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The February 3, 2012 meeting of the NextGen Advisory Committee (NAC) convened at 9:30 a.m. at 
the Embry-Riddle Aeronautical University, Florida NextGen Test Bed, 557 Innovation Way, Daytona 
Beach, FL  32114.  The meeting was hosted by Lockheed Martin. 

The meeting discussions are summarized below.  Attendees are identified in Attachment 1, the 
presentations for the Committee are contained in Attachment 2 (containing much of the detail about 
the content of the material covered), Attachment 3 contains the NAC Subcommittee Terms of 
Reference , the Chairman’s Report are in Attachment 4, FAA Report from Acting Administrator 
Michael Huerta are in Attachment 5, and the two recommendations approved by the Committee 
during the meeting are included as Attachments 6 (Applying Metroplex Prioritization Criteria) and 7 
(DataComm Roadmap) respectively. 

Welcome and Introductions 

Mr. Dave Barger, President and CEO of JetBlue Airways, and the Chairman of the NextGen Advisory 
Committee, called the meeting to order and welcomed the NAC members and others in attendance.  

He then acknowledged Embry-Riddle Aeronautical University President, Dr. Johnson who provided a 
welcome to the NAC members and members of the general public, expressing his appreciation of the 
NAC decision to conduct its meeting at the NextGen Test Bed. 

All NAC members were asked to introduce themselves.  (NAC and General Public Attendees are 
identified in Attachment 1.)  

Chairman Barger recognized and welcomed new NAC member: Bill Ayer, President and CEO of Alaska 
Air Group 

Designated Federal Official Statement 

Designated Federal Official (DFO) Michael Huerta, FAA Deputy Administrator, read the Federal 
Advisory Committee Act notice governing the open meeting.  

Approval of September 29, 2011 Meeting Summary and NAC Subcommittee (NACSC) Terms of 
Reference  

Chairman Barger asked for consideration of the written summary of the September 29, 2011 
meeting.  The Committee approved the Summary with no revisions or objections.  
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Chairman Barger asked for consideration of the revised Terms of Reference (TOR) for the NACSC to 
incorporate changes eliminating the Observer Category and making previous Observers to become 
Members of the Subcommittee.  The Committee subsequently approved the revised TORs 
(Attachment 3). 

Chairman's Remarks 

Mr. Barger’s detailed remarks are contained in Attachment 4.  He addressed the following topics: 

• Excellence 

• Leadership 

• Imperative 

• Funding 

• Consensus 

• Energy 

In concluding his remarks, Chairman Barger expressed his appreciation for all of the hard work of the 
NAC members, the NACSC and members of the Work Groups and Task Group done in preparation for 
the issues being addressed at the meeting. 

FAA Report  

Acting FAA Administrator, Michael Huerta who serves as the Designated Federal Official for the NAC, 
expressed his commitment to the collective efforts of the NAC in driving NextGen forward, including 
his intention to continue to serve as the DFO through Mr. Barger’s term as Chairman.  Mr. Huerta 
covered the following areas (detailed comments are contained in Attachment 5): 

• FAA Reauthorization legislation establishing funding levels for four years is moving through 
Congress (later in the day he updated the Committee that the bill was approved by the U.S. 
House of Representatives).   

• The funding levels in the bill are similar to existing appropriation and this requires the setting 
of spending priorities – something for future NAC discussion. 

• The FAA has provided a study to the National Telecommunications and Information 
Administration analyzing the effects of LightSquared on uses of GPS.  This analysis identified 
impacts on ADS-B (core future surveillance technology) and Terrain Awareness Warning 
Systems (TAWS).  TAWS has provided significant safety enhancement to prevent controlled 
flight into terrain. 

Mr. Huerta was followed by FAA executives who provided FAA responses to NAC recommendations 
delivered at the September 2011 meeting.  Presenters were: Ms. Vicki Cox, Assistant Administrator 
for NextGen, who presented Trajectory Operations, Integrated Capabilities, Performance Metrics; 
David Grizzle Chief Operating Officer of the Air Traffic Organization, who presented Airspace and 
Procedures; and Julie Oettinger, Assistant Administrator of Aviation Policy, Planning and 
Environment, who presented Equipage Incentives.  In discussions during the executive briefings, 
several Committee members addressed issues associated with Best Equipped Best Served (also 
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known as Best Performance Best Served [BPBS]) policy prompted by an animated presentation of 
Chicago ORD and MDW airports deconfliction of traffic flows using PBN procedures and the adverse 
impact on traffic flows of one non-equipped aircraft.  Observations made by NAC Members regarding 
the approach to the handling of mixed equipage and BPBS during the NextGen transition are 
highlighted below: 

- It may be appropriate to manage user expectation by clarifying that during certain 
conditions, in certain areas, specific equipment would be required. 

- What is the reality of mixed equipage environment? How do we transition from first come-
first served? 

- The FAA needs to develop decision support tools to accommodate mixed equipage. 

- Safety is the driver for some technologies and efficiency and expanding capacity is an 
important factor for others. 

- The topic of BEBS (or BPBS) will be an area for discussion at future meetings. 

- Operators have expressed a strong desire to leverage equipage in which they have already 
invested. 

- The controllers would go to CATIII (thereby cutting off access to those not equipped) only for 
safety reasons.  They would use RNP to enhance efficiency and/or capacity or reduce fuel 
burn.   

Subcommittee Report: NAC Subcommittee & Work Groups 

Chairman Barger introduced the Co-Chairs of the NACSC – Steve Brown, Senior Vice President, 
Operations and Administration, National Business Aviation Association/Tom Hendricks, Senior Vice 
President, Safety, Security and Operations, Airlines For America.  Mr. Brown and Hendricks presented 
an overview of the activities of the Subcommittee since the last NAC meeting.  This included changes 
to the membership by rotating participation from commercial airlines and automation providers.  The 
NACSC continues to meet in a timing and frequency necessary to support the development of 
recommendations for the NAC.  However, after the May NAC meeting, the NACSC should have an 
expanded capacity to address additional Taskings.  

Consideration of Reports and Recommendations 

The Committee received a series of briefings on three individual documents containing specific 
recommendations and actions developed by the NACSC for NAC consideration.  After discussion, the 
Committee approved two of the sets of recommendations and requested additional analysis and 
maturing of one recommendation for consideration at the next meeting.  These are covered in detail 
below.   

Executive Level NextGen Implementation Metrics 

Mr. Brown explained that, following a request from the NAC at its September meeting to establish 
metrics for evaluating the status of NextGen implementation and performance, the Business Case 
Performance Metrics Work Group developed a set of five high level “executive-level” metrics.  This 
prompted a discussion by the Committee on whether the use of fatal accident rates is a good 
“marker” for evaluating safety enhancement of NextGen implementation.  Several Committees 
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members suggested that there are many existing FAA safety measures in place that can be used 
rather than developing any new ones.  Another member suggested that an appropriate safety 
metrics would be runway incursions.   

On the differences between measuring overall system performance and specific performance changes 
due to NextGen operational improvements one of the Committee members noted that there are other 
bodies, such as the Commercial Aviation Safety Team (CAST), that have been tasked to develop and 
are grounded in the details of overall system performance metrics for aviation safety 

The committee then discussed the measures for Fuel Efficiency, including how to establish a baseline 
measure, and ensuring that the metric reflect the contribution to fuel efficiency from new aircraft 
entering into the fleet and attempting to isolate improvements to fuel efficiency that NextGen can 
affect.   

Finally, the Committee endorsed a suggestion from the NACSC and the BCPMWG that a metric 
related to access to the National Airspace System (NAS) be developed.    

Committee Action:  The Committee chose not to approve the draft recommendation, but instead 
endorsed the six areas that the WG and NACSC had identified, and ask for additional refinement and 
further definition to be presented and discussed at the May 24th NAC meeting: 

• Safety-connected with NextGen implementation 

• Total Trip Time 

• Metroplex Capacity 

• Fuel Efficiency 

• National Airspace System Efficiency 

• NAS Access  

Applying the Metroplex Prioritization Criteria & Mapping the Integrated Capabilities to Identified 
Metroplexes 

Mr. Hendricks addressed recommendations related to NextGen capabilities for implementation at 
selected Metroplex sites.  (A Metroplex is a geographic area covering many airports, serving major 
metropolitan areas with a diversity of aviation users and aircraft operators.)  Building on its previous 
work, the Integrated Capabilities Work Group developed recommendations for applying NextGen 
capabilities at seven Metroplexes (New York, Philadelphia, Chicago, Atlanta, Charlotte, Dallas/Ft 
Worth, Southern California) that have the greatest impact on system performance.  The 
recommendation identified the following capabilities as likely to provide substantial operational 
benefits and feasible to implement between now and 2018: 

• Airport surface management 

• Performance-Based Navigation (PBN) procedures 

• Time-Based Flow Management (TBFM) 

Committee Action:  The Committee agreed by consensus to approve the recommendation 
(Attachment 6) for submission to FAA on applying NextGen capabilities at seven Metroplexes for 
operational improvements linked to enhance Metroplex operations. 
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DataComm Roadmap 

Mr. Brown provided an introduction and history of a over two-decade long effort to implement the 
capability to replace many of the existing voice communications between air traffic controllers and 
pilots with digital communication (DataComm).  The Committee received a briefing from Steve 
Dickson, Delta Air Lines and Forrest Colliver, The MITRE Corporation, who Co-chaired the Task Group 
established in response to FAA’s Tasking to develop a roadmap for Tower and domestic En Route 
DataComm services and associated technologies.  The recommendation is an operator oriented 
approach to implementing DataComm in an incremental manner, maximizing the use of existing 
equipage as well as the number of aircraft that can participate in using this capability.   The 
recommendations also state that an FMS integrated (autoload) capability was not required for the 
majority of the mid-term capabilities. 

During consideration of the Roadmap Recommendation by the NACSC, The Boeing Aircraft Company 
filed a Dissenting Opinion that was included in the recommendation.  RTCA President, Margaret 
Jenny briefed the Committee on this RTCA process of handling dissenting opinions.  Mr. Hendricks 
then outlined the Task Group responses to the areas identified by Boeing. 

Following the briefing, the Committee engaged in a discussion about the Roadmap and the 
DataComm issue more broadly.  This included comments about the treatment of “tailored arrivals” 
capabilities that in the near term (now and 2018) are for oceanic flights, and will be a key component 
of longer term DataComm application (mid-2020s and beyond).  The discussion addressed the 
recommendation’s transition from non-integrated Flight Management Systems, to a future state 
requiring the use of integrated capabilities.  Several Committee members engaged the Task Group 
Co-Chairs in a discussion on the merits of an interim step (Baseline1) included in the Roadmap versus 
the more comprehensive approach of proceeding directly to Baseline 2.  During that discussion Mr. 
Dickson made it clear, that in his view, if the FAA decides to go directly to ATNB2, the airlines will 
disengage and choose not to equip until they are assured of the exact timing of the FAA deployment 
of the full capability.  Finally, it was noted by several Committee members that the Roadmap 
recommends a longer term approach to harmonizing the US DataComm with that of Europe. 

Committee Action:  After extensive discussion, the Committee agreed by consensus on the following 
three actions: 

1. Forward the DataComm Roadmap recommendation to the FAA.  

2. Maintain an on-going dialogue with the aviation community as the Agency considers how to 
incorporate the Roadmap into the DataComm program and future services procurement (DC 
Task Group would be the mechanism for this dialogue).  

3. The FAA will also determine how to receive feedback from the entities that are engaged in 
the bidding process for the DataComm Information Services (DCIS) procurement that chose 
not to participate in the Roadmap Task Group because of their concerns related to 
participating during an open procurement.  This includes identifying barriers to accelerating 
ATNB2 and ways to overcome them.    

