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Air Defense Command
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Arrival/Departure Control

ADF
Automatic Direction Finding
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Air Traffic Control System Command Center

ATIS
Air Traffic Information Service
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Air Traffic Management
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Air Traffic Services

CCP
Capacity Control Program

CDM
Collaborative Decision Making

CDTI
Cockpit Display of Traffic Information

CONOPS
Concept of Operations

CNS
Communications, Navigation, Surveillance

CST
Commercial Space Transportation

DEWIZ
Distant Early Warning Identification Zone

DF
Direction Finder/Finding

DMS
Demand Modulation Schedule

DMT
Demand Modulation Time

DSS
Decision Support System
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En Route Control

ELT
Emergency Locator Transmitter

ETA
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FAA
Federal Aviation Administration

FAS
Flight Advisory Services

FBO
Fixed Base Operator

FEMA
Federal Emergency Management System

FIR
Flight Information Region

FFT
Free Flow Time

FIP
Flight Information Posting

FMS
Flight Management System

GPS
Global Positioning System
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Hazardous In-flight Weather Advisory Service

ICAO
International Civil Aviation Organization

IFR
Instrument Flight Rules

IM
Infrastructure Management

IMC
Instrument Meteorological Conditions

INREQ
Information Request

ISM
Initial Surface Movement

LOA
Letter of Agreement

MIT
Miles in Trail

MVA
Minimum Vectoring Altitude

NAS
National Airspace System

NAS-WIS
National Airspace System-Wide Information System

NIMS
NAS Infrastructure Management System

NNCC
National Network Control Center

NOAA
National Oceanographic and Atmospheric Administration

NOCC
National Operations Control Center

NOTAMS
Notices to Airmen

NWS
National Weather System

O&M
Operations and Management

OCC
Operations Control Center

OCON
Oceanic Control

PIREP
Pilot Report

RMMS
Remote Maintenance Monitoring System

RNAV
Area Navigation

RVR
Runway Visual Range

SAR
Search and Rescue

SCON
Surface Control

SIGMET
Significant Meteorological Information

SOC
Service Operations Center

SSC
System Support Center

SUA
Special Use Airspace

TFM
Traffic Flow Management

TFR
Traffic Flow Restrictions

TM
Traffic Management

UOC
User Operations Center

VFR
Visual Flight Rules

VMC
Visual Meteorological Conditions

WC
Work Center

Summary

The Level I Concept of Operations (CONOPS) has been developed from the ATS Concept of Operations for the National Airspace System in 2005 – Narrative (hereafter referred to as the Narrative)1. The Level II Concept of Operations was developed to clarify the Level I CONOPS. A portion of the Level II CONOPS comes from the Narrative, but a majority resulted from a detailed examination of the Air Traffic Services Concept of Operations for the National Airspace System in 2005 - Operational Tasks & Scenarios  (hereafter referred to as the Addendum)2. 

In all, 326 items from the Level I CONOPS and 3614 items from the Level II CONOPS were found in these documents. In order to summarize quickly each member of the Level I and II CONOPS, a categorization process was used. Each CONOPS statement was compared against six categories: Communication, Navigation, Surveillance, Weather, Automation, and Maintenance/Facilities. The categorization of a CONOPS statement summarizes its contents at a high level. The Level I CONOPS statements and categorizations are in Appendix F, and the Level II CONOPS statements and categorizations are in Appendix G. Both Appendix F and Appendix G are contained in Volume II, which will be provided upon request.

