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ATS Service Definitions

1. Flight Planning Service

The flight planning service provides both flight plan support and flight plan data processing to support the safe and efficient use of the nation’s airspace through the development and use of coordinated flight plans.  This includes preparing and conducting pre-flight and in-flight briefings, filing flight plans and amendments, managing flight plan acceptance and evaluation, preparing flight planning broadcast messages, and maintaining flight-planning data archives.  This service offers preparation to conduct a flight within the NAS and allows changes to flight profiles while operating within the NAS. 

1.a.  Flight Plan Support
Flight plan support provides NAS users essential weather and aeronautical information.  Flight planning requires information such as expected route, altitude, time of flight, available navigation systems, available routes, special use airspace (SUA) restrictions, daily demand conditions and anticipated flight conditions including weather and sky conditions (e.g. volcanic ash, smoke, birds).  There is an exchange of a variety of data to support flight planning including NAS operational and maintenance status, weather, FAA facility status, with numerous NAS users to include, fixed base operators, pilots and flight planners, airline operations centers, Department of Defense (DOD) operations offices, and inter alia.  Planning and pre-flight briefings contain current and forecast weather including winds and temperatures, surface conditions, and any significant meteorological condition.  Aeronautical information includes notices to airmen containing information concerning the establishment, condition, or change in any NAS component (facility, service, or procedure of, or hazard in the NAS) the timely knowledge of which is essential to flight.  

1.a.1.  SLRs
SLR.  “The National Airspace System (NAS) shall disseminate to users the aviation weather and aeronautical information for departure, destination and alternate airports, and along the proposed route of flight.”

SLR.  “The NAS shall exchange flight plan information with outside agencies and foreign ATS units.”

SLR  “The NAS shall collect, generate, verify and publish aeronautical information of a lasting nature in the Aeronautical Information Publication (AIP) and supporting charts and maps.”

SLR.  “The NAS shall issue Notice to Airmen (NOTAM) when temporary changes to the published information occur until the changes can be published or when a temporary condition exists of which the user should be aware.”  

SLR.  “The NAS shall originate Aviation Notices and Aeronautical Information Circulars (AIC) when it is necessary to promulgate aeronautical information which does not qualify for inclusion in the AIP or the origination of a NOTAM.” 

1.a.2.  Capability Description - Flight Plan Support
Aeronautical information (e.g., information regarding special use airspace, preferred or fuel-efficient routes, traffic management, and the condition of selected NAS components) is necessary to support flight planning.  Such information is required to be easily and conveniently available to users throughout the total geographic area of NAS responsibility.  Because of the large volume of aeronautical information, the NAS tailors the information presented to only what is important to a specified route and time of flight or to specified locations or areas.  Such information is available to users and service providers during all phases of flight.

Weather conditions can significantly affect aircraft operations, performance and safety.  Planning of flights requires the availability of timely and accurate weather information such as: upper air winds, upper air temperatures, and hazardous weather data.  The NAS provides the capability to select and access weather information that could affect flight planning.  Weather information is available to all users and service providers.

Pre-flight information includes the dissemination to users of aviation weather and aeronautical information for departure, destination, and alternate airports and along proposed routes of flight, both domestic and international.  Users can obtain up-to-date information on weather, SUA constraints, and NAS infrastructure status along proposed routes of flight to aid in flight planning.  Briefings can be obtained by visiting or calling service providers, or by personal computer connected to service providers.  Pilots in flight can obtain up-to-date information on weather, SUA constraints, and NAS infrastructure status along filed routes of flight.   

1.b.  Flight Plan Processing
Flight plan processing provides acceptance and processing of flight plan data from all users (e.g., general aviation, commercial, military, customs, law enforcement, etc.); validates the flight plans; notifies users of any problems; and processes amendments, cancellations and flight plan closures.  NAS flight plan processing provides evaluation and feedback for both domestic and international flight plans.  Flight plan amendments both pre-flight and in-flight are also processed including cancellations, and closures.  The NAS disseminates flight plan information as necessary.

1.b.1.  SLR
SLR.  “The NAS shall accept and process flight plans proposals, activation’s, amendments, cancellations, and closures from users.”

1.b.2.  Capability Description  - Flight Plan Processing
Developing and processing flight plans includes accepting and processing flight plans from all users; validating the flight plans; notifying users of any problems; and processing amendments, cancellations and closures.  General aviation pilots, Airline Operation Centers, Department of Defense organizations, international ATM providers and other users develop and submit flight plan information.  Users can submit proposed flight plans, both domestic and international, and receive feedback based on error checking, potential conflicts with hazardous weather, SUA constraints, and NAS infrastructure status.  Users can submit proposed amendments to previously filed domestic and international flight plans, both planned and active, and receive feedback based on error checking, potential conflicts with hazardous weather, SUA constraints, and NAS infrastructure status.  Users submit flight plans and amendments to FAA facilities such as Automated Flight Service Stations, Flight Service Stations, and Air Route Traffic Control Centers.

Implementation of flight plans occurs at or near the start of a planned flight.  It includes issuing clearances for the flight, distributing flight plans to appropriate ATC facilities along routes, as well as processing in-flight amendments. Once a flight is airborne, the associated flight plan becomes active and remains active in the NAS until the flight plan is closed.  Information associated with the flight remains available to all authorized users, controllers/specialists, emergency and supervisory personnel before, during, and after the flight as necessary.

2.  Air Traffic Control Separation Assurance Service

The separation assurance service ensures that aircraft maintain a safe distance from other aircraft, terrain, obstacles, and certain airspace not designated for routine air travel.  Separation assurance involves the application of separation standards to ensure safety.  Standards are defined for aircraft operating in different environments. 

2.a.  Aircraft to Aircraft Separation. 