Other Business/Anticipated Issues for NAC Consideration and Action at May 24, 2012 Meeting  
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Chairman Barger provided a brief overview of 2012 actions that will be considered by the Committee 
at its next meeting: 

• Executive Performance Metrics 

• Follow-up from DataComm Roadmap 

• Mixed Equipage/Best Equipped Best Served/Best Performance Best Served 

There was no new business. 

Adjourn 

Chairman Barger closed the meeting of the Committee at 3:45 p.m. 

Next Meeting 

The next meeting of the NAC is May 24, 2012 in Seattle, Washington. 
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Welcome to the Meeting of the 
NextGen Advisory Committeey

February 3, 2012

NextGen Test Bed

Daytona Beach, FL

Welcome & Introductions

NAC Chairman Dave Barger 
President & CEO 
JetBlue Airways
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Meeting Agenda

 Welcome and Introductions

 DFO Statement

Re ie & Appro al of September 29 2011 Meeting Review & Approval of September 29, 2011 Meeting 
Summary/NACSC Revised Terms of Reference

 NAC Chairman’s Report

 FAA Report

 FAA Response to Previous NAC Recommendations

 NAC Subcommittee ReportNAC Subcommittee Report

 Executive Level NextGen Implementation Metrics

 LUNCH BREAK

3

Meeting Agenda (cont’d)

 Applying the Metroplex Criteria

 DataComm Roadmap

 Other Business/Anticipated Issues for NAC 
Consideration and Action at Next Meeting – May 24, 
2012, Seattle, WA

 Adjourn
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PUBLIC MEETING ANNOUNCEMENT
Read by: Designated Federal Official Michael Huerta

NextGen Advisory Committee
February 3, 2012

In accordance with the Federal Advisory Committee Act this AdvisoryIn accordance with the Federal Advisory Committee Act, this Advisory 
Committee meeting is OPEN TO THE PUBLIC.

Notice of the meeting was published in the Federal Register on:

January 17, 2012

Members of the public may address the committee with PRIOR 
APPROVAL of the chairman.  This should be arranged in advance.

Only appointed members of the Advisory Committee may vote on any 
matter brought to a vote by the Chairman.

The public may present written material to the Advisory Committee at any 
time.
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Review and Approval of:

September 29, 2011 Meeting Summary
NACSC Revised Terms of Reference
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Revised TORs – Eliminate Observer 
Category

● All Observers made Members of NACSC

● Membership Rotation 

Additions: Airspace Industries Association

Cessna

CSC

Retirements: Aspen Avionics

Northrop Grumman

7

Chairman’s Report

NAC Chairman Dave BargerNAC Chairman Dave Barger
President & CEO
JetBlue Airways
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FAA Report

Mi h l H tMichael Huerta
FAA Acting Administrator

FAA Report 
to the NextGen Advisory Committee
Date: February 3, 2012

12
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Trajectory Operations

Victoria Cox

A i t t Ad i i t t f N tG

13

Assistant Administrator for NextGen

Trajectory Operations

Tasking
• Review and prioritize the Trajectory Operations (TOps) e e a d p o e e ajec o y Ope a o s ( Ops)

portion of the Mid-Term Concept of Operations

14
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Trajectory Operations

Findings: 

• FAA should incorporate specific industry comments from TOps2 FAA should incorporate specific industry comments from TOps2 
on 22 of the 26 FAA Mid-Term Operational Scenarios related to TOps 
mid-term operational concepts and scenarios.

• FAA should incorporate the TOps prioritization of the 22 Operational 
Scenarios related to TOps.

• FAA should publish in the NextGen Implementation Plan the 
prioritization of OIs needed to implement TOps capabilities. 

15

FAA Response: In FY12, FAA will review comments as part of the next 
iteration of the Mid-Term Concept of Operations. FAA will use 
prioritization to inform planning in FY12 and beyond.

16

2012 NextGen Implementation Plan

Appendix B

www.faa.gov/nextgen

March 2012
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Completed Work Continuing WorkBy OI

17

2012 NextGen Implementation Plan

Appendix B

www.faa.gov/nextgen

March 2012

Trajectory Operations

Finding: The FAA to “baseline” the Operational Scenarios, distribute to 
the aviation industry and update in the future with input from aviation 
t k h ldstakeholders.

FAA Response: In FY12, FAA will publish the Operational Scenarios on 
the  NAS Enterprise Architecture Web site (nasea.faa.gov)

Finding: DataComm is crucial to achieving the maximum benefits from 
TBO serving as a basic “building block” for NextGen capability

18

TBO, serving as a basic building block  for NextGen capability.

FAA Response: FAA asked the NAC Subcommittee to use its 
prioritization of OIs and NextGen operational scenarios as input to the 
forthcoming DataComm recommendations. 
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Trajectory Operations

Finding: FAA should leverage existing airline equipage in 
demonstration projects.

FAA Response: FAA continues to encourage the use of existing 
equipage during demonstrations. Tailored Arrivals and three-
dimensional Path Arrival Manager are two examples of demonstrations 
that leveraged existing aircraft equipage. 

19

Trajectory Operations
Finding: Enhancements to the NAV capabilities of aircraft, RNAV/RNP 
with Time of Arrival Control (TOAC) in the descent phase, will begin to 
increase benefits of TBO through the adaptability of the aircraftincrease benefits of TBO through the adaptability of the aircraft 
trajectory to enable operational predictability and arrival accuracy of 
aircraft. Need navigation standards activity to define requirements in this 
area by mid-2013 or early 2014.

FAA Response:

• Seven action plans related to Required Time of Arrival (RTA) resulted 
from the Task Force recommendations. 

20

• The FAA is working to implement limited RTA capability between 2015 
and 2018. 

• In addition, RTCA and EUROCAE are considering the research and 
development progress for the navigation standards noted. 
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Integrated Capabilities

Victoria Cox

A i t t Ad i i t t f N tG

21

Assistant Administrator for NextGen

Integrated Capabilities

Tasking
• What priorities should the FAA consider for improving operations inWhat priorities should the FAA consider for improving operations in 

the nation’s busiest metropolitan regions? 

• Which of these metroplexes should the FAA focus on first? 

• What are the highest-priority capabilities within each metroplex?

22
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Integrated Capabilities

Findings:
• The NAC recommended 27 metroplexes for further consideration.The NAC recommended 27 metroplexes for further consideration.

• The NAC recommended continuing with mapping exercises through  
Fall/Winter 2011.

FAA Response: FAA looks forward to receiving the ICWG 
recommendations today.

23

Airspace and Procedures

David Grizzle

ATO Chi f O ti Offi

24

ATO Chief Operating Officer
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Airspace and Procedures

Tasking 
• Identify operational redesign goals, define success measurements, y p g g , ,

and ensure customer feedback on decisions concerning proposed 
airspace redesign, management and usage policy.

25

Airspace and Procedures
Recommendation: FAA should validate the safety and capacity 
benefits of RNAV-Off The-Ground (ROTG) as part of the 
implementation processimplementation process.

FAA Response: FAA addresses this process in PBN projects where 
implementing ROTG could be a factor. 

Recommendation: RTCA recommends additional analysis of the 
potential benefits of Houston Center (ZHU) Ultra-High Sector 
modifications

26

modifications.

FAA Response: If the Houston OAPM team deems ultra-high sector 
modifications necessary, FAA will conduct quick-look cost/benefit 
analyses. 
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Airspace and Procedures

Recommendation: Monitor the timeline of the Denver RNAV 
I l i j l l d h h d d fImplementation project closely and ensure that the expanded scope of 
the project does not significantly impact the implementation schedule or 
the realization of operational benefits.

FAA Response: The Denver project shifted from RNAV to PBN, which 
resulted in a longer schedule than originally conceived. We will 
continue monitoring the Denver project. 

27

Airspace and Procedures

Recommendation: Finish design and implementation of the current 
phase of the Chicago Airspace Program (CAP) within the O’Hare 
M d i i P j (OMP) i i W k i h FAAModernization Project (OMP) time constraints. Work with FAA to 
develop potential airspace and procedures improvements for the 
Chicago metroplex for consideration after CAP is done. Consider use of 
technology and procedures that have evolved since the original CAP 
design process that could be allowed within the current EIS. 

FAA Response: The FAA has ongoing work related to these 
d ti Th Chi OAPM ill b i i 2012 d

28

recommendations. The Chicago OAPM process will begin in 2012, and 
will only undertake changes that fall within the existing record of 
decision. 
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RNP Used to Deconflict ORD and MDW

29

Airspace and Procedures

Recommendation: The USAF and RTCA should continue discussions 
to implement a FACA process to bring USAF and aviation industry 
t th t k t d i th t i t bl t th i i dtogether to work towards airspace that is acceptable to the mission and 
business cases of all airspace users when the AF develops large-scale 
airspace proposals.

FAA Response: FAA defers this recommendation to the USAF.

Recommendation: Metrics should be developed to measure the 
effectiveness of decision support tools like TMA and RPI

30

effectiveness of decision support tools like TMA and RPI.

FAA Response: FAA is creating a consistent set of high-level metrics 
for NextGen.
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Airspace and Procedures

Recommendation: FAA should start work with industry and DoD to 
optimize the airspace serving south Florida air carrier and general 

i ti i t i di ti ith i i i f th RWYaviation airports in coordination with commissioning of the new RWY 
09R/27L at FLL in 2014 and optimization of Caribbean Airspace and 
Routes using PBN. The FAA should initiate the south Florida work via 
the CY12 OAPM process and work should be coordinated with central 
Florida airspace. 

FAA Response: FAA has ongoing work to address south Florida 
airspace redesign and Caribbean routes. The OAPM study team is 

31

p g y
scheduled to start in 2012. Last year, the Southeast Airspace and 
Procedures Work Group discussed Caribbean route redesign; air 
carriers submitted Q-route proposals during a Nov. 2011 meeting with 
the work group. 

Performance Metrics

Victoria Cox

A i t t Ad i i t t f N tG

32

Assistant Administrator for NextGen
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Performance Metrics

Tasking:
• Recommend a set of outcome-based performance metrics and 

goals for NextGen, deliverables include:

 A set of Key Performance Indicators (KPIs) that capture how well 
NextGen implementation is meeting FAA’s NextGen goals
(using ICAO framework) 

 A methodology for measurement ,i.e., baseline empirical vs. analytical 
data.

 Secure commitments from participants to provide data that FAA does 
not have access to with consideration for ICAO KPAs FAA NextGen

33

not have access to with consideration for ICAO KPAs, FAA NextGen 
goals, NGIP, and associated action plans

 Continue to build on cost/benefit/risk dashboard basis for selecting 
operational improvements (OIs) recommended by RTCA Task Force 5 
that were integrated into the NGIP

Performance Metrics

Recommendation: FAA should expand the NextGen goals to 
explicitly include the following elements: p y g

• Reduce fuel burn and flight operating costs 

• Maintain or improve access to airspace and airports for all 
stakeholders 

• Support mixed capability operations

FAA Response:
• FAA agrees with reducing fuel burn and operator costs but a fuel

34

FAA agrees with reducing fuel burn and operator costs but a fuel 
burn goal requires fuel burn data

• Maintaining or improving access necessitates further work to 
define access & equity and flexibility metrics

• FAA will not create a mixed equipage goal
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Performance Metrics
Recommendation: The FAA’s NextGen Dashboard should: 

• Include KPIs for Capacity, Efficiency, Predictability, Flexibility, Access 
and Equity, Safety, and Environment.and Equity, Safety, and Environment. 

• Provide the ability to select different views. 

• Report data from all core airports, all airports and airspace within 
Metroplex areas, and highly utilized high-altitude airspace. 

• Provide insight on FAA and Flight Operator implementation status.