This document provides a description of the process used in the formation and categorization of these CONOPS statements and the subsequent mappings between the Level I and Level II CONOPS statements. The analysis are documented in five areas:

· White space, regions of the Addendum that have not been defined in the Level II CONOPS (see Addendum version distributed with this report)

· Level II CONOPS statements that could not be mapped to Level I CONOPS statements(Appendix B)

· Level I CONOPS statements that lacked any Level II CONOPS statements (Appendix C)

· Level I CONOPS statements that lacked Level II CONOPS statements from the Addendum (Appendix D)

· Level I CONOPS statements that lacked Level II CONOPS statements in a particular category (Appendix E)

The following recommendations are the result of this study: 

1. Re-identification of Level II needs in the Addendum

2. Expand CONOPS analysis to include NASA AATT CONOPS

3. Develop Level II CONOPS for unsupported Level I CONOPS

4. Develop Level I CONOPS for unsupported Level II CONOPS 

5. Define the process for using this study to further define the NAS 2005 Architecture

A CD-ROM version of this information is also available. The CD-ROM version includes the Level I and II database results listed above, a complete Level I and II database, this report, a copy of the Narrative, and a copy of the Addendum. Furthermore, CONOPS items have been highlighted and hyperlinked in the Narrative and Addendum. The highlighting allows the CONOPS items to be easily identified in the documents, and the hyperlinking allows the CONOPS items to be accessed directly from the CONOPS matrices.

1 Introduction

The FAA’s vision of the Air Traffic Management System in 2005 has been defined by two documents. The ATS Concept of Operations for the National Airspace System in 2005  (hereafter referred to as the Narrative) gives a high-level description of the overall system. The Air Traffic Services Concept of Operations for the National Airspace System in 2005 - Operational Tasks & Scenarios  (hereafter referred to as the Addendum) breaks down the high-level concepts into more specific situations. Requirements for the programs and technologies necessary for the future air space system are being created from information in the Narrative and the Addendum. 

This document provides a description of the process used in the formation and categorization of these CONOPS and the subsequent mappings between the Level I and Level II CONOPS. The Level I CONOPS and categorizations are in Appendix F, and the Level II CONOPS and categorizations are in Appendix G. Both Appendix F and Appendix G are contained in Volume II, which will be provided upon request. The analysis of the mappings are documented in five areas:

· White space, regions of the Addendum that have not been defined as Level II CONOPS (see Addendum version distributed with this report)

· Level II CONOPS that could not be mapped to Level I CONOPS (Appendix B)

· Level I CONOPS that lacked any Level II CONOPS (Appendix C)

· Level I CONOPS that lacked Level II CONOPS from the Addendum (Appendix D)

· Level I CONOPS that lacked Level II CONOPS in a particular category (Appendix E)

2 Methodology

Figure 1 shows the overall plan for the analysis of the Concept of Operations (CONOPS) documents. The process begins with the Narrative and the Addendum documents. From these documents, verbatim phrases were taken and assembled into the Level I and II CONOPS matrices.

The Level I CONOPS are derived from the Narrative alone. In contrast, the Level II CONOPS were created to better define the scope of each Level I CONOPS. Each Level II CONOPS is subordinated to a Level I concept, and originated from the Addendum, Narrative, or the Level I CONOPS matrix. In some cases, the Level I concept did not exist in the Narrative explicitly, and was not characterized by a Level I CONOPS.
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Finally, a categorization process broadly summarized each CONOPS under six categories: Communications, Navigation, Surveillance, Weather, Automation, and Maintenance/Facilities. The Level I CONOPS were compared to each category, and marked if they were related. In all but a few cases, the Level II CONOPS were subordinated to a Level I CONOPS. The Level II CONOPS initially inherited the categorizations of their parent Level I CONOPS. Categories were then eliminated from the set of inherited categories if not appropriate for the Level II CONOPS. This process is detailed in this Section.

Figure 1: CONOPS Methodology

2.1 Level I Concept of Operations Description

The Level I CONOPS resulted from a line-by-line analysis of the Narrative. After a review of the Narrative, all passages and phrases that defined a concept of operation were extracted into a hierarchy of Level I CONOPS (Appendix F). A portion of this Level I matrix is shown in Figure 2. The first column represents a number identifying the CONOP, and the second column is the CONOPS text. These Level I CONOPS are unique and do not overlap in the Narrative text. Furthermore, the Level I CONOPS were organized based on the eight chapters of the Narrative, and numbered sequentially based on their order of occurrence in the Narrative. For example, in Figure 2 the portion of the Level I CONOPS identifying number that is before the decimal represents the Narrative chapter from which the CONOPS originated (in this case, Chapter 2). In the CD-ROM version of this information, the identifying number can also be used to access a hyperlink into the section of the Narrative from which the CONOPS item originated.