Aircraft to aircraft separation prevents collision between airborne aircraft.  A variety of methodologies are employed to apply the defined separation standards.  These methodologies include the use of visual and automated means.

2.a.1.  SLRs
SLR.  “The NAS shall provide air traffic control clearances and instructions to users.”

SLR.  “The NAS shall provide users aircraft, in-flight, a volume of conflict free airspace with other aircraft by ensuring that aircraft are separated vertically, horizontally, or longitudinally.”  

2.a.2.  Capability Description - Aircraft to Aircraft Separation
Aircraft to aircraft separation prevents collisions between airborne aircraft.  Air traffic controllers apply separation standards defined for the different aircraft operating environments to guide pilots flying under instrument or visual flight rules.  Pilots flying under visual flight rules (VFR) ensure separation under a "see and avoid" policy.  Pilots requesting the full service of the ATC system participate under instrument flight rules (IFR).  Controllers provide different services based on IFR or VFR status.

Controllers separate aircraft under their control using vertical, lateral, longitudinal or visual separation methods.  Airborne aircraft are separated from other aircraft in the airspace surrounding an airport, cruising in terminal, en route, and oceanic airspace, and from space vehicles.  When potential conflicts exist, an air traffic controller evaluates the situation, develops conflict resolution alternatives, and alerts or issues separation instructions to the aircraft.  Independent collision avoidance warnings may also be provided to pilots if the aircraft in conflict are properly equipped.

Air traffic controllers use either procedural or surveillance techniques to separate aircraft in the NAS.  Surveillance techniques allow for more efficient use of airspace than procedural techniques.  Controllers can also use the surveillance information to provide aircraft identification and location, navigation assistance, instrument approaches, traffic advisories, and unsafe condition alerts.

For aircraft to aircraft separation using surveillance techniques, controllers analyze the aircraft intent (from flight plans) and the actual and predicted trajectories (surveillance track data) to determine and resolve conflicts.  For procedural separation, the pilot's flight plan and reported position, altitude, and estimated time to the next reporting point are used to control aircraft.  A combination of time, distance, altitude, routes and visual methods separate aircraft as appropriate for departure/arrival and en route flight conditions.

Aircraft may also be separated by visual means in terminal and en route airspace when the proper conditions are met.  For visual separation to be an option, the tower controller or the pilot must see the aircraft involved.  Then the controller can issue instructions to ensure the aircraft avoid each other, or the pilot maintains visual separation from the other aircraft by maneuvering his aircraft as needed.

2.b.  Aircraft to Terrain/Obstacles Separation. 

NAS employs defined separation standards to prevent collision between aircraft, terrain, and obstacles. Methods used include published safety zones and processing of position and intent information.  

2.b.1.  SLRs
SLR.  ”The NAS shall provide air traffic control clearances and instructions to users.”
SLR.  “The NAS shall provide minimum safe altitude and flight level information to aircraft in flight”.
2.b.2.  Capability Description - Aircraft to Terrain/Obstacles Separation
Pilots and air traffic controllers maintain safe separation of aircraft from terrain and obstacles.  Aircraft positions are derived from navigational systems, surveillance information, visual orientation, and position reports to ensure that an aircraft’s trajectory remains a minimum safe distance from terrain and obstacles.

Aircraft intent and/or actual trajectory as well as known terrain/obstacle locations is used to separate aircraft from terrain/obstacles.  Aircraft can be tracked using surveillance to ensure that the aircraft’s trajectory maintains minimum lateral or vertical separation from the terrain/obstacle.  Procedural techniques rely on aircraft route and/or altitude assignment and pilot reports to ensure the aircraft remain clear of all obstructions in accordance with appropriate separation standards. 

2.c.  Aircraft to Airspace Separation.

Aircraft are separated from special use airspace (SUA) such as prohibited, restricted, and warning areas.  The SUA is designed to ensure safety for unique aircraft operations or to prohibit flight within a specified area.  Separation standards ensure aircraft remain an appropriate minimum distance from the airspace.  The standards are applied via methods including regulatory publications and specific control instructions.

2.c.1.  SLRs
SLR.  “The NAS shall provide users aircraft, in-flight, a volume of conflict free airspace by ensuring that aircraft are separated with designated airspace.”  

SLR.  ”The NAS shall provide air traffic control clearances and instructions to users.”

2.c.2.  Capability Description - Aircraft to Airspace Separation 

Aircraft are either restricted or prohibited from SUAs depending on the type and status of the airspace.  When necessary, controllers separate participating aircraft from the airspace (such as prohibited or active restricted SUAs). Pilots using visual flight rules must be familiar with SUA locations, status, and types.  Their flight paths are planned to either maintain separation from the airspace or to enter the airspace if permitted.

For aircraft to airspace separation, controllers need to know an aircraft’s intent and actual position as well as the location and status of the airspace.  Surveillance track and flight plan information provide the actual and intent information needed by the controller to ensure that the aircraft flight trajectory remains an appropriate minimum distance from the airspace boundary.  The controller either assigns altitudes to keep aircraft out of airspace or vectors/routes aircraft around the airspace.  Procedural separation assigns routes, and/or altitudes and monitors pilot reports to ensure aircraft remains an appropriate minimum distance from the boundary of the airspace. 

2.d.  Surface Separation

Surface separation accounts for activities such as vehicle movements on the airport movement area, taxiing aircraft, water vehicles, protection from designated critical zones, etc.  Standards are employed to ensure safe operation on the surface.  

2.d.1.  SLRs
SLR.  “The NAS shall provide control of aircraft and ground vehicles on the maneuvering area of the airport.”
SLR.  ”The NAS shall provide air traffic control clearances and instructions to users.”

