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Glossary

Aeronautical Information 
Periodic and ad-hoc reports that either synopsize or augment primary weather, infrastructure, and SUA reports and schedules.

Aircraft Routings 
A standardized route configuration in ADCON airspace organizes arrivals and departures in the terminal area.  However, each arrival and departure routing is provided with selectable termini lying at increasing distances from the airport, and extending well into ECON airspace.  In operation, predetermined points are defined in real time by traffic management at which arrivals must join their terminal routing, and at which departures may exit their terminal routing.  While operating between the terminal route termini at their arrival and departure points, flights generally operate on their preferred trajectories.  However, when necessitated by traffic demand, temporarily defined ECON and OCON routes may be developed on an ad-hoc basis.  These routes are defined through collaboration between the ATC supervisor, traffic manager, and UOC, based primarily on traffic demand and high altitude atmospheric conditions.  

Airport Configuration 
From the controller’s perspective, the airport configuration is largely defined by the runways and taxiways in use for arrivals and departures.  From the traffic manager’s perspective, the airport configuration consists of the runway configuration, the specific airport capacity values for arrivals and departures, the operational strategy, and demand modulation rates at arrival and departure fixes.

Airspace Configuration 
Airspace boundaries and shelves are configured in real time to accommodate prevailing routings, and to support operational objectives arising from the airport configuration and internal traffic-handling requirements.  These dynamic airspace configurations are limited to a finite number of major variations[4_256].  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining sector operability and trainability.

Automatic Handoff Acceptance 
ADCON, ECON, and OCON controllers can enable a function that automatically accepts handoffs on flights that are projected to be conflict-free across the sector.  This function can be enabled/disabled at will.  The system will automatically accept a handoff only if the flight is projected to be conflict-free across the sector.  If a conflict is predicted, the system indicates to the controller that a manual acceptance is required.

Capacity
See TM Metrics.

Collaborative Decision Making
Cooperative information sharing, negotiations, and decision making by service providers and users.

Conflict Detection 
The system assures air safety by detecting potential conflicts with aircraft, SUAs, terrain, and weather.  Each flight is automatically checked for conflicts on its current trajectory.  Upon controller request, the system also performs ‘trial plan’ checking for conflicts on alternative trajectories.  Automatic and trial plan conflict detection is based on 1) aircraft equipage, 2) trajectory information, 3) aircraft performance as a function of weight, atmospheric conditions, and user operating characteristics, 4) user-preferences/pilot-intent, and 5) geographic information.  Aircraft equipage is determined from the flight profile.  The current trajectory is defined by the flight’s clearance status, and the pilot intent of self-separating flight.  Alternative trajectories generally arise from pilot requests, or from resolutions the controller mentally generates in response to a known conflict.  Current weight is acquired via NAS-WIS/Datalink.  Wind, temperature, and pressure aloft is acquired via NWS/NAS-WIS, including reports from aircraft.  User operating characteristics are determined through analysis of historical flight objects.  User preferences and pilot-intent is input from the flight deck via NAS-WIS/datalink.  

Conflict Resolution Options
The system reports aircraft, terrain, weather, and SUA conflicts and resolutions to the sector where the conflicts will occur.  These resolutions may utilize reroutes, procedural restrictions, or surveillance control techniques.  Resolutions requiring a climb are validated based on temperature/pressure aloft, aircraft weight, and the users’ operating characteristics and altitude-profile requests.  The system-generated resolutions are displayed as input selection options on the FIP and/or data block of the applicable flight. 

Controller-initiated go-around  
The SCON local controller may instruct a landing flight to go around for a variety of reasons, such as traffic conflicts, loss of infrastructure, or unexpected runway unavailability due to weather, debris, etc.  Automatic conflict detection informs the controller of traffic conflicts.  Event prompts alert the controller to infrastructure failures.  Debris and other types of obstacles on the runway are frequently reported to the controller by pilots or ground observers.

Coordination
Cooperative information sharing, negotiations, and decision making by service providers.

Critical Resources
See NAS Resources.

Decision Support 
With tasktime per airplane greatly reduced through the use of task performance aids, controllers have time to handle more traffic than they can conveniently analyze.  DSSs therefore assist controllers in their analysis by detecting problems and providing resolutions in areas of traffic planning and conflict detection.  

Demand & Complexity Metrics
See TM Metrics.

Demand Modulation 
To restrain demand on critical resources, demand/capacity imbalances at airports are generally resolved using demand modulation techniques such as metering, MIT restrictions, speed restrictions, ground delays, and runway reassignments.  Airspace imbalances may also be resolved using metering, MIT restrictions, speed restrictions, and ground delays, in addition to other means such as reroutes and altitude changes that remove excess demand from impacted sectors.  In addition, as the most extreme forms of demand modulation, users may initiate flight cancellations or lengthy departure delays.

Demand Modulation Schedule  
When a demand/capacity imbalance exists, the system develops DMSs for arrival, departure, and en route traffic[7_542].  Each DMS assesses the times at which flights must depart or reach specified resources.  To modulate demand to meet the capacity of each relevant resource, the DMS for a that resource  provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.  The system continuously maintains a DMS for each relevant resource.  If demand modulation is required, both a DMT and an FFT are presented on the schedule for each flight.  If a flight’s FFT is repeated on the schedule as a DMT, the flight is required to meet that time at the resource.  If only an FFT is presented for a flight, then there is no mandatory requirement for the flight at the resource.
Demand vs Delay Metrics  
See TM Metrics.

Departure Planning 
Automatic departure planning is triggered by the system’s receipt of the flight’s pre-ISM advisory.  This planning minimizes overall arrival/departure delay throughout the terminal area.  It is a dynamic process which is continually updated throughout the flight’s departure phase.  The products of the planning process are an ISM schedule and taxi sequence, and a conflict-free post-departure trajectory for each flight.

Display
Throughout this document, the noun ‘display’ refers to an information output, not to any physical display device.  

Event Prompts
The system provides automatic event prompts to service providers to indicate operational status changes, primarily in the areas of infrastructure operability and SUA activity.

FAS (Flight Advisory Services)
Two major FAS task areas are NAS user advisories, and ancillary support.  Virtually all NAS users utilize FAS capabilities to one extent or another.  However, general aviation and the military are the object of most FAS tasking.  This tasking is generally directed at pre-flight and in-flight services, with emergency services provided as required.  Pre-flight services consist of flight profile development.  In-flight services include the provision of information to airborne users.  The handling of in-flight emergencies involves the provision of information to the pilot, coordination of ground services, and the coordination of search and rescue activities.  However, FAS capabilities and information are provided not only to NAS users, but also to ATS service providers and other government agencies.  FAS advisors provide weather interpretation and analyses to support ATS operations, and they receive aeronautical information and distribute it throughout the ATS organization.  FAS advisors also support law enforcement, emergency management, and other local, state, and federal government agencies.  

FAS Ancillary Services
See FAS (Flight Advisory Services).

FAS Arrival Services 
FAS provides services that facilitate the entry of flights into the U.S., and manage the closure of flight profiles upon landing.  Entry of flights into the U.S. is facilitated through automatic coordination with ADC and the Customs Service.  Flight profiles are closed upon arrival per pilot request.  (See Flight Profile Closure.)

FAS Departure Services 
Departure services begin with the filing of the flight profile and end with the departure of the aircraft.  Filing the flight profile is accomplished by entering all required information into the NAS computer.  Upon filing, the NAS distributes information to ADC and the Customs Service as required.  Prior to departure, the advisor may relay information between ATC and the user.  Upon departure, most flights are automatically activated, but the advisor may manually activate some flights operating from remote fields.

FAS Emergency Services
The FAS advisor assesses the nature of emergencies declared by the pilot, the pilot’s intent, and the range of feasible resolutions.  Based on this assessment, the advisor provides required information to the pilot, and performs all necessary coordination with ATS service providers, and with emergency service providers on the ground.  In the event of lost or overdue aircraft, ECON service providers act as a central point for collecting information and coordinating SAR efforts.  FAS advisors collect and disseminate information, organize ramp searches, and provide direction-finding services.
FAS In-flight Services
See In-Flight Advisories. 

FAS Pre-Flight Planning
FAS pre-flight planning is an analytic process that assesses the safety and efficiency of the user’s proposed flight profile in light of prevailing environmental conditions.  The first step in this process is to record in automation the basic information regarding the proposed flight.  This information consists of the aircraft description, flight profile type (IFR/VFR), trajectory description, customs information, if applicable, and requests for ground services at the destination.  The product of the planning phase is often a range of flight profile options from which the pilot may choose.  (See Pilot Briefing)

FAS Pre-Flight Services
Development of the flight profile can either be performed by the pre-flight advisor, by the user via the NAS-WIS, or by the user through the NAS-WIS with assistance from the advisor.  To receive service provider assistance, users communicate with advisors by telephone, datalink, or radio.  For flight profile development by the user, NAS information and planning aids are provided via the NAS-WIS, which the user can access from any modem-equipped computer. 

FIP Pointout 
Coordination on a flight that is not within the receiving controller’s geographical area of interest is performed using a manually initiated FIP pointout in which only the information posting of the flight is forced on the display of the receiving sector.  The coordination process is the same as the full pointout, including the preplanning function and all of the pointout response capabilities.  

Flight Information Posting (FIP) 
These information outputs make all relevant flight object data available to the operational position (ATC, TM, and FAS) [4_541].  Data relevance is defined by the facility for each control position.  The available data set includes flight profile information, some types of track data (such as altitude and ground speed), datalink messages, silent coordination information, task prompts, DMS information, DSS control-action advisories, conflict warnings, conflict descriptions, conflict resolution options, system-generated input selection options, etc.).  

Flight Performance Optimization
FAS pre-flight and in-flight advisors determine the effectiveness of a proposed or actual trajectory by modeling the trajectory against wind, pressure, and temperature aloft.  The ‘optimized’ trajectory is defined as the conflict-free trajectory (as determined by conflict probes) that also meets a user-selected criterion (either fastest time, least fuel, lowest altitude, or best weather).

Flight Profile Clearance 
This clearance provides the initial definition of the flight’s trajectory.  Subsequent clearances are issued that modify that trajectory for tactical purposes.  The flight profile clearance is issued upon pilot request.  

Flight Profile Closure
The NAS monitors the destination ETAs of all active flight profiles to determine when aircraft are overdue at their destinations.  Upon closure of a flight profile, this monitoring function is terminated.  Therefore all flight profiles must be expeditiously closed upon arrival, to ensure that ‘overdue’ alerts are not generated for flights that have safely landed.  The flight profiles of aircraft arriving at most airports are closed automatically.  For flights arriving at some remote fields, the flight profile is manually closed by the responsible controller or FAS advisor.

Free Flight
The objective of Free Flight is to allow greater access to user-preferred trajectories, while imposing as few restrictions as possible.  Fully unrestricted Free Flight allows users to depart on schedule, to operate on optimal altitude profiles and routes, and then to approach, land, and park without delay.

In-Flight Advisories
1) Traffic, weather, SUA, terrain, and infrastructure advisories are provided to all IFR flights by controllers.  In addition, these advisories are provided to VFR flights on an as-able basis, at the controller’s discretion.

2)  For flights receiving ATC services (IFR or VFR flight following), FAS in-flight advisors respond to information requests that are beyond the scope of ATC services, such as flight performance optimization, detailed weather analysis, and coordination with external organizations. 

3)  For flights not receiving ATC services (non-flight-followed VFR aircraft), FAS in-flight advisors respond to requests for flight performance optimization, detailed weather updates and analysis, coordination with external organizations, real time (i.e., spatial) weather advisories, air-filed flight profile development, flight profile revision, and non-automatic flight profile closures.

Initial Surface Movement (ISM) 
A flight’s pushback from the gate or initial taxi from the parking area.  (See Pre-ISM Advisory.)

ISM Clearance 
As each flight’s planned ISM time approaches, the flight contacts the responsible controller, and makes a request for surface movement.  The controller issues the ISM clearance as close to the planned time as possible, based on prevailing demand on the ramps and gates.  Taxi instructions may be issued either in conjunction with the ISM clearance, or after ISM when the flight is ready to taxi.  (See Pre-ISM Advisory.)

Manually-Controlled Flights
See OCON Position Reporting.

NAS Configuration
The overall NAS configuration consists of the airport configuration, aircraft routings during the period of interest (including user-preferred trajectories, arrival/departure routings, and temporarily defined ECON and OCON routings), and airspace configuration.  (See the entries for Airport Configuration, Aircraft Routings, and Airspace Configuration.)

NAS Infrastructure
System elements that include automation capabilities (such as conflict probe), and NAS components (such as communications and navigation systems).

NAS Resources
These resources include all of the airports, runways, sectors, routes, and fixes that comprise the ATC system.  Of all these resources, traffic managers are primarily concerned with ‘critical resources’ that generate wide-spread adverse effects when a demand/capacity imbalance occurs.  These critical resources represent checkpoints within the NAS where traffic measurements are made by the system, and traffic activity is monitored, assessed, and manipulated by traffic managers.

NAS-WIS
The NAS-Wide Information System makes available timely and consistent information across the NAS for both user and service provider planning. The NAS-WIS serves as an avenue for a greater exchange of electronic data and information between the users and service providers.  The system contains the following types of information.

1) Static data such as maps, charts, airport facility guides, and published NOTAMs.

2) Dynamic information such as current and forecast weather conditions, radar summaries, warnings of hazardous conditions, information on updated airport and airspace capacity constraints, special use airspace (SUA) schedules.

3) Flight information  on each flight including the filed flight profile and any amendments, the first movement of the aircraft, wheels-up, positional data in flight, touchdown time, gate or parking assignment, the time, and engine shutdown 

4) Schedule information which is updated throughout the day to reflect changes in carrier operations.

OCON Position Reporting 
OCON operations accommodate three levels of position reporting in 2005.  Most flights report their positions automatically via datalink.  Based on procedural requirements that are not yet defined, some of these flights report their positions at regular and very frequent intervals.  Other flights provide automatic position reports regularly but fairly infrequently (i.e., on the order of 15-minute intervals).  Finally, some flights continue the current practice of very infrequent verbal position reports (on the order of one-hour intervals).  The objective in 2005 is to maximize the use of very frequent automatic position reports and surveillance separation.  However, this operational concept describes the controller’s handling of a mixed reporting environment, without requiring that any assumption be made on the proportions of traffic operating under the three reporting levels.  Surveillance (i.e., radar-like) separation techniques (such as vectoring, speed control, and surveillance-monitored climbs and descents, etc.) are applied to those flights that provide frequent, automatic position reports, although the separation criteria are not yet defined.  These are referred to as ‘surveilled flights.’  Manual separation techniques are applied to flights that provide infrequent position reports, either automatically or verbally.  These are referred to as ‘manually controlled’ flights.  Significantly reduced separation criteria are applied to manually controlled flights that make fairly frequent automatic reports (i.e., at 15-minute intervals).  

Operational Plan 
A descriptor of overall ECON and ADCON traffic flows, as generally defined by the primary airport configuration.

Pilot Briefing
When pre-flight planning process has produced flight profile options, the FAS advisor provides the pilot with a briefing that summarizes and interprets each option.  The dual objective of the briefing is to provide information to the pilot, and to finalize the proposed flight profile.  Upon completion of the analysis, the advisor may caution the user that VFR is Not Recommended (VNR).  The briefing is concluded when the pilot has received relevant information, and has directed the advisor to file the flight profile using a specified option.

Pilot-initiated go-around  
Pilots may opt for a go-around/missed-approach at any point if they determine that conditions are not adequate for a safe landing.  They may initiate a go-around or missed-approach due to the pilot’s appraisal of the traffic situation, for loss of infrastructure, or for runway unavailability due to pilot-detected weather, debris, etc.  In addition, the pilot may initiate a go-around/missed approach due to problems with the aircraft, such as an unstabilized approach or equipment malfunction. 

Pointouts 
Controllers use pointouts to gain approval for a flight to enter the affected sector along the current trajectory, or to coordinate a change in the flight’s trajectory that will affect the other sector.  Pointouts that are required by the flight’s current trajectory are automatically initiated.

Pre-ISM Advisory 
Proposed departure times (i.e., P-times) are not sufficiently accurate for effective pre-departure planning.  Therefore, as soon as it is known, the user reports the time at which the flight will be ready for pushback from the gate or initial taxi from the parking area.  The pre-ISM advisory is issued by the user entity (UOC, flight crew, etc.) with the earliest knowledge of the flight’s projected readiness for surface movement.

Sectorization 
The combined/de-combined status of ECON, ADCON, and OCON sectors.  

Self Separation 
CDTI extends the benefits of visual separation to all-weather SCON, ADCON, ECON, and OCON operations.  This improves airspace efficiency by allowing more timely and precise aircraft maneuvering and speed control, and, when used, it eliminates repetitive controller tasks such as speed matching.  CDTI-based self-separation is driven by aircraft equipage, and is implemented by as yet undefined procedures and separation minima.  In general, however, that procedural environment requires the imposition of lateral and vertical deviation limits by the controller, airspace-sensitive conformance checking by the system, and pilot intent information from the flight deck.  The use of self-separation requires the concurrence of both controller and pilot, but may be requested by either party.  Pilots are cleared for self-separation between their flight and a single opposing flight identified by the controller.  

Silent Coordination 
Voice communications between control positions are reduced through the use of computer inputs and display outputs to perform silent (i.e., system assisted) coordination[1_371].  This includes control negotiations on handoff, pointouts and APREQs, and the forwarding of control information.  The display language also provides sector-defined or on-request data describing the role of all sectors in the handling of the flight.  This data includes the sector in possession of the track, the sector in communications with the flight, the level of control exercised by one sector while the flight is in another sector’s airspace, preplanned actions by the controlling sector, and the identities of all sectors observing the flight.  Silent coordination can be executed by any member of the sector team.  Verbal coordination is generally used only to forward atypical information or for unusually complex control negotiations.  

Situation Display
A real time graphical depiction of the airborne and/or surface traffic conditions that are relevant to the control position.  The graphical depiction includes all information that is provided by today’s en route and arrival/departure situation displays, such as sector or airport map data, weather, surveillance targets, aircraft position indicators, track projections, and data blocks.  However, the presentation of these types of information is enhanced in 2005 to facilitate their assimilation by the controller, and additional types of information are also provided to assist in the controller’s situation awareness/analysis.  These additional types of information include task performance aids and DSS outputs (e.g., datalink messages, silent coordination information, task prompts, DSS control-action advisories, conflict warnings, conflict descriptions, conflict resolution options, system-generated input selection options, etc.).  

Surveilled Flights
See OCON Position Reporting.

Tactical Clearances 
Other than the initial flight profile clearance, most clearances are intended to implement changes in the flight’s trajectory.  Upon acknowledgment by the flight, each clearance becomes the flight’s current trajectory information that is automatically distributed to all sectors observing the flight.  Both voice and datalink are available for issuing clearances. 

Task-Performance Aids 
The controller’s primary tasks involve the issuance of clearances and advisories, and the performance of inter-controller coordination.  To facilitate the controller’s performance of these actions, the system provides manual-task assistance that minimizes the time required to make computer inputs, allows the use of computer inputs and outputs in place of radio and interphone communications, and provides task prompts to support in identifying time-critical tasking.  To achieve this, the input language provides two types of assistance.  

1) It slaves NAS inputs, such as speeds, headings, and altitudes to other systems such as datalink.  Thus a single input enters the information into the NAS, and also triggers the operation of the slaved system.  In the case of datalink, the system automatically composes a textual clearance based on the message type and data content of the input message.  The composed message is presented to the controller for review (and editing, if required).  Then a manual ‘activate/transmit’ action by the controller simultaneously updates the flight object and the sector displays, and uplinks the datalink message to the aircraft.  By simplifying datalink usage, this NAS/datalink interface enables digital communications with flights even in some fast-paced tactical situations.  

2) It provides preloaded input-message options based on facility-defined sector adaptation, and upon the output of the various system components.  For example, the Assigned Altitude function for a flight may contain a value based on an LOA restriction, a value preplanned by the controller, and three values proposed by the conflict resolution function.  All of these options are openly displayed within that flight’s data objects, in the form of pre-loaded input selection options.  The single-stroke activation of any of the input selection options will compose and execute the computer message for that flight.
Task Prompts 
Each flight’s route, type, equipage, and destination define many procedurally-required tasks, based on LOAs and facility procedures.  These actions include speed and altitude restrictions, handoffs, communications transfers, etc.  Since high traffic volume and complexity increases the difficulty of tracking the status of these types of tasks, the system provides prompts that draw attention to tasks that are both predictably required and objectively time-constrained.  In addition, task prompts are provided for objectively time-constrained control actions suggested by DSSs.

Taxi Instructions 
See ISM Clearance.

TM Initiative
(See also NAS Resources, NAS Configuration, and Demand Modulation.).  When situation monitoring indicates the likelihood of a demand/capacity imbalance, traffic managers perform a strategic planning process to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a reconfiguration of NAS resources, and/or the implementation of Demand modulation.  NAS reconfigurations are used to increase the capacity of impacted resources, while demand modulation is used to restrain excess demand on those resources.  Individual TM Initiatives are defined by some or all of the following elements: 

1) NAS configuration, as defined by runway configuration, airport capacity values for arrivals and departures, operational strategy, demand modulation rates at arrival/departure/en-route fixes, ADCON route termini, temporarily defined ECON routes, user preferred trajectories, and airspace configuration.

2) Revised user schedules (reflecting a user-initiated reduction in the demand level), and demand modulation techniques required for ATC implementation of the Initiative.  
TM Initiative Conformance
See TM Metrics.

TM Initiative Planner  
The Planner is the primary TM planning tool.  It synthesizes the overall environmental and traffic data set and provides relevant information on a given demand/capacity imbalance.  When an imbalance is detected, the event-specific Planner is simultaneously available at relevant site and national traffic manager positions, per predefined roles and responsibilities.  When one of these traffic managers activates the Planner, a notification is automatically routed to all other relevant traffic managers to indicate that a planning session is under way.  By requesting the Planner on their displays, these traffic managers may join in the same planning session.  Any of these traffic managers may route the Planner to users, to facilitate their involvement in the decision making process.

TM Metrics 
1) Airport Capacity:  Based on various factors defined by the traffic manager (e.g., airport configuration, operational strategy, etc.), the system calculates the maximum total airport flow rate, departure flow rate, and airport acceptance rate.  While these values result from system calculations that minimize overall delay throughout the terminal area, STMs may make adjustments to increase or constrain the airport’s capacity, or to favor arrivals over departures, or to favor departures over arrivals.  

2) Sector Capacity:  Sector capacity is measured in terms of ‘observable task load’ under the prevailing level of traffic volume and complexity.  This measure includes such variables as communications and data entry task-time per unit time.  The task load capacity indicates the maximum amount of task load sector controllers can manage, given the complexity of the airspace and traffic flows.  In real time operation, the system predicts traffic volume and complexity, and then determines the appropriate task load capacity value.

3) Route/Fix Capacity:  The capacities of these resources are based on the number of aircraft that may physically occupy the airspace, and may be expressed either in terms of a flow rate, or by a count of the flights operating on or near the fix or route segment.

4) Demand & Complexity Metrics:  Traffic demand is measured in the same units used to quantify capacity (e.g., sector task load, airport flow rates, etc.).  In addition to these measurements, which merely indicate that a target traffic level may be exceeded, the system also provides complexity metrics that present a more detailed view of traffic characteristics.  Examples of traffic complexity measurements include traffic density, pace of events, and traffic mix homogeneity.
5) Demand vs Delay Metrics:  When projected demand generates excessive demand modulation requirements, users may voluntarily elect to reduce the demand level.  These manipulations usually involve flight cancellations or lengthy departure delays.  The TM Initiative Planner therefore provides ‘demand vs delay’ information for relevant NAS resources.  Based on this information, user organizations may utilize the Planner to propose modifications to the projected traffic sequence (i.e., ‘slot-swaps’), and to propose selected flights for exclusion from the projected traffic population through either cancellation or lengthy delay.

6) TM Initiative Conformance Metrics:  These metrics enable traffic managers to evaluate the effectiveness of a TM Initiative while it is in effect.  Two examples of these metrics are real time, continuous measurements of ‘capacity utilization’ and ‘flow rate consistency’ at relevant resources.

User Operations Center (UOC)
A generic term referring to any person or organization responsible for a NAS user’s operational planning (both pre-flight and in-flight).  UOC functions can be provided by airline operations centers (AOCs), military base operations (BASOPS), FAS advisors, fixed based operators (FBOs), or any pilot or planner using a modem-equipped computer to access NAS information and capabilities via the NAS-WIS.

INTENTIONALLY LEFT BLANK

INTRODUCTION

A Concept of Operations for the National Airspace System in 2005 consists of two documents.  The operational concept’s Narrative provides a high-level description of system capabilities.  This document, Operational Tasks & Scenarios, furnishes a detailed view of those capabilities by describing the tasks required to provide operational services in four areas.  These service areas are 1) Air Traffic Control Services, 2) Traffic Management Services, 3) Flight Advisory Services, and 4) Infrastructure Management Services.  

This document, along with information from the National Airspace Review and other sources, will be used as a reference source by 1) the Air Traffic Service (ATS) to define operational needs and responsibilities, 2) the Air Traffic Requirements Service to define requirements and influence investment decisions, and 3) the Systems Architecture Group to define hardware/software solutions.  To assist these Services, this document describes commonly occurring task activities within each service area.  It then provides of operational scenarios depicting system capabilities and service provider activities in various situations.  The document is therefore comprised of five Sections, as follows:

· Section A, Air Traffic Control Services.

· Section B, Traffic Management Services.

· Section C, Flight Advisory Services. 

· Section D, Infrastructure Management Services. 

· Section E, Operational Scenarios.

Document Structure & Nomenclature
As a reference source for system developers, this document makes no recommendations for hardware/software solutions, the number or types of facilities in 2005, or the hybridization of today’s domains.  However, today’s system is used as a baseline for defining operational tasking of 2005.  A basic characteristic of today’s system is its division into the domains of Tower, Approach Control, En Route, and Oceanic, and Flight Service.  While these domains provide the basis for categorizing service provider tasks, this document is structured to leave ATS free to optimize the allocation of tasks to new types of facilities and domains in 2005.  This is accomplished by referring to service areas and task modules, rather than to domains or specialties.  Using this approach, the four service areas are described through the presentation of seven task modules, as follows:

· Section A — Air Traffic Control (ATC) Services

Part 1 — Surface Control (SCON) task module.

Part 2 — Arrival/Departure Control (ADCON) task module.

Part 3 — En Route Control (ECON) task module.

Part 4 — Oceanic Control (OCON) task module.

· Section B — Traffic Management (TM) Services task module

· Section C — Flight Advisory Services (FAS) task module

· Section D — Infrastructure Management (IM) Services task module

In this document, service provider titles reflect the tasking they perform, so that ATC services are provided by ‘controllers,’ TM services are provided by ‘traffic managers,’ FAS services are provided by ‘advisors,’ and IM services are provided by ‘infrastructure managers.’  However, under this convention, an ‘ECON controller’ is not necessarily one who works in an ECON facility, but is one who performs ECON tasks.  This eliminates constraints on the allocation of tasks across a wide range of options.  For example, the need may be defined for separate ECON, ADCON, and FAS facilities in some cases, while in other cases these task types may be consolidated within a facility.  In such a consolidated facility, a controller performing ADCON tasks may work at a control position that is flanked by an ECON sector on one side, and by a FAS position on the other.  Tasks may also be combined at the operational position level, so that, for example, a single service provider might perform selected ECON, ADCON, and FAS tasks in accordance with the defined responsibilities of that position.  

Task Description Format 
The task modules presented in this document capture the major automation/service-provider interactions.  Two general types of tasks are not addressed in the modules.  These are 1) atypical tasks that do not reflect widely-used system functions,
 and 2) commonly occurring tasks that will be performed as they are today, and that have no effect on automation.
  Thus the absence of a task in a module does not indicate that it is no longer performed in 2005, but rather that the task is not relevant to this document’s descriptive purpose.  All task descriptions follow the same general format, with each description consisting of several elements.  Some of these elements vary slightly within different modules due to subject matter content.  However, the basic format consists of the following elements:

· Task Objective — The desired operational result of the task.

· Background — A general discussion on information sources and operational applications.

· Responsibility — An allocation of task responsibility among service providers and automation. 

· Information — The operational information that is required to perform the task.  Each task description lists the information that is of greatest utility in regard to the task under discussion.
   These listings represent the global information requirements at all types of sectors in the performance of the task.  To prevent information overload on the controller, the global set can be filtered based on the sector’s operational objectives.  This filtering, referred to as ‘sector definition,’ is set in automation for each position based on national, regional, or facility criteria, as opposed to controller-preference selectability.  (Note that this does not preclude controller preference selectability, but only that such selectability is limited to appropriate level.)
Concept Validation
This document reflects the needs and desires of ATS as represented by the Operational Concept Working Group.  It will be subject to ongoing evaluation and validation to ensure it is grounded in reality, to determine the feasibility of the concepts, and to identify technical, operational and human factors issues.  

SECTION A — AIR TRAFFIC CONTROL SERVICES 

This Section of Operational Tasks & Scenarios describes the effects of enhanced automation on controller tasking in 2005.  The four Parts of this Section are Part 1, Surface Control Task Module, page 11; Part 2, Arrival/Departure Control Task Module, page 29; Part 3, En Route Control Task Module, page 47; and Part 4, Oceanic Control Task Module, page 65.  To facilitate the development of a seamless concept of operations across domains, these task modules are based on extensive discussions with air traffic controllers, supervisors, and traffic managers from terminal, en route, and oceanic specialties.  Those discussions allow several conclusions to be made concerning system operations in 2005, as follows:

·  The NAS serves heavier traffic while also increasing safety.  New tools enable users to determine the most advantageous flight trajectories, and allow controllers to accommodate themSince increased user demand and system flexibility result in greater traffic complexity, decision support systems (DSSs) assist controllers and pilots in preventing conflicts with airspace, weather, terrain, and other aircraft. 

·  Automation provides more assistance than today’s system in task performance and decision-making.  But while these new system functions change controllers’ thought processes and manual tasking, controllers continue their role as fully-engaged decision-makers in the organization and separation of traffic. 

· New system functions include task-performance aids that assist in the execution of manual tasks, and decision support systems that augment the controller’s cognitive processes.  Together, these aids and DSSs generate a greater increase in traffic capacity than either type of assistance produces individually.   As a result, controllers are able to handle more traffic without incurring additional workload, as follows:

· Task Performance.  Improved inputs and displays
 assist the controller’s performance of manual tasks such as computer inputs and controller/pilot communications.  The resulting reduction in task time per airplane increases the number of airplanes the controller has time to handle, by increasing the number of coordination and clearance transactions that can be performed per unit time. 

· Decision Making.  While task-performance aids increase the number of decisions controllers can implement, DSSs increase the number of decisions they can make.  Today, controllers mentally model all flights under their control.  This mental analysis is made more difficult by increased traffic volume and complexity in 2005.  Therefore, DSSs indicate flights that require controllers’ fullest attention, and, by the absence of such alerts, indicate the flights that do not require as detailed attention.  

Role of the Controller

As fully-engaged decision makers in the organization and separation of traffic, controllers receive and analyze information from the system, other controllers, traffic managers, and users.   This information describes environmental conditions, traffic interactions, operational requirements of traffic managers and other controllers, and user preferences and requests . Based on the requirements and requests received from all sources, the controller makes decisions — and identifies the resulting flight-specific tasking — within the context of the overall environmental and traffic situation.  These decisions and tasks are intended to assure air safety, meet procedural requirements, implement TM Initiatives, accommodate user-preferred trajectories, provide equitable distribution of delays, and maximize airspace effectiveness , as follows :

· Assure Air Safety —Controllers assure air safety by detecting potential conflicts with aircraft, SUAs, terrain, and weather.  They are responsible for resolving aircraft, SUA, and terrain conflicts, and for providing assistance to pilots in avoiding severe weather. Meet Procedural Requirements — While automation provides assistance in the performance of these tasks, controllers are responsible for ensuring the implementation of procedurally required tasks such as handoffs, pointouts, communications transfers, letter-of-agreement (LOA) speed and altitude restrictions, etc. 

· Implement TM Initiatives — Traffic managers and TM DSSs detect demand/capacity imbalances and develop TM Initiatives to address them.  These Initiatives consist of NAS configuration changes to optimize capacity, and/or traffic restrictions to modulate demand.  Controllers implement NAS Configuration changes, and execute flight-specific control instructions as required to modulate demand. 

· Accommodate User-Preferred Trajectories — The objective of Free Flight is to allow greater access to user-preferred trajectories, while imposing as few restrictions as possible. The controller is responsible for maintaining awareness of the user’s preferred trajectories, and for implementing control decisions that produce the minimum feasible divergence from them. 

· Balance Delay — The system determines the delay each aircraft absorbs throughout its flight from takeoff to landing.  This ‘cumulative delay’ data is available for output to the controller.  This enables (but does not require) controllers to allocate discretionary tasktime to coordinate expedited trajectories for flights that have absorbed delay, rather than for flights that have not been delayed.  In addition, they may use cumulative delay as a ‘tie-breaker’ to determine traffic sequences.

· Maximize Airspace Effectiveness —Controller’s are responsible for approving/implementing pilot self-separation whenever traffic situations are amenable to it.   This improves airspace efficiency in all control environments by allowing more timely and precise aircraft maneuvering and stationkeeping.

 Task Performance Aids 
The majority of the controller’s decisions are implemented through the issuance of clearances and/or the performance of inter-sector coordination.  To facilitate the controller’s performance of these actions, the system provides manual-task assistance that 1) minimizes the time required to make computer inputs, 2) allows the use of computer inputs and outputs in place of radio and interphone communications, and 3) provides support in identifying time-critical tasking.  To achieve this, most NAS components that interface with the controller are operated through common input devices and message structures, and all flight-specific data are presented on integrated information displays.  The resulting input and display languages simplify the use of NAS components, provide system assisted (i.e. ‘silent’) coordination, and identify time-critical tasks as follows: 

· Controller Inputs — The input language provides two types of assistance.  First, it slaves NAS inputs, such as speeds, headings, and altitudes to other systems such as datalink.  Thus a single input enters the information into the NAS, and also triggers the operation of the slaved system. In the case of datalink, the system automatically composes a textual clearance based on the message type and data content of the input message.  The composed message is presented to the controller for review (and editing, if required).   Then a manual ‘activate/transmit’ action by the controller simultaneously updates the flight object and the sector displays, and uplinks the datalink message to the aircraft.  By simplifying datalink usage, this NAS/datalink interface enables digital communications with flights even in some fast-paced tactical situations. 

      The second type of system assistance provides preloaded input-message options based on sector adaptation, and upon the output of the various system components.  For example, the Assigned Altitude function for a flight may contain a value based on an LOA restriction, a value preplanned by the controller, and three values proposed by the conflict resolution function. All of these options are openly displayed within that flight’s data objects, in the form of pre-loaded input selection options.  The single-stroke activation of any of the input selection options will compose and execute the computer message for that flight. 

·  Silent Coordination — Inter-sector voice communications are reduced through the use of computer inputs and display outputs to perform silent coordination.  This includes control negotiations on handoff, pointouts and APREQs, and the forwarding of control information. The display language also provides sector-defined or on-request data describing the role of all sectors in the handling of the flight.  This data includes the sector in possession of the track, the sector in communications with the flight, the level of control exercised by one sector while the flight is in another sector’s airspace, preplanned actions by the controlling sector, and the identities of all sectors observing the flight. 

· Task Prompts — High traffic volume in 2005 increases the difficulty of tracking the task status of each flight.  The system therefore provides prompts for tasks that are both predictably required and objectively time-constrained.  These task prompts include (but are not limited to) an indicator of the boundary penetration avoidance point on handoff, a communications-transfer indicator for a handed-off flight approaching the boundary, an indicator for unacknowledged datalink clearances, and an indicator for procedural control actions such as an LOA-required descent.  Task prompts are also available for objectively time-constrained control-action advisories arising from conflict detection and DSS advisories. 

Decision Support 
With tasktime per airplane greatly reduced through the use of task performance aids, controllers have time to handle more traffic than they can conveniently analyze.  DSSs therefore assist controllers in their analysis by detecting problems and providing resolutions in the two general areas of traffic planning and conflict detection  

· Traffic Planning — Traffic Management (TM) DSSs monitor demand on all relevant ATC resources such as airports, runways, routes, and sectors.  Each of these resources has a specific capacity that is defined in real time based on environmental and traffic factors.  When demand is predicted to exceed the capacity of a resource, TM DSSs determine demand modulation requirements based on criteria specified by the traffic manager. The resulting TM Initiatives are implemented by controllers based on system-generated control-action advisories.  Overall traffic planning is performed in two categories, as follows:

· En Route and Arrival Planning.  The system automatically determines if predicted demand exceeds the capacities of sectors, routes, and arrival airports.   Excess demand is modulated using 1) airborne demand modulation techniques such as metering, miles-in-trail restrictions, or speed restrictions,  or 2) departure-point demand modulation using approval requests, ground stops, ground delays, etc.  When the capacity of a resource is exceeded, the system provides controllers with the control-action advisories required to implement the demand modulation technique specified by TM.  These advisories are usually presented to the controller in the form of input selection options. 

· Departure Planning.  Automated planning for a flight’s departure is triggered when the flight issues a notification of its readiness for pushback.  The products of the system’s planning process are the flight’s taxi schedule, an optimized departure queue, and the flight’s post-departure trajectory.  The taxi schedule is developed to facilitate the optimized departure queue.  The departure queue is set up by the system to minimize delay throughout the terminal area, while meeting the departure-point demand modulation requirements of en route and arrival planning.  The flight’s departure restrictions ensure separation from all surface traffic, and all airborne traffic within the terminal area.  The flight’s pushback time, taxi sequence number and route, takeoff time, and departure restrictions are presented on flight-specific information displays, frequently in the form of input selection options.

· Conflict Detection — In addition to the departure deconfliction discussed above, the system provides automatic conflict detection at all sectors and surface control positions.  It also provides on-request trial-planning at selected sectors and positions.  The automatic probe alerts controllers to conflicts based on the current trajectories of the interacting flights.  When flights are not in conflict on their current trajectories, but require action to meet operational objectives such as sequencing and spacing, controllers may use the trial planning function to test mentally-generated control-action options in order to avoid putting the flights into conflict.  The system provides resolution options for any conflict, whether detected automatically or through trial planning.  These detection and resolution capabilities draw controllers’ attention to critical traffic interactions, while allowing them safely to reduce the attention paid to the balance of the traffic that is considered problem-free by the system. 

Flight-Specific Information Displays 
Throughout this document, the noun ‘display’ refers to an information output, not to any physical display device.  In 2005, the primary displays of flight-specific information are the situation display, and a Flight Information Posting (FIP) that is provided for each flight.  Together, these information outputs 1) combine and expand upon the track and flight data traditionally provided by data blocks and flight progress strips, and 2) provide a coherent framework for displaying flight specific information produced by task performance aids, DSSs, and other NAS components such as datalink. 

· FIPs — These information outputs make all relevant flight object data available to the controller.  Data relevance is defined by the facility for each sector or control position.   The overall flight object data set includes flight profile information, track data, task prompts, coordination information, and conflict warnings and descriptions.   It also includes system-generated input selection options for procedural tasks, conflict resolution options, controller preplanning, and DSS control action advisories.  This information may be displayed in any of several forms, as illustrated by the following examples:  1) FIPs can be output in tabular form in a dedicated window.  This window can be divided into sub-windows, or ‘bays.’  Using this scheme, FIPs are time-sequenced into the bays in the same manner as present day strips.  2) Upon controller request, a FIP can be output in association with the track on the situation display, to provide a ‘fully expanded data block’ capability.  3) FIP information may be output graphically, using either a geographical or time base.  Geographically based FIP information may be output on the primary situation display or in a dedicated window.  Time-based graphical information is output in a dedicated window.

· Situation Display — This display provides a real time graphical depiction of the airborne and/or surface traffic conditions that are relevant to the control position.  The graphical depiction includes all information that is provided by today’s en route and arrival/departure situation displays, such as sector or airport map data, weather, surveillance targets, aircraft position indicators, track projections, and data blocks.  However, the presentation of these types of information is enhanced in 2005 to facilitate their assimilation by the controller, and additional types of information are also provided to assist in the controller’s situation awareness/analysis.  These additional types of information include the task performance aids and DSS outputs discussed above (e.g., datalink messages, silent coordination information, task prompts, traffic planning control-action advisories, conflict warnings, conflict descriptions, conflict resolution options, system-generated input selection options, etc.). 

In the en route and arrival/departure environments, the information outputs on the situation display and FIPs represent a significant refinement on today’s displays.  In the oceanic environment and in some surface operations, these outputs — particularly on the situation display — provide a wholly new view of traffic that greatly alleviates the cognitive effort required by the controller to develop a mental traffic picture.  By significantly reducing the effort required to picture the traffic, the use of these display results in a corresponding increase in the effort that surface and oceanic controllers can direct towards providing service to the users.  

In all control environments, FIPs and situation displays enable controllers to remain aware of all flight-specific activities, (e.g., datalink messaging, time-constrained tasking, conflict warnings & resolutions, etc.) without diverting their attention to single-use secondary displays.  In addition, they accommodate most of the controller’s message input needs by providing single-stroke, multiple-action input selections, which reduces reliance on a keyboard-driven command language. Input selection options from all sources (DSSs, conflict probe, controller preplanning, etc.) are checked for conflicts, and an input option is either disabled or flagged for the controller’s attention if the entry of that option will create a conflict.  The following example illustrates the efficiency that results from this integration of task performance aids, decision support, and flight-specific information displays:

· When a conflict is detected for a datalink-equipped flight, the system may generate pre-loaded input selection options for three alternative resolutions.  In this example, each option consists of a heading, an altitude, and a pointout to another sector.  These input selection options are displayed on the flight’s FIP, or in association with its data block on the situation display.

· Single-stroke activation of the selected option updates the heading and altitude on the sector displays, initiates the pointout, and composes a datalink message for the controller’s review .  

· Upon receiving a silent indication of pointout approval on the flight’s FIP and/or data block, and after reviewing the datalink message, the controller activates the datalink ‘transmit’ function to implement the conflict resolution.  

· Upon transmission of the datalink clearance, the controller’s attention turns to other tasks until acknowledgment of the clearance is received via datalink.  This acknowledgement is indicated on the flight’s FIP and/or data block.  A task prompt will alert the controller if the datalink clearance remains unacknowledged for a predetermined amount of time.  

· The task cycle for implementing the heading, altitude, and pointout is complete when all responses and acknowledgments are received.  In this example of a triple-action conflict resolution, the controller was required to 1) analyze the three resolution options, 2) activate the desired multi-action option with a single stroke, 3) receive a silent pointout response, 4) review the composed datalink message, 5) transmit the datalink message with a single stroke, and 6) receive a datalinked clearance acknowledgement. 

Non-Flight-Specific Information Displays
To maintain situation awareness, controllers monitor a wide range of non-flight-specific environmental and traffic demand information.  Environmental information describes airport and airspace configurations, airspace sectorization, wind and weather, and NAS infrastructure availability .  Demand information describes current and predicted traffic loading and characteristics at individual sectors and control positions. 

· Environmental Information — Environmental conditions provide the context within which the controller assesses traffic and makes decisions.  The airport configuration is characterized by the runways in use.  The airspace configuration is defined by dynamic sector boundary/shelf locations.  Airspace sectorization refers to the combination status of sectors. Airspace availability is also affected by SUA activity.  Wind and weather largely determine the traffic complexity that will occur under given traffic loads. NAS infrastructure status affects the set of traffic solutions that are available to the controller, both in terms of feasible aircraft trajectories, and in terms of the support that automation can provide.  With some exceptions, controllers require information in each of these areas, with the exact data requirement within each area being determined by the operational objectives of the specific control position or sector.
· Demand Information — Controllers receive several types of non-flight-specific demand information that enables them to assess current and upcoming traffic handling requirements.  For example, the system measures and predicts the traffic density at all en route and oceanic sectors.  Dynamic measurements and near-term predictions of each sector’s traffic density are available at that sector.  Other traffic measures such as flow rates at relevant fixes are available at surface, arrival/departure, en route, and oceanic sectors and control positions. Other examples of non-flight-specific outputs include DSS schedule information for departures, airborne metering, etc. Although this information contains flight-specific attributes, it primarily provides a non-geographic depiction of traffic spacing, timing, and clustering. 
Task Modules
Figures 1 and 2 below illustrate the Surface Control (SCON), Arrival/Departure Control (ADCON), En Route Control (ECON), and Oceanic Control (OCON) task modules.  Each module first describes the tasks required for controllers to maintain situation awareness and to make control decisions.  Thereafter, each module describes the flight-specific tasking required for controllers to work a flight through their area of responsibility.  To facilitate the conceptualization of a seamless ATC environment, the development of these task modules was directed first at finding the commonality between domains, and then identifying the adaptations required for each.  

As a result, it was determined that the ADCON, ECON, and OCON environments share a high degree of commonality in controller tasking and automation capabilities, and that a similar task sequence serves to accurately describe them all.  The SCON has several tasks and automation capabilities in common with the other environments.  However, it also has many tasks and capabilities that are sufficiently unique that a different task sequence is required to describe the overall operational environment.  The commonality among domains in controller tasking and automation capabilities has been generally described by the preceding paragraphs of this Overview.   The balance of this paragraph provides a brief description of the most significant of the operational characteristics described in each module.

·  Surface Control — The most operationally significant improvements in surface operations are in the clearance delivery process, flight-specific information displays (i.e., the airborne and surface situation displays, and FIPs), and departure planning. 

· At airports serving large populations of datalink-equipped aircraft, flight profile clearance-delivery is almost fully automated.   (Datalink is not as extensively used for the issuance of tactical clearances, due to the pace of events in the SCON environment.) 

· The situation displays augment the controller’s visual observations, reduce the number of reports required from pilots, and provide coordination information that reduces verbal communications. 

· The departure planning DSS provides significant assistance to ramp and ground controllers in developing the optimum departure queue for each runway, and supports the local controller in integrating a departing flight into the airborne traffic situation.
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·  ADCON and ECON — The most operationally significant changes in the ADCON and ECON environments are the task performance aids, datalink, and the system’s conflict detection and resolution capabilities. In addition, ADCON operations are significantly affected by the system’s departure planning capability. 

·  Task performance aids such as input selection options, slaved datalink messaging, and silent coordination increase the number of control tasks that can be completed per unit time, and they produce a quieter (i.e., less verbal) sector environment. 

· Silent coordination and datalink and are both used extensively to facilitate fast-paced tactical interactions. 

· Automatic conflict detection and resolution allows controllers to work traffic of higher volume and greater complexity than is feasible under the current system.  Using these tools, a controller may direct a flight into a complex situation and then turn to other tasks with confidence that the lack of a conflict warning indicates that in-depth analysis of the situation is not required.

· The departure planning capability assists ADCON controllers in integrating departures into the airborne traffic situation, and provides a common view of traffic that facilitates SCON/ACON coordination. 

· OCON — The most operationally significant changes in oceanic operations are 1) the use of the situation display and conflict probe in lieu of strip-based traffic visualization, 2) elimination of the manual record keeping associated with aircraft position reporting, 3) availability of direct communications with most flights via datalink, and 4) the use of surveillance (i.e., radar-like) separation for many oceanic flights.

· Today’s strip-based problem detection process requires continuous, labor intensive mental effort.  When a problem is detected, the development of a resolution often involves extensive manual computations and course-plotting that together require many minutes to complete. In 2005, problems are detected in the time it takes to observe a conflict warning, resolutions are automatically provided, and the results of plots and calculations previously performed manually are available upon request. 

·  Today, controllers must expend an inordinate amount of time receiving and recording raw position data.  In 2005, controllers have no role in routine position reporting, as all such reports are entered directly into NAS automation either by the aircraft, by a third party communications station, or by many non-U.S. Flight Information Regions (FIRs). 

· Under the current system of relayed communications, even time-critical controller/pilot communications can take many minutes to complete.  In 2005, datalink communications facilitate the implementation of fast-paced tactical interactions similar to those in the ECON environment. 

·  The amount of protected airspace for each flight is greatly reduced in 2005.  Many aircraft provide automatic position reporting at a sufficiently high rate that surveillance separation criteria can be applied.  Many other aircraft provide automatic reporting at several-minute intervals, allowing the use of manual separation criteria that are greatly reduced in comparison to today’s standards.  The minority of aircraft continue verbal position reporting in the manner and at the intervals used today, and separation standards for these flights are not greatly reduced in comparison to today’s criteria.

The brief discussions above outline only the most significant operational capabilities in each control environment.  Each of the following task modules provides a detailed description of these capabilities, as well as many others that play a role in increasing the capacity and efficiency of the ATC system.  As illustrated by these task modules, automation capabilities in 2005 greatly enhance the ability of SCON, ADCON, ECON, and OCON controllers to maintain situation awareness, assure air safety, meet procedural requirements, implement TM Initiatives, accommodate user-preferred trajectories, provide equitable distribution of delays, and maximize airspace effectiveness.
PART 1 — SURFACE CONTROL (SCON) TASK MODULE 
This Part describes Surface Control (SCON) tasking in 2005.  Due to the variety of operational methods employed at airports, this module illustrates a composite environment which combines a wide range of methods that are commonly used at airports throughout the NAS.  Thus the task set presented below encompasses the tasks performed at all facilities, without necessarily depicting the specific operational environment at any of them.  As described here, SCON tasking is performed by Clearance Delivery, Ground, and Local controllers, and by automation.  To describe the tasking of these controllers and systems, this module is organized as follows:  SCON Situation Awareness describes the tasks required for controllers to remain aware of weather, infrastructure, and traffic conditions on the airport and in relevant airspace.  SCON Airport Departure describes flight-specific Clearance Delivery, Ground, and Local controller tasking from the time an aircraft is ready for surface movement until it departs the airport. SCON Airport Arrival outlines Local and Ground controller handling of a flight from approach and landing to arrival at the ramp or gate.

1.0  SCON SITUATION AWARENESS  

Controllers form a mental picture of the traffic situation through knowledge of traffic status and dynamics, and awareness of environmental conditions.  The formation of this mental picture is an internal cognitive task that controllers perform by receiving information from automation systems, airspace users, and other service providers.  As a product of this ongoing situation monitoring, controllers make and prioritize control decisions within the context of the overall environmental and traffic situation. 
1.1  
MAINTAIN AWARENESS OF ENVIRONMENTAL CONDITIONS

 SCON tasking is affected by airport/airspace conditions and runway/taxiway availability, operational strategy, wind and weather, and NAS infrastructure availability.   Airport conditions are characterized by the airport acceptance rate, runways and taxiways in use, etc.  The operational strategy describes the runway utilization scheme.  The airspace configuration consists of sector boundary/shelf locations.  Wind and weather largely determine the traffic complexity that will occur under given traffic loads and airport/airspace configurations.  The status of NAS infrastructure components affects the set of traffic solutions that are available to the controller, in terms of feasible aircraft trajectories (routings, etc.) and airport configurations, and in terms of the information that automation can provide to the controller. Awareness of these conditions is maintained through the performance of the following tasks:
1.1.1
Maintain awareness of airport conditions & airspace structure.  

Task Objective — Determine general traffic-handling constraints & requirements.

Background — The physical and procedural airport resource environment is comprised of the following elements:

· Airport acceptance rate (AAR) — Arrival capacity is expressed as the number of aircraft that can land per hour.  It takes departure demand into account, and is accommodated through implementation of TM Initiatives.  

· Airport configuration — Defined by the runways and taxiways in use for arrivals and departures.  The current configuration is depicted on SCON map displays.  Alternative configurations are available for display.

· Noise abatement requirements.

· Local landing-aid/navaid availability — Includes airport lighting, landing aids, and departure routes & navaids. 

· Operational strategy— The runway utilization scheme for approach and departure staging, such as simultaneous or parallel approaches, arrival/departure runway sharing, etc.  

· Resource capacity constraints — 1) Runway conditions such as braking action, 2) ramp and taxiway conditions & weight/size capacities, and 3) service interruptions (current & scheduled) due to snow plowing, etc.

· De-icing operations.

· Surrounding airport(s) status, as required:

· Airport configurations. 

· Operational strategies.

· Arrival/departure traffic flows to and from the runways.

· Airspace structure of the overlying control facility (either ECON or ADCON).

· Operational Plan — A descriptor of overall ECON and ADCON traffic flows, as generally defined by the primary airport configuration.

· Routings— A standardized route configuration in ADCON airspace organizes arrivals and departures in the terminal area.  However, each arrival and departure routing is provided with several selectable termini lying at increasing distances from the airport, extending into ECON airspace.  In operation, predetermined points are defined in real time (by traffic management) at which arrivals must join their terminal routing, and at which departures may exit their terminal routing. 

· Airspace configuration — ADCON and ECON airspace boundaries and shelves are configured in real time to accommodate prevailing routings, and to support operational objectives arising from the airport configuration and internal traffic-handling requirements.  These dynamic airspace configurations are limited to a finite number of major variations.  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining sector operability and trainability.  The airspace configuration is depicted on SCON map displays.  All alternative airspace configurations are available for map display.

·  Sectorization — The combined/de-combined status of ECON and ADCON sectors.  

· SUA status —   Enhanced SUA planning and coordination capabilities increase airspace availability by allowing more frequent civilian operations within SUAs.  This planning and coordination is performed primarily by traffic management and military liaison.  Relevant SUA status and schedule information is distributed to sectors via the NAS-WIS, and indicated on sector map displays. 

Responsibility — All SCON Controllers:  Awareness of conditions and their operational effects.  Supervisor/TM: Configuration of airport to optimize utilization, selection of operational strategies, and determination of AARs.

Information — Primary:  Airport configuration, RVR, runway braking action, and relevant SUA status.  Secondary:  Operational strategies, operational Plan, resource capacity constraints (service interruption schedule, etc.), surrounding-airport status, infrastructure component status, and long-term schedules for airport configuration, airspace configuration, infrastructure, and SUAs.
1.1.2
Assess current and predicted weather.  

Task Objective — Maintain awareness of airspace availability/constraints arising from local weather.

Background Weather influences the airport configuration, runway utilization rates, and separation techniques & minima, as follows:  

· Winds aloft — Local controller separation techniques, and the timing of control actions are affected by upper winds, particularly when those winds are significantly different than surface winds.

· Surface wind — The prevailing surface wind direction and speed largely determines the runways that may feasibly be used.  In addition, wind conditions may affect runway usability, and may preclude the use of specific operational techniques (e.g., landing short of a runway intersection, etc.).

· Calm wind, which may either dictate or allow a preferential runway procedure (e.g., operational efficiency, noise abatement, etc.).

· Wind shear (a large change in wind speed within a short distance), which may occur in association with a weather cell, mountain wave, or frontal passage, and may disallow the use of specific runways.  

· Micro-bursts (intense downbursts within a very localized area), which usually occur in association with a weather cell, and may disallow the use of specific runways.

· Sky conditions & precipitation 

· Visibility — General airport visibility affects the ease of control over surface movement.  Runway Visual Range (RVR) affects the runway usability, and the availability of runways to individual pilots (based on personal minima).

· Ceiling — Along with visibility, cloud heights determine the feasibility of airborne visual operations, runway usability, and the availability of runways to individual pilots.

· Precipitation — Rain, snow, or ice affect runway braking action, which in turn affects runway occupancy time and runway usability.  Snow and/or ice may necessitate de-icing activities prior to departure.  Icing has varying effects on the airborne performance of different aircraft types, thus affecting separation techniques and control action timing. 

Responsibility — All SCON Controllers:  Awareness of conditions and their operational effects.

Information — Primary:  Surface wind, general visibility, RVRs, ceiling, altimeter settings, wind shear, microburst, weather cell returns in the vicinity of the airport, pilot-reported turbulence in the airport vicinity.

1.1.3
Assimilate relevant NAS infrastructure information. 

Task Objective — Maintain awareness of the status of NAS resources.

Background —   SCON controllers monitor airport infrastructure components as discussed under Task 1.1.1.    In addition, infrastructure information is distributed via the NAS-WIS to describe the status of automation capabilities (such as departure planning), and of NAS components (such as landing aids) throughout a defined area of interest Relevant off-nominal status is automatically displayed to the controller.  Status changes (planned and unplanned outages, returns to service, etc.) are automatically displayed. An event prompt is provided that alerts the controller to any such status change in a relevant NAS component.  Event prompts for status changes arising from approved maintenance schedules are automatically displayed at a pre-determined time before the status change occurs.  All information is conveyed to the controller in terms of the operational capabilities that will be affected.
Responsibility — Automation:  Distribution of information, and provision of event prompts.  All SCON Controllers: Awareness of infrastructure effects on traffic operations.

Controller Information — Primary:  Event prompt for all relevant status changes (both outages and returns to service), advance event prompt for planned status changes, estimated duration of off-nominal status.
1.1.4
Assimilate relevant aeronautical information.

Task Objective — Maintain awareness of relevant NOTAMs, SIGMETs, etc., and assess their operational impact. 

Background
· Aeronautical information frequently either synopsizes or augments the weather, infrastructure, and SUA information discussed above.  For example, NOTAMs often synopsize infrastructure status and schedule in a given area, while PIREPs augment weather reports by identifying the location of icing, turbulence, etc.   SCON controllers use primary sources to maintain awareness of environmental conditions in their area of interest.  They monitor relevant aeronautical information in order to 1) maintain awareness of relevant conditions over an extended geographical area, and 2) remain abreast of information that may need to be forwarded to pilots.  
· Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS.  Automation distributes information to users and service providers based on predefined defaults and appropriate security/access.   Domestic and international information is standardized for content and format. The system analyzes data from all sources to determine the relevance to specific flights, routes, SCON positions, etc. Flight-specific applicability of an advisory is indicated on the flight objects of the appropriate aircraft. 
Responsibility — Automation:  Filtering and distribution of data to the SCON position, flight deck, and UOC.  All SCON Controllers:  Assessment of operational impact.  Pilot/UOC:  Flight deck receipt of information.  
Information — Primary:  Relevant aeronautical information.

1.2  
MONITOR PENDING TRAFFIC 

Pending traffic consists of active or proposed flights which the controller is aware of, but which have not yet entered the controller’s area of responsibility.  Controllers maintain awareness of pending traffic through the use of flight-specific information, and information on TM initiatives that will affect individual flight operations.  Flight-specific information is delivered to the position at a predetermined time before each flight enters the controller’s area of responsibility.  In the aggregate, this data describes the overall characteristics (e.g., route mixture, type mixture, general flows, etc.) of the approaching traffic.  Information on TM Initiatives is received from supervisors, TM, and automation. 
1.2.1
Monitor flight-specific information.

Task Objective — Determine overall characteristics (e.g., gate mix, route mix, type mix, etc.) of pending arrivals and proposed departures.

Background — Advance delivery of flight-specific data allows controllers to assess the general nature of pending traffic.  Position-defined information for each flight is available for display on a Flight Information Posting ((FIP), reference Task 1.3.1).  While each flight’s FIP is capable of providing extensive information, only basic flight information is required for this task, and the relevant information varies for specific operations.

· Clearance delivery:  At a predetermined time prior to the proposed departure time (‘P-Time’), a flight’s FIP is delivered to the position performing the clearance delivery function.

· Ground control:  Pending traffic consists of 1) filed flights that are proposed to depart in the near future, but which have not yet issued their pre-ISM (Initial Surface Movement) advisory, 
 and 2) airborne arrivals which have not yet contacted the SCON.  

· At ground control positions which do not perform the clearance delivery function, FIPs for departures are posted when the pilot issues the pre-ISM advisory.

· FIPs for arrivals are available at a pre-determined time prior to the predicted airport arrival time.  Depending on facility requirements, some ground control positions automatically display this information.  Otherwise, the information is available upon request by the controller on a per-flight basis.
· Local control:  Pending traffic consists of 1) relevant flights taxiing in the departure queue, 2) airborne arrivals which have not yet contacted the SCON, and 3) other relevant airborne flights.  Depending on facility requirements, some local positions automatically display advance information on these flights.  Otherwise, the information is available upon request by the controller on a per-flight basis.
· FIPs for departures are available as soon as a realistic takeoff time is calculated (reference Task 2.1.3).  
· FIPs for arrivals are available at a pre-determined time prior to the predicted airport arrival time. 
Responsibility — Clearance Delivery:  Awareness of proposed demand.  Ground Controller:  Surface movement demand levels & characteristics.  Local Controller:  Characteristics of arrival vs arrival, departure vs departure, and arrival vs departure demand. 

Information —Primary:  Call sign, type, departure route.  Secondary:  Gate/ramp, arrival runway, proposed departure time, predicted arrival time, basic flight information, such as route, altitude, equipage, etc.
1.2.2
Maintain awareness of TM initiatives. 

Task Objective — Determine the control actions and timing required to meet TM Initiative requirements.

Background —   To resolve demand/capacity imbalances on NAS resources (i.e., airports, runways, sectors, routes, and fixes), traffic managers conduct a strategic planning process (Reference Section B, Task 2.0) to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a NAS reconfiguration, and/or the implementation of demand modulation. NAS reconfigurations are used to increase the capacity of the impacted resources, while demand modulation is used to restrain excess demand on those resources.  

· NAS Reconfiguration.  For a TM Initiative that involves a NAS reconfiguration, the configuration elements that can be manipulated include the airport configuration, aircraft routings, and airspace configurations. Controllers primarily receive notification of reconfiguration requirements verbally from the ATC supervisor.  However, the traffic manager or ATC supervisor may force configuration information on controllers’ displays if required.  
· Demand Modulation.  When a NAS configuration is either not feasible, or does not completely eliminate the demand/capacity imbalance, the most generally used demand modulation techniques involve time-based and/or trajectory-based solutions to restrain excess demand.  Time-based solutions place aircraft at specified resources at specified times.  This may be achieved through time-based metering, miles-in-trail (MIT) restrictions, speed restrictions, and/or ground delays.  Trajectory-based solutions direct flights away from an impacted resource through the use of reroutes, altitude changes, runway reassignments, etc. 

· For time-based solutions, TM DSSs develop a Demand Modulation Schedule (DMS) that assesses the times at which individual flights must depart from, or arrive at, specified resources.  To modulate excess demand in accordance with the capacity of each relevant resource, DMS processing proposes traffic routing and sequence, inter-aircraft spacing, and runway assignments.  The DMS for a given resource (e.g., an airport, a metering fix, etc.) provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity at affected resources by specifying the times at which flights must push back, depart an airport, cross a departure fix, enter a sector (or a non-U.S. FIR), cross an arrival metering fix, or arrive at a runway.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.  The system continuously maintains a DMS at relevant resources.  If demand modulation is required, both a DMT and an FFT are presented on the schedule for each flight.  If a flight’s FFT is repeated on the schedule as a DMT, the flight is required to meet that time at the resource.  If only an FFT is presented for a flight, there is no mandatory time requirement for the flight at the resource. 

· Since time-based solutions are not applicable to all situations, the TM Initiative may require the implementation of alternative trajectories for specified flights that remove them from traffic population using the impacted resource. 

· TM Initiatives may also resolve imbalances using a combination of DMS-based and trajectory-based demand modulation. 

· TM Initiative Implementation.

· To implement a time-based solution, the traffic manager ‘activates’ the DMS, and appropriate control-action advisories are automatically output at relevant SCON control positions.

· Upon the traffic manager’s activation of a trajectory-based solution, the system distributes the necessary route, altitude, and runway information to the appropriate control positions as preplanned TM directives, which are implemented by the controller(s) as soon as feasible.

· Upon the traffic manager’s activation of a combined time- and trajectory-based solution, the necessary trajectory information is distributed to controllers as preplanned TM directives (which are implemented by the controller(s) as soon as feasible), and appropriate DMS-based control-action advisories are output on the flights’ data blocks and FIPs at the relevant control positions.

· Control Position Information. 

·  Relevant time-based and trajectory-based information are output on control positions’ displays.  DMTs, MIT restrictions, or explicit control action advisories (speeds, altitudes, headings/routings, and runway assignments required for each flight to achieve its TM Initiative requirement). These types of control information are presented on the data blocks and/or FIPs of the appropriate flights.  System-generated task prompts are provided for control actions that are objectively time-constrained.
· The controller may also view the DMS for a relevant resource in various flight-specific forms, such as lists and timelines, for example.  Lists may be comprised of FIPs for each aircraft using the resource of interest, organized per facility definition.  Timelines at specified resources represent another graphical means of presenting chronological DMS information.  These types of outputs may present information such as the aircraft callsign, its DMT and FFT at the applicable resource, or other site-adapted information. 

· Ground holds and ground stops may be implemented through manual TM manipulation of the DMS, with relevant  information distributed via the DMS, data blocks, and/or FIPs.  Departure APREQs are conducted independently of the DMS, but are indicated on the data blocks and/or FIPs of appropriate flights.  Initiatives may be used to organize activities related to VFRs, such as VFR sequencing points, air shows, ‘hold VFRs,’ etc.  

Responsibility — All SCON Controllers:  Identification of TM Initiative tasking.  TM:  TM Initiative definition.
Information — Primary:  NAS configuration information, Demand Modulation Schedule DMTs and FFTs, TM directives for revised flight trajectories, control-action advisories (speeds, altitudes, headings/routings, runway assignments etc.), and control action task prompts.  
1.3  
MONITOR & CONTROL ACTIVE TRAFFIC 

Active traffic consists of flights the controller is currently working, and interacting flights that are being worked by other positions.  The following tasks discuss the processes used to monitor active traffic and to implement control decisions at the various SCON positions.  (The processes for making control decisions are discussed in subsequent paragraphs.)  As discussed below, the controller monitors traffic through direct observation, observation of automation information, reports from aircraft, and coordination with other controllers.  Control decisions are implemented by coordinating with other service providers, and by issuing clearances and advisories to the flight deck. Clearances and advisories may be issued either via datalink or voice.
  Primary automation support is from situation information, a FIP that is available for each flight, and displays of information on weather, infrastructure, etc. All flight object data is available on the situation display and FIPs, including extensive coordination and datalink information. Interphone communications provide some inter-controller coordination information, and most information from other service providers (e.g., TM, Supervisor, etc.). 
 1.3.1
Monitor the position’s primary traffic information.

Task Objective —  Track surface and airborne aircraft movements, detect potential conflicts and runway incursions, receive system generated conflict and incursion warnings, receive visual and aural task prompts, receive visual and aural event prompts, determine pilot-separation responsibilities between airborne aircraft, monitor aircraft conformance, receive silent coordination, determine the identity of the control position that is communicating with each flight, receive DSS information, and activate NAS messages via system-generated input selection options. 