Also, notice the CONOPS statements in Figure 2 contain keywords surrounded by “!!.” These keywords were used to search the Addendum and Narrative for potential Level II CONOPS. The potential Level II CONOPS were evaluated, individually, to determine if they applied to the Level I CONOPS before being inserted into the Level II CONOPS matrix. 
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Figure 2: Level I CONOPS Example

The Narrative is divided into Chapters based on domains of an aircraft’s flight. To gain an overall view of the topics addressed in the Narrative, the Level I CONOPS matrix has been organized into these chapters. Figure 3 shows a heavy emphasis on National Traffic Management, Departure/Arrival Services, and En Route/Cruise Services. An intermediate emphasis is shown on Oceanic Operations and Airport Surface Operations. Finally, a lesser emphasis is placed on Management and Flight Planning.
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Figure 3: Level I CONOPS Distribution by Narrative Chapter

2.2 Level II Concept of Operations Description

To clarify and narrow the scope of the Level I CONOPS, a set of Level II CONOPS (Appendix G) was created for each Level I CONOP. The sources for this second level of analysis were the Level I hierarchy, the Narrative, and the Addendum. An indexed search engine was used to find the related passages in each source. Figure 4 shows the distribution of the Level II CONOPS that came from each source. The Addendum is the primary source for the Level II CONOPS.
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Figure 4: Source Distribution for Level II CONOPS

The Level II CONOPS resulted from a three-stage process.

Stage 1: Using each Level I CONOPS as a basis, a search was performed on the Level I matrix, Narrative, and Addendum. If a concept was applicable to the Level I CONOPS, it was placed in the Level II matrix subordinated to its parent Level I CONOPS. An excerpt from the Level II CONOPS matrix is shown in Figure 5. The highlighted item is the Level I item. Beneath the Level I CONOPS are the related Level II CONOPS: one Level I CONOPS, one Narrative statement, and two Addendum passages. 

Also, the Level II number is indicated in the second column. If the Level II number consists only of numerical digits, the Level II item is a Level I item that applied to the parent Level I item. If the Level II number begins with “Narrative,” it is an excerpt from the Narrative that was not a Level I CONOPS item. Finally, if the Level II number begins with “LevelII_,” it is an excerpt from the Addendum. The numerical digits following the labels “Narrative_” and “LevelII_” are only part of a numbering system, and do not have a meaning independent of the matrix. Another item to note, is that the Level II numbers are also hyperlinks to the Narrative and the Addendum.

In the CD-ROM version of this information, the identifying Level I number can also be used to access a hyperlink into the section of the Narrative from which the CONOPS item originated. Similarly, the identifying Level II number accesses a hyperlink into the Addendum document.
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Figure 5: Level II CONOPS Example

Stage 2: Once the first Stage of the process was completed, an analysis of the non-addressed Addendum items was performed. All passages from the Addendum that became Level II CONOPS were highlighted in the Addendum document. Any passages that were not contained in the Level II CONOPS matrix became “white space” (non-highlighted areas) in the Addendum.  An example of this highlighted text is shown in Figure 6. Note that highlighting was been done in three different colors (yellow, green, and blue) to help identify where multiple Level II CONOPS exist. In gray tones, yellow becomes the lightest tone, green the darkest, and blue the intermediate. Often, the Level II CONOPS overlap one another, so one color begins immediately after another color ends. Also, note the non-highlighted white space.
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4.2.4 

 

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

them.

  

Since 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.

4.2.5 

 

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.


Figure 6: Excerpt from Addendum with Highlighting
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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.

4.2.4 

 

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.

4.2.5 

 

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

.