2.d.2.  Capability Description - Surface Separation

Tower controllers manage and control the surface of the airport including the taxiways and runways.  Pilots are responsible for separation of their aircraft from other aircraft, vehicles, obstructions, and designated critical zones while in transit to the airport movement area.  On the airport movement area, air traffic controllers in the tower provide separation from other aircraft, vehicles and obstructions.  Separation assurance also includes sequencing departing and arriving aircraft on the movement area.
3.  Air Traffic Control Advisory Service
Air traffic control and other facilities provide advice and information to assist pilots in the safe conduct of flight and aircraft movement.  These advisories include providing weather information, traffic, and NAS status information. These advisories and information may be directed to a specific location, broadcast to any user in an area, or provided to a specific user.

3.a.  Weather Advisories
Weather advisories and information are available either automatically or on request through communication with ATC and other facilities.  For example, pilots receive weather advisories from automated weather observing or other systems, ATC facilities, and aircraft operations centers (AOCs).  Advisories provide hazardous weather and/or flight conditions at airports or along the route of flight.  
3.a.1.  SLRs
SLR.  “The NAS shall acquire weather information for aviation use and other purposes.”

SLR.  “The NAS shall provide aviation weather forecast products to users.”

SLR.  “The NAS shall provide bulk weather products distribution to external users.”

3.a.2.  Capability Descriptions - Weather Advisories
FSSs, AFSSs, ARTCCs, and other ATC facilities/systems provide weather advisories and information to in-flight aircraft either directly when requested or via broadcast.  Weather advisories are issued to identify hazardous weather conditions along the route of flight or the destination airport.  Hazardous weather conditions such as thunderstorms pose a significant threat to aircraft especially during takeoff and landing.  Controllers either broadcast or advise pilots of hazardous weather advisories that may impact operations within or near their area of responsibility.  Information available to pilots while in-flight includes weather updates and route briefings.

Sources of weather data include the NWS, FAA weather systems, vendor weather data, and pilot reports.  This weather data is translated into standard weather products such as current, trend, forecast and hazardous weather products for use by FAA and external agencies.  Surface aviation weather and conditions aloft are provided as part of current weather information.  Forecast and advisory weather information consists of terminal, area, and winds aloft forecasts and trends.  Hazardous weather information includes moderate to severe icing and precipitation, wind shear, thunderstorms, sustained high winds near surface, areas of visibility, hail, lightning, and tornadoes.  To simplify its use, weather products are developed in location, route, and geographic categories.  Weather updates, briefings, or advisories are available to in-flight aircraft from ATC facilities and provided to other facilities such as AOCs.

3.b.  Traffic Advisories

Traffic advisories are provided to alert aircraft to potential conflicts with others on the surface or in-flight.  For example, traffic advisories are provided to aircraft or other flight objects that are in the proximity of hot air/gas balloons, missile launches or other potential hazards.  Traffic advisories for aircraft on the surface include the number, type, position and intent of the ground traffic.  

3.b.1.  SLRs
SLR.  “The NAS shall provide users with air traffic advisory information.”

SLR.  “The NAS shall provide users with ground traffic advisory information”.


3.b.2.  Capability Description - Traffic Advisories
Traffic advisories alert aircraft that potential conflicts exist with other surface or in-flight traffic that may diminish to less than the applicable separation minima.  Controllers at ATC facilities provide traffic advisories whenever possible depending on their higher priority duties and constraints such as controller workload and surveillance limitations.  Traffic advisories are issued to alert in-flight aircraft that other known or observed air traffic is in the area or along the intended route of flight and is close enough to warrant attention.  Traffic advisories may be based on visual observation, observation of identified and non-identified aircraft targets on ATC surveillance displays, or visual reports from pilots or other facilities.  Traffic advisories for in-flight aircraft include the azimuth, distance, direction, altitude, and type of aircraft if known.  When requested by the pilot, the responsible controller issues vectors to assist in avoiding the other aircraft.  Traffic advisories for the surface include the number type, position, and intent of the ground traffic.  Pilots always have the responsibility to see and avoid other aircraft and vehicles whether or not traffic advisories are provided.  Note that safety alerts are provided by the separation assurance service.

3.c.  NAS Status Advisories

Information about NAS status that has changed or was not readily available during flight planning is provided to in-flight aircraft.  This includes updates concerning the operational status of airspace, airports, navigational aids (NAVAIDs), in-flight or ground hazards, traffic management directives, and other information that is essential to the safety and efficiency of aircraft.  

3.c.1.  SLR
SLR.  “The NAS shall provide aeronautical information to aircraft in-flight.”

3.c.2.  Capability Description - NAS Status Advisories
NAS status information is collected, integrated and disseminated to the various FAA and other facilities.  This information is typically tailored to specific routes and time of flight or to specified locations and areas.  During flight, pilots obtain updates about NAS status that is essential to the safety and efficiency of their aircraft.  Updates to NAS status that changed or was not readily available during flight planning are either broadcast or provided directly to in-flight aircraft by specialists at FSS/AFSS, controllers at ATC facilities, AOCs and other facilities.  The NAS status includes changes to the operational status of airspace, airports, navaids, in-flight or ground hazards, traffic management directives and other information.

4.  Traffic Management-Synchronization Service

Traffic synchronization supports expeditious flight for the large number of aircraft using the NAS during any given period of time.  NAS processes operate to maximize efficiency and capacity in response to weather, NAS infrastructure, runway availability or other conditions.  Traffic synchronization is the tactical portion of traffic management providing sequencing, spacing, and routing of aircraft.  Traffic synchronization activities are accomplished while maintaining separation assurance and implementing strategic flow management directives.  The traffic synchronization service provides tactical instructions to optimize operations while airborne and on the surface. 