Background — Today’s surface controllers receive information through visual observations and verbal reports of aircraft movements, and through verbal coordination with other service providers.  In general, they picture, remember, and manipulate that information without automation assistance.    In 2005, direct visual observation remains a primary source of information.  However, automation also provides information which 1) augments the controller’s mental processing of visual observations, 2) reduces the number of reports required to mentally track aircraft movements, and 3) provides coordination information which reduces the need to verbally communicate with other controllers.  In order not to interfere with the controller’s visual observations, these displays are quick-reference information sources which do not obstruct the controller’s view from the cab.  This information does not require excessive head-down time to observe and assimilate, and the required computer inputs are not intricate or time-consuming.  The primary information sources are the situation display and FIPs, which combine and expand upon the information traditionally provided by data blocks and flight progress strips.  They also integrate the data provided by various NAS components such as taxi modeling, datalink, etc.  

· The situation display provides a real time, geographically-based depiction of active surface and airborne traffic through the use of maps, targets, track position indicators, and flight object information output in association with the applicable track.  This flight object information is presented in the form of data blocks.   Controllers may request the global or flight-specific display of data blocks.  The situation display is adaptable to the ground-control and local positions as follows:

· Ground Control.  Information is available for all departure aircraft that have received an ISM DMT/FFT (reference Task 2.2), all taxiing aircraft, all departing aircraft on the runways, and all arriving aircraft within a predetermined time or distance from their assigned runways. Examples of the information that might be contained in selectably displayed data blocks include the aircraft call sign, departure runway assignment, departure sequence number, takeoff DMT, departure fix, departure fix DMT, arrival runway assignment, arrival gate assignment/request, cumulative delay, etc.    In addition, non-conformance indicators and conflict indicators are automatically displayed.
· Local Control.  Situation information depicts all aircraft within the airport environment, including all relevant overflights or arrivals/departures at surrounding airports, and all flights in the departure queue that are communicating with the Local Controller.  Examples of the information that might be contained in selectably displayed data blocks include the aircraft call sign, runway assignment, runway arrival DMT, navigation data (route, fix, heading, etc.), assigned altitude, cumulative delay, gate assignment/request, etc.  Non-conformance indicators and conflict indicators are automatically displayed.
· FIPs present position-defined flight object data, including most of the non-geographic information provided on the flight’s data block.   They may be displayed in any of several forms, as illustrated by the following examples:  

·  FIPs can be output in tabular form in a dedicated window.  This window can be divided into sub-windows, or ‘bays.’  FIPs are time-sequenced into the bays in the same manner as present day strips. 

· Upon controller request, a FIP can be output in association with the track on the situation display, to provide a ‘fully expanded data block’ capability, including system-generated input selection options.  

· FIP information may be output graphically, using either a geographical or time base.  Geographical FIP information may be output on the primary situation display or in a dedicated window.  Time-based graphical information is output in a dedicated window.  

· Regardless of their form, FIP information is tailored to provide information and input selection options that are relevant to the position.

Responsibility — Local & Ground Controllers.
Information —   The following superset of information is tailored as required for Local and Ground control positions.

· Situation display — Primary:  Airspace maps, airport maps, weather, track positions and call signs, conflict warnings, task prompts.  Secondary:  Terrain maps, track projections (vector lines, halos, route readouts, etc.) conflict descriptions, data block information per position definition.

·  Situation display and/or FIP — Primary:  Controller preplanning, forced information forwarded from another controller.  Secondary:  Callsign, flight-specific input selection options, DMTs/FFTs, TM DSS advisories (headings, altitudes and speeds), current and assigned heading/altitude/speed, groundspeed, altitude profile data (‘initial requested altitude,’ etc.), flight condition indicators (emergency, hijack, etc.), datalink message content, unacknowledged datalink clearance indicator, conflict warnings, aircraft non-conformance indicators, pilot self-separation indicators, task prompts, coordination information (sector/position in communications with the flight, preplanned actions by the controlling position, etc.).

 1.3.2
Perform coordination.  

Task Objective — Exchange information with other controllers.

Background — Extensive coordination is conducted between controllers within the SCON, and between SCON controllers and the ADCON or ECON controller of the overlying airspace.  Most of this inter-controller coordination is conducted silently via automation.  However, some inter-controller coordination continues to be performed verbally, and a significant amount of coordination with other service providers, such as supervisors, is conducted through face-to-face conversation.  Specific coordination activities are discussed in subsequent Tasks, as follows:

· Ground/Local coordination.  Reference Task 2.2.3.

· Local/Departure coordination.  Reference Task 2.3.3.

· Local/Arrival coordination.  Reference Task 3.2.4.

1.3.3
Conduct air/ground communications.

(a)
Receive pilot-initiated communications.

Task Objective — Receive flight profile clearance requests, pre-ISM advisories, ISM requests, taxi requests, environmental advisories, emergency advisories, and clearance acknowledgments.

Background — Pre-ISM and taxi-out activities are discussed under Tasks 2.1 and 2.2.   Environmental advisories consist of pilot reports on subjects such as braking action, bird activity, etc.  Clearance acknowledgements are initiated by the pilot in response to any control instruction or advisory issued by the controller. Datalink or voice may be used for any pilot-initiated communication.

·  Today’s voice communications protocols are maintained, using enhanced ground-based and space-based communications systems.  Information received via voice may be annotated on the FIP by the SCON controller.

· Arrival of a pilot-initiated datalink message is indicated by a visual and/or aural alert.  Upon receipt of any message, a manual controller input results in a confirmation message being uplinked to the flight.  Downlinked message content is output on the data block and/or FIP as follows:  1) Emergency messages are discriminated for prioritization by the controller.  2) Pilot requests for control actions are displayed as FIP input selection options.  3) Unacknowledged datalink clearance status is indicated on the data block and/or FIP. Upon receipt of acknowledgment, the unacknowledged clearance indicator is automatically suppressed.  If a clearance acknowledgment is not received after a pre-determined period of time, an ‘unacknowledged clearance’ task prompt is automatically displayed.

Responsibility — All SCON Controllers.
Information — Primary Outputs:  Alert of message arrival, message content, emergency discriminator, pilot-requested input selection option, suppression of unacknowledged clearance indicator upon receipt of acknowledgment, ‘unacknowledged clearance’ task prompt.  Manual-Inputs:  Confirmation of message receipt.

(b)
Issue clearances.

Task Objective — Deliver the initial flight profile clearance and subsequent tactical clearances.

Background —The flight profile clearance provides the initial definition of the flight’s trajectory.   Subsequent clearances are issued that modify that trajectory for tactical purposes.  Upon acknowledgment by the flight, each clearance becomes the flight’s current trajectory information that is automatically distributed to all relevant control positions. Either voice or datalink may be used to issue clearances.  The combined rate of voice and datalink messaging allows an increase in the number of clearances that can be implemented per unit time.  

· The flight profile clearance is frequently requested and issued via datalink (reference Task 2.1.2), with no intervention by the controller. The controller is responsible for ensuring automatic deliveries are performed. 

· Tactical clearances are issued as follows:  

· Most tactical clearances require the input of a NAS message to reflect the action in automation.  Many of these inputs can be entered using automatically provided input selection options on the flight’s data block and/or FIP.  These input options are based on information provided by the DMS and other DSSs.

· For tactical clearances issued via voice, the controller enters the NAS message during clearance issuance and readback.  Entry of the NAS message immediately updates the flight’s current control information. 

· Due to time-criticality, the use of datalink for issuing tactical clearances is limited.  However, when doing so, the input of the NAS message triggers the automatic composition of the appropriate datalink message, based on the flight ID, message type, and input value of the NAS message.  The composed datalink message is displayed to the controller for review, edited if necessary, and then transmitted.  Pilot acknowledgement of datalinked clearances is required.  Upon transmission, the new control information is indicated on the flight’s data objects as an unacknowledged datalink clearance.   While awaiting acknowledgment of the clearance, the controller is free to perform other tasks.  When acknowledgment is received, the information is displayed as the current control information for the flight, and the clearance task cycle is complete.  If no acknowledgment is received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is presented to the controller, who then takes action to assure aircraft compliance. 

Responsibility — Clearance-Delivery/Ground Control:  Flight profile clearances and taxi instructions.  Local Control:  Takeoff clearances and departure instructions.

Information — Input information:  Datalink activation, NAS message type, flight ID, input data value(s), datalink message editing, datalink ‘transmit’ action.  Primary outputs:  Current control information, composed datalink message (for review and editing), cleared but unacknowledged clearance information with ‘unacknowledged clearance’ indicator, ‘unacknowledged clearance’ task prompt.

(c)
Provide advisories and on-request information updates.

Task Objective — Provide information that promotes air safety and/or user planning.

Background — Traffic, weather, SUA, terrain, and infrastructure advisories are provided as follows:  

· Under the current system, traffic advisories are verbiage-intensive, and the same advisory is often quoted numerous times to a flight until the traffic is sighted.  In the transitional environment of 2005, the traffic’s equipage mixture necessitates a variety of techniques for issuing traffic advisories.  A single abbreviated advisory is required for a CDTI-equipped flight if the opposing traffic is equipped full CDTI capabilities.  A single traditional advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for limited-data CDTI display.    These advisories are manually issued via datalink, using system-assisted message composition.   Traditional (and repeated) advisories are required for non-datalink or non-CDTI-equipped flights.

· The system ensures that all affected flights receive time-critical information.  Examples of this type of information includes wind shear, micro-bursts, bird activity, SIGMETs, or (for aircraft on approach) significant changes in RVR.  All of this information is simultaneously delivered to the aircraft and controller.  

· Flights with access to NAS-WIS/Datalink automatically receive information such as RVR, altimeter settings, ATIS, PIREPs, NOTAMs, AIRMETs, SIGMETs, NAS infrastructure status, etc. 

· The system automatically provides terrain alerts and approach path monitoring.  All alerts are displayed to the controller in the form of an event prompt.  Non-datalink-equipped flights receive the alert from the controller via voice.  Datalink-equipped flights receive the alert automatically.

Responsibility — Automation:  Distribution of information to flight deck and controller, as required.  All SCON Controllers.  Distribution of information to flight deck as required.

Information — Primary:  Call sign, applicable traffic, altimeter settings, PIREPs, NOTAMs, AIRMETs, SIGMETs, SUA status, and weather.  Secondary:  NAS infrastructure status and schedule.
INTENTIONALLY LEFT BLANK

2.0  SCON AIRPORT DEPARTURE

The previous tasks illustrate the manner in which controllers maintain overall situation awareness, and the general tools and processes they use to implement control decisions.  This paragraph discusses the capabilities, processes, and tasking associated with the departure phase of flight.  This phase begins when a flight issues a pre-ISM advisory, and ends when the flight is airborne and communicating with the ADCON or ECON controller operating the overlying airspace.  The following paragraphs discuss the generation and distribution of the initial flight profile clearance, and the processes involved in pre-departure planning. 

2.1  
PERFORM DEPARTURE PLANNING

The planning process is triggered by the user’s pre-ISM advisory, which informs the controller and system of the time at which the flight will be ready for pushback from the gate or taxi from the parking area.  This pre-departure planning is a dynamic process that is continually updated throughout the flight’s departure phase.  The products of the planning process are a DMS-based ISM schedule and taxi sequence, and a conflict-free departure trajectory for each flight. Before the flight issues its pre-ISM advisory, flight data is received by the controller for review, and the flight requests and receives its flight profile clearance.   The pre-ISM advisory is then issued by the user entity (UOC, pilot, etc.) with the earliest knowledge of the flight’s projected readiness for ISM.     Pre-departure planning is then performed by automation, with the results presented to the controller for validation or amendment as required.     Planning information is then distributed to users and other service providers via the DMS.  The overall departure planning and information distribution process consists of the following tasks:   

2.1.1
Receive proposed flight profile information.

Task Objective — Maintain awareness of proposed departures.

Background —Proposed flight profile information is delivered to the position performing the Clearance-Delivery function.  The data is provided in the form of a FIP at a predetermined amount of time before the proposed departure time.  Prior to delivery, the flight profile is automatically checked for errors and revised as required.

Responsibility — Automation.  Flight profile checking and revision, delivery of information.  Clearance-Delivery/Ground-Control:  Awareness of proposed departures.

Information — Primary:  Flight ID, type, gate, proposed departure time, requested departure fix, indication of revised information.  Secondary:  Requested runway and taxi route, other flight profile data per position definition.  

2.1.2
Deliver the flight profile clearance upon request.

Task Objective — Provide the flight profile clearance in time to allow the crew to configure the flight’s avionics.

Background —The flight profile clearance is issued upon pilot request.  The request may be made at any time after the flight profile is filed.  The clearance consists of filed flight profile information, any error corrections made by the system, and a discrete transponder beacon code if necessitated by the flight’s equipage.  The request may be made via datalink, voice, or the NAS-WIS. 

· Datalink and NAS-WIS clearance requests and delivery are handled by the system with no controller intervention required.  However, site defined adaptation may provide information for controller review.

· Voice requests are received and entered into the system by the controller.  The system responds by issuing a beacon code assignment if required.  The controller then issues the clearance verbally, including any error corrections made by the system.

Responsibility — Automation:  Beacon code assignments as required, receipt of datalink and NAS-WIS requests, datalink and NAS-WIS clearance delivery.  Controller:  Receipt of voice requests, verbal delivery of clearances.  

Information — Primary:  Flight profile information, error corrections if any, beacon code as required.

2.1.3
Receive the flight’s pre-ISM (Initial Surface Movement) advisory.

Task Objective — Determine the time at which the pilot or UOC estimates the flight will be ready for Initial Surface Movement (e.g., pushback, initial taxi in GA parking area, etc.).

Background —Proposed departure times (i.e., P-times) are not sufficiently accurate for effective pre-departure planning.  Therefore, as soon as it is known, the user reports the time at which the flight will be ready for initial surface movement. The pre-ISM advisory is issued by the user entity (UOC, flight crew, etc.) with the earliest knowledge of the flight’s projected readiness for surface movement. The advisory may be made via datalink, voice, or the NAS-WIS.  The system receives datalink and NAS-WIS notifications and automatically initiates the pre-departure planning.  System receipt of the notification is indicated on the Clearance-Deliver/Ground-Control FIP.  The controller receives notifications that are via voice, and manually activates the pre-departure planning processes.
Responsibility — Automation:  Receive advisory via datalink or NAS-WIS, initiate departure planning processes.  Clearance-Delivery/Ground-Control:  Receive verbal advisory and manually initiate departure planning processes.

Information — Primary:  Flight ID, user-projected ISM time.

2.1.4
Develop departure planning information.

Overall Task Objective — Automation:  Optimize departure sequences and trajectories.

General Background —  Automatic departure planning is triggered by receipt of the flight’s pre-ISM advisory.  This planning process minimizes overall arrival/departure delay throughout the terminal area.  The subtasks below describe the first iteration of the planning process for a flight.  This initial plan is continuously recalculated over time as events occur.   Throughout these iterations, the departure plan defines flight-specific control information, as well as demand information describing the traffic loading on selected airport resources.    The following subtasks describe the system’s determination of a flight’s user-preferred trajectory (i.e., scheduled departure time, and requested altitude profile and route), and the subsequent processes by which that trajectory is modified and restricted as required by the overall traffic situation within the terminal area.

(a)
Determine the flight’s requested trajectory.

Task Objective —Automation:  Acquire relevant flight profile information.

Background - The objective of Free Flight is to allow greater access to user-preferred trajectories, while imposing as few restrictions as possible.  Fully unrestricted Free Flight allows users to depart on schedule, and then to operate on optimal altitude profiles and routes.  The departure planning process accommodates Free Flight by 1) optimizing overall surface movement efficiency while allowing the flight to depart as close to its schedule as possible, 2) imposing the minimum required altitude restrictions, and 3) expediting the flight’s entry to its en route trajectory. As the first step in this process, the system determines the flight’s preferred trajectory based on its filed flight profile. 

Responsibility — Automation:  Determination of the flight’s baseline operational requests.

Information — Primary:   Flight profile information such as Flight ID, type, gate, proposed departure time, requested runway, requested initial altitude, and requested path to en route trajectory. 
 (b)
 Develop preliminary sequencing data.

Task Objective — Automation:  Develop a departure queue that yields 1) minimum elapsed time from ISM to takeoff, 2) optimum spacing over the departure fixes from multiple airports, and 3) optimum arrival spacing to a shared arrival/departure runway.  

Background —One flight in an inopportune position in the departure queue may induce delay throughout that departure queue, the arrival stream, and the departure queues at other airports.  And so the system models each flight’s requested trajectory prior to ISM to optimize operations throughout the terminal area. The first phase of this flight-specific modeling produces preliminary sequencing data that includes the flight’s 1) ISM DMT and FFT, 

2) runway assignment, 3) taxi sequence, route, and schedule, 4) takeoff DMT and FFT, and 5) departure fix DMT and FFT.  These system-planned times are presented on the DMSs of relevant resources such as gates, runways, etc.  (If no demand modulation is required, only the flight’s non-mandatory FFT is presented on the DMS, as discussed in Task 1.2.2.)  The development of these data products is based on the following factors:  

· Runway assignment. The system assigns flights to departure runways based on factors such as airport configuration, the proximity of the runway to the gate, the flight’s direction of route, weather conditions, infrastructure status, runway arrival/departure demand, noise abatement, habitat protection, etc.

·  Taxiway characteristics. After the flight is allocated to a runway, the system plans a taxi route and schedule that allows the flight to maintain its place in the queue, ensures aircraft compatibility with taxiway weight capacity and width, accounts for infrastructure status, and provides access to deicing equipment as required.

·  Other flights within the same departure queue.  After flights are assigned a runway and a taxi route, a preliminary departure queue for that runway is developed based on the following factors.  
· Departure spacing is minimized by ‘fanning’ flights out over the various departure fixes.  This involves the placement of flights bound for the same departure fix as far apart in the queue as possible.  
· For flights departing one after the other to the same fix, the spacing between flights is based on aircraft type and performance, and the user’s operating characteristics. 
· Each flight is placed in the departure queue position that is predicted to reach the runway at a time that will meet any DMT in effect for that flight.

·  The preliminary queue accounts for the wake turbulence characteristics of each aircraft, and the resulting separation requirements of trailing flights in the queue.  

· Arrivals to a shared runway.  To optimize departure spacing, flights are sequenced in the queue to minimize the inter-aircraft spacing required by wake turbulence generated by arrivals.  To optimize arrival spacing, gaps in the departure queue may be created by adjusting ISM DMTs and takeoff DMTs.  In addition, gaps for arrivals may be created by reallocating departures to another runway.  

· Departures from nearby airports.  The system places flights in the departure queues at all airports so that spacing over common departure fixes is optimized.  To achieve this, a flight’s departure fix DMT may be revised, and the ISM DMT and takeoff DMT of all affected flights are updated accordingly.  Alternatively, a flight’s runway assignment may be revised if doing so reduces overall delay. 
· Deicing requirements. The departure planning processes are adapted at each SCON facility to account for the deicing practices and procedures that are peculiar to each airport. 

Responsibility — Automation:  Determination of optimum (non-deconflicted) departure sequence and spacing. 

Information — Preliminary sequencing data:  ISM DMT/FFT, departure runway assignment, taxi sequence, taxi route and schedule, takeoff DMT/FFT, and planned departure fix DMT/FFT. 
(c)
Develop the conflicted-free departure plan.

Task Objective — Automation:  Develop finalized sequencing, trajectory, and demand information.

Background —The system uses the preliminary sequencing data discussed above as the basis for developing departure restrictions for each flight to ensure separation from other aircraft. The resulting departure plan includes flight-specific taxi and departure information, and DMS information at specified airport resources.  Upon completion of preliminary sequencing data, the system employs automatic conflict detection & resolution to determine restrictions (e.g., headings and altitudes) for a conflict-free departure trajectory.  The flight’s takeoff is checked for arrival/departure traffic on the same and interacting runways.  Its trajectory aloft is checked against aircraft predicted to be in the vicinity, and operations at nearby airports.  The system attempts to resolve conflicts by imposing altitude or heading restrictions after departing at the takeoff DMT/FFT.  If these restrictions are ineffective, the system may revise the flight’s takeoff DMT, and make appropriate revisions to the ISM DMTs, sequence numbers, and departure fix DMTs of all affected aircraft.  

Responsibility — Automation: Determination of deconflicted departure sequence, spacing, and restrictions.

Information — Demand Information:  Overall ISM schedule, taxi schedule, and traffic loading at selected airport resources.  Flight-specific Control Information:  ISM DMT/FFT, runway assignment, taxi route, sequence number, takeoff DMT/FFT, planned path to en route trajectory (e.g., initial altitude restrictions, heading/route, etc.), and departure DMT/FFT.  
2.1.5
Distribute departure plan information.
Task Objective — Review and distribute departure information to users and service providers.

Background — Upon completion of departure plan modeling for each flight, the system automatically provides DMS information to Clearance-Delivery/Ground-Control. The controller reviews the information and makes amendments if necessary.  The controller then executes an ‘activate/transmit’ function that triggers the automatic distribution of information to ramp controllers, aircraft, and other service providers.  

· DMS information is immediately updated to reflect each flight’s impact on traffic loading at selected airport resources.  This information is distributed to supervision, TM, UOC, and ramp controllers.

· Relevant control information is distributed to SCON displays at the appropriate times.

·  Advisory information is comprised of a subset of the flight’s control information, and is distributed to the flight deck, UOC, and ramp controller.  Equipped aircraft automatically receive advisory information via datalink. The controller delivers advisory information to non-datalink-equipped flights via voice.  Advisory information is automatically distributed based on defined security/access to the ramp controller’s FIPs and to the UOC.  

Responsibility — Clearance-Delivery/Ground-Control:  Information review, revision, and activation/distribution.
Information — Demand Information:  Overall ISM schedule, taxi schedule, and traffic loading at selected airport resources.  Control Information: ISM DMT/FFT, runway assignment, taxi route, sequence number, takeoff DMT/FFT, planned path to en route trajectory (e.g., initial altitude restrictions, etc.), and departure fix DMT/FFT.  Advisory Information:  ISM DMT/FFT, runway assignment, taxi route, takeoff DMT/FFT.
2.2  
DIRECT A FLIGHT TO THE DEPARTURE RUNWAY

Movement from the gate to the runway requires an ISM clearance, taxi instructions for crossing the ramp area, and taxi instructions from the ramp to the runway.  ISM clearances and initial taxi instructions may be issued by either the ground controller, or by a non-FAA ramp controller, depending on the operation at specific airports.  These service providers use the ISM DMTs/FFTs as a guideline for developing the most efficient departure queue for each runway[7_546]. The system automatically determines when actual ISM times diverge from the plan, and recalculates the ISM DMTs and departure plans of subsequent flights.   During taxi, the ground controller monitors traffic interactions, and issues instructions.  As the flight approaches the runway, the ground controller transfers communications to the local controller. 

2.2.1
Issue the ISM clearance.

Task Objective — Establish the optimum ISM sequence.

Background —At some airports, the ground controller is responsible for all surface movement.  At others, non-FAA personnel control the ramps, while the ground controller is responsible for all other areas on the airport.  As each flight’s ISM DMT/FFT approaches, the flight contacts the responsible controller, and makes a request for surface movement.  The controller issues the ISM clearance as close to the planned DMT as possible, based on prevailing demand on the ramps and gates.  This overall control of initial surface movements involves:

· Situation information.  Non-FAA ramp controllers are not provided with situation information.  The ground controller’s situation information depicts active flights at all appropriate airport surface areas.  Depending on equipage, each flight is automatically tracked from the gate/parking-area based on either airframe-discrete signaling or by surface radar surveillance. 

· Aircraft communications.  The ISM clearance can be requested and issued either via datalink or voice.  In the case of datalink, the flight’s FIP provides an input selection option which allows single-stroke activation and delivery of the appropriate datalink clearance.

·  Service provider coordination.  Both the ground controller and the ramp controller have access to the flight’s FIP, which provides the flight’s ISM DMT, taxi route, runway assignment, sequence number, and all other relevant information. This overall plan is amended by the ground or ramp controller as required, and these amendments are disseminated via the DMS and FIP.  The controller indicates in automation when the clearance has been delivered, and a ‘cleared for ISM’ indicator is available for output on the FIP at all relevant control positions.

Responsibility — Ramp/Ground-Control:  Assessment of planned ISM timing and sequence, revisions as required, and ISM clearance issuance.  Automation:  Recalculation of the departure plan based on actual ISM times.

Information — Primary:  Flight ID, type, gate, ISM DMT/FFT, ‘cleared for ISM’ indicator.

2.2.2
Issue taxi instructions.

Task Objective — 1) Maintain optimum departure queues.  2) Assure separation on ramps, taxiways, and runways.

Background — Taxi instructions may be issued either in conjunction with the ISM clearance, or after ISM when the flight is ready to taxi.  At airports where the ground controller is responsible for the ramps, taxi instructions direct the flight from the gate area to the departure end of the runway.  At airports where ramps are controlled by non-FAA service providers, these overall instructions are delivered in two parts.  First, the ramp controller issues instructions from the ISM area to the periphery of the ramp.  As the flight approaches the periphery of the ramp area, it contacts the ground controller for taxi clearance to the runway.  

· Sequencing and separation:  The ramp controller uses FIP information to deliver each flight to the appropriate entry point to the airport movement area. The taxi sequence developed on the ramp adheres as closely as possible to the system-generated taxi plan.  The ramp controller indicates in automation any changed sequence numbers for the applicable flights, and the system automatically updates the taxi plan.    The ground controller uses FIP and situation information to issue the proper taxi instructions to the runway, and to monitor overall surface movement interactions.  Clearances by both the ramp and ground controllers generally include the taxi route, the aircraft the flight should follow in the queue, and surface traffic advisories.  Ground controllers may issue interim clearances for the flight (e.g., ‘taxi to and hold short,’ etc.) to assure separation from other traffic.

·  Situation information.  The ground controller monitors surface movements via the situation display.  All aircraft and ground vehicles are surveilled and tracked throughout the appropriate area.  Surface conflict detection checks each taxiing flight against aircraft and ground vehicles operating on the airport movement areas.  This conflict detection checks for runway incursions, potential collisions between aircraft, and potential collisions between aircraft and vehicles.  When a conflict is detected, aural and/or visual indictors are automatically output on the FIP and/or situation display.  Surface conflict detection processes minimize nuisance alerts.

· Aircraft communications.  Ramp and ground controllers may issue taxi instructions either via voice or datalink. 

· Service provider coordination.  Any changes to the departure queue by the ramp controller are indicated in automation, and output on the FIPs and situation display of the ground controller.  Any changes to the queue by the ground controller after the flight is on the taxiways are indicated in automation.

Responsibility —Ramp Controller:  Issuance of ramp-taxi clearance.  Ground-Control:  Issuance of ramp-taxi clearance at applicable airports, issuance of taxi instructions from the ramp to the runway.  

Information — Ramp Control:  Flight ID, type, gate, runway assignment, taxi sequence and route.  Ground-Control:  Flight ID, type, gate, runway assignment, taxi route, sequence number, takeoff DMT/FFT, departure fix ID, other flight profile information as required.  

2.2.3
Coordinate with the Local Controller.

Task Objective — Notify the local controller of relevant information, coordinate for approval of runway crossings.

Background — The ground controller coordinates with the local controller for runway crossings, intersection departures, etc.  A significant amount of this coordination is performed silently via the flight’s data block and FIP.  Verbal coordination is used to forward atypical information or when silent coordination is not practical.  

· Departure information and pilot requests are automatically forwarded via the flight’s data block and FIP.  To ensure that the formats and filters in use at the receiving position do not suppress information the ground controller wishes to forward, specific control information can be forced on the local controller’s displays. 

· In 2005, ground and local controllers are provided with a pointout capability as follows:

· Pointouts to gain approval for the flight’s current taxi route are automatically initiated.  

· If a change in the flight’s taxi route does not require pre-approval, the ground controller enters the revised route, and the system automatically initiates any required pointouts.

· Pointouts to change a flight’s taxi route are manually initiated.  The ground controller uses the preplanning function to display the taxi route on the flight’s data block and FIP, and then initiates the pointout.  

· Automatic and manually initiated pointouts force the flight’s data block and FIP on the displays of the local controller.  The forced information includes the preplanned actions of the ground controller.

· The local controller uses the pointout response capability to approve or disapprove the pointout.  ‘Approved’ and ‘Disapproved’ input selection options are output on the flight’s data block and/or FIP.

· Coordination on a flight that is not within the local controller’s area of interest is performed using a manual FIP pointout in which only the information posting of the flight is forced on the local control display.  The coordination process is the same as the full pointout, including the preplanning function and response capability.

Responsibility — Ground Controller:  Initiation of coordination, awareness of Local Control responses.

Information — Primary:  Flight ID, type, position, current or preplanned taxi route, ‘Approved/Disapproved’ indicator.

2.2.4
Transfer communications to the Local Controller.

Task Objective —Transfer voice communications and datalink messaging authority when the flight requires no further taxi instructions.

Background —  Communications are transferred when the flight has taxi instructions that assure its separation from all other traffic on the taxiways and runways.  The frequency change can be implemented via voice or datalink. 

·  If the communications transfer is issued by voice, the ground controller instructs the flight to contact the appropriate frequency, and enters a NAS message to indicate the identity of the control position that will be communicating with the flight.

· If the communications transfer is implemented via datalink, the ground controller enters a NAS/datalink message which 1) instructs the flight to change voice-frequencies and 2) transfers datalink messaging authority to the appropriate local control position.  The uplinked message directs the flight to either contact or monitor the receiving position, and specifies the new voice frequency.  Upon receiving the message, the flight crew resets their radio and makes the initial call if so directed.  The flight’s frequency selection is automatically downlinked to the NAS.  If the flight resets to an incorrect frequency, the datalink instruction is automatically sent again.   When the flight’s setting is correct, the position corresponding to that setting is identified as the communicating position.  The identity of the position in contact with the flight is distributed to all sectors

Responsibility — Ground Controller:  Communications transfer instruction, and verification of acknowledgement.

Information — Primary:  Datalink clearance acknowledgement, and identity of the communicating control position.

2.3  
DIRECT A FLIGHT’S DEPARTURE 

The local controller ensures the flight can take the runway, make a conflict-free takeoff, and be integrated into the airborne traffic situation with minimal restrictions.  This requires the controller to remain aware of traffic on interacting runways, and of all taxiing aircraft crossing the flight’s runway.  

2.3.1
Receive and review information on the departing flight. 

Task Objective — Assess advance information to determine each flight’s effect on overall traffic situation.

Background —FIPs and situation information become available for output at the local position when the ISM clearance is issued.  The actual timing of data delivery is determined by the facility.  To determine the flight’s effect on the overall departure flow, the local controller assesses the flight’s position in the departure queue, and basic flight object data such as aircraft type, departure fix, etc.  In addition, the departure restrictions generated by the system throughout flight’s pre-departure phase are available for display, per position definition.

Responsibility — Local controller:  Data review.
Information — Primary:  Flight ID, type, takeoff DMT/FFT, departure fix ID.  Secondary:  Departure restrictions (headings, altitudes, etc.), aircraft equipage, communicating position, and other flight object information as required.

2.3.2
Receive initial call.

Task Objective — Verify voice contact and datalink messaging authority.

Background 

· FIP and/or data block information indicates that the flight has been issued the sector’s voice frequency, and that datalink messaging authority has been transferred. 

· Datalink-equipped flights that were directed to monitor (rather than contact) the local position’s frequency await voice or datalink contact by the local controller.  Datalink-equipped flights that were directed to contact the local position will report on frequency and receive verbal acknowledgment from the controller. 
· Non-datalink-equipped flights report on frequency, and receive verbal acknowledgment from the controller. 
Responsibility — Local controller.  Receipt of initial call, and verification of datalink messaging authority.

Information — Primary :  Control position communicating with the flight.

2.3.3
Coordinate with the ADCON departure controller.  

Task Objective — Minimize the departure restrictions imposed on the flight.

Background — Automatic deconfliction and silent coordination between the local and departure controllers reduce the need for procedural restrictions on departures.  The system continually performs trajectory modeling against airborne traffic to develop a conflict-free departure path, and generates appropriate restrictions.   These restrictions may be amended or manipulated by the local and ADCON departure controllers, as follows: 

·  As the flight nears the head of the departure queue, the local controller evaluates the system-generated heading and altitude restrictions, and manually revises them as required.  These revisions are automatically available for display on the flight’s FIP at the ADCON departure control position.  The local controller may also annotate the FIP with control instructions (e.g., no left turns, etc.) that are then forced on the departure controller’s FIP.  

· The ADCON departure controller can manipulate the traffic situation to increase airborne and departure efficiency by using the system’s trial planning and departure planning capabilities as follows.  

· When sector workload allows it, the ADCON departure controller may trial plan an alternative trajectory for an airborne flight in order to determine the effect on an imminent departure that will interact with it.  

· If a revised trajectory that benefits the airborne flight will also alleviate restrictions on the departure, the controller may implement the trial-planned control actions for the airborne flight. 

· When the revised trajectory is issued to the airborne flight, the system automatically updates the departure plan, and presents appropriately revised departure restrictions to the SCON controller.  

Responsibility — Local Controller:  Awareness of current departure restrictions, revision as required.  Departure Controller:  Trial planning on airborne flights, and implementation of trial-planned control actions.

Information — Primary:  Departure restrictions.

2.3.4
Issue takeoff clearance & departure instructions.

Task Objective — Assure runway safety and airborne separation.

Background — The controller ensures that 1) the flight may take the runway without interference from landing traffic, from arrival or departure traffic on converging or crossing runways, or from surface traffic taxiing on or crossing the runway, and 2) the flight will not conflict with previously departed flights or with other airborne traffic.

· Runway safety.  Automatic conflict detection checks each flight at the head of the departure queue against all traffic on the same, converging, or crossing runways, and on crossing taxiways.  This traffic includes aircraft on final, rollout, missed approach, or takeoff, and all taxiing aircraft.  It also includes ground vehicles.  The controller monitors all relevant traffic via the situation display and direct observation from the cab.  Gaps in the arrival stream that are planned for use by a departure flight are depicted on the situation display.  Similar information is provided in regard to streams operating on converging or crossing runways.  

· Airborne separation.  As previously discussed, the local controller monitors all relevant airborne traffic via the situation display, and automatic conflict detection checks each flight against all airborne traffic, based on the departure instructions (e.g., takeoff time, heading, altitude, etc.) that are currently planned for the flight. 

· Conflict indicators.  Automatic conflict detection provides conflict indicators on the FIP and/or data block when 1) an arrival flight disallows a departure from taking the runway, 2) taxiing aircraft disallow a departure from beginning its takeoff roll, and 3) airborne separation is not yet assured by the current departure instructions. 

· Communications.  Takeoff and departure instructions may be issued either via datalink or voice.  System-generated input selection options on the FIP allow single-stroke activation of datalink clearances such as ‘hold short,’ ‘position and hold,’ etc. 
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Information — Primary:  Position-defined situation information, conflict indicators, and input selection options.

2.3.5
Transfer communications to the Departure controller.

Task Objective — Transfer voice communications and datalink messaging authority when the traffic situation requires no further information exchange with the flight.
Background —  The communications transfer is generally issued in conjunction with the takeoff clearance and departure instructions.  The transfer may be conducted via voice or datalink, as discussed in Task 2.2.4.
Responsibility — Local Controller:  Issuance of communications transfer instruction, verification of acknowledgement, and verification of communications transfer.

Information — Primary:  Datalink clearance acknowledgement, and identity of communicating position.

3.0  SCON AIRPORT ARRIVALS

This paragraph discusses the capabilities, processes, and tasking associated with the arrival phase of flight.  The arrival phase begins when the SCON controller receives flight-specific information on the arriving aircraft, and ends when the aircraft exits the airport movement area. 

3.1  
DIRECT THE FLIGHT’S APPROACH & LANDING 

The local controller ensures the arriving flight can make conflict-free approach, touchdown, and rollout.  This requires the controller to remain aware of all traffic on the flight’s runway, and on converging or crossing runways, and to remain aware of all taxiing aircraft crossing the runway.  The following tasks describe the activities of automation, and of the Local controller, in regard to an arriving flight.

3.1.1
 Receive and review flight-specific information. 

Task Objective — Assess the flight’s newly-arrived data to determine general task requirements.

Background — Depending on facility requirements, some local positions automatically display advance information on arriving flights.  Otherwise, the information is available upon controller request on a per-flight basis.  The flight’s FIP is available at a predetermined time prior to the estimated arrival time.  This information may be used to determine flight-specific tasking and to assess the overall arrival situation.  The FIP outputs may be structured in any of several ways, and may be displayed in a dedicated window or overlying the situation information. 

Responsibility — Local Controller:  Data review, if applicable.

Information — Primary:  Flight ID, type, predicted touchdown time, gate, conflict or runway incursion warnings, priority aircraft alerts (e.g., low fuel, etc.).  Secondary:  Runway assignment, and sequence number.

3.1.2
Coordinate with the ADCON arrival controller.

Task Objective — Collaborate proactively with the arrival controller to minimize arrival spacing, balance workload, accommodate arrival and departure traffic on shared runways, and manage changing environmental conditions.

Background —Arrival and Local controllers may coordinate silently during the approach phase, both to reduce reliance on procedural restrictions and to maximize airport utilization.   Examples of this coordination include coordinating the use of runways, taking advantage of brief variations in traffic volume, and balancing delays.  

·  Most arrival controller actions are reflected in flight object information that is available for display on the local controller’s FIPs.   In addition, the arrival controller may execute silent APREQs by entering pre-planned actions into automation, and forcing the display of those actions on the local controller’s FIPs.  (If the local position does not automatically display FIPs, the arrival controller may force the FIP on the local controller’s display.)  The local controller may respond verbally, or via the ‘APREQ approved/disapproved’ function.

· The local controller may enter pre-planned data into automation, and force the display of that data on the arrival controller’s FIP and/or data block.  If the pre-planned action is carried out by the arrival controller, that action is reflected in automation, and displayed to the local controller as the current clearance status of the flight 

Responsibility — Controllers (SCON, ADCON).

Information — Primary:  Flight object information, forced information, ‘APREQ approved/disapproved’ indicator.  

3.1.3
Receive initial contact.

Task Objective — Verify voice contact and datalink messaging authority.

Background — Upon receipt of the frequency change instruction from the ADCON arrival controller, the flight verbally reports on the local control frequency. Transfer of the flight’s radio frequency assignment and datalink messaging authority is indicated on the FIP and/or data block, as discussed in Task 2.3.2. Datalink-equipped flights receive the latest ATIS via automation. Non-datalink-equipped flights are verbally advised by the controller of the latest ATIS version by the controller.
Responsibility — Local controller:  Receipt of initial call, verification of datalink messaging authority, and ATIS version advisory.  Automation:  Determination of the ATIS version in possession of the flight. 
Information — Primary:  Control position communicating with the flight.
3.1.4
Perform traffic analysis & issue landing clearance.

Task Objective — 1) Analyze arriving, departing, and taxiing traffic to ensure a conflict-free approach, landing, rollout, and turnoff.  2) Issue the landing clearance, and traffic advisories if required.

Background — To analyze traffic conditions, the local controller performs direct observations from the tower cab and monitors the situation display.  The multiple objectives of the resulting decision making process are to:

· Assure safety. The controller utilizes situation information on weather and all airborne and surface traffic to assure safe operation from the flight’s present position to its runway turn off.  In addition, automatic conflict detection checks the flight against all airborne and surface traffic, and provides conflict warnings.  Convective weather and wake vortices are primary considerations in assessing traffic operations and separation minima. 

· Meet procedural requirements and minimize transit time from runway to gate.  The controller determines the landing and rollout requirements for the flight based on the gate request, runway/taxiway width, weight-bearing capacities, other traffic, etc.

· Maximize the use of pilot self-separation.  Usage of self-separation (either visual or via CDTI) is maximized on final, rollout, and turnoff .

· Issue landing clearance and traffic advisories.  After determining that the assigned runway is clear of arriving and departing traffic, the local controller issues the clearance to land.  Depending on the runway configuration and operational strategy (e.g., simultaneous approaches, converging approaches, etc.), the controller may issue traffic advisories and/or special instructions. The landing clearance and advisories may be issued via either datalink or voice. 

Responsibility — Automation:  Balance the flow of arrivals/departures to runways,  provide pilots access to airport- information (via NAS WIS).   Local Controller:  Landing, rollout, and turnoff planning, issuance of landing clearance, turnoff instructions, and traffic advisories.

Information — Primary:  Situation information (weather, airborne traffic, and surface traffic), RVR, runway conditions (braking action, etc.), flight ID, type, runway and sequence advisories, gate request, conflict warnings.  Secondary:  Equipage (CDTI, etc.), cumulative delay, taxiway status.

3.1.5
(If Required) Issue a go-around or accommodate a missed approach.

Task Objective — 1) Issue a go-around.  2) Detect a flight initiating a missed approach.  3) Reintegrate the affected flight into the airborne traffic situation.  

Background
· Controller-initiated go-around. The controller may instruct the flight to go around for a variety of reasons, such as traffic conflicts, loss of infrastructure, or unexpected runway unavailability due to weather, debris, etc.  Automatic conflict detection informs the controller of traffic conflicts.  Event prompts alert the controller to infrastructure failures.  Debris and other types of obstacles on the runway are frequently reported to the controller by pilots or ground observers.  

· Pilot-initiated VFR go-around or IFR missed approach. Pilots may opt for a go-around/missed-approach at any point if they determine that conditions are not adequate for a safe landing.  They may initiate a go-around or missed-approach due to the pilot’s appraisal of the traffic situation, for loss of infrastructure, or for runway unavailability due to pilot-detected weather, debris, etc.  In addition, the pilot may initiate a go-around/missed approach due to problems with the aircraft, such as an unstabilized approach or equipment malfunction. 

· Coordination.  When feasible, the controller instructs the flight to remain in the traffic pattern, in which case no external coordination is required. More frequently, however, the flight is treated as an unanticipated departure. In this case,  the flight object is updated to indicate 1) the flight is executing a go-around/missed-approach, and 2) special handling requirements, if any. As a result of this input by the local controller, the system automatically forwards a FIP to the Departure controller, updates the departure plan to reflect the revised airborne situation, and forwards flight information to the UOC. 

Responsibility — Automation:  Information distribution, and updating of the departure plan.  Local Controller:  Go-around decision, reintegration of aircraft into traffic flow, manual input to revise the flight object.

Information — Primary:  Traffic information, weather, infrastructure, reports of debris/obstacles on runway, pilot-reported go-around/missed-approach, and special-handling requirements.

3.1.6
Transfer communications.

Task Objective — Either 1) verify landing, issue runway exit instructions, verify runway exit, and transfer flight to the ground controller when no further information exchange with the flight is required, or 2) transfer to the ADCON departure controller for go-around/missed-approach.

Background  

· Upon touchdown, the controller issues runway exit instructions.  When the appropriate turnoff is either accomplished or assured, the flight is transferred to the Ground Controller.  

· When the approach or landing is aborted, the flight is transferred to the Departure controller (unless it is to remain in the traffic pattern), as soon as no further information exchange is required.  

·  The communications transfer may be accomplished either via datalink or voice. 

Responsibility — Local Controller:  Landing verification or go-around determination, and communications transfer to the appropriate controller.

Information — Primary:  Control position communicating with the flight.

3.2
DIRECT THE FLIGHT FROM RUNWAY TO GATE/RAMP

The ground controller ensures that the flight can safely cross all runways and taxiways as required to transit from the arrival runway to the ramp area.  This requires the ground controller to remain aware of all traffic on the flight’s taxiway, and on converging or crossing runways and taxiways.  The following tasks describe the activities of automation and of the ground controller, as required by an arriving flight.

3.2.1
Receive flight information.

Task Objective — Assess the flight’s newly-arrived data to determine general task requirements.

Background
· Depending on facility requirements, some ground positions automatically display advance information on arriving flights.  Otherwise, the information is available upon request by the controller on a per-flight basis. The flight’s FIP is available at a predetermined time prior to the estimated arrival time.  This information may be used to determine flight-specific tasking, to assess the developing surface movement situation, to determine ‘gate wait,’ etc. The FIP outputs may be structured in any of several ways, and may be displayed in a dedicated window or overlying the situation information.  

· Situation information on the arriving flight is displayed when the flight is on final at a facility-defined distance from the runway.

Responsibility — Ground Controller:  Data review, if applicable.

Information — Primary:  Flight ID, type, predicted touchdown time, gate, conflict or runway incursion warnings, priority aircraft alerts (e.g., low fuel, emergency, etc.).  Secondary:  Runway assignment, sequence number, cumulative delay.

3.2.2
Receive initial contact.

Task Objective — Verify voice contact and datalink messaging authority.

Background —The pilot contacts the ground controller, either via datalink or verbally, and requests taxi-to-gate instructions. 

Responsibility — Controller:  Receive initial contact and determine and assess the flight’s requests.

Information — Primary:  Flight ID, type; location (out-the-window and on situation display).

3.2.3
Deliver taxi instructions & monitor surface movements. 

Task Objective — Issue taxi instructions to a specific gate, ramp, or parking area.

Background — The ground controller’s primary traffic information is obtained by direct observation and from information provided by the situation display.  In addition, the situation display supports these observations by providing quick-reference information that identifies aircraft on the runways, taxiways and gates.  The ground controller issues taxi instructions via voice or datalink or verbally based on taxi-way congestion, arrival/departure demand, runway configurations, and  taxiway restrictions (e.g., taxiway width, etc.). Particular taxi routes and runway configurations may necessitate conditional instructions for crossing active runways, holding short of runways or other taxiways, etc.  The flight’s FIP provides system-generated input selection options to assist in implementing these conditional instructions.

Responsibility — Ground controller:  Delivery of instructions for conflict-free taxi to ramp/parking area. 

Information — Primary:  Flight ID, aircraft type, taxiway restrictions, gate wait, input selection options.

3.2.4
Coordinate surface movements with Local Controller.

Ground/Local coordination is described in Task 2.2.3.

3.2.5
Transfer communications to ramp controller (if required), and suppress flight information.

Task Objective — 1) Transfer communications to the ramp controller when no further information exchange with the flight is required.  2) Minimize screen clutter by suppressing unnecessary data.

Background
· At some airports, flights unilaterally contact the ramp controller at predefined locations. At other airports, the ground controller issues a frequency change instruction, either via datalink or voice.  

· The flight’s FIP and situation information are automatically suppressed from the ground controller’s displays when the flight enters pre-defined areas on the airport. 

Responsibility:  Ground Controller:  Frequency change instruction if required.

Information:  None.

INTENTIONALLY LEFT BLANK
PART 2 — ARRIVAL/DEPARTURE CONTROL (ADCON) TASK MODULE 

This Part describes Arrival/Departure Control (ADCON) tasking in 2005.  Sectors dedicated to ADCON tasks are operated by either one or two Tactical Controllers.  The second controller may operate at the sector or from a non-co-located position, and may assist in the operation of more than one sector.  This module presents a representative set of tasks as they are performed under the level of automation envisioned for 2005, as follows:  ADCON Situation Awareness describes the tasks required to remain aware of environmental and traffic conditions, and to make and prioritize decisions. ADCON Sector Entry describes flight-specific tasking from the time data is received on a flight until it enters the sector. ADCON Sector Transit outlines the handling of a flight through the sector, including the execution of control decisions and transfer of the flight to the next controller.

1.0  ADCON SITUATION AWARENESS  

Controllers form a mental picture of the traffic situation through knowledge of traffic status and dynamics, and awareness of environmental conditions.  The formation of this mental picture is an internal cognitive task that controllers perform by receiving information from automation systems, airspace users, and other service providers.  As a product of this ongoing situation monitoring, controllers make and prioritize control decisions within the context of the overall environmental and traffic situation. 
1.1  
MAINTAIN AWARENESS OF ENVIRONMENTAL CONDITIONS

ADCON tasking is affected by airport/airspace configuration, airspace sectorization, operational strategy, wind and weather, and NAS infrastructure availability.   Airport configuration is characterized by the runways in use.  The operational strategy describes the runway utilization scheme.  The airspace configuration is defined by dynamic sector boundary/shelf locations.  Airspace sectorization refers to the combined/de-combined status of sectors.  Airspace availability is also affected by SUA.   Wind and weather largely determine the traffic complexity that will occur under given traffic loads and airport/airspace configurations.    The status of NAS infrastructure components affects the set of traffic solutions that are available to the controller, both in terms of feasible aircraft trajectories (routings, etc.), and in terms of the information that automation can provide to the controller.  These overall conditions provide the context within which controllers assess flight-specific information and make control decisions.  Awareness of these conditions is maintained through the performance of the following tasks:
1.1.1
Maintain awareness of airport conditions & airspace structure.  

Task Objective — Determine general traffic-handling constraints & requirements.

Background (Sector) — The overall airport and airspace environment is comprised of seven elements, as follows:  

· Airport configuration — Generally defined by the runways in use for arrivals and departures.  

· Airport conditions —   Surface conditions that affect airborne traffic flows, such as runway conditions, taxi way conditions and availability, etc. 
· Operational strategy— The runway utilization scheme for approach and departure staging (simultaneous or parallel approaches, departure banks, etc.). 

· Operational Plan — A descriptor of overall ECON and ADCON traffic flows, as generally defined by the primary airport configuration.

· Routings— A standardized route configuration in ADCON airspace organizes arrivals and departures in the terminal area.  However, each arrival and departure routing is provided with selectable termini lying at increasing distances from the airport, and extending well into ECON airspace.  In operation, predetermined points are defined in real time by traffic management at which arrivals must join their terminal routing, and at which departures may exit their terminal routing.  While operating between the terminal route termini at their arrival and departure points, flights generally operate on their preferred trajectories.  However, when necessitated by traffic demand, temporarily defined ECON routes may be developed on an ad-hoc basis.  These routes are defined through collaboration between the supervisor, traffic manager, and UOC, based primarily on traffic demand and winds aloft.  The current route termini are depicted on ADCON displays.

· Airspace configuration — ADCON and ECON airspace boundaries and shelves are configured in real time to accommodate prevailing routings, and to support operational objectives arising from the airport configuration and internal traffic-handling requirements.  These dynamic airspace configurations are limited to a finite number of major variations.  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining sector operability and trainability.  The current airspace configuration is automatically depicted on sector map displays.  All alternative airspace configurations are available for map display.

·  Sectorization — The combined/de-combined status of ECON and ADCON sectors.  

· SUA status — Enhanced SUA planning and coordination capabilities increase airspace availability by allowing more frequent civilian operations within SUAs.  This planning and coordination is performed primarily by traffic management and military liaison.  Relevant SUA status and schedule information is distributed to sectors via the NAS-WIS, and indicated on sector map displays.  

Background (Non-Sector) — Current status and long-range plans/schedules are automatically provided to the relevant Supervisor, TM, SOC, and UOC.  TM and/or Supervisor also receive long-range SUA conflict warnings.
Responsibility — Tactical Controller(s):  Awareness of conditions and their operational effects.  Supervisor/TM:  Sectorization, SUA schedule, airport/airspace reconfiguration, operational strategy and plan, and SUA initiatives.

Sector Information — Primary:  Current airspace configuration, SUA status, and near-term SUA conflict warnings.  Secondary:  Current airport configuration, operational strategies, operational Plan, airport capacity constraints (runway/taxi-way conditions, etc.), airport capacity metrics (AAR, etc.), and long-term schedules for airport configuration, airspace configuration, sectorization, and SUAs.
1.1.2
Assess current and predicted weather.  

Task Objective — Maintain awareness of airspace availability/constraints arising from local weather.

Background (Sector) —Current weather information is distributed to all sectors.  Some of this information is transmitted in real time from aircraft. 

·  In 2005, aircraft receive altimeter settings directly from automation.  However, departure controllers continue to monitor altimeter settings in order to determine the usability of FL180.  In addition, the system automatically provides an event prompt to alert the controller of a status change in FL180 usability[5_332].
·  Airport weather conditions are monitored by ADCON controllers as follows:
· Winds aloft.  Aircraft routings, angles of climb/descent, groundspeeds, vectoring, and spacing are affected by upper winds, particularly when those winds are significantly different than surface winds.

· Surface wind.  The prevailing surface wind direction and speed largely determines the runways that may feasibly be used.  In addition, runway usability is affected by wind conditions such as:

· Calm wind, which may either dictate or allow a preferential runway procedure (e.g., operational efficiency, noise abatement, etc.).

· Wind shear (a large change in wind speed within a short distance), which may occur in association with a weather cell, mountain wave, or frontal passage, and may disallow the use of specific runways.  

· Microbursts (intense downbursts within a very localized area), which usually occur in association with a weather cell, and may disallow the use of specific runways.

· Sky conditions & precipitation such as:

· Visibility.  Airport visibility affects the ease of control over surface movement.  RVR affects the runway usability, and the availability of runways to individual pilots (based on personal minima).

· Ceiling.  Along with visibility, cloud heights determine the feasibility of airborne visual operations, runway usability, and the availability of runways to individual pilots.

· Precipitation.  Rain, snow, or ice affect runway braking action, which in turn affects runway usability and occupancy time.  Snow and/or ice may necessitate de-icing prior to departure.  

· Sector weather conditions such as icing may necessitate special handling of aircraft, while conditions such as turbulence can render all or part of a sector unusable.  Either the TM or the supervisor periodically determines the degree to which the operability of each ADCON sector is adversely impacted by weather.  This determination for each sector is entered in automation, and made available throughout the NAS by means such as a national airspace map display.  Controllers assist in determining weather impacts on sector operability.  
Background (Non-Sector) —Extended weather reports and predictions are available to the supervisor and TM.  Weather information is also available on the flight deck via NAS-WIS/Datalink  

Responsibility — Tactical Controller(s):  Awareness of relevant conditions and their operational effects.

Information — Primary:  Surface wind, general visibility, RVRs, ceiling, altimeter setting, wind shear, microburst, weather cells, pilot-reported turbulence in the airport vicinity, and event prompt for FL180 usability.

1.1.3
Assimilate sector-relevant NAS infrastructure information. 

Task Objective — Monitor availability of airspace components and automation capabilities.

Background (Sector) —Infrastructure information is distributed via the NAS-WIS to describe the status of automation capabilities (such as conflict probe), and of NAS components (such as navaids) throughout a sector-defined area of interest.   Relevant off-nominal status is automatically displayed at the sector.  Status changes (planned and unplanned outages, returns to service, etc.) are automatically displayed.  An event prompt alerts the controller to any such status change in a relevant NAS component.  Event prompts for status changes arising from approved maintenance schedules are automatically displayed at a pre-determined time before the status change occurs.  All information is conveyed to the controller in terms of the operational capabilities that will be affected.
Background (Non-Sector) —  Maintenance schedules are coordinated among IM, TM, Supervisor, and users.  Actual interruptions are reported to those entities, to the relevant sectors, and to users via NAS-WIS.   Loss of infrastructure redundancy is reported to the supervisor, even if no capabilities are currently affected.

Responsibility — Tactical Controller(s):  Awareness of infrastructure effects on traffic operations.  Automation:  Distribution of information, and provision of event prompts.   
Sector Information — Primary:  Event prompt for all relevant status changes (both outages and returns to service), advance event prompt for planned status changes, and estimated duration of off-nominal status.
1.1.4
Assimilate sector-relevant aeronautical information.

Task Objective — Maintain awareness of current NOTAMs, AIRMETs, etc., and assess their operational impact.

Background (Sector)

· Aeronautical information frequently either synopsizes or augments the weather, infrastructure, and SUA information discussed above.  For example, NOTAMs often synopsize infrastructure status and schedule in a given area, while PIREPs augment weather reports by identifying the location of icing, turbulence, etc.  ECON controllers use primary sources to maintain awareness of environmental conditions in their area of interest.  They monitor relevant aeronautical information in order to 1) maintain awareness of relevant conditions over an extended geographical area, and 2) remain abreast of information that may need to be forwarded to pilots.  
· Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS.   Automation distributes information to users and service providers based on predefined defaults and appropriate security/access.  Domestic and international information is standardized for content and format.  The system analyzes data from all sources to determine the relevance to specific flights, routes, sectors, etc.  Flight-specific applicability of an advisory is indicated on the data objects of the appropriate aircraft.  
Background (Non-Sector) — Aeronautical information is distributed to the flight deck via NAS-WIS/datalink.

Responsibility — Automation: Filtering and distribution of data to the sector, flight deck, and UOC.  Tactical Controller(s):  Assessment of operational impact.  Pilot/UOC:  Flight deck receipt of appropriate information.  
Sector Information — Primary:  Current advisory identifiers, information applicability to specific flights, advisory content, and effectiveness time period.

1.2  
MAINTAIN AWARENESS OF PENDING TRAFFIC 

Pending traffic consists of airborne flights not yet within or near the sector, and near-term departures for which the system has predicted realistic departure times. Controllers maintain awareness of the pending situation through the use of flight-specific and non-flight-specific information.  Flight-specific data is delivered to the sector well before each flight arrives at the sector or departs from the airport.  In the aggregate, this data describes the overall characteristics (e.g., route mixture, type mixture, general flows, etc.) of the approaching traffic. Non-flight-specific information is provided by TM DSSs that generate various types of traffic loading, scheduling, and delay information. 
1.2.1
 Monitor flight-specific information.

Task Objective — Determine overall characteristics (e.g., route mix, type mix, etc.) of impending traffic.

Background — Advance delivery of flight-specific data allows the controller to assess the general nature of pending traffic.  Sector-defined information for each flight is available on a Flight Information Posting ((FIP), reference Task 1.3.1).  FIPs for airborne flights are posted at a pre-determined time prior to sector-entry.  FIPs for departures are available at relevant sectors immediately after a realistic departure time is known.
  While FIPs are capable of providing extensive information, only basic flight information is required for this pending-traffic awareness task. 
Responsibility —Tactical Controller(s):  Awareness of traffic characteristics and coordination requirements.

Sector Information — Primary:  Call sign, predicted departure time or sector-entry time.  Secondary:  Basic flight information, such as route, type, and altitude.
1.2.2
Monitor non-flight-specific information. 

Task Objective — Plan general traffic-handling requirements in accordance with predicted demand levels.  

Background — Controllers receive several types of non-flight-specific information that allows them to assess traffic in ECON and ADCON airspace, and on the airport.  This information is used to determine arrival and departure traffic loading for selected reference points (e.g., meter fixes, departure fixes, etc.).  Examples of this type of data include timelines that provide schedule information, and load graphs that indicate traffic flow rates at selected fixes. 
Responsibility — Tactical Controller(s):  Awareness of predicted demand levels.

Sector Information — Primary:  Traffic loading at relevant points, schedule and delay on relevant traffic flows.
1.3  
MAINTAIN AWARENESS OF ACTIVE TRAFFIC

 Active traffic consists of imminent departures, and flights currently within or near the sector.  Awareness of the immediate situation is maintained by monitoring the sector’s displays, receiving information from other service providers, and receiving information from the flight deck.  The primary traffic information is provided via the situation display, and a tabular or graphic FIP that is available for each flight.  All flight object data is available on these displays, including datalink and inter-sector coordination information.  Some inter-sector coordination information, and most information from other service providers (e.g., TM, IM, etc.), is received via interphone.  Information is received from the flight deck via datalink or voice. The following tasks describe the acquisition of information from these sources.
1.3.1
 Monitor the sector’s primary traffic information.  

Task Objective — Assure airspace integrity, detect and resolve potential conflicts, determine task status, determine the timing of control actions, determine pilot-separation responsibilities and pilot intent, monitor aircraft conformance, receive silent coordination, determine the roles of other sectors in the handling of each flight, receive DSS information, activate NAS messages via system-generated input selection options.

Background — Current traffic is depicted on the situation display and on each flight’s FIP.  This information combines and expands upon the information traditionally provided by data blocks and flight progress strips, and integrates the data provided by various NAS components such as conflict probe, datalink, TM DSSs, etc. 

·  The situation display provides a geographically-based depiction of the traffic situation through map data, targets, track position indicators, and flight object information output in association with the applicable track (i.e., data blocks).  An overall display and selectable insets provide general and expanded views of the traffic situation. 

·  FIPs present sector-defined flight object data, and system-generated input selection options.   They may be displayed in any of several forms, as illustrated by the following examples:  1) FIPs can be output in tabular form in a dedicated window.  This window can be divided into sub-windows, or ‘bays.’  FIPs are time-sequenced into the appropriate bays in the same manner as present day strips.  2) Upon controller request, a FIP can be output in association with the track on the situation display, to provide a ‘fully expanded data block’ capability.  3) FIP information may be output graphically, using either a geographical or time base.  Geographically based display may be output on the situation display or in a dedicated window.  Time-based graphical information is output in a dedicated window .

Responsibility — Tactical Controller(s):  Awareness of the active traffic situation.

Sector Information — (Note:  Descriptions and operational applications of the following information types are provided under the relevant tasks throughout this task module.) 

·  Situation display — Primary:  Airspace maps, track positions, call signs, flight status (IFR, non-flight-followed VFR, flight followed VFR), conflict warnings, task prompts, infrastructure and SUA event prompts, and SUA status.  Secondary:  Terrain maps, track projections (vector lines, halos, etc.) conflict & resolutions, weather. 

· Situation display and/or FIP — Primary:  Call signs, the other controller’s preplanning on received pointouts, the other controllers’ responses to pointouts made to those sectors, handoff indicator, forced information forwarded from another sector.  Secondary:  Flight-specific input selection options, sector-entry times, current and assigned headings, altitudes, and speeds (IAS and Mach), current groundspeed, altitude profile data (‘next requested altitude,’ etc.), flight condition indicators (emergency, hijack, etc.), datalink message content, unacknowledged datalink clearance indicator, conflict warnings, full conflict and resolution information, TM DSS advisories (headings, altitudes and speeds), aircraft non-conformance indicators, pilot self-separation indicators, infrastructure and SUA event prompts, task prompts (handoff, communications transfer, unacknowledged datalink clearances, objectively time-constrained control actions, etc.), coordination information (sector in possession of the track, sector in communications with the flight, the level of control requested/received by one sector while the flight is in another sector’s airspace, preplanned actions by the controlling sector, pointout responses by all sectors, the identities of all sectors observing the flight, etc.).

1.3.2
 Receive verbal information from other service providers.

Task Objective — Receive information that is not feasibly communicated via sector displays.

Background — Interphone communications with other service providers are reduced by the information distributed via the situation display and FIPs.  However, a limited amount of inter-sector coordination continues to be performed verbally by interphone, and a significant amount of coordination with other service providers, such as traffic managers, is conducted verbally. 
Responsibility — Tactical Controller(s):  Either controller at a multi-controller sector may conduct coordination.

Information — Verbal Information:  Inter-sector coordination, TM information, and supervisory initiatives.
1.3.3
 Receive information from aircraft.

Overall Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances.  

General Background — This task concerns the controller’s maintenance of situation awareness through receipt of pilot-initiated communications.  Controller-initiated communications are discussed in Task 3.1. 

(a)
 Receive datalink messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background (Sector) — Arrival of a downlinked message is indicated at the sector by a visual alert.  Upon receipt of these messages, a manual controller input results in a confirmation being uplinked to the flight.  Downlinked message content is automatically output on the data block and/or FIP as follows.  1) Emergency messages are discriminated for prioritization by the controller.  2) Pilot requests for control actions are displayed as FIP input selection options.  3) Unacknowledged datalink clearances are indicated on the data block and/or FIP.  Upon receipt of acknowledgment, the unacknowledged clearance indicator is automatically suppressed.  If an acknowledgment is not received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is automatically displayed.

Background: (Non-Sector) —Some downlinked advisories, such as NOTAMs, are routed to and acknowledged by the NAS-WIS rather than the sector, and then distributed by the NAS-WIS per Task 1.1.4.

Responsibility — Tactical controller(s):  Awareness of datalink messages and clearance acknowledgements.

Sector Information — Primary Outputs:  Alert of message arrival, message content, emergency discriminator, pilot-requested input selection option, suppression of unacknowledged clearance indicator upon receipt of acknowledgment, and ‘unacknowledged clearance’ task prompt.  Manual-Inputs:  Confirmation of message receipt.
(b)
 Receive voice messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background — Today’s radio communication protocols are maintained, using enhanced ground-based and space-based communications systems. 

Responsibility — Tactical Controller (One controller at a multi-controller sector conducts all radio activity).

Information — Primary:  Flight ID, request, advisory, emergency information, and clearance acknowledgment.

1.4  
MAKE CONTROL DECISIONS & IDENTIFY REQUIRED TASKING

 As the final stage of maintaining situation awareness, the ADCON controller makes control decisions and determines the tasking required to implement them. To assist in the controller’s decision making and task identification, the system provides 1) automatic and on-request conflict detection and resolution, 

2) task prompts for time-constrained tasking, 3) TM information and control advisories, 4) user-preferred trajectory information, and 5) flight-specific delay data.  Based on these aids and information, the controller makes decisions and identifies tasks that will assure air safety, meet procedural requirements and TM Initiatives, and maximize conformance to user-preferred trajectories.   The following Tasks describe this decision making and task identification process in the ADCON environment.

1.4.1
Detect conflicts & assess alternative resolutions.

Overall Task Objective — Identify aircraft, SUA, terrain, and weather conflicts, and assess resolution options.

General Background —ADCON controllers assure air safety by detecting potential conflicts with aircraft, SUAs, terrain, and weather.    Each flight is automatically checked for conflicts on its current trajectory.  Upon controller request, the system also performs ‘trial plan’ checking for conflicts on alternative trajectories.  Automatic and trial plan conflict detection is based on 1) aircraft equipage, 2) trajectory information, 3) aircraft performance as a function of weight, atmospheric conditions, and user operating characteristics, 4) user-preferences/pilot-intent, and 
5) geographic information.  Aircraft equipage is determined from the flight profile.   The current trajectory is defined by the flight’s clearance status.  Alternative trajectories generally arise from pilot requests, or from resolutions the controller mentally generates in response to a known conflict. Current weight is acquired via NAS-WIS/Datalink.  Wind/temperature/pressure aloft is acquired via NWS/NAS-WIS, including reports from aircraft. User operating characteristics are determined through analysis of historical flight objects. User preferences and pilot-intent is input from the flight deck via NAS-WIS/datalink.   The following subtasks discuss automatic conflict detection of traffic on current trajectories, trial planning of alternative trajectories, and assessment of system-generated resolution options. 
(a)
Detect aircraft conflicts.

Task Objective:  Identify potential aircraft conflicts on currently-cleared trajectories.

Background: ADCON operations are based on surveillance separation using various ground-based and space based positioning systems.  These systems allow the use of reduced separation criteria.   In addition, self-separation is allowable between CDTI-equipped flights, per Task 1.4.6.  When self-separation is established, a controller input terminates automatic conflict probing between the self-separating flights.  With self-separation in effect, the flight deck provides pilot-intent information via NAS-WIS/Datalink.

· Automatic aircraft-to-aircraft conflict detection is provided at all sectors to warn of conflicting traffic and to propose resolution options (see Task (d) below).  Controllers analyze the trajectories of the specified flights and select the most effective resolution option.  This reduces cognitive workload by allowing controllers to perform less complex analysis of the rest of the traffic population that is considered problem-free by the system.