Stage 3: The Addendum white space was then analyzed to identify additional concept of operations relative to the intent and scope of the Narrative. This analysis produced new Level II CONOPS. Some were matched to a Level I CONOPS, but many could not be matched because no appropriate Level I CONOPS existed in the matrix. Any Level II CONOPS that lacked a reference in the Level I matrix was marked with red text, as shown in Figure 7.

Figure 7: Excerpt from Addendum with Red Text

Because of the searching process used to create the Level II CONOPS, many items that came from the Addendum were not unique. Many Level II CONOPS have phrases in common, but are not duplicate regions of text.

The Level II CONOPS were arranged into chapters of the Narrative, based on what Level I CONOPS they were subordinated to. The results of this analysis are shown in Figure 8. Heavy emphasis is placed on National Traffic Management and Departure/Arrival Services. Intermediate emphasis is placed on Oceanic Services, En Route/Cruise Services, Airport Surface Services, and Flight Planning Services. A very light emphasis was observed for Management in the Level II CONOPS.
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2.3 Categorization Process

The Level I and Level II CONOPS are a large body of data (3940 line items in total) often with many sentences of content per line item. Because of the difficulty of processing this amount of information, a categorization process was created and applied to each CONOPS. The categories were Communications, Navigation, Surveillance, Weather, Automation, and Maintenance/Facilities. The broad focus of each CONOPS can then be identified by its categorization. Multiple analysts reviewed categorizations of the Level II CONOPS before final decisions were made.  

2.3.1 Categorization of Level I CONOPS

During the categorization of the Level I CONOPS, each CONOPS was compared to each category, and marked if the CONOPS was related to the category. An example of this categorization is shown in Figure 9. The six columns to the right of the example show the categories. 

Figure 9

: Example of Categorized Level I CONOPS

2.3.2 Categorization of Level II CONOPS

Because the Level II CONOPS were subordinated to Level I CONOPS, their categorizations were also subordinated to the categorizations of their parent Level I CONOPS. Therefore, any Level II CONOPS can have, at most, only the categories its parent Level I CONOPS has. For example, Figure 10  shows a Level I CONOPS with its Level II CONOPS. 
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: Example of Categorized Level II CONOPS

Note that none of the Level II CONOPS has the Navigation or Weather categories marked, since these categories are not marked under the parent Level I CONOPS. However, Level II CONOPS may have fewer categories marked than the parent, because the Level II CONOPS may not be related to all the categories of its parent Level I item.  For example, in Figure 10, even though Maintenance/Facilities is marked under the Level I CONOP, it is not marked under any of the Level II CONOPS. 

Also, as a result of the analysis of the white space in the Addendum, some Level II CONOPS were independent of any Level I CONOPS. When these were categorized, they were compared to all categories, without associations with a Level I CONOP.

3 Results and Conclusions

3.1 Level I Categorization Results

The following chart summarizes the results of the categorization process for the Level I CONOPS.  The chart shows the percentage of Level I CONOPS that were related to each category. Since each CONOPS could be placed under many different categories, these percentages do not add up to 100%. The chart reveals a heavy emphasis on Communications and Automation, a medium emphasis on Surveillance and Maintenance/Facilities, and a lower emphasis on Navigation and Weather.
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 Figure 11: Percentage of Level I CONOPS Related to Each Category

3.2 Level II Categorization Results

An overview of the Level II CONOPS categorization results is shown in  Figure 12. Similar to the results of the Level I CONOPS categorization, the chart shows the percentage of Level II CONOPS related to each category. 

Compared to the Level I CONOPS categories, the percentages of related Level II CONOPS dropped off. Some of this can be attributed to the Level II CONOPS being subordinated to Level I CONOPS, and, therefore, eliminating many categorization matches. However, some notable differences include the low emphasis in the Level II CONOPS on Navigation concepts, and the relatively steep drop in Maintenance/Facilities related CONOPS.
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 Figure 12: Percentage of Level II CONOPS Related to Each Category

3.3 White Space in Addendum

During Stage 1 of Section 2.2, the Level II CONOPS from the Addendum were found, and, during Stage II, were highlighted in the Addendum document (see Addendum version distributed with this report). Finally, during Stage 3, relevant concepts were extracted from the white space. Even after this second review process, however, the Level II CONOPS still did not cover all the contents of the Addendum. As can be seen in Figure 13, the Addendum contains 34% white space.