FAA Response:

35

• Web-based NextGen Performance Snapshots, March 2012
 Display metrics approved by FAA NextGen Management Board

 Provide a rear-view mirror look at NextGen performance 

 Show performance at selected locations, with metroplex focus 

Performance Metrics

Recommendation: FAA should continue to work with RTCA to:

• Develop detailed KPIs for Flexibility, and further develop KPIs for 
Access and Equity, including implementation progress metrics 

• Determine the venue for developing diagnostic-level metrics and data 
sources for specific NextGen initiatives

FAA Response: FAA agrees.

Recommendation: NextGen programs should have resources for 

36

collecting, analyzing, and reporting post-implementation impacts.

FAA Response: FAA acknowledges that this is a responsibility of the 
program offices.
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Equipage

Julie Oettinger

A i t t Ad i i t t f P li

37

Assistant Administrator for Policy, 
International Affairs, and Environment

Equipage

Tasking Phase 1 (May 2011):
• Prioritize the NextGen mid-term operations that are dependent on p p

equipage and recommend the aircraft types or user groups that 
should be considered for incentives like national or international 
carriers, regional carriers, charter operations, business aviation, 
military air transport, helicopters, and others.

38
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Equipage
Tasking Phase 2 (September 2011) –

• For each relevant user group, identify the gaps in the business case 
(d lt b t t d d b fit) f N tG i d

NAC assigned to BCPMWG

(delta between cost and assessed benefit) for NextGen-required 
equipage that operational or financial incentives could close

• For each relevant equipage type and/or user group, identify the 
incentives that would most likely close the business case gap and 
their delivery mechanisms 

• Identify reasonable conditions that would justify taxpayer investment 
in incentives 

D fi li ti ti t bl f d d i ti t d i

39

• Define realistic timetable for recommended incentives to drive 
investment decisions and transition 

• In terms of an incentives program, identify assurances that could be 
provided to early adopters of NextGen technology

• Recommend criteria for evaluating success of incentives

Equipage

Thrust of the NAC Equipage Recommendations

1 Deliver benefits early to those equipped (make use of existing1. Deliver benefits early to those equipped (make use of existing 
capabilities and implement operational incentives)

2. Reduce uncertainty about FAA NextGen timelines, nature (and 
level) of benefits and costs. Related concerns include:

 Equipage thresholds

 Benefits – User benefits vs Societal benefits

 Synergies of costs and benefits

40

3. Provide PPP Loans and use joint accountability mechanisms tied to 
achieving measurable performance improvements.
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Equipage

FAA Response:
1 Deliver benefits early to those equipped1. Deliver benefits early to those equipped

• Early Delivery of Benefits:  
o Continue prioritizing and funding to support PBN implementation 

programs like OAPM and airport-specific implementations such as in 
Houston, Seattle, and Chicago Midway 

• Development of Operational Incentives:

41

• Development of Operational Incentives:
o FAA will seek industry feedback

DRAFT

Equipage

FAA Response:
2 Reduce uncertainty about FAA timelines benefits & costs2. Reduce uncertainty about FAA timelines, benefits & costs
• NextGen Implementation Plan (NGIP), contains upgraded level of detail 

for 2012.

• Conduct a comprehensive assessment of projected NextGen equipage. 
To complete this work, operators will need to share information on the 
state of their fleets and future equipage plans.

• Upon receipt of the further NAC work underway, FAA would work with 
NAC t d t d i iti d biliti d dj t l t i l t

42

NAC to understand prioritized capabilities and adjust plans to implement 
them.

• Continue to develop location-specific and more detailed user benefits. 
FAA / Industry will continue to work together on these estimates.
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Equipage

FAA Response:
3. Develop PPP Loans & joint accountability mechanisms
• FAA Reauthorization contains authority to issue financial incentives;• FAA Reauthorization contains authority to issue financial incentives;

• Complex legal and financial assessment needed;

• Assess Packages A, B and C on the relative priority of each of these for 
incentives.

• Continue developing metrics to track operational performance.  
Will coordinate with the NAC on an as-needed basis throughout 
development of these metrics.

• FAA and industry will need to work together on joint accountability

43

FAA and industry will need to work together on joint accountability 
mechanisms.

* Congressional support would be necessary for PPP loan program.

DISCUSSION

44
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NAC Subcommittee Report

Co-Chairs:
Steve Brown, NBAA
Tom Hendricks, A4A

Work of NACSC 

Since the NAC Last Met:

Change in TOR/Membership revisions

Feedback from the FAA on previous recommendations

Collaborative efforts on:

• DataComm Roadmap

• Metroplex Capabilities

Executive Level Metrics• Executive Level Metrics

46
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NACSC Meetings 2012

Feb 3 May 24 Oct 4

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

NAC

NAC
SC

23 9 15 21 8 19 526

NACSC
WG ?? ?? ??

17

??

5

WGs ??
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DISCUSSION
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BREAK

Business Case & Performance Metrics 
Work Group 

Executive Level NextGen Implementation MetricsExecutive Level NextGen Implementation Metrics
Steve Brown, NACSC Co-chair 

BCPMWG Co-chairs: 

Debby Kirkman, The MITRE 
Corporation

Ed Lohr, Delta Air Lines
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What are the Key Executive Level 
NextGen Metrics?

 BCPMWG Tasking:  Identify, from past 
recommendations and other related work, the key 
high-level metrics to capture NextGen progress

 Audience:  Focus on Aviation-knowledgeable 
executives that are responsible for investment 
commitments

 Selection Criteria for Executive MetricsSelection Criteria for Executive Metrics
 Capture the most significant impacts of NextGen

 Number not more than 5 

 Understandable to a broad spectrum of users and 
audiences

51

Finding

Finding : To understand whether NextGenFinding :  To understand whether NextGen 
improvements are having the expected 
impact, a set of interim targets between 
now and 2018 will help to measure 
whether sufficient progress is being made 

ith FAA and stakeholder effortswith FAA and stakeholder efforts.

52
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Recommendations

Recommendation 1:  Executive level metrics to 
capture NextGen impacts:
• Accident Rate 

• Total Trip Time

• Metroplex Capacity

• Fuel Efficiency

• NAS Cost Efficiencyy

Recommendation 2:  The FAA should continue 
to work with the NAC to develop an executive 
level NAS Access metric.

53

Energy Environment Economy

The recommended High-Level Metrics complement 
Messaging on “Energy, Environment & Economy”

Fuel 
Efficiency

NAS 
Cost 

Efficiency

Metroplex 
Capacity

SAFETY
54

Total Trip 
Time

Fatal 
Accident 

Rate
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Top 5 Metrics: Accident Rate

● Measure:  Number of fatal accidents/million 
Departures by user groupepa tu es by use g oup
● Measure is per FAA/NTSB practice

● Direction:  Reduction in accident rate to keep the 
absolute number of accidents/year the same or 
lower

● Target / Goal from Destination 2025
● Reduce the number of commercial air carrier fatalities per 

100Million pax by 24% (by 2018) over a 9 year period.

● Reduce the GA fatal accident rate to no more than 1 
accident per 100,000 flight hours by 2018

55

Top 5 Metrics: Total Trip Time

 Measure:  Normalized filed flight plan time plus delay 
 Note – can apply to both Part 121 & GA

C i l N li d t t 100 it i Commercial:  Normalized to top 100 city pairs

 GA:  Normalized to transit between (selected) Metroplex pairs:  will 
capture as future work to specify Metroplex pairs

● Target / Goal from Destination 2025
 Optimize airspace & PBN procedures to improve efficiency by 10% 

across core airports by 2018

 Achieve a 5% reduction in average taxi time at core airports (by 
2018)2018)

 Improve predictability be reducing the variances in flight times 
between core airports  (no target provided)

 Comments:
 Includes surface traffic management improvements that reduce taxi 

times

56
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Top 5 Metrics: Fuel Efficiency
• Measure:  Fuel savings from NextGen procedures (Gallons saved per flight)

• Issue of data collection (current BCPMWG action)

• Measured in Metroplex and Core Airport locations as NextGen procedures and 
ti l i t i l t doperational improvements are implemented

• Initially measured directly via user sharing of measured fuel data, leading to calibration 
of fuel savings models based on traffic & measured utilization of the procedures

• Goal:  The FAA, in the 2011 NextGen Implementation Plan (NGIP), has 
estimated a cumulative fuel savings of 1.5B gallons of fuel through 2018 as 
a result of NextGen

• Target / Goal from Destination 2025
• Improve NAS energy efficiency (fuel burned per miles flown) by at least 2% annually  

I ddi i ICAO h bli h d h f l ffi i f i l• In addition, ICAO has published these fuel efficiency targets for commercial 
aviation:

• Improve fuel efficiency by an average of 1.5% per year through 2020 

• Stabilizing emissions from 2020 with carbon neutral growth 

• Cut emissions in half by 2050 compared to 2005

57

Top 5 Metrics: Metroplex Capacity

• Measure
• Allowable throughput (AARs + ADRs) during peak hours 

M t l d ll 23 OAPM M t lper Metroplex , summed across all 23 OAPM Metroplexes.  
Measured across a set of peak hours, TBD

• Direction:  Increased allowable throughput relative to the 
baseline in both IMC and VMC

● Target / Goal from Destination 2025
• Increase (allowable) throughput at core airports by 12% to 

reduce delays by 27% using 2009 as a baseline (by 2018)
• Improve throughput at core airports during adverse 

weather by 14% (by 2018)

• Comments
• Some level of surface/arrival/departure integration will 

contribute to improved throughput levels

58
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Top 5 Metrics: NAS Cost Efficiency
 Measure:  Cost per IFR flight hour (NAS-wide)

 Numerator:  
 Costs include ATO operations, maintenance, and F&E (AlsoCosts include ATO operations, maintenance, and F&E (Also 

decommissioning costs)
 Does not include FAA regulatory (AVS) or other costs
 Also adds the cost of new aircraft avionics to reflect distribution of 

functionality to the airframe….

 Denominator:  Total number of IFR flight hours flown

 Comments
 CANSO metrics include:  IFR flight hours/controller, cost per flight g , p g

hour

 FAA has noted the issue of transitions. New systems are added 
before old systems are decommissioned, with a temporary increase 
in cost,  e.g. navigation (GPS should eventually reduce nav costs 
with VOR/DME decommissioning); “free rider” for GPS constellation

 Note that current FAA practices include the cost of avionics for 
investment analysis or rulemaking
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NAC Action

Consider Executive Level NextGen 
Implementation Metrics and 

Transmit to the FAATransmit to the FAA

60
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Back up Slides Comparing AgainstBack up Slides – Comparing Against 
Congressional Metrics

61

High-level and Medium-level Metrics Identified by 
Congress for Tracking

Fuel Metroplex 

Actual vs 
published 
throughput

Fuel burned between city pairs

Implementation of capabilities 
design to reduce fuel/emissions

Efficiency

NAS 
Cost 

Efficiency

Capacity
throughput 
for the OEP 
35 airports 

Average gate-to-gate 
times

Flown vs Filed Flight times

Operations using advanced 
navigation procedures

Continuous Climb or Descent

Unit costs of 
providing ATC 
services
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Total Trip 
Time

Fatal 
Accident 

Rate

times

Average distance flown 
between key city pairs

Taxi-out times

Gate arrival delays

Runway 
Safety (inc 
incursions), 
op’l errors, 
loss of std 
separation
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Linkage to Destination 2025 Targets

Metroplex 
Capacity

• Increase throughput at 
core airports by 12 
percent to reduce delays 
by 27 percent using a 
2009 operations 
baseline.

• Improve throughput at 
core airports during 
adverse weather by 14

• Improve NAS energy 
efficiency (fuel burned per 
miles flown) by at least 2 
percent annually.. 

Fuel 
Efficiency

NAS 
Cost 

Efficiency

adverse weather by 14 
percent by 2018.

• Maintain 90 percent of major 
system investments within 10 
percent variance of current 
baseline total budget at 
completion.

• Reduce the commercial air 

• Optimize airspace and 
Performance Based 
Navigation (PBN) 
procedures to improve 
efficiency an average of 10 
percent across core airports 
by 2018..