· The system automatically probes for conflicts across the length of each flight’s in-sector route.  These probes are based on the currently-cleared trajectories of all aircraft, and on the pilot-intent of self-separating flights. 

· The conflict probe alerts controllers to situations in which 1) separation will not exist, 2) only minimal separation will exist, and 3) separation will not exist, but self-separation is in effect.  Minimal-separation alerts enable the controller to plan for special handling in terms of monitoring and issuance of restrictions. 

· When the probe predicts a conflict between a flight and one or more other aircraft, it indicates the identities of the conflicting flight(s).  Upon controller request, the system indicates the locations and times at which the flight will lose separation with each aircraft.  If the conflicting flights’ trajectories will eventually diverge, the system also indicates the locations and times at which separation is restored. 
Responsibility:  Tactical Controller(s):  Identification of flights in potential conflict on current trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
(b)
Detect SUA, terrain, and weather conflicts.

Task Objective:  Identify potential conflicts on currently-cleared trajectories.

Background: Since they involve trajectory modeling against large and stationary/slow-moving areas, terrain, weather and SUA conflict probes are used over a greater look-ahead time than is feasible for aircraft conflicts.  Controllers resolve SUA and terrain conflicts, and use weather conflict information to assist the pilot in avoiding severe weather.

· Terrain conflict probes are based on 1) both the flight’s planned and actual trajectories, and 2) both ground level and MVAs.  Terrain alerts discriminate between ground-level and MVA conflicts.

· Weather conflict probes check the trajectory of each flight against predictive information on the movement of hazardous weather areas containing conditions such as icing, turbulence, and volcanic ash.  In addition, these probes check the flight against information input by operational personnel to describe the effect of adverse weather on the operability of each sector (reference Task 1.1.2).

·  Airspace probes are based on SUA schedules, flight-specific APREQs, flight trajectories, and the pilot-intent of self-separating flights.   Flight-specific coordination with the SUA’s controlling organization may be performed by the controller, supervisor, military liaison, or traffic manager.  Scheduling activities involving the SUA’s controlling organization are generally performed by the supervisor, military liaison, or TM, and the resulting SUA schedule is entered into automation. 

· When a terrain, weather, or SUA conflict is predicted, the system automatically provides an indication to the controller.  The identity of the relevant SUA is automatically indicated on the flight’s data block and/or FIP. Upon controller request, the system displays SUA status and schedule information, and the location and time at which a terrain, weather, or SUA conflict will occur.

Responsibility — Automation:  Conflict detection.  Tactical Controller(s):  Awareness of in-sector terrain, weather, and SUA conflicts, and assessment of conflict locations & times.
Sector Information — Primary:  Geographical information, current & predictive weather information, SUA status & schedule, conflict detection, and identities of conflicting flights & SUAs.  Secondary:  Conflict locations & times.
(c)
Evaluate alternative trajectories. 
Task Objective:  Detect conflicts on alternative trajectories.

Background:  The previous Tasks discussed the automatic detection of conflicts based on the currently-cleared trajectories of the traffic.  Before changing a flight’s trajectory, the controller must ensure not only that the revised trajectory is free of conflicts, but that the transition to that trajectory is also conflict free.  The system therefore provides a ‘trial plan’ conflict probe for testing alternative trajectories[1_438].  These trajectories generally arise from a pilot request, or from a resolution the controller mentally generates in response to an automatically detected conflict.

· On-request trial planning is provided at selected sectors.  Simple inputs and succinct system outputs make trial planning feasible at a single-controller sector under high traffic volume and complexity. 

· Automatic trial planning is performed at selected sectors based on user-supplied altitude profile information, per Task 1.4.4, below. 

· On-request and automatic trial plan probes check alternative trajectories for conflicts with aircraft, terrain, weather, and SUAs, both on the revised trajectory and on the transition to it.  For example, an aircraft at FL330 that is requesting FL370 is checked for conflicts with all aircraft, SUAs, and weather at FL350 and FL370.

· On-request and automatic trial plan probes automatically alert the controller to situations in which 1) separation is predicted not to exist, 2) only minimal separation will exist, and 3) separation will not exist, but self-separation is in effect.  Upon controller request, the system also provides a graphical depiction of detected conflicts to indicate the locations and times at which separation is lost and restored 

· After executing a trial-planned action that is considered problem-free by the system, the controller is generally able to perform less complex mental trajectory analysis of the resulting traffic interactions. 

Responsibility:  Tactical Controller(s):  Identification of flights in potential conflict on alternative trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
(d)
Assess conflict resolution options. 
Task Objective:  Determine the impact of conflict resolution options.

Background: The system provides resolution options for aircraft, terrain, weather, and SUA conflicts that are detected through automatic or trial plan probing.   These resolutions may utilize reroutes, procedural restrictions, or surveillance control techniques.  Resolutions requiring a climb are validated based on temperature/pressure aloft, aircraft weight, and the users’ operating characteristics and altitude-profile requests.  The system-generated resolutions are displayed as input selection options on the FIP and/or data block of the applicable flight. 

Responsibility:  Tactical Controller(s):  Determination of the most operationally effective resolution option. 
Information:  Primary:  Conflict resolution options.
1.4.2
Identify the tasks required to meet procedural requirements.

Task Objective — Determine the tasks and timing required to implement procedurally required actions.

Background — Each flight’s route, type, equipage, and destination define many procedurally-required tasks, based on LOAs and facility procedures.  These actions include speed and altitude restrictions, handoffs, communications transfers, etc.  Since high traffic volume and complexity increases the difficulty of tracking the status of these tasks, the system provides prompts that draw attention to tasks that are both predictably required and objectively time-constrained.  The following examples illustrate the types of situations for which task prompts are available:

· A flight that is not handed off is approaching a point from which boundary penetration cannot be avoided.
· A handed-off flight is approaching the boundary, and the communications transfer has not been completed.
· A datalink clearance has remained unacknowledged for a pre-determined period of time. 
· A flight has reached a point at which a procedurally required control action must be implemented in order to meet applicable restrictions (e.g., the top of an LOA-required descent).
Responsibility — Tactical Controller(s): Identification of procedurally required clearances and coordination.

Sector Information — Primary:  Call sign, route/destination, type, equipage, and task prompts.
1.4.3
Identify the tasks required to implement TM Initiatives.  
Task Objective — Determine the control actions and timing required to meet TM Initiative requirements.

Background —To resolve demand/capacity imbalances on NAS resources (i.e., airports, runways, sectors, routes, and fixes), traffic managers conduct a strategic planning process  (Reference Section B, Task 2.0) to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a NAS reconfiguration, and/or the implementation of demand modulation.    NAS reconfigurations are used to increase the capacity of the impacted resources, while demand modulation is used to restrain excess demand on those resources.  

· NAS Reconfiguration.  For a TM Initiative that involves a NAS reconfiguration, the configuration elements that can be manipulated include the airport configuration, aircraft routings, and airspace configurations.  Controllers primarily receive reconfiguration requirements verbally from the ATC supervisor.  However, the traffic manager or ATC supervisor may force configuration information on controllers’ displays if required.

· Demand Modulation.  When a NAS configuration is either not feasible, or does not completely eliminate the demand/capacity imbalance, the most generally used demand modulation techniques involve time-based and/or trajectory-based solutions to restrain excess demand. Time-based solutions place aircraft at specified resources at specified times.  This may be achieved through time-based metering, miles-in-trail restrictions, speed restrictions, and/or ground delays.  Trajectory-based solutions direct flights away from an impacted resource through the use of reroutes, altitude changes, runway reassignments, etc. 

· For time-based solutions, TM DSSs develop a Demand Modulation Schedule (DMS) that assesses the times at which individual flights must depart from or arrive at specified resources.  To modulate excess demand in accordance with the capacity of each relevant resource, DMS processing proposes traffic routing and sequence, inter-aircraft spacing, and runway assignments.  The DMS for a given resource (e.g., an airport, a metering fix, etc.) provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity at affected resources by specifying the times at which flights must push back, depart an airport, cross a departure fix, enter a sector (or a non-U.S. FIR), cross an arrival metering fix, or arrive at a runway.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.  The system continuously maintains a DMS at relevant resources.  If demand modulation is required, both a DMT and an FFT are presented on the schedule for each flight.  If a flight’s FFT is repeated on the schedule as a DMT, the flight is required to meet that time at the resource.  If only an FFT is presented for a flight, then there is no mandatory requirement for the flight at the resource. 

· Since time-based solutions are not applicable to all situations, the TM Initiative may require the implementation of alternative trajectories for specified flights that remove them from traffic population using the impacted resource. 

· TM Initiatives may also resolve imbalances using a combination of DMS-based and trajectory-based demand modulation.

·  TM Initiative Implementation.

· To implement a time-based solution, the traffic manager ‘activates’ the DMS, and appropriate control-action advisories are automatically output at the relevant sectors and/or SCON control positions.

· Upon the traffic manager’s activation of a trajectory-based solution, the system distributes the necessary route, altitude, and runway information to the appropriate control positions as preplanned TM directives, which are implemented by the controller(s) as soon as feasible.

· Upon the traffic manager’s activation of a combined time- and trajectory-based solution, the necessary trajectory information is distributed to the sectors as preplanned TM directives (which are implemented by the controller(s) as soon as feasible), and appropriate DMS-based control-action advisories are output on the flights’ data blocks and FIPs at the relevant control positions.

· Sector Information. 

· Relevant time-based and trajectory-based information are output on the sector’s displays.  DMTs, MIT restrictions, or explicit control action advisories (speeds, altitudes, headings/routings, and runway assignments required for each flight to achieve its TM Initiative requirement).  These types of control information are presented on the data blocks and/or FIPs of the appropriate flights.  System-generated task prompts are provided for control actions that are objectively time-constrained.
· The controller may also view the DMS for a relevant resource in various flight-specific forms, such as lists and timelines, for example.  Lists may be comprised of FIPs for each aircraft using the resource of interest, organized per sector definition.  Timelines at specified resources represent another graphical means of presenting chronological DMS information.  These types of outputs may present information such as the aircraft callsign, its DMT and FFT at the applicable resource, or other site-adapted information. 

Responsibility — Tactical Controller(s):  Identification of tasking required by TM Initiatives.  TM:  TM Initiative definition.
Information — Primary:  NAS configuration information, Demand Modulation Schedule DMTs and FFTs, TM directives for revised flight trajectories, control-action advisories (speeds, altitudes, headings/routings, runway assignments etc.), and control action task prompts.  
1.4.4
Identify the tasks required to accommodate Free Flight. 

Task Objective —Identify control actions that accommodate user-preferred trajectories with minimal restrictions.

Background — The objective of Free Flight is to allow greater access to user-preferred trajectories, while imposing as few restrictions as possible. Fully unrestricted Free Flight allows users to depart on schedule, and then to operate on optimal altitude profiles and routes.  However, departure times are affected by taxi-way and runway availability, and by the staging of multiple flights from multiple airports over the applicable departure waypoints.  Optimal routes extend as close as feasible to the departure and arrival airports, while the routes themselves are generally defined by winds aloft.  Optimal altitude profiles are characterized by uninterrupted climb to cruising altitude, an optimum top-of-descent, and uninterrupted descent to the runway.  
·  On-time departures are facilitated by surface management tools that improve the movement of flights from ramps to runways.  These tools also manipulate actual departure times for optimum airborne traffic flow over the departure waypoints, with minimum overall departure delay. The system integrates arrival and departure activities at all airports within a terminal complex.  Predicted departure times and flight-specific delay information are distributed to all relevant sectors.

· Early entry of flights to their preferred routes is facilitated by improved staging over the departure waypoints.  This extension of user-preferred routes closer in to the departure airport requires increased ECON airspace. Initial route requests are filed by the UOC, and appropriate route structuring is coordinated with national and facility traffic managers as required. Departure staging is performed by the SCON departure planning process. 
·  Climbs to altitude are calculated based on aircraft performance, current weight, atmospheric conditions (wind, pressure, and temperature aloft), and user-supplied step-climb data.  Using these variables, NAS calculates flight-specific climb profiles for use in conflict probing, and for determining dynamic boundary/shelf locations that minimize coordination for overall traffic flows.  Under the current system, only the final requested altitude is available from flight plan data.  In 2005, unrestricted climb to the flight’s ‘initial requested altitude’ is accommodated to the extent possible under prevailing environmental and traffic constraints. If automatic conflict detection determines that this uninterrupted climb is not feasible, the system provides a de-conflicted ‘next available altitude’ advisory. Trial planning then continues automatically, providing the controller with ‘next available altitude’ advisories as the flight progresses, until the ‘initial requested altitude’ is achieved.

· The latest possible egress from Free Flight routes is facilitated by improved arrival sequencing and spacing tools, thus extending preferred routes closer in to the destination airport.  Speed control and vectoring for spacing are minimized prior to egress from the preferred route.  

· Upon a flight’s egress from Free Flight routings, controllers continue to accommodate an optimal descent profile to the runway. Optimum tops-of-descent are calculated by NAS based on aircraft performance and weight, optimum speed in descent, length of route to the runway (based on traffic considerations), and winds aloft.  These calculations are used for automatic conflict probes and (at sectors equipped with the capability) on-request trial planning.  These tools increase the opportunities to eliminate speed and altitude restrictions on a per flight basis. At the appropriate time, the descent is automatically trial-planned and then distributed to the relevant sector as a descent advisory.  While uninterrupted descent to the runway remains the goal, interim descent altitudes based on the trial plan are distributed to the controller as required.  Trial planning then continues automatically, providing the controller with ‘next available altitude’ data as the flight progresses. 
Responsibility — Tactical Controller(s): Accommodation of user-preferred trajectories.
Sector Information — All:  Call sign, user-preferred altitude profile and route.  Departures:  Initial assigned altitude and crossing restrictions, initial requested altitude, initial assigned heading, departure waypoint, user-preferred route entry point. Arrivals:  Destination, preferred-route egress point, top-of-descent point and/or time, TM DSS control advisories, initial trial-planned descent altitude (either interim or final), subsequent interim/final descent altitudes. Overflights:  Call sign, user-preferred route and altitude, and trajectory revisions per automatic conflict detection.
1.4.5
Identify appropriate flights for implementing problem resolutions. 

Task Objective — Balance overall delay.

Background —The system provides ‘cumulative delay’ information that quantifies the total delay an aircraft absorbs throughout it flight.  TM DSSs use this information as one variable in the determination of traffic flow sequences. Cumulative delay data is also available for output on the FIP, which enables (but does not require) controllers to allocate discretionary tasktime to coordinate expedited trajectories for flights that have absorbed delay, rather than for flights that have not been delayed[7_474].  In addition, controllers may use cumulative delay as a ‘tie-breaker’ to determine traffic sequences.
Responsibility — Tactical Controller(s):  Equitable allocation of airborne delay.

Sector Information — Primary:  Cumulative delay.
1.4.6
Identify appropriate situations for the use of self-separation.

Task Objective — Identify situations in which self separation will increase controller and airspace efficiency.

Background — CDTI extends the benefits of visual separation to all-weather ECON operations.  This use of pilot-separation improves airspace efficiency by allowing more timely and precise aircraft maneuvering and speed control, and, when used, it eliminates repetitive controller tasks such as speed matching.  CDTI-based self-separation is driven by aircraft equipage, and is implemented by as yet undefined procedures and separation minima.  In general, however, that procedural environment requires the imposition of lateral and vertical deviation limits by the controller, airspace-sensitive conformance checking by the system, and pilot intent information from the flight deck.  The use of self-separation requires the concurrence of both controller and pilot, but may be requested by either party.  Pilots are cleared for self-separation between their flight and a single opposing flight identified by the controller.  The following examples illustrate the types of situations in which self-separation might be used:

· Departures, arrivals, and overflights may perform stationkeeping within their respective traffic flows. 

· Overflights and departures may maneuver laterally to overtake a leading flight within their respective traffic flows while maintaining or climbing through that flight’s altitude.  

· Overflights and departures may separate themselves from a flight in an interacting traffic flow.

Responsibility — Flight crew and controller responsibilities will be defined based on the procedural environment.
Sector Information — Primary:  Call sign, aircraft equipage, self-separation status and deviation limits, event prompts for aircraft conformance and airspace violation.  Secondary:  Identities of associated self-separating flights. 
INTENTIONALLY LEFT BLANK

2.0  ADCON SECTOR ENTRY

The tasks discussed above describe the controller’s assessment of the overall traffic situation.  The balance of this module describes the controller tasking required to receive a single flight and to work it through the sector.  The sector entry phase begins with receipt of a FIP, and ends when the flight enters the sector.  During this time, controllers incorporate the data into their mental picture of the traffic situation, and manage the entry of the flight into the sector.  As discussed below, this process requires the controller to assess the impact of the approaching flight, respond to the handoff from an another sector, and establish communications with the flight.

2.1  
ASSESS THE IMPACT OF THE APPROACHING FLIGHT 

The following tasks describe the controllers’ assimilation of information on the approaching flight into their mental picture of the traffic situation.  Each flight’s FIP is posted at a pre-determined time prior to the flight’s airspace entry, or when a realistic departure time is known.  Upon delivery, the data is reviewed to determine the tasks the flight will generate. DSSs identify problems involving the flight, and allow them to be resolved through early coordination with the upstream controller. 

2.1.1
Receive and review the FIP of the approaching flight. 

Overall Task Objective — Assess the flight’s newly-arrived FIP to determine general task requirements.

General Background —  The FIP is automatically displayed at a predetermined time prior to the arrival of the flight at the sector. To determine the tasks the flight will generate, controllers use basic flight object data that implicitly indicates such tasking as procedurally required descents for arrivals. In addition, explicit system-generated cues indicate conflicts, and tasks such as the issuance of arrival routes, or execution of TM Initiatives.

 (a) 
A departure from a primary or satellite airport.

Background — The FIP is posted as soon as an accurate departure-time prediction is computed. 

Responsibility — Tactical Controller(s).
Sector Information — Primary:  Call sign, departure point, predicted departure time, in-sector conflict warning.  Secondary:  Aircraft type and equipage, departure runway, initial heading, initial assigned altitude, initial requested altitude, departure delay, departure waypoint and route, DSS advisories, conflict and resolution data, self-separation indicator, and self-separation deviation limits.

(b) 
An airborne flight (inter- or intra-facility).

Background — Flight information on an airborne flight is posted at an adapted time prior to sector entry. 

Responsibility — Tactical Controller(s).
Sector Information — Primary:  Call sign, predicted sector-entry time, in-sector conflict warning.  Secondary:  Aircraft type and equipage, present position, route and destination, current and assigned heading, altitude, and speed (IAS and Mach), groundspeed, DSS advisories, flight condition indicator (emergency, hijack, communications failure, etc.), conflict and resolution data, pilot self-separation indicator, self-separation deviation limits, self-separation pilot-intent, coordination information (sector possessing the track, communicating sector, level of control requested/received, preplanned actions by the controlling sector, identities of sectors observing the flight, etc.).

2.1.2
Perform coordination to expedite traffic or resolve conflicts.

 (a) 
Coordinate with the surface controller.

Task Objective — Maximize operational efficiency through trial planning and silent coordination.

Background (Sector)— A great deal of ADCON/SCON coordination concerns the development of restrictions to separate departures from airborne flights.  Under the current system, procedural departure restrictions are often left in place simply because of a lack of timely information.  In addition, since actual departure times are not accurately known in advance, restrictions are often left in place as ‘paper stops’ to positively separate the departing flight from other traffic. In 2005, automatic departure planning and conflict analysis produces accurate predictions of departure times, and the imposition of flight-specific (as opposed to procedural) departure restrictions.  This automated process, along with the trial planning capability, enables the ADCON departure controller to manipulate the traffic situation for maximum airborne and departure efficiency, as follows:  

· When sector workload allows it, the controller may trial plan an alternative trajectory for an airborne flight in order to determine the effect on a departure that interacts with it.  

· If a revised trajectory that benefits the airborne flight will also result in the relaxation of restrictions on the departure, the controller may implement the appropriate control actions for the airborne flight.  

· When the revised trajectory is issued to the airborne flight, the system automatically updates the departure plan, and presents the appropriately revised departure restrictions to the SCON controller. 

Responsibility — Tactical Controller(s):  Optimize the airborne trajectories and departure restrictions.

Sector Information — Primary:  Airborne trajectories, departure time, and departure restrictions.

 (b) 
Coordinate with other sectors (ADCON or ECON).

Background — Silent coordination may be used to 1) resolve conflicts well before the flight enters the sector, and 

2) to arrange for expedited trajectories by an upstream sector. 

· Conflict Resolution.  The system reports conflicts and resolutions to the sector where the conflicts will occur.  If action prior to airspace entry is desirable, coordination is initiated to have it implemented by an upstream sector.  To execute this coordination silently, the initiating controller forces the appropriate control instruction on the upstream controller’s display to indicate the conditions the flight must meet prior to sector-entry.  

· Expedited Trajectory.  The controller may silently coordinate with an upstream sector to deliver an expedited routing or a more desirable altitude profile to a flight.  To do so, the controller may either 1) force the output of the appropriate control instruction on the upstream controller’s display to indicate the conditions the flight must meet prior to sector-entry, or 2) using the preplanning function, force the appropriate control instruction on the upstream sector displays in the form of a request which the upstream controller may either accept or reject.

Responsibility — Tactical Controller(s):  Near-term and long-range inter-sector coordination.  

Sector Information — Automatically displayed:  Call sign, conflict warning, control instruction issued to upstream sector.  On-request:  Conflict description, and resolution options.

2.2  
RECEIVE THE APPROACHING FLIGHT

ADCON sectors receive handoffs on flights from other sectors, and they locate and initiate ATC services on departures and pop-ups. The current tasking to radar identify departures and pop-ups is eliminated by improved surveillance equipment and processing in 2005. Communications with flights received from another sector are generally established after handoff, and prior to sector entry.  Communications with departures are established shortly after takeoff. Communications with datalink-equipped flights are transferred to the receiving sector as a result of a manual computer input by the transferring controller. 
2.2.1
Initiate ATC services for departures and pop-ups. 

Task Objective — Locate a departure or pop-up, and respond to the flight’s requests/requirements.

Background —Advanced aircraft surveillance equipment and ground-based surveillance processes utilize permanent, discrete signaling by individual aircraft.  This allows each appropriately equipped aircraft on the ramp or in covered airspace to be automatically identified and continuously tracked by the system.  As a result, current controller tasking involved in radar-identifying departures and pop-ups is fully automated.  At the first sector to work the flight, the controller locates the flight via surveillance data and initiates services, as follows.

· Targets and full data blocks on IFR departures are first displayed to the departure controller when the aircraft exceeds a pre-defined altitude AGL.  

· Situation data on non-flight-followed VFR flights are available per controller-selectable altitude filters.  Associated with the target are 1) a limited data block that displays a flight status indicator and altitude readout, and 2) a sector-defined full data block and FIP that may be displayed on request. 

· Full data blocks and FIPs on non-flight-followed VFR flights that wish to receive ATC services are automatically displayed based on the pilot-selected setting of the airborne equipment.  (Prior to the pilot’s selection of this setting, the flight is available for display as a target and limited data block, as discussed above.)  These flights may either request VFR flight following or an IFR flight plan.  In either case, a flight profile (if one is filed) is associated with the track. 

Responsibility — Automation:  Surveillance identification, and altitude verification.  Tactical Controller(s):  Selection of altitude filters, awareness of aircraft locations, and initiation of ATC services.
Information
· IFR departures & flight-followed VFRs — Primary:  Target, full data block, and FIP.  Secondary:  Track projections.

· Non-flight-followed VFRs — Primary:  Target, VFR indicator, and current altitude.  Secondary:  Full data block, track projections, and FIP.

2.2.2
Receive a flight from another sector.

(a) 
Select Automatic Handoff Acceptance ‘Enabled/Disabled.’
Task Objective — Maintain awareness of arriving traffic.

Background —Controllers can enable a function that automatically accepts handoffs on flights that are projected to be conflict-free across the sector[4_326].  This function can be enabled/disabled at will.   If this function is disabled, handoffs are processed according to subtasks (b) through (d) below.  

· When enabled, the function accepts the handoff for each conflict-free flight at its penetration avoidance point.  Handoffs on flights for which a conflict is predicted must be accepted manually. 

· The data objects for flights with a projected in-sector conflict are emphasized to indicate the need for manual handoff acceptance per subtasks (b) through (d).  

· Prior to automatic handoff acceptance, the receiving controller can manually intervene, on a per flight basis, to reject the handoff or to initiate a request for control per subtasks (b) through (d).

Responsibility — Automation:  Acceptance of conflict-free flights, and notification to the controller of flights involved in a potential in-sector conflict.  Tactical Controller(s):  Accountability for automatically accepted handoffs, and manual acceptance of flights involved in a potential in-sector conflict.
Information — Primary:  Auto-Accept “Enabled/Disabled” status, target, data block, notification of requirement for manual acceptance.

(b) 
Observe handoff notification.

Task Objective — Visually assess the immediate impact of the flight’s entry into the sector.

Background — The NAS determines which sectors will receive a handoff on the flight, and which sectors will receive a pointout.  Handoffs are generally system-initiated at a pre-established time or distance from the sector boundary.  Prior to handoff initiation, the flight can be observed via surveillance target and limited data block.  Upon handoff initiation, a full data block is displayed and an expanded FIP is output per sector-defined requirements.

Responsibility — Tactical Controller(s):  Awareness of sector-entry requests.
Information — Primary:  Target, full data block, handoff indication, and FIP.  Secondary:  Track projections.

(c) 
Plan for timely handoff acceptance or alternative action.

Task Objective — Maintain airspace integrity with minimal coordination.

Background — As the flight approaches the protected airspace of the receiving sector in handoff status, trajectory modeling determines the point at which airspace penetration is unavoidable.  An indicator is provided at the initiating and receiving sectors that prompts the controllers to take the appropriate action when a flight approaches this point without the handoff being completed.

Responsibility –Tactical Controller(s):  Task queue management. 

Information — Primary:  ‘Uncompleted-handoff’ task prompt.

(d) 
Request control, if required, and accept or reject handoff.

Task Objectives — 1) Gain the authority to implement control actions prior to the flight’s entry into the sector, if required.  2) Indicate approval/disapproval for the flight’s entry into the sector.

Background 

· Handoff Acceptance:  Situations often require the receiving sector to control a flight in the transferring sector.  An automated method to negotiate control during the handoff transaction is provided, as follows.

· The transferring sector may preemptively release various levels of control (e.g., complete control, control for turns, etc.) as part of a manually initiated handoff. 

· The receiving sector may request various levels of control as part of the handoff acceptance.  

· A request by the receiving sector, or a preemptive release by the transferring sector, can either be accepted or counter-offered by the other sector as part of the continuing handoff transaction.  At any point in this dialogue, an acceptance input by the responding sector completes the handoff.

· Handoff status and the level of control released to the receiving sector are output on the displays of all sectors involved in the handling of the flight. 

· Handoff Rejection.  The receiving sector may reject the handoff if agreement is not reached in the control negotiation discussed above, or for unrelated reasons.  In either case, a handoff rejection suppresses the flight’s data at the receiving sector, and sends a notification of handoff rejection to the transferring sector.

Responsibility — Tactical Controller(s):  Inter-sector coordination.

Information — Primary:  Indication of handoff status, level of control preemptively released by the transferring sector, level of control requested by receiving sector, indication of handoff acceptance and level of control ultimately released, and notification to the transferring sector of handoff rejection.
 (e) 
Receive initial datalink contact.

Task Objectives — Verify datalink messaging authority (connectivity) with the flight, and verify the flight is tuned to the voice frequency.

Background — At some time after completion of the handoff, the transferring controller enters a NAS/datalink message which 1) instructs the flight to change voice-frequencies and 2) transfers datalink authority to the receiving sector.  The uplinked message directs the flight to either contact or monitor the receiving sector, and specifies the voice frequency.  Upon message receipt, the flight crew resets the radio and makes the initial call if so directed. The flight’s frequency selection is automatically downlinked to the NAS.  If it is incorrect, the datalink instruction is automatically sent again.   When the flight’s setting is correct, the sector corresponding to that setting is identified as the communicating sector.  The identity of the sector in contact with the flight is distributed to all sectors. 
Responsibility — Tactical Controller(s):  Maintain awareness of all datalink activity..  
Information — Primary:  Communicating sector ID, radio ‘monitor’ status (receiving sector only). 

(f) 
Receive initial voice call.

Task Objectives — Verify the flight is on frequency.

Background 

· FIP and/or data block information indicates that the flight has been issued the sector’s voice frequency, and that datalink messaging authority has been transferred. 

· Datalink-equipped flights that were directed to monitor (rather than contact) the sector’s frequency await voice or datalink contact by the local controller.  Datalink-equipped flights that were directed to contact the sector will report on frequency and receive verbal acknowledgment from the controller. 
· Non-datalink-equipped flights report on frequency, and receive verbal acknowledgment from the controller. 
· Current and assigned altitudes are not reported by datalink- or non-datalink-equipped aircraft on the initial call.  
Responsibility — One Tactical Controller at a multi-controller sector is responsible for all voice activity.  
Sector Information — Verbal information:  Call sign, and ‘on-frequency’ report.

3.0  ADCON SECTOR TRANSIT 

The transit phase of a flight begins when the sector is communicating with the flight and has authority to control it.  This phase ends when the flight exits the sector’s airspace.  During the intervening period, the controller performs the tasks required to implement control decisions, transfer control of the flight to the downstream sector or SCON controller, transfer communications, and monitor the flight until it is clear of the sector’s other traffic.  
3.1  
IMPLEMENT CONTROL DECISIONS

As discussed in Task 1.4, controllers make flight-specific decisions within the context of the overall traffic situation.  These decisions are intended to detect and resolve conflicts, accomplish procedural requirements, execute TM initiatives, and accommodate user-preferences while balancing overall delay.  The flight-specific tasks generated by these decisions primarily involve inter-sector coordination, the issuance of clearances, and the issuance of advisories and information updates, as discussed below.  

3.1.1
Perform inter-sector coordination.

Task Objective — Receive/forward control information and pilot requests, coordinate to gain approval for a flight’s current trajectory, and coordinate to gain approval for changing a flight’s trajectory.

Background — Most coordination is performed silently, and the results are available for display at all sectors involved in handling the flight.  Silent coordination can be executed by any member of the sector team.  Verbal coordination is only used to forward atypical information or in instances when silent coordination is not practical.  

· Pilot requests and basic control information are forwarded via data blocks and FIPs.  To ensure that the formats and filters in use at the receiving sector do not suppress information a controller wishes to forward, specific control information can be forced on the receiving sector’s displays. 

· Under the current system, controllers manually initiate pointouts to gain approval for a flight to enter the affected sector along its current trajectory, or to coordinate a change in the flight’s trajectory that will affect the other sector. In 2005, pointouts are conducted as follows:

· Pointouts to gain approval for the flight’s current trajectory are automatically initiated.  

· If a trajectory change does not require pre-approval, the controller enters the revised trajectory, and the system automatically initiates any required pointouts.

· Pointouts to coordinate a change in a flight’s trajectory continue to be manually initiated.  The controller first utilizes the preplanning capability to display the desired control actions on the flight’s data block and FIP, and then initiates the pointout.  

· Automatic and manually initiated pointouts force the flight’s data block and FIP on the displays of the appropriate sector(s).  The forced information includes the preplanned actions of the initiating controller.

· The receiving controller uses the pointout response capability to approve or disapprove the pointout.  This allows conditional approval for airspace entry (e.g., at or above a specified altitude, east of a specified fix, etc.).  It also provides an ‘Accept Handoff’ option the receiving sector may use to indicate it approves the flight’s trajectory, but that it will work the flight rather than take a pointout.  The ‘Accept Handoff’ option provides the capability for control negotiations as discussed earlier.

· Coordination on a flight that is not within the affected sector’s geographical area of interest is performed using a manually initiated FIP pointout in which only the information posting of the flight is forced on the display of the receiving sector.  The coordination process is the same as the full pointout, including the preplanning function and all of the response capabilities.  However, instead of the ‘Accept Handoff’ option, a ‘Will Accept Handoff’ option is provided for the receiving sector to indicate that it will work the flight at the appropriate time.

· Other forms of inter-sector coordination discussed earlier include conflict resolutions prior to airspace entry (reference Task 2.1.2), and control negotiations conducted on handoff (reference Task 2.2.2(d)).  

Responsibility — Tactical Controller(s):  Inter-sector coordination.  

Information — Primary:  Forced information, pointed out datablocks and FIPs (including preplanning), pointout response (approved, approval conditions, disapproved, ‘Accept Handoff,’ or ‘Will Accept Handoff’).

3.1.2
Issue clearances.

Task Objective — Manipulate flight trajectories (heading/route, altitude, speed, etc.).
Background — Most clearances are intended to implement changes in the flight’s trajectory. Upon acknowledgment by the flight, each clearance becomes the flight’s current trajectory information that is automatically distributed to all sectors observing the flight.  Both voice and datalink are used with equal utility to issue clearances.
  One of the sector’s Tactical Controllers is responsible for the issuance of clearances via voice.  Both controllers may issue clearances via datalink.  Together, the sector’s radio and datalink messaging allows an increase in the number of clearances that can be implemented per unit time. 

· Most clearances require the input of a NAS message to reflect the action in automation.  Many of these inputs can be entered using automatically provided input selection options on the flight’s data block and/or FIP.  These input options are based on information provided by the DMS and other DSSs.

· For clearances issued via voice, the controller enters the NAS message during clearance issuance and read back.  Entry of the NAS message immediately updates the current trajectory information on the flight. 

· For clearances issued via datalink, the input of the NAS message triggers the automatic composition of the appropriate datalink message, based on the flight ID, message type, and input value of the NAS message.  

· The composed datalink message is displayed for review, edited if necessary, and then transmitted. 

· Upon transmission, the new control information is indicated on the flight’s data objects as an unacknowledged datalink clearance.  While awaiting acknowledgment of the clearance, controllers are free to perform other tasks.  

· When acknowledgment is received, the information is displayed as the current trajectory information for the flight, and the clearance task cycle is complete.  

· If no acknowledgment is received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is presented to the controller, who then takes the appropriate action to assure aircraft compliance. 

Responsibility — One Tactical Controller:  Radio clearances.  Either Tactical Controller:  Datalink clearances.
Information — Inputs:  Datalink activation, flight ID, NAS message type, input data, datalink message editing, datalink ‘transmit’ action.  Outputs:  Current trajectory, composed datalink message (for review and editing), unacknowledged trajectory with ‘unacknowledged clearance’ indicator, ‘unacknowledged clearance’ task prompt.
3.1.3
Provide IFR and VFR advisories and on-request information updates.

Task Objective — Provide information that promotes air safety and/or user planning (e.g., traffic advisories, PIREPs, NOTAMs, NAS infrastructure outage reports, etc.).

Background —Traffic, weather, SUA, terrain, and infrastructure advisories are provided to all IFR flights. In addition, these advisories are provided to VFR flights on an as-able basis, at the discretion of the controller. 

· Under the current system, traffic advisories are verbiage-intensive, and the same advisory is often quoted numerous times to a flight until the traffic is sighted.  In the transitional environment of 2005, the traffic’s equipage mixture necessitates a variety of techniques for issuing traffic advisories.  

·  An abbreviated single advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for CDTI detection and full-data CDTI display. 

· A single traditional advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for limited-data CDTI display. 

· Traditional and repeated advisories (until the traffic is sighted) are required for non-datalink or non-CDTI-equipped flights.

·  Flights with access to NAS-WIS/Datalink automatically receive information such as altimeter settings, ATIS, PIREPs, NOTAMs, AIRMETs, SIGMETs, NAS infrastructure outage reports, etc. 

· The system automatically provides a terrain alert according to either the assigned or reported altitude of the flight.  All alerts are output at the sector in the form of an event prompt.  Non-datalink-equipped flights receive the alert from the controller via radio.  Datalink-equipped flights receive the alert automatically. 

· Weather, SUA, and infrastructure information updates are provided upon request. If time does not permit the controller to fulfill a request, the flight may be cleared to contact the Flight Advisory Services in-flight advisor for the information update (reference Section C).

Responsibility — One Tactical Controller:  Radio advisories:  Either Tactical Controller:  Manually initiated datalink advisories.  NAS-WIS/Datalink:  Altimeter settings, terrain alerts, ATIS, PIREPs, NOTAMs, etc. 

Information — Primary:  Call sign, applicable traffic, altimeter settings, PIREPs, NOTAMs, AIRMETs, SIGMETs, SUA status, weather, NAS infrastructure status and schedule.
3.2  
TRANSITION THE FLIGHT FROM THE SECTOR

ADCON controllers transition flights out of their sector by transferring the flight to the SCON controller, terminating ATC services upon IFR cancellation by the pilot, or by handing off to another sector.  

3.2.1
Terminate ATC services on an airborne flight.

The tasks involved in terminating ATC services are not affected by automation, and will continue to be performed in accordance with current practices.  

3.2.2
Transfer the flight to the SCON controller.

Task Objective — Maintain airspace integrity by ensuring that handoff notification is made to the downstream sector well before the flight crosses the boundary.

Background — The timing parameter for handoff initiation provides the receiving controller with sufficient time to analyze the traffic situation, conduct appropriate planning, and perform any necessary coordination.  The transferring sector is responsible for initiating the handoff, or for ensuring that automatic initiation occurs. 
Responsibility — Tactical Controller(s). 
Information — Primary:  Map data, track position, handoff notification.
3.2.3
Transfer the flight to the next sector.

(a) 
Ensure timely handoff initiation.

Task Objective — Maintain airspace integrity by ensuring that handoff notification is made to the downstream sector well before the flight crosses the boundary.

Background — The timing parameter for handoff initiation provides the receiving controller with sufficient time to analyze the traffic situation, conduct appropriate planning, and perform any necessary coordination.  The transferring sector is responsible for initiating the handoff, or for ensuring that automatic initiation occurs.  
Responsibility — Tactical Controller(s). 
Information — Primary:  Map data, track position, handoff notification.
(b) 
Release control to downstream sector if requested.

Control negotiations on handoff are discussed in Task 2.2.2(d). 
(c) 
Ensure timely handoff acceptance or rejection.

Task Objective — Ensure the flight is approved to enter the next sector, or take appropriate alternative action.

Background — The system provides an ‘uncompleted handoff’ task prompt to indicate that a flight in handoff status is approaching its penetration avoidance point.  If the handoff or other coordination is not completed at that point, the transferring sector must retract the handoff and divert the flight away from the boundary.  The receiving sector may reject the handoff at any time.
Responsibility — Tactical Controller(s).  
Information — Primary:  Handoff acceptance indicator, handoff rejection indicator, ‘uncompleted handoff’ task prompt at both sectors. 
 (d) 
 Issue communications change to a datalink-equipped flight.

Communications are transferred when the traffic situation requires no further information exchange with the flight.  The transfer process is discussed in Task 2.2.2(e).
(e) 
 Suppress the flight’s FIP and indicate non-communicating status on the situation display.

Task Objective — 1) Minimize screen clutter by suppressing the flight’s FIP.  2) Indicate on the situation display that problem resolutions requiring communications with the flight are no longer feasible. 

Background — Upon the transfer of communications, the FIP is automatically suppressed.  The data block remains displayed until after the flight exits the airspace.  The identity of the communicating sector is shown in the data block.  Other indicators of non-communicating status are also available, such as a dimmed data block.
Responsibility — Automation:  Suppression of the FIP, and sector-defined indicators in the data block.
Information — Primary:  Non-communicating status
(f) 
Suppress the flight’s data block. 

Task Objective — Minimize screen clutter by suppressing the data block when the flight can no longer affect other traffic in the sector, regardless of any aircraft non-conformance.

Background — Sectors can be defined in automation either to suppress data blocks automatically at a predetermined distance outside the sector’s airspace, or for manual suppression by the controller when the flight is outside of the sector’s airspace and clear of all other sector traffic.  
Responsibility — Tactical Controller(s) or Automation.
Information — Primary:  Map data, track data, distance from the boundary.

INTENTIONALLY LEFT BLANK
Part 3 — EN ROUTE CONTROL (ECON) TASK MODULE

This Part describes En Route Control (ECON) tasking in 2005.  At a sector dedicated to ECON tasks, the sector team consists of up to three controllers; the Tactical Controller, Associate Tactical Controller, and Area Coordinator.  The Tactical Controller and the Associate Tactical Controller are co-located.  The Area Coordinator is non-co-located, and may assist in the operation of more than one sector.  This module outlines a representative set of tasks under the level of automation envisioned in 2005, as follows:  ECON Situation Awareness describes the activities required to remain aware of environmental and traffic conditions, and to make and prioritize control decisions.  ECON Sector Entry describes flight-specific tasking from the time data is received on a flight until it enters the sector.  ECON Sector Transit outlines the general handling of a flight through the sector, including the implementation of control decisions and transferring the flight to the next sector.
1.0  ECON SITUATION AWARENESS  

Controllers form a mental picture of the traffic situation through knowledge of traffic status and dynamics, and awareness of environmental conditions.  The formation of this mental picture is an internal cognitive task that controllers perform by receiving information from automation systems, airspace users, and other service providers.  As a product of this ongoing situation monitoring, controllers make and prioritize control decisions within the context of the overall environmental and traffic situation. 
1.1  
MAINTAIN AWARENESS OF ENVIRONMENTAL CONDITIONS

ECON tasking is affected by airport/airspace configuration, airspace sectorization, wind and weather, and NAS infrastructure availability. Airport configuration is characterized by the runways in use.  The airspace configuration is defined by dynamic sector boundary/shelf locations.  Airspace sectorization refers to the combined/de-combined status of sectors.  Airspace availability is also affected by SUA status and plans.  Wind and weather largely determine the traffic complexity that will occur under given traffic loads.  The status of NAS infrastructure components affects the set of traffic solutions that are available to the controller, both in terms of feasible aircraft trajectories (routings, etc.), and in terms of the information that automation can provide to the controller.  These overall conditions provide the context within which controllers assess flight-specific information and make control decisions.  Awareness of these conditions is maintained through the performance of the following tasks:
1.1.1
Maintain awareness of overall airspace structure.  

Task Objective — Determine general traffic-handling constraints & requirements.

Background (Sector) — The overall airspace environment is comprised of the following elements:  

· Primary airport configuration — Generally defined by the runways in use for arrivals and departures.  

· Operational Plan — A descriptor of overall ECON and ADCON traffic flows.  The operational plan is generally driven by the primary airport configuration.

· Routings— A standardized route configuration in ADCON airspace organizes arrivals and departures in the  terminal area.  However, each arrival and departure routing is provided with selectable termini lying at increasing distances from the airport, and extending well into ECON airspace.  In operation, predetermined points are defined in real time by traffic management at which arrivals must join their terminal routing, and at which departures may exit their terminal routing.  While operating between the terminal route termini at their arrival and departure points, flights generally operate on their preferred trajectories.  However, when necessitated by traffic demand, temporarily defined ECON routes may be developed on an ad-hoc basis.  These routes are defined through collaboration between the supervisor, traffic manager, and UOC, based primarily on traffic demand and winds aloft.  The current route termini are depicted on ECON displays .

· Airspace configuration — The location of ADCON and ECON boundaries and shelves.  As directed by TM and the supervisor, sector boundaries are altered to accommodate prevailing routings, and to support operational objectives arising from the airport configuration and internal traffic-handling requirements.  These dynamic airspace configurations are limited to a finite number of major variations.  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining sector operability and trainability.  The current configuration is depicted on sector map displays.  Alternative configurations are also available for map display.

· Sectorization — The combined/de-combined status of ECON and ADCON sectors.  

· SUA status — Enhanced SUA planning and coordination capabilities increase airspace availability by allowing more frequent civilian operations within SUAs.  This planning and coordination is performed primarily by traffic management and military liaison. Relevant SUA status and schedule information is distributed to sectors via the NAS-WIS, and indicated on sector map displays.  

Background (Non-Sector) — Status and plans/schedules are provided to the Supervisor, TM, SOC, and UOC.  
Responsibility — Sector Team: Awareness of airspace structure.  Supervisor and/or TM:  Sectorization, airspace reconfiguration, SUA schedule, and operational plan.

Sector Information — Primary:  Operational plan, SUA status, and current routings, airspace configuration, and sectorization.  Secondary:  Current airport configuration, long-term schedules for airport configuration, airspace configuration, sectorization, routings, and SUAs.
1.1.2
Assess current and predicted wind and weather.

Task Objective — 1) Maintain awareness of airspace availability/constraints arising from local weather.  

2) Determine the effect of winds on routes, angles of climb/descent, groundspeeds, vectoring, and spacing.

Background (Sector) — Current weather information is distributed to all sectors, including winds aloft, altimeter settings, precipitation/icing, and turbulence.  Some of this information is transmitted in real time from aircraft.  

· In 2005, aircraft generally receive altimeter settings directly from automation.  However, low altitude controllers continue to monitor altimeter settings, primarily in order to determine the usability of FL180.  In addition, the system automatically provides an event prompt to alert the controller of a status change in FL180 usability.  
· Sector weather conditions such as icing may necessitate special handling of aircraft, while conditions such as turbulence can render all or part of a sector unusable. Either the TM or the supervisor periodically determines the degree to which the operability of each ECON sector is adversely impacted by weather.  This determination for each sector is entered in automation, and made available to traffic managers throughout the NAS by means such as a national airspace map display.  Controllers assist in determining weather impacts on sector operability.  
Background (Non-Sector) — Weather information is also available on the flight deck via NAS-WIS/Datalink.
Responsibility — Sector Team:  Assess weather, determine impact on sector operability, determine the operational effects of winds, determine FL180 usability. 

Sector Information — Primary:  Tailored weather information, altimeter settings, event prompt for FL180 usability.

1.1.3
Assimilate relevant NAS infrastructure information.

Task Objective — Monitor availability of airspace components and automation capabilities.

Background (Sector) —Infrastructure information is distributed via the NAS-WIS to describe the status of automation capabilities (such as conflict probe), and of NAS components (such as navaids) throughout a sector-defined area of interest.   Relevant off-nominal status is automatically displayed at the sector.  Status changes (planned and unplanned outages, returns to service, etc.) are automatically displayed.  An event prompt alerts the controller to any such status change in a relevant NAS component.  Event prompts for status changes arising from approved maintenance schedules are automatically displayed at a pre-determined time before the status change occurs.  All information is conveyed to the controller in terms of the operational capabilities that will be affected.
Background (Non-Sector) —Maintenance schedules are coordinated among IM, TM, Supervisor, and users.  Actual interruptions are reported to those entities, to the relevant sectors, and to users via NAS-WIS.   Loss of infrastructure redundancy is reported to the supervisor, even if no capabilities are currently affected. Responsibility — Sector Team:  Awareness of infrastructure effects on traffic operations.   
Sector Information — Primary:  Event prompt for all relevant status changes (both outages and returns to service), advance event prompt for planned status changes, estimated duration of off-nominal status.
1.1.4
Assimilate sector-relevant aeronautical information.

Task Objective — Maintain awareness of current NOTAMs, AIRMETs, etc., and assess their operational impact.

Background (Sector)

·  Aeronautical information frequently either synopsizes or augments the weather, infrastructure, and SUA information discussed above.   For example, NOTAMs often synopsize infrastructure status and schedule in a given area, while PIREPs augment weather reports by identifying the location of icing, turbulence, etc.  ECON controllers use primary sources to maintain awareness of environmental conditions in their area of interest.  They monitor relevant aeronautical information in order to 1) maintain awareness of relevant conditions over an extended geographical area, and 2) remain abreast of information that may need to be forwarded to pilots.  
· Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS. Automation distributes information to users and service providers based on predefined defaults and appropriate security/access. Domestic and international information is standardized for content and format. The system analyzes data from all sources to determine the relevance to specific flights, routes, sectors, etc.  Flight-specific applicability of an advisory is indicated on the data objects of the appropriate aircraft.  
Background (Non-Sector) — Aeronautical information is distributed to the flight deck via NAS-WIS/datalink. } 

Responsibility — Automation: Filtering and distribution of data to the sector, flight deck, and UOC.  Sector Team:  Assessment of operational impact.  Pilot/UOC:  Flight deck receipt of appropriate information.  
Sector Information — Primary: Relevant aeronautical information. 

1.2  
MAINTAIN AWARENESS OF PENDING TRAFFIC 

Pending traffic consists of airborne flights not yet within or near the sector, and near-term departures for which the system has predicted realistic departure times.  Controllers maintain awareness of pending traffic through the use of flight-specific and non-flight-specific information. Flight-specific information is delivered to the sector well before each flight arrives at the sector or departs from the airport.  In the aggregate, this information describes the overall characteristics (e.g., route mixture, type mixture, general flows, etc.) of the approaching traffic.  Non-flight-specific information is provided by TM DSSs that generate various types of traffic loading, scheduling, and delay information. 
1.2.1
 Monitor flight-specific information. 

Task Objective — Determine overall characteristics (e.g., route mix, type mix, etc.) of impending traffic.

Background — Advance delivery of flight-specific data allows the controller to assess the general nature of pending traffic.  Sector-defined information for each flight is available for display on a Flight Information Posting ((FIP), reference Task 1.3.1).  FIPs for airborne flights are available at a pre-determined time prior to sector-entry.  FIPs for departures are available at relevant ECON departure sectors immediately after a realistic departure time is known.
  While FIPs are capable of providing extensive information, only basic flight information is required for this pending-traffic awareness task. 
Responsibility — Associate Tactical Controller, Area Coordinator:  Awareness of impending traffic characteristics and coordination requirements.

Sector Information — Primary:  Call sign, predicted departure time or sector-entry time.  Secondary:  Basic flight information, such as route, type, and altitude.
1.2.2
Monitor non-flight-specific information. 

Task  Objective — Plan general traffic-handling requirements in accordance with predicted demand levels.  

Background (Sector) — Controllers receive several types of non-flight-specific information that allows them to assess traffic demand.  The system measures and predicts the traffic density at all sectors.  Dynamic measurements and near-term predictions of each sector’s traffic density are available at that sector.  Other examples of non-flight-specific outputs include DSS schedule information, and load graphs that indicate demand at selected fixes (e.g., meter fixes, etc.). 
Background: (Non-Sector) — Densities at all sectors are available to TM, supervisor, and area coordinator.
Responsibility — Sector Team:  Awareness of predicted demand levels, and the effects on traffic operations.

Sector Information — Primary:  The sector’s dynamic density prediction, traffic loading at relevant reference points, and schedule and delay information on relevant traffic flows.
1.3  
 MAINTAIN AWARENESS OF ACTIVE TRAFFIC 

The active traffic situation consists of flights currently within or near the sector.  Awareness of the immediate situation is maintained by monitoring the sector’s displays, receiving information from other service providers, and receiving information from the flight deck.  The primary traffic information is provided via the situation display, and a tabular or graphic FIP that is available for each flight.  All flight object data is available on these displays, including datalink and inter-sector coordination information. Some inter-sector coordination information, and most information from other service providers (e.g., TM, IM, etc.), is received via interphone.  Information is received from the flight deck via datalink or voice.  The following tasks describe the acquisition of information from these sources.
1.3.1
Monitor the sector’s primary traffic information. 

Task Objective — Assure airspace integrity, detect and resolve potential conflicts, determine task status, determine the timing of control actions, determine pilot-separation responsibilities and pilot intent, monitor aircraft conformance, receive silent coordination, determine the roles of other sectors in the handling of each flight, receive DSS information, activate NAS messages via system-generated input selection options.

Background —Current traffic is depicted on the situation display and on each flight’s FIP.  This information combines and expands upon the information traditionally provided by data blocks and flight progress strips, and integrates the data provided by various NAS components such as conflict probe, datalink, TM DSSs, etc. 

· The situation display provides a real time, geographically-based depiction of the traffic situation through map data, targets, track position indicators, and flight object information output in association with the applicable track (i.e., data blocks).  An overall display and selectable insets provide general and expanded views of the traffic situation.  

· FIPs present sector-defined flight object data, and system-generated input selection options.    They may be displayed in any of several forms, as illustrated by the following examples:

· FIPs can be output in tabular form in a dedicated window.  This window can be divided into sub-windows, or ‘bays.’  FIPs are time-sequenced into the appropriate bays in the same manner as present day strips.

· Upon controller request, a FIP can be output in association with the track on the situation display, to provide a ‘fully expanded data block’ capability.

· FIP information may be output graphically, using either a geographical or time base.  Geographically based FIP information may be output on the primary situation display or in a dedicated window.  Time-based graphical information is output in a dedicated window. 

Responsibility — Sector Team:  Awareness of the immediate traffic situation.

Sector Information — (Note:  Descriptions and operational applications of the following information types are provided under the relevant tasks throughout this task module.) 

· Situation display — Primary:  Airspace maps, track positions, call signs, flight status (IFR, non-flight-followed VFR, flight followed VFR), conflict warnings, task prompts, infrastructure and SUA event prompts, and SUA status.   Secondary:  Terrain maps, track projections (vector lines, halos, route readouts, etc.), conflict & conflict resolution descriptions, and weather.

· Situation display and/or FIP — Primary:  Call signs, the other controller’s preplanning on received pointouts, the other controller’s responses to pointouts made to those sectors, handoff indicator, forced information forwarded from another sector.  Secondary:  Flight-specific input selection options, sector-entry times, current and assigned headings, altitudes, and speeds (IAS and Mach), current groundspeed, altitude profile data (‘next requested altitude,’ etc.), flight condition indicators (emergency, hijack, etc.), datalink message content, unacknowledged datalink clearance indicator, conflict warnings, full conflict and resolution information, TM DSS advisories (headings, altitudes and speeds), aircraft non-conformance indicators, pilot self-separation indicators, infrastructure and SUA event prompts, task prompts (handoff, communications transfer, unacknowledged datalink clearances, objectively time-constrained control actions, etc.), coordination information (sector in possession of the track, sector in communications with the flight, the level of control requested/received by one sector while the flight is in another sector’s airspace, preplanned actions by the controlling sector, pointout responses by all sectors, the identities of all sectors observing the flight, etc.).

1.3.2
 Receive verbal information from other service providers.

Task Objective — Receive information that is not feasibly communicated via sector displays.

Background — Interphone communications with other service providers are reduced by the information distributed via the situation display and FIPs.  However, a limited amount of inter-sector coordination continues to be performed verbally by interphone, and a significant amount of coordination with other service providers, such as traffic managers, is conducted verbally.  
Responsibility — Associate Tactical Controller and Area Coordinator:  Most interphone communications, relay of relevant information to the Tactical Controller.

Sector Information — Verbal Information:  Inter-sector coordination data, TM information, supervisory initiatives.
1.3.3
Receive information from aircraft.

Overall Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances.  

General Background — This task concerns the controller’s maintenance of situation awareness through receipt of pilot-initiated communications.  Controller-initiated communications are discussed in Tasks 3.1.2 and 3.1.3. 

 (a)
Receive datalink messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background (Sector) — Arrival of a downlinked message is indicated at the sector by a visual alert.  Upon receipt of these messages, a manual controller input results in a confirmation being uplinked to the flight.  Downlinked message content is automatically output on the data block and/or FIP as follows.  

· Emergency messages are discriminated for prioritization by the controller.  

· Pilot requests for control actions are displayed as FIP input selection options.  

· Unacknowledged datalink clearance status is indicated on the data block and/or FIP.  Upon receipt of acknowledgment, the unacknowledged clearance indicator is automatically suppressed.  If an acknowledgment is not received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is automatically displayed.

Background: (Non-Sector) —Some downlinked advisories, such as NOTAMs, are routed to and acknowledged by the NAS-WIS rather than the sector, and then distributed by the NAS-WIS  per Task 1.1.4.

Responsibility — Sector Team:  Awareness of datalink messages, awareness of outstanding clearance acknowledgements.

Sector Information — Primary Outputs:  Alert of message arrival, message content, emergency discriminator, pilot-requested input selection option, suppression of unacknowledged clearance indicator upon receipt of acknowledgment, ‘unacknowledged clearance’ task prompt.  Manual-Inputs:  Confirmation of message receipt.
 (b)
Receive voice messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background — Today’s radio communication protocols are maintained, using enhanced ground-based and space-based communications systems. 

Responsibility — Tactical Controller:  Conduct all air-to-ground voice activity.
Sector Information — Primary:  Flight ID, request, advisory, emergency information, clearance acknowledgment.

1.4  
MAKE CONTROL DECISIONS & IDENTIFY REQUIRED TASKING

As the final stage of maintaining situation awareness, the ECON controller makes control decisions and determines the tasking required to implement them.  To assist in the controller’s decision making and task identification, the system provides 1) automatic and on-request conflict detection and resolution, 2) task prompts for time-constrained tasking, 3) TM information and control advisories, 4) user-preferred trajectory information, and 5) flight-specific delay data.  Based on these aids and information, the controller makes decisions and identifies tasks that will assure air safety, meet procedural requirements and TM Initiatives, and maximize conformance to user-preferred trajectories.  The following tasks describe this decision making and task identification process in the ECON environment.

 1.4.1
 Detect conflicts & assess alternative resolutions.

Overall Task Objective — Identify aircraft, SUA, terrain, and weather conflicts, and assess resolution options.

General Background —ECON controllers assure air safety by detecting potential conflicts with aircraft, SUAs, terrain, and weather.  Each flight is automatically checked for conflicts on its current trajectory.  Upon controller request, the system also performs ‘trial plan’ checking for conflicts on alternative trajectories.  Automatic and trial plan conflict detection is based on 1) aircraft equipage, 2) trajectory information, 3) aircraft performance as a function of weight, atmospheric conditions, and user operating characteristics, 4) user-preferences, 5) pilot-intent of self-separating flights, and 5) geographic information. Aircraft equipage is determined from the flight profile.   The current trajectory is defined by the flight’s clearance status.  Alternative trajectories generally arise from pilot requests, or from resolutions the controller mentally generates in response to a known conflict.  Current weight is acquired via NAS-WIS/Datalink.  Wind/temperature/pressure aloft is acquired via NWS/NAS-WIS, including reports from aircraft. User operating characteristics are determined through analysis of historical flight objects. User preferences and pilot-intent is input from the flight deck via NAS-WIS/datalink.  The following subtasks discuss automatic conflict detection of traffic on current trajectories, trial planning of alternative trajectories, and assessment of system-generated resolution options. 
(a)
Detect aircraft conflicts.

Task Objective:  Identify potential aircraft conflicts on currently-cleared trajectories.

Background: ECON operations are based on surveillance separation using various ground-based and space based positioning systems.  These systems allow the use of reduced separation criteria.  In addition, self-separation is allowable between CDTI-equipped flights, per Task 1.4.6.  When self-separation is established, a controller input terminates automatic conflict probing between the self-separating flights.  With self-separation in effect, the flight deck provides pilot-intent information via NAS-WIS/Datalink.

· Automatic aircraft-to-aircraft conflict detection is provided at all sectors to warn of conflicting traffic and to propose resolution options (see Task (d) below).  Controllers analyze the trajectories of the specified flights and select the most effective resolution option.  This reduces cognitive workload by allowing controllers to perform less complex analysis of the rest of the traffic population that is considered problem-free by the system. 

· The system automatically probes for conflicts across the length of each flight’s in-sector route.  These probes are based on the currently-cleared trajectories of all aircraft, and on the pilot-intent of self-separating flights. 

· The conflict probe alerts controllers to situations in which 1) separation will not exist, 2) only minimal separation will exist, and 3) separation will not exist, but self-separation is in effect.  Minimal-separation alerts enable the controller to plan for special handling in terms of monitoring and issuance of restrictions.  

· When the probe predicts a conflict between a flight and one or more other aircraft, it indicates the identities of the conflicting flight(s).  Upon controller request, the system indicates the locations and times at which the flight will lose separation with each aircraft.  If the conflicting flights’ trajectories will eventually diverge, the system also indicates the locations and times at which separation is restored. 

Responsibility:  Sector Team:  Identification of flights in potential conflict on current trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
 (b)
Detect SUA, terrain, and weather conflicts.

Task Objective:  Identify potential conflicts on currently-cleared trajectories.

Background: Since they involve trajectory modeling against large and stationary/slow-moving areas, terrain, weather and SUA conflict probes are used over a greater look-ahead time than is feasible for aircraft conflicts.  Controllers resolve SUA and terrain conflicts, and use weather conflict information to assist the pilot in avoiding severe weather.

· Terrain conflict probes are based on 1) both the flight’s planned and actual trajectories, and 2) both ground level and MVAs.  Terrain alerts discriminate between ground-level and MVA conflicts.

· Weather conflict probes check the trajectory of each flight against predictive information on the movement of hazardous weather areas containing conditions such as icing, turbulence, and volcanic ash.  In addition, these probes check the flight against information input by operational personnel to describe the effect of adverse weather on the operability of each sector (reference Task 1.1.2).

· Airspace probes are based on SUA schedules, flight-specific APREQs, flight trajectories, and the pilot-intent of self-separating flights.  Flight-specific coordination with the SUA’s controlling organization may be performed by the controller, supervisor, military liaison, or traffic manager.  Scheduling activities involving the SUA’s controlling organization are generally performed by the supervisor, military liaison, or TM, and the resulting SUA schedule is entered into automation. 

· When a terrain, weather, or SUA conflict is predicted, the system automatically provides an indication to the controller. The identity of the relevant SUA is automatically indicated on the flight’s data block and/or FIP. Upon controller request, the system displays SUA status and schedule information, and the location and time at which a terrain, weather, or SUA conflict will occur.

Responsibility — Automation:  Conflict detection.  Tactical Controller:  Awareness of in-sector terrain, weather, and SUA conflicts, and assessment of conflict locations & times.
Sector Information — Primary:  Geographical information, current & predictive weather information, SUA status & schedule, conflict detection, and identities of conflicting flights & SUAs.  Secondary:  Conflict locations & times.
(c)
Evaluate alternative trajectories. 
Task Objective:  Detect conflicts on alternative trajectories.

Background: The previous Tasks discussed the automatic detection of conflicts based on the currently-cleared trajectories of the traffic.  Before changing a flight’s trajectory, the controller must ensure not only that the revised trajectory is free of conflicts, but that the transition to that trajectory is also conflict free.  The system therefore provides a ‘trial plan’ conflict probe for testing alternative trajectories[
].  These trajectories generally arise from a pilot request, or from a resolution the controller mentally generates in response to an automatically detected conflict.  

· On-request trial planning is provided at selected sectors.  Simple inputs and succinct system outputs make trial planning feasible at a single-controller sector under high traffic volume and complexity.  Automatic trial planning is performed at selected sectors based on user-supplied altitude profile data, per Task 1.4.4, below.

· On-request and automatic trial plan probes check alternative trajectories for conflicts with aircraft, terrain, weather, and SUAs, both on the revised trajectory and on the transition to it. For example, an aircraft at FL330 that is requesting FL370 is checked for conflicts with all aircraft, SUAs, and weather at FL350 and FL370.

· On-request and automatic trial plan probes automatically alert the controller to situations in which 1) separation is predicted not to exist, 2) only minimal separation will exist, and 3) separation will not exist, but self-separation is in effect.  Upon controller request, the system also provides a graphical depiction of detected conflicts to indicate the locations and times at which separation is lost and restored. 

· After executing a trial-planned action that is considered problem-free by the system, the controller is generally able to perform less complex mental trajectory analysis of the resulting traffic interactions.

Responsibility:  Sector Team:  Identification of flights in potential conflict on alternative trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
 (d)
Assess conflict resolution options. 
Task Objective:  Determine the impact of conflict resolution options.

Background: The system provides resolution options for aircraft, terrain, weather, and SUA conflicts that are detected through automatic or on-request probing.  These resolutions may utilize reroutes, procedural restrictions, or surveillance control techniques. Resolutions requiring a climb are validated based on temperature/pressure aloft, aircraft weight, and the users’ operating characteristics and altitude-profile requests.  The system-generated resolutions are displayed as input selection options on the FIP and/or data block of the applicable flight. 

Responsibility:  Sector Team:  Assessment of options to determine the most operationally effective resolution. 
Information:  Primary:  Conflict resolution options.
1.4.2
Identify the tasks required to meet procedural requirements.

Task Objective — Determine the tasks and timing required to implement procedurally required actions.

Background —Each flight’s route, type, equipage, and destination define many procedurally-required tasks, based on LOAs and facility procedures.  These actions include speed and altitude restrictions, handoffs, communications transfers, etc.  Since high traffic volume and complexity increases the difficulty of tracking the status of these tasks, the system provides prompts that draw attention to tasks that are both predictably required and objectively time-constrained.  The following examples illustrate the types of situations for which task prompts are available:

· A flight that is not handed off is approaching a point from which boundary penetration cannot be avoided.
· A handed-off flight is approaching the boundary, and the communications transfer has not been completed.
· A datalink clearance has remained unacknowledged for a pre-determined period of time. 
· A flight has reached a point at which a procedurally required control action must be implemented in order to meet applicable restrictions (e.g., the top of an LOA-required descent).  
Responsibility — Tactical Controller.  Identification of procedural clearances.  Associate Tactical Controller: Identification of procedurally required coordination.

Sector Information — Primary:  Call sign, route/destination, type, equipage, and task prompts.
1.4.3
Identify the tasks required to implement TM Initiatives.  
Task Objective — Determine the control actions and timing required to meet TM Initiative requirements.

Background —  To resolve demand/capacity imbalances on NAS resources (i.e., airports, runways, sectors, routes, and fixes), traffic managers conduct a strategic planning process  (Reference Section B, Task 2.0) to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a NAS reconfiguration, and/or the implementation of demand modulation. NAS reconfigurations are used to increase the capacity of the impacted resources, while demand modulation is used to restrain excess demand on those resources. 

· NAS Reconfiguration.  For a TM Initiative that involves a NAS reconfiguration, the configuration elements that can be manipulated include the airport configuration, aircraft routings, and airspace configurations.  Controllers primarily receive reconfiguration requirements verbally from the ATC supervisor.  However, the traffic manager or ATC supervisor may force configuration information on controllers’ displays if required.

· Demand Modulation.  When a NAS configuration is either not feasible, or does not completely eliminate the demand/capacity imbalance, the most generally used demand modulation techniques involve time-based and/or trajectory-based solutions to restrain excess demand.  Time-based solutions place aircraft at specified resources at specified times.  This may be achieved through time-based metering, miles-in-trail restrictions, speed restrictions, and/or ground delays.  Trajectory-based solutions direct flights away from an impacted resource through the use of reroutes, altitude changes, runway reassignments, etc.  

· For time-based solutions, TM DSSs develop a Demand Modulation Schedule (DMS) that assesses the times at which individual flights must depart from or arrive at specified resources.  To modulate excess demand in accordance with the capacity of each relevant resource, DMS processing proposes traffic routing and sequence, inter-aircraft spacing, and runway assignments.  The DMS for a given resource (e.g., an airport, a metering fix, etc.) provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity at affected resources by specifying the times at which flights must push back, depart an airport, cross a departure fix, enter a sector (or a non-U.S. FIR), cross an arrival metering fix, or arrive at a runway.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.  The system continuously maintains a DMS at relevant resources.  If demand modulation is required, both a DMT and an FFT are presented on the schedule for each flight.  If a flight’s FFT is repeated on the schedule as a DMT, the flight is required to meet that time at the resource.  If only an FFT is presented for a flight, then there is no mandatory requirement for the flight at the resource. 