Non-highlighted, and thus non-addressed, items were contained in the white space. The concepts in the white space of the Addendum did not contain concepts of operation related to the Narrative, and so were not relevant to the CONOPS matrices.
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Figure 13: Percentage of White Space in Addendum

3.4 Addendum Items not Covered by Level I CONOPS

A number of Level II CONOPS were found during the analysis of the Addendum white space. Some of these Level II CONOPS were mapped back to Level I CONOPS; those that could not be mapped are identified as a number of independent Level II CONOPS. Joining these, were a number of concepts in the Addendum that were not mentioned in the Narrative. A report documenting these items is in Appendix A. Also, a complete list of these Level II CONOPS and their categorizations is in Appendix B. Concepts that occurred multiple times are listed below:

· FIP (Flight Information Profile)

· DMS (Demand Modulation Schedule)

· DMT (Demand Modulation Time)

· FFT (Free Flow Time)

· Voice communications

· Pointouts

· Non-datalink transfer (handoff) communications

· Position reports & task prompts

· Displays for Traffic Management

· Customs references

· Emergency handling

· Telecommunications

3.5 Level I CONOPS not Supported by Level II CONOPS

A number of concepts from the Level I CONOPS were not supported by any Level II CONOPS from any of the three sources (the Level I matrix, the Narrative, or the Addendum).  A full listing of these stand-alone Level I CONOPS is in Appendix C. Level I CONOPS concepts not supported by Level II CONOPS are: 

· Human factors emphasis

· New technology management

· Resource management issues

3.6 Level I CONOPS not Supported by Addendum Items

More specific than Section 3.5, a number of Level I CONOPS were not supported by the Addendum. These may have been supported by Level II items from other sources, but not from the Addendum document. The list of Level I CONOPS is in Appendix D and the concepts not supported by the Addendum follow:

· Human factors emphasis

· New technology management

· Resource management issues

· Surface movement decision support systems

· Surface management information support system

· Air-ground arrival trajectory coordination

· Dynamic facility boundaries

3.7 Level I CONOPS not Supported by Level II CONOPS in a Particular Category

A number of Level I CONOPS, although generally supported by Level II CONOPS, lacked support in a particular category. This was an indication of incomplete coverage of the Level I item by Level II concepts.
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For example, 
Figure 14
 shows a Level I CONOPS categorized under Communications, Automation, and Maintenance/Facilities. Level II CONOPS supported all the categories, except Maintenance/Facilities, and this lack of support is highlighted in green. A complete listing of these Level I CONOPS is in Appendix E.

Figure 14: Example of Level I CONOPS without Level II Support in a Specific Category

3.8 Conclusions and Recommendations

The following recommendations are the result of this study: 

6. Re-identification of Level II needs in the Addendum

7. Expand CONOPS analysis to include NASA AATT CONOPS

8. Develop Level II CONOPS for unsupported Level I CONOPS

9. Develop Level I CONOPS for unsupported Level II CONOPS 

10. Define the process for using this study to further define the NAS 2005 Architecture

3.8.1 Re-Identification of Level II Needs in the Addendum

In this study, the method of identifying Level II needs in the Addendum used keywords from the Level I needs. Keywords from each Level I need were used to find relevant passages in the Addendum. These passages became the Level II needs from the Addendum. This method resulted in a list of Level II items that often overlapped.

The recommendation is to identify Level II needs in the Addendum without regard to the Level I needs. The process would be similar to the identification of Level I needs in the Narrative, and would consist of analyzing the content of the Addendum and identifying a matrix of independent Level II needs. These Level II needs could then be mapped back to Level I needs. 