• Improve flight predictability 
by reducing variances in 
flying time between core

63

Fatal 
Accident 

Rate

carrier fatalities per 100 million 
persons on board by 24 
percent over 9-year period 
(2010-2018). No more than 6.2 
[fatalities per 100 million] in 
2018.

• Reduce the general aviation 
fatal accident rate to no more 
than 1 fatal accident per 
100,000 flight hours by 2018.

flying time between core 
airports based on a 2012 
baseline.

• Achieve a 5 percent 
reduction in average taxi-
time at Core airports, 
identified by the Future 
Airport Capacity Task 3 
(FACT 3) for surface traffic 
management.

Total Trip 
Time

DISCUSSION

64
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LUNCH

Integrated Capabilities Work Group

Applying the Metroplex Prioritization Criteria & Mapping the 
Integrated Capabilities to Identified Metroplexes

Tom Hendricks, NACSC Co-chair 

ICWG Co-chairs:

Chris Oswald, ACI-NA

Sarah Dalton, Alaska Airlines
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Applying the Metroplex Criteria

 Provide the FAA with Industry Guidance on 
Which NextGen Capabilities are Most Important 
to Implement in the Mid-Term (2018)

 Considerations: What can be implemented in 
Mid-term?

 ICWG providing guidance on where & what 
capabilities should be providedp p

 Metroplex effort separate from Optimization of 
Airspace & Procedures in the Metroplex 
(OAPM) – merge in the mid-term

67

Applying the Metroplex Criteria approved 
by the NAC in September 2011

 Seven chosen based on historical 
operational data and delay where NextGenoperational data and delay where NextGen 
has the potential to make the most 
difference

 Operational need in the mid-term is the 
greatestg

 Once capabilities are identified based on 
operational need, selection can be refined 
based on benefits and feasibility

68
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Seven Identified Metroplexes

• New York
• Philadelphia• Philadelphia
• Chicago
• Atlanta
• Charlotte
• Dallas/Fort WorthDallas/Fort Worth
• Southern California

69

Commonly Identified Capabilities in 
All Seven Metroplexes

 Surface Management – departure delaysSurface Management departure delays, 
managing runway use

 Performance-Based Navigation (PBN) procedures

 Time-Based Flow Management (TBFM) – internal 
to FAA

 Examine development and implementation 
priorities 

70
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Outcomes and Moving Forward

 Evaluation of capabilities based on feasibility of 
implementation and likely benefits
 All are designed to assist the FAA in helping to 

i iti i b d t t i d liti lprioritize in a budget-constrained political 
environment
 Industry needs proof of concept/proof of 

benefit to make investments of their own 
resources
 Need data for high fidelity quantitative Need data for high fidelity, quantitative 

evaluations of benefits/costs & implementation 
issues associated with deploying operational 
improvements

71

DISCUSSION

72
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NAC Action

Consider Recommendations on:
Applying the Metroplex Prioritization 

Criteria & Mapping the Integrated 
Capabilities to Identified Metroplexes 

and Transmit to the FAA

73

Introduction: DataComm Roadmap

Steve Brown NACSC Co chairSteve Brown, NACSC Co-chair 
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Brief History of DataComm

Europe PETAL trials

Universal 
agreement to 
harmonization via 
ATN B2

2012

SC-
214/WG78 
Standards

2013

ICAO established 
ATN Panel to 
develop SARPs

Boeing develops FANS

Europe PETAL trials

Europe 
establishes 
mandate for 
Link2000 (ATN) 
b 2013 2015

1993

2000

US CPDLC trials

ICAO creates Special 
Committee on FANS 
which introduced the 
CNS/ATM concept

Boeing develops FANS 
1 to meet the needs of 
oceanic airlines

by 2013-2015

1983
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DataComm mid-term

FANS/ATNB1

ARTCCsVDL-2

WX Reroutes
Initial 
Tailored 
Arrivals

Time Based Metering

Fix

Altitude
Heading
Speed

IC/TOC
RNP

FANS/ATNB1
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ARTCCs

TOWER

VDL-2
Network

ATCSCC

VDL-2

Digital ATIS
DCL

VDL-0/2TFM Reroutes

FANS
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Approximately 40% of Controller Workload 
(‘Hello, Goodbye’  - IC/TOC)

A/c in communication
with sector A under

A/c in communication A/c in communication

X X

T f f T f f

with sector A, under
control of sector A

with sector B, under
control of sector A

with sector B, under
control of sector B

Sector
Boundary

Transfer of
Communications Point

Transfer of
Control Point

Sector A Sector B

77

More Efficient Controller “Team” with 
Datalink Communications

Busy Voice Communications Digital Data Communications

Radar
Controller

Data
Controller

Radar
Controller

Data
Controller

78
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Benefits of Basic 
Controller-Pilot DataComm

Benefit Mechanism

Moving routine communications from voice digital datalink

Increased Capacity Controllers can handle more 
traffic

Reduced Delay Reduced frequency congestion
More efficient weather reroutes

Enhanced Safety Reduce ‘mis-communications’

Increased ATC Services Reduce controller workloadIncreased ATC Services  Reduce controller workload

FAA stated goals for program:
•Align with user needs and provide operational benefits
•Meet international commitments
•Set path to deliver the future NextGen services

79

NextGen DataComm Roadmap Task 
Group

Steve Dickson, Delta Air Lines, Inc.
Forrest Colliver, The MITRE Corporation

Co-chairs
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Genesis of Request

• Discussion and Direction from 
NAC – May 19, 2011 Meeting

• FAA Tasking Letter(s) – revised 
after consultation with industry

• NACSC Created the 
DataComm “Roadmap” Task 
Group

81

Group 

• Consideration of Draft 
Recommendations by Feb NAC 
Meeting

Guiding Principles for Task Group 
Recommendations

• Maximize operator participation

• Maximize number of operator participants while embracing support for diverse 
i i i i l di ili i i b i & i lairspace user constituencies, including military aviation, business & commercial 

aviation, general aviation and scheduled air carriers

• Use what we have – accommodate, but don’t perpetuate

• Take best advantage of existing equipage, minimizing retrofits in the near-term while 
focusing on forward-fit opportunities for fleet transformation for all constituencies

• Build confidence incrementally – harmonize for the long run

• Maintain long-term goal of world-wide DataComm service and technology g g gy
harmonization while building operator confidence via early trials & incremental 
deployment of service capabilities, initially in the Tower and Enroute environments

• Support operator/government collaboration

• Stay the course with the TF5 model – collaborate with the FAA to define a workable 
roadmap meeting the needs of both government and the user community.

82
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Debunking a Myth

Myth: Operators do not want to equip more thanMyth:  Operators do not want to equip more than 
once, and deploying an interim D/C capability 
will delay TBO

Truth:  Operators want to begin using basic 
DataComm services with existing capabilities to 
gain experience validate usefulness andgain experience, validate usefulness and 
increase confidence in the program. They will 
gladly upgrade later if business case closes. 

83

FAA Questions

1.Taking into account costs and benefits, develop 
recommendations for the timing of FANS (e.g., 
1/A or 1/A+) and ATN Builds (e g Link 2000+1/A or 1/A+) and ATN Builds (e.g., Link 2000+, 
Baseline 1, and/or 2), and VDL-0 and VDL-2 
capabilities, and the associated level of services 
enabled by each step or build.

Response:

NAC Recommended DataComm Roadmap

84
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2012 2015 2018 2022

TOWER

Services
DCL Trials
D‐ATIS, PDC

DCL IOC

Mid‐2020s

DCL DCL DCL

NAC-Recommended DataComm Roadmap

ENROUTE

Technology

Link

Services

FANS 1/A or
ATS ACARS

FANS 1/A or
ATS ACARS

VDL‐0 or
VDL‐2

VDL‐0 or
VDL‐2

Step 1 – Phase 1 IOC
Initial Services
• TOC/IC
• TFM Reroutes &

Airborne Reroutes
• Altitude/Heading

/Speed

Step 1 – Phase 2 IOC
Additional Services
• Direct to Fix
• Advisory Msgs
• Beacon Code
• Stuck Mic
• Uplink RNAV/RNP 

ATN B2

Step 2 IOC
SC‐214 / 4D TBO

plus
Step 1 Services

VDL‐2

FANS 1/A or
ATS ACARS

FANS 1/A or
ATS ACARS

VDL‐0 or
VDL‐2

VDL‐0 or
VDL‐2

Technology

Link

/Speed
• Altimeter
• Crossing Restrictions
• Initial Tailored Arrivals 

(FMS Integrated)

ATN B1
FANS‐1/A+
Non‐integrated

VDL‐2

p /
published arrivals

• Tailored Arrivals 
(FMS Integrated)

ATN B1
FANS‐1/A+
Non‐integrated

VDL‐2

ATN B1
Non‐integrated,
ATN B2, FANS 1/A+
FMS‐integrated

VDL‐2
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FAA Questions

2. For each service, what is the industry’s recommendation 
on the need for FMS autoload capability?

Response:
• FMS autoload (data message coupling between 

onboard communication and navigation systems) 
is not required in the near-or mid-term for most 
Tower and Enroute Services

86

• FMS autoload will be required for advanced 
trajectory-based services (IOC 2025+), particularly 
in support of LAT/LONG clearances which would 
exceed safe crew data entry working environments
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FAA Questions 
3. What is the industry's recommendation on the need for 

and timing of harmonization of US DataComm 
capabilities with those capabilities being implemented in 

f ?Europe and other parts of the world?

Response:
• Full global harmonization will occur with ATN B2 

services/technologies (i.e. for IOC 2025+)
• The proposed roadmap would offer an initial level of

87

The proposed roadmap would offer an initial level of 
harmonization through operational use of ATN B1 
(Link 2000+ subset) for IOC 2018 – 2022

• Consistent with ICAO GOLD document and Aviation System Block Upgrades 
currently being developed for 12th Air Navigation Conference (Nov 2012).

Mixed Capabilities & Equipage

Overarching: The Task Group recommends that the FAA support 
operations embracing mixed DataComm capabilities and equipage for 
the long-run

 Existing US Fleet will persist and evolve naturally with new acquisitions 
and retrofit opportunities based on market offerings

 Changing landscape of aircraft deliveries for U.S. airlines – “strategic 
forward fit” equipage for en route services during current fleet renewal 
cycle with a demonstrated FAA commitment to offer capability in the 

idmid-term

 Some users may never equip with DataComm – must accommodate 
voice services in perpetuity

88
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Achieving Harmonization

Codify Tower/Enroute Roadmap by RTCA SC-214 / 
EUROCAE WG-78EUROCAE WG 78

• Long-term convergence supporting full TBO

• SC 214 -ATN B2 for Enroute IOC in 2025+

• Near-term convergence

• Link 2000+ ATN B1

• subset to be implemented in two steps for IOC in 2018 and 2022 

• ATN B2 must be backward compatible with Link 2000+ ATN B1ATN B2 must be backward compatible with Link 2000  ATN B1

• Existing equipage (ATS ACARS & FANS 1/A+) should be 
accommodated

• Trials/incremental deployments are encouraged for validation and 
confidence-building
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FY 12 14 16 18 20 22 24 26 28 30

Segment 1
- Tower Service

Segment 1

Revised Departure Clearances (DCL)
Best Equipped Best Served DCLTower IOC 

En Route 
IOCInitial Services

Transfer of Communications
Initial Check-In

FAA Data Comm Roadmap
RTCA TF5  Operation
Revised Departure
Clearance (OI#39)

Data Comm Routine
Communications (OI#17)Seg e t

- En Route Service
IOCInitial Services 

& Infrastructure

Spiral 
Development & 
Implementation 
of Additional  
En Route 
Capabilities

Initial Check-In
Go Button / Airborne Reroutes

Tailored Arrivals 
Controller Initiated Routes 

Direct-to-Fix
Crossing Restrictions

Advisory Messages
Altitudes/Speed/Headings 
Altimeter Settings 
Beacon Codes
Stuck Microphone