· Since time-based solutions are not applicable to all situations, the TM Initiative may require the implementation of alternative trajectories for specified flights that remove them from traffic population using the impacted resource.  TM Initiatives may also resolve imbalances using a combination of DMS-based and trajectory-based demand modulation. 

·  TM Initiative Implementation.

· To implement a time-based solution, the traffic manager ‘activates’ the DMS, and appropriate control-action advisories are automatically output at the relevant sectors and/or SCON control positions.

· Upon the traffic manager’s activation of a trajectory-based solution, the system distributes the necessary route, altitude, and runway information to the appropriate control positions as preplanned TM directives, which are implemented by the controller(s) as soon as feasible.

· Upon TM activation of a combined time- and trajectory-based solution, trajectory information is distributed to sectors as preplanned TM directives (which are implemented by the controller as soon as feasible), and DMS-based control-action advisories are output on the data blocks and FIPs at relevant control positions.

· Sector Information. 

· Relevant time-based and trajectory-based information are output on the sector’s displays.  DMTs, MIT restrictions, or explicit control action advisories (speeds, altitudes, headings/routings, and runway assignments required for each flight to achieve its TM Initiative requirement).  These types of control information are presented on the data blocks and/or FIPs of the appropriate flights.  System-generated task prompts are provided for control actions that are objectively time-constrained.
· The controller may also view the DMS for a relevant resource in various flight-specific forms, such as lists and timelines, for example.  Lists may be comprised of FIPs for each aircraft using the resource of interest, organized per sector definition.  Timelines at specified resources represent another graphical means of presenting chronological DMS information.  These types of outputs may present information such as the aircraft callsign, its DMT and FFT at the applicable resource, or other site-adapted information. 

Responsibility — Tactical Controller:  Identification of TM Initiatives tasking.  TM:  TM Initiative definition.
Information — Primary:  NAS configuration information, Demand Modulation Schedule DMTs and FFTs, TM directives for revised flight trajectories, control-action advisories (speeds, altitudes, headings/routings, runway assignments etc.), and control action task prompts.  
1.4.4
 Identify the tasks required to accommodate Free Flight. 

Task Objective — Identify control actions that accommodate user-preferred trajectories with minimal restrictions.

Background —The objective of Free Flight is to allow greater access to user-preferred trajectories, while imposing as few restrictions as possible.  Fully unrestricted Free Flight allows users to depart on schedule, and then to operate on optimal altitude profiles and routes.  However, departure times are affected by taxi-way and runway availability, and by the staging of multiple flights from multiple airports over the applicable departure waypoints.  Optimal routes extend as close as feasible to the departure and arrival airports, while the routes themselves are generally defined by winds aloft. Optimal altitude profiles are characterized by uninterrupted climb to cruising altitude, an optimum top-of-descent, and uninterrupted descent to the runway. 
·  On-time departures are facilitated by surface management tools that improve the movement of flights from ramps to runways.  These tools also manipulate actual departure times for optimum airborne traffic flow over the departure waypoints, with minimum overall departure delay. The system integrates arrival and departure activities at all airports within a terminal complex.  Predicted departure times and flight-specific delay information are distributed to all relevant ECON departure sectors.

· Early entry of flights to their preferred routes is facilitated by improved staging over the departure waypoints.  This extension of user-preferred routes closer in to the departure airport requires increased ECON airspace. Initial route requests are filed by the UOC, and appropriate route structuring is coordinated with national and facility traffic managers as required. Departure staging is performed by the SCON departure planning process.
· Climbs to altitude are calculated based on aircraft performance, current weight, atmospheric conditions (wind, pressure, and temperature aloft), and user-supplied step-climb information.  Using these variables, NAS calculates flight-specific climb profiles for use in conflict probing, and for determining dynamic boundary/shelf locations that minimize coordination for overall traffic flows.  Under the current system, only the final requested altitude is available from flight plan data.  In 2005, ‘next requested altitude’ data is distributed to the appropriate ECON sectors in a time-sequenced manner. At the appropriate times, the requested climb is automatically trial-planned and then distributed to the relevant sector as a de-conflicted ‘next available altitude’ advisory.  While uninterrupted climb remains the goal, interim climb altitudes based on the trial plan are distributed to the controller as required.  Trial planning then continues automatically, providing the controller with ‘next available altitude’ data as the flight progresses, until the flights latest altitude request is met.

· The latest possible egress from Free Flight routes is facilitated by improved arrival sequencing and spacing tools, thus extending preferred routes closer in to the destination airport.  Speed control and vectoring for spacing are minimized prior to egress from the preferred route.  

· Upon a flight’s egress from a Free Flight route, controllers continue to accommodate an optimal descent profile. Optimum tops-of-descent are calculated by NAS based on aircraft performance and weight, optimum descent speed, length of route to the runway (based on traffic considerations), and winds aloft.  These calculations are used for automatic conflict probes and (at sectors equipped with the capability) on-request trial planning.  These tools increase the opportunities to eliminate speed and altitude restrictions on a per flight basis. At the appropriate time, the descent is automatically trial-planned and then distributed to the relevant sector as a conflict-free descent advisory.  While uninterrupted descent remains the goal, interim descent altitudes based on the trial plan are distributed to the controller as required.  Trial planning then continues automatically, providing the controller with ‘next available altitude’ data as the flight progresses. 
Responsibility — Sector Team:  Accommodation of user-preferred trajectories.
Sector Information — All:  Call sign, user-preferred altitude profile and route.  Departures:  Initial assigned altitude and crossing restrictions, initial requested altitude, initial assigned heading, departure waypoint, user-preferred route entry point.  Arrivals:  Destination, preferred-route egress point, top-of-descent point and/or time, TM DSS control advisories, initial trial-planned descent altitude (either interim or final), subsequent interim/final descent altitudes.  Overflights:  Call sign, user-preferred route and altitude, trajectory revisions per automatic conflict detection.
1.4.5
Identify appropriate flights for implementing problem resolutions. 

Task Objective — Balance overall delay.

Background —  The system provides ‘cumulative delay’ information that quantifies the total delay an aircraft absorbs throughout its flight.  TM DSSs use this information as one variable in the determination of traffic flow sequences.   Cumulative delay data is also available for output on the FIP, which enables (but does not require) controllers to allocate discretionary tasktime to coordinate expedited trajectories for flights that have absorbed delay, rather than for flights that have not been delayed.  In addition, controllers may use cumulative delay as a ‘tie-breaker’ to determine traffic sequences.
Responsibility — Sector Team:  Equitable allocation of airborne delay.

Sector Information — Primary:  Cumulative delay.

1.4.6
Identify appropriate situations for the use of self-separation.

Task Objective — Identify situations in which self separation will increase controller and airspace efficiency.

Background —CDTI extends the benefits of visual separation to all-weather ECON operations.   This use of pilot-separation improves airspace efficiency by allowing more timely and precise aircraft maneuvering and speed control, and, when used, it eliminates repetitive controller tasks such as speed matching.  CDTI-based self-separation is driven by aircraft equipage, and is implemented by as yet undefined procedures and separation minima.  In general, however, that procedural environment requires the imposition of lateral and vertical deviation limits by the controller, airspace-sensitive conformance checking by the system, and pilot intent information from the flight deck.  The use of self-separation requires the concurrence of both controller and pilot, but may be requested by either party.  Pilots are cleared for self-separation between their flight and a single opposing flight identified by the controller.  The following examples illustrate the types of situations in which self-separation might be used:

· Departures, arrivals, and overflights may perform stationkeeping within their respective traffic flows. 

· Overflights and departures may maneuver laterally to overtake a leading flight within their respective traffic flows while maintaining or climbing through that flight’s altitude.  

· Overflights and departures may separate themselves from a flight in an interacting traffic flow.

Responsibility — Flight crew and controller responsibilities will be defined based on the procedural environment.
Sector Information — Primary:  Call sign, aircraft equipage, self-separation status and deviation limits, event prompts for aircraft conformance and airspace violation.  Secondary:  Identities of associated self-separating flights.
INTENTIONALLY LEFT BLANK
2.0  ECON SECTOR ENTRY

The tasks discussed above describe the controller’s assessment of the overall traffic situation.  The balance of this module describes the controller tasking required to receive a single flight and to work it through the sector.  The sector entry phase begins with receipt of a FIP, and ends when the flight enters the sector.  During this time, controllers incorporate the data into their mental picture of the traffic situation, and manage the entry of the flight into the sector.  As discussed below, this process requires the controller to assess the impact of the approaching flight, respond to the handoff from another sector, and establish communications with the flight.

2.1  
ASSESS THE IMPACT OF THE APPROACHING FLIGHT 

The following tasks describe the controllers’ assimilation of information on the approaching flight into their mental picture of the traffic situation.  Each flight’s FIP is posted at a pre-determined time prior to the flight’s airspace entry, or when a realistic departure time is known.  Upon delivery, the data is reviewed to determine the tasks the flight will generate.   DSSs identify problems involving the flight, and allow them to be resolved through early coordination with the upstream controller. 

2.1.1
Receive and review the FIP of the approaching flight. 

Task Objective — Assess the flight’s newly-arrived FIP to determine general task requirements.

Background —The FIP is automatically displayed at a predetermined time prior to the arrival of the flight at the sector. To determine the tasks the flight will generate, controllers use basic flight object data that implicitly indicates such tasking as procedurally required descents for arrivals.    In addition, explicit system-generated cues indicate conflicts, and task requirements such as the need to issue preferential arrival routes, or execution of TM Initiatives.

Responsibility — Associate Tactical Controller, Area Coordinator:  Awareness of impending task requirements.
Sector Information — Primary:  Call sign, predicted sector-entry time, in-sector conflict warning.  Secondary:  Aircraft type and equipage, present position, route and destination, current and assigned heading, altitude, and speed (IAS and Mach), DSS advisories, flight condition indicator (emergency, hijack, communications failure, etc.), conflict and resolution data, pilot self-separation indicator, self-separation deviation limits, self-separation pilot-intent, coordination information (sector possessing the track, communicating sector, level of control requested/received, preplanned actions by the controlling sector, identities of sectors observing the flight, etc.).

2.1.2
Perform inter-sector coordination either to resolve conflicts or to expedite traffic.Task Objective — Maximize operational safety and efficiency through trial planning and silent coordination.

Background — Silent coordination may be used to 1) resolve conflicts well before the flight enters the sector, or 

2) to arrange the implementation of expedited trajectories by an upstream sector. 

· Conflict Resolution.  The system reports conflicts and resolution options to the sector in which the conflicts will occur.  If action prior to airspace entry is desirable, coordination is initiated to have the action implemented by an upstream sector.  To execute this coordination silently, the initiating controller forces the appropriate control instruction on the upstream controller’s FIP to indicate the conditions the flight must meet prior to sector-entry. 

· Expedited Trajectory.  The controller may silently coordinate with an upstream sector to deliver an expedited routing or a more desirable altitude profile to a flight. To do so, the controller may either 1) force the output of the appropriate control instruction on the upstream controller’s FIP to indicate the conditions the flight must meet prior to sector-entry, or 2) using the preplanning function, force the appropriate control instruction on the upstream sector displays in the form of a request which the upstream controller may either accept or reject.

Responsibility — Associate Tactical Controller:  Near-term coordination.  Area Coordinator:  Long-range coordination.

Sector Information — Primary:  Call sign, conflict warning, control instruction issued to upstream sector.  Secondary:  Conflict description, resolution options.

2.2  
RECEIVE THE APPROACHING FLIGHT

ECON sectors receive handoffs from other sectors (ECON or ADCON), and they locate and initiate ATC services on pop-ups.  Today’s tasking to radar identify pop-ups is eliminated by improved surveillance equipment and processing in 2005.   Communications with flights received from another sector are generally established after handoff, and prior to sector entry.  Communications with datalink-equipped flights are transferred to the receiving sector as a result of a computer input by the transferring controller. 
2.2.1
Initiate ATC services for pop-ups. 

Task Objective — Locate a pop-up, and respond to the flight’s requests/requirements.

Background —  Advanced aircraft surveillance equipment and NAS processes utilize permanent, discrete signaling by individual aircraft.  This allows each appropriately equipped aircraft in covered airspace to be automatically identified and continuously tracked by the system.  As a result, current controller tasking involved in radar-identifying pop-ups is fully automated.  At the first sector to work the flight, the controller locates the flight via surveillance data and initiates services, as follows.

· Situation data on non-flight-followed VFR flights are available per controller-selectable altitude filters.  Associated with the target are 1) a limited data block that displays a flight status indicator and altitude readout, and 2) a sector-defined full data block and FIP that may be displayed on request. 

· Full data blocks and FIPs on non-flight-followed VFR flights that wish to receive ATC services are automatically displayed based on the pilot-selected setting of the airborne equipment.  (Prior to the pilot’s selection of this setting, the flight is available for display as a target and limited data block, as discussed above.)  These flights may either request VFR flight following or an IFR flight plan.  In either case, a flight profile (if one is filed) is associated with the track. 

Responsibility — Automation:  Surveillance identification and altitude verification.  Tactical Controller:  Selection of altitude filters, awareness of aircraft locations, and initiation of ATC services.
Sector Information
· Flight-followed VFRs — Primary:  Target, full data block, and FIP.  Secondary:  Track projections (vector line, halo, route readout, etc.).

· Non-flight-followed VFRs — Primary:  Target, VFR indicator, and limited data block.  Secondary:  Full data block, track projections, and FIP.

2.2.2
Receive a flight from another sector.

(a) 
Select Automatic Handoff Acceptance ‘Enabled/Disabled.’
Task Objective — Maintain awareness of arriving traffic.

Background —Controllers can enable a function that automatically accepts handoffs on flights that are projected to be conflict-free across the sector.  This function can be enabled/disabled at will.  If this function is disabled, handoffs are processed according to subtasks (b) through (d) below.  

· When enabled, the function accepts the handoff for each conflict-free flight at its penetration avoidance point.  Handoffs on flights for which a conflict is predicted must be accepted manually. 

·  The data objects for flights with a projected in-sector conflict are emphasized to indicate the need for manual handoff acceptance per subtasks (b) through (d).  

· Prior to automatic handoff acceptance, the receiving controller can manually intervene, on a per flight basis, to reject the handoff or to initiate a request for control  per subtasks (b) through (d).

Responsibility — Automation:  Acceptance of conflict-free flights, and notification to the controller of flights involved in a potential in-sector conflict.  Sector Team:  Accountability for automatically accepted handoffs, and manual acceptance of flights involved in a potential in-sector conflict.
Sector Information — Primary:  Auto-Accept “Enabled/Disabled” status, target, data block, notification of requirement for manual acceptance.

(b) 
Observe handoff notification.

Task Objective — Visually assess the immediate impact of the flight’s entry into the sector.

Background — The NAS determines which sectors will receive a handoff on the flight, and which sectors will receive a pointout.  Handoffs are generally system-initiated at a pre-established time or distance from the sector boundary.  Prior to handoff initiation, the flight can be observed via surveillance target and limited data block.  Upon handoff initiation, a full data block is displayed and an expanded FIP is output per sector-defined requirements.

Responsibility — Sector Team:
  Awareness of sector-entry requests.
Information — Primary:  Target, full data block, handoff indication, and FIP.  Secondary:  Track projections.

(c) 
Plan for timely handoff acceptance or alternative action.

Task Objective — Maintain airspace integrity with minimal coordination.

Background — As a flight in handoff status approaches the protected airspace of the receiving sector, trajectory modeling determines the point at which airspace penetration is unavoidable.  An indicator is provided at the initiating and receiving sectors that prompts the controllers to take the appropriate action when a flight approaches this point without the handoff being completed.

Responsibility — Tactical Controller or Associate Tactical Controller:  Task queue management.

Information — Primary:  ‘Uncompleted-handoff’ task prompt.

(d) 
Request control, if required, and accept or reject the handoff.

Task Objectives — 1) Gain the authority to implement control actions prior to the flight’s entry into the sector, if required.  2) Indicate approval/disapproval for the flight’s entry into the sector.

Background 

· Handoff Acceptance:  Situations often require the receiving sector to control a flight in the transferring sector. An automated method to negotiate control during the handoff transaction is provided,   as follows.

· The transferring sector may preemptively release various levels of control (e.g., complete control, control for turns, etc.) as part of a manually initiated handoff. 

· The receiving sector may request various levels of control as part of the handoff acceptance.  

· A request by the receiving sector, or a preemptive release by the transferring sector, can either be accepted or counter-offered by the other sector as part of the continuing handoff transaction.  At any point in this dialogue, an acceptance input by the responding sector completes the handoff.

· Handoff status and the level of control released to the receiving sector are output on the displays of all sectors involved in the handling of the flight. 

· Handoff Rejection.  The receiving sector may reject the handoff if agreement is not reached in the control negotiation discussed above, or for unrelated reasons.  In either case, a handoff rejection suppresses the flight’s data at the receiving sector, and sends a notification of handoff rejection to the transferring sector.

Responsibility — Tactical Controller or Associate Tactical Controller:  Inter-sector coordination.

Information — Primary:  Indication of handoff status, level of control preemptively released by the transferring sector, level of control requested by receiving sector, indication of handoff acceptance and level of control ultimately released, notification to the transferring sector of handoff rejection.
(e) 
Receive initial datalink contact.

Task Objectives — Verify datalink messaging authority (connectivity) with the flight, and verify the flight is tuned to the voice frequency.

Background —At some time after completion of the handoff, the transferring controller enters a NAS/datalink message which 1) instructs the flight to change voice-frequencies and 2) transfers datalink authority to the receiving sector.  The uplinked message directs the flight to either contact or monitor the receiving sector, and specifies the new voice frequency.  Upon receiving the message, the flight crew resets their radio and makes the initial call if so directed. The flight’s frequency selection is automatically downlinked to the NAS.  If the flight resets to an incorrect frequency, the datalink instruction is automatically sent again.  When the flight’s setting is correct, the sector corresponding to that setting is identified as the communicating sector.  The identity of the sector in contact with the flight is distributed to all sectors.  
Responsibility — Sector Team:  Maintain awareness of all datalink activity.
Information — Primary:  Communicating sector ID, radio ‘monitor’ status (receiving sector only). 

(f) 
Receive initial voice call.

Task Objectives —Verify the flight is on frequency.

Background 

· FIP and/or data block information indicates that the flight has been issued the sector’s voice frequency, and that datalink messaging authority has been transferred. 

· Datalink-equipped flights that were directed to monitor (rather than contact) the sector’s frequency await voice or datalink contact by the local controller.  Datalink-equipped flights that were directed to contact the sector will report on frequency and receive verbal acknowledgment from the controller. 
· Non-datalink-equipped flights will report on frequency, and receive verbal acknowledgment from the controller. 
· Current and assigned altitudes are not reported by datalink- or non-datalink-equipped aircraft on the initial call. 
Responsibility — Tactical Controller:  Conduct all radio activity
Sector Information — Verbal information:  Call sign, and ‘on-frequency’ report.

INTENTIONALLY LEFT BLANK
3.0  ECON SECTOR TRANSIT 

The transit phase of a flight begins when the sector begins communicating with the flight and has authority to control it.  This phase ends when the flight exits the sector’s airspace.  During the intervening time, controllers perform the tasks required to implement control decisions, transfer control of the flight to the downstream sector, transfer communications, and monitor the flight until it is beyond the boundary and clear of the sector’s other traffic.  
3.1  
IMPLEMENT CONTROL DECISIONS

As discussed in Task 1.4, above, controllers make flight-specific decisions within the context of the overall traffic situation.  The objectives of these decisions are to detect and resolve conflicts, accomplish procedural requirements, execute TM initiatives, and accommodate user-preferences while balancing overall delay.  The flight-specific tasks generated by these decisions primarily involve inter-sector coordination, the issuance of clearances, and the issuance of advisories and information updates, as discussed below.  

3.1.1
Perform inter-sector coordination.

Task Objective — Receive/forward control information and pilot requests, coordinate to gain approval for a flight’s current trajectory, and coordinate to gain approval for changing a flight’s trajectory.

Background —Most coordination is performed silently, and the results are available for display at all sectors involved in handling the flight.  Silent coordination can be executed by any member of the sector team.  Verbal coordination (generally performed by the Associate Tactical Controller or Area Coordinator) is only used to forward atypical information or in instances when silent coordination is not practical.  

· Pilot requests and basic control information are forwarded via data blocks and FIPs.  To ensure that the formats and filters in use at the receiving sector do not suppress information a controller wishes to forward, specific control information can be forced on the receiving sector’s displays. 

· Under the current system, controllers manually initiate pointouts to gain approval for a flight to enter the affected sector along its current trajectory, or to coordinate a change in the flight’s trajectory that will affect the other sector.  In 2005, pointouts are conducted as follows:

· Pointouts to gain approval for the flight’s current trajectory are automatically initiated. 

· If a trajectory change does not require pre-approval, the controller enters the revised trajectory, and the system automatically initiates any required pointouts.  

· Pointouts to coordinate a change in a flight’s trajectory continue to be manually initiated.  The controller first utilizes the preplanning capability to display the desired control actions on the flight’s data block and FIP, and then initiates the pointout.  

· Automatic and manually initiated pointouts force the flight’s data block and FIP on the displays of the appropriate sector(s).  The forced information includes the preplanned actions of the initiating controller.

· The receiving controller uses the pointout response capability to approve or disapprove the pointout.  This allows conditional approval for airspace entry (e.g., at or above a specified altitude, east of a specified fix, etc.).  It also provides an ‘Accept Handoff’ option the receiving sector may use to indicate it approves the flight’s trajectory, but that it will work the flight rather than take a pointout.  The ‘Accept Handoff’ option provides the capability for control negotiations as discussed earlier.

· Coordination on a flight that is not within the affected sector’s geographical area of interest is performed using a manually initiated FIP pointout in which only the information posting of the flight is forced on the display of the receiving sector.  The coordination process is the same as the full pointout, including the preplanning function and all of the response capabilities.  However, instead of the ‘Accept Handoff’ option, a ‘Will Accept Handoff’ option is provided for the receiving sector to indicate that it will work the flight at the appropriate time.

· Other forms of inter-sector coordination discussed earlier include conflict resolutions prior to airspace entry (reference Task 2.1.2), and control negotiations conducted on handoff (reference Task 2.2.2(d)).

Responsibility — Sector Team:  Near-term silent coordination.  Associate Tactical Controller:  Near-term verbal coordination.  Area Coordinator:  Long-range coordination.
Information — Primary:  Forced control information & pilot requests, pointed out datablocks and FIPs (including preplanning), pointout response (approved, approval conditions, disapproved, ‘Accept Handoff,’ or ‘Will Accept Handoff’).

3.1.2
Issue clearances.

Task Objective — Manipulate flight trajectories.
Background — Most clearances are intended to implement changes in the flight’s trajectory.  Upon acknowledgment by the flight, each clearance becomes the flight’s current trajectory information that is automatically distributed to all sectors observing the flight. Both voice and datalink are used with equal utility to issue clearances.
  Tactical Controllers issue clearances via datalink or voice, and direct the datalink issuance of clearances by the other members of the sector team.  Together, the sector’s voice and datalink messaging allows an increase in the number of clearances that can be implemented per unit time. 

· Most clearances require the input of a NAS message to reflect the action in automation.  Many of these inputs can be entered using automatically provided input selection options on the flight’s data block and/or FIP.  These input options are based on information provided by the DMS and other DSSs.

· For clearances issued via voice, the controller enters the NAS message during clearance issuance and read back.  Entry of the NAS message immediately updates the current trajectory information on the flight. 

· For clearances issued via datalink, the input of the NAS message triggers the automatic composition of the appropriate datalink message, based on the flight ID, message type, and input value of the NAS message. 

· The composed datalink message is displayed for review, edited if necessary, and then transmitted. 

· Upon transmission, the new control information is indicated on the flight’s data objects as an unacknowledged datalink clearance.  While awaiting acknowledgment of the clearance, controllers are free to perform other tasks.  

· When acknowledgment is received, the information is displayed as the current trajectory information for the flight, and the clearance task cycle is complete.  

· If no acknowledgment is received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is presented to the controller, who then takes the appropriate action to assure aircraft compliance. 

Responsibility — Tactical Controller:  Voice clearances.  Sector Team:  Datalink clearances, as directed by the Tactical Controller.  
Information — Inputs:  Datalink activation, flight ID, NAS message type, input data value(s), datalink message editing, datalink ‘transmit’ action.  Outputs:  Current trajectory information, composed datalink message (for review and editing), cleared but unacknowledged trajectory information with ‘unacknowledged clearance’ indicator, ‘unacknowledged clearance’ task prompt.
3.1.3
Provide IFR and VFR advisories and on-request information updates. 

Task Objective — Provide information that promotes air safety and/or user planning (e.g., traffic advisories, PIREPs, NOTAMs, NAS infrastructure outage reports, etc.).

Background —Traffic, weather, SUA, terrain, and infrastructure advisories are provided to all IFR flights. In addition, these advisories are provided to VFR flights on an as-able basis, at the discretion of the controller. 

· Under the current system, traffic advisories are verbiage-intensive, and the same advisory is often quoted numerous times to a flight until the traffic is sighted.  In the transitional environment of 2005, the traffic’s equipage mixture necessitates a variety of techniques for issuing traffic advisories.    

· An abbreviated single advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for CDTI detection and full-data CDTI display. 

· A single traditional advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for limited-data CDTI display.   

· Traditional and repeated advisories (until the traffic is sighted) are required for non-datalink or non-CDTI-equipped flights.

· Flights with access to NAS-WIS/Datalink automatically receive information such as altimeter settings, ATIS, PIREPs, NOTAMs, AIRMETs, SIGMETs, NAS infrastructure outage reports, etc. 

· The system automatically provides a terrain alert according to either the assigned or reported altitude of the flight.  All alerts are output at the sector in the form of an event prompt.  Non-datalink-equipped flights receive the alert from the controller via radio.  Datalink-equipped flights receive the alert automatically. 

· Weather, SUA, and infrastructure information updates are provided upon request.    If time does not permit the controller to fulfill a request, the flight may be cleared to contact the Flight Advisory Services in-flight advisor for the information update (reference Section C, Part 1 ).

Responsibility — Tactical Controller:  All voice advisories.  Sector Team:  Datalink advisories, as directed by the Tactical Controller.  Automation (NAS-WIS/Datalink):  Altimeter settings, PIREPs, NOTAMs, AIRMETs, etc.
Information — Primary:  Call sign, applicable traffic, altimeter settings, PIREPs, NOTAMs, AIRMETs, SIGMETs, SUA status, weather, NAS infrastructure status and schedule.
3.2  
TRANSFER THE FLIGHT TO THE NEXT SECTOR

3.2.1 
Ensure timely handoff initiation.

Task Objective — Maintain airspace integrity by ensuring that handoff notification is made to the downstream sector well before the flight reaches the boundary.

Background — The timing parameter for handoff initiation provides the receiving controller with sufficient time to analyze the traffic situation, conduct appropriate planning, and perform any necessary coordination.  The transferring sector is responsible for initiating the handoff, or for ensuring that automatic initiation occurs.  
Responsibility — Sector Team. 
Information — Primary:  Map data, track position, handoff notification.
3.2.2 
Release control to downstream sector if requested.

Control negotiations on handoff are discussed in Task 2.2.2(d). 
3.2.3
Ensure timely handoff acceptance or rejection.

Task Objective — Ensure the flight is approved to enter the next sector, or take appropriate alternative action.

Background — The system provides an ‘uncompleted handoff’ task prompt to indicate that a flight in handoff status is approaching its penetration avoidance point.  If the handoff or other coordination is not completed at that point, the transferring sector must retract the handoff and divert the flight away from the boundary.  The receiving sector may reject the handoff at any time.
Responsibility — Sector Team.
Information — Primary:  Handoff acceptance indicator, handoff rejection indicator, ‘uncompleted handoff’ task prompt at both sectors. 
3.2.4
Issue communications change to a datalink-equipped flight.

Communications are transferred when the traffic situation requires no further information exchange with the flight.  The transfer process is discussed in Task 2.2.2(f). 
3.2.5
Suppress the flight’s FIP and indicate non-communicating status on the situation display.

Task Objective — 1) Minimize screen clutter by suppressing the flight’s FIP.  2)    Indicate on the situation display that problem resolutions requiring communications with the flight are no longer feasible.  

Background — Upon the transfer of communications, the FIP is automatically suppressed.  The data block remains displayed until after the flight exits the airspace.  The identity of the communicating sector is shown in the data block.  Other indicators of non-communicating status are also available, such as a dimmed data block.
Responsibility — Automation:  Suppression of the FIP, and sector-defined indicators in the data block.
Information — Primary:  Non-communicating status
3.2.6
Suppress the flight’s data block. 

Task Objective — Minimize screen clutter by suppressing the data block when the flight can no longer affect other traffic in the sector, regardless of any aircraft non-conformance.

Background — Sectors can be defined in automation either to suppress data blocks automatically at a predetermined distance outside the sector’s airspace, or for manual suppression by the controller when the flight is outside of the sector’s airspace and clear of all other sector traffic. 
Responsibility — Sector Team or automation:  Manual or automatic data block suppression, per sector definition.
Information — Primary:  Map data, track data, distance from the boundary.

INTENTIONALLY LEFT BLANK
PART 4 — OCEANIC CONTROL (OCON) TASK MODULE  
This Part describes Oceanic Control (OCON) tasking in 2005.  The OCON sector team consists of up to two controllers; the Controller, and the co-located Associate Controller.  This module outlines a representative set of tasks performed by these controllers under the level of automation envisioned in 2005, as follows:  OCON Situation Awareness describes the activities required to remain aware of environmental and traffic conditions, and to make and prioritize control decisions.  OCON Sector Entry describes flight-specific tasking from the time data is received on a flight until it enters the sector. OCON Sector Transit outlines the general handling of a flight through the sector, including the implementation of control decisions and transferring the flight to the next sector. As discussed throughout these task areas, the two changes in oceanic operations that have the most obvious effect on OCON controller tasking are 1) the increased rates of position reporting that are feasible for most aircraft in 2005, and 2) the use of graphical traffic depictions in lieu of strip-based traffic visualization.

· Position Reporting — The system accommodates three levels of position reporting in 2005. Most flights report their positions automatically via datalink. Based on procedural requirements that are not yet defined,
 some of these flights report their positions at regular and very frequent intervals.  Other flights provide automatic position reports regularly but fairly infrequently (i.e., on the order of 15-minute intervals).  Finally, some flights continue the current practice of very infrequent verbal position reports (on the order of one-hour intervals).  Surveillance (i.e., radar-like) separation techniques are applied to those flights that provide very frequent, automatic position reports, although the separation criteria are not yet defined.  Manual separation techniques are applied to flights that provide infrequent position reports, either automatically or verbally.  However, significantly reduced manual separation criteria are applied to those flights that make relatively infrequent automatic reports (i.e., at 15-minute intervals). 

The objective in 2005 is to maximize the use of very frequent automatic position reports and surveillance separation. However, this task module describes the controller’s handling of a mixed reporting environment, without requiring that any assumption be made on the proportions of traffic operating under the three reporting levels.  But because separation criteria are not yet defined, this task module concentrates on two levels of reporting.  These are 1) very frequent automatic reports that allow the use of radar-like surveillance separation techniques, and 2) very infrequent verbal reports that necessitate the use of manual separation.  To eliminate redundancy in the task descriptions, the other reporting level (automatic but fairly infrequent reports) is not extensively addressed, since the same controller tasking and the same manual separation techniques that apply to flights making verbal reports are also applied to aircraft making these fairly infrequent automatic reports.  The as yet undefined separation criteria for these flights are based on their automatic reporting rate.  

· Graphical Traffic Depiction — A primary objective of this Operational Concept is to foster a seamless operational environment across domains.  In the mixed reporting environment just discussed — which involves both surveillance- and manually-controlled traffic — this Concept also seeks to foster a seamless operational environment within the OCON sector itself.  The elimination of today’s strip-based visualization of traffic in favor of graphical traffic displays accommodates both of these objectives.  For example, the same general situation display techniques are used at ADCON, ECON, and OCON sectors, and surveillance-based handoffs and pointouts are handled in the same manner in all three environments.  However, the manual-control equivalents of handoffs and pointouts are referred to in today’s strip-based oceanic environment as ‘transfers-of-control’ and ‘information transfers,’ respectively.

To foster internal consistency in OCON sector operations in 2005, manual transfers and information transfers (from all NAS sectors and from most non-U.S. FIRs) are processed by automation, and they are output on the OCON situation display in the same manner as handoffs and pointouts on surveilled flights.  Therefore, this Concept utilizes the same nomenclature in all control environments to describe controller tasking and coordination.  To complete the example, since surveillance handoffs and manual transfers appear the same on the OCON display, and since they serve the same coordination function, they are both referred to in this task module as ‘handoffs.’  By clearly discriminating surveillance- and manually-controlled flights, OCON displays enable controllers to differentiate between a true handoff/pointout on a surveilled flight, and a data block handoff/pointout on a manually-controlled flight. 

1.0  OCON SITUATION AWARENESS  

Controllers form a mental picture of the traffic situation through knowledge of traffic status and dynamics, and awareness of environmental conditions.  The formation of this mental picture is an internal cognitive task that controllers perform by receiving information from automation systems, airspace users, and other service providers. As a product of this ongoing situation monitoring, controllers make and prioritize control decisions within the context of the overall environmental and traffic situation. 
1.1  
MAINTAIN AWARENESS OF ENVIRONMENTAL CONDITIONS

OCON tasking is affected by airspace configuration and sectorization, winds and weather aloft, and NAS infrastructure availability.   Airspace configuration is defined by sector boundary locations.    Sectorization refers to the combined/de-combined status of sectors.  Airspace availability is also affected by SUA status and plans.  Winds aloft affect aircraft routings and times between fixes.   Infrastructure status affects the traffic solutions that are available to the controller, both in terms of feasible aircraft trajectories (routings, etc.), and in terms of the automation support available to the controller. These overall conditions provide the context within which controllers assess flight information and make control decisions.  Awareness of these conditions is maintained by performing the following tasks:
1.1.1
Maintain awareness of overall airspace structure.  

Task Objective — Determine general traffic-handling requirements.

Background — The overall airspace environment is comprised of four elements, as follows:  

· Route structure — Oceanic operations utilize a combination of static, dynamic, and random routings.  Of these, the utilization of random (i.e., user-preferred) routes is the operational norm, while reliance upon static routes is minimized. Dynamic routes are defined on an as-needed basis to maintain sector operability under high demand, while also approximating user-preferred trajectories.  These routes are defined through collaboration between the supervisor, traffic manager, and UOC, based primarily on traffic demand and winds aloft. 

·  Airspace configuration — The boundaries of Flight Information Regions (FIRs), internal oceanic sectors, and adjacent domestic sectors define the airspace configuration.  As directed by the supervisor, sector boundaries are altered to accommodate prevailing routings, in order to distribute workload across sectors.  The current configuration is depicted on sector map displays.  Alternative configurations are also available for map display.

· Sectorization — The combined/de-combined status of oceanic sectors is determined by the OCON supervisor.  

· SUA status — Enhanced SUA planning and coordination capabilities increase civilian operations within SUAs.  This planning and coordination is performed primarily by traffic management and military liaison.    SUA status and schedules are distributed to sectors via the NAS-WIS, and indicated on sector map displays.  

Responsibility — Supervisor/TM/UOC:  Dynamic routings.  Supervisor:  Airspace configuration and sectorization.  Military liaison and/or TM:  SUA scheduling.  Sector Team:  Awareness of airspace structure.

Information — Primary:  Current airspace configuration and sectorization, SUA status.  Secondary:  Long-term schedules for airspace configuration, sectorization, and SUAs.
1.1.2
 Assess current and predicted wind and weather.

Task Objective — Maintain awareness of environmental conditions, and determine their operational effects.

Background (Sector) —Weather data is distributed to all OCON sectors, including winds aloft, turbulence, and hazardous conditions such as volcanic ash.  These data are received from sources such as NWS, and some is transmitted in real time from aircraft.  

· Atmospheric conditions such as turbulence or volcanic ash can render parts of an oceanic sector unusable.  Either the traffic manager or the supervisor periodically determines the degree to which the operability of each OCON sector is adversely impacted by weather.  This determination for each sector is entered in automation, and made available to traffic managers throughout the NAS by means such as a system-wide airspace map display.  Controllers assist in determining the impact of weather on sector operability. 
· The system automatically receives accurate wind information from aircraft.  Winds affect users’ determination of preferred routings, and provide the controller with contextual information on times between fixes (which is primarily relevant to manually controlled aircraft).  Winds also affect the accuracy of the system’s calculation of estimated position for manually controlled aircraft, and the accuracy of conflict probes for all aircraft.  

· Since all oceanic traffic operates on standard barometric pressure, altimeter setting information is generally not required at an OCON sector.

Background (Non-Sector) —Weather information is available on the flight deck via NAS-WIS/Datalink. 
Responsibility — Sector Team:  Determination of weather conditions, assessment of the impact of weather on sector operability, determination of the operational effects of winds aloft.  

Sector Information — Primary:  Tailored wind and weather information.

1.1.3
Assimilate relevant NAS infrastructure information.

Task Objective — Maintain awareness of the status of sector-relevant NAS infrastructure components.

Background (Sector) —Infrastructure information is distributed via the NAS-WIS to describe the status of automation capabilities (such as conflict probe), and of NAS components (such as communications and navigation systems) throughout a sector-defined area of interest.    Off-nominal status of relevant components is automatically displayed at the sector.  Infrastructure status changes (planned and unplanned outages, returns to service, etc.) are automatically displayed. An event prompt alerts the controller to any such status change in a relevant NAS component.  Event prompts for status changes arising from approved maintenance schedules are automatically displayed at a pre-determined time before the status change occurs.  All information is conveyed to the controller in terms of the operational capabilities that will be affected.
Background (Non-Sector) —Maintenance schedules are coordinated among IM, TM, Supervisor, and users.  Actual interruptions are reported to those entities, to the relevant sectors, and via NAS-WIS to users. Loss of infrastructure redundancy is reported to the supervisor, even if no capabilities are currently affected.

 Responsibility — Automation:  Distribution of information, and provision of event prompts.  Sector Team:  Awareness of infrastructure effects on traffic operations.   
Sector Information — Primary:  Event prompt for all relevant status changes (both outages and returns to service), advance event prompt for planned status changes, estimated duration of off-nominal status.
1.1.4
Assimilate sector-relevant aeronautical information.

Task Objective — Maintain awareness of current NOTAMs, AIRMETs, etc., and assess their operational impact.

Background (Sector)

· Aeronautical information frequently either synopsizes or augments the weather, infrastructure, and SUA information discussed in regard to the previous tasks.  For example, NOTAMs generally synopsize infrastructure status and schedule in a given geographic area, while many PIREPs augment various weather reports by identifying the location of icing, turbulence, etc.  OCON controllers utilize primary sources to maintain awareness of SUA activity, infrastructure, and weather in their area of interest.  They monitor relevant aeronautical information to maintain awareness of conditions over an extended geographical area, and to remain aware of information that may need to be forwarded to pilots.  
· Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS.  Automation distributes information to users and service providers based on predefined defaults and appropriate security/access. Domestic and international information is standardized for content and format. The system analyzes data from all sources to determine the relevance to specific flights, routes, sectors, etc.  Flight-specific applicability of an advisory is indicated on the data objects of the appropriate aircraft.  
Background (Non-Sector) —Aeronautical information is automatically routed to the flight via NAS-WIS/datalink.

Responsibility — Automation: Filtering and distribution of data to the sector, flight deck, and UOC.  Sector Team:  Assessment of operational impact.  Pilot/UOC:  Flight deck receipt of appropriate information.  
Sector Information — Primary: Relevant aeronautical information. 

1.2  
MAINTAIN AWARENESS OF ACTIVE TRAFFIC 
In domestic operations, ECON sectors usually receive information on a flight well before the handoff occurs.  Prior to the handoff, the flight is considered as ‘pending’ traffic, and is considered to become ‘active’ when the handoff occurs.  At OCON sectors, the receipt of flight information and the transfer of control often occur at the same time. Thus, for planning purposes, active OCON traffic is roughly equivalent to the combined active and pending traffic in the ECON environment, with active OCON traffic consisting of 1) flights within the sector, 2) flights for which a transfer of control has been received, and 3) flights within domestic airspace for which oceanic-entry coordination has been initiated.   Transfers from NAS sectors and most other non-U.S. FIRs are accomplished via automation, and result in the automatic delivery of information to the OCON displays. This coordination is often received by the OCON sector up to an hour before the flight enters the sector. 
Awareness of active traffic is maintained by monitoring flight-specific and non-flight-specific information, receiving information from other service providers, and receiving information from aircraft. The primary traffic information is provided via the situation display, and a tabular or graphic Flight Information Posting (FIP) that is available for each flight.  All flight object data is available on these displays, including datalink and coordination information. A limited amount of inter-sector coordination information, and most information from other service providers (e.g., TM, etc.) is received via interphone. Information is received from the flight deck via datalink or voice.   The following tasks describe the acquisition of information from these sources.
1.2.1
Monitor flight-specific information. 

Task Objective — Assure airspace integrity, detect and resolve potential conflicts, monitor position reporting, determine task status, determine the timing of control actions, determine pilot-separation responsibilities and pilot intent, monitor aircraft conformance, receive silent coordination, determine the roles of other sectors in the handling of each flight, receive DSS information, activate NAS messages via system-generated input selection options.

Background —Today, a large part of the controller’s time and cognition is devoted to manually recording information on flight progress strips, and analyzing those strips to develop and maintain a mental traffic picture.  A relatively small part of the controller’s time and effort remains available for providing service (beyond the maintenance of separation) to the user.   In 2005, oceanic sector capacity and operability is enhanced through various means.  First, the system eliminates manual record keeping, and greatly reduces the cognitive effort required for the controller to develop and maintain a mental traffic picture.  This results in a corresponding increase in the cognitive effort available for providing service to users. Second, improved navigation systems and position reporting allows the use of surveillance- and pilot-separation for appropriately equipped aircraft. To achieve these ends, OCON traffic information is depicted on a situation display, and on a single FIP for each flight.  This information combines and expands upon the information traditionally provided in the en route environment by data blocks and flight progress strips, and integrates the data provided by various NAS components such as conflict probe, datalink, etc. 

· Automatic position reporting and associated task prompts replace the controller’s current method of manual record keeping.  Automatic, accurate, and frequent position reporting is used to alleviate the controller’s manual and cognitive workload, and to facilitate the use of surveillance- and self-separation procedures, as follows:

· Improved navigation systems provide more accurate position reporting.  For appropriately equipped aircraft, the resulting reports are automatically datalinked to the NAS and to other aircraft.   For non-equipped aircraft, position reports delivered verbally by the pilot to a third-party communications station are entered into the NAS by the station’s personnel, and output automatically on sector displays.
· Automatically datalinked reports are received from appropriately equipped aircraft at a sufficient rate to allow surveillance-separation (in the manner of today’s radar operations) and pilot-separation.  For these ‘surveilled’ aircraft, the system indicates the location of each flight’s most recent position report.  
· Aircraft making infrequent position reports (either verbally or automatically) are manually controlled.   For these ‘manually controlled flights,’ the system indicates the location and time of the most recent report, and the current estimated position of the flight.  This estimate is based on the flight’s known groundspeed between its most recent reporting points.  
· For surveilled aircraft, the system provides a task prompt when position reports have not been received for a predetermined amount of time.  For manually controlled flights, the system indicates when a position report is due, and provides a task prompt when the report is overdue by a predetermined time.  For all aircraft, the system provides a task prompt when position reports are out of conformance in time and/or location.  
· The situation display provides an automatic, real time depiction of traffic through map data, surveillance targets, non-surveilled reported-positions, non-surveilled estimated-positions, aircraft position-reporting status and task prompts, and flight object information output in association with the applicable track (i.e., datablocks).  An overall display and selectable insets provide general and expanded views of the traffic situation. 
· FIPs present sector-defined flight object data, and system-generated input selection options.   They may be  displayed in any of several forms, as illustrated by the following examples:

· FIPs can be output in tabular form in a dedicated window.  This window can be divided into sub-windows, or ‘bays.’  FIPs may be time-sequenced into the appropriate bays in the same manner as present day strips.  OCON operations are normally conducted using a single FIP per flight.  However, the system supports the output of multiple FIPs per flight using each sector’s present-day scheme of fix postings. 

· Upon controller request, a FIP can be output in association with the aircraft position on the situation display, to provide a ‘fully expanded data block’ capability.

· FIP information may be output graphically, using either a geographical or time base.  Geographically based FIP information may be output on the primary situation display or in a dedicated window.  Time-based graphical information is output in a dedicated window. 

Responsibility — Sector Team:  Awareness of the current and predicted traffic situation.

Information — (Note:  Applications of the following information are provided throughout this task module.) 

· Situation display — Primary:  Airspace maps, reported and estimated positions, altitudes (current, assigned, and requested), call signs, probed & trial-planned conflict warnings, loss-of-separation and restored-separation coordinates and/or times, position report ‘due’ indicator, position report ‘overdue’ task prompt, position report ‘out of conformance’ task prompt, flight status (emergency, hijack, etc.), infrastructure and SUA event prompts, and SUA status.  Secondary:  Track projections (vector lines, halos, route readouts, etc.), and weather.

· Situation display and/or FIP — Primary:  Call signs, the other controller’s preplanning on received pointouts, the other controller’s responses to pointouts made to those sectors, handoff indicator, forced information forwarded from another sector.  Secondary:  Flight-specific input selection options, sector-entry times (approaching flights only), current and assigned headings, altitudes, and speeds (IAS or Mach), current groundspeed, altitude profile data (‘next requested altitude,’ ‘next available altitude,’ etc.), flight status (emergency, hijack, etc.), datalink message content, unacknowledged datalink clearance indicator, conflict warnings, ‘loss-of-separation’ and ‘restored-separation’ coordinates and/or times, TM DSS advisories, overdue position report indicator, out of conformance position report indicator, trajectory non-conformance indicators, pilot self-separation indicators, pilot intent, infrastructure and SUA event prompts, task prompts (handoff/pointout, unacknowledged datalink clearances, objectively time-constrained control actions, etc.), coordination information (sector in possession of the track, sector in communications with the flight, the level of control requested/received by one sector while the flight is in another sector’s airspace, preplanned actions by the controlling sector, pointout responses by all sectors, the identities of all sectors observing the flight, etc.).

 1.2.2
Monitor non-flight-specific information. 

Task Objective — Plan general traffic-handling requirements in accordance with predicted demand levels.  

Background (Sector) —  Controllers receive several types of non-flight-specific information that allows them to assess traffic demand in OCON airspace.  The system measures and predicts the traffic density at all sectors.  Dynamic measurements and near-term predictions of each sector’s traffic density are available at that sector.  Other examples of non-flight-specific outputs include DSS schedule information, and load graphs that indicate demand at selected fixes (e.g., FIR meter fixes, etc.). 
Responsibility — Sector Team:  Awareness of predicted demand levels, and the effects on traffic operations.

Sector Information — Dynamic density, demand at relevant reference points, and schedule & delay information.
1.2.3
Receive verbal information from other service providers.

Task Objective — Receive information that is not feasibly communicated silently via sector displays.

Background 

· Interphone communications with other NAS service providers are reduced by the information distributed via the situation display and FIPs.  However, a limited amount of inter-sector coordination continues to be performed verbally, and a significant amount of coordination with other service providers (e.g., TM) is conducted verbally.
· Coordination with some FIRs is accomplished silently via automation, using the same techniques applied to coordination with other NAS service providers.  However, automation interfaces with other FIRs may limit the quickness, extent, or feasibility of these electronic information exchanges.  Therefore, enhanced voice communications systems provide easy access to direct contact between FIRs. 
Responsibility — Sector Team:   Complex negotiations and/or information exchanges.

Information — Verbal Information:  Inter-sector coordination data, TM information, supervisory initiatives.

1.2.4
Receive information from aircraft.

Overall Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances.  

General Background — This task concerns the controller’s maintenance of situation awareness through receipt of pilot-initiated communications.  Controller-initiated communications are discussed in Task 3.1.2. 

· This task does not include the receipt by the controller of aircraft position reports.  Under the current system, controllers manually receive and record all such reports. In 2005, the controller has no involvement in routine position reporting.  These reports are either entered into the NAS automatically by the aircraft via datalink, or they are entered into the NAS by third-party communications stations that receive verbal reports from pilots. 

· Today, communications are often conducted via HF voice, using a relay through third-party communications stations.  In unusual situations, the controller or pilot may request the station to initiate a ‘phone patch’ for direct communications.  In 2005, indirect voice is used only as required by the equipage of individual aircraft.    For most aircraft, direct non-voice communications are provided via datalink as the primary means of controller/pilot communications.    In addition, direct voice communications are easily available.  The subtasks that follow describe pilot-initiated communications via datalink, relayed voice, and direct voice, respectively.

 (a)
Receive datalink messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background (Sector) — Arrival of a downlinked message (excluding position reports) is indicated at the sector by a visual alert.  Upon receipt of these messages, a manual controller input results in a confirmation being uplinked to the flight. Downlinked message content is automatically output on the data block and/or FIP as follows.  

· Emergency messages are discriminated for prioritization by the controller.  

· Pilot requests for control actions are displayed as FIP input selection options.  

· Unacknowledged datalink clearance status is indicated on the data block and/or FIP.  Upon receipt of acknowledgment, the unacknowledged clearance indicator is automatically suppressed.  If an acknowledgment is not received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is automatically displayed.  

Background: (Non-Sector) —Downlinked position reports are entered automatically into the NAS, and sector displays are updated accordingly.  Some pilot advisories, such as NOTAMs, are routed by automation to the NAS-WIS for distribution  per Task 1.1.4.  

Responsibility — Automation:  Automatic receipt of control information, pilot requests, and position reports.  Sector Team:  Awareness of datalinked information, excluding position reports.

Sector Information — Primary:  Alert of message arrival, message content, emergency discriminator, pilot-requested input selection option, suppression of unacknowledged clearance indicator upon receipt of acknowledgment, ‘unacknowledged clearance’ task prompt.

 (b)
Receive relayed voice messages.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances. 

Background (Sector) — Information received from a flight by the third-party communications station is entered into NAS automation by station personnel.  Arrival of a relayed message (excluding position reports) is indicated at the sector by a visual alert.  Relayed message content is automatically output on the data block and/or FIP as follows.  

· Emergency messages are discriminated for prioritization by the controller.  

· Pilot requests for control actions are displayed as FIP input selection options.  

· Unacknowledged clearance status is indicated on the data block and/or FIP.  Upon receipt of acknowledgment, the unacknowledged clearance indicator is automatically suppressed.  If an acknowledgment is not received after a pre-determined period of time, an ‘unacknowledged clearance’ task prompt is automatically displayed.

Background: (Non-Sector) —   Verbal position reports are entered by the communications station into the NAS, and sector displays are updated accordingly.   Some pilot advisories, such as NOTAMs, are routed by the station to the NAS-WIS for distribution per Task 1.1.4.  

Responsibility — Automation:  Receipt of relayed control information, pilot requests, and position reports.  Sector Team:  Awareness of relayed information, excluding position reports.

Sector Information — Primary:  Alert of message arrival, message content, emergency discriminator, pilot-requested input selection option, suppression of unacknowledged clearance indicator upon receipt of acknowledgment, ‘unacknowledged clearance’ task prompt.

(c)
Receive voice messages directly.

Task Objective — 1) Maintain awareness of pilot requests, advisories, emergency notifications, and flight deck responses to controller queries.  2) Ensure the flight’s timely acknowledgment of clearances.  

Background —Direct voice communications with equipped aircraft are easily available via ground-based and space-based systems, without third party intervention.  Either the controller or the pilot may initiate direct communications.  Unlike the domestic environment, oceanic flights do not routinely monitor OCON sector voice channels. Direct communications are initiated in the manner of a telephone call, whereby the initiator enters into automation desired party’s discrete identifier, and automation alerts that party to meet the initiator on the appropriate voice channel. 
Responsibility — Sector Team:  Direct voice communications, entry of information into automation as required.

Information —Flight ID, request, advisory, and emergency information, clearance acknowledgment

1.3  
 MAKE CONTROL DECISIONS & IDENTIFY REQUIRED TASKING

As the product of situation awareness, the OCON controller makes control decisions and determines the flight-specific tasking required to implement them.  To assist in the controller’s decision making and task identification, the system provides 1) conflict detection and resolution, 2) task prompts to indicate time-constrained tasking, 3) TM information and control advisories, 4) relevant user-preferred trajectory information, and 5) flight-specific delay data.  Based on these aids and information, the controller makes decisions and identifies tasks that will assure air safety, meet procedural requirements and TM Initiatives, and maximize conformance to user-preferred trajectories while balancing overall delay.  The following Tasks describe this decision making and task identification process in the OCON environment.

1.3.1
 Detect conflicts & assess alternative resolutions.

Overall Task Objective — Identify potential aircraft, SUA, and weather conflicts, and assess resolution options.

General Background —  OCON controllers assure air safety by detecting potential conflicts with aircraft, SUAs, and weather. Each flight is automatically checked for conflicts on its current trajectory.  Upon controller request, the system also performs ‘trial plan’ checking for conflicts on alternative trajectories.  Automatic and trial plan conflict detection is based on 1) aircraft equipage, 2) trajectory information, 3) aircraft performance as a function of weight, atmospheric conditions, and user operating characteristics, 4) user-preferences and 5) pilot-intent of self-separating flights. Aircraft equipage is determined from the flight profile.    The current trajectory is defined by the flight’s clearance status and, for self-separating flights, pilot intent.  Alternative trajectories generally arise from pilot requests, or from resolutions the controller mentally generates in response to a known conflict.  Current weight is acquired via NAS-WIS/Datalink.  Wind/temperature/pressure aloft is acquired via NWS/NAS-WIS, including reports from aircraft.  User operating characteristics are determined through analysis of historical flight objects. User preferences and pilot-intent are input from the flight deck via NAS-WIS/datalink. 
(a)
Detect aircraft conflicts.

Task Objective:  Identify potential aircraft conflicts on currently-cleared trajectories.

Background: OCON operations utilize manual-, surveillance-, and pilot-separation. Manual separation criteria are applied between aircraft making infrequent position reports, either verbally or automatically (these aircraft are referred to hereafter as ‘manually-controlled’ flights).  Surveillance-separation criteria are applied between aircraft making very frequent automatic position reports (these aircraft are referred to hereafter as ‘surveilled’ flights). For mixed traffic pairs, the surveilled aircraft is separated from the protected airspace of the non-surveilled flight. Self-separation is allowable between CDTI-equipped flights, per Task 1.3.6.    When self-separation is established, a controller input terminates automatic conflict probing between the self-separating flights.  With self-separation in effect, the flight deck provides pilot-intent information via NAS-WIS/Datalink, for use in probing against non-self-separating flights.

· For flights making verbal position reports, manual control procedures remain generally unchanged from the current system.  However, manual separation standards are reduced due to improved navigation and altimetry.  For flights making frequent automatic position reports, position data is transmitted at a sufficient rate to support surveillance separation.  The resulting surveillance control procedures are similar to those used in the ECON, but oceanic surveillance separation standards may be greater than those used domestically. 

· The system automatically probes for conflicts across the length of each flight’s in-sector route.  These probes are based on the currently-cleared trajectories of all aircraft, and on the pilot-intent of self-separating flights.  Probing begins for each flight immediately upon 1) transfer of control from another FIR or another NAS oceanic sector, or 2) initiation of oceanic-entry coordination by a domestic sector.

· The aircraft-to-aircraft conflict probe is based on the surveillance- and manual-control criteria that apply to each aircraft pair.  The system alerts the controller to situations in which  1) separation will not exist, 2) only minimal separation will exist, and 3) surveillance or manual separation will not exist, but self-separation is in effect.   The minimal-separation alert enables the controller to identify flights that may require special handling in terms of monitoring and issuance of restrictions.  

· When the probe predicts a conflict, it indicates the identities of the conflicting flight(s).  Upon controller request, the system indicates the locations and times at which the flight will lose separation with each aircraft.  If the conflicting flights’ trajectories will eventually diverge, the system also indicates the locations and times at which separation is restored.  Conflict resolution options are provided per Task 1.3.1(e).

Responsibility:  Sector Team:  Identification of flights in potential conflict on current trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
(b)
Detect SUA and weather conflicts.

Task Objective:  Identify potential conflicts on currently-cleared trajectories.

Background:   Controllers resolve SUA and terrain conflicts, and they use weather conflict information to assist the pilot in avoiding severe weather.  

· Weather conflict probes check the trajectory of each flight against predictive information on the movement of hazardous weather areas containing conditions such as icing, turbulence, and volcanic ash.  In addition, these probes check the flight against information input by operational personnel to describe the effect of adverse weather on the operability of each sector (reference Task 1.1.2).

· Airspace probes are based on SUA schedules, flight-specific APREQs, flight trajectories, applicable surveillance- or- manual-control criteria, and the pilot-intent of self-separating flights.  Flight-specific coordination with the SUA’s controlling organization may be performed by the controller, supervisor, military liaison, or traffic manager.  Scheduling activities involving the SUA’s controlling organization are generally performed by the supervisor, military liaison, or TM, and the resulting SUA schedule is entered into automation.

· Corridors between today’s coastal SUAs funnel traffic over a small number of gateway fixes.  In addition to diverting flights from optimum routes, this creates congestion at the gateways that is resolved by delaying flights, or by assigning undesirable altitudes.  In 2005, surveillance separation reduces the protected airspace for each flight.  This alleviates congestion, which reduces the use of delays and undesirable altitudes.  In addition, improved coordination with SUA organizations increases civilian use of the SUAs, thus circumventing the gateways and accommodating user-preferred trajectories for many flights. 

· In 2005, commercial space launches occur more than once per week from coastal, inland, and sea-based space ports, rather than from today’s military ranges.  They involve reusable vehicles (e.g., rockets, space-planes, etc.) that return to base after delivering their payloads.  Therefore, mission planning is a collaborative process involving launch operators, traffic management, ATC, and UOCs.   Enhanced information exchange via the NAS-WIS expedites the distribution of information on launch and re-entry schedules, and the dynamic status of reserved airspace.  Improved weather and traffic predictions allow precise launch and re-entry windows to be determined, minimizing the time airspace needs to be reserved.  As a result, dynamic space transition corridors (versus today’s static SUAs) are reserved/released as the vehicle transitions to/from orbit. 

· When a weather or SUA conflict is predicted, the system automatically provides an indication to the controller.  The identity of the relevant SUA is automatically indicated on the flight’s data block and/or FIP.  Upon controller request, the system displays SUA status and schedule information, and the location and time at which a weather or SUA conflict will occur. 
   Responsibility — Automation:  Conflict detection.  Tactical Controller:  Awareness of in-sector terrain, weather, and SUA conflicts, and assessment of conflict locations & times.
Sector Information — Primary:  Current & predictive weather information, sector operability information, SUA status & schedule, conflict detection, and identities of flights with a weather or SUA conflict, identities of conflicting SUAs.  Secondary:  Conflict locations & times.
 (d)
Evaluate alternative trajectories. 
Task Objective:  Detect conflicts on alternative trajectories.

Background:  The previous Tasks discussed the automatic detection of conflicts based on the currently-cleared trajectories of the traffic.  Before changing a flight’s trajectory, the controller must ensure not only that the revised trajectory is free of conflicts, but that the transition to that trajectory is also conflict free.  The system therefore provides a ‘trial plan’ conflict probe for testing alternative trajectories.  These trajectories generally arise either from a pilot request, or from a resolution the controller mentally generates in response to a known potential conflict.

· On-request trial planning is provided at selected sectors to test alternative trajectories.  Simple inputs and succinct system responses make trial planning feasible at a single-controller sector under high traffic volume and complexity. 

· Automatic trial planning is performed at selected sectors based on user-supplied altitude profile information, per Task 1.3.4, below.

· On-request and automatic trial plan probes check alternative trajectories for conflicts with aircraft, weather, and SUAs, both on the revised trajectory and on the transition to it.   For example, an aircraft at FL330 that is requesting FL370 is checked for conflicts with all aircraft, SUAs, and weather at FL350 and FL370.

· On-request and automatic trial plan probes automatically alert the controller to situations in which 1) separation is predicted not to exist, 2) only minimal separation will exist, and 3) surveillance or manual separation will not exist, but self-separation is in effect.  Upon controller request, the system also provides a graphical depiction of detected conflicts to indicate the locations and times at which separation is lost and restored.  

· After executing a trial-planned action that is considered problem-free by the system, the controller is generally able to perform less complex mental trajectory analysis of the resulting traffic interactions.

Responsibility:  Sector Team:  Identification of flights in potential conflict on alternative trajectories, determination of loss-of-separation and restored-separation locations and times. 
Information:  Primary:  Identities of flights in potential conflict, aircraft equipage, and pilot-intent of self-separating flights.  Secondary:  Loss-of-separation and restored-separation locations and times.
(e)
Assess conflict resolution options. 
Task Objective:  Determine the impact of conflict resolution options. 

Background: The system provides resolution options for aircraft, SUA, and weather conflicts that are detected either through automatic or trial plan conflict probing.    These resolutions may utilize reroutes, manual restrictions, or — for appropriately equipped aircraft— surveillance control techniques such as vectoring, speed control, and surveillance-monitored climbs and descents.  Resolutions requiring a climb are validated based on temperature/pressure aloft, aircraft weight, and the users’ operating characteristics and altitude-profile requests.  The system generated resolutions are displayed as input selection options on the FIP and/or data block of the applicable flight.

Responsibility:  Sector Team:  Selection of the most operationally effective resolution option. 
Information:  Primary:  Conflict resolution options.
1.3.2
 Identify the tasks required to meet procedural requirements.

Task Objective:  Determine the tasks and timing required to implement procedurally required actions.

Background:  Each flight’s route, type, and equipage define many procedurally-required tasks.  To assist the controller in tracking the status of these tasks for each flight, the system provides prompts that draw attention to tasks that are both predictably required and objectively time-constrained.  The following examples illustrate the types of situations for which task prompts are available:

· A required pilot report (such as a report reaching an assigned altitude) has not been received after a predetermined amount of time.

·  A clearance has remained unacknowledged for a pre-determined period of time.  (Different time parameters are applied to datalinked and relayed-voice clearances.)  
· A flight in handoff status has not been accepted by the receiving sector within a predetermined amount of time.
Responsibility:  Sector Team — Accomplishment of procedurally required tasking.  

Information:  Primary — Call sign, overdue action, and task prompts.
1.3.3
Identify the tasks required to implement TM Initiatives. 
Task Objective — Determine the control actions and timing required to meet TM Initiative requirements.

Background — To resolve demand/capacity imbalances on oceanic resources (e.g., OCON sectors and routes, non-U.S. FIRs, etc.), traffic managers conduct a strategic planning process  (Reference Section B, Task 2.0) to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a NAS reconfiguration, and/or the implementation of demand modulation.  NAS reconfigurations are used to increase the capacity of the impacted resources, while demand modulation is used to restrain excess demand on those resources.  

· NAS Reconfiguration.  For a TM Initiative that involves a NAS reconfiguration, the OCON configuration elements that can be manipulated include aircraft routings and airspace configurations.  Controllers primarily receive reconfiguration requirements verbally from the ATC supervisor, and the new configuration is output on sector displays when the Initiative is implemented. 

· Demand Modulation.  When a NAS configuration is either not feasible, or does not completely eliminate the demand/capacity imbalance, the most generally used demand modulation techniques involve time-based and/or trajectory-based solutions to restrain excess demand.  Time-based solutions place aircraft at specified resources at specified times.  This may be achieved through time-based metering, miles-in-trail restrictions, speed restrictions, etc.  Trajectory-based solutions direct flights away from an impacted resource through the use of reroutes, altitude changes, etc.  

· For time-based solutions, TM DSSs develop a Demand Modulation Schedule (DMS) that assesses the times at which individual flights must depart from or arrive at specified resources.  To modulate excess demand in accordance with the capacity of each relevant resource, DMS processing proposes traffic routing and sequence, and  inter-aircraft spacing.  The DMS for a given resource (e.g., OCON metering fix, etc.) provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity at affected resources by specifying the times at which flights must enter a sector[7_543], enter a non-U.S. FIR), cross an OCON metering fix, etc.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.  The system continuously maintains a DMS at relevant resources.  If demand modulation is required, both a DMT and an FFT are presented on the schedule for each flight.  If a flight’s FFT is repeated on the schedule as a DMT, the flight is required to meet that time at the resource.  If only an FFT is presented for a flight, then there is no mandatory requirement for the flight at the resource. 

· Since time-based solutions are not applicable to all situations, the TM Initiative may require the implementation of alternative trajectories for specified flights that remove them from traffic population using the impacted resource.  TM Initiatives may also resolve imbalances using a combination of DMS-based and trajectory-based demand modulation. 

· TM Initiative Implementation.

· To implement a time-based solution, the traffic manager ‘activates’ the DMS, and appropriate control-action advisories are automatically output at the relevant sectors.

· Upon the traffic manager’s activation of a trajectory-based solution, the system distributes the necessary route and altitude information to the appropriate control positions as preplanned TM directives, which are implemented by the controller(s) as soon as feasible.

· Upon TM activation of a combined time- and trajectory-based solution, trajectory information is distributed to sectors as preplanned TM directives (which are implemented by the controller as soon as feasible), and DMS-based control-action advisories are output on the data blocks and FIPs at relevant sectors.

· Sector Information. 

· Relevant time-based and trajectory-based information are output on the sector’s displays.   DMTs, MIT restrictions, or control action advisories (speeds, altitudes, headings, routings, etc).  This information is presented on the data blocks and/or FIPs of the appropriate flights.  System-generated task prompts are provided for control actions that are objectively time-constrained.
· The controller may view the DMS for a relevant resource in various flight-specific forms, such as lists and timelines, for example.  Lists may be comprised of FIPs for each aircraft using the resource of interest, organized per sector definition.  Timelines at specified resources represent another graphical means of presenting chronological DMS information.  These types of outputs may present information such as the aircraft callsign, its DMT and FFT at the applicable resource, or other site-adapted information. 

Responsibility — Sector Team:  Identification of TM Initiatives tasking.  TM:  TM Initiative definition.
Information — Primary:  NAS configuration, DMTs and FFTs, TM directives for revised flight trajectories, control-action advisories (speeds, altitudes, headings, routings, etc.), and control action task prompts.  
1.3.4
Identify the tasks required to accommodate Free Flight. 

Task Objective:  Accommodate user-preferred trajectories with minimal restrictions.