4.a.  Airborne

Airborne synchronization involves sequencing of aircraft to maximize efficiency and capacity of the NAS through all phases of flight (arrival, departure, and cruise).  Maximum efficiency, predictability and capacity are obtained through the application of processes, which reduce variability in application of the defined separation standards.  These activities include prioritization including the input of user preferences.  

4.a.1.  SLR
SLR.  “The NAS shall provide planning, scheduling, and sequencing of air traffic to reconcile demand with capacity.”

4.a.2.  Capability Description - Airborne
The airborne spacing and sequencing of air traffic safely maximizes the efficiency and capacity of the NAS throughout the cruise, arrival, and departure phases of flight.  Traffic synchronization is provided to aircraft during cruise by monitoring the situation, making control decisions, and modifying flight trajectories to meet operational objectives and accommodate user preferences.  Air traffic controllers optimize the arrival and departure portion of flight by sequencing and spacing aircraft on final approach and coordinating arrival and departing aircraft traffic with adjacent air traffic control facilities.  Controllers apply separation standards to achieve efficient use of airports and the navigable airspace between them.  This is achieved through a combination of manual controller optimization procedures and application of automated technologies.  Controllers using computers and traffic displays apply decision aid outputs to integrate user preferences and collaborative decisionmaking with separation requirements.  The ability of controllers and pilots to optimize preferences is directly related to the availability of accurate information.   

4.b.  Surface

The surface is managed by formulating taxi sequences and communicating instructions to pilots and vehicle operators for the safe and efficient flow of traffic on the airport surface.  Surface synchronization involves processes intended to maximize surface efficiency, predictability and capacity.  It includes activities such as runway assignment, taxi sequence and movement instructions.

4.b.1.  SLRs
SLR.  “The NAS shall provide planning, scheduling, and sequencing of air traffic to reconcile demand with capacity.”

SLR.  ”The NAS shall provide air traffic control clearances and instructions to users.”
4.b.2.  Capability Description - Surface
Controllers, airline ramp tower personnel and pilots, use procedural, visual and automated means to provide surface synchronization.  Controllers issue taxi clearances and instructions to provide optimum and predictable flows of traffic through communication with pilots and vehicle operators on the airport surface.  When air traffic control services are not available, airline personnel and pilots provide or execute movements, which optimize their movement around the airport surface.   

5.  Traffic Management-Strategic Flow Service

The strategic flow service provides for orderly flow of air traffic from a system perspective.  NAS demand and capacity is analyzed and balanced to minimize delays, avoid congestion, and maximize overall NAS throughput, flexibility, and predictability.  Actual and predicted demand is compared to the current and predicted capacity of the NAS airspace, airports and infrastructure to plan the overall NAS strategy.  When necessary, traffic flow management (TFM) plans are developed collaboratively to optimize the flow of traffic while accommodating user requests and schedules, airspace, infrastructure, weather constraints, and other variables.  The strategic flow services are comprised of long-term planning (more than one day in advance) and flight-day traffic management (current 24-hour period) and performance assessment.  

5.a.  Long-term Planning

Long term planning works to maximize efficiency by developing predictions of capacity and demand more than one day in advance.  Inputs include capacity and demand models based on airport use data, airspace for special use schedules, airline flight schedules, infrastructure status, and historical flight traffic demand information.  It also includes activities designed for continual improvement in the predictive capabilities such as model validation, assessment of specific planned and executed strategies trend analysis and recommended changes.

5.a.1.  SLRs
SLR.  “The NAS shall provide planning, scheduling, and sequencing of traffic to reconcile demand with capacity.”
SLR.  “The NAS shall collect data for aviation movement and traffic forecast.”
5.a.2.  Capability Description - Long-term Planning
The long-term planning capability predicts capacity and demand more than one day in advance and validates capacity and demand models.  Airline operation centers, DOD organizations, international ATM providers, airports, and other users as well as FAA service providers provide inputs to this capability.  These inputs include airport use data, SUA schedules, airline schedules, infrastructure status, and historical flight traffic demand information.

Long-term planning uses airline schedules, DOD and other aviation schedules, and historical traffic demand data to predict future demand.  SUA schedules, airport use data, infrastructure status and other available data is used to predict the capacity for the period under analysis.  Traffic management specialists at the Air Traffic Control System Command Center (ATCSCC) and local traffic management coordinators use the predicted NAS demand and capacity to evaluate alternate traffic management directions to resolve or minimize predicted NAS traffic flow problems.  Long-term flow planning and conflict-free scheduling for the mass movement of aircraft, including military missions, is also supported. 

5.b.  Flight Day Management

Flight day traffic management optimizes NAS traffic flow for the current 24-hour period. Demand profiles are compared with projections of NAS capacity for the current day and identify periods and locations where predicted demand exceeds predicted capacity.  Specific responses to maximize efficiency are developed and implemented through collaboration across the NAS.

5.b.1.  SLRs
SLR.  “The NAS shall provide planning, scheduling, and sequencing of air traffic to reconcile demand with capacity.”

5.b.2.  Capability Description - Flight Day Management
The flight day management capability optimizes NAS traffic flow for the current 24-hour period.  Flight day management inputs include flight plans, aircraft situational data, contingencies, airport use data, SUA and altitude reservation status, airline schedules, infrastructure status, current and forecast weather, and historical information on traffic demand and TFM situations.  Airline Operation Centers, DOD Organizations, international service providers, airports, and other users as well as FAA facilities such as ARTCCs provide the necessary inputs.  Integrated NAS-wide weather products are developed collaboratively and distributed to other facilities such as ARTCCs, TRACONs, Automated Flight Service Stations (AFSS), Department of Defense, and users.  Flow planning and conflict-free scheduling for the mass movement of aircraft, including military missions, is also supported.