TFM Data Comm (OI#44)

Data Comm Routine
Communications (OI#17)

Reroutes (OI#16)

Segment 2
Ad d S i

ITBO
D TAXI

Segment 2
IOC

Tailored Arrivals (OI#42)

Communications (OI#17)

Avionics

Ground System
FANS 

FANS 1/A+ over VDL-2 
transitioning to ATN

ATN 
Range for start of deployment

- Advanced Services D-TAXIIOC
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FY 12 14 16 18 20 22 24 26 28 30

Segment 1
- Tower Service

Segment 1

Revised Departure Clearances (DCL)
Best Equipped Best Served DCLTower IOC 

En Route 
IOC

• TOC/IC
&

NAC-Recommended Data Comm Roadmap

DCL Trials,  
D-ATIS, PDC

• Direct to Fix
d i

Tower IOC 

Seg e t
- En Route Service

IOC • TFM Reroutes &
Airborne Reroutes

• Altitude/Heading
/Speed

• Altimeter
• Crossing Restrictions
• Initial Tailored 

Arrivals 
(FMS Integrated)

Segment 2
Ad d S i

ITBO
D TAXI

Segment 2
IOC

• Advisory Msgs
• Beacon Code
• Stuck Mic
• Uplink RNAV/RNP 

published arrivals
• Tailored Arrivals 

(FMS Integrated)

Avionics

Ground System

- Advanced Services D-TAXIIOC

FANS 1/A or 
ATS ACARS 

(for DCL)

FANS

FANS 1/A+ over VDL-2 

Avionics

Non-FMS integrated

FMS Integration

ATNB1
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FANS 1/A+ 

ATNB2 

FY 12 14 16 18 20 22 24 26 28 30

Segment 1
- Tower Service

Segment 1

Revised Departure Clearances (DCL)
Best Equipped Best Served DCLTower IOC 

En Route 
IOC

Transfer of Communications
Initial Check-In

FAA DataComm Roadmap

Seg e t
- En Route Service

IOC Initial Check-In
Go Button / Airborne Reroutes

Tailored Arrivals 
Controller Initiated Routes 

Direct-to-Fix
Crossing Restrictions

Advisory Messages
Altitudes/Speed/Headings 
Altimeter Settings 
Beacon Codes
Stuck Microphone

Segment 2
Ad d S i

ITBO
D TAXI

Segment 2
IOC

Avionics

Ground System
FANS 

FANS 1/A+ over VDL-2 
transitioning to ATN

ATN 

- Advanced Services D-TAXIIOC
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FY 12 14 16 18 20 22 24 26 28 30

Segment 1
- Tower Service

Segment 1

Revised Departure Clearances (DCL)
Best Equipped Best Served DCLTower IOC 

En Route 
IOC

Transfer of Comm
Initial Check-In

NAC-Recommended Data Comm Roadmap

DCL Trials,  
D-ATIS, PDC

Full Tailored Arrivals 
Controller Initiated

Tower IOC 

Seg e t
- En Route Service

IOC Initial Check-In
Go Button
Airborne Reroutes
INITIAL Tailored Arrivals 
Controller Initiated Routes 
Direct-to-Fix
Crossing Restrictions
Altitudes/Speed/Headings 
Altimeter Settings 

Beacon Codes
Stuck Microphone

Segment 2
Ad d S i

ITBO
D TAXI

Segment 2
IOC

Controller Initiated 
Routes 
Direct-to-Fix
Advisory Messages
Crossing Restrictions
Beacon Codes
Stuck Microphone
Uplink RNAV/RNP

Avionics

Ground System
FANS  

- Advanced Services D-TAXIIOC

FANS 1/A or 
ATS ACARS 

(for DCL)

FANS

FANS 1/A+ over VDL-2 

ATNB2

Avionics

Non-FMS integrated

FMS Integrated

ATNB1
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CONCLUSION
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RTCA Committee Consensus

Margaret Jenny, RTCA

Minority Opinion

 Dissenters present minority position that states:
th i i f th i their view of the issue

 why they are unable to join the consensus
 their preferred position/action & supporting rationale
 a list of those who hold the minority view

 The consensus group documents:
 why it believes the consensus position is superior
 how the minority position has been addressed in the how the minority position has been addressed in the 

development
 The Minority Position Paper is included as a 

separate part of the final document to FAA
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NACSC Comments
Dissenting OpinionDissenting Opinion

Tom Hendricks, NACSC Co-chair
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Boeing Non-concur
1. The DataComm Roadmap Task Group recommendations are the lack 

of key industry members on the team who understand the technical 
ramifications of the recommendations. 

2. The recommendations will significantly increase the cost, as well as 
the technical and schedule risks, for the FAA’s DCIS program.

3. Missing key objective: “NextGen benefits should be delivered as soon 
as possible.” The current approach advocates replicating voice. 

4. Boeing objects to the assumption that the NAS must be a non-TBO 
environment until beyond 2025 when early TBO services are already 
implemented in the NAS today (TA). 

5. Report recommends against requiring FMC-integrated datalink, which 
is necessary to enable TBO and to accrue associated benefits.

6. Roadmap not harmonized.
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DISCUSSION

99

NAC Action

Consider Recommendations on:
DataComm Roadmap and Transmit to 

the FAA

100
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Back Up

101

1:  Lack of Industry Representation

Report acknowledges DCIS responders did not 
participate, despite FAA legal assurances

TG had ample, vetted technical input

No other dissenting opinionsg p

FAA reiterated value of “operator-driven” report

102
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2:  Cost, Technical & Schedule Risk 
to FAA DataComm Program

FAA - TG Charter: 
• Near & mid-term DataCommNear & mid term DataComm

• Only services for which operators close business case

• Address far-term only to ensure smooth evolution

TG roadmap designed to achieve paradigm shift 
from voice – data – to minimize program risk

Goal: near-term benefits while validating concept

Early benefits reduces uncertainty  enhances 
positive business case

Roadmap aligned with FAA plans to great extent
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3: “NG Ops Benefits Should be 
Delivered as Soon as Possible”

TG concurs

Recommendations do allow for early benefitsRecommendations do allow for early benefits
• Incremental deployment leading to increasingly complex 

services

• Leverage cost-effective airborne technology

• Resist urge to advance before TBO defined & validated 

Consensus of entire operator community: p y
• CPDLC alone delivers great benefit

Approach recognizes realities:
• Addresses operator business needs

• Acknowledges inevitable mixed equipage environment
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4:  NAS non-TBO beyond 2025
Delays NextGen 7 Years

Operators see benefit in interim DataComm capabilities

Recs Aligned with FAA goals:g g
• Align with user needs and provide operational benefits

• Set path to deliver the future NextGen services

Recs Aligned with timing of FAA Data Comm roadmap

• Major difference is in the level of avionics required

No business case for operators if only FANS 1/A+ 
deployment for 2018 en route services

End state of TBO is not fully defined

Near term deployment of interim capabilities is the ONLY 
way to close the operator business case
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5:  FMC-Integration Necessary to 
Achieve TBO

TG agrees that TA requires FMC-integration

R d ti d I iti l TA t i l dRecommends continued Initial TA trials and 
extension of iTA to higher density locations
• Must deploy requisite TFM tools

Insufficient data to support business case for TA 
beyond oceanic and iTA trials
• Operators defer investment decision until result of trials
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6:  Roadmap Not Harmonized
Roadmap aligned with Europe

Roadmap consistent with ICAO GOLD p

• FANS and ATNB1 are valid steps in transition

CPDLC has benefit

Boeing approach mostly oceanic ops

• Many more a/c not flying oceanic for whom there is costly or no 
offered path to achieve mid-term TA or TBO

• Dependence on FANS 1/A only increases operator costs

Value in eventual integration of oceanic and domestic ops 
– timing is the issue

Note: No dissent from Airbus or Eurocontrol
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Other Business/Anticipated Issues for NAC 
Consideration and Action 

Dave Barger
President & CEO JetBlue Airways

Adjourn

N t M tiNext Meeting 
Thursday, May 24, 2012

Seattle, WA
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Background 
NextGen offers the United States the unprecedented opportunity to increase the safety, 
predictability and environmental performance of aviation. By establishing the NextGen Advisory 
Committee (NAC)1

 

 in September 2010, the FAA has established an ongoing venue and process 
to enable stakeholders to advise the FAA on issues related to near- and mid-term implementa-
tion by providing a shared vision of NextGen for domestic and international arenas. The NAC 
Subcommittee will support the NAC as defined in this Terms of Reference. 

 
Purpose and Scope 
The purpose of establishing a subcommittee of the NAC is to support the NAC in developing 
consensus-based recommendations to the FAA on issues related to NextGen implementation. A 
requirement is an understanding of overall NextGen operational capabilities and implementation 
constraints, with an emphasis on the near- and mid-term (through 2018). The Subcommittee will 
represent the same stakeholder groups as the NAC (defined below). 
 
Specifically, the Subcommittee supports the NAC by providing a group of experts on operations, 
finance, FAA plans and programs, and technologies that are critical to the successful imple-
mentation of NextGen. In essence, the Subcommittee will provide the staff work for the NAC, 
applying knowledge and expertise to forge consensus on critical issues and providing input to 
the NAC for public deliberation and decision to forward to the FAA. In conducting its work, the 
                                                           
1 See www.rtca.org to view a copy of the Terms of Reference for the NAC 
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Subcommittee will help the NAC in fostering a common understanding of success with joint 
performance objectives and development milestones to be reviewed as implementation 
progresses. The primary focus is on implementation issues, including prioritization criteria at a 
national level, joint investment priorities, location and timing of capability implementation and 
recommendations for new or revised policies aimed at facilitating the timely delivery of NextGen 
benefits.   
 
Finally, the Subcommittee plays an important role for the NAC in providing a venue for the FAA 
as well as industry partners to report on progress on the implementation of NextGen operational 
capabilities and associated airspace performance improvements under the umbrella of the 
Federal Advisory Committee Act. 
 
 
Committee Structure 
The NAC Subcommittee will obtain its tasking from the NAC, and will utilize the subordinate 
Work Groups to develop detailed recommendations. The structure is depicted below. 
 

NNAACC  aanndd  AAssssoocciiaatteedd  SSttrruuccttuurree  
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• NextGen Advisory Committee (NAC) 
o Overall direction of Committee 
o Review and approve recommendations to FAA 
o Field requests from FAA 
o Review and approve creation of Work Groups, as appropriate 
o Meet three times per year in Plenary (open to public) 
o Direct work of Subcommittee 

 
• NAC Subcommittee (NACSC) 

o Staff to Advisory Committee 
o Develop TORs, review work of WGs and TGs, present findings to NAC 
o Meet bi-monthly or as needed 
o Forward recommendations and other deliverables to NAC for consideration 

 
• NACSC Work Groups and Task Groups 

o Created to address specific Taskings 
o May be short-term or standing activities 
o Forward recommendations and other deliverables to NACSC 

 
 
Operating Guidelines 
The Subcommittee will tackle issues as directed by the NAC. If in the conduct of their work, the 
Subcommittee feels it would be beneficial to provide advice to the FAA on other topics, they 
may request that the NAC task them to develop those recommendations and bring them to the 
NAC. Subcommittee meetings are not open to the public. 
 