Background:  The goal of Free Flight is to allow users to operate on optimal routes, which are generally defined by atmospheric conditions, and on optimal altitude profiles, which are characterized by unimpeded step climbs as fuel burnoff allows aircraft to reach higher altitudes.  The system facilitates oceanic Free Flight as follows:
· Entry of flights to their preferred routing or assigned route structure is facilitated by reduced (i.e., surveillance) separation standards, and by the increased availability of coastal SUAs to civilian traffic.  Initial route requests are filed by the UOC, and appropriate routings are coordinated by the UOC, traffic manager, and supervisor. 
· Climbs are based on aircraft performance and weight, atmospheric conditions (wind, pressure, and temperature aloft), and user-filed step-climb data.  Based on these factors, the ‘next requested altitude’ is distributed to the appropriate OCON sectors in a time-sequenced manner.  At the appropriate time, the climb is automatically trial-planned and then presented to the relevant sector as a conflict-free control advisory.  If necessary, interim altitudes based on the trial plan are presented to the controller.  Trial planning then continues automatically, providing ‘next available altitude’ advisories as the flight progresses, until its altitude request is met.

· OCON sectors are generally not involved in the descent phase of flight.  When applicable, however, the optimum top-of-descent is calculated by the NAS based on aircraft performance and weight, optimum speed, length of route to the runway (based on traffic considerations), and winds aloft.  Thereafter, descents are processed in the same manner as climbs, including time-sequenced automatic trial planning. 
Responsibility:  Sector Team:  Accommodation of user-preferred trajectories.
Information:  Primary — User-preferred trajectory, trial-planned climb and descent advisories.
1.3.5
Identify appropriate flights for implementing problem resolutions. 

Task Objective:  Balance overall delay.

Background:  The system provides ‘cumulative delay’ data that quantifies the total delay an aircraft absorbs throughout its flight.  This data is available for output on the FIP.  Availability of this data enables (but does not require) controllers to analyze traffic interactions in terms of the delay that has been absorbed by the flights involved.  Thus the controller may use cumulative delay as a ‘tie breaker,’ resulting in the imposition of control actions against flights that have absorbed less delay, rather than an interacting flight that has absorbed more.
Responsibility:  Sector Team:  Equitable allocation of delay.

Information: Primary:  Cumulative delay.

1.3.6
Identify appropriate situations for the use of self-separation.

Task Objective:  Identify situations in which self separation will increase controller and airspace efficiency.

Background: Self-separation reduces traffic-driven restrictions on user-preferred trajectories.  It also improves airspace efficiency by allowing timely and precise aircraft maneuvering.  CDTI-based self-separation is based on aircraft equipage, and is implemented by as yet undefined procedures and separation minima.  In general, that procedural environment requires the imposition of lateral and vertical deviation limits by the controller, airspace-sensitive conformance checking by the system, and pilot intent information from the flight deck.  The use of self-separation requires the concurrence of both controller and pilot, but may be requested by either.  Pilots are cleared for self-separation between their flight and a single opposing flight identified by the controller.  The following examples illustrate the types of situations in which self-separation might be used:

· A flight performs stationkeeping (either laterally or in trail) within a traffic flow.  

· An aircraft operates at or through another flight’s altitude. 

· An aircraft separates itself from a flight in an interacting traffic flow.  

Responsibility:  Flight crew and controller responsibilities will be defined based on the procedural environment.
Information:  Primary:  Call sign, aircraft equipage, self-separation status, deviation limits, event prompts for aircraft conformance and airspace violation.  
2.0  OCON SECTOR ENTRY

The previous Tasks provide controllers with overall situation awareness, and allow development of a prioritized task queue.  The balance of this module assumes that the controller’s task queue is implemented as flights are processed through the sector in two stages, i.e., sector entry and sector transit.  The entry phase begins with the early availability of flight profile information, and ends when the flight enters the sector.  During this time, controllers incorporate the flight into their mental picture of the traffic situation, and manage the entry of the flight into the sector.  

2.1  
RECEIVE INITIAL INFORMATION ON AN APPROACHING FLIGHT

Today’s strip-based traffic data is replaced in 2005 by a graphical situation display that presents information in similar manner to that used in the ECON environment.  In addition, the system provides an immediate indication and graphical description of conflicts, in contrast to today’s labor-intensive process of detecting and analyzing conflicts based on strip data. For flights with very frequent automatic position reporting, the system allows OCON controllers to use the same surveillance control techniques available in the ECON environment, including vectoring, speed control, and surveillance-monitored climbs, descents, and airspace separation. For flights making infrequent position reports, either verbally or automatically, the system provides a high degree of assistance in the implementation of manual control procedures. For these ‘non-surveilled’ flights, manual control procedures remain similar to those used in today’s system.  As discussed in the introduction to this task module, however, OCON displays allow both surveillance- and manual-control procedures to be implemented using concepts and nomenclature derived from ECON operations. The following tasks describe the handoffs, pointouts, conflict detection, and coordination involved in sector entries for both surveilled and manually-controlled flights.

2.1.1
Receive flight profile information. 

Task Objective:  Assess the general characteristics of upcoming traffic.

Background: The flight profile on airborne and proposed flights is available up to several hours before the flight enters the OCON sector.  The content and the timing of the delivery of this information is based on sector-defined criteria.  Since the flight profile delivery may precede by several hours the receipt of active flight information, it generally does not play a significant role in the controller’s assessment of the upcoming traffic situation. 

Responsibility:  Sector Team:  Awareness of non-active traffic, per sector needs.
Information:  Primary:  Sector defined flight profile information.  

2.1.2
Receive an active FIP on a flight approaching from an ECON or OCON sector.

Task Objective:  Determine general characteristics of traffic approaching from within the NAS.

Background:  For an airborne flight from an inland domestic location or from another OCON sector, an active FIP is available at a predetermined time prior to airspace entry.  For a departure from a coastal location, an active FIP is available upon the system’s completion of departure planning following the flight’s pre-ISM notification (see Section A, Part 1, SCON Task Module).   The timing and content of these FIPs is sector-defined.  In the aggregate, these FIPs enable the controller to determine the general characteristics and equipage of traffic approaching from NAS airspace.

Responsibility:  Sector Team:  Awareness of approaching NAS traffic.
Information:  Primary:  Sector-defined flight object information.

2.1.3
Receive sector-entry coordination.

Overall Task Objective:  Assess traffic interactions based on active flight information.

General Background:  In today’s system, another oceanic FIR transfers a flight to a NAS oceanic sector by providing the receiving controller with the flight’s callsign, coordination (i.e., boundary) fix, pilot-estimate at the fix, and altitude.  This transfer is generally conducted either verbally, or via hardcopy printout produced by one of various systems.   The oceanic controller then activates the proposed flight plan that is generally available in automation for the flight.  Upon flight plan activation, the system generates the appropriate flight progress strips, and the controller sequences them into the strip bays.  For flights entering the sector from domestic airspace, strips are automatically generated at a predetermined time prior to sector entry, and fix/time/altitude information is generally received via interphone from the transferring domestic controller.  The following subtasks describe the OCON sector’s receipt of active control information using the automation capabilities that are available in 2005.

(a)
Receive handoff notification from another OCON sector or a non-U.S. FIR.

Task Objective:  1) Identify a surveilled flight, or 2) determine the estimated position of a non-surveilled flight.

Background:  In contrast to ECON sectors, oceanic handoffs are often initiated at a great distance from the OCON sector boundary (i.e., on the order of one hour out).  These handoffs are conducted as follows:

· For non-surveilled flights from another OCON sector, data block handoffs are generally system-initiated when a pilot estimate is received for the coordination fix.  Prior to handoff initiation, the flight can be observed via limited data block, along with indicators of the flight’s last reported position and its current estimated position.  

· For surveilled flights from another OCON sector, handoffs are generally system-initiated at a pre-established time or distance from the sector boundary.  Prior to handoff initiation, the flight can be observed via limited data block, along with a surveillance target.  

· Surveillance handoffs and manual transfers from most non-U.S. FIRs are initiated by that FIR and forwarded electronically to NAS automation.  Upon receipt of either the handoff or the transfer, the NAS initiates a handoff on the appropriate OCON sector’s displays.  The visibility to the receiving controller of the flight prior to handoff/transfer also depends on the interface with the transferring FIR. 

· Handoffs and manual transfers from some FIRs are conducted verbally, using ground-based and space-based communications systems that enable routine voice contact between controllers.  Upon receipt of a verbal handoff or transfer, the coFntroller manually activates the flight in automation.  Flights approaching from these FIRs may not be observable at the OCON sector prior to handoff/transfer.

· Upon initiation of a handoff from another NAS sector, a full data block is displayed.  Handoff initiation on a flight from another FIR generates the active FIP, as well as the flight’s full data block. 

Responsibility:  Sector Team:  Awareness of the active traffic situation.
Sector Information:  Primary:  Target, last-reported and currently-estimated positions, graphical surveillance/manual-control discrimination, full data block, handoff indication, initial generation of a FIP for a flight from another FIR.  Secondary:  Track projections.

 (b)
Receive a sector-entry pointout from an ECON sector.

Task Objective:  Identify the approaching flight, determine if the flight will be surveillance- or manually-controlled in oceanic airspace, and receive relevant control information.

Background:  Well before the flight nears oceanic airspace, the ECON controller initiates a pointout to the OCON sector.  (As discussed in Task 2.2.3, the ECON controller will eventually hand the flight off to the OCON sector.  This initial pointout is performed while the flight is deep in ECON airspace.)  Prior to initiating the pointout, the ECON controller uses the preplanning function to indicate the expected clearance status of the flight upon oceanic airspace entry, including manual restrictions, if applicable.  This information is automatically forced on the OCON FIPs and data blocks. The OCON display also indicates the flight’s CDTI equipage, and whether the flight will be surveillance- or manually-controlled in oceanic airspace. 

Responsibility:  Sector Team:  Awareness of the active traffic situation.
Information:  Primary:  Surveillance target, graphical surveillance/manual-control discrimination, full data block, current and preplanned clearance status (heading, route, altitude, speed, etc.) including manual restrictions if applicable, position-reporting equipage indicator, and CDTI equipage indicator.  Secondary:  Track projections.

2.1.3
Detect potential conflicts & assess resolution options.

Task Objective:  Determine the approaching flight’s in-sector interactions with SUAs, weather, and other aircraft.

Background:  Before displaying a handoff or sector-entry pointout at the OCON sector, the system performs an automatic conflict probe on each flight across the length of its route within the receiving sector, per Task 1.3.1.  Upon displaying the handoff/pointout, the system automatically alerts the controller to in-sector conflicts, as follows:  

· The identities of conflicting flights and/or SUAs are automatically displayed on the flight’s FIP, in association with its data block on the situation display, on a tabular list, and/or through other means per sector definition. The identities of minimally separated aircraft, and of self-separating flights, are displayed in a similar but discriminated manner.   Weather conflicts are also indicated on the FIP, data block, tabular list, etc. 

· Upon controller request, the system graphically depicts the coordinates and times at which the flight will lose separation with other aircraft or SUAs.  If the flight’s trajectory eventually diverges from the trajectories of conflicting aircraft, the system also depicts the locations and times at which separation is restored. 

· Upon controller request, the system provides de-conflicted resolution options.  In addition, the controller may trial plan mentally-generated alternative resolutions. 

· The system generated resolutions are displayed as input selection options.  To perform silent conflict-resolution coordination with the transferring sector, the controller may use the preplanning function to force either the appropriate system-generated input selection option, or a mentally-generated control action, on the displays of the transferring sector (reference Tasks 2.2.2 and 2.2.3).

Responsibility:  Sector Team:  Initial evaluation of traffic interactions.
Information:  Primary:  IDs of conflicting/minimally-separated/self-separated flights, identities of relevant SUAs, weather-conflict indicator, loss-of-separation & restored-separation locations/times, resolution options.
2.2  
RESPOND TO SECTOR-ENTRY COORDINATION

The previous Tasks describe the initiation of the sector-entry pointout by the transferring ECON sector, the NAS initiation of handoffs on flights approaching from another FIR or OCON sector, and the alert of potential in-sector conflicts involving the flight being transferred.  If action prior to airspace entry is desirable in order to resolve a potential conflict, OCON controllers may coordinate to have the transferring sector implement the appropriate control action, or they may request control so they themselves can implement the control action while the flight is in the transferring sector’s airspace.  The following Tasks describe these types of coordination.

2.2.1
Select Automatic Handoff/Pointout Acceptance ‘Enabled/Disabled’
Task Objective:  Maintain awareness of traffic entering the sector.

Background:  Controllers can enable a function which automatically accepts handoffs and sector-entry pointouts on flights that are projected to be conflict-free across the sector.  This function can be enabled/disabled at will.  If this function is disabled, handoffs and pointouts are processed according to Tasks 2.2.2 through 2.2.4 below.  

· When enabled, the function accepts the handoff/pointout for each conflict-free flight at a predetermined time or distance from the sector.  

· Handoffs and pointouts on flights for which a conflict is predicted must be handled manually, per Tasks 2.2.2 through 2.2.4.  The data objects for flights with a projected in-sector conflict are emphasized to indicate the need for manual handling.  

· Prior to automatic handoff/pointout acceptance, the receiving controller can manually intervene, on a per flight basis, to reject the handoff/pointout or to initiate a request for control, per Tasks 2.2.2 through 2.2.4.

Responsibility:  Automation:  Acceptance of conflict-free flights, and notification to the controller of flights involved in a potential in-sector conflict.  Sector Team:  Accountability for automatically accepted flights, and manual acceptance of flights involved in a potential in-sector conflict.
Information:  Primary:  Auto-Accept “Enabled/Disabled” status, target or estimated position, data block, notification of requirement for manual acceptance.

2.2.2
Issue control instructions to the transferring sector.Task Objective:  Assure that separation is established by the transferring controller.

Background: The receiving controller’s approval for sector entry is indicated by accepting either a handoff or a sector-entry pointout.  Before approving a flight’s sector entry, the OCON controller may require the transferring sector to implement specific control actions.  The receiving controller performs this coordination either in response to the sector-entry pointout by an ECON sector, or while a flight is in handoff status from another OCON sector or a non-U.S. FIR.  Electronic interfaces with the various non-U.S. FIRs determine the type of feedback that is provided to the initiating controller by the handoff process.

· To execute this coordination silently, the receiving controller indicates the conditions the flight must meet prior to sector-entry by forcing appropriate instructions on the transferring controller’s FIP and/or data block. 

· The receiving controller forces these instructions on the other sector by using the preplanning function, and either the conflict resolution selection options provided by the system, or manually entered control instructions based on a mentally generated resolution.  

· The transferring controller may either enter an annotation in automation to indicate acceptance of the control instructions, or enter an annotation indicating that the instructions cannot be complied with. 

· Acceptance of the control instruction by the transferring controller completes the handoff from another OCON sector, and it completes the sector-entry pointout from an ECON sector.  In the case of a handoff, the transferring sector retains limited control of the track to the extent required to implement the specific, agreed-upon control instructions.

· An indication by the transferring sector that the control instruction cannot be complied with necessitates verbal coordination between the controllers.  Upon completion of the verbal negotiation, the handoff or pointout is either rejected by the receiving controller and the flight is diverted from the sector, or the receiving controller forces the agreed upon actions on the transferring sector, and that sector completes the handoff or pointout by entering an annotation in automation to indicate acceptance.

· When the transferring sector implements the control action, the previous preplanning is suppressed and the instructions are displayed as the current clearance status of the flight.  

· Electronic interfaces with the various non-U.S. FIRs determine the type of feedback that is provided to the initiating controller by the handoff process.  And so, while the silent coordination process just discussed may also be used to communicate with some non-U.S. FIRs, the interfaces with still other FIRs may not support this process.  Therefore, enhanced ground-based and space-based systems are provided that enable the OCON controller to quickly and routinely establish voice communications with all FIRs in order to conduct the necessary coordination.

Responsibility:  Sector Team:  Inter-sector and inter-FIR coordination.

Information:  Primary:  Call sign, control instructions issued to transferring sector, and transferring sector response via 1) clearance status update, or 2) indicator of eventual compliance, or 3) unable-to-comply indicator.

2.2.3
Request control from transferring sector & accept or reject sector entry.

Task Objectives:  Gain the authority to implement control actions in the transferring sector’s airspace.

Background:  The previous Task described the means by which the receiving controller may, as a condition for sector entry, instruct the transferring sector to implement specified control instructions.  This Task illustrates how the handoff and sector-entry pointout processes enable the two sectors to silently negotiate specific control actions to be implemented by the receiving controller while the flight is in the transferring sector’s airspace.

· Acceptance of a handoff or sector-entry pointout is accomplished as follows:  

· The transferring sector may preemptively release various levels of control (e.g., complete control, control for turns, control below a specified altitude, control for climb at a specified time, etc.) as part of the handoff or pointout initiation message.  

· The receiving sector may request various levels of control as part of the handoff acceptance.  

· A request by the receiving sector, or a preemptive release by the transferring sector, can either be accepted or counter-offered by the other sector as part of the continuing handoff/pointout transaction.  At any point in this dialogue, an acceptance input by the responding sector completes the transaction.

· If agreement is not readily reached through silent coordination, the controllers communicate verbally, enter into automation the agreed-upon level of control, and complete the handoff/pointout transaction. 

· Handoff/pointout status and the level of control released to the receiving sector are output on the displays of all sectors involved in the handling of the flight. 

· The receiving sector may reject the OCON handoff or ECON pointout if agreement is not reached in the control negotiation discussed above, or for unrelated reasons.  In either case, a rejection suppresses the flight’s data at the receiving sector, and sends a notification of rejection to the transferring sector.

· The silent coordination process just discussed may also be used to communicate with some non-U.S. FIRs.  However, electronic interfaces with still other FIRs may not support this process.  Therefore, enhanced ground-based and space-based systems are provided that enable the OCON controller to quickly and routinely establish voice communications with all FIRs in order to conduct the necessary coordination verbally.

Responsibility:  Sector Team:  Control negotiations on handoff/pointout.

Information:  Primary:  Indication of handoff/pointout status, level of control preemptively released by the transferring sector, level of control requested by receiving sector, indication of handoff/pointout acceptance and level of control ultimately released, notification to the transferring sector of handoff/pointout rejection.
2.2.4 
Accept post-approval handoff from an ECON sector.
Task Objective:  Accept the flight as it nears oceanic airspace.

Background: As the flight nears the OCON boundary from domestic airspace, the ECON controller initiates the handoff to the OCON sector.  Acceptance of the handoff is generally pro-forma, since coordination on traffic approaching from domestic airspace is generally completed while the flight is well within the ECON sector, using the pointout process discussed in Task 2.1.3(b) above.  However, all silent coordination capabilities are available for revising the previously agreed upon sector-entry conditions.

Responsibility:  Sector Team:  Handoff acceptance.
Sector Information:  Primary:  Handoff notification, handoff acceptance indicator, control negotiations as required.

2.2.5 
Verify transfer of communications.
Task Objective:  Verify the sector’s eligibility to conduct datalink and direct voice communications.

Background: The communications transfer occurs after completion of the handoff to the OCON sector, and before the flight enters the receiving sector’s airspace.  When the transferring sector has no further need to communicate with the flight, a controller input at that sector (either another NAS sector or a non-U.S. FIR) transfers datalink messaging capabilities to the receiving OCON sector.  The same input from a NAS sector also uplinks the receiving sector’s voice frequency to the flight.  Issuance of the receiving sector’s voice frequency by a non-U.S. FIR is implemented by the procedures in place at that FIR.  

· The flight may immediately contact or monitor the receiving OCON sector, if directed to do so, or it may take note of the frequency and contact the sector when and if the need arises.

· The transfer of datalink messaging authority is implemented by automation, which routes all control-related datalink messages from the aircraft to the authorized sector, and allows only that sector to datalink control information to the flight. 

· The identity of the sector with communications authority is displayed on the data block and FIP at all sectors observing the flight.  During the handoff/pointout transactions discussed above, the OCON controller may direct the transferring controller to instruct the flight to make voice contact with the OCON sector.  However, aircraft do not usually contact or monitor the OCON sector’s voice channels.

· For relayed voice communications, third-party communications stations remain aware of the ATC sector with communications authority for the flight.  The station’s entry of flight information into NAS automation is automatically routed to the appropriate sector.

Responsibility:  Sector Team:  Verification of communications eligibility.
Information:  Primary:  Identity of the sector with messaging authority, and routing of communications.
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3.0  OCON SECTOR TRANSIT 

The transit phase of a flight begins when the sector is communicating with the flight and has authority to control it.  This phase ends when the flight exits the sector’s airspace.  During the intervening period, the controller performs the tasks required to implement control decisions, transfer control of the flight to the downstream sector, transfer communications, and monitor the flight until it is beyond the boundary and clear of the sector’s other traffic.  
3.1  
IMPLEMENT CONTROL DECISIONS

As discussed in Task 1.3, controllers make flight-specific decisions within the context of the overall traffic situation.  Using the system aids and information discussed earlier, controllers make decisions and identify control actions that will assure air safety, meet procedural requirements and TM Initiatives, and maximize conformance to user-preferred trajectories while balancing overall delay.  The flight-specific tasks generated by these decisions primarily involve inter-sector coordination, and the issuance of clearances and advisories, as discussed in the following Tasks.  

3.1.1
Perform inter-sector coordination.

Task Objective:  Receive/forward control information and pilot requests, coordinate to gain approval for a flight’s current trajectory, and coordinate to gain approval for changing a flight’s trajectory.

Background:  Most inter-sector coordination is performed silently, and the results are available for display at all sectors involved in handling the flight.  Voice is generally used only to forward atypical information, or for coordination with some FIRs with whom silent coordination is not feasible.  Coordination (either silent or voice) can be performed by any member of the sector team. 

· Pilot requests and basic control information are automatically forwarded via data blocks and FIPs. To ensure that the formats and filters in use at the receiving sector do not suppress information a controller wishes to forward, specific control information can be forced on the receiving sector’s displays. 

·  In the current en route system, controllers manually initiate pointouts to gain approval for a flight to enter the affected sector along its current trajectory, or to coordinate a change in the flight’s trajectory that will affect the other sector.  In 2005, OCON and ECON pointouts are conducted in a similar manner, as follows:

· Pointouts to gain approval for the flight’s current trajectory are automatically initiated.  If a trajectory change does not require pre-approval, the controller enters the revised trajectory, and the system automatically initiates any required pointouts.

· Pointouts to coordinate a change in a flight’s trajectory continue to be manually initiated.  The controller first utilizes the preplanning capability to display the desired control actions on the flight’s data block and FIP, and then initiates the pointout.  These preplanning entries are generally accomplished using system generated input selection options that are provided on the FIP of each flight.  In most cases, these selection options allow single-stroke preplanning of a desired heading, route, altitude, altitude restriction, or speed.  Selection options are generally based on procedural requirements, or system-generated conflict resolutions.  

· Automatic and manually initiated pointouts force the flight’s data block and FIP on the displays of the appropriate sector(s).  The forced information includes the preplanned actions of the initiating controller. 

· The receiving controller utilizes the pointout response capability to approve or disapprove the pointout.  This capability allows conditional approval for airspace entry (e.g., at or above a specified altitude, east of a specified longitude, etc.).  It also provides an ‘Accept Handoff’ option to indicate that airspace entry is approved, and that the receiving sector will work the flight.  The ‘Accept Handoff’ option provides the capability for control negotiations as discussed earlier.

· Coordination on a flight that is not within the affected sector’s geographical area of interest is performed using a manually initiated FIP pointout in which only the information posting of the flight is forced on the display of the receiving sector.  The coordination process is the same as the full pointout, including the preplanning function and all of the response capabilities.  A ‘Will Accept Handoff’ option is available to indicate that that sector will work the flight at the appropriate time.

· The silent coordination process just discussed is used between all NAS sectors.  It may also be used to communicate with some other FIRs.  However, electronic interfaces with still other FIRs may not support this process.  Therefore, enhanced ground-based and space-based systems enable OCON controllers to quickly and routinely establish voice communications with all FIRs for verbal coordination.

Responsibility:  Sector Team:  Inter-sector coordination.  
Sector Information:  Primary:  Forced control information & pilot requests, pointed out datablocks and FIPs (including preplanned actions by the initiating controller), pointout response (approved, approval conditions, disapproved, ‘Accept Handoff’).

3.1.2
Issue clearances.

Task Objective:  Manipulate flight trajectories (heading/route, altitude, speed, etc.).
Background: Datalink provides the primary means for issuing clearances to oceanic flights.  Voice communications, (either direct or relayed) are used to issue some clearances due to the nature of the traffic situation, or because of aircraft equipage.  Any member of the sector team may issue voice and datalink clearances, as follows:  

· Virtually all clearances require the input of a NAS message.  Most of these messages are entered using system-generated input selection options provided on the FIP of each flight.  In most cases, these selection options allow single-stroke activation of a desired heading, route, altitude, altitude restriction, or speed.  Selection options are generally based either on procedural requirements, or on system-generated conflict resolutions.  

· For clearances issued via direct voice, the controller enters the appropriate NAS message during clearance issuance and read back, and may direct the flight to report when the clearance is complied with.  If the controller does not expect to maintain direct voice contact for a sufficient length of time, the need for a compliance report is annotated in automation during the entry of the NAS message.  

· Entry of the NAS message immediately updates the current trajectory information on the flight.  

· If a compliance report is required, voice contact may be maintained until the report is received.  If contact is not maintained, and the report is not received after a predefined amount of time, an ‘unreported compliance’ task prompt is presented to the controller, who then takes the appropriate action to acquire the report.

·  For clearances issued via relayed voice, the controller enters the NAS message during clearance issuance.  The controller may include in the message a direction for the flight report when the clearance is complied with. 

· Entry of the message immediately updates the current trajectory information on the flight. 

· The message is automatically routed to the appropriate third-party communications station, which verbally transmits the clearance to the flight.  The flight provides the station with a clearance acknowledgment and any required compliance report.  These acknowledgements and reports are routed electronically by the communications station to the data blocks and FIPs on the controller’s displays.

· The system automatically indicates the receipt or clearance acknowledgements and compliance reports from the communications station.  If no acknowledgment is received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is presented to the controller.  If a needed compliance report is not received after a pre-determined time, an ‘unreported compliance’ task prompt is presented to the controller.

· For clearances issued via datalink, the input of the NAS message triggers the automatic composition of the appropriate datalink message, based on the flight ID, message type, and input value of the NAS message.  The need for a compliance report is annotated in automation during the entry of the NAS message. 

· The composed datalink message is displayed to the controller for review, edited if necessary, and then transmitted.  Upon transmission, the new control information is indicated on the flight’s data objects as an unacknowledged datalink clearance. 

· When acknowledgment is received, the information is displayed as the current trajectory information for the flight.  If no acknowledgment is received after a pre-determined time, an ‘unacknowledged clearance’ task prompt is presented to the controller, who then takes the appropriate action to assure aircraft compliance. 

· If a needed compliance report is not received after a pre-determined time, an ‘unreported compliance’ task prompt is presented to the controller, who then takes the appropriate action to acquire the report.

Responsibility:  Sector Team:  Issuance of datalink, direct voice, and relayed voice clearances, assurance of clearance acknowledgement, and receipt of compliance reports.  
Sector Information:  Inputs:  Datalink activation, flight ID, message type, input data value, datalink message editing, datalink ‘transmit’ action, compliance-report requested indicator.  Outputs:  Current trajectory, composed datalink message (for review and editing), cleared but unacknowledged trajectory information with ‘unacknowledged clearance’ indicator, ‘unacknowledged clearance’ task prompt, and ‘unreported compliance’ task prompt.
3.1.3
Provide advisories and on-request information updates.

Task Objective:  Provide information that promotes air safety and/or user planning (e.g., traffic advisories, PIREPs, NOTAMs, NAS infrastructure outage reports, etc.).

Background: Traffic, weather, SUA, and infrastructure advisories are issued as follows:

· Traffic advisories are generally not provided to manually-controlled aircraft since the controller has no precise knowledge of their position.  Advisories to surveilled flights are provided as follows: 

· No advisory is required for a CDTI-equipped flight if the opposing traffic is equipped for CDTI detection and full-data CDTI display.  

· A single advisory is required for a CDTI-equipped flight if the traffic is equipped for limited-data CDTI display.  These advisories are manually issued via datalink, using system-assisted message composition. 

· Traditional traffic advisories are issued to surveilled, non-CDTI-equipped aircraft.

· Flights with access to NAS-WIS/Datalink automatically receive information such as PIREPs, NOTAMs, AIRMETs, SIGMETs, NAS infrastructure outage reports, etc. 

· Upon pilot request, the system automatically provides weather, SUA, and infrastructure information updates via NAS-WIS/Datalink.  For non-datalink-equipped aircraft, the controller provides this information upon request.

· The controller may broadcast messages, reports, aeronautical information, etc., to all aircraft for which the sector has messaging authority. 

Responsibility:  Automation (NAS-WIS/Datalink):  PIREPs, NOTAMs, AIRMETs, etc.  Sector Team:  Provision of on request information updates via voice.  
Sector Information: Primary:  Call sign, applicable traffic, PIREPs, NOTAMs, AIRMETs, SIGMETs, SUA status, weather, NAS infrastructure status and schedule.
3.2  
TRANSFER THE FLIGHT TO THE NEXT SECTOR

3.2.1 
Ensure timely handoff initiation.

Task Objective:  Maintain airspace integrity by ensuring that handoff notification is made to the downstream sector according to predetermined parameters.

Background: The timing parameter for handoff initiation provides the receiving controller with sufficient time to analyze the traffic situation, conduct appropriate planning, and perform any necessary coordination.  The transferring sector is responsible for initiating the handoff, or for ensuring that automatic initiation occurs. 
Responsibility:  Sector Team. 
Information:  Primary:  Map data, either track position or last-reported position & current-estimated position, full data block, and handoff notification.
3.2.2 
Release control to downstream sector if requested.

Control negotiations on handoff are discussed in Task 2.2.3. 
3.2.3
Ensure timely handoff acceptance or rejection.

Task Objective:  Ensure the flight is approved to enter the next sector.

Background:  The system provides an ‘uncompleted handoff’ task prompt to indicate that a flight has remained in handoff status for a predetermined period of time.  The receiving sector may reject the handoff at any time.
Responsibility:  Sector Team.
Information:  Primary:  Handoff acceptance indicator, handoff rejection indicator, ‘uncompleted handoff’ task prompt at both sectors. 
3.2.4
Transfer communications messaging authority.

When the traffic situation requires no further information exchange with the flight, the controller makes a manual computer entry to transfer communications messaging authority .  The transfer process is discussed in Task 2.2.5.
3.2.5
Suppress the flight’s FIP and indicate non-communicating status on the situation display.

Task Objective:  1) Minimize screen clutter by suppressing the flight’s FIP.  2) Indicate on the situation display that problem resolutions requiring communications with the flight are no longer feasible.  

Background:   Upon the transfer of communications, the FIP is automatically suppressed.  The data block remains displayed until after the flight exits the airspace.  The identity of the communicating sector is shown in the data block.  Other indicators of non-communicating status are also available, such as a dimmed data block.
Responsibility:  Automation:  Suppression of the FIP, and sector-defined indicators in the data block.
Information:  Primary:  Non-communicating status.
3.2.6
Suppress the flight’s data block. 

Task Objective:  Minimize screen clutter by suppressing the data block when the flight can no longer affect other traffic in the sector, regardless of any aircraft non-conformance.

Background: Sectors can be defined in automation either to suppress data blocks automatically at a predetermined distance outside the sector’s airspace, or for manual suppression by the controller when the flight is outside of the sector’s airspace and clear of all other sector traffic. 
Responsibility:  Sector Team or automation:  Manual or automatic data block suppression, per sector definition.
Information:  Primary:  Map data, track data, distance from the boundary.
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SECTION B — TRAFFIC MANAGEMENT SERVICES  
This Section of Operational Tasks & Scenarios describes the effects of enhanced automation on traffic manager tasking in 2005.  The task module that follows describes the activities of Surface Traffic Managers, Arrival/Departure Traffic Managers, En Route Traffic Managers, and National Traffic Managers (STM, ADTM, ETM, and NTM, respectively).  The concepts presented in the task module are derived from extensive discussions with controllers, supervisors, and site traffic managers from terminal and en route facilities, as well as national traffic managers from the Air Traffic Control Command Center.  Those discussions allow the following conclusions to be made concerning traffic management operations in 2005:

· The NAS serves heavier traffic while also increasing safety.  New ATC tools enable controllers to accommodate optimum flight trajectories when traffic conditions permit.  New TM tools enable traffic to managers to organize traffic flows to maximize the utilization of these enhanced ATC capabilities.  

· Automation provides increased assistance in situation monitoring, TM Initiative planning and implementation, and operational analysis.   Although traffic managers perform these tasks today, improved traffic monitoring and prediction capabilities, along with enhanced information-sharing, increase their ability to detect problems and identify resolutions that minimize the impact on user operations.

Traffic Management Overview
The primary objective of traffic managers is to prevent demand/capacity imbalances that would adversely affect controllers or users beyond the localized areas where the imbalances occur.  The tasks required to meet this objective constitute a continuously evolving response to numerous localized conditions throughout the NAS.  This requires that traffic managers be provided with accurate and timely knowledge of demand and capacity, and the ability to predict the effects of alternative corrective actions.  The framework within which this information is presented consists of specific ‘NAS resources’ that constitute the ATC system.  These resources include airports, runways, sectors, routes, and fixes.  Of all the resources that comprise the NAS, traffic managers are primarily concerned with ‘critical resources’ that generate wide-spread adverse effects when an imbalance occurs.  These critical resources represent checkpoints within the NAS where traffic measurements are made by the system, and traffic activity is monitored, assessed, and manipulated by traffic managers. 

Site and national traffic managers detect and resolve demand/capacity imbalances at these critical resources through situation monitoring, TM Initiative planning, and TM Initiative implementation. Site traffic managers develop solutions to local imbalances, and collaborate with other traffic managers to develop multi-facility solutions when required. National traffic managers identify imbalances that generate widespread adverse effects, and lead in the development of national solutions.  But while the scope of site and national decision making varies based on the airspace and resources for which each traffic manager is responsible, all traffic managers use similar information and processes to detect and resolve traffic flow problems , as follows:

· Situation Awareness —  To facilitate situation awareness, the system identifies all conditions and traffic activities that are relevant to the traffic manager’s decision making.  This allows traffic managers to judge the timing and nature of traffic flows several hours in advance, as well as the range of options that will be available to resolve problems. Capacity information is presented for each relevant resource, including the current and predicted conditions that affect the resource’s capacity.  Traffic information is presented in the form of situation information, demand modulation schedules, and various demand and complexity metrics. 

·  TM Initiative Planning — When situation monitoring indicates the likelyhood of a demand/capacity imbalance, traffic managers perform a strategic planning process to identify the most effective resolution.  These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a reconfiguration of NAS resources, and/or the implementation of demand modulation. NAS reconfigurations are used to increase the capacity of impacted resources, while demand modulation is used to restrain excess demand on those resources.  

· TM Initiative Implementation — After completing TM Initiative planning, the developers distribute relevant information to the TM, ATC, and user personnel who will either be responsible for implementing the TM Initiative, or will be affected by it.  This distribution notifies and briefs relevant personnel on the Initiative.  However, in appropriate situations, automation enables these personnel to negotiate revisions to the planned Initiative, using the system’s fast-time simulation/analysis and information-sharing functions[7_441].
TM Environmental & Traffic Information
TM situation awareness is based on a system-wide perspective that enhances the overall effectiveness of the NAS.  This is made feasible by a common set of information and data processing capabilities that are provided to traffic managers at all levels. The information provided to these TM decision makers include:

· National Operational Conditions — Conditions and events at one place in the NAS are predictive of events several hours later at other points in the NAS.  Therefore, the system provides information on national environmental conditions, resource capacities, and traffic demand in the form of ‘national profiles.’ The NAS environment is described by weather, infrastructure, and SUA profiles.   National capacity and demand are described by a resource capacities profile, and a delay and cancellation profile.  Each profile consists of data from cardinal points within the NAS that describe national conditions.  Each site defines data points within these profiles that provide predictors of traffic activity within that facility. 

· Local Operational Conditions — For a detailed view of conditions affecting localized operations, site and national traffic managers may determine the current capacities of resources that are used by the traffic flow of interest.  The system provides the capacity of each airport, runway, sector, and route.  In addition to the capacities of these resources, traffic managers may review weather, infrastructure, and aeronautical information to determine the applicability of the current capacities, and to assess the stability of those capacities several hours in the future.  Various metrics are used to quantify capacity, as follows: 

· Sector Capacity.  Today, metrics such as traffic density are used as surrogates for a controller workload measure, with each sector’s capacity set at a pre-defined level.  But these measures do not consider environmental conditions or dynamic traffic interactions, and they are based only subjectively on the sector’s tasking characteristics.  Thus, for operational applications in 2005, sector capacity is also measured in terms of ‘observable task load,’ which includes controller workload elements such as communications (air/ground and ground/ground), and computer data entry. 
· Airport Capacity.  Based on various factors defined by the traffic manager (e.g., airport configuration, operational strategy, etc.), the system calculates the maximum total airport flow rate, departure flow rate, and airport acceptance rate.  While these values result from system calculations that minimize overall delay throughout the terminal area, STMs may make adjustments to increase or constrain the airport’s capacity, or to favor arrivals over departures, or to favor departures over arrivals.  

· Route/Fix Capacity.  The capacities of these resources are based on the number of aircraft that may physically occupy the airspace, and may be expressed either in terms of a flow rate, or by a count of the flights operating on or near the fix or route segment. 

·  Traffic Information.

·  Situation Information.  The TM situation display enables traffic managers to visualize relevant traffic from an ATC perspective. An integrated situation display provides a geographical depiction of relevant traffic throughout the NAS using map data, track position indicators, and flight object information that is output in association with the applicable track .  In addition, flights that are contributing to a demand/capacity imbalance are indicated on the situation display[7_526].    

· Demand Modulation Schedules (DMSs).  When an imbalance exists, the system develops DMSs for arrival, departure, and en route traffic.  Each DMS assesses the times at which flights must depart or reach specified resources.  To modulate demand in accordance with the capacity of each resource (e.g., airport, metering fix, etc.), the DMS for a the resource  provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations[7_544]  

· Demand & Complexity Metrics.  Demand is measured in the same units used to quantify capacity (e.g., sector task load, airport flow rates, etc.).  In addition to these measurements, which merely inform the traffic manager that a target traffic level may be exceeded, the system also provides complexity metrics that present a more detailed view of traffic characteristics.  Examples of traffic complexity measurements include traffic density, pace of events, and traffic mix homogeneity.

· Demand vs Delay Information.  When projected demand generates excessive delay, users may elect to reduce the demand level through voluntary acceptance of flight cancellations or lengthy departure delays.  Demand vs delay data is therefore provided to indicate the delay that can be expected at any given demand level.  As an example of its application, this data can be used to determine the number of flights that must be cancelled to achieve an acceptable level of arrival delay at an impacted airport. 

· TM Initiative Conformance Metrics.  These metrics enable traffic managers to evaluate the effectiveness of a TM Initiative while it is in effect.  Two examples of these metrics are real time, continuous measurements of ‘capacity utilization’ and ‘flow rate consistency’ at relevant resources.

TM Planning Information
Traffic managers at all levels use the information just discussed to perform independent traffic analyses.  Because of the system perspective brought by automation, these analyses tend to detect the same traffic problems, and result in the development of similar solutions.  But because of the variation in facility practices and priorities, this independent planning may produce slightly different solutions. Thus the ‘TM Initiative Planner’ is utilized as the primary strategic planning tool that enables traffic managers to integrate their independent traffic analyses This Planner synthesizes the overall environmental and traffic data set and provides relevant information on a given demand/capacity imbalance.  When an imbalance is detected, the event-specific Planner is simultaneously available at all relevant site and national traffic manager positions, per predefined roles and responsibilities.  

When one of these traffic managers activates the Planner, a notification is automatically routed to all other relevant traffic managers to indicate that a planning session is taking place.  By requesting the Planner on their displays, these traffic managers may join in the same active planning session.  The Planner’s information includes 1) the identities of all operational positions that are currently displaying the Planner, 2) a graphic depiction of the current NAS configuration, 5) relevant resource capacities, 3) a graphic depiction of user-preferred trajectories, 4) DMSs for current and alternative traffic at relevant resources, 6) demand and complexity metrics for current and alternative traffic situations, and 7) relevant environmental information. 

TM Planning Processes
To begin the TM Initiative planning process, the system provides automatic notifications of demand/capacity imbalances, and at the same time generates a TM Initiative Planner.  The Planner provides current and predictive traffic information, and enables traffic managers to analyze traffic dynamics under alternative conditions.  In addition, the Planner is used for coordination between STMs, ADTMs, ETMs, NTMs, and ATC supervisors, as well as for collaborative decision making (CDM) with users.  Any of these personnel may transmit the Planner to the others, or provide the information needed for them to request it on their displays.  All coordination/CDM participants can manipulate the Planner’s capabilities, and manipulations by any party are apparent to the others. 

· NAS Configuration Analysis — Using the Planner, coordination/CDM participants may determine if an imbalance can be eliminated or mitigated by an alternative NAS configuration.  Configuration elements that can be manipulated are the airport configuration, routings, and airspace configurations.  To aid in the assessment of a given NAS configuration, the Planner rates the effectiveness of these elements, using two types of measures.  The first type quantifies the demand modulation requirements that result from a given NAS configuration.  The second reflects the spatial compatibility of airport configurations, routings, and airspace configurations.  Based on these measures, the Planner indicates when the effectiveness of the prevailing configuration is predicted to be below a predetermined level.  In addition, the Planner’s fast-time analysis capability allows coordination/CDM participants to modify any configuration element on a trial basis, and to determine the spatial effects and/or demand modulation requirements that result.  By comparing the effects of each alternative, the coordination/CDM participants are able to select the configuration that best accommodates the operational objectives of ATC, TM, and users. 

· Demand Modulation Analysis — As just discussed, alternative configurations may be proposed in response to a demand/capacity imbalance, with each alternative having distinct demand modulation characteristics under the projected demand level.  In some cases, even the most expedient alternative requires excessive demand modulation if the projected demand attempts to use the affected resource.  In these cases, traffic managers and users collaborate to reduce demand, so as to maintain ATC operability while also directing adverse impacts onto flights selected by the users.  These demand reductions involve user-initiated flight cancellations and lengthy departure delays — the most extreme forms of demand modulation.  

When demand is reduced sufficiently that the impact on the remaining flights is acceptable, traffic managers determine the means for implementing the required demand modulation. The most typical demand modulation techniques are either time-based or trajectory-based.  Time-based solutions implement the DMS by placing aircraft at specified locations at specified times.  This may be achieved through time-based metering, miles-in-trail restrictions, speed restrictions, and/or ground delays. Trajectory-based solutions direct flights away from an impacted resource through the use of reroutes, altitude changes, or runway reassignments.  For a combined solution, traffic managers may specify the amount of delay that is acceptable for a DMS-based solution.  The Planner then selects flights for removal from the traffic population, proposes revised trajectories for them, and updates the DMS accordingly.  

TM Initiative Implementation
Through the planning process just discussed, traffic managers define the TM Initiative elements required to resolve a predicted demand/capacity imbalance.  TM Initiative planning is completed upon the selection of:

· The desired NAS configuration. This is comprised of the following elements:

· The airport configuration, including the runway configuration, arrival and departure capacity values, operational strategy, and demand modulation rates at arrival and departure fixes. 

· Aircraft routings, including user preferred trajectories, ADCON route requirements, and temporarily defined ECON routes.

· Airspace configuration, including ADCON/ECON sector boundaries and shelves, and demand modulation rates at en route fixes.  

· The demand modulation technique(s) to be used for ATC implementation of the TM Initiative.  The techniques used for a given Initiative may include any combination of metering, MIT restrictions, speed and/or altitude restrictions, ground delays, user-initiated flight cancellations, runway reassignments, reroutes, and en route altitude changes. 

The personnel responsible for conducting this development process are procedurally defined so as to have the relevant decision making done at the lowest possible level. The development process itself is performed through coordination and CDM with the minimum feasible number of participants.    Upon completion of the planning process, Initiative developers distribute the TM Initiative Planner to relevant TM, ATC, and user personnel who will either be responsible for implementing the Initiative, or will be affected by it.    This distribution serves to notify and brief relevant personnel on the Initiative, which has usually achieved its final form by the time the briefing is initiated.  However, the Planner enables the personnel receiving the notification/briefing to negotiate revisions to the Initiative, using the Planner’s fast-time simulation/analysis and information-sharing functions.  

Upon activating the TM Initiative, 1) traffic processing is conducted in accordance with the NAS reconfiguration and demand modulation specified by the Initiative, 2) appropriate data, such as DMTs and/or control action advisories, are distributed to controllers for ATC implementation of the Initiative, and 3) a bulletin board capability is activated on the Planner that allows coordination/CDM participants to record and share observations while the Initiative is in effect.  The Planner also provides real time traffic information, including situation information, DMSs, demand and complexity metrics, and TM Initiative conformance metrics.  This information allows coordination/CDM participants to monitor the traffic while the Initiative is in effect, develop revisions to the Initiative in real time, and determine when unrestricted demand allows the Initiative to be terminated.

Traffic Management Task Module
The traffic management task module first describes the tasks required for traffic managers to maintain situation awareness.  Thereafter, the module describes the life cycle of a TM Initiative, from initial detection of a demand capacity imbalance, through development, implementation, and termination of the TM Initiative required to resolve it.  To facilitate the conceptualization of a seamless traffic management environment, this task module provides an integrated presentation of the information and processes required by Surface, Arrival/Departure, En Route, and National traffic managers.  Figure 3 below illustrates the task module.
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TRAFFIC MANAGEMENT TASK MODULE

This task module describes the activities performed in 2005 by Surface Traffic Managers, Arrival/Departure Traffic Managers, En Route Traffic Managers, and National Traffic Managers (STM, ADTM, ETM, and NTM, respectively).  This tasking is presented as follows:  Situation Awareness Tasks describe the actions required for traffic managers to maintain awareness of environmental and traffic conditions.  TM Initiative Development and TM Initiative Implementation describe the life cycle of a TM Initiative, from detection of a traffic flow problem and development of the most effective resolution, through termination of the resulting TM Initiative after ATC has implemented the necessary control actions and the problem has abated.  Finally, Operational Planning & Analysis describes the advance planning required to prepare for future events, and the off-line analyses required to report on facility and system operations.

1.0
TM SITUATION AWARENESS 

To facilitate the traffic manager’s maintenance of situation awareness, the system identifies all current conditions and traffic activities — both within each facility and throughout the NAS — that are relevant to the traffic manager’s current decision making. Information on these overall conditions allows national and site traffic managers to judge the timing and nature of relevant traffic flows several hours in advance, as well as the range of options that will likely be available to resolve problems. Capacity information is presented for each resource that is of concern to the traffic manager. This information includes the current configuration and capacity of each resource, as well as the current and predicted conditions that affect the resource’s capacity.  Traffic information is presented in the form of real time situation information, system-generated demand modulation schedules, and demand and complexity metrics that describe the volume and characteristics of the traffic using NAS resources[7_541].
1.1
ASSESS NATIONAL OPERATIONAL CONDITIONS  

In 2005, site and national traffic managers’ situation awareness and strategic planning are based on a system-wide perspective that enhances the effectiveness of the overall NAS.  This perspective provides a uniform view of environmental and traffic conditions throughout the system, and is made feasible by providing a common set of information and data processing capabilities to TM decision makers at all levels. Since conditions and events at one place in the NAS are generally predictive of events several hours in the future at other points in the NAS, the system provides site and national traffic managers with extensive information on national environmental conditions, resource capacities, and traffic demand. This information is presented in the form of ‘national profiles’ that describe national operational conditions, including the overall NAS environment, and national capacity and demand[7_251].  

The NAS environment is generally described by a national weather profile, a national infrastructure profile, and a national SUA profile.   Capacity and demand are described by a national resource capacities profile, and a national delay and cancellation profile.  Each profile consists of information from cardinal points within the NAS that together describe the national operational conditions.   Each facility defines data points within the national profiles that provide predictors of traffic activity within that facility.  The resulting information provides national and site traffic managers with a uniform overview of NAS operations and capabilities.  These profiles are also provided to users via the NAS-WIS for use in their planning.  The following tasks describe these profiles, and their use by traffic managers.

1.1.1
Assess the NAS environment.

(a)
Assess the national weather profile.  

Task Objective:  Assess NAS-wide weather activity, and assess the operational impact.

Background: The national weather profile presents information at selected locations throughout the NAS, including hub airports and major feeders, and other selected weather reporting stations.  In addition, ADCON and ECON  personnel enter reports on the impact of prevailing weather on the operability of all sectors.    

·  The system provides a geographical display of relevant national weather dynamics such as frontal locations, jet stream location, near-minimum and below-minimum airports, etc.  This display can ‘fast-forward’ through predicted weather conditions several hours into the future.
· Sector weather conditions such as icing may necessitate special handling of aircraft, while other conditions such as turbulence can render all or part of a sector unusable.  ADCON and ECON personnel (either traffic managers or supervisors) periodically make a determination regarding adverse effects of weather on airspace operability at each sector.  The determination for each sector is entered in automation to assist in coordination and collaborative decision making (CDM).  The results of these judgements are available to traffic managers throughout the NAS by means such as lists or geographical (i.e., airspace map) information   This sector impact information is used by traffic managers to assist in determining the feasibility of currently-cleared and alternative aircraft routings throughout the relevant airspace. 

· Environmental modeling allows sector impacts to be predicted based on predicted weather.    These models enable traffic managers to request information on expected airspace impacts at any time several hours into the future.  In addition, the TM can ‘fast-forward’ through predicted airspace impacts several hours into the future. 
· Based on these predicted airspace conditions, the system alerts traffic managers to traffic flows penetrating specific sectors and/or areas of airspace that are predicted to be impacted when the traffic arrives there.  These alerts do not necessarily indicate that traffic should not enter those sectors, since the predicted information does not indicate the usability of specific areas within the impacted sectors.  However, the alerts do provide advance notification of potential problems in regard to demand/capacity considerations as well as safety of flight.
Responsibility:  All TMs:  Awareness of national weather dynamics and airspace operability, and assessment of local operational impact.  Site TM or ATC Supervisor:  Periodic rating of weather impact on sector operations.  

Information:  Primary: Weather impacts on airports, sectors, and generalized areas of airspace throughout the NAS.  

(b)
Assess the national infrastructure profile.  

Task Objective:  Identify current and scheduled impediments to traffic flows, and assess their operational impact.

Background: The national infrastructure profile depicts selected NAS components whose loss or degradation may cause significant adverse impact on traffic flows.  These components include ground- and space-based CNS system elements used by major traffic flows, as well as automation and environmental systems at critical ATC facilities.  To the extent possible, this information is displayed in terms of the specific ATC resources (e.g., airports, runways, sectors, routes, etc.) that are affected by the infrastructure loss/degradation.  Information may be tailored by sites to include information only on the subset of the profiled components that directly affect the site. 

Responsibility:  All TMs:  Awareness of relevant infrastructure status, and assessment of local operational impact.  

Information:  Primary:  Status of major NAS components that significantly affect operations.

(c)
Assess the national SUA profile.  

Task Objective:  Determine current and scheduled airspace availability throughout the NAS and assess the operational impact.

Background: The national SUA profile presents information on all SUAs throughout the NAS.  This profile may be tailored by the facilities based upon site specific needs. The system provides a geographical display of the current status of relevant SUAs.  In addition, the traffic manager may ‘fast forward’ the display to observe scheduled SUA status.  Based on these current and scheduled SUA activities, the system alerts traffic managers to traffic flows penetrating active SUAs. These alerts provide advance notification of potential problems in regard to airspace availability and the feasibility of traffic flow routings and altitudes.  
Responsibility:  All TMs:  Awareness of relevant SUA activity.  

Information:  Primary: SUA status and schedule, and impacted traffic flows and flights. 

1.1.2
Assess national capacity & demand.  

(a)
Assess the national resource capacities profile. 

Task Objective:  Assess the capacities of relevant major resources throughout the NAS.

Background:  The national resource-capacities profile records the evolving configurations and capacities of selected ATC resources throughout the NAS. The profiled resources include selected airports and sectors nationwide.  This profile may be tailored by the facilities based upon site specific needs.

· The system automatically determines the capacity for each airport, runway, sector, and route contained in the national capacities profile, based on environmental conditions and the resource’s configuration. Environmental modeling correlates resource capacities to weather conditions, allowing resource capacities to be predicted based on predicted weather.   These models enable traffic managers to ‘fast-forward’ through predicted capacities several hours into the future 
· A ‘nominal’ capacity for each resource contained in the national capacities profile is determined through automated analysis of the resource’s historical capacity information.  Capacities that are off-nominal are depicted through various means such as lists, graphs, and geographical (i.e., national map) information. 

Responsibility:  All TMs:  Awareness of capacities of relevant resources throughout the NAS, and assessment of the operational impact.  

Information:  Primary:  Resource ID, resource configuration, resource capacity, off-nominal capacity status.
(b)
Assess the national demand profile.  

Task Objective:  Determine the general timing and interactions of traffic over the next several hours. 

Background:  The national demand profile tracks departure/arrival delays, and all flight cancellations.

· For each profiled airport, the system compares the predicted and user-scheduled takeoff and arrival times for all flights, and determines their individual delays.  The profile then reports in real time the average delay (for both arrivals and departures) over the past ‘x’ number of minutes at each airport.  This information provides an indication of the timing of traffic in the future.
· The system receives flight cancellations from user UOCs, and uses this information to exclude these flights from traffic load calculations.

· Delay data are available through means such as lists, graphs, and geographical (i.e., national map) information.  Lists and graphs may be tailored by the facilities to include information only on a subset of the profiled airports that directly affect the site.  Geographical information provides the specific data for all profiled airports, and also indicates general areas where airports are experiencing similar levels of delay.

· Archived delay and cancellation information allows the modeling of delay propagation patterns under various weather and infrastructure conditions.   Then, based on the modeled propagation that occurs under the prevailing conditions, traffic managers may request lists, graphs, or geographical displays of the expected pattern several hours into the future.  In addition, the geographical display can ‘fast-forward’ through predicted conditions several hours into the future.
Responsibility:  All TMs:  Awareness of current and predicted delay pattern, and assessment of operational impact.

Information:  Primary:  Geographical delay and cancellation information on all profiled airports, tailored information on site-relevant airports.

1.2
DETERMINE LOCAL RESOURCE CAPACITIES 
The national operational environment information just discussed provides all traffic managers with an overall view of conditions at cardinal points within the NAS that will affect operations from the current time through several hours into the future[7_252].  To gain a detailed view of conditions affecting specific local operations, the traffic manager first determines the current capacities of the critical resources that are used by the traffic flow of interest. In addition to the specific capacities of the resources of interest, the traffic manager may also review weather, infrastructure, and aeronautical information to determine the applicability of the currently defined capacities, and to assess the stability of those capacities several hours into the future. 

 1.2.1
Determine resource capacities 

Task Objective:  Determine the maximum traffic levels that local resources are currently able to support.

Background: Before traffic information can be usefully evaluated, the traffic manager must know the demand levels that will overload the affected NAS resources. To quantify these threshold demand levels, the system automatically determines the capacity of each critical resource under existing weather and infrastructure conditions.
  Capacities of the various types of resources are quantified as follows:

· Sector capacity is measured in terms of ‘observable task load’ under the prevailing level of traffic volume and complexity.  This task load measure includes such variables as communications and data entry task-time per unit time.  The task load capacity of each sector is empirically determined by off-line analysis of historical traffic and task load data.  These data indicate the maximum amount of task load sector controllers can manage, given the complexity of the airspace and traffic flows.  For example, more complex sectors will have a lower task load capacity than will less complex sectors.   In real time operation, the system predicts traffic volume and complexity, and then determines the appropriate task load capacity value.
 

· Airport capacity is defined as the maximum number of operations per unit time that the airport can handle.  Based on various factors (airport configuration, operational strategy, etc.) the system calculates the maximum allowable values for the total airport flow rate, departure flow rate, and airport acceptance rate (AAR ). 

Responsibility:  Site TMs:  Awareness of the capacities of relevant critical resources.  

Information:  Primary:  Resource ID, resource capacities.

1.2.2
Assess Environmental Constraints to Resource Capacities.  

Overall Task Objective:  Determine the applicability and likely stability of current resource capacity values.

General Background: The following tasks discuss the traffic manager’s acquisition of information concerning environmental constraints to the capacities of the facility’s resources.  All of the information discussed below is also provided to users via the NAS-WIS for their planning purposes, and to facilitate CDM.
 (a)
Assess airport and airspace configurations & conditions.  

Task Objective — Identify the configurations of the critical resources that are currently in use, and determine environmental constraints to their capacities. 

Background — The system provides comprehensive information on airport and airspace configurations and conditions.  To varying degrees, all traffic managers maintain awareness of information in each of these areas. 

· Airport Information.

· Airport configuration — Runways and taxiways in use for arrivals and departures.  The current configuration is available on map displays.  Alternative configurations are available for display.

· Noise abatement requirements.

· De-icing operations.

· Local landing-aid/navaid availability —ground-based and space-based landing and navaids. 

· Airport lighting.

· Operational strategy— The runway utilization scheme for approach and departure staging, such as simultaneous or parallel approaches, arrival/departure runway sharing, etc.  

· Airport capacity constraints — 1) Runway conditions such as braking action, 2) ramp and taxiway conditions and weight/size capacities, 3) service interruptions due to snow removal, etc., and 4) wind or other conditions that preclude specific operational techniques (e.g., landing short of a runway intersection, etc.) 

· Airspace Information. 

· Operational Plan — A descriptor of overall ECON/ADCON traffic flows.

· Routes — User preferred trajectories and temporarily defined routes are available for display.  

· Airspace configuration — The location of ECON/ADCON sector boundaries and shelves.  The airspace is configured as needed to support operational objectives arising from the operational plan, route structure, and internal ECON/ADCON traffic-handling requirements.  

· Sectorization — Current sector combinations are available for display.  Information on planned sector combinations is available upon request. 

· SUA status and near-term plans — Determines airspace availability. SUA status and schedules are distributed via the NAS-WIS. 

Responsibility — All TMs:  Awareness of relevant airspace and airport information.  

Information — Primary:  Environmental conditions (e.g., wind shear, RVR, runway braking action), airport configuration, current airspace route structure, current boundary configuration, and SUA status, operational strategies, operational Plan, and resource capacity constraints (service interruption schedule, etc.).  Secondary:  long-term schedules for airport configuration, airspace configuration, route structure, and SUAs.
(b)
Review current & predicted weather and hazardous conditions  
Task Objective — Maintain awareness of relevant localized weather conditions.

Background —All weather information received by the system is available to all traffic managers.   However, the system routinely displays weather information according to facility-defined filters.  The system continuously receives the following types of weather information.

· Winds aloft — This information is used to determine the effects of the jet stream on user-preferred trajectories, airport operations and configuration, etc. 

· Surface wind — The prevailing surface wind direction and speed largely determines the runways that may feasibly be used.  In addition, runway usability is affected by wind conditions such as:

· Calm wind, which may either dictate or allow a preferential runway procedure. 

· Wind shear (a large change in wind speed within a short distance), which may occur in association with a weather cell, mountain wave, or frontal passage, and may disallow the use of specific runways.  

· Micro-bursts (intense downbursts within a very localized area), which usually occur in association with a weather cell, and may disallow the use of specific runways.

· Airport sky conditions and precipitation. 

· Visibility — Airport visibility affects the ease of control over surface movement.  Runway Visual Range (RVR) affects runway usability, and availability of runways to individual pilots (based on personal minima).

· Ceiling — Along with visibility, cloud heights determine the feasibility of airborne visual operations, runway usability, and the availability of runways to individual pilots.

· Precipitation — Rain, snow, or ice affect runway braking action, which in turn affects runway occupancy time and runway usability.  Snow and/or ice may necessitate de-icing activities.  Icing also affects airborne performance of different aircraft types, thus affecting separation techniques and control action timing.

· Turbulence & Icing Aloft.  These are the primary factors for determining sector airspace availability and operability, since icing may necessitate special handling of aircraft, while severe turbulence can render all or part of a sector unusable.  Turbulence that affects flight safety may occur in any ECON or ADCON airspace due to weather cell activity, Clear Air Turbulence, mountain wave activity, etc.  Icing is most prevalent in ADCON and low altitude ECON airspace, depending on the freezing level and the presence of precipitative weather. 

· Hazardous conditions — These conditions include bird activity, volcanic ash, thunderstorms, sun spots, etc.

Responsibility — All TMs:  Awareness of relevant localized conditions and their operational effects. 

Information — Primary:  Surface wind, general visibility, RVR for each runway (when applicable), ceiling, altimeter setting, freezing level, wind shear, microburst, weather cell returns, pilot-reported turbulence and icing.

(d)
Evaluate NAS Infrastructure status & plans.  

Task Objective — Maintain awareness of the status of relevant NAS capabilities and components.

Background —Traffic managers maintain awareness of the status of automation capabilities, and of NAS components throughout a geographical area of interest that varies according to prevailing needs. Infrastructure information is distributed via the NAS-WIS to describe the status of resources such as runways and navaids, and automation capabilities such as taxi modeling and conflict probe.  NAS infrastructure status changes (failures, planned outages, etc.) are automatically displayed at the TM position.  All information is conveyed in terms of the operational capabilities that will be affected.
Responsibility — All TMs:  Awareness of infrastructure conditions and their operational effects.  Automation:  Status monitoring and event prompts

Information — Primary:  Event prompt for planned and unplanned status changes, estimated duration of change, and planned maintenance schedules.

(e)
Assimilate relevant aeronautical information.  
Task Objective — Maintain awareness of relevant NOTAMs, SIGMETs, etc., and assess operational impacts. 

Background —Aeronautical information frequently either synopsizes or augments the weather, infrastructure, SUA, and hazardous conditions information discussed in regard to previous tasks.  For example, NOTAMs generally synopsize infrastructure status and schedule in a given geographic area, while many PIREPs augment various weather reports by identifying the location of icing, wind shear, etc.  Site traffic managers generally utilize primary sources to maintain awareness of SUA activity, infrastructure, and weather in the local area. Site and national traffic managers monitor aeronautical information in order to maintain awareness of relevant conditions throughout the NAS. Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS. Automation distributes information to users and service providers based on predefined defaults and appropriate security/access.  Domestic and international information is standardized for content and format. The system analyzes data from all sources to determine the relevance to specific flights, routes, TM positions, etc.  This information is also available to aircraft via NAS-WIS/Datalink.  
Responsibility — All TMs:  Review of relevant information and assessment of operational impact.  Automation:  Filtering and distribution of data to the appropriate aircraft and TM positions. 
Information — Primary:  Affected area, effective period, and relevant, hazard, infrastructure, and SUA information.

1.3
EVALUATE CURRENT & PREDICTED DEMAND  

In the following discussion, traffic managers assess the demand characteristics that result from TM decisions that are already in effect.  (Task 2.0 describes the decision making process.)  With knowledge of the NAS configuration and capacity information described in previous Tasks, traffic managers evaluate the current and predicted demand on relevant resources.  The system provides this demand information through flight-specific and non-flight-specific information.  Situation displays provide flight-specific information that enables the traffic manager to visualize the composition and spatial characteristics of the traffic from an ATC perspective.  In addition, system-generated demand modulation schedules provide the traffic manager with a chronological view of system-generated traffic sequencing and timing information.  Non-flight-specific information includes traffic demand and complexity metrics that enable traffic managers to determine the quantitative impact of the traffic on the facility’s resources.  
1.3.1
Identify relevant traffic.

Task Objective:  Identify the flights that are relevant to current TM decision making.

Background: Most TM functions are directed at flights in major traffic flows that use critical resources (e.g., sectors, meter fixes, airports, etc.).  Therefore, the system presents the traffic manager with information on only those flights that are using the resources that are relevant to the particular TM position.  In regard to the flights using these resources, the traffic manager’s current decision making requires information on current operations both within the facility of interest, and throughout the NAS. To determine current and future demand on that facility’s resources, traffic managers monitor traffic that is internal and external to the facility. 

· Internal traffic consists of active flights and near-term departures within the facility of interest, and near term departures from adjacent facilities.  Traffic managers monitor this traffic primarily to assess active TM Initiatives, but they also monitor the facility’s internal overflights to detect imbalances in downstream airspace. 

· External traffic consists of active flights and proposed departures throughout the NAS that may impact the facility’s airspace.  Traffic managers assess this traffic to determine the need for new TM Initiatives. 

Responsibility:  All TMs:  Awareness of the traffic populations using each critical resource. 

Information:  Primary:  Identities of relevant flights.

1.3.2
Monitor situation information.  
Task Objective — 1) Observe the location and geometric relationships of relevant traffic.  2) Identify the flights involved in demand/capacity imbalances.

Background —An integrated situation display provides a geographical depiction of selected traffic throughout the NAS using map data, track position indicators, and flight object information that is output in association with the applicable track.  Flights that are contributing to a demand/capacity imbalance are indicated on the situation display.  General and expanded views of the traffic situation are available. The traffic manager also uses the display to receive DSS information, and to activate flight-specific NAS messages via system-generated input selection options. 

Responsibility:  All TMs:  Evaluation of the spatial characteristics of relevant traffic populations. 

Information — Primary:  Airspace maps, track positions, track projections, TM DSS advisories, callsign, SUA status, and SUA event-prompts, weather.  Secondary:  Trajectory plots, flight-specific input selection options, current and assigned altitudes and speeds, groundspeed, flight condition indicators, pilot self-separation indicators, sector in possession of the track, sector in communications with the flight, terrain maps, and weather.

1.3.3
Review system-generated Demand Modulation Schedules (DMSs).  
Task Objective — Monitor and assess demand, delay, and aircraft sequencing and timing at specific resources.

Background —In the planning process described in Task 2.0, traffic managers collaborate with users and coordinate with other traffic managers to determine the actions that will meet the operational objectives of ATC, TM, and users. Based on the decisions that result from this coordination/CDM process, TM DSSs compare demand and capacity at critical resources.  When a demand/capacity imbalance exists, TM DSSs develop a Demand Modulation Schedule (DMS) that assesses the times at which individual flights must depart from or arrive at specified resources. To modulate excess demand in accordance with the capacity of each relevant resource, DMS processing proposes traffic routing and sequence, inter-aircraft spacing, and runway assignments.  The DMS for a given resource (e.g., an airport, a metering fix, etc.) provides a Demand Modulation Time (DMT) and a Free Flow Time (FFT) for each relevant aircraft.  DMTs are assigned to fit demand to capacity.  FFTs indicate the time the flight would arrive at the resource under unrestricted operations.

·  The system develops a Demand Modulation Schedule for each monitored resource (e.g., runway, meter fix, etc.).  The traffic manager may view the DMS for that resource, or request an aggregate DMS for related resources.  Thus, for example, the arrival schedules to all runways at an airport can be viewed in terms of total airport arrivals, while the schedules of four cornerpost metering fixes can be viewed in terms of total arrival demand.