Traffic management specialists at the ATCSCC and traffic management units (TMU) at the ARTCCs, high activity TRACON facilities and high activity air traffic control towers (ATCTs) perform the strategic flow service in collaboration with NAS users.  Traffic management specialists at the ATCSCC develop system-wide perspectives of NAS traffic flows and assess the implications of NAS-wide and local TFM situations.  TFM strategies are developed when needed and implemented by ATC facilities throughout the NAS to improve overall traffic flow efficiency.  The traffic management specialists also support planning and coordination between domestic and international ATC service providers. 

TMU’s at ARTCCs, TRACONs and ATCTs manage traffic situations affecting only their airspace.  However, the ATCSCC takes the lead in planning and implementing TFM directives for local traffic situations with major or long lasting impacts to the NAS.  TMU personnel analyze local capacity and demand information and the integrated NAS traffic flow, weather and other information from the ATCSCC.  NAS-wide TFM plans are developed collaboratively and local TFM strategies developed to implement.  The ATCSCC and ATC facilities resolve local situations as needed. 

ATCSCC specialists and local traffic management coordinators develop capacity and demand projections for the overall NAS and specific sectors, airway routes, and airports.  Capacity projections are developed using current weather and forecast weather, infrastructure status, SUA and altitude reservation status, contingencies, airport operational status, runway configuration, and aircraft performance characteristics.  The demand predictions are based on aircraft situational data and historical traffic demand data.  Estimates of future location, altitude, speed, and track are predicted for all known flights aircraft in controlled airspace and made available.  Short-term demand predictions (i.e., up to two hours) of aircraft situational data use current surveillance information, such as actual aircraft position, speed, and track in conjunction with associated flight plan information.

When the predicted demand exceeds the capacity for the flight day, alerts are generated.  ATCSCC specialists and local traffic management coordinators in conjunction with users develop and evaluate alternate routing to resolve or minimize saturation conditions.  Potential TFM options include ground delay and hold programs, route changes, speed restrictions, mile-in-trail restrictions and metering of aircraft traffic to achieve a balance between the traffic demand and capacity of the NAS airspace and airport resources.  These TFM directions are developed and implemented through collaboration between the ATCSCC and TMU’s at ARTCCs and other facilities, users. Flight day TFM outputs include responding to altitude reservation, airport, and SUA requests from users and implementing TFM direction as needed to optimize NAS-wide traffic flow.

5.c.  Performance Assessment
Performance assessment provides institutional memory by archiving information to support post-flight analyses of NAS traffic flow.  The effectiveness of NAS performance is analyzed to propose future improvements.  Air traffic trends and activities are analyzed, problems identified and alternatives for improvement developed and evaluated.  Long-term improvements to NAS performance include recommended changes to schedules, airspace design, ATC procedures, and the NAS infrastructure.
5.c.1 SLR

5.c.2 Capability Description - Performance Assessment

The traffic flow management performance capability area archives information to support post-flight analyses of NAS traffic flow.  This archive information includes historical records and descriptions of past NAS demands, problem descriptions, TFM situations and direction, events, and TFM performance.  Users and ATC service providers rely on the archive information for post-flight day analysis and long range planning.  The effectiveness of TFM decisions on the NAS performance is analyzed to propose future improvements.  Air traffic trends and post-flight day TFM activities are analyzed, recurring TFM problems identified and alternatives for TFM improvement developed and evaluated. 

6.  Emergency and Alerting Service

The emergency and alerting service monitors the NAS for distress or urgent situations, evaluates the nature of the distress, and provides an appropriate response to the emergency. Applicable situations include those that occur on the ground or in-flight.  Emergency services include emergency assistance and alerting support.

6.a.  Emergency Assistance

Emergency assistance provides direct support in the protection of individuals and property both in the air and on the ground.  Examples of the wide variety of circumstances under which direct support is provided include location and navigation assistance for orientation, guidance to emergency airports, and generation of alternative courses of action.

6.a.1.  SLR
SLR.  “The NAS shall provide assistance to aircraft in difficulty”.

6.a.2.  Capability Description - Provide Emergency Assistance
Emergency assistance services are provided for aircraft in distress situations.  ATC services range from assisting an aircraft low on fuel to the nearest airport, aircraft involved in a hijacking, to alerting rescue coordination agencies that an aircraft is overdue or missing.  NAS ATC facilities provide urgent/distress declarations, aircraft, weather and traffic flow information, and flight plan information to support emergency situations.  When emergency situations occur, the responsible ATC facility notifies rescue centers and aircraft operators, in addition to the appropriate foreign, military, federal, state, local and other agencies to help assist in handling the emergency or locating the aircraft.

The ATC facility in communication with the aircraft handles the emergency situation and coordinates the activities of the assisting facilities.  The controller may transfer this responsibility to another ATC facility if it can handle the emergency better.  Emergency assistance provided by ATC controllers and other specialists include:

1. Providing alternative courses of actions such as distance, time to nearest airport, heading and recommended descent profile.

2. Providing current flight information on the aircraft requesting assistance and other relevant information to the appropriate federal, state, local and other agencies. 

3. Alerting of crash, fire, and rescue services

4. Attempting to reestablish aircraft communication using all appropriate means in the event two-way communication is lost with an aircraft under ATC control

5. Responding to aircraft requests and notifying appropriate agencies when an aircraft is subject to unlawful interference (hijacking)

6. Providing navigation assistance to orient aircraft, avoid or reroute for bad weather conditions, or guiding aircraft to emergency landings at appropriate airports.

7. Directing aircraft dumping fuel to suitable dumping areas and notifying appropriate agencies

8. Coordinating communications with foreign ATS units as needed

The ARTCCs serve as the central points in the NAS to collect and maintain detailed information for emergency situations.  For aircraft operated by a foreign air carrier, the ARTCC responsible for the departure or destination point, when either point is within the United States, relays information to the operator of the aircraft.  The ARTCC facilities responsible for the Flight Information Regions (FIR) delegated to the FAA by ICAO provide emergency services to aircraft in oceanic or other airspace outside the NAS.