 
Subcommittee Representation 
The NAC Subcommittee membership will represent the following stakeholders: 

• Air Traffic Management Automation Providers (automation, infrastructure and system 
engineering) 

• Aircraft Manufacturers (Air Carrier, General Aviation, Military) 
• Airports 
• Avionics Manufacturers/PBN procedures 
• DoD 
• Environmental Interest 
• FAA 
• FFRDC 
• Finance 
• International 
• Labor 
• MITRE 
• Operators:  Air Carriers, General Aviation/Business Aviation 
• RTCA 
• TSA 
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Subcommittee Membership 
Membership on the NAC Subcommittee is weighted toward those who not only operate in the 
system, but will have to make critical investment decisions as we move toward NextGen. The 
NACSC will utilize a combination of one-year and two-year terms for the initial appointments.  
Members: As with the NAC itself, members of the NACSC must be able to speak for and 
commit their organizations to the consensus of the committee, and have working knowledge 
and expertise of the FAA, the NextGen programs, technologies and operations. Members have 
full voting rights (see exceptions below). Members are expected to be present at all meetings. 
Their designated Alternate may attend no more than twice a year. Co-chairs will review 
committee structure annually and take committee participation into account for ongoing 
membership. 

 
 

Alternates: One designated Alternate for a Member can be identified by submitting a single 
person for approval by the NAC Subcommittee co-chairs, to serve the same term as the 
member. Like a Member, an Alternate is selected based on their knowledge, experience, 
position in their company and ability to speak for and commit their organization to the 
consensus of the group. A designated Alternate can attend in place of a Subcommittee 
Member , but not more than twice a year.  
 
Non-voting Members: FAA (Air Traffic Operations, Aviation Safety, Airports, and Policy and 
Environment), MITRE and RTCA are non-voting members of the Subcommittee. They will 
take part in the Subcommittee’s deliberations and provide input to final products; however, 
they do not represent affected user groups in reaching consensus. 

 
All participants on the NACSC, regardless of position, are expected to keep their organization’s 
representative on the NAC (if applicable) informed of the NACSC work. 
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Work Groups 
Work Groups will be established as outlined below. The Subcommittee and the Work Groups 
may need to establish Task Groups to accomplish specific, shorter term tasks. WG products—
including recommendations, where appropriate—are presented to the NAC Subcommittee for 
review and deliberation, and if so directed by the NAC, presented to the NAC for consideration 
at its public meetings. Members of Work Groups and Task Groups will be appointed by the NAC 
Subcommittee Co-chairs in consultation with the RTCA President and NAC Chairman and DFO. 
Work Groups and Task Groups meetings are not open to the public.   
 
The NACSC will approve Terms of Reference for each Work Group defining the objective, 
scope, membership, specific tasks and deliverables with a schedule. Unlike the NAC and the 
Subcommittee, members of the Work Groups and Task Groups do not represent a particular 
affected entity and are selected for their expertise in the subject matter rather than their 
affiliation. Work Groups develop draft recommendations for consideration by the NAC 
Subcommittee. Annually, Terms of Reference for Work Groups and Task Groups must be 
reviewed and updated as appropriate. Work Groups and Task Groups, unless specifically noted 
otherwise in the Terms of Reference, will terminate upon delivery of their recommendations.  
 
 
NACSC Meetings 
The NACSC will, at a minimum, meet every other month.. Because the Subcommittee and its 
associated Work Groups are not Federal advisory committees, its meetings are not required to 
be open to the public; nor can the Subcommittee make recommendations directly to the FAA. 
While not required, some meetings of the NAC Subcommittee might be open to the public to 
provide an early opportunity to identify potential concerns associated with draft 
recommendations. 
 
 
NACSC Work Groups 
Three Work Groups are being established under the NAC Subcommittee to support the 
development of recommendations for the FAA. The following outlines the scope of the Work 
Groups: 
 

Airspace & Procedures 
• Performance-Based Navigation implementation and associated redesign of Airport, 

Terminal and Metroplex airspace to enhance efficiency of airport traffic flows  
• All aspects of implementing new procedures and modifying airspace to deliver 

operational benefits 
• Strategy for reduced separation and/or wake vortex standards to take advantage of 

Closely-Spaced Parallel Runways 
• Parallel work with the FAA/Industry Collaborative Decision Making (CDM) team 

accomplishing implementation of surface management systems Surface CDM 
Deployment Team (SDT) 

 
Business Case & Performance Metrics 
• Financial aspects of NextGen capabilities 
• Analysis 
• Performance Metrics 
• Cost/Benefit/Risks of capabilities 

 

Attachment 3 NACSC TORs



 

NACSC Terms of Reference Revised 2/3/2012 Page 6 of 9 
 

Integrated Capabilities 
• Delivering benefits-yielding operational capabilities, including capabilities at each 

Metroplex, between Metroplex/city pairs and in the en route airspace 
• Applications for ADS-B, DataComm, SWIM, other NextGen foundational elements as 

specified in the FAA’s 2011 NextGen Implementation Plan and Enterprise Architecture 
• Integrated CNS/ATM – Surface, Runway, Metroplex, Cruise, Pre-flight applications 
• Interface with Metroplex Optimization of Airspace and Procedures work efforts, including 

how these operational changes integrate with other improvement efforts across all 
domains (e.g. surface and cruise).  

 
 
 
Specific Tasks and Deliverables 
The NAC Subcommittee will deliver its consensus output to the NAC fifteen (15) days in 
advance for deliberation in meetings open to the public. It is expected that the NACSC will 
utilize the Work Groups to develop the products and bring them to the NACSC for consensus. 
These are further defined in the Work Groups Terms of Reference. 
 
 
Airspace and Procedures 
 

Product Brief Description Intended Use Due Date 
Strategic 
Airspace 
recommendations  
 
 
 
 
Develop 
recommendations 
to transition to a 
fully automated  
SAA/SUA 
 
Metroplex 
Prioritization 
 
 
 
 
 
Metroplex 
Airspace and 
Procedures 
Feedback 

In conjunction with the Integrated 
Capabilities Work Group, develop strategic 
recommendations on operational 
components of the nation’s future airspace 
and forum to identify operational re-design 
goals. 
 
Develop recommendations for transition to 
a fully automated Special Activity Airspace 
(SAA) and Special Use Airspace (SUA). 
 
 
 
Metroplex Prioritization: In conjunction with 
the Integrated Capabilities Work Group, 
review prioritization criteria and 
considerations approved by the NAC 
evaluating these for application to the 
Metroplex Optimization efforts.   
 
Metroplex Airspace and Procedures 
Feedback: Provide Industry participation to 
operational Metroplex efforts. 
 
 

Ensure customer feedback to 
FAA on decisions concerning 
proposed airspace re-design, 
management and usage 
policy. 
 
 
FAA and DoD will use to build 
system where real time, 
operationally useful 
information is available to 
operators. 
 
FAA will use to prioritize 
implementation of airspace 
and procedures changes at 
metroplexes. 
 
 
 
FAA will use in modifying 
airspace and procedures in 
the identified metroplexes. 

Ongoing  
 
 
 
 
 
 
Ongoing  
 
 
 
 
 
June 
2011 
 
 
 
 
 
Ongoing  
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Business Case & Performance Metrics 
 

Product Brief Description Intended Use Due Date 
Key NextGen 
Performance 
Indicators 

Recommend performance indicators. FAA will use the 
performance indicators for 
measuring NextGen 
 

August 
2011 

NextGen 
Measurement 
Methodology 

Recommend a measurement 
methodology (baseline; empirical vs. 
analytical data; frequency). 

FAA will use the 
measurements to Evaluate 
NextGen implementation  

August 
2011 

 
Commitments from 
Participants 

 
Secure commitments from participants 
to provide data currently not available to 
the FAA.  
 

 
Industry will support the FAA 
by providing data for 
evaluating NextGen 
implementation  
 

 
August 
2011 

Updated 
Cost/Benefits/Risks 
Database 
 
 
Equipage Tasking 
 
 
 
 
 
 
 
 
 

Build on Task Force 5 
Cost/Benefit/Risks dashboard that 
served as the basis for selecting 
operational capabilities. 
 
Using recommendations approved by 
the NAC in May 2011, for each relevant 
user group, identify the gaps in the 
business case (i.e. the delta between 
cost and associated benefit) for 
NextGen-required equipage that 
operational or financial incentives could 
be used to close. 
 
Support the NAC Equipage AdHoc: 
Using recommendations approved by 
the NAC in May 2011, for each relevant 
equipage type and/or user group, as 
appropriate, identify the incentive(s) 
most likely to close the business case 
gap.  Also, identify which delivery 
mechanisms would be the most 
effective for the recommended 
incentive(s).  Most helpful would be 
scenarios of various financial options, 
i.e. loans, grants, other avenues, that 
are in accord with current political and 
fiscal climates.  
 
In coordination with the ICWG (dividing 
work responsibilities as appropriate):  
 

• Identify reasonable conditions 
that would justify investment of 
taxpayer funds on incentives. 

Industry can determine how 
operational capabilities have 
been integrated into the 
FAA’s 2011 NGIP 
 
FAA will receive specific 
information on capabilities 
and associated equipment 
that could receive 
operational or financial 
incentives. 
 
 
 

Ongoing 
 
 
 
 
Equipage 
Taskings 
September 
2011 
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Product Brief Description Intended Use Due Date 
 

• Define a realistic timetable for 
recommended financial and/or 
operational incentives to drive 
investment decisions and 
transition, along with any related 
considerations. 

 
• In terms of an incentives 

program, identify the assurances 
that could be provided to early 
adopters of NextGen technology. 

 
• Recommend criteria for 

evaluating the success of 
incentives.  

 
 
Integrated Capabilities  
 

Product Brief Description Intended Use Due Date 
Metroplex 
Prioritization 
 
 
 
 
 
Integrated 
Capabilities 
Scoping and 
Requirements 
 
 
Integrated 
Capabilities Future 
Planning 
 
 
 
Strategic Airspace 
recommendations  
 
 
 
 
 
 
 

Metroplex Prioritization: In conjunction 
with the Airspace and Procedures Work 
Group, review criteria and considerations 
approved by the NAC for site 
prioritization for the Metroplex 
Optimization efforts.   
 
Integrated Capabilities Scoping and 
Requirements: Create preliminary 
portfolio of integrated capability 
requirements, with time frames for 
implementation.  
 
Integrated Capabilities Future Planning: 
Review FAA’s specific plans for 
capability implementation.  
 
 
 
In conjunction with the Airspace and 
Procedures Work Group, develop 
strategic recommendations on 
operational components of the nation’s 
future airspace and forum to identify 
operational re-design goals. 
 
 
 

FAA will use to prioritize 
implementation of airspace 
and procedures changes at 
Metroplexes. 
 
 
 
FAA can map the 
capabilities identified in the 
Task Force 5 Final Report 
and NGIP Action Plans.   
 
 
FAA will receive specific 
recommendations for 
investments and priorities 
for successful NextGen 
implementation. 
 
Ensure customer feedback 
to FAA on decisions 
concerning proposed 
airspace re-design, 
management and usage 
policy. 
 
 
 

June 2011 
 
 
 
 
 
 
June 2011 
 
 
 
 
 
On-going 
effort with 
specific 
timing 
TBD 
 
Ongoing 
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Product Brief Description Intended Use Due Date 
Equipage Tasking 
 
 
 
 
 

Prioritize the NextGen mid-term 
operations that are dependent on 
equipage. 
 
 
 
 
In coordination with the BCPMWG 
(dividing work responsibilities as 
appropriate):  
 

• Identify reasonable conditions 
that would justify investment of 
taxpayer funds on incentives. 

 
• Define a realistic timetable for 

recommended financial and/or 
operational incentives to drive 
investment decisions and 
transition, along with any related 
considerations. 

 
• In terms of an incentives 

program, identify the assurances 
that could be provided to early 
adopters of NextGen technology. 

 
• Recommend criteria for 

evaluating the success of 
incentives. 

FAA will receive specific 
information on capabilities 
and associated equipment 
that could receive 
operational or financial 
incentives. 

May 2011 
 
 
 
 
 
 
September 
2011 

 
 

NACSC Task Group 
To provide continuity and to complete the work of the previous Air Traffic Management Advisory 
Committee, Trajectory-Based Operations (TOps) Sub-Work Group, a Task Group (TOps2) has 
been established. The Tasking is to develop a Trajectory-based operations Recommendation 
and Report for consideration at the NAC September 29, 2011 meeting. 
 