· DMSs are presented to traffic manager in various flight-specific forms such as, for example, lists and timelines.  They may be presented as a stand-alone output, or as part of the TM Initiative Planner described in Task 2.0. Examples of how lists and timelines may present information are as follows:

· Lists may be comprised of Flight Information Postings (FIPs) for each aircraft using the resource(s) of interest.  FIPs may be organized as required by the traffic manager.  For example, the traffic manager may request a chronological listing of flights using the resource.    Each FIP presents site-defined flight object data.  

· Timelines of events at specified resources provide a graphical means of presenting chronological DMS information.  The timelines present the aircraft callsign, a graphical representation of its DMT at the applicable resource, and other site-adapted flight information.  The timelines provide a convenient tool for identifying gaps in traffic flows, for identifying the first and last flights in clusters of traffic, etc.  These types of information are useful for determining the timing for implementing a TM Initiative.

· Many of the system’s internal planning processes are time-based, in that they generate DMSs for all relevant resources.  However, to achieve ATC implementation of the schedule, the system may express the DMS to the controller in terms of the time-based DMTs, distance-based mile-in-trail (MIT)restrictions, or through the display of explicit control action advisories to inform the controller of the speeds, altitudes, headings/routings, and runway assignments required for each flight to achieve its DMT requirement.  (Note:  DMTs, MIT restrictions, control action advisories, sequence numbers, and other flight-specific DMS information is output to the controller on the data blocks and FIPs of the applicable flights.)

Responsibility:  All TMs:  Awareness of traffic sequence and timing at selected resources.  

Information — Primary:  Resource ID, flight-specific DMTs and FFTs.  

1.3.4
Evaluate non-flight-specific demand & complexity measurements.  
Task Objective:  Determine current and predicted traffic flow trends at critical resources.

Background:   Traffic demand is predicted and measured in the same units used to quantify capacity (e.g., sector task load, airport flow rates, etc.). In addition to these demand measurements, which merely inform the traffic manager that a target traffic level may be exceeded, the system also provides complexity metrics that present a more detailed view of traffic characteristics. Examples of traffic complexity measurements include traffic density, pace of events, and traffic mix homogeneity.  

· Measurements of current demand and complexity at critical resources are derived from live flight and track data.  Predictions are derived from real time modeling, based on both live and historical data.

· Demand and complexity are measured over discrete time intervals (e.g., five, fifteen, 30, 45, and 60 minutes).  The time interval size is selectable by the traffic manager.  ‘Current demand’ and ‘current complexity’ are the values that were measured for the latest time interval ending at the current time.  Measured demand/complexity can be displayed from any time in the past up to the present, in any selectable time interval size.  Predicted demand can be displayed in the same manner. 

· Demand and complexity metrics are presented to the traffic manager through means such as lists, tables, load graphs, and color-coded airspace map displays.  Map displays indicate the relative demand level.  Lists, tables, and load graphs may either quantify demand as a proportion of capacity, or indicate through tabular or graphic means the raw demand level in conjunction with the capacity of the resource. 

Responsibility:  All TMs:  Determination of demand in relation to capacity at relevant resources.  

Information:  Primary:  Resource ID, current and predicted demand in relation to capacity, current and predicted complexity.  

INTENTIONALLY LEFT BLANK

2.0
TM INITIATIVE PLANNING  

When the demand information discussed in Task 1.3 above indicates the likelihood of a demand/capacity imbalance, or of SUA and weather conflicts, traffic managers engage in a strategic planning process to identify the most effective resolution. These resolutions generally entail the implementation of a TM Initiative, which can consist of either, or both, of two elements — a reconfiguration of NAS resources, and/or the implementation of demand modulation.  NAS reconfigurations are used to increase the capacity of relevant resources, while demand modulation is used to restrain excess demand on those resources.  

Development of a TM Initiative requires current and predictive information, a fast-time simulation/analysis capability, and electronic information-sharing between personnel at wide-spread locations.  All capabilities required to develop and implement a TM Initiative are provided by a multi-purpose strategic planning tool referred to as a ‘TM Initiative Planner.’ This Paragraph, along with Paragraph 3.0, TM Initiative Implementation, describes the use of the TM Initiative Planner throughout the life cycle of a TM Initiative.  This Paragraph describes the detection and analysis of a traffic flow problem, the collaborative testing of alternative TM Initiatives, and selection of the optimum alternative.  Paragraph 3.0 then describes the distribution of information to ATC personnel, and the implementation, monitoring, and termination of the TM Initiative.

2.1
RECEIVE SYSTEM-GENERATED NOTIFICATIONS & PLANNING INFORMATION

The system provides automatic notifications of imbalances and SUA/weather penetrations.  The system also automatically generates a TM Initiative Planner that provides the capabilities required to resolve the condition that generated the alert.  These capabilities enable traffic managers to access current, predictive, and historical traffic information, analyze traffic dynamics under alternative conditions, coordinate with other service providers, and facilitate collaborative decision making with users.  

2.1.1
Receive system-generated notifications.  
(a)
Receive notifications for demand/capacity imbalances.  
Task Objective:  Identify excess demand on specific resources and determine the affected time periods.

Background: The traffic manager receives notifications on all demand/capacity imbalances.   Notifications of sector and airport imbalances are made when demand (e.g., task time, flow rate, etc.) is predicted to exceed the capacity of the resource.  These notifications are also indicated on the various displays of situation, DMS, and demand information, and include the time periods the imbalance is predicted to exist.

Responsibility:  All TMs:   Determination of excess demand, and the affected time periods.  Automation:  Predictions of traffic demand with respect to resource capacity;  prompts to indicate imbalances. 

Information:  Primary:  Resource ID, notification of imbalance, flight IDs, time period of excess demand.  

(b)
Receive notifications of SUA conflicts.  
Task Objective:  Identify traffic flows that are predicted to penetrate active SUAs.

Background: System-wide distribution of accurate SUA scheduling information, along with the system’s trajectory modeling and conflict probing capabilities, make SUA conflicts extremely rare.  However, short-notice changes in an SUA schedule will occasionally result in such conflicts.    The system reports SUA conflicts either to the traffic manager, or to the appropriate ATC control position, depending on the number of flights involved.  Traffic managers receive SUA conflict notifications for events involving numerous flights.    Control positions receive notifications only on isolated conflicts.    The system’s SUA conflict probes are based on SUA schedules, flight trajectories, the pilot-intent of self-separating flights, and flight-specific APREQs to the SUA’s controlling organization.  Coordination with the SUA’s controlling organization regarding significant traffic flows is performed by the traffic manager.   Coordination for isolated SUA penetrations by individual aircraft are performed by ATC personnel.

Responsibility:  All TMs:  Detection of SUA conflicts involving major traffic flows.  Automation:  Conflict detection and notifications.

Information:  Primary: SUA identity, status, and schedule, flight IDs, SUA entry and exit times.  

(c)
Receive notifications of weather conflicts.

Task Objective:  Identify traffic flows that are predicted to penetrate severe weather.

Background: The system reports weather conflicts either to the traffic manager, or to the relevant ATC control position, depending on the number of flights involved.   TM receives notifications for events involving numerous flights. Control positions receive notifications only on isolated conflicts.  Weather conflict probes check the trajectory of each flight against predictive information on the movement of hazardous weather areas containing conditions such as icing, turbulence, and volcanic ash.  These probes also check the flight against information input by operational personnel that describes the effect of weather on the operability of each sector (ref. Task 1.1.1(a)). 

Responsibility:  All TMs:  Detection of weather conflicts involving major traffic flows.  Automation:  Conflict detection and notifications.

Information:  Primary:  Weather location and type, flight IDs, weather-area entry and exit times.  

2.1.2
Request system-generated planning information.

Task Objective:   Assess the traffic situation and develop an appropriate TM Initiative based on the information and analysis provided by the TM Initiative Planner. 

Background:   The TM Initiative Planner’s information includes 1) the identity of the impacted resource and the relevant traffic population, 2) actual and alternative NAS configurations and resource capacities, 3) projected traffic information such as DMSs under actual and alternative conditions, and 4) user-preferred trajectories during the period of interest.   For a given imbalance or conflict, the event-specific TM Initiative Planner information is simultaneously available at all relevant site and national traffic manager positions, per predefined roles and responsibilities.  When one of these  traffic managers activates the TM Initiative Planner, a notification is automatically routed to all other  relevant traffic managers informing them that a planning session is taking place.  By requesting the TM Initiative Planner on their displays, they may join in the same active planning session. 

·  The Planner indicates the identities of all service provider positions that are currently displaying it.

· The NAS configuration of relevant resources is graphically depicted by the Planner.

· User-preferred trajectories are available for display in conjunction with the configuration depiction.

· DMSs for current and alternative traffic at relevant resources are displayed by the Planner, per Task 1.3.3.

· The Planner displays resource capacities both on the configuration depiction, and in conjunction with other types of information such as the DMS display.  Demand modulation rates at relevant resources are displayed in a similar manner.

· The Planner provides all relevant demand and complexity metrics for current and alternative traffic situations.  These metrics are presented to the traffic manager through means such as lists, tables, load graphs, and color-coded airspace map displays, as discussed in Task 1.3.4. 

· Relevant environmental information (e.g., weather, infrastructure, SUA, resource capacities) is provided.

Responsibility:  All TMs:  Receipt and review of the Planner.  Automation:  Delivery, upon traffic manager request, of the event-specific Planner at relevant service provider positions.

Information:  Primary: Identity of the impacted resource, flight IDs, actual and alternative NAS configurations and resource capacities, demand modulation rates at relevant fixes, projected traffic metrics and DMSs under actual and alternative conditions, user-preferred trajectories during the period of interest, and relevant environmental information.  
2.2
EVALUATE ALTERNATIVE NAS CONFIGURATIONS 

Automatic system notifications and the TM Initiative Planner aid the traffic manager in identifying demand/capacity imbalances and SUA/weather conflicts.   For brevity, the following Tasks concentrate on the handling of demand/capacity imbalances.  However, the same processes are used in response to SUA and weather conflicts.  The traffic manager’s first step in analyzing a demand/capacity imbalance is to determine if the imbalance can be mitigated by a NAS reconfiguration.  The configuration elements that can be manipulated include the airport configuration, aircraft routings, and airspace configurations.

· The ‘airport configuration’ is considered to consist of the runway configuration itself, as well as the operational strategy (e.g., multi-parallel approaches, etc.), the airport capacity values for arrivals and departures, and the demand modulation rates at arrival and departure fixes. 

· Aircraft routings are relevant to both the airport and airspace configurations.  In most cases, aircraft fly their preferred trajectories, and the airport is configured to support them.  However, ATC operational objectives occasionally require that temporarily-defined routes be imposed.  

· ADCON/ECON airspace is dynamically configured to contain user-preferred and temporarily-defined trajectories within sectors where controllers are trained to handle the resulting traffic flows. 

To aid in the assessment of a given NAS configuration, the TM Initiative Planner rates the effectiveness of relevant resources, including airports, aircraft routings, and airspace configurations. There are two general types of effectiveness measures for rating these configuration elements.  The first type is referred to as the ‘demand modulation requirements’ that result from given NAS configuration.  (The amount of delay required to restrict demand to acceptable levels is a major example of a demand modulation requirement. The number of flight cancellations required to do so is another example.)  The second type of measure reflects the spatial compatibility of airport configurations, routings, and airspace.  

The TM Initiative Planner notifies traffic managers when the prevailing configuration’s effectiveness is predicted to be below a predetermined level.   Before assessing alternative configurations, the traffic manager may transmit copies of the active Planner to users and/or other service providers. Planner manipulations by any of these participants are apparent to all the others.   Using this process for coordination and CDM, any configuration element can be modified on a trial basis, and the Planner’s fast-time analysis determines the spatial effects and/or demand modulation requirements that result.  By comparing the effects of each alternative, the coordination/CDM participants select the configuration that best accommodates the operational objectives of ATC, TM, and users.   The following Tasks discuss the use of the Planner for 1) identifying resource configurations that may be contributing to a major demand/capacity imbalance, and 2) identifying more effective configuration alternatives. 

2.2.1
Analyze the prevailing NAS configuration. 
Overall Task Objective: Determine if airports, routings, and/or airspace can be reconfigured to increase the capacity of impacted resources. 

General Background:  Some of the considerations involved in optimizing airport configurations, aircraft routings, and airspace configurations are as follows: 

· Airport Configuration.  Some major airports have many possible configurations.  Within the limits imposed by various constraints, these airports are re-configured as frequently as possible, in order to accommodate successive banks of arrivals and departures.  Like today, the traffic manager’s judgement provides the primary means of determining the optimum airport configuration in 2005.  However, the system provides information that enables the traffic manager to identify more effective airport configurations, determine their feasibility under prevailing environmental conditions, and implement a reconfiguration at the most appropriate time under the prevailing traffic dynamics. But while the objective is to maximize the operational flexibility of airports, that flexibility is limited by various constraints, as follows:

·  The flexibility of many airports is limited by the number of usable runways.  At some airports with several possible runway configurations, flexibility is limited by the interaction of airports within the terminal area. 

· At major airports with many possible configurations, the set of configurations that are feasible in a given situation is constrained by a wide range of environmental and operational factors.  Environmental factors include surface wind, convective weather locations, noise abatement requirements, snow removal activities, etc.  Operational factors include arrival/departure demand levels during the time period of interest, direction in which the traffic is operating, terminal area routings, gate availability, wake vortex interaction, and users’ preference for the allocation of delay either to arrivals or to departures.  

· Aircraft Routings.  User-preferred trajectories are generally accommodated in ECON airspace, and trajectory entry and egress are accomplished as near to the departure and arrival airports as prevailing traffic factors allow.  

· To achieve this objective, a standardized route configuration in ADCON airspace serves to organize arrivals and departures in the terminal area.  However, each arrival and departure routing is provided with several selectable termini lying at increasing distances from the airport. In operation, the system analyzes the prevailing traffic demand, and provides the traffic manager with decision support for determining the points at which arrivals must join their terminal routing, and at which departures may exit their terminal routing.

· While operating between the terminal routings at their arrival and departure points, flights are generally cleared on their preferred trajectories.  However, when necessitated by traffic demand, temporarily defined routes may be developed on an ad-hoc basis.  When a temporary route is required, the system analyzes the relevant traffic and determines the paths that minimize overall divergence from preferred trajectories.

· Airspace Configurations.  Today’s rigid airspace configurations are designed around strictly imposed flight trajectories. In 2005, the accommodation of user-preferred trajectories requires dynamically alterable airspace configurations.    However, like today’s system, these dynamic airspace configurations continue to provide consistency in sector functions and tasking, and a balanced distribution of controller workload among sectors. To accomplish this, dynamic airspace configurations are limited to a finite number of major variations.  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining sector operability and trainability.

Subtasks (a) and (b) below describe the process used by traffic managers to 1) identify any alternative airport and routing/airspace configurations that are more effective than the prevailing configuration, and 2) determine if those alternatives are feasible under prevailing environmental and operational conditions.  Task 2.2.2 which follows discusses the traffic managers’ comparative analysis of alternatives, and the selection of the one alternative that best accommodates ATC, TM, and users’ operational objectives.

(a)
Evaluate prevailing airport configurations. 
Task Objective:  Determine if other configurations require less demand modulation than the prevailing configuration.

Background:  Some major airports have many possible configurations.  However, the set of configurations that are feasible in a given situation is constrained by a wide range of environmental conditions (wind, convective weather, etc.) and operational factors (arrival/departure demand, user preference for delay allocation, etc.). The range of these environmental and operational factors is so varied, and their relationships so complex, that determining the feasible set of airport configurations in a given situation requires input from users and the collective judgement of traffic managers, ATC supervisors, and controllers. 

· Since automation cannot determine the range of configurations that are feasible for a given situation, the TM Initiative Planner ranks all possible configurations based on  the demand modulation requirements generated by each of those configurations during the period of interest.

· The Planner indicates to the traffic manager the current configuration’s ranking.  It also provides a listing of all configurations, and the ranking of each.  Display discriminators direct the traffic manager’s attention to the configurations that are more favorably rated than the prevailing configuration.

· For the purposes of this present task, the traffic manager determines the current configuration’s ranking, and identifies any of the more favorably ranked configurations that are feasible during the time period of interest. The traffic manager determines the feasibility of a given alternative through assessment of the environmental information discussed in 1.2.2 (i.e., airport conditions, weather and hazardous conditions, NAS infrastructure status and plans, and aeronautical information).  

· The evaluation of feasible alternatives, and the receipt of user input to determine their operational preferences, are discussed in Task 2.2.2 below.

Responsibility:  STM/ADTM:  Determination of prevailing configuration effectiveness, identity of more effective configurations, review of environmental and traffic information, determination of feasible alternative configurations. 

Information:  Primary:  Effectiveness rankings for all possible configurations, display discriminators for alternatives that are more effective than the prevailing configuration, and environmental and traffic information.

(b)
Evaluate prevailing aircraft trajectories and airspace configurations. 
Task Objective:  Determine if alternative airspace configurations are more compatible with user-preferred trajectories during the time period of interest.

Background: In 2005, dynamic airspace configurations are limited to a finite number of major variations, in order to accommodate user-preferred trajectories and to ensure sector operability and trainability.  These configurations enable ATC to clear most flights on their preferred trajectories.  However, ATC operational objectives occasionally require that temporarily defined routes be imposed.  The ability of ATC to clear flights on optimized trajectories requires that each sector within a major airspace configuration variant have a predictable function (i.e., arrival, departure, overflight, or combination).  This specialization is achieved by containing aircraft trajectories (either user-preferred, or temporarily defined routes) within the confines of appropriate sectors.  But as atmospheric conditions evolve throughout the day, user-preferred trajectories may become increasingly incompatible with the prevailing airspace configuration, as well as with any temporarily  defined routes that are in effect. 

· To assist the traffic manager’s evaluation of prevailing routings and airspace configurations, the TM Initiative Planner depicts the current airspace configuration, the preferred trajectories of all flights during the period of interest, the prevailing termini of ADCON routings, and any temporarily defined ECON routes that are currently in effect.  Display discriminators indicate the user-preferred trajectories that are allocated to each temporarily defined route.  To assist the traffic manager and ATC supervisor to visualize the interaction of trajectories with airspace boundaries and shelves, each horizontal and vertical sector penetration is indicated on the display.  

· The Planner provides suggested ADCON route termini based on the traffic demand during the period of interest.  It also provides an indicator of the degree to which current ECON temporary routes diverge from the preferred trajectories during the traffic period of interest.  

· The Planner provides a ranking of all major airspace variants according to the current ADCON route termini and the  user-preferred trajectories during the time period of interest.  This airspace ranking system is based on a number of criteria, both dynamic and spatial. Examples of dynamic criteria include the sector-specific workload characteristics of the airspace configuration and the airborne delay characteristics of the airspace configuration, etc.   Examples of spatial criteria include the number of sector penetrations (both lateral and vertical) that result under each airspace variant, the number of trajectory crossings in a sector, etc. 

· For the purposes of this task, the traffic manager determines 1) system-suggested revisions in ADCON route termini, 2) system-defined effectiveness ratings of any temporary routes and the ranking of the airspace configurations, and 3) the rankings of airspace configurations that are feasible during the period of interest.  

· The feasibility of route and airspace alternatives is determined through assessment of the environmental information discussed in Task 1.2.2.  

Responsibility:  ADTM/ETM/NTM:  Determination of prevailing route and airspace configuration effectiveness, identity of more effective configurations, review of environmental and traffic information, determination of feasible alternative configurations. 

Information:  Primary:  User-preferred trajectories, effectiveness of prevailing temporary routes and airspace configurations, display discriminators for alternatives that are more effective than the prevailing configuration, and environmental and traffic information.

2.2.2
Evaluate alternative NAS configurations to optimize capacity.

Overall Task Objective:  Compare the feasible alternative configurations.

General Background:  Task 2.2.1 described the information traffic managers receive to evaluate the relative effectiveness of the prevailing NAS configuration.  The following subtasks describe the comparison of all feasible alternatives to determine which of these alternatives is the most effective.  

· In some cases, ATC and TM requirements may override other considerations in the selection of the NAS configuration.  In these cases, traffic managers may unilaterally select the configuration by comparing the demand modulation requirements for each of several alternative configurations. In most cases, however, users’ operational objectives are an important consideration in selecting the airport configuration.  For example, alternative airport configurations often produce a different balance of arrival and departure delay.  The choice between these configurations may not be operationally significant to ATC or TM, but may be of vital interest to the users. Therefore, the system provides the capability for traffic managers to collaborate with all users in order to accommodate their operational objectives within relevant ATC and TM constraints. 

· Coordination between STMs, ADTMs, ETMs, and ATC supervisors is performed using the TM Initiative Planner.  To ensure that user input is effectively considered, CDM with users is conducted in the same manner by transmitting the active Planner to user organizations via the NAS-WIS.  Any of these personnel may transmit the active Planner to the others, or provide them with the information necessary for them to request its output on their displays.  All coordination/CDM participants receive the same Planner, and can manipulate all of its capabilities.  Manipulations by any party are apparent on the displays of the others.  In teleconference, they may consult on configuration alternatives, and immediately observe the resulting demand modulation requirements. 

 (a)
Assess alternative airport configurations.

Task Objective: Assess the demand modulation requirements imposed by alternative runway configurations, airport capacity values, operational strategies, and/or demand modulation rates at arrival/departure fixes. 

Background:  In Task 2.2.1(a) the system identified airport configurations that induced less demand modulation than the prevailing configuration, and the traffic manager determined which of these configurations were feasible under prevailing conditions. In appropriate situations, the TM Initiative Planner may be used to compare these alternative configurations to determine which one is most effective for the time period of current interest.   To perform this comparative analysis, ‘airport configuration’ is considered to consist not only of the runway configuration, but also the airport’s arrival and departure capacities, the operational strategy, and demand modulation rates at arrival and departure fixes. These configuration elements are optimized as follows:  

· For each runway configuration alternative, capacity values for arrivals and departures are automatically calculated by the system.  However, these values can be overridden by the coordination/CDM participants.  Operational strategies are manually selected by traffic managers.  The effects of alternative capacity values and operational strategies are determined via the Planner’s fast-time analysis capability, which generates the full range of demand and complexity metrics and DMS information for each alternative.

· To allocate delay onto or away from specific flight operations, traffic managers and users can collaborate in defining demand modulation rates at relevant fixes.   Through fast-time analysis, the Planner automatically determines demand modulation rates at arrival and departure fixes.  CDM participants may reallocate delay by manipulating these rates at specific fixes, and thus favor traffic operating to/from one direction, at the expense of traffic in the other direction.   In addition, specific arrival or departure fixes can be ‘free flowed,’ so that all necessary demand modulation is induced on flights operating over the other arrival and departure fixes. The effects of alternative demand modulation rates are determined via the Planner’s fast-time analysis capability, which generates the full range of traffic metrics and DMS information for each alternative.

· In a single iteration of the process just discussed, coordination/CDM participants may identify a runway configuration, the airport capacity values, and demand modulation rates at arrival and departure fixes.  At each step of the process, coordination/CDM participants may request a fast-time analysis to determine the traffic effects of the configuration as it stands at that point.  Each step can be ‘undone,’ and another action tested.  At the completion of the process, the finalized configuration alternative can be temporarily saved, and other configurations developed.  With all alternative configurations developed, coordination/CDM participants may compare their demand modulation effects, and select the most appropriate one  per Task 2.2.1.

· The process just discussed is based on the currently projected demand level.  That demand level can be manipulated through various means, such as user-selected flight cancellations, in order to optimize the delay induced by demand modulation.  Manipulation of the demand level is discussed in Task 2.2.1.

Responsibility:  STM/ADTM:  Determine the traffic effects of the feasible airport configurations.

Information:  Primary:  1) Alternative runway configurations, airport capacities, and/or demand modulation rates. 

2) Demand and complexity metrics, and demand modulation requirements under each alternative. 

 (b)
Assess alternative routings and airspace configurations.

Task Objective:  Assess the spatial effectiveness, demand and complexity effects, and demand modulation requirements imposed by alternative route and airspace configurations.

Background:  In Task 2.2.1(b) the system indicated the effectiveness of any temporary routings currently in effect, and it indicated airspace configurations that conformed more closely to user-preferred trajectories than the prevailing configuration.  The TM Initiative Planner is used to compare these alternative configurations to determine which is most effective for the time period of interest.  This comparative analysis is performed as follows: 

· For reconfigurations of the airspace associated with the arrival and departure phases of flight, relevant airport configurations must be specified.  Therefore, the process of determining optimum routings and airspace configuration is often performed in conjunction with the analysis of airport configurations discussed above. 

· In 2005, airspace is manipulated to accommodate user-preferred trajectories. Users are asked to modify their requested trajectories only when traffic demand requires it, and only after the airspace has been manipulated to the maximum extent practical.  Temporarily defined routings represent the final resort for organizing traffic, and they are imposed only after the airspace and the user’s preferred trajectories have both been manipulated and revised to the maximum extent practical.  When temporarily defined routings are required, they are designed (with system assistance) to minimize the overall divergence from user-preferred trajectories. Alternative route/airspace configurations are identified through the following coordination and CDM process: 

· First, in coordination using the TM Initiative Planner, traffic managers and ATC supervisors determine the major airspace variant that most closely approximates the users’ trajectory requests, minimizes inter-sector coordination requirements (such as pointouts), and balances controller workload.  These determinations are made through review of trajectory information, demand and complexity metrics, and the demand modulation requirements for each configuration option.

·  Second, ATC supervisors may propose minor alterations to the selected airspace variant to further contain requested trajectories within appropriate sectors.  (These alterations may also be used to reduce inter-sector coordination, or to balance workload.) 

·  Third, if trajectories remain incompatible with the airspace, and if traffic demand requires it, traffic managers collaborate with users to identify revised preferred trajectories that meet the user’s objectives.

· Finally, if necessary, traffic managers may use the Planner to select temporarily defined routes that are contained within appropriate sectors.  This action is taken only when the airspace configuration under review has been modified as much as it can be, and when users have modified their preferred trajectories to the extent that they can.  In this situation, and upon traffic manager request, the system analyzes the relevant traffic and determines the paths that minimize overall divergence from user-preferred trajectories, while also conforming to the airspace configuration proposed by the traffic manager and ATC supervisor.  

· At each step of the process just discussed, coordination/CDM participants may request a fast-time analysis to determine the spatial effectiveness, demand and complexity effects, and demand modulation requirements of the configuration as it stands at that point. Each step can be ‘undone,’ and another action tested.  At the completion of the process, the configuration alternative can be temporarily saved, and other configurations developed.  With all alternative configurations developed, coordination/CDM participants may compare their effects, and select the most appropriate one per Task 2.2.1.

Responsibility:  ADTM/ETM/NTM:  Determine the traffic effects of the feasible route/airspace configurations.

Information:  Primary:  1) User-preferred trajectories, user-modified trajectories, temporarily defined routings, and alternative airspace configurations.  2) Spatial effectiveness, demand and complexity metrics, and demand modulation requirements under each airspace and routing/trajectory alternative.  

2.3
EVALUATE ALTERNATIVE DEMAND MODULATION SOLUTIONS

In previous Tasks, traffic managers developed alternative configurations, each with distinct demand modulation characteristics under the projected demand level.  In some cases the demand modulation required by all configuration alternatives is acceptable to ATC, TM, and users.  In these cases, selection of the optimum configuration is a qualitative decision requiring no further automation support.  In other cases, even the most advantageous NAS configurations generate demand modulation requirements that impose an excessive adverse impact if the projected demand level attempts to use the affected resource.  

In these cases, traffic managers collaborate with user organizations to manipulate the demand level, in order to maintain ATC operability while also concentrating adverse impacts onto flights selected by the users. These manipulations of the demand level involve flight cancellations and lengthy departure delays — the most extreme forms of demand modulation.  Through these means, users allocate the most severe impacts of the demand/capacity imbalance to the specific flights of their choice.  When the demand level is reduced sufficiently that the impacts on the remaining flights are acceptable, traffic managers determine the means for implementing the required demand modulation. 

The most generally used demand modulation techniques involve either time-based or trajectory-based solutions.    Time-based solutions are intended to implement the Demand Modulation Schedule by placing aircraft at specified locations at specified times.  This may be achieved through time-based metering, miles-in-trail restrictions, speed restriction, and/or ground delays. Trajectory-based solutions are intended to direct flights away from an impacted resource through the use of reroutes, altitude changes, or runway reassignments.  The following Tasks describe the means by which one or more of these implementation techniques is used to resolve a given demand/capacity imbalance.

2.3.1
(User-Initiated Option) Assess the effects of user-defined alternative demand levels.  
Task Objective:  If applicable, receive users’ plans for directing the most severe demand modulation impacts onto flights selected by the users.
Background:  When even the most advantageous available configuration generates excessive demand modulation requirements under the projected demand, users may voluntarily elect to reduce the demand level.  These manipulations usually involve flight cancellations or lengthy departure delays.
· The TM Initiative Planner provides ‘demand vs delay’ information for relevant resources within each alternative NAS configuration.  As one example of its application, this information can be used to determine the number of flights that must be removed from the traffic population in order to achieve a given level of delay.  

· Based on this demand vs delay information, user organizations may utilize the Planner to propose modifications to the projected traffic sequence (i.e., ‘slot-swaps’), and to propose selected flights for exclusion from the projected traffic population through either cancellation or lengthy delay.

· The Planner’s fast-time analysis capability is used to determine the demand modulation requirements for proposed traffic sequences and populations under each of the alternative NAS configurations.  Each simulation analysis generates the full range of DMS and demand and complexity information at relevant resources.  

· The alternative configurations and demand levels that achieve an acceptable amount of delay for the flights that remain in the traffic population are saved for further analysis, as discussed in Task 2.3.2. 

Responsibility:  Users and STM/ADTM/NTM:  Collaborative determination of the optimum demand level.  Users:  Identification of flights eligible for cancellation or lengthy delay.

Information:  Primary:  1) Demand vs delay information, 2) users’ desired sequence, 3) flights eligible for cancellation, 4) flights eligible for lengthy delay, and 5) DMSs for alternative traffic sequences, demand levels, and configurations.  Secondary:  Demand/complexity for alternative sequences, demand levels, and configurations.

2.3.2
 Identify the most appropriate demand modulation solution.  
Task Objective:  Select the combination of metering, MIT restrictions, speed restrictions, ground delays, runway reassignments, reroutes, and altitude changes required for ATC to implement demand modulation. 

Background:  This Task discusses the various techniques used to modulate demand, whether it be a reduced demand level as discussed in the previous Task, or an originally projected demand level that required no manipulation.  Demand/capacity imbalances at airports are generally resolved using demand modulation techniques such as metering, MIT restrictions, speed restrictions, ground delays, and runway reassignments.  Airspace imbalances may also be resolved using metering, MIT restrictions, speed restrictions, and ground delays, in addition to other means such as reroutes and altitude changes that remove excess demand from impacted sectors.  

· Time-based solutions include metering, MIT restrictions, speed restrictions, ground delays, etc. These solutions are depicted in the form of flight-specific DMTs (Demand Modulation Times) on the DMS that is generated for the relevant flights at affected resources. The TM Initiative Planner provides full DMS information for each of the configuration/demand-level alternatives under review.  

· The means of implementing a DMS solution varies between traffic flows and between facilities.  However, facilities usually prescribe a standard modulation technique on a given traffic flow within the facility.

· For the traffic manager to define the manner in which DMS information is imparted to controllers, the Planner provides options for selecting the demand modulation technique to be used.  It automatically selects the appropriate technique if a standard practice exists for the traffic flow that is the subject of the Initiative.  However, the traffic manager may override the automatic selection if required.

· Time-based solutions are not suitable for all situations.
  Therefore, upon traffic manager request, the TM Initiative Planner proposes alternative trajectories (i.e., reroutes, altitudes changes, and/or runway assignments) for relevant flights that remove them from traffic population using the impacted resource.  The Planner provides alternative trajectories for each of the configuration/demand-level options under review.  Manually defined trajectories can also be proposed within any of the options under review.

· Imbalances can be resolved using a combination of time-based and trajectory-based actions.  To develop a combined solution, the traffic manager specifies the amount of delay that is acceptable for a DMS-based solution.  For each of the configuration/demand-level options under review, the Planner then selects flights for removal from the traffic population, proposes revised trajectories for them, and updates the DMS accordingly.  

Responsibility:  All TMs:  Determination of appropriate demand modulation techniques.

Information:  Primary:  1) Facility-defined selection options for DMS implementation techniques, 2) automatically proposed trajectories upon request, and manually- proposed trajectory revisions, and 3) manually input maximum delay value, automatically proposed trajectory revisions if required, and automatically updated DMS.
2.3.3
Select the optimum TM Initiative.  
Task Objective:  Complete the TM Initiative planning process.

Background:  As discussed throughout the previous Tasks, the planning for a TM Initiative began with the traffic manager’s receipt of a system-generated notification, and an activated TM Initiative Planner.   The first step in the planning process was to identify any other NAS configurations that induced less demand modulation than the prevailing configuration, and to determine if those alternatives were feasible under the prevailing conditions.  The set of feasible alternative configurations were then compared to determine which ones most effectively accommodated the projected demand. If demand modulation under even the most advantageous available configurations induced excessive delay, then traffic managers and users collaborated to modify the demand level through flight cancellations and lengthy departure delays.   These modified demand levels were tested against all of the alternative configurations.  Demand modulation techniques were then determined for each of the alternative configurations and their associated demand levels (either the originally projected demand, or the modified demand, whichever is applicable).  At the completion of this process, each alternative contains all of the elements that comprise a TM Initiative. 

· The planning process usually begins with only a small number of alternatives, and successive steps generally represent a winnowing process that produces either a single, or a very small number of final alternatives.

· If selection from among a set of final alternatives is required, it is generally a qualitative decision arrived at by all coordination/CDM participants. 

· TM Initiative planning is completed upon:

· Selection of a NAS configuration, including the airport configuration (runway configuration, capacity values, operational strategy, and demand modulation rates), routings (user preferred trajectories, ADCON route termini, and temporarily defined ECON routes), and airspace configuration.

· Determination of the demand modulation technique(s) to be used for implementation of the TM Initiative (e.g., user initiated cancellations and/or lengthy delays, metering, MIT restrictions, speed restrictions, ground delays, reroutes, altitude changes, and runway reassignments). 

· ATC implementation of the TM Initiative is described in Task 3.0, below.

Responsibility:  Users and All TMs:  Qualitative selection from among finalized TM Initiative alternatives.

Information:  TM Initiative Elements:  NAS configuration (runway configuration, airport capacity values, operational strategy, demand modulation rates at arrival/departure/en-route fixes, ADCON route termini, temporarily defined ECON routes, and airspace configuration), user preferred trajectories, and demand modulation technique(s).
3.0
TM INITIATIVE IMPLEMENTATION  

Traffic managers at the various sites independently perform the strategic planning process discussed above.  Due to the system’s extensive distribution of traffic information, these traffic assessments all tend to detect the same traffic problems. In addition, because of the system perspective that automation brings to the development of TM Initiatives, the alternative solutions for a given problem fall into a narrow range. But because of the variation in facility practices and priorities, independent planning at the several sites may result in the selection of slightly different solutions within this range.   Therefore, the system enables traffic managers to exchange problem and resolution information that allows the personnel involved to integrate their traffic analyses.   This information distribution is also extended to user organizations to facilitate their participation in appropriate situations.

3.1
CONDUCT A TM INITIATIVE BRIEFING

Task 2.0 above discussed the process of developing a TM Initiative.  The traffic managers responsible for conducting this development process are procedurally defined so as to have the relevant decision making done at the lowest possible level.  To the extent possible, these roles and responsibilities are reflected in automation in the form of system generated distribution lists, which define the initial dissemination of system-generated notifications and TM Initiative Planners.  The traffic managers with primary decision making responsibility may tailor this list through ad-hoc additions and deletions, as required. 

The development process itself is performed through coordination and CDM with the minimum feasible number of participants. Upon completion of TM Initiative planning, Initiative developers distribute the TM Initiative Planner to relevant TM, ATC, and user personnel who will either be responsible for implementing the TM Initiative, or will be affected by it.  This distribution is again driven by a system-generated distribution list, which can be modified in real time as required. 

This distribution serves to notify and brief relevant personnel on the TM Initiative, which has usually achieved its final form by the time the briefing is initiated.  However, the Planner provides the automation capabilities required for the personnel receiving the notification/briefing to negotiate revisions to the planned Initiative, using the Planner’s fast-time simulation/analysis and information-sharing functions.  But while this capability is provided, its use is limited both by procedure, and by predefined eligibility/access to the Planner’s functions.  

3.1.1
Distribute the TM Initiative Planner.  
Task Objective:  Provide relevant users, traffic managers, and ATC supervisors with advance notice of the Initiative.

Background: The TM Initiative Planner is distributed in advance to advise all appropriate users and service providers of the planned TM Initiative.  The traffic manager forces the Planner on the displays of all affected personnel in accordance with predefined defaults and security/access.  Site traffic managers ensure that facility ATC supervisors receive the information, and the supervisors familiarize controllers with the planned activity.

Responsibility:  All TMs:  Assurance of receipt by all relevant users and service providers, and development of consensus for the finalized TM Initiative.  Automation:  Distribution of information.

Information:  Primary:  TM Initiative Planner.  
3.1.2
Initiate voice communications with relevant personnel, as required.  

Task Objective:  Initiate communications with relevant users, traffic managers, and ATC supervisors, as required.  

· Background: After distributing the TM Initiative Planner, the traffic managers who developed it may have specific responsibilities for coordination/CDM with specific users and/or service providers.  This responsibility may range from an single interphone call to advise another traffic manager that a TM Initiative Planner                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                e of the proposed modifications, as fast-time simulation/analysis updates the DMS and demand and complexity information on the Planner.  

· When proposed modifications have been analyzed and either accepted or rejected by the briefing participants, the Planner reflects the TM Initiative that will be implemented.

Responsibility:  All TMs:  Finalize the TM Initiative.

Information:  Primary:  Fast-time simulation/analysis results, as applicable.
3.2
 IMPLEMENT THE TM INITIATIVE & MONITOR ITS EFFECTIVENESS
The finalized TM Initiative is implemented by first determining the exact timing for implementation, and then by the traffic manager’s activation of the Initiative in automation. Upon activation, 1) traffic processing is conducted in accordance with the NAS reconfiguration and/or demand modulation specified by the Initiative, and 2) appropriate data, such as DMTs and/or control action advisories, are distributed to controllers for ATC implementation of the Initiative, and 3) a bulletin board capability is activated on the TM Initiative Planner to allow all coordination/CDM participants to record and share observations throughout the time the Initiative is in effect. The Planner also provides real time information on the managed traffic flow, in the form of demand and complexity metrics, the DMS, situation information, and TM Initiative conformance metrics.  These types of real time information allow coordination/CDM participants to monitor the traffic flow, determine the need for revisions to the Initiative, and determine when the TM Initiative may be terminated.

3.2.1
 Implement the TM Initiative. 
Task Objective:  Execute the planned NAS reconfiguration and/or demand modulation.

Background: TM Initiative implementation requires that the exact timing of its activation be determined, and that background information and specific control-action advisories be presented to controllers.  Upon implementation, and throughout the effective period of the Initiative, the TM Initiative Planner is activated with an electronic bulletin board, which Initiative participants may use to record and share operationally relevant observations.  This bulletin board information remains a permanent part of the Planner, and is available for review in the future.

· Implementation Timing.  The timing to implement a TM Initiative often depends on the spatial configuration of prevailing traffic.  It is desirable for airport and airspace configuration changes to be accomplished while minimal traffic is using the affected runways or sectors.  In addition, traffic managers frequently need to identify the first flight in the flow to be subjected to the TM Initiative. The preliminary fast-time analyses that were used to develop the Initiative provided approximate timing data based on the projected demand profile and simulation-based aircraft DMTs. The final timing for TM Initiative implementation is based on real time information, including non-flight-specific demand plots, along with situation information and DMS DMTs.  

· NAS reconfiguration.  Controllers primarily receive configuration information verbally from the ATC supervisor.  However, the TM Initiative Planner may be forced on controllers’ displays if required.  For a TM Initiative that consists only of a NAS reconfiguration, the traffic manager’s task cycle is completed when ATC personnel have implemented the configuration changes and redirected traffic accordingly.

· Demand modulation.

· To implement a time-based solution, the traffic manager ‘activates’ the DMS, and appropriate control-action advisories are automatically output on the flights’ data blocks and FIPs at the relevant sectors and/or SCON control positions (reference Task 1.3.3). 

· Upon the traffic manager’s activation of a trajectory-based solution, the system distributes the necessary route, altitude, and runway information to the appropriate control positions as preplanned TM directives, which are implemented by the controller(s) as soon as feasible.

· Upon the traffic manager’s activation of a combined time- and trajectory-based solution, the necessary trajectory information is distributed to the sectors as preplanned TM directives, which are implemented by the controller(s) as soon as feasible, and appropriate DMS-based control-action advisories are output on the flights’ data blocks and FIPs at the relevant control positions.

Responsibility:  All TMs:  Determination of implementation timing, and activation of DMS and trajectory solutions.  Automation:  Upon activation by TM, distribution of trajectory directives, and DMT control advisories. 

Information:  Primary:  Timing information via DMS DMTs, demand and complexity plots, trajectory directives, and DMTs and/or DMS control action advisories.
3.2.2Monitor, revise, and/or terminate the TM Initiative, as required.  
Task Objective:  Transition to unrestricted operations upon abatement of the demand/capacity imbalance.

Background: The TM Initiative Planner provides information to TM, ATC, and users that enables them to monitor the effectiveness of the TM Initiative, and to revise and eventually terminate it, as follows:

· TM Initiative Monitoring. Real time measurements of all DMS and demand and complexity information for the flights in the managed traffic flow are presented on the Planner as events transpire.  The Planner provides ‘TM Initiative Conformance’ metrics that enable traffic managers to evaluate the effectiveness of the implemented TM Initiative. (One example of these metrics is a real time, continuous measure of capacity utilization at relevant resources.  Flow rate consistency is another example.)    Finally, unrestricted demand is continuously estimated to indicate when the TM Initiative is no longer required.

· TM Initiative Revision & Termination.  If the various metrics indicate the need for a revision to the TM Initiative, coordination/CDM participants may use Planner’s fast-time analysis capability to evaluate and select alternative responses. With the concurrence of all coordination/CDM participants, demand modulation is terminated when the predicted unrestricted demand falls consistently below the capacity of the impacted resource.  Some Initiatives are terminated by specifying the last flight to be subjected to the traffic restriction.  When the demand/capacity imbalance has abated and demand modulation is terminated, the Planner is suppressed from the traffic managers’ displays, and DSS control information ceases to be routed to ATC control positions.

Responsibility:  All TMs:  Monitoring, revision, and termination of the Initiative, as required.

Information:  Primary:  DMS information, managed demand and complexity, unrestricted demand and complexity, capacity utilization, alternatives analysis as required, flight-specific timing information, and TM Initiative conformance metrics.
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4.0
OPERATIONAL PLANNING & ANALYSIS  

This Task provides examples of the advance planning and operational analyses performed by traffic managers. Advance planning is performed to develop proposed responses to future events such as air shows, military exercises, commercial space launches, field assessments of prototype systems, etc[7_531].  Operational analyses are performed in various areas, such as traffic reporting, resource capacity utilization, etc.  
4.1
PERFORM ADVANCE PLANNING FOR FUTURE EVENTS 

Traffic managers use the TM Initiative Planner to analyze future events, and to propose operational responses.  The following Tasks illustrate the types of events for which traffic managers receive advance notice, and for which they develop proposed responses many days before the event will occur. This planning is conducted using a TM Initiative Planner for each event.  Upon completion of advance planning, the Planner is saved as a proposed TM Initiative.  As the time of the event approaches the Planner is retrieved for use as the baseline for the real time TM Initiative planning and implementation processes discussed in Tasks 2.0 and 3.0. Since advance planning is conducted in the same manner as the real-time planning process discussed in Task 2.0, the following Tasks provide only an overview of the considerations involved in each type of event, without discussing the planning process itself.

4.1.1
Plan for special events. 

Task Objective: Assess unique operational conditions or special events that affect demand and/or capacity. 

Background:   Traffic managers perform advance planning for special events such as air shows, VIP flight operations, etc.  The traffic manager’s concern is that, in implementation, these plans minimize the impact on other traffic while also accommodating the special event. National TM develops ‘slot’ times for flights, and Traffic Flow Restrictions (TFRs) as required to accommodate special events.  This information is distributed via the NAS-WIS and is available locally. 

Responsibility:  All TMs:  Awareness of special events and the associated capacity/demand constraints;  awareness of TFRs.  Automation:  Assistance in identifying operational impact and associated advisories (e.g., ‘slot’ times, TFRs).  Dissemination of information to sites.

Information:  Primary:  Schedule of special events, slot times, Temporary Flight Restrictions (TFRs).

4.1.2
Prepare for military exercises. 
Task Objective:  1) Coordinate with military operations control;  2) Establish schedules for reserved airspace;  3)  determine TM Initiatives necessary to accommodate military exercises;  4) Disseminate status information.

Background: Upon request for reservation of airspace from the military, the traffic manager determines the impact to traffic flows using historical information and predictive displays of traffic demand.  Considering this information, and using the TM Initiative Planner’s fast time simulation capability as necessary, the traffic manager develops a proposed TM Initiative to accommodate the military operations. The traffic manager determines the time frame that the Initiative is to be in effect and disseminates relevant planning information to users and other service providers via the NAS WIS. This planning information may range from simple schedule and advisory information, to the complete TM Initiative Planner.  
Responsibility:  All TMs.   

Information:  Primary:  Military mission plan, projected NAS configuration, projected traffic demand.

4.1.3
Plan for commercial space transportation missions.

Task Objective:  Coordinate with space launch operators, affected ATC facilities, UOCs, and the military as necessary to accommodate commercial space launches with minimal disruption to civilian air traffic. 

Background:  In 2005, commercial space transportation (CST) is routine, with more than one launch per week.  CST trends indicate these operations make increasing use of reusable launch vehicles, ranging from rocket-types to spaceplanes.  Since these vehicles re-enter controlled airspace and return to bases after delivering their payload, traffic managers consider both the launch and re-entry phases during the mission planning process, as follows:  

· Commercial space missions originate from coastal, inland, and sea-based space ports, rather than from traditional military ranges.  Therefore, mission planning is a collaborative process involving launch operators, traffic management, ATC, and UOCs.

·  Enhanced information exchange via the NAS WIS and system assisted coordination capabilities expedites the distribution of information on launch and re-entry schedules, and the dynamic status of reserved airspace. 

· Improved weather and traffic predictions allow precise launch/re-entry windows to be determined, minimizing the time airspace needs to be reserved — if it needs to be reserved at all. As a result, dynamic space transition corridors (as opposed to static SUAs), are reserved and released as the vehicle transitions to and from orbit.

· Real-time status is displayed to traffic managers, affected sectors, UOCs, and the military.  Therefore, comprehensive, proactive planning is facilitated by the traffic manager’s ability to preview and exchange alternative launch and re-entry scenarios—including trajectory modeling and projected traffic flow implications. 

Responsibility:  All TMs:  Perform CDM to determine the most efficient plan to accommodate commercial space missions; and coordinate with UOCs as necessary.  Review the controllability of the space vehicle, its trajectory, payload requirements, and projected traffic during the requested launch and re-entry windows.  Review historical information and perform ‘fast-time’ simulations to determine the TM Initiatives (e.g., dynamic space transition corridors similar to moving ALTRVs, buffer zones around the vehicle, etc.) necessary to accommodate the mission.

Information:  Primary:  Space mission profile, to include information such as vehicle performance, trajectory, payload, launch/re-entry location and window, destination, initial fix and heading, projected traffic load at launch and re-entry times, weather information, instantaneous impact point (IIP), TM Actions. 
4.2
PERFORM OPERATIONAL ANALYSES

4.2.1
Produce periodic traffic reports.  
Task Objective:  Prepare daily, weekly, monthly, and annual reports on the facility’s traffic load, task load, and traffic effectiveness.

Background:  Facilities augment today’s types of traffic count reporting with various analyses of traffic metrics, including controller task time and traffic effectiveness.  Reports are prepared for sectors, areas of specialization, and for the facility.  The following types of information are provided for the reporting period:

· A cumulative count of flights handled by the sector, Area, and facility.

· Cumulative controller task hours by sector, Area, and facility. 

· Controller task-hour distribution (e.g., city pair, user, etc.).

· Average ATC productivity (i.e., task time per flight).

Responsibility:  All TMs.   

Information:  Primary:  Traffic counts, controller task hours aggregated from the position level, controller task hours vs traffic count (i.e., productivity).
4.2.2
Analyze TM Initiative effectiveness.  
Task Objective:  Assess the facility’s overall approach to airspace structuring and resource utilization.

Background: Long-term capacity utilization assessments are prepared for individual sector positions, sectors, groups of operationally related sectors (e.g., all arrival sectors for a specified airport), routes, runways, and airports.  

· Information on the utilization of capacities facilitates traffic flow and configuration planning, staffing allocation practices, etc.

· Capacity utilization at constrained resources is a primary indicator of ATC conformance to individual TM Initiatives.  However, a long-term and consistent under-utilization of capacity indicates a systemic problem which precludes ATC conformance. 

Responsibility:  All TMs.   

Information:  Primary:  Aggregate TM Initiative conformance metrics.
SECTION C — FLIGHT ADVISORY SERVICES
This Section of Operational Tasks & Scenarios describes the effects of enhanced automation on Flight Advisory Service (FAS) tasking in 2005.  The task module that follows describes pre-flight, in-flight, and emergency advisories, as well as the ancillary support given to ATS service providers and other government agencies.  The concepts presented in this task module result from extensive discussions with numerous Flight Service Specialists, as well as several air traffic controllers, ATC supervisors, and traffic managers.  Those discussions allow the following conclusions to be made concerning the delivery of flight advisory services in 2005:

· NAS information and tools provide extensive environmental information, flight profile development and revision processes, and trajectory analysis capabilities. FAS advisors are also provided with extensive real time information, including the FAS situation display, and the Flight Information Postings (FIPs) that are provided for all relevant flights.

· Automation increases users’ access to NAS information and tools. Users on the ground may access NAS information and tools via the NAS-WIS from any modem-equipped computer.    Airborne users may access the system via NAS-WIS/datalink.  NAS processes such as flight profile development, trajectory modeling, etc., provide computer aids and error-recovery assistance to facilitate the user’s manipulation of the system. 

Flight Advisory Services Overview
 Two major FAS task areas are NAS user advisories, and ancillary support.  Virtually all NAS users utilize FAS capabilities to one extent or another.  However, general aviation and the military are the object of most FAS tasking.  This tasking is generally directed at pre-flight and in-flight services, with emergency services provided as requiredPre-flight services consist of flight profile development.    In-flight services include the provision of information to airborne users.  The handling of in-flight emergencies involves the provision of information to the pilot, coordination of ground services, and the coordination of search and rescue activities.  However, FAS capabilities and information are provided not only to NAS users, but also to ATS service providers and other government agencies. FAS advisors provide weather interpretation and analyses to support ATS operations, and they receive aeronautical information and distribute it throughout the ATS organization.    FAS advisors also support law enforcement, emergency management, and other local, state, and federal government agencies[1_439]. 

In order to provide effective user advisories and ancillary support, FAS advisors continuously monitor, interpret, and analyze environmental conditions throughout the local advisory area (i.e., the geographical area of responsibility).  They also determine conditions across a wider area of interest — which may extend world-wide — as required to meet the information needs of users currently operating within their geographic area of responsibility. FAS advisors are also provided with extensive real time tactical situation information, which includes weather locations and airspace structure, and aircraft positions and trajectories.  In addition to the information provided to advisors, NAS automation also provides extensive environmental and traffic information directly to users via the NAS-WIS, and provides users direct access to NAS flight planning tools and capabilities. 

User Advisories
As described in this Section’s task module, user advisories encompass pre-flight and departure services, in-flight and arrival services, and emergency services as required. Pre-flight services involve the collection and analysis of information in order to develop a flight profile. Departure services consist of coordination with ATC service providers, coordination with external organizations such as Air Defense Command (ADC) or the Customs Service, and activation of the flight profile. In-flight and arrival services include environmental information updates, real time weather advisories, trajectory analysis, air-filed flight profile development, coordination with external organizations, and flight profile closure. Emergency services are provided to address events such as lost or overdue aircraft, and on-board emergencies (e.g., fire, mechanical failure, etc.) which require the advisor to collect information, accommodate the pilot’s intent, and conduct required coordination.

· Initial pre-flight development of the flight profile can either be performed by the pre-flight advisor, by the user via automation, or by the user through automation with assistance from the advisor.  To receive service provider assistance, users communicate with advisors by telephone, datalink, or radio. For flight profile development by the user, NAS information and planning aids are provided via the NAS-WIS, which the user can access from any modem-equipped computer. 

· Departure services begin with the filing of the flight profile and end with the departure of the aircraft. Filing the flight profile is accomplished by entering all required information into the NAS computer. Upon filing, the NAS distributes information to ADC and the Customs Service as required.  Prior to departure, the advisor may relay information between ATC and the user.  Upon departure, most flights are automatically activated, but the advisor may manually activate some flights operating from remote fields.

· In-flight advisors provide selected services to IFR aircraft and flight-followed VFR aircraft.  They also provide the full range of FAS services to non-flight-followed VFR aircraft.   These services include real time (i.e., spatial) weather advisories, weather and infrastructure information updates, in-flight trajectory analysis, and the handling of flight profile revisions and airborne flight profile requests. 

· Arrival services are provided that facilitate the entry of flights into the U.S., and manage the closure of flight profiles upon landing. Entry of flights into the U.S. is facilitated through automatic coordination with ADC and the Customs Service. Flight profiles are closed upon arrival per pilot request.  Flight profile closure is frequently performed manually by the ATC or FAS service provider who receives the pilot request for the action. 

· For in-flight emergencies, the FAS advisor assesses the nature of the emergency, the pilot’s intent, and the range of feasible resolutions.  Based on this assessment, the advisor provides required information to the pilot, and performs all necessary coordination with ATS service providers, and with emergency service providers on the ground.  In the event of lost or overdue aircraft, ECON service providers act as a central point for collecting information and coordinating SAR efforts.  FAS advisors collect and disseminate information, organize ramp searches, and provide direction-finding services.

Task Module
The brief discussions above outline only the most significant operational roles and automation capabilities in the Flight Advisory Services environment.  The following task module — as outlined on Figure 4 — provides a detailed description of these roles and capabilities, as well as many others that increase the effectiveness of FAS operations.  As illustrated in the task module, automation capabilities in 2005 greatly enhance the ability of the advisor to maintain situation awareness, provide pre-flight, departure, in-flight, arrival, and emergency services, to support other ATS service providers, and to support the efforts of other governmental agencies as required.
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1.0  FAS SITUATION AWARENESS

1.1  Maintain Awareness of Environmental Conditions

1.1.1  Monitor airport/airspace conditions

1.1.2  Analyze current and predicted wind/weather

1.1.3  Monitor NAS infrastructure status

1.1.4 

Monitor aeronautical information

1.2  Maintain Awareness of the Tactical Situation

1.2.1  Monitor the position’s real time information

1.2.2  Communicate via landline

1.2.3  Receive pilot-initiated datalink messages

1.2.4  Receive pilot-initiated radio calls

2.0 FAS PRE-FLIGHT & DEPARTURE SERVICES

2.1  Develop a Flight Profile

2.1.1  Record basic flight information & requests

2.1.2  Perform trajectory analysis

2.1.3  Provide a pilot briefing

2.2  Provide Departure Services

2.2.1  File a flight profile

2.2.2  Perform external coordination

   (a)  Notify ADC of ADIZ/DEWIZ penetration

   (b)  Notify Customs of relevant flights

2.2.3  Relay information to/from ATC

2.2.4  Activate a flight profile upon departure

3.0 FAS IN-FLIGHT & ARRIVAL SERVICES

3.1  Provide In-Flight Services

3.1.1  Receive initial contact & display information

3.1.2  Respond to the pilot’s information requests

   (a)  Provide real time advisories to VFR flights

   (b)  Provide information updates (IFR/VFR)

   (c)  Perform trajectory analysis (IFR/VFR)

   (d)  Process VFR flight profile revisions

   (e)  Process flight profile requests (IFR/VFR)

3.2  Provide Arrival Services

3.2.2  Perform external coordination

   (a)  Notify ADC of ADIZ/DEWIZ penetration

   (b)  Advise Customs of a flight’s arrival

   (c)  Advise ground-services providers

3.2 1 Close an IFR/VFR flight profile upon arrival

4.0 FAS EMERGENCY SERVICES

4.1  Respond to On-Board Emergencies

4.1.1  Receive emergency notification

   (a)  Receive initial contact & display information

   (b)  Determine the pilot’s state, intent, and requests

4.1.2  Accommodate the pilot’s intent/requests

   (a)  Acquire relevant information

   (b)  Provide information and/or recommendations

   (c)  Revise or file a flight profile per pilot intent

   (c)  Perform coordination as required

4.2  Respond to Lost & Overdue Aircraft

4.2.1  Initiate or Recieve INREQs and ALNOTs

4.2.2  Report ELT transmissions

4.2.3  Provide direction finding services

4.2.4  Support a physical search & rescue

5.0 FAS ANCILLARY SUPPORT SERVICES

5.1 

Provide Support to ATS

5.1.1  Provide weather interpretation & analysis 

5.1.2  Receive & distribute aeronautical information

5.1.3  Support navaid monitoring

5.2  Provide Inter-Governmental Support

5.2.1  Support on-going operations

5.2.2  Support post-hoc investigations & analyses
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FLIGHT ADVISORY SERVICES (FAS) TASK MODULE

This task module describes the provision of Flight Advisory Services in 2005.  Although these services may be performed at separate operational positions, this task module describes a combined position with tasks allocated to a pre-flight advisor and an in-flight advisor.  (The notation ‘Advisor(s)’ is used if a task is performed by either or both advisors.)  This module outlines a representative set of tasks under the level of automation envisioned in 2005, as follows:  FAS Situation Awareness Tasks describe the activities required to remain aware of environmental conditions and real time flight operations. FAS Pre-Flight and Departure Tasks describes flight-specific tasking required to develop a flight profile and activate it upon departure. FAS In-Flight and Arrival Tasks outline the delivery of services to airborne flights.  FAS Emergency Services Tasks describe the advisor’s response to on-board emergencies, and to lost or overdue aircraft.  FAS Ancillary Support Tasks describe the advisor’s provision of information and services to ATS service providers and other government agencies.

1.0  FAS SITUATION AWARENESS

Flight Advisory Services provide pre-flight planning services, and in-flight information updates.  Independent general aviation users — whose operations range from short-haul flights within the local area, to high-performance international flights — are the primary recipients of these services.  However, short haul and long-range military operations also comprise a significant user group.  To provide appropriate services to these users, the advisor maintains situation awareness through knowledge of environmental conditions across the relevant advisory area, and awareness of the requests and conditions of all relevant flights.
1.1  
MAINTAIN AWARENESS OF ENVIRONMENTAL CONDITIONS

Pre-flight and in-flight advisors continuously monitor and analyze environmental conditions throughout the local advisory area (i.e., the geographical area of responsibility).  They also determine conditions across a wider area of interest — which may extend world-wide — as required to meet the information needs of users currently operating within their geographic area of responsibility. The FAS environment is described by airport and airspace configurations, wind and weather, and NAS status. These overall conditions provide the context within which advisors assess and respond to user requests.  Awareness of these conditions is maintained through performance of the following tasks:

1.1.1
Maintain awareness of airport conditions and airspace structure.

Task Objective — Anticipate user needs based on the prevailing procedural airport/airspace environment in the local and extended areas of interest.

Background — The information discussed below defines the physical airspace and traffic flow structure within which flight operations are conducted.  These conditions in the local and extended areas of interest are relevant to both pre-flight and in-flight advisory services.  All of the elements discussed below are continuously monitored within the local advisory area, while selected elements are monitored across the extended advisory area, as required to meet users’ needs.  

· Airport information — This information includes the runways in use for arrivals and departures, taxi way availability, landing aid availability, etc., at all airports within the advisory area.  Most airport information is generated by official service providers (e.g., FAA, NWS, etc.).  However, unofficial information at remote airports can be received from private users/observers at those locations.  This information is recorded in automation (and clearly flagged as ‘unofficial information’) for use and distribution by the advisor[2_206].
· Airspace characteristics — The current and planned airspace structure is available for map display.  This information enables the advisor to maintain awareness of airspace availability, and of the ATC sector within which a flight is operating.  The overall airspace structure is defined by:

· Operational Plan — A descriptor of overall ECON and ADCON traffic flows, as generally defined by the primary airport configuration.
· Routings— A standardized route configuration in ADCON airspace serves to organize arrivals and departures in terminal areas.  However, each arrival and departure routing is provided with several selectable termini lying at increasing distances from the airport.  In operation, predetermined points are defined in real time by traffic management at which arrivals must join their terminal routing, and at which departures may exit their terminal routing. While operating between the terminal routings at their arrival and departure points, aircraft generally fly their preferred trajectories.  However, when necessitated by traffic demand, temporarily defined ECON routes may be developed on an ad-hoc basis. 

· Airspace configuration —ATC airspace boundaries and shelves are configured to accommodate prevailing routings, and to support operational objectives arising from the airport configuration and internal traffic-handling requirements.  These dynamic airspace configurations are limited to a finite number of major variations.  Each variant accommodates user-preferred trajectories under a wide range of conditions, while also maintaining ATC operability and trainability. The current airspace configuration is depicted on FAS map displays.  All alternative airspace configurations are available for map display.

· Sectorization — The combined/de-combined status of ECON and ADCON sectors.  

· SUA status — Enhanced SUA planning and coordination capabilities increase airspace availability by allowing more frequent civilian operations within SUAs. Relevant SUA status and schedule information is distributed to sectors via the NAS-WIS, and indicated on sector map displays.  

Responsibility — Advisor(s): Awareness of conditions and their operational effects.

Information — Primary:  Current airspace and airport configurations, operational plan, runway/taxi-way availability, long-term schedules for airport configuration, airspace configuration, sectorization, and SUAs.

1.1.2
Analyze current and predicted wind and weather. 

Task Objective — Maintain awareness of airport, runway, route, and altitude availability based on current and predicted ceilings, visibility, precipitation, turbulence, wind, and altimeter settings.

Background —Acquisition and analysis of weather information is a primary duty of the advisor. Comprehensive weather reports and predictions are available via the NAS-WIS.    Some reports are transmitted in real time from aircraft.  The advisor continuously monitors weather conditions throughout the local advisory area, and across an extended area as required to meet users’ needs.  Local and extended conditions are relevant to both pre-flight and in-flight servicesThese advisors analyze weather reports forecasts to apprise pilots of the feasibility of their present and planned operations.  Of primary interest are the wind and weather at the departure point and destination, and the en route wind and weather at all altitudes that are feasible for the particular flight.  The advisor also analyzes general weather patterns, based on current and forecast conditions at the various reporting stations, to maintain continuous awareness of current and predicted areas of instrument meteorological conditions (IMC) and visual meteorological conditions (VMC).  Some of the specific types of information monitored by advisors are as follows:

· Airport weather conditions are monitored as follows:
· Winds aloft.  Aircraft routings, angles of climb/descent, and groundspeeds are affected by upper winds.

· Surface wind.  The prevailing surface wind direction and speed largely determines the runways that may feasibly be used.  In addition, airport and runway usability is affected by wind conditions such as:

· Calm wind, which may either dictate or allow a preferential runway procedure.

· Wind shear (a large change in wind speed within a short distance), which may occur in association with a weather cell, mountain wave, or frontal passage, and may disallow the use of specific runways.  

· Micro-bursts (intense downbursts within a very localized area), which usually occur in association with a weather cell, and may disallow the use of specific runways.

· Sky conditions & precipitation such as: 

· Visibility.  Airport visibility affects the runway usability, and the availability of runways to individual pilots (based on personal minima).

· Ceiling.  Along with visibility, cloud heights determine the feasibility of airborne visual operations, runway usability, and the availability of runways to individual pilots.

· Precipitation.  Rain, snow, or ice affect runway braking action, which in turn affects runway usability.  Snow and/or ice may necessitate de-icing prior to departure.  

· En route weather conditions such as icing may necessitate special handling of aircraft, while conditions such as turbulence can render wide areas of airspace unusable.  
· Advisors monitor altimeter settings to determine the usability of FL180.  In addition, the system automatically provides an event prompt to alert the advisor of a status change in FL180 usability.
Responsibility — Advisor(s):  Information collection and analysis, awareness of the weather’s operational effects.

Information — Primary:  Surface wind, visibility, ceiling, altimeter settings, wind shear, microburst, weather cells, pilot-reported turbulence en route, and event prompt for FL180 usability.

1.1.3
Monitor NAS infrastructure information 

Task Objective — Maintain awareness of the status of relevant NAS infrastructure components.

Background —   Infrastructure information is distributed via the NAS-WIS to describe the status of equipment such as navigation and landing aids, and advisory automation capabilities such as trajectory modeling. The status of these components affects the set of operational options that are available to the user, both in terms of feasible aircraft trajectories (routings, etc.), and in terms of the information that automation can provide.  Relevant off-nominal status is automatically displayed at the advisor position.  Loss of infrastructure redundancy is also reported, even if no capabilities are currently affected. An event prompt for status changes arising from approved maintenance schedules is automatically displayed at a pre-determined time before the status change occurs. All information is conveyed to the advisor in terms of the operational capabilities that will be affected.  In addition, all relevant infrastructure information is available directly to the user via NAS-WIS/Datalink. 
Responsibility — Advisor(s):  Awareness of infrastructure effects on traffic operations.  Automation:  Distribution of information, and provision of event prompts.   
Information — Primary:  Event prompt for all relevant status changes (both outages and returns to service), advance event prompt for planned status changes, and estimated duration of off-nominal status.
1.1.4
Monitor aeronautical information

Task Objective — Maintain awareness of current NOTAMs, AIRMETs, etc., and assess their operational impact. 

Background —The advisor maintains awareness of environmental conditions through primary sources such as weather and infrastructure reports, and through current aeronautical information such as NOTAMs, PIREPs, etc.  