A terminal ATC facility alerts an ARTCC when an aircraft is considered to be in emergency status that may require Search and Rescue procedures, or an IFR aircraft is overdue.  The ARTCC alerts and forwards pertinent information to the RCC whenever an aircraft in its airspace is in an emergency situation or overdue, or when alerted that an emergency situation exists at a terminal ATC facility. The responsible ARTCC or FSS facility coordinates with the RCC, and conducts a communications search to attempt to determine the location of the aircraft.  The communication search checks the ATC facilities, airports and other facilities along the route usually from the last reported position to the destination to determine when the aircraft last contacted a facility.  The communication search must be initiated before the RCC can began SAR procedures.  The assistance of other aircraft known to be operating near the aircraft in distress is also solicited and the results forwarded to the RCC.

The FSSs are the central points for collecting and disseminating information on overdue or missing aircraft that are not on an IFR flight plan.  Terminal ATC facilities, ARTCCs and FSSs are also responsible for receiving and relaying pertinent ELT signal information to the appropriate authorities.  When an ELT signal is heard or reported, the responsible ATC facility requests the applicable Direction Finding (DF) Facilities to determine fixes, bearings, and obtain any other pertinent information.  Either the ARTCC or FSS collects the ELT information, coordinates with the RCC, and forwards fixes, bearings and other relevant information to the RCC.  This information also includes the original and amended flight plan, last recorded or known position, last recorded heading, and the weather conditions for the last known position and projected flight path.

There are any number of circumstances that will result in the emergency service capability being invoked including:

1. The pilot, ATC personnel, or officials responsible for the operation of an aircraft declare an emergency situation exists for an aircraft.

2. Unexpected loss of radar contact and radio communication with any IFR or VFR aircraft.

3. Reports indicate the aircraft either made a forced landing or its operating efficiency is so impaired that a forced landing will be necessary.

4. Reports indicate that the crew has abandoned the aircraft or are about to do so.

5. Intercept or escort aircraft services are needed

6. Need for ground rescue appears likely

7. An Emergency Locator Transmitter (ELT) signal is heard or reported.

6.b.  Alerting Support

Alerting support provides indirect assistance for those events/circumstances in which the response is external to the system.  For example, when information is received that an aircraft is overdue or missing, ELT signals are received, or search and rescue services may be required, alerting support provides the relevant information and coordinates with the appropriate international, military, federal, state, and local agencies.  The appropriate organization(s) then provide direct response(s).

6.b.1.  SLR
SLR.  “The NAS shall provide alerting services for overdue aircraft.”

6.b.2.  Capability Description - Alerting Support
ARTCCs and Flight Service Stations (FSSs) alert Search and Rescue (SAR) agencies when information is received from any source that an aircraft is in difficulty, overdue, or missing.  SAR is provided through the combined efforts of the federal agencies and the responsible agencies within each state. Operational resources are provided by the U.S. Coast Guard, military components, the Civil Air Patrol, state, county, and local law enforcement and other public safety agencies, and private volunteer organizations. 

The SAR activities include searching for missing aircraft and providing survival aid, rescue, and emergency medical help for occupants after an accident site is located. 

 The U.S. Coast Guard is responsible for the coordination of SAR activities for the Maritime Regions, and the USAF is responsible for the Inland Region.  Rescue Coordination Centers (RCC) established by the Coast Guard and the USAF directs the SAR activities within their regions. 

When an aircraft is overdue or missing, a communications search is initiated to determine when the aircraft last contacted an ATC facility.  The essential information is gathered for the aircraft (flight plan data, last known position, last recorded heading, search area conditions etc.) and distributed to the RCC prior to initiating the SAR effort.  If ATC facilities hear or receive a report of an ELT signal, they attempt to determine the location of the signal.  Direction finding facilities obtain fix bearings, and any other pertinent information from the ELT signal.  This information is also forwarded to the RCC to support the SAR activities.  A combination of Coast Guard, military, Civil Air Patrol, state, county and local law enforcement and other public agencies, and private volunteer organizations perform the actual SAR activities.

7.  Navigation Service

The service provides navigational guidance to enable NAS users with suitable avionics to operate their aircraft safely and efficiently under different weather conditions.  The service includes both ground and space-based networks of navigational aids for the NAS.  These navigational aids broadcast electronic signals or provide guidance in accordance with international standards.  The navigation service provides guidance during airborne operations (such as cruise, approach and landing), and during surface operations to appropriately equipped aircraft.

7.a.  Airborne Guidance

NAS provides mechanisms and aids for point-in-space navigation through a variety of operating environments.  These environments include structured routes, random routings and transitions.  Guidance is provided for position determination in both vertical and lateral planes in all phases of flight.  Additionally, visual aids provide guidance to aircraft transitioning to and from the surface.

7.a.1.  SLRs
SLR.  “The NAS shall provide en route and terminal navigational guidance.”

SLR.  “The NAS shall provide precision, non-precision and visual approach and landing services.”

7.a.2.  Capability Description - Airborne Guidance
The FAA, Department of Defense (DOD) and other non-federal agencies operate and maintain a ground and space-based network of navigational aids (navaids) for the NAS.  These navaids provide guidance to aircraft during cruise, approach and landing, or departure operations.

Aircraft cruising on established airways and routes and user-preferred routes are supported by navaids.  Airways and air routes typically use ground-based navaids provided at appropriate intervals along the routes.  Other navaids provide longer-range navigation guidance to support area navigation by properly equipped aircraft.  This allows pilots to fly user-preferred routes not constrained by established airways and routes to improve aircraft efficiency.  Navaids also provide limited support to aircraft operating in the oceanic airspace delegated to the NAS.