By February 3, 2012, develop recommendations for a roadmap for Tower and domestic En 
Route Data Comm services and associated technologies through 2030.  The roadmap should 
include commitments made to both the FAA and aviation community sides.  It should address 
concerns about U.S. and European alignment of ground systems and avionics, as well as 
expected avionics service life and potential for obsolescence.  The services should be prioritized 
in case they cannot be implemented concurrently. 
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REMARKS OF NAC CHAIRMAN BARGER 

EXCELLENCE: 

- As we begin this morning, coming together from across the spectrum of aviation, airlines and 
airports, manufacturers and regulators, general aviation and corporate, we’d be remiss not to 
take note of our surrounding. 

- Embry Riddle Aeronautical University is truly a unique center of aviation excellence. 
- Dr. Johnson – thank you for welcoming us to your magnificent campus. 
- Our surroundings today epitomize excellence, from the home of the Daytona 500 just across the 

field to this campus and the students who call it home. 
- This campus didn’t always look this way.  You may know that on Christmas Eve, 2006, a tornado 

ripped across the campus, where we sit this morning, destroying most of the school’s flight line 
and causing $50 million in damage. (PHOTO) 
 

- Dr. Johnson, to you and your alumni and supporters: Congratulations on an excellent rebuilding 
effort. 

- This test bed where we sit this morning is a premier example of excellence in collaboration 
between the public and private sectors, Embry Riddle, Lockheed Martin, the FAA and many 
other business partners testing today’s ideas to ensure they work and exploring tomorrow’s 
possibilities. 
 

- Embry Riddle is the world’s leading aviation institute of higher education, supplying more pilots 
to industry, more controllers to the FAA and more aeronautic engineers than any other source. 

- As we met with students yesterday and strolled down Legacy Walk, your curriculum is truly 
remarkable – spanning from under graduate majors in flight, business and engineering to 
graduate and doctoral degrees in engineering physics and even unmanned aircraft systems. 

- As members of this advisory committee, let us take inspiration from the students, faculty and 
work product of Embry Riddle and its rich history as we dedicate ourselves to our mission of 
providing the best recommendations to the FAA on moving forward with NextGen. 

LEADERSHIP:  

- As we reflect on our setting for today’s meeting, aviation’s educational center of excellence, 
each of us understands that this University high standards didn’t just happen. 

- The output of this University be it in partnership with Government on research or the FAA or 
business partners on testing future technology and processes, takes place because of 
outstanding leadership. 

- Dr. Johnson, your leadership in rebuilding this campus and in building the team of distinguished 
faculty leaders, as you develop future leaders in aviation, is what we all strive to do as 
committee members as we strive to make solid recommendations to the FAA. 

- And at the FAA, with the resignation of Administrator Babbitt, we are also watching their change 
in leadership. 
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- Michael, stepping in as Acting-Administrator, you have been a strong advocate for the work of 
our Committee.   You understand our differing perspectives and truly appreciate our efforts and 
those of our colleagues in this voluntary assignment. 

- We all fully support you in your new role and are here to help as needed.  Thank you for 
continuing on as our designated federal official as you take on the added weight of responsibility 
leading the FAA. 

- The FAA’s leadership has been matched by some tremendous leadership with the Work Groups 
and the Task Groups that we will hear from during the day. 
 

IMPERATIVE 

- Recently, the President spoke of the need to invest in our nation’s infrastructure.  While 
highways, bridges and electric grids received most of the attention, I focused my attention on 
the need to modernize our nation’s air traffic control infrastructure. 

- I have spoken before about the Energy, Environmental and Economic benefits that would flow 
from reduced delays, safer tracking and routing of aircraft and reduced fuel burn and emissions. 

- Each of us, beyond our coming together three times each year, need to step up our own rhetoric 
and become cheerleaders for investment in NextGen.   

- We need to be part of the team, no solely relying upon the professionals at the FAA, to tell our 
colleagues, customers and the public why this investment is so vitally important. 

- We all are asked to give speeches to various groups and I urge each of you to enhance your own 
voice as you become advocates for NextGen and increase public awareness on this issue. 

- We all agree that failure is simply not an option as no action will surely lead to a failed system. 
- This afternoon, we will consider a Data Comm roadmap that will lay out an operator orientated 

view – certainly not the only view – on how to move forward in an evolutionary way on this core 
NextGen technology. 
 

FUNDING 

- In a moment, you will hear from Michael and in his remarks, I am hoping we receive an update 
on the FAA’s reauthorization legislation, now in its 23rd extension – and, I hope, its final one. 

- Long term and stable sources of funding for the FAA’s efforts, ongoing and new ones to come, 
are critical to the success of NextGen. 

- The unprecedented delay of more than four years in crafting new legislation has delayed 
projects. 

- Our work, however, must move forward with bold thinking based on honest and heartfelt 
debate, on how to best recommend a pathway for the FAA – with less focus on the funding 
realities for the time being. 

- To contribute to this effort, our Committee will consider how to move ahead with 
enhancements for addressing the future seven of the most impactful Metroplex regions. 
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CONSENSUS 

- One of the key reasons the FAA at us on this Advisory Committee was not create the newest and 
best science that might take us forward, but to examine the known products and processes and 
decide on a plan we thought would achieve the best results, safely, in the nearest term possible. 

- The goal was to give all of the key stakeholders a literal “seat at the table” so we could arrive at 
a go-forward plan. 

- Consensus is a great thing – if you can achieve it. 
- However, it can also be the enemy of great, forcing those seeking it to settle on something less 

than great, a lesser common denominator if you will. 
- Our group wasn’t assembled to recommend the least common denominator to the FAA. 
- I believe the best part of the process of trying to find consensus actually is the process itself. 

 
- Through the debates, all issues must stand on their own and those less worthy, simply will not. 
- To have unanimous consensus for consensus sake is not what I have in mind as chairman. 
- I am reminded of a discussion some of us had recently over dinner with Michael where we 

talked about the TSA’s new Trusted Traveler Program, in Atlanta. 
- Delta’s customers, more than 4,000 each day, are having expedited, secure screening because 

Delta invested in technology systems that give it the ability to participate.  This truly is an 
example of “best equipped, best served.” 

- If the consensus process was followed to a tee here, other carriers not ready or perhaps not 
willing to be participate due to the investment required, would have slowed the progress being 
enjoyed by Delta and its customers today.  This would not be right. 

- Our group has evolved its discussions at the Subcommittee so that candid debate has led to 
recommendations we will discuss today. 

- We also look forward to hearing from the FAA on how they are responding to our previous 
recommendations. 

ENERGY 

- Not every viewpoint, scientifically based or otherwise, can achieve widespread backing even in a 
drive towards consensus. 

- Our work, I believe, is to come together and help every segment of our industry realize that our 
recommendations will remove the uncertainty from the business case necessary for NextGen to 
succeed. 

- Our work will mitigate risk by each of us holding each other accountable. 
- This work will be evolutionary, not revolutionary, and over time, the investments will produce a 

safer and more efficient aviation system. 
- That is why the executive level metrics discussion is crucial to how we measure whether 

NextGen is making a meaningful difference. 
- My only continued ask of each of you on this Committee, including and especially our partners 

from many different offices within the FAA, is to stay focused and stay energetic on our mission. 
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- We have begun to truly make progress in passing along meaningful and refined 
recommendations to the FAA on how to advance NextGen.   

- Now more than ever, I hope you will stay passionate in our meetings and in your day to day 
work and focus as much energy as you can on continuing our progress. 

Thank you.  
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FINAL – v7 02/01/12  1330 
NextGen Advisory Committee 
Michael Huerta 
Daytona Beach, February 3, 2012      
  

Thank you, Dave (Barger).  It’s a pleasure to be here 

today for this session of the NextGen Advisory Committee.  

We have a very full agenda, so let me jump right in. 

A big topic on my mind right now is reauthorization.  

There were two significant developments this week.  As 

you know, the FAA’s spending authority was set to expire 

on January 31.  Last week, Congress approved the 23rd 

short-term funding extension, and President Obama has 

signed it into law.  It provides funding until February 17.   

 On January 31, a House/Senate Conference 

Committee reached agreement on a four-year, $63 billion 

reauthorization for the FAA.  We are now reviewing the 

Conference Committee’s report, and we are hopeful that it 

will lead to passage of a multi-year reauthorization bill in 

the very near future.  I don’t have to tell you how urgently 

we needed this action.  We have spent a lot of effort over 

the last four years trying to manage the 23 short-term 

funding extensions.  We need reauthorization to provide 
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stability and predictability to NextGen and other aviation 

programs, and to give taxpayers and the traveling public the 

aviation system this country deserves.  

There is more concrete news to report on the 

appropriations process.  Congress enacted our FY 2012 

appropriations legislation on November 18. The bill funds 

the FAA at $15.9 billion, very close to last year’s level.  It 

increases our NextGen investments by 6 percent, to a total 

of $935 million.  It also supports our new Shared Services 

organization (AFN) and the new NextGen office (ANG).   

The bill provides $2.73 billion for Facilities & 

Equipment, the same as last year.  That means increases for 

En Route Automation Modernization – ERAM – and Phase 

3 of the Terminal Automation Modernization/ Replacement 

Program – TAMR – but it reduces funding for our NextGen 

Solution Sets, and WAAS.  The F&E appropriation also 

includes $3 million for a demonstration project that will let 

us use third parties to design and deploy public use RNP 

procedures at mid-sized airports.   And the funding we got 

for Research, Engineering, and Development increases 
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NextGen environmental research by $3 million. This will 

expedite the development of viable alternative aircraft 

fuels, and continue the efforts of the CLEEN program. 

There are some things we didn’t get in the 

appropriation.  For instance, we had requested $27 million 

for NextGen Net-Enabled Weather (NNEW), but there was 

no new funding there.  The RED program is funded at $168 

million, $2 million below FY 2011.  And the additional 

funding for ERAM was transferred to the F&E account, 

since ERAM has not reached operational status.  

Now let me turn the focus to what’s happening in the 

FAA.  I’m happy to report that the new NextGen 

Organization is now official, with Vicki Cox as Assistant 

Administrator.  This organization is responsible for: 

• Identifying who has responsibility, accountability and 

decision-making authority for each step in the lifecycle 

of an improvement.   
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• Ensuring enterprise level integration of new and 

sustained capabilities within FAA. 

• Ensuring agency-wide NextGen engagement, because  

NextGen is truly an agency-wide initiative. 

• Ensuring that NextGen gets the attention and resources it 

needs to successfully achieve its goals. 

For those wondering about my status as Acting 

Administrator, the simple answer is that I will continue to 

wear two hats, focusing on the day-to-day operations of the 

agency.  As you know, I came to the FAA to work closely 

on NextGen. While there will be additional demands on my 

time as we focus on our top priority – ensuring the safety of 

our national airspace – I want you to know that I am 

committed to our collective efforts to drive NextGen 

forward. Dave has my commitment to continue as 

designated federal official for the NAC through the end of 

his term.  On a related note, I know that some members 

have asked about the length your term. The NAC Terms of 

Reference outline that appointments are for two years, but 
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members can serve multiple terms.  It also calls for a 

review of membership, seeking to balance aviation 

interests.  We will be reviewing this and provide more 

specific insights at our meeting in May. 

One other topic I want to address is LightSquared.  

We have worked with LightSquared since last August to 

evaluate the compatibility of certified aviation receivers 

with the planned LightSquared network.  LightSquared was 

very cooperative throughout this process, providing 

information on its planned network and offering its 

expertise to help resolve some of the technical issues.  