· Aeronautical information frequently either synopsizes or augments the weather, infrastructure, and SUA information discussed above.  For example, NOTAMs often synopsize infrastructure status and schedule in a given area, while PIREPs augment weather reports by identifying the location of icing, turbulence, etc.   Advisors use primary sources to maintain awareness of environmental conditions in their area of interest.  They monitor relevant aeronautical information in order to 1) maintain awareness of relevant conditions over an extended geographical area, and 2) remain abreast of information that may need to be forwarded to pilots.  
· Existing systems are interconnected in order for all real time aeronautical information to be disseminated via the NAS-WIS.  Automation distributes information to users and service providers based on predefined defaults and appropriate security/access. Domestic and international information is standardized for content and format. The system analyzes data from all sources to determine the relevance to specific flights, routes, advisory positions, etc. Flight-specific applicability of an advisory is indicated on the data objects of the appropriate aircraft.  Aeronautical information is also distributed to the flight deck via NAS-WIS/datalink. 

Responsibility — Advisor(s):  Assessment of operational impact, determination of applicable flights.  Automation:  Distribution of information to the advisor and flight deck. 
Information — Primary:  Current advisory identifiers, information applicability to specific flights, advisory content, and effectiveness time period.

1.2  
MAINTAIN AWARENESS OF THE TACTICAL SITUATION

The tactical FAS situation is defined by real time weather locations and airspace structure, aircraft positions and trajectories, and the tasks arising from requests by users and other service providers.  As described below, maintaining awareness of the tactical situation is an internal cognitive task the advisor performs by monitoring the position’s primary information displays, receiving communications from users and other service providers via landline, and receiving pilot-initiated datalink and radio messages.
1.2.1
 Monitor the advisory position’s primary real time information. 

Task Objective —Observe weather returns, monitor ATC airspace structure, monitor off-nominal infrastructure status, assess trajectory modeling results, locate aircraft requesting in-flight services and monitor their spatial relationships with terrain, weather, and SUAs, observe system generated task prompts for terrain, weather, and SUA alerts, determine ADC and Customs status, activate NAS messages via system-generated input selection options, 

Background — Primary real time information is depicted on the advisor position’s situation display and on a Flight Information Posting (FIP) for each flight.  These data combine and expand upon the information traditionally provided in the ATC environment by data blocks and flight progress strips, and they integrate the data provided by various NAS components such as trajectory modeling, datalink, etc.  

· The situation display provides a geographically-based depiction of environmental conditions (weather cells, infrastructure status, etc.), airspace and terrain, trajectory modeling results and other flight planning information, and flight-specific information (track position, data block, etc.) for aircraft receiving in-flight services.  

· A FIP is provided for each aircraft receiving pre-flight or in-flight services.  The FIP can be displayed with the flight’s track information on the situation display, or in a window dedicated to the output of FIPs. Each flight’s FIP provides an integrated display of flight object information, data link messages, flight-planning/trajectory-modeling information, ADC and Customs status, and system-generated input selection options.  

·  For pre-flight services, the situation display and the flight’s FIP is used for plotting routes, trajectory modeling, and full-route de-confliction against weather, terrain, SUAs, and infrastructure outages. The FIP also provides input selection options that are relevant to flight profile development and activation. 

· For in-flight services, the situation display and FIPs provide track data and flight object information for each aircraft receiving in-flight advisories. The FIP provides datalink message information, and input selection options that are relevant to in-flight advisory activities.

Responsibility — Advisor(s):  Awareness of the current locations and status of flights.

Information 

· Situation display:  Primary:  Airspace configuration/sectorization, SUA status, aircraft track positions and flight status (VFR, IFR), terrain/weather/SUA conflict warnings, SUA and infrastructure event-prompts.  Secondary:  Weather, terrain, track projections (vector lines, route readouts, etc.), trajectory modeling information.

· Situation display and/or FIP:  Primary:  Identity of the ATC sector responsible for a flight receiving advisory services.  Secondary:  Flight-specific input selection options, flight condition indicators (emergency, hijack, communications failure, etc.), datalink message content.

1.2.2
Communicate via landline with users and other service providers.

Task Objective — Receive requests and information that are not feasibly communicated via automation.

Background — Interphone/telephone communications with service providers and users are reduced by 1) the flight-specific information that is distributed to service providers via the situation display and FIPs, 2) the environmental information that is distributed via the NAS-WIS, and 3) the expanded electronic access by users to NAS processes.  However, some communications continue to be performed verbally by landline.

· In today’s environment, ATC facilities contact FSS Specialists for a variety of reasons.  For example, ATC frequently requests the Specialist to input or close a flight plan, they may request information such as the Air ADC reporting status of a flight, or they may request PIREP information for a remote airport.  In addition, direction finding activities concerning lost aircraft are coordinated between service providers via interphone, as are the initial investigations of overdue aircraft.  And finally, user organizations (AOCs, BASOPs, etc.) and independent users often contact the Specialist via landline to develop or revise a flight plan, or to request environmental information they are unable to access directly.  

· In 2005 the division of labor between ATC and FAS service providers for the entry of flight profiles remains generally unchanged from current practice.   Initial coordination for lost and overdue aircraft also conforms generally to current practices.  However, landline communications are significantly reduced as follows:

· Comprehensive flight object information (including data such as ADC reporting status) is available to all ATC and FAS service providers via their situation displays and FIPs. Flight profiles may be closed by any ATC or FAS service provider upon pilot request. 

· Official and unofficial environmental information (weather, infrastructure, etc.) is universally distributed to service providers, and more widely distributed to users via automation.  

· Users have greater electronic access to NAS processes for flight profile development and revision. 

Responsibility — Advisor(s):  Receive information and service requests from users and  service providers.

Information — None.  No impact on automation.

1.2.3
Receive pilot-initiated datalink messages

Task Objective — Receive requests, environmental reports (e.g., PIREPs), and emergency notifications.

Background (Sector) —The system allows concurrent messaging by advisory positions and ATC sectors, based on defined message-type eligibility.  This enables advisors and controllers to efficiently provide their respective services to datalink-equipped IFR flights and VFR-flight-followed flights.  Downlinked messages of the appropriate types (i.e., defined user requests, reports, and notifications) are routed by the system to the advisory position.  Arrival of a message is indicated by a visual and/or aural alert.  Upon receipt of any message, a manual input action results in a confirmation message being uplinked to the flight.  Downlinked message content is output on the FIP.  Emergency messages are discriminated for prioritization by the advisor.  

Responsibility — Pre-Flight Advisor:  Flight profile request & information, departure notification & flight profile activation request, departure point environmental reports.  In-Flight Advisor:  Information requests, trajectory modeling requests, flight profile revision requests & information, flight profile closure requests, environmental reports, emergency notifications.

Information — Primary:  Alert of message arrival, emergency discriminator, emergency flight ID and emergency message content.  Secondary:  Non-emergency flight ID and non-emergency message content.

1.2.4
Receive pilot-initiated radio calls

Task Objective — Receive user requests, weather reports, and emergency notifications.

Background — Current radio communication methods are maintained. 

Responsibility — Pre-Flight Advisor:  Flight profile request & information, departure notification for flight profile activation, departure point environmental reports.  In-Flight Advisor:  Information requests, trajectory modeling requests, flight profile revision requests & information, flight profile closure requests, environmental reports, emergency notifications.

 Information — None:  No impact on automation.

2.0  FAS PRE-FLIGHT & DEPARTURE SERVICES

Pre-flight services involve the collection and analysis of information in order to develop a flight profile. Departure services consist of coordination with external organizations (e.g., ADC, the Customs Service, etc.), coordination with ATC service providers, and activation of the flight profile. In 2005, most aspects of this overall planning, coordination, and activation process can be managed either by FAS Pre-flight Advisors, or by the users themselves via the NAS-WIS.  In either case, automation plays a significant role in the entry and distribution of information.  Paragraph 2.1, below, discusses the data acquisition and analysis process which enables the user to determine the most operationally desirable flight profile.  Paragraph 2.2, Provide Departure Services, discusses the automation functions and service provider tasking required for internal and external coordination concerning the departing flight.

2.1  
DEVELOP A FLIGHT PROFILE 

Prior to departure, the flight profile is the largest part of the flight object.  After departure, flight profile information generally remains static (with the exception of in-flight revisions), while the flight object continuously expands with the addition of system generated information such as track data, control events, delay data, etc. Initial pre-flight development of the flight profile can either be performed by the Pre-flight Advisor, by the user via automation, or by the user through automation with assistance from the advisor. To receive service provider assistance, users communicate with advisors through automation or by voice (either telephone, datalink, or radio). For flight profile development by the user, NAS access and computer aids are provided via the NAS-WIS, which the user can access from any modem-equipped computer. 

2.1.1
Record basic flight information and ground services requests.

Task Objective — Enter aircraft type and equipment, initial trajectory request, Customs information if applicable, and the user’s requests for ground services.

Background —   Pre-flight planning is an analytic process which assesses the safety and efficiency of the user’s proposed flight profile in light of prevailing environmental conditions.    The first step in this process is to record in automation the basic information regarding the proposed flight.  This information consists of:  

· Aircraft description.  This information describes the airframe’s resources in accordance with today’s flight plan information requirements, with adaptations for new types of airborne equipment.  The relevant information includes aircraft type, aircraft equipment (e.g., CDTI, datalink, FMS, RNAV, etc.), useable fuel, aircraft color, number on board, etc.

· Flight profile type.  IFR, VFR, etc.  Under the current system, FSS and NAS Host computers do not make all flight plans available to all FSS and ATC service providers. In 2005, all flight objects are universally available to all service providers. 

· Trajectory description.  This information includes the proposed route of flight, altitude profile (i.e., step-climb information), and filed true airspeed.  In addition, if trajectory analysis to optimize flight performance is requested (reference Task 2.1.2), the user selects one of four criteria as the basis for determining the best trajectory.  These user-selectable criteria are 1) least time en route, 2) least fuel consumed, 3) lowest altitude en route, and 4) best weather.

· Customs information, if applicable.  Coordination with the U.S.  Customs Service requires specific information regarding the aircraft, it’s occupants, and its route and destination.  A further discussion of requirements for Customs handling is provided under Task 2.2.2(b).

· Requests for ground services at the destination.  These requests include aircraft servicing, overnight parking, ground transportation, etc.  FAA service providers have no role in the delivery of these services beyond entering the requests into the NAS.  The requests are automatically forwarded to the relevant entities (FBOs, etc.) via the NAS-WIS, along with the flight’s destination ETA which is periodically updated by the system as the flight progresses.  

Responsibility — User or Pre-flight Advisor:  Data entry.  Automation:  Provision of user access to flight profiling processes, appropriate computer assistance for data entry.

Information — Mandatory Information:  All information currently required, with additional capabilities to accommodate new types of airborne equipment and more detailed trajectory information.  Mandatory Customs Information:  Aircraft registration number, name of pilot in command, number of U.S. citizen passengers, number of alien passengers, place of last departure, ETA & location of crossing U.S. border or coastline, name of first U.S. destination, and estimated time of arrival.  Optional Information:  Ground services requests

2.1.2  
Perform trajectory analysis.

Task Objective — 1) Develop a proposed trajectory that is free of conflicts with terrain, active SUAs, and hazardous weather.  2) Upon pilot request, determine the trajectory that optimizes flight performance.

Background — FAS analysis capabilities develop trajectories based on environmental conditions and aircraft performance.  Two levels of analysis are provided, as follows:

· Trajectory Probe. The safety of a proposed trajectory is determined through mandatory probing of that trajectory against active SUAs, terrain, infrastructure outages, and severe weather.   This probe is similar to the conflict detection and resolution tool used in the ATC environment, except that these pre-flight calculations are based on the proposed departure time and assumed aircraft performance, rather than live track data.

· Flight Performance Optimization.  The effectiveness of a proposed trajectory is determined by modeling the trajectory against wind, pressure, and temperature aloft, in addition to the probes discussed above.  The ‘optimized’ trajectory is defined as the conflict-free trajectory (as determined by the mandatory probes) that meets a user-selected criterion (either fastest time, least fuel, lowest altitude, or best weather).

This dual process either validates the user’s request, or presents alternatives, as follows:

· The user may submit a fully defined trajectory,
 in which case only trajectory probing is performed.  Alternative resolutions are submitted to the user only as required to resolve conflicts with SUAs, terrain, infrastructure outages, or weather.

· The user may submit general flight information (e.g., departure point, destination, and a range of cruise altitudes), and request that a trajectory be developed according to a selected criterion.  This process first generates a number of de-conflicted trajectories as discussed above.  Of these, the ‘lowest altitude’ trajectory is determined through analysis of terrain and minimum vectoring altitude (MVA) data.  The ‘best weather’ trajectory is determined through analysis of conditions on the alternative trajectories.  The ‘fastest time’ and ‘least fuel’ trajectories are determined through 1) analysis of atmospheric conditions on the trajectory alternatives, and 2) detailed aircraft models describing aircraft performance as a function of density altitude.
  

Responsibility — User or Pre-flight Advisor:  Data entry, model manipulation, and data analysis.  Automation:  Mandatory trajectory probing against terrain, active SUAs, and hazardous weather, optional/on-request trajectory optimization, provision of user access to trajectory modeling processes, and provision of appropriate computer assistance for data entry.

Information — Inputs:  Initial trajectory information (either fully defined or general), user-selected criterion for trajectory optimization (either fastest time, least fuel, lowest altitude, or best weather). Outputs:  Conflict-free indicator for fully defined trajectory, conflict description and alternatives for fully defined trajectory, and de-conflicted alternatives for a generally defined trajectory based on user-selected criterion.

2.1.3  
Provide a pilot briefing.

Task Objective — 1) Describe environmental conditions on a requested trajectory that is conflict-free, or 

2) describe conditions on alternative trajectories and facilitate the pilot’s selection of one alternative.

Background — Pilots who execute the preceding tasks via automation perform their own flight planning process, and generally do not receive a briefing.  However, they may initiate contact with the pre-flight advisor to request interpretation of the information already received through automation.  When the pre-flight advisor performs the flight planning process, the pilot is given a briefing which summarizes and interprets the results.  The dual objective of the briefing is to provide information to the pilot, and to finalize the proposed flight profile.

· If the pilot submitted a detailed trajectory that is free of conflicts, the advisor describes the environmental conditions on the requested trajectory.  Given that information, the pilot indicates whether or not the trajectory remains acceptable.  If not, the advisor performs the appropriate trajectory modeling to develop alternatives.  

· The pre-flight advisor presents alternative trajectories if 1) a detailed trajectory submitted by the pilot is not conflict free, 2) if the pilot wishes to abandon a conflict-free trajectory after receiving full information on environmental conditions, or 3) if the pilot requested the advisor to develop an optimized trajectory based on general flight information.  In all cases, the advisor presents the alternative trajectories, describes the associated environmental conditions, and quantifies the advantages and disadvantages of each alternative in regard to the operational criteria selected by the pilot.  

· Upon completion of the analysis, the advisor may caution the user that VFR is Not Recommended (VNR).

· The briefing is concluded when the pilot has received all relevant information, and has directed the advisor to file the flight profile using a specified trajectory.

Responsibility — Pre-flight Advisor:  Analysis & presentation of alternative trajectories, briefing delivery (including VNR as required).  User:  Trajectory selection, request to file the flight profile.

Information — Primary:  Alternative trajectories, environmental conditions on all alternative trajectories, advantages and disadvantages of each alternative, VNR as appropriate for any or all alternatives, user-selection of the desired trajectory (altitude profile and route), and user request for flight profile filing.

2.2 
PROVIDE DEPARTURE SERVICES

Departure services begin with the filing of the proposed flight profile and end with the departure of the aircraft. As discussed in the following Tasks, filing the flight profile is accomplished by entering all required information into the NAS computer.  Upon filing, the NAS distributes information to ADC and the Customs Service as required.  Prior to departure, the advisor may relay information between other service providers and the user.  Upon departure, most flights are automatically activated, but the advisor may manually activate some flights operating from remote fields.

2.2.1  
File a flight profile.

Task Objective — Enter the proposed flight profile data into the NAS computer.

Background — The person developing the flight profile (either the user or advisor) enters all necessary data fields in the flight profile message, and enters the message into the NAS computer.  The advisor interfaces directly with the NAS computer, while the user gains access via the NAS-WIS. Upon message entry, the proposed flight profile is routed by the system to all relevant FAS and ATC positions. 
Responsibility — User or Pre-flight Advisor:  Data entry.  Automation:  Message structure & syntax checking, computer-aided error recovery as required.

Information — Mandatory Information:  All information currently required, with additional capabilities to accommodate new types of airborne equipment and more detailed trajectory information.  Customs Information: Aircraft registration number, name of pilot in command, number of U.S. citizen passengers, number of alien passengers, place of last departure, ETA & location of crossing U.S. border or coastline, name of first U.S. destination, and estimated time of arrival.  Optional Information:  Ground services requests

2.2.2
Perform external coordination.

(a)
Notify ADC of ADIZ/DEWIZ penetration.

Task Objective — Ensure information is forwarded to ADC for all flights that will penetrate a domestic or coastal Air Defense Identification Zone (ADIZ) or, in Alaska, a Distant Early Warning Identification Zone (DEWIZ).

Background — Flights originating outside of the United States that are bound for U.S. airspace will penetrate an ADIZ or a DEWIZ.  These flights must be identified by ADC prior to penetration.  In order for ADC to identify each aircraft, the NAS automatically calculates and forwards proposed departure information to ADC on flights operating from airports lying close-in to the ADIZ/DEWIZ.  ADC’s receipt of the information is automatically annotated on the FIP of each flight.  This annotation is available for display at all ATC and FAS positions.

Responsibility — Automation:  Calculation & distribution of information to ADC, and FIP annotation of ADC receipt of the information.  Pre-Flight Advisor:  Verification of ADC receipt of information.
Information — To ADC:  Flight ID, number of aircraft in the flight, ADIZ/DEWIZ penetration point, estimated penetration time, departure point, estimated departure time, route, destination, altitude, true airspeed, and remarks if appropriate.  From ADC:  Confirmation of message receipt.

(b)
Notify Customs of relevant flights.

Task Objective — Forward all information required to facilitate Customs inspections.

Background — All flights originating outside of the United States that are bound for a U.S. destination require inspection by the U.S. Customs Service.  This requires the first landing in the U.S. to be made at a designated airport that has Customs facilities.  The pre-flight advisor is responsible for entering the flight profiles of virtually all aircraft (IFR or VFR) that require Customs inspection, and for ensuring that Customs receives all relevant information.  

· The appropriate Customs facility must receive information on arriving flights by a predetermined amount of time prior to the flight’s arrival.  

· All relevant information is acquired and entered as part of the flight profile (reference Task 2.1.1), and automatically forwarded to the appropriate Customs facility.  

·  Customs receipt of the information is automatically annotated on the FIP of each flight.  This annotation is available for display at all ATC and FAS positions.  

· If the Customs facility will be unstaffed at the flight’s estimated arrival time, a response message is initiated to the advisor that notes the projected unstaffed status of the facility, and specifies the earlier time after the flight’s proposed ETA when the Customs facility will be staffed.  

· The advisor notifies the pilot of the arrival-time delays necessitated by Customs staffing, and revises the flight profile accordingly per pilot request. 

Responsibility — Pre-Flight Advisor:  Acquisition & entry of appropriate flight profile information, verification of Customs receipt of information, verification of Customs staff availability.  Automation:  Distribution of information to appropriate Customs facility, FIP annotation of Customs receipt of the information, verification of Customs staff availability, and earliest time of Customs staff availability. 
Information — To Customs:  Aircraft registration number, name of pilot in command, number of U.S. citizen passengers, number of alien passengers, place of last departure, ETA and location of crossing U.S. border or coastline, name of first U.S. destination, and estimated time of arrival.  From Customs:  Confirmation of message receipt, notification of unstaffed facility, time of next staff availability .
2.2.3  
Relay pre-departure information to/from ATC service providers as required.

Task Objective — Issue ATC messages such as clearances, clearance-void times, etc., to non-datalink-equipped flights departing from remote, uncontrolled fields.

Background —  Most flights operate from controlled fields where ATC information is provided by the SCON controller.  Some flights operating from uncontrolled fields receive ATC information via datalink or voice from the appropriate ECON or ADCON controller.    Non-datalink-equipped flights operating from remote uncontrolled fields may receive departure clearances and other ATC instructions by telephone from the pre-flight advisor. 
Responsibility — Pre-flight Advisor:  ATC message relay.

Information — None.  No effect on automation.
2.2.4  
Activate a flight profile upon departure

Task Objective — Upon a flight’s departure, update the flight profile from ‘proposed’ to ‘active’ status in automation.

Background —  Most IFR and VFR flight profiles are activated automatically.  In rare situations, usually involving minimally equipped VFR flights at remote uncontrolled fields, the advisor activates the flight profile based on the pilot’s assumed or reported departure time.

Responsibility (Manually activated VFR departures) — User:  Notification of assumed departure time, or radio notification of actual departure time.  Pre-flight Advisor:  Entry of flight profile departure message.

Information — Input:  Flight ID, and departure time.

3.0   FAS IN-FLIGHT & ARRIVAL SERVICES 

FAS in-flight and arrival services include environmental information updates, real time weather advisories, trajectory analysis, air-filed flight profile development, external coordination, and flight profile closures. The general division of labor between ATC service providers and those dedicated to FAS services is as follows:

· For flights receiving ATC services (IFR flights and VFR flight-followed aircraft), controllers provide: 

· Conflict probing for weather, terrain, infrastructure, and SUAs.

· Real time (i.e., spatial) traffic, weather, terrain, and SUA advisories.

· General environmental information updates.

· Flight profile revisions.

· Flight profile closures.  

· For flights receiving ATC services, FAS in-flight advisors respond to information requests that are beyond the scope of ATC services, such as: 

· Flight performance optimization.

· Detailed environmental information updates and weather analysis.

· Coordination with external organizations.

· For flights not receiving ATC services (non-flight-followed VFR aircraft), FAS in-flight advisors respond to requests for:

· Flight performance optimization. 

· Detailed environmental information updates and analysis.

· Coordination with external organizations.

· Real time (i.e., spatial) weather advisories.

· Air-filed flight profile development.

· Flight profile revision.

· Flight profile closures. 

The balance of this paragraph discusses in-flight services (Task 3.1), and arrival services (Task 3.2).  In-flight services generally involve the ‘customer oriented’ tasking to meet user requests for operational information. Arrival services involve coordination with external organizations for ground services, and closure of the flight profile upon arrival. 

3.1
PROVIDE IN-FLIGHT SERVICES

In-flight advisors provide selected services to IFR aircraft and to VFR flight-followed aircraft.  They also provide the full range of information services to non-flight-followed VFR aircraft. These services include real time (i.e., spatial) weather advisories, weather and infrastructure information updates, in-flight trajectory analysis, and the handling of flight profile revisions and airborne flight profile requests.  These are generally short-duration services consisting of an initial contact, a request for a specific service, and the advisor’s response to the request.
  

3.1.1
Receive initial contact from a requesting aircraft, and display its flight information. 

Task Objective — 1) Receive initial radio call or datalink message, 2) determine flight identity and nature of the request, and 3) determine the flight’s location and display its flight information.

Background 

· Datalink Contact.    Datalink-equipped flights may use digital communications to make various requests for ATC and FAS services.  These messages are automatically routed to the appropriate controller or advisor position based on the type of downlinked request.  Upon initial receipt of a request for a FAS service, the flight’s information is automatically output on the advisor position displays.  For tracked flights, this includes track positions, data blocks, and FIPs.  For untracked flights, the FIP is automatically displayed.  The content (i.e., type of request) of the downlinked message is displayed on the FIP.

· Voice Contact.  Flights may initiate contact with the advisor via radio.  Through the initial call, the advisor determines the flight identity and the nature of the request.  Depending on the request, the advisor may wish to display flight information.  For tracked flights, a ‘request information’ input which specifies the flight identity results in the output of the flight’s position, data block, and FIP.  For untracked flights, the same input results in the output of the flight’s FIP.  Other inputs allow the advisor to annotate the requested service on the FIP.

Responsibility — Automation:  Datalink message routing, automatic display of flight information.  In-Flight Advisor:  Determination of the flight’s location and request.
Information — Primary:  Flight information and downlinked message content for datalink-equipped flights.  Secondary:  Flight information on flights that initiate contact via radio.

3.1.2
Respond to the pilot’s information requests.

(a)
Provide real-time (i.e., spatial) weather advisories to VFR flights.

Task Objective — Describe the flight’s spatial relationship to hazardous weather and areas of IMC.

Background —The in-flight advisor provides weather advisories to non-flight-followed VFR aircraft, to assist them in avoiding hazardous weather and areas of IMC. These advisories are based on visual observation of the advisor’s situation display, and the same weather probe capability as that used in the control environment.  

· Visual ObservationThe advisor’s situation display graphically depicts the flight’s position, and the location and severity of real time weather returns.

· Weather Conflict Probe. For tracked flights (non-flight-followed VFR) with a filed flight profile, the weather conflict probe compares the flight’s trajectory to the positions of hazardous weather over a defined look-ahead time.  Weather conflict warnings are output on the applicable flight’s FIP. 

·  Areas of IMC. The advisor provides spatial weather advisories to VFR flights only.   These flights must avoid hazardous weather (e.g., convection, severe precipitation, etc.).  However, they must also avoid weather that may be relatively benign, but below the minimums for VFR operations.  Therefore, the advisor mentally assimilates all relevant weather information (official observations, PIREPs, etc.) to determine the locations of areas of IMC at all relevant altitudes, and assists the VFR pilot in avoiding them. 

Responsibility — Automation:  Display of real time weather returns (location and severity), and weather conflict probe.  In-flight Advisor:  Provision of advisories based on situation display information, conflict probe information, and assimilated knowledge of areas of IMC.  

Information — Primary:  Weather returns, and weather conflict probe warning.  Secondary:  Flight track position, data block, and FIP.

(b)
Provide information updates & analysis to IFR and VFR flights. 

Task Objective — Provide current environmental information, and assess the operational impact on the flight.

Background  —During the pre-flight phase, users receive all relevant weather, infrastructure, and SUA information.  Once en route, users must remain abreast of operationally significant changes in these environmental conditions. 

· Datalink-equipped flights may access information via the NAS-WIS, without service provider involvement. 

· Flights receiving ATC services may request limited information updates from the controller. 

· AIRMET and SIGMET hazardous weather reports are broadcast in the blind on all ATC and FAS frequencies.

· All IFR and VFR flights that do not access information via NAS-WIS/datalink may contact the FAS in-flight advisor for detailed reports and analysis.  This full route information and analysis is based on 1) weather reports, including surface observations and forecasts, winds aloft reports, etc., 2) infrastructure status and schedule, 3) SUA status and schedule, and 4) aeronautical information that either synopsizes or augments the weather, infrastructure, and SUA information just mentioned. 

Responsibility — In-flight Advisor:  AIRMET/SIGMET broadcast, acquisition, analysis, and delivery of full route information upon request.  Automation:  Distribution of information to service providers, provision of information to users via NAS-WIS/datalink.  User (Optional):  Data acquisition via NAS-WIS/datalink.

Information — Primary:  AIRMETs and SIGMETs.  Secondary:  Weather reports, infrastructure status and schedule, SUA status and schedule, and aeronautical information.

 (c)
Perform trajectory analysis for IFR and VFR flights.

Task Objective — Determine if the flight’s current trajectory provides optimum flight performance under prevailing environmental conditions, and provide alternative trajectories as required.

Background —Since it is a time-consuming task, in-flight trajectory optimization is available only through the FAS in-flight advisor.  This service utilizes the same trajectory analysis tool used by the pre-flight advisor for flight profile development (reference Task 2.1.2).  For this in-flight service:

· Flights must be tracked and have a filed flight profile.

·  The user may request trajectory optimization either by datalink or voice.  A user-selected criterion (either fastest time, least fuel, lowest altitude, or best weather) is specified in the request. 

· The tool models the flight’s current trajectory, and generates several alternatives, in order to determine which one meets the user-selected criterion.  These calculations are based on real time track information, the filed trajectory, and prevailing environmental conditions.  In addition, ‘fastest time’ and ‘least fuel’ modeling utilizes detailed aircraft performance data.  However, aircraft performance data is not available for all aircraft types.

· The user is advised if an alternative trajectory is more advantageous than the flight’s current trajectory.  If a VFR user opts for the new trajectory, the advisor revises the flight profile upon pilot request.  For IFR aircraft, the advisor enters the revised trajectory into automation in the form of a user request, which is automatically output at the appropriate ATC sector.  The flight then receives a revised clearance at the controller’s discretion 

Responsibility —In-flight Advisor:  Data entry, model manipulation, analysis and discussion of alternatives with user, entry of user request for IFR flight profile revision, entry of VFR flight profile revision.  

Information — Inputs:  User-selected criterion for trajectory optimization (either fastest time, least fuel, lowest altitude, or best weather), and entry of revised trajectory if requested by the user.  Outputs:  Alternative trajectories.

(d)
Process VFR flight profile revisions.
Task Objective — Revise a VFR flight profile to reflect the user’s latest planning.

Background —Datalink-equipped VFR flights may enter flight profile revisions via NAS-WIS/datalink, without advisor involvement.   Non-datalink-equipped VFR flights receiving ATC services may request the controller to enter flight profile revisions, but the user may be referred to the FAS advisor at the controller’s discretion. Non-datalink-equipped VFR flights that are not receiving ATC services request flight profile revisions through the in-flight advisor. Examples of user requests include revisions to the flight’s destination, ETAs, route and/or altitude, etc.

Responsibility —In-flight Advisor:  Data entry per user request.  Automation:  Provision of user access via NAS-WIS/datalink, and appropriate computer assistance for data entry.  Datalink-Equipped User (Optional):  Data entry via NAS-WIS/ datalink.

Information — Inputs:  Flight ID, and revised flight profile data fields.

(e)
Process airborne requests  for an IFR or VFR flight profile.

The pre-flight process for developing, filing, and activating a flight profile is described under Task 2.1.  The in-flight advisor also receives requests for flight profile development from airborne flights, and performs the same tasks as previously discussed, as follows:

· Record basic flight profile information and ground services requests.

· Perform trajectory analysis.

· Provide a pilot briefing.

· File the flight profile.

· Relay pre-clearance information to/from ATC service providers as required.

· Perform external coordination (primarily ADC and Customs).

· Activate the flight profile.
3.2
PROVIDE ARRIVAL SERVICES 

Arrival services are provided that 1) facilitate the entry of foreign-originating flights into the United States, 2) distribute ground services requests to commercial service providers, and 3) manage the closure of flight profiles upon landing.  Entry of flights into the U.S. is facilitated through external coordination with ADC and the Customs Service.  ETAs and ground service requests are distributed to participating organizations at the destination airport via the NAS-WIS.  Flight profiles are closed upon arrival per pilot request.  External coordination is generally automatic, requiring only verification and oversight by the advisor.  Flight profile closure is frequently performed manually by the ATC or FAS service provider who receives the pilot request for the action. 
3.2.1
Perform external coordination.

(a)
Notify ADC of ADIZ/DEWIZ penetration.

Task Objective — Ensure flight information is forwarded to ADC for all aircraft that will penetrate a domestic or coastal ADIZ or, in Alaska, a DEWIZ.

Background — All flights originating outside of the United States that are bound for U.S. domestic airspace will penetrate an ADIZ or a DEWIZ.  These flights must be identified by ADC prior to penetration.  In order for ADC to identify each aircraft, the NAS automatically forwards relevant flight information to the appropriate ADC organization as follows:

· Information on long-haul flights is automatically forwarded at a parameter time prior to the flight’s ADIZ/DEWIZ penetration.  

· As previously discussed, proposed departure information is forwarded to ADC for flights operating from airports lying close-in to the ADIZ/DEWIZ.  

· Information on pop-ups is entered into the NAS as part of the flight profile.    The information is then automatically forwarded to ADC.

· ADC’s receipt of the information is automatically annotated on the FIP of each flight.  This annotation is available for display at all ATC and FAS positions.

Responsibility — Automation:  Distribution of information to ADC, and FIP annotation of ADC receipt of the information.  In-Flight Advisor:  Pop-up flight profile entry, verification of ADC information receipt for all flights.
Information — To ADC: All Flights:  Flight ID, number of aircraft in the flight, ADIZ/DEWIZ penetration point, estimated penetration time, altitude, true airspeed, route, destination, and remarks if appropriate.  Close-In Departures:  Departure point, and estimated & actual departure times.  From ADC:  Confirmation of message receipt.

(b)
Advise Customs of a flight’s impending arrival.
Task Objective — Verify Customs receipt of flight profile information.

Background —The information required for coordination with Customs is entered as part of the flight profile during either the pre-flight or in-flight phase (reference Task 2.2.3(b)).  As each aircraft progresses, all flight profile revisions and ETAs are automatically forwarded to Customs.  The most frequent responsibility of the in-flight advisor is to ensure that Customs has received the latest revisions and ETAs.  All information that has been received by Customs is appropriately annotated on the flight’s FIP.
Responsibility — In-Flight Advisor:  Confirmation of Customs receipt of information.  
Information — Automatically Forwarded and Annotated:  Applicable flight profile data, and updated ETA.

(c)
Advise providers of ground-services of a flight’s impending arrival.
Task Objective — Make the flight’s ETA and ground services requests available to private service providers.

Background —As part of their flight profile, users may specify requests for ground services at the destination.  (Examples of these services include the desired fixed based operator (FBO), aircraft fueling, ground transportation, etc.)  As the flight progresses, the NAS constantly updates its ETA at the destination. The flight’s ETA and ground services requests are distributed via the NAS-WIS.  Private operators at the destination may monitor the NAS-WIS to maintain awareness of arriving flights that are requesting their services.  
Responsibility — Automation:  Distribution of destination ETAs and ground services requests via the NAS-WIS.  
Information — Automatically Updated/Distributed:  Flight ID, destination ETA, and ground services requests.

3.2.2Close an IFR or VFR flight profile upon arrival.

Task Objective — Terminate the NAS flight profile monitoring function.

Background —The NAS monitors the estimated arrival times of all active flight profiles to determine when aircraft are overdue at their destinations.  Upon closure of a flight profile, this monitoring function is terminated. Therefore all flight profiles must be expeditiously closed upon arrival, to ensure that ‘overdue’ alerts are not generated for flights that have safely landed.  Flight profiles are closed as follows:

· IFR flight profiles are closed automatically when the track is dropped at airports that are served by the equivalent of today’s ARTS. 

· For IFR and VFR aircraft arriving at other airports, flight profiles may be closed upon pilot request, or by the user’s representative, as follows:  

· Any ATC or FAS service provider who receives the pilot’s request may close the flight profile. 

· The pilot may close the flight profile via NAS-WIS/datalink without any service provider intervention. 

· Flight profile closures may be entered into the NAS by an air carrier’s AOC, a military BASOPS, or on the ground via the NAS-WIS by an independent operator.  

· VFR flight profiles may be closed while en route upon pilot request. 

Responsibility — In-flight Advisor:  Response to user request for flight profile closure.

Information — Input:  Flight profile closure message type, and flight ID.

4.0 FAS EMERGENCY SERVICES 

 This section provides a overview of task activities that may occur under a wide range of emergency situations.  These situations are categorized as either on-board emergencies (e.g., mechanical failure), and lost & overdue aircraft emergencies.  These categories, and the specific tasks listed for discussion, do not provide a exhaustive description of emergency advisor responsibilities.  Instead, they are meant only to illustrate general system capabilities by describing activities that are common to a wide variety of abnormal situations.  Paragraph 4.1, below, describes the advisor’s acquisition of information, accommodation of the pilot’s intent, and the conduct of required coordination.  Paragraph 4.2, Respond to Lost or Overdue Aircraft, describes selected tasks associated with overdue aircraft, Emergency Locator Transmitter (ELT) transmissions, direction finding, and the conduct of physical search and rescue operations.

4.1
RESPOND TO ON-BOARD EMERGENCIES

Except in unusual situations, all IFR flights and all VFR aircraft that are receiving ATC services inform the controller of any on-board emergency.  VFR flights that are not receiving ATC services may contact either ATC or a FAS in-flight advisor in the event of an emergency.  The following discussion regards VFR flights that contact the in-flight advisor.  Although the range of critical on-board situations is virtually infinite, the responses to many emergencies share some common attributes.  For example, whether the situation is a medical emergency or an imminent engine failure, a primary objective is the earliest possible landing at a suitable airport.  While the definition of a ‘suitable’ airport may vary under these two conditions, the acquisition of information and the resulting decision making processes remain similar.  Using this generic approach to emergency resolution, the following tasks describe the advisor’s acquisition of information and accommodation of the pilot’s intent and requests.

4.1.1
Receive emergency notification.

(a)
Receive initial contact, determine the type of emergency, and display flight information. 

Task Objective — 1) Receive initial radio call or datalink message, 2) determine flight identity and nature of the emergency, and 3) determine the flight’s location and display flight information.

Background 

· Datalink Contact. Datalinked emergency notifications are discriminated for priority handling by the system. Emergency notification by a VFR flight that is not receiving ATC services is automatically routed to the FAS in-flight advisor.  Upon notification receipt, the flight’s information is automatically output on the advisor’s displays.  For tracked flights this includes track positions, data blocks, and FIPs.  For untracked flights, the FIP is automatically displayed.  The content of the downlinked message is displayed on the FIP.

· Voice Contact.  Flights may initiate contact with the advisor via radio.  Through the initial call, the advisor determines the flight identity and the nature of the emergency.  The advisor will generally wish to display flight information.  For tracked flights, a ‘request information’ input that specifies the flight identity results in the output of the flight’s position, data block, and FIP.  For untracked flights, the same input results in the output of the flight’s FIP.  Other inputs allow the advisor to annotate the type of emergency on the FIP.

Responsibility — Automation:  Datalink message routing, automatic display of flight information.  In-Flight Advisor:  Determination of the flight’s location and the type of emergency.
Information — Primary:  Flight information and downlinked message content for datalink-equipped flights.  Secondary:  Flight information on aircraft that initiate contact via radio.

(b)
Determine degree of the emergency, prevailing flight conditions, and pilot intent/requests.
Task Objectives — Acquire sufficient contextual information to provide effective assistance.

Background —Using radio or datalink, the advisor may solicit from the pilot various information,  as follows:  

· The advisor may determine the degree of the emergency by assessing the pilot’s state of mind, and the objective degree of difficulty (i.e., the nature of the problem versus the range of available solutions).  For example, a pilot may be severely shaken by a low-fuel state, while a suitable airport lies within easy range of the flight.

· Pilot-reported flight conditions may determine the range of available resolution options.  For example, if the flight is in instrument conditions, and within controlled airspace, the advisor must transfer the flight to the appropriate controller, after apprising the controller of all known information. 

· The pilot’s abilities and qualifications may determine the range of available solutions.  For example, a solution that requires IFR operations by a VFR-only pilot are feasible only under the most severe emergency conditions.  

· The pilot’s stated intent, or a request for the information needed to form an intent, are evaluated by the advisor in light of the items just discussed.

Responsibility — In-Flight Advisor:  Receive/solicit information.  
Information — None:  No effect on automation.
4.1.2
Accommodate the pilot’s intent and requests.

(a)
Acquire relevant information.
Task Objectives — 1) Determine applicable weather, infrastructure, and airport conditions, and 2) analyze those conditions in view of the type of emergency, prevailing flight conditions, pilot qualifications, and stated pilot intent.

Background — Pilots in emergency situations often require information that is not immediately accessible to them. NAS-WIS/datalink provides information directly to the flight deck in 2005, but the pilot may not have time to access it in an emergency situation.  Therefore the advisor may be required to quickly access all relevant information for both datalink and non-datalink equipped flights.  Upon collecting this information, the advisor analyzes the situation, and assesses the pilot’s initially stated intent.  The types of information that will frequently be relevant include:

· Direction & distance to the nearest suitable field(s).

· Weather, including en route and airport conditions.

· Infrastructure status, primarily navigation and landing aids.

· Airport resources, such as runway length, lighting, and weight-capacity, and the availability of emergency equipment.  These data are provided by the Airport/Facilities Directory.  

· Approach information, as depicted on approach plates. 

Responsibility — In-Flight Advisor:  Data acquisition and analysis.  Automation:  Distribution of information.  
Information — Primary:  Dynamic range/bearing information, weather data, Airport/Facilities Directory information, approach plates, infrastructure status & schedule.

(b)
Provide information and/or offer suggestions.
Task Objectives — 1) Deliver applicable weather, infrastructure, and airport information, and 2) suggest alternative actions if that information mitigates against the pilot’s initial intent.

Background — The pilot is responsible for deciding upon a course of action, and the advisor is responsible for accommodating it.  However, with quick and full access to all relevant information, the advisor is also responsible for suggesting alternative actions that best conform to the situation. Information may be delivered either via radio or datalink.  For equipped flights, datalink provides an effective means for delivering Airport/Facilities Directory entries and digitized approach plates. After making any recommendations based on the information analysis, the advisor determines the pilot’s intent.

Responsibility — In-Flight Advisor:  Delivery of information, and collaborative decision making (if appropriate) to determine a course of action.  Automation:  Distribution of information to the advisor, advisor-initiated NAS-WIS/datalink delivery of airport & approach information to the flight deck.
Information — On-Request/As-Required:  Dynamic range/bearing information, weather data, digitized Airport/Facilities Directory information, digitized approach plates, infrastructure status & schedule.

(c)
Revise or file a flight profile as required.
Task Objective — Reflect in automation the user’s intent

Background —The user’s intent may require the entry of a flight profile (reference Task 2.1), or the entry of a flight profile revision  (reference Task 3.1.2(d)).  Datalink-equipped flights may perform either of these tasks without service provider intervention, but the advisor may make these entries in order to reduce pilot workload. An updated flight profile is appropriate in most situations, and is essential when the flight intends to request ATC services.

Responsibility —In-flight Advisor:  Data entry per user request.  Automation:  Distribution of information, provision of user access via NAS-WIS/datalink, and appropriate computer assistance for data entry.  Datalink-Equipped User (Optional):  Data entry via NAS-WIS/datalink.

Information — Inputs:  Flight ID, and flight profile data fields as required.

(d)
Coordinate with other service providers as required.
Task Objectives — Minimize the pilot’s workload, maintain airspace integrity, and organize ground support.

Background 

· For flights that will be transferred to an ECON or ADCON sector, the advisor forwards all relevant information to the controller, and then transfers the flight.  All flight information is available to the controller upon request.

· For flights that will be transferred to an SCON controller, the advisor continues en route support for the flight, forwards all relevant information to the controller, and transfers the flight as it approaches the SCON airspace.

· For flights that will land at an uncontrolled field, the advisor organizes all feasible ground support.  This may require coordination with non-FAA service providers such as airport managers, FBOs, etc. 

Responsibility — In-Flight Advisor:  Forwarding of information to ATC as required.  Controllers:  Acquisition of track and flight data as required.
Information — Primary:  Track data, flight data, verbal coordination information, and data for uncontrolled fields such as relevant telephone numbers, etc.

4.2
RESPOND TO LOST OR OVERDUE AIRCRAFT

The following tasks illustrate the types of activities involved in locating lost or overdue aircraft.  These tasks do not comprise an complete list of activities, and not all of the tasks are performed in a given situation.  However, they do illustrate the general responsibilities of the FAS service provider in the Search and Rescue (SAR) environment.  Under that environment, the FAA initiates SAR procedures when an aircraft is overdue or unreported, while the military conducts physical search and rescue operations. ATC and FAS service providers utilize air traffic control data on IFR flights, VFR flight profile information, and reports of overdue aircraft received from knowledgeable parties.  In this process, ECON service providers act as a central point for collecting information, coordinating SAR efforts, conducting communications searches, and collecting ELT reports.  FAS service providers collect and disseminate information on overdue VFR aircraft, organize ramp searches, provide direction-finding services, and make all possible facilities available to agencies conducting a search.

4.2.1
Initiate or receive notifications of overdue aircraft.

Task Objectives — 1) Maintain awareness of overdue flights, and 2) conduct a search of potential arrival airports.

Background — Various notices of overdue aircraft are generated by the ATC or FAS service provider responsible for verifying the arrival of aircraft.    The system assists FAS service providers in detecting overdue aircraft by providing a task prompt for VFR aircraft whose flight profile is not closed at a predetermined time after their estimated time of arrival. Upon receipt of this task prompt, the advisor issues an overdue-aircraft notification which is distributed to all FAS and ATC facilities that are within range of the flight.  In addition, the advisor may receive reports of overdue aircraft from knowledgeable parties at the destination, such as a flight instructor or FBO scheduler.  Two common notifications are intended to generate a search at relevant airports along the intended route of an over due aircraft.  These notifications are: 

· An Information Request (INREQ), which is issued by the FAS advisor for flights that are unreported by a predetermined amount of time.  INREQs may be implemented by actions such as conducting a review of facility records or requesting information (from FAA service providers or others) at airports along the route of flight.  

· An Alert Notice (ALNOT), which is issued after an INREQ has failed to locate an aircraft or at a predetermined amount of time after the aircraft becomes overdue.  ALNOTs may be issued by FAS or ECON service providers.  They may be implemented by actions such an expanded communications search of relevant airports by tower operators, FBO personnel, airport managers, or law enforcement (if no airport personnel are available). 

Responsibility — Advisor(s).  Issuance of INREQs and ALNOTs for flights within their responsibility, response to INREQs and ALNOTs issued by other service providers.
Information — Primary:  Flight ID, ETA, appropriate fields for search, and relevant telephone numbers.

4.2.2
Report ELT transmissions.
Task Objectives — Advise the appropriate ECON of ELT transmissions received by FAS or reported by aircraft.

Background —Improved ELTs are in use in 2005, with corresponding new standards and rule making.  These ELTs utilize airframe-dedicated codes, and satellite based navigation positioning information to aid in locating the aircraft. If a transmission is received directly by the FAS position, the flight identity and location is automatically provided.  This detailed information is not available to the advisor for transmissions reported by aircraft.  The FAS advisor forwards all known information to the appropriate ECON service provider. 

Responsibility — Advisor(s):  Reporting of ELT transmissions to the appropriate ECON service provider.  
Information — Automatically Displayed:  Flight ID and location of aircraft transmission received directly by the FAS position.  Automatically Forwarded to ECON Service Provider:  Flight ID and location of aircraft transmission received directly by the FAS position.

4.2.3
Provide direction-finding services.
Task Objectives — Provide single- or multi-facility direction finding (DF) services to lost aircraft[4_171].
Background — DF services are provided if the pilot is lost, the pilot requests the service, or the advisor suggests the service and the pilot concurs.  DF may be provided by either a single facility, or by the multi-facility DF Net. 

· The system assists in DF Net operations as follows:

· The DF Net is alerted whenever a pilot reports being lost or when an emergency is declared.

· All appropriate DF Net facilities automatically receive flight information on lost and emergency aircraft.

· Upon commencement of an aircraft transmission, the lead advisor activates direction finding at all facilities.

· Location of the flight and its minimum safe altitude is automatically displayed.

· The system assists in single-facility DF activities as follows:

· The advisor provides directions to the pilot for the acquisition of multiple bearings.

· Upon commencement of an aircraft transmission, the advisor activates direction finding.

· Bearings are automatically computed and displayed.

· Location is automatically calculated based on the computed bearings, the flight’s reported true airspeed, and reported winds aloft.

· Location of the flight and its minimum safe altitude is automatically displayed.

Responsibility — In-Flight Advisor.  Management of direction finding activities.
Information — Primary:  Flight ID, calculated bearings, calculated or triangulated aircraft location, and minimum safe altitude.

4.2.4
 Support a physical search and rescue.
Task Objectives — Provide the information and services required to locate lost or unreported aircraft.

Background — FAS advisors are often the first source of information that a VFR aircraft is overdue or lost, and provide key support for the implementation of the National SAR Plan.  The National SAR Plan assigns search and rescue responsibilities as follows:  1) The military conducts physical search and rescue operations.  2) The FAA provides emergency service to aircraft in distress, assures that SAR procedures are initiated if an aircraft is overdue or unreported, attempts to locate overdue or unreported aircraft by issuing INREQs and ALNOTs, and coordinates physical searches by making all possible facilities available for use of the searching agencies.  The advisors apply their knowledge of terrain and use DF and Automatic Direction Finding (ADF) equipment to support the lead SAR facility and/or the actual SAR coordinator.  The advisor also enlists the services of available radar facilities and DF facilities operated by the FAA, military, and the Federal Communications Commission.  Finally, the advisor supports the central-point ECON service provider in the collection of information and the coordination of SAR activities.

Responsibility — Advisor(s):  Support the National SAR Plan, alert the SAR system when relevant information is received from any source, review all VFR and DVFR flight plans for overdue aircraft, issue INREQs and ALNOTs, provide DF Net approaches as required/requested, assist in Automatic Direction Finding (ADF) net and DF location of lost or disoriented aircraft.

Information — Primary:  Flight profile status of active flights, identities of lost or unreported aircraft, INREQ/ALNOT information, and DF Net and ADF Net information.

5.0  FAS ANCILLARY SUPPORT 

FAS capabilities and information are provided not only to NAS users, but also to ATS service providers and other government agencies. FAS advisors provide weather interpretation and analyses to support ATS operations, and they receive aeronautical information and distribute it throughout the ATS organization.  FAS advisors also support law enforcement, emergency management, and other local, state, and federal government agencies. 

5.1  
PROVIDE SUPPORT TO ATS 

5.1.1  
Provide weather interpretation and analysis to ATS service providers.

Task Objectives —Provide environmental information to support the operational objectives of traffic managers, ATC supervisors, and controllers.

Background —   FAS supports controllers, supervisors, and traffic managers in evaluating and interpreting current and impending weather conditions.  In general, the FAS provides expert weather interpretation to facilitate re-routing of flights around severe weather and to develop effective air traffic and airspace management initiatives. In addition, FAS advises controllers of potentially hazardous weather conditions such as microburst activity, wind shear, etc. FAS utilizes weather information from a variety of sources, including ground based-radar, satellite based systems, on-board aircraft sensors, NWS, and NOAA.  The FAS also has access to a historical meteorological information database to identify weather trends and enhance weather interpretation, analysis, and forecasting.   FAS advisors integrate, interpret, and tailor these weather data to provide precise reports for specific sectors or geographical areas of interest.  

Responsibility — Interpretation and analysis of weather information collected from a variety of sources, and the provision of focused reports and briefings to ATS service providers. 
Information — Primary:  Real time reports from ground-based and space-based weather systems and from on-board aircraft sensors, weather forecasts from NWS, NOAA, etc., and historical weather trend information.

5.1.2  
Receive and distribute aeronautical information.

Task Objectives — Serve as the ATS focal point for the generation, receipt, and distribution of aeronautical information such as NOTAMs, PIREPs, etc.

Background — FAS advisors either receive or generate aeronautical information, and then distribute it to the ATS and relevant users.  

· For some types of aeronautical information, advisors receive raw reports from users, airport managers, infrastructure managers and other service providers, etc.  Advisors then use these reports to develop the relevant aeronautical information.  The types of aeronautical information that are developed in this manner generally include NOTAMs, Construction Reports, Obstruction Changes, etc.

· For some types of aeronautical information, advisors are the contact point in the ATS for initial receipt of aeronautical information that has already been developed by other organizations.  Examples of aeronautical information that are developed in this manner include AIRMETs and SIGMETs, which are developed by the NWS, PIREPs which are reported by the pilots and passed to the FAS for distribution.  

· For some types of aeronautical information, advisors utilize FAS information-gathering services to determine reporting conditions, and then develop the relevant reports.  One such service is the Hazardous In-flight Weather Advisory Service (HIWAS), which provides information such as moderate to sever icing, large hail, sever clear air turbulence, etc.

· The advisor enters all of the information types discussed above into NAS automation for electronic distribution throughout the aviation community.  In addition, some types of information (such as HIWAS reports, SIGMETs, etc.) is broadcast in the blind on FAS communications frequencies.  

·  Currently existing systems used for distributing various types of aeronautical information are interconnected in order for all real time information to be disseminated via the NAS-WIS.  In 2005, domestic and international aeronautical information is standardized for content and format. In addition to NAS-WIS distribution, automation provides a targeted distribution to facilities, service provider positions, and users based on predefined defaults and appropriate security/access.  The system analyzes data from all sources to determine the relevance to users, specific flights, routes, sectors, etc.  At ATC and FAS service provider positions, flight-specific applicability of an advisory is indicated on the data objects of the appropriate aircraft.  
Responsibility — Advisor(s):  Receive raw reports from other and develop aeronautical information, receive aeronautical information developed by others, collect raw data and develop relevant aeronautical information, enter aeronautical information into automation, and validate automated distribution.
Information — Raw environmental information from all sources, aeronautical information reports developed by other organizations, and automation’s distribution plan for each aeronautical information report.

5.1.3  
Monitor navigation aids.

Task Objective — Support the operability of the air navigation system.

Background — All FAS advisors provide maximum assistance to aircraft engaged in the flight inspection of navaids.  In addition, some FAS facilities are assigned the responsibility of monitoring specified navaids. This monitoring activity includes the detection of malfunction, attempts to restore the navaid, and the reporting of failed navaids to infrastructure management and to the appropriate air traffic control facility.

Responsibility — Pre-Flight Advisor:  Flight planning for flight inspection aircraft.  In-flight Advisor:  Support airborne flight inspection aircraft.  Advisor(s):  Navaid monitoring as required, and notification of navaid failure to infrastructure management and the appropriate ATC facility.
Information — Primary:  Mission requirements of flight inspection aircraft, and monitored navaid status.

5.2  
PROVIDE INTERGOVERNMENTAL SUPPORT

5.2.1  
Provide real-time support.

Task Objectives — Provide information and services to support on-going governmental activities.

Background — FAS information and capabilities provide support for activities that are not directly flight-related by other government organizations.  Organizations that may request FAS support are the various law enforcement agencies, the Federal Emergency Management Administration (FEMA), the Secret Service, etc.  As examples of the support provided to these organizations:

· Law enforcement agencies may request airport searches for suspect aircraft, facilities from which to observe airport activities, or reports of suspicious persons filing flight profiles. 

· FEMA may request the use of FAS communications capabilities, aeronautical information relevant to the deployment of FEMA resources, or assistance in developing aeronautical resources to temporarily augment or replace those impacted by the emergency (e.g., temporary towers, heliports, medivac facilities, etc).

· The Secret Service may request implementation of Temporary Flight Restrictions (TFRs) to support Presidential movements.

Responsibility — Advisor(s).
Information — Examples:  Flight information on suspect aircraft, aeronautical information, weather information, TFR requirements and information.

5.2.2  
Support post-hoc investigations & analyses.

Task Objectives — Provide information to support air safety and aviation-related governmental activities.

Background — FAS provides information and resources that may support activities such as aircraft accident investigations, on-going (i.e., extended) search & rescue efforts, law enforcement investigations involving aircraft or airports, etc.  FAS also provides international/ICAO support services and briefings, as necessary.  In providing this specialized support, FAS may utilize the historical meteorological information, flight profile information, service provider observations at airports, etc. 

Responsibility — Advisor(s).
Information — Examples:  Historical meteorological information, flight profile information, service provider observations at airports, etc. 

SECTION D — INFRASTRUCTURE MANAGEMENT SERVICES
This Section of Operational Tasks & Scenarios describes Infrastructure Management (IM) tasking in 2005.  The task module that follows describes the activities of IM specialists in the areas of maintenance monitoring and control, event management, telecommunications management, workforce management, and performance monitoring. This concept results from discussions with Airway Facilities specialists, supervisors, and managers.  The following task module describes the general roles and responsibilities of IM personnel at the various functional levels.

Infrastructure Management Overview
This operational concept for Infrastructure Management describes the management of NAS equipment, facilities, systems, and the IM services they provide.  Together, these elements comprise the National Infrastructure Management System (NIMS).  The task module that follows describes the management of the components that comprise the NAS infrastructure. The infrastructure management system is organized around a National Operations Control Center, a small number of National Network Control Centers (on the order of two), a small number of Operations Communications Centers (on the order of three), several Service Operations Centers (on the order of 25), and hundreds of System Support Centers.  

The National Operations Control Center (NOCC) oversees the NAS infrastructure from a national perspective. The National Network Control Center (NNCC) manages national and international telecommunications systems required for NAS operations.  The Operations Control Centers (OCCs) and Service Operations Centers (SOCs) coordinate and prioritize activities from a service management perspective.  System Support Centers (SSCs) provide on-site maintenance.  This approach allows varying levels of control and coordination in response to changes in the status and operational requirements of the NAS infrastructure. 

· The NOCC receives from the OCCs the status of the NAS (traffic conditions, facility status, weather, etc.) and monitors the overall system infrastructure.  It also forwards sensitive information to higher levels (i.e., AAT-1, AAF-1, ATS-1, ADA, and AOA) on a daily basis with follow up information as required.

· The NNCCs manage the national and international telecommunications systems required for NAS operations.  Each NNCC is responsible for approximately half of the country.  The NNCC provides real-time status information on the telecommunications systems to the NOCC, OCCs/SOCs, and SSCs.

· Each OCC is responsible for the infrastructure throughout a large area (roughly one third) of the U.S., excluding the components under the responsibility of the SOCs.  SOCs are responsible for the components that support selected high-impact air traffic facilities.  The SOC reports status information to its associated OCC.  Within their respective areas of responsibility, OCCs and SOCs perform Remote Maintenance Monitoring and Control, Event Management, Workforce Management, and Performance Monitoring of NAS components.  They also participate in Telecommunication Management under the lead of the NNCC.

· Hundreds of SSCs are located at IM and air traffic facilities throughout the NAS.  Several SSCs may be co-located at a single facility to form an administrative unit referred to as a Work Center (WC).  SSC’s are directed by, and report to, either an OCC or an SOC for most IM functions, and the NNCC for Telecommunications Management functions. 

 Infrastructure Management Task Areas
The major IM task areas are Remote Maintenance Monitoring And Control (RMMC), Event Management, Telecommunications Management, Workforce Management, and Performance Monitoring.  RMMC functions are used to monitor and operate NAS components.  Event Management tracks scheduled and unscheduled interruptions to the infrastructure services required for NAS operations.  Telecommunications Management facilitates NAS services through efficient utilization of the telecommunications network (data and voice communications).  Workforce Management is necessary to efficiently operate and maintain NAS components. Performance Monitoring involves long-term analyses of components in order to support real time IM functions. 

· Remote Maintenance Monitoring and Control (RMMC).  An integral part of IM tasking is the monitoring and control of the remote facilities.  With RMMC the specialist at the OCC, SOC, and SSC can determine what type of problem exists and initiate the appropriate action to restore a system to normal status.  This allows the appropriate specialist to be dispatched to a problem site and have the proper replacement components to repair the facility faster. 

· Event Management. Event Management provides the maximum availability of NAS services and distributes infrastructure status information throughout the system.  A key element of Event Management is the ‘Event Ticket’ which is generated when the status of a NAS component causes the loss of service or just the loss of redundancy for a service.  The Event is then tracked until the NAS component returns to normal, and the Event Ticket is closed. IM personnel coordinate with Air Traffic operations at any location that is impacted by any Event.  Scheduled shutdown activities are Events that are closely monitored to ensure minimum impact to the NAS.  The OCC, SOC, and SSC can coordinate very quickly over all boundaries allowing the scheduled shutdown, and the entire NAS is made aware.  A Help Desk function is located at each of the OCCs and other key locations to receive and respond to problem reports and to process calls for information and technical support. 

·  Telecommunications Management.  The importance of uninterrupted telecommunications service to the FAA is a primary concern.  While the FAA has path redundancy to all key sites, the lost of a major trunk line carrying FAA circuits can cause a loss of service in a large area.  If one of the circuits degrade to the point where it is unusable or is completely out of service, the FAA requires restoration as quickly as possible, to ensure maximum flexibility of the NAS.  By monitoring communication circuits for signal quality via NIMS, the specialist at the OCC/SOC/SSC is made immediately aware of any change in circuit status and coordinates with the NNCC for immediate action. 

· Workforce Management.  Effective management of the workforce is fundamental to keep the cost of the AF workforce competitive with services that others can provide.  The complete schedule maintenance timetable for a week, month, quarter, etc., is provided by automation, along with leave and training schedules relevant personnel.  This allows the adjustment of the workforce to compensate for shortfalls in the workforce and better schedule training for all.  

· Performance Monitoring.  The information on component status over any given period of time is available to allow performance of trend analyses.  Trends can be long term or short term (e.g. due to seasonal weather or sudden instant storm effects).  To determine customer satisfaction (e.g. Air Traffic at ATCSCC), periodic meetings are held to discuss operations in problem areas, including ways to improve performance based on trend analysis data.  
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INFRASTRUCTURE MANAGEMENT (IM) TASK MODULE

This task module describes the provision of Infrastructure Management Services under the level of automation envisioned in 2005.  IM tasks are presented in three general areas, as follows:  NOCC Tasks describe the functions of national infrastructure oversight.  OCC/SOC Tasks describe the coordination and prioritization of IM activities from a service management perspective.  SSC Tasks outline the functions required to organize the delivery of on-site maintenance services.

1.0  NOCC TASKS 
The National Operations Control Center, located in the Air Traffic Control System Command Center (ATCSCC), monitors the NAS infrastructure from a national perspective.  It assesses activities concerning events (scheduled or unscheduled service interruptions or degradations) that affect NAS users and service providers.  The NOCC frequently interacts with the OCCs on service in their area, and with the NNCCs concerning telecommunication activities.  The NOCC provides the ATCSCC with status information on the availability and status of NAS services, and receives relevant airspace demand and operations information from Traffic Management.  The NOCC also has external interfaces with UOCs, airport authorities, the Department of Defense (DOD), contract service providers, and ATC in other countries.  In case of a failure of one of the OCCs, the NOCC assumes the functions of the failed facility.

1.1
EVENT MONITORING AND MANAGEMENT

The NOCC receives comprehensive information on NAS infrastructure status from the OCCs. In addition, it receives specific Event Tickets generated by the loss or degradation of high-impact NAS components.  An Event ticket contains the start time of the event, the symptoms of the event, the corrective actions taken, the time a technician was dispatched for on-site maintenance (if required), estimated time of restoration, and a description of the problem.  Events are tracked and updated continuously until closure.  The NOCC condenses the Event Tickets into a summary report of NAS status for AAF-1.  AAF-1 forwards this information to Air Traffic (AT), FAA Associate Administrators, and the FAA Administrator. 

1.1.1
Acknowledge Event Tickets received from the OCCs.

Task Objectives:  Acknowledge event tickets received from the OCCs. 

Background: The specialist at the NOCC receives all change in status of NAS components (any new Events, Events that were underway or Event closures).  Event information includes actions taken, estimated time of restoration, and operational impact on air traffic operations and airspace users.  The NOCC specialist may coordinate with air traffic specialists at the ATCSCC for additional user impact information.

 Responsibility:  Specialists at NOCC.

Information:  Event Tickets on abnormal status of high-impact NAS components, estimated time of restoration, operational impact, and periodic summary report of all Event Tickets received during the reporting period. 

1.1.2
Review service reports received from the OCCs.

Task Objectives: Review reports from each OCC on the status of the NAS for the previous 24 hours to determine status changes of any components in the NAS. 

Background:  The OCC prepares a daily report describing its activities during the reporting period, and distributes it to the NOCC.  The NOCC specialist reviews the service reports received from all OCCs.  These reports list all Events that opened and closed over the previous 24 hours.  The information provided by these summary reports  (e.g., nature of the problem, nature of the implemented solution, actions taken to prevent a recurrence, etc.) is essential for understanding the current capabilities and flexibility of NAS services.  

Responsibility:  NOCC Specialist.

Information:  A report from each OCC on all abnormal status conditions of the NAS components, and resolution of problems for the past 24-hour period.

1.1.3
Generate NAS Status Report.

Task Objectives:  Summarize OCC reports on the status of the NAS to determine impact on other NAS components and on air traffic operations. 

Background:  The NOCC specialist combines the OCC service reports for all Events that opened and closed that have impacted the NAS and sends this formation to all OCCs, SOCs, and the ATCSCC.  A daily teleconference is held to brief AAF-1.  The summary report information is forward by AAF-1 to other FAA Offices (AOA, ADA, etc.)

Responsibility:  NOCC Specialist.

Information:  Summary report on off-nominal NAS components and impact on the NAS for the past 24-hours.

1.2
PERFORMANCE MONITORING
Performance information on all NAS components is provided in order for the NOCC to analyze specific components or groups of components for trends.  These trend analyses often lead to field modifications to a system to improve overall operation of the system.  The resulting system improvements reduce unscheduled interruptions, required maintenance, and cost of operations. 

1.2.1
Perform analyses to determine operability trends of NAS components.

Task Objective:  Analyze NAS components for factors that effect the system operability. 

BackgroundExternal factors can effect components in different but predictable ways.  For example, weather can cause power fluctuations, radio propagation problems, etc.  This type of trend crosses system boundaries (e. g., SOCs, ECON facilities, etc.) Early warning to the NAS via the NAS-WIS and other direct communications can prevent service problems and allow IM to take preventative action prior to the anticipated problem.  Equipment trends are discovered earlier when an overall systemic approach to equipment problems is used.  By looking at all components throughout the NAS, a trend may be established in one area that has not yet appeared in others areas (e.g. heat related problems at facilities in very hot climates).  By examining each system problem (region, area, national), it is possible to detect some trends that allow preemptive actions to be taken to prevent unscheduled interruptions. 

Responsibility:  NOCC Specialist.

Information:  Historical information on the operation-relevant NAS components, relevant historical environmental information.

1.2.2
Distribute trend information.

Task Objective: Facilitate development of field procedures and techniques to increase infrastructure reliability. 
Background:  Sharing the analyzed data with all AF maintenance centers will help prevent reoccurring problems from impacting the NAS.  Also, the sharing of information on equipment problems informs specialists in the SSCs about common occurrences on specific equipment. Shared awareness of these common occurrences can reduce repair times, and specialists can anticipate timing on common events and possibly prevent them.

Responsibility:  NOCC Specialist.

Information:  Report on trend analysis of the past events of the NAS components.

2.0
OCC/SOC TASKS

Each OCC is responsible for the infrastructure components throughout a large area (roughly one third) of the U.S., excluding the components under the responsibility of the SOCs.  SOCs are responsible for the infrastructure components that support selected high-impact air traffic facilities.  Each SOC reports status information to its associated OCC.  Each OCC may assume the responsibilities of another OCC, or of an SOC, in the event of failure at that facility.  The OCCs also provide Infrastructure Management (IM) information to the NOCC, which monitors the entire NAS infrastructure for status, efficiency and effectiveness.  Within their respective areas of responsibility, OCCs and SOCs perform Remote Maintenance Monitoring and Control, Event Management, Workforce Management, and Performance Monitoring of the various NAS components.  They also participate in Telecommunication Management under the lead of the NNCC.  

2.1
REMOTE MAINTENANCE MONITORING AND CONTROL
OCCs and SOCs perform similar monitor and control functions over NAS components in their respective ‘Essential Information Areas’ (primary control area and all essential components adjacent to the control area).  In addition, both the OCC and SOC direct the activities of specific SSCs.  However, the reporting responsibilities of OCCs and SOCs differ, in that SOCs report status information to their associated OCC, while each OCC reports status information to the other OCCs and to the NOCC. 