Navigational guidance provided to aircraft during the cruise portion of flight includes:  Guidance to enable users to define and use flight routes and determine their aircraft position; Ground-based navigation information so that aircraft can determine their position by bearing (theta) and range (rho) relative to a predetermined aeronautical fix; Space-based navigational information so that aircraft can determine their position in space by latitude, longitude, and altitude within the designated coverage of the space-based systems.

Other navaids provide guidance to pilots to assist in locating the airport and properly orienting their aircraft relative to the runway during approach, landing, and departures.  This navigational guidance allows appropriately equipped aircraft to safely execute non-precision and precision landing approaches at airports.

Visual navaids provide approach and landing guidance to aircraft in addition to electronic type navaids.  Visual references are particularly important during the transition from instrument to visual flying just prior to landing.  Runway and approach lighting provide guidance to assist the pilot in determining the aircraft position relative to the runway orientation.  Runway and approach lighting systems also help pilots identify the airport locations.

The different types of navaids for precision approaches are classified in terms of minimum visibility and decision height altitudes: Category I.  Runway markings, and approach lighting, runway lighting, and essential taxiway lighting.  Lateral, altitude (electronic glide path), and distance guidance is provided in accordance with the accuracy specified in the FAA standards; Category II.  This includes all of the approach and landing aids for Category I plus some additional requirements.  More stringent lateral and glide path guidance, an inner marker for distance, and additional approach lighting allow for properly rated pilots and aircraft to land in lower visibility and ceilings; Category III.  This includes the same type approach and landing aids for Category II, but are more accurate.  There is no decision height for Category III landing, the visibility is the only limiting factor.  Aircraft conducting Category III approaches must be equipped with devices that automatically lands the aircraft.

Non-precision approach and landing guidance provides lateral and distance information to support aircraft arrival.  Because there is no electronic glide path, the pilot is only allowed to descend to the minimum descent altitude, which is higher than a precision approach minimum.  Approach lighting and runway lighting are provided for precision and non-precision approaches.  Visual navaids are also available to provide vertical guidance to assist pilots when landing at night or in periods of reduced visibility.

7.b.  Surface Guidance

NAS provides mechanisms and aids for maneuvering on the airport surface safely and efficiently.  For example, references are provided to determine present position  both electronic and/or visual.  

7.b.1.  SLR
SLR.  “The NAS shall provide navigational guidance to aircraft on the maneuvering area.”
7.b.2.  Capability Description - Surface Guidance
Airport surface guidance is provided by electronic and visual means to aircraft maneuvering on the airport surface.  Surface guidance consists primarily of lighting and signage.  This includes taxiway lighting and markings, runway markings, and identification of any obstacles in the vicinity.  Pilots with the aid of detailed maps and/or controller assistance maneuver on the airport surface using these aids.

8.  Airspace Management Service

Airspace management service ensures the safe and efficient use of the national airspace resource.  This includes the design, allocation, and stewardship of the airspace.  Maximum safety and efficiency in the use of airspace results from coordinating airspace user needs and available capacity.  Effective airspace management requires the seamless integration of airspace design and the management of airspace for special use. 

8.a.  Airspace Design

Airspace design provides maximum utilization of the national resource while ensuring safety to the public at large.  This includes a cohesive plan for managing airspace changes, establishing and directing a financial plan to meet airspace priorities, establishing standards for modeling and analysis, and developing strategies to ensure environmental compatibility.  Airspace planning and analysis considers, among other elements, the existing design, current and projected traffic usage, radio frequency congestion, effects of airport construction, proposed and existing surface structures, and environmental factors such as noise abatement and others.  It provides the aviation community with the description, operational composition and status of airspace/airport components of the NAS.   

8.a.1.  SLR
SLR.  “The NAS shall design airspace to provide efficient utilization of that resource.”  

8.a.2.  Capability Description - Airspace Design
There are many stakeholders impacted by changes in the NAS airspace structure.  These stakeholders include airspace users (i.e. major air carriers, regional carriers, general aviation, and the military), air traffic service providers, and others such as local communities, special interest groups, and federal, state, and local agencies.  The process to design and make changes to the NAS airspace structure consists of several steps.  These steps are Characterize the Problem, Perform Initial Evaluation, Initiate Airspace Study, Conduct Airspace Study, Summarize and Present Results, Plan Implementation at Field Facility, and Evaluate Implementation. 

The first step is to determine the true nature and extent of the potential airspace structure problem. Service providers, users, airport authorities and communities can identify problems.  The request to address a problem usually arises from the perception that the airspace design (current or in the future) contributes to traffic limitations, in-flight or ground delays, heavy controller workload, safety concerns, excessive noise, or other environmental concerns.  The complete characterization of the problem is crucial as it sets the stage for the remainder of the process.

An initial evaluation is performed to identify and evaluate alternatives and make recommendations to resolve the problem.  Not all problems or issues identified with the NAS need to be resolved through a change in the airspace structure. 

The next step is to initiate the airspace study.  The regional airspace manager establishes an airspace design team that will be responsible for conducting the airspace study.  The airspace design team is made up of personnel from the affected ATC facilities, regional personnel, FAA headquarters personnel, and stakeholders.

Conducting the airspace study includes identifying alternatives, selecting and defining metrics, determining the type of analysis, selecting tools, developing and validating models, obtaining the data, and analyzing the data output.  

The study results are summarized and presented to the decisionmakers and the stakeholders.  The airspace analyses performed and the resulting conclusions and recommendations should be documented in a formal study report.  The formal study report specifies the recommended airspace actions, sector realignments, route adjustments, and procedural changes necessary to implement the recommendations.  