3.8.2 Expand CONOPS Analysis to Include NASA AATT CONOPS

This study has focussed on an analysis using the FAA ATS Narrative as a basis for the 2005 NAS architecture. Another document that defines the 2005 NAS architecture is the NASA AATT CONOPS. To include this document in the analysis, the NASA AATT document would need to be broken down into Level I needs and mapped to the Addendum Level II needs. 

3.8.3 Develop Level II CONOPS for Unsupported Level I CONOPS

Several of the Level I needs from the Narrative were not supported by Level II needs from the Addendum. Additionally, a number of Level I needs in a particular category (communication, navigation, surveillance, weather, automation, or maintenance/facilities), were not supported by Level II needs. 

Therefore, an attachment to the Addendum should be developed that addresses these needs. The unsupported Level I needs are highlighted in Sections 3.6 and 3.7, and detailed in Appendix D and Appendix E. 

3.8.4 Develop Level I CONOPS for Unsupported Level II CONOPS

Conversely, several of the Level II needs from the Addendum did not have references to them in the Narrative. These were Addendum items identified in Stage 3 of the Level I needs creation described in Section 2.2.

An attachment to the Narrative should be developed that addresses these Level II needs.  The unsupported Level II needs are highlighted in Section 3.4 and detailed in Appendix B.

3.8.5 Definition of the Process for Using This Study to Further Define the NAS 2005 Architecture

With the completion of this study, its results need to be applied to the evolution of the NAS 2005 Architecture. A process for this application must be developed. The process should address what paths must be followed to evaluate and implement suggested changes, and what paths must be followed to initiate new changes.   

3.9 CD-ROM Containing Results

All of these results have been captured in files on a CD-ROM. The CD-ROM version includes the Level I and II results databases (Sections 3.3 through 3.7), a complete Level I and II database (Sections 3.1 and 3.2), this report, a copy of the Narrative, and a copy of the Addendum. 

Furthermore, CONOPS items have been highlighted and hyperlinked in the Narrative and Addendum files. The highlighting allows the individual CONOPS items to be easily identified in the documents, and the hyperlinking allows the CONOPS items to be accessed directly from the CONOPS matrices. By using these hyperlinks, the CONOPS items can be understood not only as stand-alone statements, but also in the context of their parent documents.
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Appendix A.  ATS 2005 Addendum (Level II Needs) without Mapping to Narrative (Level I Needs)
This Appendix details the analysis of the from the Addendum CONOPS that were not covered by the Narrative.

Appendix B. Level II CONOPS not Mapped to Level I CONOPS
These are Level II CONOPS that were found in the Addendum white space. They were identified as concepts of operation, but could not be matched to a Level I CONOPS. These Level II CONOPS help to define Level I concepts that did not exist in the Narrative.

Appendix C. Level I CONOPS that Lacked Support from Level II CONOPS
These are Level I CONOPS that were not supported by subordinated Level II CONOPS. The Level I CONOPS in this Appendix define concepts not supported by the Addendum or by other parts of the Narrative.

Appendix D. Level I CONOPS that Lacked Support from Level II CONOPS from the Addendum
These Level I CONOPS were not supported by Level II CONOPS from the Addendum. The Level I CONOPS in this Appendix were not supported by concepts in the Addendum, but may have been supported by other concepts in the Narrative.

Appendix E. Level I CONOPS that Lacked Support from Level II CONOPS in a Particular Category
These Level I CONOPS did not have Level II CONOPS support in a particular category. Often the Level I CONOPS had Level II CONOPS supporting it, but not in all categories. Lack of support in all categories indicates a Level I CONOPS that is supported fully.

Appendix F. Level I CONOPS Matrix
Contained in Volume II, provided upon request. This Matrix contains all the Level I CONOPS, as well as their categorizations.

Appendix G. Level II CONOPS Matrix
Contained in Volume II, provided upon request. This Matrix contains all the Level II CONOPS, as well as their categorizations.
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