2.1.1
Receive Event Tickets.  

Task Objectives:  Monitor the NAS Infrastructure Management System (NIMS) which updates the status of all components in the Essential Information Area.  

Background:  OCC/SOC specialists monitor the status of components within their Essential Information Area in order to maintain awareness of all change in status of relevant NAS components (any new Events, Events that were underway or Event closures).  Event information includes actions taken, estimated time of restoration, and operational impact on air traffic operations and airspace users.  The OCC/SOC specialist may coordinate with appropriate air traffic specialists for additional user impact information.

Responsibility:  OCC/SOC Specialist.

Information:  Event Ticket(s) of NAS components that have abnormal status. 
2.1.2
(OCC Only) Review Event tickets and generate a NAS service report.

Task Objectives:  Review Event tickets on relevant NAS components, and generate report for distribution to OCCs and the NOCC.

Background:  After reviewing Event Tickets for the reporting period, the OCC specialist develops a summary report for distribution to the other OCCs and to the NOCC.  This summary includes Events both within the OCC’s Essential Information Area, and within the Essential Information Areas of associated SOCs.  The information on these Events (i.e. nature of the problem, nature of the solution, actions taken to prevent recurrence, etc.) is essential for understanding the current capabilities and flexibility of NAS services.  

Responsibility:  OCC Specialist.

Information:  Daily summary report of Event Tickets during the reporting period.

2.2
EVENT MANAGEMENT

OCC and SOC specialists coordinate with relevant IM and air traffic personnel within their respective Essential Information Areas who are impacted by an unscheduled Event, or who will be impacted by a scheduled Event.  This information sharing ensures optimum workforce utilization and airspace effectiveness.  Scheduled shutdowns are managed to ensure minimum impact on the NAS.  When a component that is on a scheduled shutdown requires additional downtime, the scheduled shutdown can be extended and all relevant IM and air traffic personnel are advised.  When the schedule for one NAS component is revised, the overall maintenance schedule in the area is reassessed and new schedules are issued, as required. 
2.2.1
Manage a service interruption or degradation.

Task Objective:  Track Events and ensure expeditious resolutions. 

Background:  The system provides all required information for the OCC/SOC specialist to track all Events from detection to closure, and relevant information is automatically distributed to appropriate personnel throughout the NAS.  If the component cannot be restored by remote command from the OCC/SOC, a list of SSC specialists available for dispatch to the component is automatically provided.  Also available is a list of the specialists currently at any site (on a trouble call or for periodic maintenance).  This enables the OCC/SOC specialist to communicate with, and dispatch, the appropriate SSC specialist to the affected site.  The OCC/SOC specialist continuously monitors the technician’s progress to determine if additional resources are required.

Responsibility:  OCC/SOC Specialist.

Information:  Update of the Event tickets with additional or revised information, such as estimated time of closure or closure time, Event problem, cause of the problem, SSC specialist listings and locations.

2.2.2
Coordinate scheduled downtimes. 

Task objective:  Coordinate with appropriate air traffic personnel for scheduled shutdowns of NAS components.

Background:  Many NAS components require a shutdown or temporary loss in service for periodic maintenance.  This interruption is normally scheduled in advance to allow all those effected by the shutdown to be prepared using backup components or alternative operations.  Coordination may be required with multiple control facilities.

Responsibility:  OCC/SOC Specialist.

Information:  A schedule of future shutdowns of NAS components.

2.2.3
Restore services. 

Task objective: Return to service the NAS components that malfunctioned, and inform the NAS of the problem resolution.

Background: To maintain infrastructure operability, AF must restore a failed component as soon as possible.  The information accumulated during an event (e.g., cause of the problem, resolution of the problem, recommendation to prevent recurrence) is distributed via automation throughout the NAS.  This distribution ensures that Events are resolved expeditiously, and that the NAS is maintained at the highest level of efficiency and flexibility. 

Responsibility:  OCC/SOC Specialist.

Information:  A detailed Event Ticket describing the malfunction and restoration.

2.3
TELECOMMUNICATIONS MANAGEMENT
The National Network Control Center is responsible for managing the international and national telecommunications circuits used in the NAS operations.  The NNCC monitors, reports, assesses, and communicates the operational status of leased and/or owned telecommunication circuits to the NOCC, OCC, SOC, FAA headquarters, service providers and other customers. The Specialists at the NNCC work with the OCCs/SOCs to maintain the telecommunication system at maximum availability.  The coordination related to telecommunications problems are complex, since a NAS component may be connected to the air traffic facility that uses the component via numerous telephone companies.  Therefore, the resolution of these problems may require coordination with several telephone companies and SSC technicians at both ends of the circuit.  The NNCCs are assigned the overall responsibility of managing the coordination, and, in some cases, for directing SSC technicians.  If a telecommunications circuit degrades to the point where it is unusable or is completely out of service, the OCC/SOC coordinates with the associated NNCC to ensure the soonest feasible restoration.  By monitoring communication circuits for signal quality via automation, OCC/SOC specialists maintain awareness of any change in circuit status, and immediately coordinate with NNCC.  Conversely, the NNCC informs the OCCs/SOCs about scheduled telecommunication events in their areas, thus allowing them to prepare for relevant impacts in their area. 

 2.3.1
Receive Telecommunications Event Tickets.

Task Objective:  Monitor status of all Telecommunications circuits in the OCC/SOC area of control. 

Background:  Automation supplies the information necessary to determine the nature and approximate location of the problem.  Upon detection of a problem, the specialist coordinates with the NNCC.  The NNCC also assists IM and air traffic by immediately informing the OCC/SOC on service restoration.  Redundant telecommunication paths are provided for all critical facilities.  The NNCC distributes the status of the telecommunication circuits to all relevant IM and air traffic personnel. 

Responsibility:  OCC/SOC specialists, and the NNCC.

Information:  A listing of all abnormal Telecommunication circuit status in the OCC/SOC area.
2.3.2
Review Open Telecommunication Event Tickets.

Task Objective:  Review previous Events of OCC/SOC Telecommunication circuits.    

Background:  To measure the effectiveness and responsiveness of a Telephone Company, it is necessary to review historical data on previous problems and how they were solved.  This information may be applied to a new problem, which can speed the restoration process. 

Responsibility:  Specialists at the OCC, and NNCC.

Information:  A listing of all problem Telecommunication circuits in the OCC/SOC area for the previous day, week, month, etc.
2.4
WORKFORCE MANAGEMENT
The use of the SSC workforce must be well planned in order to maintain maximum availability of NAS services, and to minimize costs.   Therefore, automation provides the OCC/SOC with a complete timetable for scheduled maintenance for a week, month, quarter, etc., along with leave and training schedules for SSC technicians.  This allows the adjustment of the workforce to compensate for shortfalls in the workforce, based on planned IM activities.  All major equipment-replacement schedules are monitored to ensure that no two adjacent facilities will be vulnerable at the same time[7_626].
 2.4.1
Coordinate with SSCs on system upgrades.

Task Objective:  Inform the SSC of system upgrades to heighten the sensitivity of work in certain areas in the NAS, and schedule specialists in an area in anticipation of system problems.

Background:  Some NAS components are receiving major upgrades.  While every effort is made to minimize the impact on the NAS, some problems may occur.  Awareness of major system upgrades by the OCC/SOC allows work to be scheduled so that the surrounding components are at peak efficiency during the change, and to ensure that two adjacent components are not changing at the same time.  This allows additional resources to be made available in the general area prior to the event.  

Responsibility:  OCC/SOC Specialist.  

Information:  Schedule of major system changes.

2.4.2
Coordinate with SSCs on scheduled service interruptions.

Task Objective:  Generate a report of scheduled shutdowns for maintenance.

Background:  Many components require periodic shutdown to perform routine maintenance.  These shutdowns must be scheduled to maintain the maximum availability of the NAS service. 

Responsibility:  OCC/SOC Specialist.  

Information:  Schedule of the periodic shutdown of all NAS components.

2.4.3
(OCC Only) Coordinate with adjacent OCCs.

Task Objective:  In anticipation of system problems, share information on the work being performed in specific areas of the NAS, and on the scheduling of specialists in an area.

Background:  Many NAS components in the OCC area that are receiving scheduled maintenance or upgrades also affect adjacent OCCs.  Awareness of scheduled shut-downs by the surrounding OCCs allows them to reschedule work so that the surrounding components can be a peak efficiency during the change, and to ensure that two adjacent components are not changing at the same time.  This also allows additional resources to be made available in the general area prior to the event.

Responsibility:  OCC Specialist.  

Information:  Provide to adjacent OCCs and the NOCC a schedule of Events and relevant maintenance schedules.

2.5
PERFORMANCE MONITORING
Performance information about any facility over any given period of time is available to allow an OCC/SOC to analyze any given component for trends.  Trends can be long term or short term (e.g. due to seasonal weather or sudden instant storm effects).  Customer satisfaction meetings (e.g. Area Air Traffic) are held periodically to discuss operations in any problem areas.  In these meetings, discussions are held on various ways to improve performance, future events (such as air shows or equipment installations) and actions necessary to maintain maximum system efficiency. 

2.5.1
Perform trend analyses of component operability.
Task Objective:  Review and analyze past Events, determine long term and short term trends.

Background:  Many interruptions/degradations may be prevented by reviewing past events for predictable trends and taking action to prevent a similar event.

Responsibility:  OCC/SOC Specialist.

Information:  A report on NAS components describing noticeable trends that will require action to prevent a possible unscheduled interruption/degradation.

2,5.2
Identify local recurring Telecommunication problems.
Task Objective: Review previous Events in the OCCs Telecommunication circuits and report reoccurring events. 

Background:  The information gathered for this task is used to determine if an alternate path should be established to resolve the problem.  Also, the information gathered here about one problem may be applied to a new problem, possibly speeding the restoration process.  

Responsibility:  OCC/SOC Specialists, and NNCC.

Information:  A listing of all Telecommunication circuits with reoccurring problems.

2.5.3
Analyze real time or seasonal problems of NAS systems.

Task Objective:  Analyze NAS services for external factors that may create trends, possibly effecting other NAS components.

Background: External factors can effect components in many different predictable ways.  For example, weather can cause power fluctuations, radio propagation problems, etc.  This type of trend crosses over system boundaries (e.g., SSCs, OCCs, SOCs, ECONs, etc). Early warning to the NAS via the NAS-WIS and other direct communications may prevent service problems and allow IM to take preventative actions prior to the anticipated problem. Equipment trends are discovered earlier when an overall systemic approach to equipment problems is used.  By looking at the entire NAS, a trend may be detected in one area that has not yet appeared elsewhere (e.g. heat related problems at facilities in very hot climates).  By examining each system problem (region, area, national), it is possible to detect some trends and prevent unscheduled interruptions. 

Responsibility: OCC/SOC Specialist and NOCC.

Information:  Reports on anticipated situations or problems that could effect the NAS service.

3.0
SSC TASKS 
There are several SSCs that provide on-site IM support.  (SSCs may also be referred to as Work Centers. However, Work Centers are an administrative grouping of multiple SSCs that enable the SSCs to share support functions.)  SSCs are directed by, and report to, either an OCC or an SOC for most IM functions, and the NNCC for Telecommunications Management functions. 

3.1
REMOTE MAINTENANCE MONITORING

SSCs operate under the direction of the associated OCC/SOC.  However, when Events occur, the SSC may initiate coordination with the OCC/SOC to develop problem resolutions.  Automation provides some SSCs with status information on all NAS components within their area of responsibility.  Other SSCs receive status information from the associated OCC/SOC.  When IM Events occur within the area, SSC Event Management ensures maximum flexibility of NAS services.  It also relays the status of NAS components to all affected IM and air traffic personnel.  Before an OCC/SOC dispatches SSC technicians to a facility for scheduled maintenance requiring downtime, the SSC checks the status of all related components.  If a problem with another component exists, the scheduled shutdown may be rescheduled and the specialist reassigned other work. 

3.1.1
Monitor component outages.

Task Objective:  Track interruptions/degradations of service. 

Background:  SSC specialists monitor relevant status information to ensure that Events are tracked from detection to closure.  SSCs that do not continuously monitor status information are normally made aware of a problem by the OCC/SOC. 

Responsibility:  SSC Specialist.

Information:  Event Ticket (with the time of the event start, estimated time of closure or closure time, etc), or notification from the OCC/SOC.

3.1.2
Monitor Telecommunication status.
Task Objective:  Ensure that Telecommunication circuits are fully operational. 

Background:  Automation provides the information necessary to determine Telecommunication status.  To ensure that this information is available to the OCC/SOC, the SSC specialist verifies the RMMC equipment is working properly and the Telco circuits function properly.  Upon detection of a problem, the specialist coordinates with the NNCC.  The NNCC also assists IM and air traffic by immediately informing the OCC/SOC upon restoration of service.  The NNCC distributes the status of the telecommunication circuits to all relevant IM and air traffic personnel. 

Responsibility:  SSC and NNCC.

Information:  A facility status report is filed when the specialist performs maintenance at a site.

3.2
WORKFORCE MANAGEMENT
The OCC/SOC and the SSC coordinate to develop a complete timetable for scheduled maintenance for a week, month, quarter, etc., along with leave and training schedules for SSC personnel.  This allows the adjustment of the SSC workforce to compensate for shortfalls in the workforce and better schedule training.
 3.2.1
Schedule component maintenance.  

Task Objective:  Coordinate component shutdowns with the OCC/SCC and air traffic. 

Background:  Maintenance performed by the SSC is coordinated for shutdown and change over.  Every effort is made to make this shutdown transparent to air traffic control.  Therefore, scheduled shutdowns are normally accomplished at the low activity point for the effected airspace.  This is fully coordinated with all relevant IM and air traffic personnel in the control area 

Responsibility:  SSC.

Information:  Schedule of component maintenance for major system changes in the NAS.

3.2.2
 Dispatch technicians to restore components.

Task Objective:  Dispatch technician(s) to repair/restore components as soon as possible. 

Background:  When required to journey to a facility for the purpose of restoring service, it is essential to dispatch a qualified specialist.  Therefore, automation provides a list of available specialists on duty, and specialists available for callback.  Some problems may require more than one specialist to restore the service, and they many be required at different locations (RCL alignment problems).  It is necessary to have as much information as possible about the problem, so decisions about the required number of specialists can be made.

Responsibility:  SSC.

Information:  List of available specialists on duty, and specialists available for callback.

3.2
PERFORMANCE MONITORING
The information about facility status over any given period of time is available for an SSC to analyze any given component for trends.  Trends can be long term or short term (e.g. due to seasonal weather or sudden instant storm effects).  Recurring problems related to equipment deficiencies are relayed to the entire NAS to allow other SSCs to take action to prevent similar service problems.

3.2.1
Perform analyses of local NAS components.
Task Objective: Review and analyze past Events of individual NAS components maintained by the SSC, determine trends, schedule preventive maintenance to prevent unscheduled service interruptions/degradations.

Background:  Many interruptions/degradations can be prevented by reviewing past events for predictable trends, and taking action to prevent an event.

Responsibility:  SSC Specialist.
Information:  A report (to/from the OCC) on NAS components that describes noticeable trends.

SECTION E — OPERATIONAL SCENARIOS
This Section presents operational scenarios to illustrate the roles of the various FAA and user personnel in the operation of the air traffic system.  At this stage in the development of this document, these scenarios are directed at Air Traffic and Infrastructure Management activities related to En Route and Arrival/Departure operations. As meetings with the concept development team continue, other scenarios will be included to further illustrate system operations in the other operational specialties. The scenarios presented are below are as follows:  

Scenario 1 — A Metered Flight In a Low Altitude Arrival Sector, page 149.

Scenario 2 — TM Resolution of a Small-Scale ECON Sector Overload, page 151.

Scenario 3 — Boundary Change and Route Structure for SUA Activation, page 153.

Scenario 4 —Boundary Reconfiguration for Workload Distribution, page 155.

Scenario 5 — Free Flight and Self-Separation Within a Departure Flow, page 157.

Scenario 6 — Self-Separation in Low Visibility Approach Conditions, page 159
Scenario 7 — ADCON Departure Rush, page 161.
Scenario 8 — Traffic Handling at an OCON Sector, page 163.

Scenario 9 — Winter Storm at a Major Airport, page 165.
Scenario 10 — ADCON Communications Failure (Data and Voice), page 169.

Scenario 11 — Terminal Radar/Beacon Failure page 171.

Scenario 12 — Scheduled Shutdown of LRR Serving Three ECON Facilities, page 173.
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Scenario 1 — A METERED FLIGHT IN A LOW ALTITUDE ARRIVAL SECTOR 

While monitoring arrival traffic load information, the TMC observes that traffic flow modulation will be required for 45 minutes, beginning with XYZ1234.  This flight is currently descending in high altitude and being handed off to Sector 1, a low altitude arrival sector.  Arrival scheduling information indicates that this flight’s entry into ADCON airspace must be delayed by two minutes.  Subsequent flights must be delayed by up to eight minutes.

· The TMC implements traffic flow modulation by forcing flight-specific scheduling and delay information on the displays of all sectors that perform arrival traffic flow modulation.  This action also activates TFM DSS heading, altitude, and speed advisories for output at the appropriate sectors.

· At Sector 1, the Associate Tactical Controller accepts the handoff on XYZ1234.  Shortly thereafter, scheduling and delay information is output on the sector displays, indicating that traffic flow modulation is in effect.  The information output at Sector 1 indicates that XYZ1234 must be delayed by two minutes.

· The Sector 1 Tactical Controller observes the location of XYZ1234, and notes the flight’s required delay.  Based on the flight’s location and the magnitude of the required delay, the controller recognizes that vectoring will be required.

· With the flight 15 miles from the lateral confines of the sector, a datalink message is received from XYZ1234 indicating that it is on frequency.  Flight information indicates that it is descending to the floor of the high altitude sector, and is on its own navigation direct to the arrival fix.  A manual action by either controller implements an uplinked message confirming receipt of the flight’s initial contact message.

· With the flight now within the lateral confines of the sector, a control-action timing indicator alerts the controller to issue XYZ1234 a descent and speed clearance, per LOA crossing restrictions at the arrival fix.  A system-generated input selection option is displayed with which the controller can enter the LOA-required altitude and speed.  Availability of this option indicates that the resulting trajectory is conflict free.  After assessing the impact of this control action, the Tactical Controller 1) activates the input selection option, 2) observes the entry of the data in the flight’s data objects, 3) reviews the automatically composed datalink text, and 4) transmits the datalink message.  Upon transmission, an “unacknowledged datalink clearance” indicator appears in the flight’s data objects.

· Shortly thereafter, a clearance acknowledgment is downlinked by the flight crew, and the unacknowledged clearance indicator is removed for the flight’s data objects.

· As the flight descends into Sector 1 airspace, a control action timing indicator alerts the controller to a heading advisory generated by TFM decision support systems.    A system-generated input selection option is displayed with which the controller can enter the suggested heading.  After assessing the impact of this control action, the Tactical Controller 1) activates the input selection option, 2) observes the entry of the data in the flight’s data objects, 3) reviews the automatically composed datalink text, and 4) transmits the datalink message.  Upon transmission, an “unacknowledged datalink clearance” indicator appears in the flight’s data objects.

· Shortly thereafter, a clearance acknowledgment is downlinked by the flight crew, and the unacknowledged clearance indicator is removed for the flight’s data objects.  The Tactical Controller monitors the flight’s compliance on the situation display.

· Several minutes later, a control action timing indicator alerts the controllers to a navigation advisory generated by the TFM DSS, which has calculated that XYZ1234 has incurred its two-minute delay. The navigation advisory suggests the flight be cleared direct the arrival fix, via the global grid system.    A system-generated input selection option is displayed with which the controllers can enter the suggested control-action.  The Tactical Controller is currently issuing a lengthy route clearance to another flight via radio.  With a hand gesture, the Tactical Controller directs the Associate Tactical Controller to issue the control instruction.  Thereupon, the Associate Tactical Controller 1) activates the input selection option,    2) observes the entry of the data in the flight’s data objects, 3) reviews the automatically composed datalink text, and 4) transmits the datalink message.  Upon transmission, an “unacknowledged datalink clearance” indicator appears in the flight’s data objects.

· A short time later, a clearance acknowledgment is downlinked by the flight crew, and the unacknowledged clearance indicator is removed for the flight’s data objects.  The Tactical Controller monitors the flight’s compliance on the situation display.

· With the flight several minutes from the boundary, a handoff is automatically initiated to the ADCON.   

· Several minutes later, a timing indicator on the flight’s data objects alerts the controllers that XYZ1234 is approaching the penetration avoidance point, and that the ADCON controller has not yet accepted the handoff.  However, before the Associate Tactical Controller can make interphone contact to determine the receiving controller’s intentions, handoff symbologies in the flight’s data objects indicate that the ADCON is requesting control for right turns.  The Tactical Controller makes in input granting the request, and the handoff transaction is completed.

· With the handoff completed, and with the flight nearing the boundary, a control action timing indicator alerts the controller to transfer communications to the ADCON.  A system-generated input selection option is displayed with which the controller can enter the communications transfer.  With no further need to communicate with the flight, the Tactical Controller 1) activates the input selection option, 2) observes the entry of the data in the flight’s data objects, 3) reviews the automatically composed datalink text, and 4) transmits the datalink message.  Upon transmission, an “unacknowledged datalink clearance” indicator appears in the flight’s data objects.

· Shortly thereafter, a clearance acknowledgment is downlinked by the flight crew, and the unacknowledged clearance indicator is removed for the flight’s data objects.  Datalink messaging capability is automatically transferred to the ADCON sector.  Data for XYZ1234 is automatically deleted from the Sector 1 IFID, and the data block on the situation display provides an obvious discriminator to indicate that the flight is no longer communicating with the sector.

· As XYZ1234 enters ADCON airspace, a Sector 1 controller may manually suppresses the data block from the sector’s situation display.  (Note:  The system also provides the capability for individual sectors to be defined in automation to automatically suppress the data block when the flight exits the sector airspace.)

Scenario 2 — RESOLUTION OF A SMALL-SCALE ECON SECTOR OVERLOAD  

The ETM (En Route Traffic Manager) is scanning the TM position’s information displays.  A quick-reference observation of a color-coded airspace map display indicates that all of the ECON facility’s sectors are currently operating well below their task load capacities.  However, while the traffic manager observes the display, the depiction of Sector 1 — a high-altitude overflight sector — becomes discriminated to indicate that the system is predicting a demand/capacity imbalance at that sector at some time in the near-term future.  Simultaneously, the system automatically generates (but does not display) a TM Initiative Planner for the predicted event.

· The traffic manager gains contextual information by fast-forwarding the color-coded airspace map display to the point in time at which the color code indicates a predicted overload at Sector 1.  The traffic manager assesses the projected status of the other sectors within the general airspace, and determines that all are projected to be well below their capacities at the time of the Sector 1 imbalance.

· The traffic manager requests the output of the TM Initiative Planner that the system has made available for the predicted event.  The Planner is annotated with a unique identifier that indicates the impacted resource ID (Sector 1), event type (demand/capacity imbalance), and other types of discriminating information.  The Planner provides all necessary controls, and a ‘layered’ presentation of various types of information such as a Sector 1 situation display depicting the flights that contribute to the imbalance, Sector 1 demand and complexity metrics, demand and complexity metrics at relevant adjacent sectors, DMS (Demand Modulation Schedule) information, etc.  Still other layers of the Planner provide relevant environmental conditions, including weather, infrastructure status, and SUA activity.

· Using the TM Initiative Planner, the traffic manager requests the display of the Sector 1 demand-graph.  The demand graph indicates excessive controller task load during a fifteen minute period, beginning one hour from the current time.  The graph segment for this fifteen minute period is discriminated to direct attention to the overload. 

· The traffic manager requests the display of the traffic complexity information for Sector 1.  Complexity metrics include traffic density, pace of events, and traffic-mix homogeneity.  In addition to their individual display, the system assesses these metrics in combination to provide a measure of ‘overall complexity.’  

· A secondary sector capacity value is provided that indicates the operationally acceptable level of traffic (i.e., maximum traffic density) that is feasible under the predicted level of overall complexity.  

· Based on this dynamically determined density level during the period of the predicted imbalance, the Planner’s density graph indicates that the Sector 1 overload results from an excess of five flights during the period of the imbalance.

· Using the Planner’s controls, the traffic manager requests a timeline display of the DMS that is automatically produced for the traffic that will operate in Sector 1 immediately before and during the predicted imbalance.  The DMS’s flight-specific DMTs (Demand Modulation Times) provide the sector entry times required to relieve the excess demand.  In order to distribute the demand modulation workload on controllers, DMTs are provided for each sector the flights will enter, from the flights’ current positions up to and including their entry into Sector 1.

· Although five airplanes are responsible for the imbalance, the DMS DMTs indicate that the effects of the imbalance propagate through 15 flights, with individual flight delays ranging from one to five minutes.  Using the Planner’s controls, the traffic manager proposes a maximum delay of two minutes, and requests trajectory solutions that remove a sufficient number of flights from the traffic population to meet that demand modulation requirement.  

· The Planner’s fast-time simulation, trajectory modeling, and task load modeling capabilities identify three specific overflights that are primary contributors to the traffic dynamics that create the imbalance.  Two of these flights are civil jets approaching Sector 1 in the same stream from the south at FL 370, The third flight is a business jet approaching from the east at FL240.  

· With these flights still one hour away from Sector 1, the Planner determines minor trajectory revisions that direct the civil jets into Sector 2, which is adjacent to Sector 1.  The revised trajectories smoothly reconnect with the original trajectories at a point well downstream of Sector 1.  The Planner also proposes a revised altitude of FL230 for the business jet, which removes it from high altitude airspace.

· The Planner automatically trial plans these trajectories against SUAs, weather, and other aircraft, and detects no conflicts.  It also determines the task load effects on the sectors that will work the flights, and determines that all sectors would remain well below task-load capacity, even with the addition of these flights into their traffic mix.

· Having determined the feasibility of the revised trajectories, the Planner provides a graphic display of the each flight’s trajectory revision, and generates a revised DMS for the remaining Sector 1 traffic.  The traffic manager observes that the number of these flights that receive delays is reduced, and the delays that are required will range from one to two minutes. 

· Assisted by a Planner-generated distribution list, the traffic manager forces the Planner on the displays of the ATC supervisors of the sectors that are currently working the flights.  While in teleconference with the supervisors, the traffic manager selects the displays of the revised trajectories.  The ATC supervisors observe the selected information, assess their sectors’ current traffic situations, and give approval for the planned actions.

· Using the Planner’s controls, the traffic manager specifies the demand modulation technique to be used for implementing the DMS (in this case, the traffic manager selects time-based metering), and activates the combined time-based/trajectory-based solutions to the Sector 1 imbalance.  

· With the flights still almost an hour away from Sector 1, revised trajectories for the three flights are output as preplanned actions on the FIPs and data blocks at the sectors currently working the flights.  The controllers at those sectors, having been advised of the actions by their supervisors, issue the appropriate clearances at their discretion.  Flight-specific information provided by the Planner indicates to the traffic manager when the clearances have been issued, and the flights are automatically deleted from Sector 1 traffic processing.

· Appropriate DMTs for the remaining flights are output on the flights’ FIPs and datablocks at each sector.  The DMTs that are output at each sector indicate the times at which the flights must enter the next sector.  In addition, the system provides control-action advisories (i.e., suggested speeds and headings) to assist the controllers in meeting the required times.

· The traffic manager displays the Planner, and reviews it periodically, for the next forty five minutes.  By that time, demand modulation has been virtually completed by the sectors that have successively handled the traffic approaching Sector 1.  

· The demand plot indicates that traffic reaches, but does not exceed, Sector 1’s task load capacity over the next half hour, and then decreases.  

· The graph segment that was formerly highlighted to indicate excess demand has resumed the normal display state.  

· The depiction of Sector 1 on the facility-wide color-coded airspace map display is no longer discriminated to indicate a predicted demand/capacity imbalance.  

· With the Sector 1 overload resolved, the traffic manager suppresses the Planner from the display, and it is permanently stored in operational archives.  

Scenario 3 — BOUNDARY CHANGE AND ROUTE STRUCTURE FOR SUA ACTIVATION 
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An SUA is fully contained within Sector 1, 

Area A.  The current schedule calls for the SUA to be active for 45 minutes, beginning in two hours.  The user organization is requesting immediate activation, and for the SUA to remain active for one hour.  A heavy traffic flow is currently operating through the SUA.  A standard temporary route structure and boundary configuration are normally utilized while the SUA is active.  This route/boundary configuration affects Sector 2 in Area B, and Sector 3 in Area C.  

· The military liaison specialist receives the request for the schedule change from the user organization.  The user is advised to stand by while the schedule revision is coordinated.  The MLSS then advises the Area A Area Coordinator of the request.

· The Area A Area Coordinator enters a trial schedule revision in order to identify aircraft that will conflict with the SUA.  Since a standard route resolution is defined, all applicable flights are automatically trial planned on that route, and any resulting aircraft-to-aircraft conflicts are flagged. 

· While it is the Area Coordinator’s responsibility to approve or disapprove the SUA user organization’s request for the airspace, it is the Tactical Controller’s responsibility to determine the timing for releasing the airspace.  Therefore, the Area A Coordinator electronically forwards the proposed SUA schedule, list of affected flights, and trial plan results to Sector 1.  The sector also receives a graphical depiction of the proposed boundary and route structure.  

· The Coordinator receives the controller’s concurrence for the schedule change and airspace/route reconfiguration, either verbally or through silent coordination.  With a traffic flow currently operating through the SUA, the controller indicates the first flight that can be rerouted around the airspace, and the last flight to operate through the SUA.  The SUA is therefore available to the user organization at the time the last flight in the current traffic flow exits the airspace.

· The Area A Coordinator electronically forwards the proposed SUA schedule, list of affected flights, trial plan results, and graphical depiction of the boundary and route structure to the Area Coordinators at Areas B and C.   After coordinating with their controllers, the Areas B and C Coordinators approve the schedule change and airspace/route reconfiguration, either verbally or through silent coordination.

· The Area A Coordinator implements the route and boundary reconfiguration, and contacts the military liaison specialist to approve the schedule change, beginning at the time the last flight clears the airspace.  The liaison specialist updates the SUA schedule.  The new schedule is electronically forwarded to the user organization via NWIS.  The information is also available to the AOC via the NWIS.  

· With the revised schedule activated, the Sector 1 controller receives SUA probe results on the affected flights, with the pre-defined route resolution presented as an input selection option for each flight.  The controller activates the input for the affected flights that are currently within Sector 1 airspace, and transmits the datalink clearances.  

· Upon activation of the revised schedule, the TMC receives airspace probe alerts on all flights that will conflict with the SUA.  Using a global datalink messaging capability, the TMC issues revised route clearances to those flights, some of which are in the upstream En Route facility’s airspace.

· The reconfiguration process is completed when the revised route and boundary structure is activated in automation, and when all affected flights have received the appropriate route clearance.

INTENTIONALLY LEFT BLANK
Scenario 4 — BOUNDARY RECONFIGURATION FOR WORKLOAD DISTRIBUTION  
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Upon completion of a southbound traffic rush, the Area A Coordinator accesses extended density and workload predictions for Area A’s high-altitude sectors as they are currently configured.  The dynamic density and workload tool indicates that a heavy northbound rush will overload Sector 1 in about an hour.  

· To determine the exact nature of the rush, the Coordinator requests predicted traffic counts and track plots for the next two hours.  Since Areas A and B routinely collaborate in problem resolution, the Coordinator requests the predicted counts and plots for all high-altitude traffic in both Areas.

· The track plots indicate that Sector 1 will have no flights crossing the traffic flows “Y” and “Z.”  Therefore, Sector 3 could work those flows to the northern boundary without incurring any significant effect on that sector’s traffic volume or complexity.  The Area A Coordinator therefore decides to coordinate with Area B for an airspace configuration that will move Sector 1 airspace away from at least traffic flow “Z”. 

· At the same time, the Area B Coordinator independently determines that the northbound rush will subject Sector 3 to capacity traffic, and that Sector 4 will have no traffic at all during the rush period.  After requesting and analyzing predicted track plots for the Area, the Coordinator tentatively plans to move the Sector 3-4 boundary to the west in order to have Sector 4 work traffic flow “Z.”

· To initiate inter-area coordination, the Area A Coordinator electronically forwards all relevant information (traffic counts, track plots, and suggested boundary location) to the Area B Coordinator.  Together, they determine that Area B can work the “Y” and “Z” flows to the northern boundary, with Sectors 3 and 4 reconfigured to capture one flow each.  

· After implementing the boundary change on a trial basis, the Coordinators assess density and workload predictions under the revised configuration, and find that all sectors remain well below capacity for the duration of the rush.  The Coordinators electronically forward the proposed boundary configuration, traffic counts, and predicted track plots to the TMC, in order to verify the proposed change does not impact any current TFM planning.  In an interphone conference call between the TMC and coordinators, the TMC raises no objection to the proposed change.

· Each Coordinator electronically forwards the traffic information and proposed boundary configuration to their respective sectors, to verify the acceptability of the plan with the controllers.  No objections are raised by the controllers.  However, Sectors 1 and 3 are each working flights that will no longer be in their airspace after the boundaries are reconfigured.  Sector 1 has an eastbound flight that will be in Sector 3’s airspace after the change, and Sector 3 has three southbound flights that will be in Sector 4’s airspace after the change.

· With the rush arriving at the southern boundary in 30 minutes, the Coordinators plan for immediate implementation of the reconfiguration.  Upon activation of the change, the reconfigured boundaries are shown on the map displays at all relevant sectors and facilities.  Flight data processing is automatically reprogrammed for updated fix postings.  

· With implementation of the change, handoffs are automatically initiated on all flights that have become encompassed by a different sector.  Sector 3 takes a pointout on the eastbound flight coming from Sector 1 and hands it off to Sector 4.  Sector 4 accepts the handoff on that flight, and on the three southbound flights that had previously been in Sector 3.  Upon handoff acceptance, Sectors 1 and 3 transfer communications for their respective flights to Sector 4.

· The sector reconfiguration is complete when the change is activated in automation, and all flights are transferred to the appropriate sectors under the new airspace configuration.

Scenario 5 — FREE FLIGHT AND SELF-SEPARATION WITHIN A DEPARTURE FLOW 
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AOCs for the major carriers contact the ATCSCC to request Free Flight and self separation for their San Francisco departures bound for northeastern hubs (i.e., JFK, LGA, EWR).  The ATCSCC determines that these flights will operate on the best-wind route through seven En Route facilities (i.e., ZOA, ZLC, ZDV, ZMP, ZAU, ZDB, and ZNY).  In a teleconference with the TMUs at these facilities, airspace configurations are devised to facilitate the AOCs’ request, and the TMCs agree to accommodate the request to the extent possible.  All flights receive the best-wind route clearance prior to departure, and detailed step-climb requests are received by the NAS from the AOCs for all flights.

·  At the ZOA TMU, dynamic density and workload predictions indicate heavy traffic in ADCON and low-altitude En Route airspace at the time of the departure rush.  The ZOA TMC therefore determines that Free Flight and self separation is not feasible until the traffic flow enters ZOA-2, the first high altitude sector.  The TMC coordinates with the affected high altitude Area Coordinators to effectuate the airspace configuration required to accommodate the departure flow.  The airspace reconfiguration is completed 20 minutes prior to the beginning of the high-altitude departure rush.  (Reference Scenario 3 for an airspace reconfiguration initiated by Area Coordinators.  The reconfiguration in this current Scenario is initiated by the TMC, but the process involved in the reconfiguration is similar to that described in Scenario 3.)

· As the departure rush approaches ZOA high altitude, ZOA-1 places some flights in-trail and speed-controls them.  Other flights are allowed to run, but receive numerous altitude clearances to maintain vertical separation with higher traffic within the flow.  

· ZOA-2 requests and receives (from ZOA-1)control on handoff for all flights.  The ZOA-2 controllers observe the individual flight data objects to determine the flights that are CDTI-equipped, and the current step-climb request for all flights.

· As communications are established with flights in the traffic flow, ZOA-2 issues the highest feasible altitude to non-CDTI-equipped flights with regard to their current step-climb request.  The controller then advises each CDTI-equipped flight of their traffic, and issues each of them a clearance to 1) operate within a specified distance of their cleared route, 2) discontinue speed control, if applicable, 3) maintain either vertical or lateral separation from their traffic, and 4) climb to their currently requested step-climb altitude.  

· As the traffic situation develops, non-CDTI-equipped flights are separated in the traditional manner using speed control, interim altitudes, and vectoring.  Any control actions on these flights that affect a CDTI-equipped flight are communicated to the applicable CDTI-equipped flights.  Based on this information, CDTI-equipped flights may match speeds with leading traffic for stationkeeping, overtake leading traffic while maintaining vertical separation, or maneuver laterally to overtake leading traffic while climbing through or operating at that traffic’s altitude.  As each flight (either CDTI or non-CDTI) is able to reach a higher step in its altitude profile, an appropriate altitude request is automatically presented to the controller, who then issues the clearance as soon as traffic permits.  

· Pilot-intent information such as self-assigned speeds, headings to acquire or maintain lateral separation, self-assigned interim altitudes, etc., are datalinked to the NAS and incorporated into the system’s trajectory modeling for conflict detection.

· Midway through the rush, ZOA-2 receives a northbound flight at FL280.  Automatic conflict detection indicates that this flight conflicts with one non-CDTI and two CDTI-equipped flights in the departure flow.  One of the resolution options indicates that a minor vector of the northbound flight will separate it from the non-CDTI-equipped flight, and that vector is issued.  The two CDTI-equipped flights are below the crossing traffic, and currently cleared to climb through its altitude.  The controller queries one of these flights, currently climbing out of FL260, if it can be out of FL290 within five minutes.  Receiving an affirmative response, the controller leaves the flight’s current self-separation clearance intact, with the additional requirement to climb through FL290 within five minutes.  For the other CDTI-equipped flight, currently climbing out of FL250, the controller amends its clearance to maintain FL270.  A short time later, the CDTI-equipped flight reports having position data on the crossing traffic, and the controller reinstates the flight’s self-separation clearance.  Immediately upon acquiring lateral separation, the CDTI-equipped flight resumes its climb.

· Upon handoff to ZOA-3, all relevant information for each flight is electronically forwarded via the flights’ data objects on the situation display and the IFID.  This information includes Free Flight route deviation values, self-separation indicators, step-climb request data, and pilot-intent information.

Scenario 6 — SELF-SEPARATION IN LOW VISIBILITY APPROACH CONDITIONS  

Weather conditions at ABC are marginal VFR, with a low overcast and 2 miles visibility.  The ADCON supervisor decides to apply CDTI-based separation for suitably equipped aircraft on approach to ABC’s closely spaced parallel runways, 24L and 24R.  This improves airport capacity in the low-visibility conditions and effectively transfers separation responsibility to the cockpit for CDTI-equipped aircraft.  

· To implement CDTI-based separation, the supervisor informs all approach controllers and the ABC tower controllers that CDTI separation techniques can be used for properly-equipped flights.

· The approach controller aligns the aircraft in parallel streams to the two runways, primarily in accordance with TFM DSS advisories.  Two B-757s are approaching the initial approach fix for each runway.  One of these flights is followed by a B-737, and the other is followed by an Aerostar 600.  All aircraft are spaced according to aircraft type and approach speed, to provide time-based separation on the final approach courses.

· Information on the CDTI capabilities of each aircraft is displayed on the data objects of each flight.  This information includes 1) an indication that the aircraft is CDTI-equipped, 2) confirmation that CDTI is active and 3) confirmation that the aircraft is providing identification, position, and intent reports.  Noting that the data objects of the 757s indicate that they are CDTI-equipped and active, the controller verbally clears each aircraft for a CDTI approach to ABC, and instructs them to contact the tower when they are eight miles from the field.  

· The clearance is not complete until each crew confirms by voice that they are willing to accept the clearance and that they have positive CDTI contact on the other aircraft.  In this instance, each crew accepts the clearance and confirms that they have positively identified the other aircraft on the CDTI.  The controller then aligns them abreast on parallel courses to runways 24L and 24R.

· The approach controller’s attention is then drawn to the B-737 and the Aerostar.  Flight information indicates that the Aerostar is not CDTI-equipped.  Since both aircraft in parallel arrival streams must be CDTI-equipped to apply CDTI separation, the controller does not issue self-separation to either aircraft, instead providing standard spacing on approach.

· The tower controllers note from their flight information that each of the B-757s is maintaining CDTI separation.  As they reach eight miles from the field, each aircraft makes initial data link contact indicating their intent to land at ABC on their assigned runway.  If the messages from the two aircraft are inconsistent with their approach course or indicate that they intend to land on the same runway, tower automation generates an alert.  In this case, the messages are consistent, and the tower controller issues a data link message to each aircraft acknowledging their intent and clearing them to land.  

· After receiving a data link acknowledgment from each aircraft, the controller’s attention turns to the next set of aircraft, the B-737 and the Aerostar.  

· The Aerostar is not datalinked equipped, and it makes its initial call when it is eight miles out.  The controller issues a verbal clearance to land on 24L.  The B-737, which is datalink-equipped, checks in via datalink and is issued a datalink clearance to land.

INTENTIONALLY LEFT BLANK
Scenario 7 — ADCON DEPARTURE RUSH 
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Within a short time span, five flight profiles are activated in the NAS as four flights push back from the ramp, and one flight is released to push back three minutes later.  Upon activation, flight information is distributed to the IFIDs of the appropriate tower, ADCON, and En Route sectors/positions.  The activation of these flights triggers taxi modeling, and the resulting estimated departure times are used for 1) conflict probing in ADCON and En Route airspace, 2) TFM DSS traffic load modeling in ADCON airspace, 3) dynamic density and workload predictions in En Route airspace, and 4) reserving departure slots in the traffic flow. 

· At the ADCON departure sector, the controller observes that the departure sequence of the first four flights will serve to stagger their departure paths over different waypoints, allowing minimal runway spacing.  It is also apparent that the fourth and fifth flights depart over the same waypoint, necessitating the push back delay on the fifth flight.  

· Utilizing the trial planning function, the controller tests the feasibility of routing the fourth flight to its departure waypoint immediately after takeoff.  The system’s response to the trial plan indicates that no arrival flights conflict with the departure on that path.  

· Using the applicable system-generated input selection option displayed on the IFID, the controller enters the trial planned routing as a preplanned action.  Then, using the APREQ function, the controller forces the output of the preplanned action on the tower controller’s display.

· This information is displayed on the data objects for the flight on the tower controller’s IFID, and the tower controller understands that the departure controller is working to relieve the push back restriction on the fifth flight.  

· A short time later, the ADCON controller’s information displays indicate that the tower has issued the new route/heading to the fourth flight, and that the fifth flight’s push back restriction has been deleted.

· As each flight departs, the data objects for that flight on the departure sector’s IFID indicate that the takeoff role has begun, and the system automatically acquires the track.  

· Immediately after take off, the tower datalinks a frequency change instruction for the flight to monitor the departure sector frequency, and datalink messaging capability is transferred.  

· After observing the tracked target in proximity to the runway, and upon receipt of the initial datalink message, the departure controller uplinks a message informing the flight that it is in radar contact.

· The track for each flight automatically enters handoff status to the appropriate En Route sector.  Timing indicators will alert the controllers at the ADCON and En Route sectors if a flight in handoff status approaches the sector boundary.  

Upon handoff acceptance by the En Route sector, the ADCON controller uplinks a frequency change message instructing the flight to contact the En Route sector.  

INTENTIONALLY LEFT BLANK
Scenario 8 — TRAFFIC HANDLING AT AN OCEANIC SECTOR 
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Oceanic Sector 1 comprises part of (U.S.) FIR 1.  It is bounded to the west by Sector 2, and to the south by (non-U.S.) FIR 2.  In 2005, the use of surveillance control techniques is maximized.  However, as may occur with some oceanic traffic in 2005, flights ABC1234 and DEF5678 in this scenario make automatic position reports at 15 minute intervals.  These relatively infrequent reports require that manual separation techniques be applied.  But since these reports are more frequent, reliable, and timely than those provided verbally today, reduced separation criteria may be used.  This scenario assumes manual separation criteria of 10 minutes longitudinal, 50 miles lateral, and 2,000 feet vertical.

· At 1600Z, NAS automation receives the ICAO flight plans via teletype for numerous flights that will enter FIR 1 via Sector 1. 

· At 1900Z, ABC1234 approaches 180W in Sector 2.  The flight has been in Sector 2 for several hours.  The data block handoff to Sector 1 will effectuate the transfer of control immediately after the flight’s passage of 180W, at which time NAS automation will receive the automatically transmitted pilot estimate at 170W.  To provide Sector 1 advance notification on the flight prior to the transfer of control, a FIP for ABC1234 is automatically output on Sector 1 displays at a predetermined time prior to the flight’s ETA at 180W. 

· At 1902Z NAS automation receives a position report on ABC1234 at 180W.  The report includes the time the flight passed 180W, its altitude, and its pilot estimate at 170W.  The flight’s time at 180W was two minutes off from the previous computer estimate, and the pilot estimate at 170W is four minutes off.  Since the pilot estimate is considered more reliable than the computer estimate, the system automatically updates the flight’s time at 180W, and timing information on the FIP at Sector 1 is automatically updated  

· At 1902, the system receives ABC1234’s automatic position report at 180W, updates the Sector 2 displays, and, per sector-defined adaptation, initiates a handoff to Sector 1.  The data block is forced on the Sector 1 display in handoff status, and the FIP is automatically sequenced into position on its display.  The data block is associated with two position symbols; one symbol depicts the flight’s last reported position, and one indicates its current position as estimated by the system.  

· At 1902, the Sector 1 controller reviews ABC1234’s FIP to determine its route, scans the situation display for traffic, and inspects the data block and/or FIP for a conflict warning.  With no warning being displayed, and with no interacting traffic apparent on the situation display, the controller accepts the handoff.  Upon observing that Sector 1 has accepted the handoff, and with no further need to communicate with the flight, the Sector 2 controller makes a manual input transferring datalink messaging authority to Sector 1.
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· At 1915Z, automation receives a teletype from FIR 2 with a transfer-of-control on DEF5678.  This transfer includes the flight’s estimate at 150W and its altitude, FL330.  Upon receipt of the transfer, the system performs automatic conflict checking, outputs a FIP on Sector 1 displays, and initiates a data block handoff to Sector 1.  The data block is associated with last-reported and currently-estimated positions of the flight.  The Sector 1 controller reviews the FIP to determine the flight’s route, scans the situation display for traffic, and inspects the data block and FIP for a conflict warning.  Conflict detection has determined that DEF5678 and ABC1234 are in conflict, and indicators are depicted on the data blocks and FIPs of both flights.  Since inspection of the situation display indicates that the conflict is more than an hour in the future, the controller accepts the handoff.
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· At 1916Z, the Sector 1 controller requests the display of conflict information on ABC1234 and DEF5678.  This display indicates that the flights will reach the common point two minutes apart, that ABC1234 loses lateral separation with DEF5678 at 14840W, and that DEF5678 loses lateral separation with ABC1234 at 14820W.

· At 1916, the controller trial plans ABC1234 at FL350 to determine if a climb is feasible.  The trial plan indicates that the flight would be clear of traffic at FL350.  Since ABC1234 is still within Sector 2, the Sector 1 controller enters the revised altitude as a preplanned action on ABC1234’s FIP, and then forces the preplanned action on Sector 2 displays using the APREQ function.  Shortly thereafter, Sector 2 uses the APREQ response function to approve the request, and this approval is output on the FIP at Sector 1.  

· Having gained approval from Sector 2, the Sector 1 controller enters a NAS/datalink message that results in a composed message clearing ABC1234 to “climb to cross 13940W at and maintain FL350, report reaching.  If unable, maintain FL330 and advise.”  

· At 1917Z, after reviewing the composed message for accuracy, the controller activates the datalink ‘transmit’ function to deliver the clearance.

· At 1920Z, five minutes after automation’s receipt of the transfer of control on DEF4567, ABC1234 reports level at FL350, and the potential conflict is resolved.  A similar process using today’s methods of strip-based traffic visualization and relayed communications might take upwards of 20 minutes to complete.

Scenario 9 — WINTER STORM AT A MAJOR AIRPORT  
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ABC Airport consists of two sets of intersecting parallel runways (runway 9/27 Left/Right, and runway 18/36 L/R), and a passenger terminal located in the northwest corner of the airport.  The most typical airport configuration uses runways 27 L/R for arrivals, and runways 36 L/R for departures.

· The forecast for ABC Airport predicts six inches of wet snow and temperatures in the low 30s over the next three hours. The Airport Manager, in accordance with the Airport Snow Plan, updates the Snow Warning to a Snow Alert and notifies airport operations, the airlines, and the tower via the NAS-WIS. 

· The Airport Manager’s office finalizes their course of action from the Snow Plan, checks the NAS-WIS for the expected airport configuration, and contacts the tower via land line for confirmation of expected runway configuration information and for coordination.  The ATC supervisor advises the Airport Manager’s office of the expected runway configuration and together they discuss which runways, taxiways, and ramps will need attention first. The Airport Manager’s office enters the expected sequence of surfaces planned for snow removal into the NAS-WIS. 

· The airlines finalize their deicing plans, and preparations are made to deice aircraft at their gates.

· Via the NAS-WIS, the Airport Manager’s office confirms with the ATC supervisor the locations on the airport surface required for staging snow removal equipment.  The supervisor coordinates this information verbally with the SCON controllers.  These locations were previously specified in the ABC Airport Snow Removal Directive and are now being confirmed via the NAS-WIS.

· The hourly Air Traffic Information Service (ATIS) report is developed to specify the airport environmental conditions, the operational configuration, equipment status, and other conditions that could impact arriving and departing aircraft.  The recorded ATIS message is broadcast over a VHF radio channel, and is sent digitally to UOC computers.

· When the snow begins, the airline operator begins deicing aircraft operations at the gates and enters a message into the NAS-WIS stating that deicing operations have been initiated. 

· Local and ground control begin soliciting braking action reports from arriving pilots.  Significant reports are passed to the ATC supervisor verbally, who in turn, enters the information into the NAS-WIS and forwards the information to the Airport Manager’s office. 

· The local controller reviews the FIP for the next arrival, XYZ123, a Boeing 747.   The arrival FIP contains flight object information including the assigned runway and aircraft sequence number.    When XYZ123 contacts local, the controller scans the assigned runway 27R, and the situation display, and detects no conflicts.  The controller is supported by automation that detects potential airborne and surface conflicts.  Local clears XYZ123 to land on runway 27R, and to turn right on Taxiway G.  The Local Controller also provides wind, RVR, and the latest braking action report.

· Upon landing, XYZ123 overshoots past the assigned Taxiway G due to braking action, and instead turns right on Taxiway H.  When XYZ123 turns off the active runway, local instructs the flight to contact ground control.  Ground checks the FIP for gate number, clears XYZ123 via the Red Route to Gate 40.  The pilot acknowledges, and reports that braking action is poor.  Ground relays this information to local and to the ATC supervisor. The supervisor directs clearance delivery to broadcast “Braking Action Advisories are in effect” on the ATIS, and to also advise the Airport Manager’s Office via the NAS-WIS. 

· The Snow Removal Operations Leader requests clearance to the snow removal staging area for the lead vehicle, as escort, and ten snow removal vehicles that are lined up behind that vehicle.  Ground control checks the situation display, notifies local control that snow removal staging is underway.  Ground control then clears the escort vehicle and the snow removal equipment to proceed to the staging area.

· Approximately 45 minutes prior to XYZ100’s push back time, a proposed flight profile is displayed at the clearance delivery position in the form of a FIP.  Tower automation automatically makes changes and appends information based on predefined, standardized operational practices.  Information on the departure FIP includes the flight ID, aircraft type, proposed departure time, user-requested departure fix, runway, and taxi route, departure frequency, etc.  

· The pilot of XYZ100 requests delivery of the flight profile clearance via data link.  The SCON is configured so that clearances are transmitted via datalink to the flight deck upon execution of a manual ‘transmit’ action by the controller, after the controller has reviewed the system-generated flight-profile clearance.  Clearance delivery reviews the clearance, activates the ‘transmit’ function, and the clearance is delivered to XYZ100.

· When XYZ100 becomes aware of the flight’s projected pushback time, the pilot datalinks the pre-ISM advisory to SCON automation to notify the system of the time at which the flight will be ready for pushback.  

· Receipt of the pre-ISM advisory prompts SCON automation to initiate the departure planning process. It integrates the projected ISM time, flight profile information, runway configuration, airport environmental conditions, and schedules of arrivals and departures at other airports within the terminal area, and develops an optimal departure queue and schedule for ABC airport.  The departure schedule establishes a system-planned ISM time (push back time), runway assignment, sequence, taxi route, scheduled take-off time, and departure fix ETA for XYZ100.

· The system automatically datalinks the system-planned ISM time, runway assignment, taxi route, scheduled take-off time, and departure fix ETA.  This information is provided to the flight deck as advisory information for use in crew planning.  Relevant clearances are delivered throughout the flight’s departure phase.

·  XYZ100 is deiced at the gate prior to the system-planned ISM time. 

· Meanwhile, the staging of snow removal equipment has been completed.  Ground control advises local control and the ATC supervisor. The supervisor enters a message on the NAS-WIS stating that snow removal staging is complete. 

· As XYZ100’s system-planned ISM time approaches, the flight deck contacts the XYZ ramp controller to request pushback clearance.  At the system-planned time, the XYZ ramp controller clears XYZ100 to push back and taxi to Spot A3.  

· As XYZ100 reaches the movement area, the pilot sends a data link message to the ground controller indicating XYZ100’s position and its request for taxi instructions.  With both datalink and VHF radio available for clearance issuance, the ground controller opts to issue the expected taxi instructions to XYZ100 via voice: “Proceed to runway 36L via the blue taxi route, hold short of runway 9L.”  In addition to the pilot’s and ground controller’s scanning of the traffic situation, automatic conflict detection checks for other runway incursions, potential conflicts between aircraft, and potential collisions between aircraft and vehicles.  No conflicts or collisions are detected.

· As XYZ100 approaches runway 9L, ground coordinates with local, and then clears XYZ100 to cross runways 9L and 9R.

· Prior to reaching runway 36L, the Ground Controller instructs XYZ100 to contact local.

· The local controller issues the latest braking action report and clears XYZ100 for take-off on runway 36L with a system-generated unrestricted climb to 15,000 feet, heading 350 degrees.  After XYZ100 is airborne, local instructs XYZ100 to contact departure control.

· For the next 10 minutes, several aircraft land on runway 27L/R.  The last braking action was reported by an L1011 as “Nil.”

· The Airport Manager’s Office contacts the ATC supervisor because airport vehicle braking action reports are showing that runway traction is deteriorating quickly.  Both agree that runways 27L/R should be plowed first.  The ATC supervisor contacts the ADCON regarding closure of runway 27L/R.  The ADCON asks for five minutes so that two inbounds can land.  The SCON ATC supervisor then coordinates with the TRACON ATC supervisor and both concur that runway 36R will be the arrival runway.  The SCON supervisor notifies the Airport Manager that runways 27L/R will be available for plowing after the next two arrivals land in approximately five minutes.  As previously coordinated, runway 36R will be for arrivals and runway 36L for departures, and the expected runway configuration and changeover time is entered into the NAS-WIS. 

· After the second arrival, the SCON ATC supervisor informs the Airport Manager via land line and the NAS-WIS that runways 27L/R are released to them for snow removal operations.  The Airport Manager also initiates a NOTAM closing runways 27L/R, and the Snow Removal Operations Leader requests permission to proceed to runways 27L/R.  Because these runways intersect with the active runways 36L/R, coordination is required between the ground controller and the local controller for vehicles entering the intersections of runway 36 and runway 27.  Ground control confirms that runways 27L/R are now closed for snow removal operations, and clears the snow removal escort vehicle and equipment to proceed to runways 27L/R via the yellow route.  Ground instructs the Snow Removal Operations Leader to remain clear of runways 36L/R.

·  The ATC supervisor enters the current airport configuration into the NAS-WIS,  runway 36R for arrivals, runway 36L for departures.  The SCON supervisor notifies the ADCON ATC supervisor of the closure of runways 27L/R and of the new airport configuration.

· An arriving B747 slides off the high speed taxiway (Taxiway E) when attempting to exit runway 36R, gets stuck in the grassy area, and is in a position that requires the closing of both runways.  The ATC supervisor picks up the emergency interlocking phone circuit (i.e., the “crash” phone) and states, “Alert III, a B747 slid off Taxiway E between runway 36L and 36R,” and then emergency equipment responds.  The SCON supervisor then calls the ADCON ATC supervisor to inform him that runways 36L and 36R are closed due to a disabled aircraft.  The few inbound arrivals are put into holding, and all departures are stopped.

· The Airport Manager and the ATC supervisor decide that the disabled aircraft and the snow removal equipment will result in the closure of the airport for about 2 hours, or until runways 27L/R can be reopened. The Airport Manager submits a NOTAM and enters the information into the NAS-WIS for automatic distribution to relevant personnel and organizations.   The ATC supervisor notifies the ADCON of the airport closure and the estimated time for reopening.
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Scenario 10 — ADCON COMMUNICATIONS FAILURE (DATA AND VOICE)   

At the En Route facility:  Sector 1 in Area A is a low altitude En Route sector working arrival traffic into the ADCON.  XYZ1234 has been handed off to the ADCON.  Shortly after the transfer of communications, XYZ1234 returns to Sector 1’s frequency to report that the ADCON did not respond to the initial call.  As the controller attempts to raise the ADCON sector via landline, the handoffs on three other aircraft in handoff status go into “Fail” mode.  

· When the ADCON sector does not respond to the interphone call, the Sector 1 controller calls the Area Coordinator to hold all arrivals in high altitude.  Sector 1 then climbs XYZ1234 out of ADCON airspace and issues holding to that flight, and to all other arrivals that are already working Sector 1.

· Sector 2 in Area B is a low altitude En Route departure sector that has received departure messages on four flights.  Sector 2 observes the limited data blocks of four flights approaching the sector boundary, but receives no handoffs from the ADCON.  One of these flights comes on Sector 2’s frequency to report that it was unable to contact the ADCON.  The controller radar identifies the flight.  

· The tower contacts Sector 2 to report that three flights were unable to contact the ADCON and have returned to the tower frequency.  The tower asks if the other flight contacted Sector 2.  The Sector 2 controller confirms that it did, requests the tower to transfer the other flights, and to shut off the departures.  The controller radar identifies the flights when they come on frequency.

· At the same time, the OCC receives NWIS/NIMS information that all voice and data communications at the ADCON have failed, and an Event Ticket has been issued.  The OCC teleconferences with the TMC and all of the Operational Supervisors and Area Coordinators whose airspace abuts the ADCON.  With no information concerning the nature of the failure, it is collaboratively decided to sterilize ADCON airspace until it can be verified that the failure does not extend to navigational components of the NAS infrastructure.  The OCC initiates a status assessment to verify the operation of all terminal infrastructure components.

· The TMC coordinates via teleconference with all tower supervisors within ADCON airspace to place a ground stop on all departures. The TMC verifies through flight object information that 1) all recent arrivals except XYZ1234 are on their respective tower frequencies, 2) XYZ1234 is holding in En Route airspace, and 3) Sector 2 is working the last of the departures. 

· The OCC determines that the failure is isolated to the ADCON facility, and that all other NAS infrastructure components are operational. 

At the ADCON:  Five minutes after the initial indication of a problem, communications with the En Route TMU is established via the ADCON supervisor’s cellular telephone.  The ADCON supervisor reports that the ADCON was struck by lightning, and all voice and data circuits are disabled.  

· ADCON AF reports that the main junction box (telco) suffered major damage.  The ASR-9 and two of the three communications (RTR) sites go through the telco panel, and are therefore out of service.  The remaining RTR site is on the airport and used by the tower for ground control and departure.  AF will attempt to reconfigure additional emergency transceivers for use by the ADCON.  However, the coverage of these transceivers does not extend to the ADCON/En-Route boundary.  Estimated time to repair the telco problem is six hours.  The workforce at the NWIS/NIMS has not yet been informed.  

· The En Route TMC gains the approval of the ADCON supervisor to take over the ADCON airspace that will lack radio coverage, and coordinates as required with the appropriate En Route supervisors, area coordinators, and controllers, to resume limited airport operations.

· After ½ hour, AF maintenance at the ADCON reestablishes administrative telephone service, reports to the OCC, and re-establishes the SOC interface with the OCC.

· After four hours and fifteen minutes the NWIS reports that all communication services have been restored.  The Event ticket is terminated.  The repairs are temporary and will require further effort by AF maintenance and telco personnel to restore full redundancy to the data/voice communication system.  
· The OCC is informed via the SOC that the estimated time to return to normal status is twenty four hours.  A new Event ticket is issued stating loss of redundancy at the ADCON.  This Event ticket will remain until normal service is restored.
Scenario11 — TERMINAL RADAR/BEACON FAILURE  

Sector 25 is a low altitude ECON sector.  Primary Radar/Beacon for Sector 25 is the QHH Long Range Radar (LRR), which is unstaffed between 2200 and 0600 local.  Sector 25’s backup for the QHH LRR is the XYZ Radar/Beacon, which is maintained by the XYZ ADCON facility.  Like the QHH LRR, this facility is unstaffed between 2200 and 0600.

At 0000 local a thunderstorm in the vicinity of XYZ causes a power fluctuation at the XYZ Radar/Beacon facility, and the site automatically shuts down.  The shutdown is noted at the ECON facility but no action is taken since the site is backup and can wait until morning for restoration.  However, at 0300 hours the ECON facility loses all data from QHH LRR, and Sector 25 has a complete loss of Radar/Beacon data from both its primary and backup sites.  

IN TODAYS ENVIRONMENT:  Remote restoration efforts by the MCC at the ECON facility fail to restore QHH LRR.

· Two technicians (one telco, one Radar) are dispatched to QHH to diagnose and resolve the problem.  Estimated travel time is 1 hour 30 minutes. 

· A technician is dispatched to XYZ Radar with an estimated travel time of 30 minutes.  

· Sector 25 remains without data until restoration of at least one of the sites.  The time to restore the sites is dependent on the technicians’ travel, diagnostics, and repair times. 

IN 2005:  The NAS Infrastructure Management System (NIMS) remotely monitors and controls all Radar sites within the area of interest. 

· The system automatically determines the XYZ Radar shutdown is due to an over-voltage that no longer exists, and the SOC technician restarts XYZ Radar immediately after detecting its failure at 0000 hours. 

· At 0300 the system automatically determines that the QHH LRR problem is due to telco equipment, and the appropriate technician is dispatched, with an estimated travel time of 30 minutes

· Sector 25 suffers no loss of data.  It loses redundancy momentarily at 0000, during the immediate restoration of XYA Radar.  It again loses redundancy at 0300 when QHH LRR fails.  However, with diagnostics completed immediately after the problem is detected, the time to restore is reduced to the technician’s travel and repair time.
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Scenario 12 — SCHEDULED SHUTDOWN OF LRR SERVING THREE ECON FACILITIES. 
QHH Long Range Radar (LRR) serves three ECON facilities, ECON-1, ECON-2, and ECON-3.  This LRR requires that a shutdown be scheduled to replace the rotary joint in the antenna system.  The rotary joint is currently in tolerance, but it causing noise problems.  

IN TODAY’S ENVIRONMENT:  The MCC Technician at ECON-1 reviews the latest published schedules issued by Facilities 2 and 3.  The technician finds the earliest available period for QHH LRR shutdown that will allow the maximum coverage redundancy by the QHG and QED LRRs, which are the sites adjacent to QHH. 

· The ECON-1 MCC technician first calls the MCC technician at ECON-2, and learns that the desired period is unavailable because the LRR on the other side of QHG is down for special maintenance at that time.  The ECON-2 MCC does not want the LRRs on both sides of QHG LRR down at the same time, since there would be no redundancy for QHG.  Therefore the MCC technicians negotiate a later time for shutdown of QHH LRR. 

· The ECON-1 MCC technician then calls the MCC technician at ECON-3, and learns that the time just negotiated is not available because of similar problem with QED LRR. 

· With all the technicians on conference call, a time is negotiated for shutdown of QHH LRR.  

· The MCC informs the Work Center (WC) of the negotiated shutdown time.

IN 2005: The SOC Technician at ECON-1 calls up a screen that shows all the scheduled shutdowns for all LRRs within the area of interest.

· The technician inserts a desired shutdown time for QHH LRR with a priority code.    

· This system shows the priority of all shutdowns and allows a higher priority to override. 

· If the desired time is rejected the earliest available times are displayed as options from which the technician can select. 

· Once selected, the scheduled shutdown is shown on all surrounding SOCs and WCs.

· The concerned WC can immediately inform the work force of the agreed shutdown time.
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�  Manual control activities in the domestic control environment are an example of ‘atypical’ tasks in 2005.


�  The communications transfer for non-datalink-equipped flights is unchanged from current practices, and is therefore not addressed.


� The entire set of NAS information is available at all positions, based on security and access requirements.  However, the system provides the easiest access to information that is required for specific task performance.


�  Throughout this document, the noun ‘display’ refers to an information output, not to any physical display device.  No term used in this concept is intended to characterize a monitor, console, readout device, or any other hardware solution.  


�  The user’s pre-ISM advisory informs the controller and system of the time at which the flight will be ready for pushback from the gate or initial taxi from the parking area (reference Task 2.1.3).


�  Due to time criticality, most tactical clearances are issued via voice.


�  Accurate departure-time predictions are provided well before the event at virtually all airports.


� The tactical usage of datalink as required by this task assumes an very rapid uplink/downlink capability.


�  Accurate departure-time predictions are provided well before the event at virtually all airports.


�  The responsibilities of the two controllers for handoff assessment and acceptance varies at different facilities.


� The tactical usage of datalink as required by this task assumes a very rapid uplink/downlink capability.


�  Procedures and separation criteria will be defined in the future based on relevant technical and operational constraints.


�  Traffic managers may override most system-defined capacities to achieve various operational objectives.


�  The system also predicts the task load each traffic population will generate.  A demand/capacity imbalance exists if predicted task load exceeds the capacity for that traffic population’s volume and complexity.


�  SUA/weather conflicts are usually amenable to a purely trajectory-based solution.  Some major demand/capacity imbalances can be alleviated by revising some flights’ trajectories, but they generally are not amenable to a purely trajectory-based solution for all flights.


�  An Operational Concept for the Space & Air Traffic Management System describes the technologies for integrating airway (aviation) and spaceway (aerospace) traffic.  That document supplements the ATS Operational Concept for the NAS in 2005.  


 34720} 30400}�  A fully defined trajectory consists of the departure point and time, route of flight, ETAs along the route, destination, and altitude profile


�  These models are not available for all aircraft types.


�  As discussed in Task 2.1.2, flight performance optimization refers to trajectory modeling based on a user-selected criterion (fastest time, least fuel, lowest altitude, or best weather)


�  Continuous services, such a surveillance watch, are available only through ATC service providers.





PAGE  