Detailed implementation planning is necessary to avoid interruptions of air traffic services, to minimize any disruption of air traffic, and to communicate what airspace changes will occur.  Involvement of the stakeholders, especially the airspace users, is imperative when developing plans and implementing airspace changes.
Finally, the implementation is evaluated to make sure the airspace change accomplishes the intended purpose. The primary methods to evaluate airspace changes are feedback from stakeholders, operational monitoring, and performance metrics.

8.b.  Airspace for Special Use
Airspace for special use provides support to the national defense mission, fosters the development of commercial space enterprises, protects sensitive areas, and ensures the protection of other natural resources.  Designation and management of special use airspace ensures optimal access, flexibility and predictability for airspace users.

8.b.1.  SLR
SLR.  “Upon user request, the NAS shall reserve airspace of defined dimensions for specified periods of time”.
8.b.2.  Capability Description - Airspace for Special Use
The Airspace for Special Use capability follows the same basic process described for the Airspace Design.  The difference is this capability focuses on the design and management of airspace necessary to ensure safety of unique aircraft operations or to prohibit flight within a specified area.  The objectives of airspace for special use include support to Department of Defense for national defense, support to commercial and military space operations, and protection of sensitive areas and natural resources.  As such the stakeholders for airspace for special use are generally a subset of the stakeholders described in Airspace Design.

9.  Infrastructure/Information Management Service

Infrastructure management ensures a safe and efficient NAS through management and operation of the infrastructure and optimal use of resources.  Infrastructure resources include systems such as radar, communication links, navigation aids and automation, while infrastructure management includes monitoring and maintenance of the NAS. 

9.a.  Monitoring and Maintenance

Monitoring and maintenance includes the activities necessary to monitor the NAS status, detect and isolate failures and outages, and perform corrective and preventive maintenance to ensure the operational readiness of the NAS.  Maintaining, operating, and managing the infrastructure requires a variety of planning, engineering, analysis, repair and maintenance functions.  It also includes monitoring status, real time assessments and systems implementations in the NAS. 
9.a.1.  SLR
SLR.  “The NAS shall ensure the integrity of its systems.”

9.a.2.  Capability Description - Monitoring & Maintenance
Monitoring and maintenance of NAS system performance is associated with systems operated and maintained directly by the FAA.  NAS systems are continuously monitored for acceptable performance, and anomalies are reported to an operations control center (OCC). Facility key performance parameters are remotely monitored by the OCC, and reported to the National Operational Control Center (NOCC).   Data about maintenance activities is input at facilities where maintenance occurs and is monitored real time.  Facility system control functions can be changed by the OCC to maintain facility/system optimization.  Improved CDM for maintenance activities allows for expanded collaboration with users for scheduling maintenance activities.  

9.b.  Spectrum Management
Spectrum management secures, protects, and manages the radio spectrum for the FAA and the U.S. aviation community.  It is the focal point for management policy and plans, engineering, frequency assignment, radio interference resolution, radiation hazard, obstruction evaluation, electronic counter measures, and other national/international spectrum activities.

9.b.1.  SLR
SLR.  “The NAS shall manage the frequency spectrum for aviation users”.

9.b.2.  Capability Description - Spectrum Management
Spectrum management provides for the development and implementation of a national policy for frequency and spectrum allocation and management assistance program.

The NAS provides frequency and spectrum management assistance to all new and existing programs to ensure that national and international standards are complied with and that no new items of equipment are introduced that would interfere with existing systems.

9.c.  Government/Agency Support

Government/agency support provides information and coordination services.  Examples of the agencies and organizations supported include, military air defense operations, law enforcement, government land management, drug interdiction, state aviation, Customs, National Transportation Safety Board, and inter alia. 

9.c.1.  SLRs
SLR.  “The NAS shall provide information supporting accident and incident investigation.”
SLR.  “The NAS shall collect data for aviation movement and traffic forecast.”

SLR.  “The NAS shall provide aviation data to users.”

9.c.2.  Capability Description - Government/Agency Support
The NAS supports DOD operations, law enforcement missions, government land management agencies, forest fire-fighting operations, and state aviation managers. ATC supports natural disaster relief flights, medical emergency flights, aerial forest fire-fighting and drug interdiction flights, while managing routine demand on the system, weather constraints, etc.  

In support of other government agencies during search and rescue and accident investigations, the NAS will provide any and all information relating to incidents and accidents to the NTSB.

ATC facilities coordinate with DOD air defense organizations to detect and identify unauthorized aircraft entering Air Defense Identification Zones or Defense Early Warning Identification Zones.

The NAS provides air traffic assistance to law enforcement agencies to support special aircraft operations such as in-flight identification, surveillance, interdiction, and pursuit activities.

The Army, Air Force, Navy, Marine Corps and Coast Guard conduct flight activities under their own control and operating regulations, subject to Federal Aviation Regulations when operating in the NAS.  DOD has been granted exemptions from the FAR when their unique operational conditions require it.

The Interior Department and the USDA are responsible for Federal Land Management. The airspace above these lands is used for navigation in the administration of the public lands.  Some altitude restrictions are in place to protect natural wildlife refuge areas.

Natural disaster areas very often have Temporary Flight Restriction (TFR) areas designated to support of relief operations. This is designed to manage numerous relief flights into and out of the area and prevent unnecessary flights.

TFR’s are also activated in co-operation with the National Forest Service to support aerial fire suppression operations and keep unnecessary aircraft outside the fire zone.

State and local governments, through coordination with the FAA, can request implementation of TFR’s over a geographic area for specified events, such as evacuation from a disaster area, train or aircraft accident, police activities, a major fire in city, etc.

Government agencies coordinate their airspace requests through the National Flight Data Center (NFDC), located in the ATCSCC, which issues NOTAMs and coordinates with affected En route centers.
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