The analysis concluded that the system as proposed by 

LightSquared would cause interference to aviation, 

particularly for lower altitude operations.  There would be 

impacts to navigation and to Automatic Dependent 

Surveillance – Broadcast (ADS-B) for fixed-wing aircraft 

and helicopters.  Of special concern is the impact on terrain 

awareness and warning systems (TAWS) used by the fixed-

wing aircraft and helicopters  to reduce the risk of 

controlled flight into terrain.  Many consider the mandatory 
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installation of TAWS into U.S. commercial aircraft as the 

single greatest contribution to improving U.S. commercial 

aviation safety in the last 20 years.   

It’s a tough issue.  But based on what we know, now 

it’s time for the Department of Transportation to work 

through the National Telecommunications and Information 

Administration,  in coordination with the FCC, to 

determine next steps. 

Now to our agenda.  First, let me thank you for 

answering our call for actionable recommendations.  The 

FAA is in agreement with many of the recommendations, 

and we will use them as critical input for planning.  But I 

want us to have a common understanding about what that 

means.  Specifically, I ask you to please keep in mind that 

recommendations accepted into the planning process will 

be subject to all the forces that always affect our planning. 

Budget is one of those forces, but there’s also an issue of 

bandwidth – that is, our ability to manage a significant 

number of recommendations with the resources we have.   
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Our focus today is on the resulting actions, for both 

the FAA and industry.  NextGen will not happen without 

partnership and shared commitments between government 

and industry.  On the FAA side, most actions are tied to 

existing programs.  That means we can move out quickly 

without the need for additional funding.  As we get into the 

briefing, you’ll see that industry has actions too, 

particularly in metrics and equipage.  

I am confident that by continuing to work together, we 

can make progress this fiscal year.  Thank you, and now 

let’s turn to the presentation. 
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Background/Introduction 
In February 2011, the Integrated Capabilities Work Group (ICWG) was charged with two initial 
tasks—(1) metroplex prioritization and (2) integrated capabilities scoping & requirements.  As 
enumerated in the ICWG’s Terms of Reference, issued by RTCA on February 3, 2011, the 
metroplex prioritization task was defined as follows: 

Review criteria and considerations approved by the [NextGen Advisory Committee] on 
September 23, 2010, for site prioritization for the Metroplex Optimization efforts.  
Determine the applicability and extensibility of the objective criteria with regard to the 
broader Metroplex and integrated capabilities view for implementation and integration of 
other NextGen capabilities. Provide specific recommendations on suitability of the criteria 
set and applicable adjustments. 

The integrated capabilities scoping & requirements task was defined as follows: 

Create preliminary portfolio of integrated capability requirements, with time frames for 
implementation. Use the results of [the metroplex prioritization task] to identify and 
prioritize the major metroplexes.  Map capabilities identified in the Task Force 5 Final Report 
and NGIP Task Force 5 Action Plans to identified metroplexes. 

The purpose of these tasks was to provide the NextGen Advisory Committee (NAC) and the FAA 
with actionable and supportable recommendations regarding what NextGen improvements 
should be implemented within which metroplexes at what time within the mid-term future—
defined as between now and 2018.  Ultimately, it is hoped that these recommendations will 
help the FAA and industry prioritize mid-term NextGen implementation in a resource-
constrained environment. 

Executive Summary 
This document summarizes the work that the ICWG has performed between September and 
December 2011 pursuant to the two tasks described above.  This work includes the following: 

• Segmentation of the 27 metroplexes that the ICWG recommended for consideration in 
its September 2011 deliverable1

                                                           
1 ICWG Findings and Recommendations: Metroplex Prioritization and Integrated Capabilities Scoping & 

Requirements, RTCA, September 2011. 

 into “Tier 1” and “Tier 2” groups.  This segmentation 
was undertaken at the request of the NextGen Advisory Committee Subcommittee 
(NACSC) to manage the ICWG’s work flow and evaluation activities.  The Tier 1 group 
consists of seven metroplexes that the ICWG determined to have the most significant 
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operational needs for mid-term NextGen capabilities.  The Tier 2 group consists of the 
other 20 metroplexes. 

• Qualitative evaluation of the benefits and implementation feasibility of the 61 
integrated capabilities within the Tier 1 group of metroplexes.2

• Refinement of the portfolio of integrated capabilities that the ICWG is considering in its 
work effort, which was originally presented in the ICWG’s September 2011 deliverable. 

 

The document also enumerates a series of key findings and recommendations, which are 
summarized in the following two sections. 

Summary of Key Findings 
• Finding 1: Operational need for mid-term NextGen capabilities is greatest in the 

following seven metroplexes, listed in rank order: New York, Atlanta, Chicago, Southern 
California3

• Finding 2: The qualitative evaluations of the benefits and feasibility of mid-term 
NextGen capabilities within these seven metroplexes are generally consistent with one 
another and with the findings of Task Force 5. 

, Charlotte, Philadelphia, and Dallas/Fort Worth. 

• Finding 3: Capabilities associated with near and mid-term airport surface management, 
performance-based navigation (PBN) procedures in terminal area airspace, and time-
based flow management (TBFM) were consistently ranked highly because they promise 
to provide substantial operational benefits and are viewed as feasible to implement 
between now and 2018. 

• Finding 4: Capabilities associated with advanced collaborative decision making, 
trajectory based operations, and on-demand National Airspace System (NAS) 
information were consistently evaluated to be less important than surface and PBN 
procedures.  These rankings were due in part to the implementation uncertainties that 
are associated with datacomm technologies, critical enablers for many of these 
capabilities.  This said, certain of these capabilities—particularly ATC automation tools 
that will facilitate enhanced merging and spacing without traditional vectoring 
techniques—will be needed to maximizing the benefits associated with PBN procedures.  
This is especially true in metroplexes like New York where airspace currently used for 
vectoring aircraft may be needed in the future for additional capacity-enhancing PBN 
procedures. 

• Finding 5: There is insufficient data currently available for high fidelity, quantitative 
evaluations of the benefits, costs, and implementation issues associated with deploying 

                                                           
2 At the time of publication, evaluation of the Dallas/Fort Worth metroplex has only been partially completed. 
3 Inclusive of greater Los Angeles and San Diego. 
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specific operational improvements or sets of operational improvements within 
particular metroplexes.  Higher fidelity evaluations are needed to make quantitative 
business cases; and justify acquisition, implementation and equipage decisions.  The 
level of effort and sophistication of this additional work is beyond the ICWG’s current 
capabilities to provide. 

• Finding 6: Ongoing coordination is needed among key stakeholder groups and the FAA 
regarding what operational capabilities will be delivered by operational improvements 
included in the FAAs NextGen Segment Implementation Plan, Version 3.0 (NSIP) and 
associated increments, particularly Segment Alpha. 

Summary of Recommendations 
• Recommendation 1: The aforementioned seven metroplexes--New York, Atlanta, 

Chicago, Southern California, Charlotte, Philadelphia, and Dallas/Fort Worth—should 
comprise the Tier 1 group of metroplexes that the ICWG will evaluate.  The other 20 
metroplexes recommended for consideration in the ICWG’s September 2011 deliverable 
should comprise the Tier 2 group. 

• Recommendation 2: Consistent with Task Force 5 recommendations, surface 
management, PBN procedures, and near-term TBFM should be prioritized for 
implementation within the Tier 1, and likely Tier 2, metroplexes.  Specific operational 
improvements that are recommended for prioritization are summarized in Appendix B. 

• Recommendation 3:  Efforts should be made to reduce the amount of uncertainty 
associated with the datacomm program.  Doing so will enable more reliable evaluation 
of the implementation feasibility of datacomm-dependent operational capabilities.  The 
ICWG is encouraged that these efforts are already underway through the NAC’s 
Datacomm Roadmap Task Group. 

• Recommendation 4: There should be ongoing dialog between the FAA and key 
stakeholder representatives—commercial and private aircraft operators, airport 
operators, avionics manufacturers, and procedure designers-- to ensure that a common 
understanding of the operational improvements contained in the FAA’s NSIP and 
associated operational improvement increments.  The ICWG should serve as a forum for 
these discussions. 

Metroplex Prioritization 
Methodology 

With the completion of the initial mapping exercise for the New York and Houston metroplexes 
(conducted prior to the delivery of September ICWG report), the ICWG and NACSC recognized 
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that the workload associated with the capability mapping efforts would preclude completion of 
all of the 27 metroplexes identified in the September report.  The ICWG and NACSC identified 
the need to prioritize the metroplexes to manage the workload and produce a useful set of 
recommendations.  During the September 2011 and October 2011 full ICWG meetings, the 
group decided to use the previously-recommended Operational Needs metrics for this 
prioritization effort.  Note that this prioritization effort was for the purpose of developing a 
workable approach for the ICWG and should not be considered as a prioritization of the 
metroplexes, per se. 

Findings: Metroplex Prioritization 

The results of the prioritization are shown in Figure 1.  The results shown in Figure 1 were 
generated using an equal weighting of the five categories of operational need.  To support the 
ICWG prioritization effort, the group was required to rely on available data.  Furthermore, the 
data available to the ICWG was limited to data provided earlier to the ICWG by the FAA and 
MITRE as an artifact of the prioritization efforts conducted by the FAA in support of the OAPM 
prioritization effort from the fall of 2010.  This data represented only a subset of the metrics 
included in September 2011 ICWG recommendations, and in some cases did not match the 
exact metric defined by the ICWG.  The available data did include calculations in five of the six 
categories defined in the September 2011 recommendations—Delay, Operations, Efficiency, 
Complexity, and Metroplex Connectivity.  Data were not available for the sixth category—
“Other Metroplex Factors”—that deals with the economic impacts of aviation to a metroplex. 

Several members of the ICWG questioned the equal weighting of the categories (e.g., should 
high operations be considered at the same weight as high delays?).  To address these concerns, 
the ICWG conducted a series of sensitivity analyses in which alternative weighting schemes 
were used (e.g. increasing the weights for the Delay and Metroplex Connectivity scores, 
decreasing the weight for the Operations score).  The results of these sensitivity analyses were 
considered in the final findings of the group. 
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Figure 1:  Metroplexes for ICWG Mapping Work Plan 

Recommendations: Metroplex Prioritization 

The metroplexes were grouped into two tiers for the purposes of conducting the capability 
mapping exercises.  Recommended Tier 1 metroplexes are shown in the table below. With the 
exception of Dallas/Fort Worth, which has been partially completed, mapping for the Tier 1 
metroplexes were completed prior to the end of December 2011.  The Tier 2 metroplexes are 
to be examined as part of future ICWG efforts.  Note that the Houston metroplex had already 
completed a mapping as part of the initial prototyping of the methodology prior to the 
September report. 
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Tier 1 Metroplex Recommendations 
• New York 
• Atlanta 
• Chicago 
• Charlotte 
• Philadelphia 
• Dallas-Ft. Worth 
• Southern California 

 

Integrated Capability Evaluation by Metroplex 
Methodology 

A series of conference calls were held between August 2011 and December 2011 to evaluate 
the benefits and feasibility of sixty-one NextGen operational capabilities at the Tier 1 
metroplexes.  The set of operational capabilities considered in this exercise were summarized in 
the ICWG’s September 2011 deliverable. 

Each conference call, which addressed a specific Metroplex, involved ICWG members and 
invited subject matter experts, including commercial and private flight operators, airport 
operators, and local FAA Air Traffic Organization representatives (e.g., Airport Traffic Control 
Tower & Terminal Radar Approach Control). 

Call participants were asked to assess the benefits, feasibility, and overall need of proposed 
NextGen capabilities on a three point scale—high, moderate, and low.  This simplified rating 
scale was used primarily because little to no quantitative information was available regarding 
the benefits and feasibility of the operational capabilities on a metroplex by metroplex basis.  
Accordingly, ratings were based largely on the professional judgment of those participating in 
the conference calls. 

In some cases, participants provided feedback that produced “half-steps” (e.g., low to 
moderate, moderate to high).  This feedback was noted as provided by call participants.  In 
other cases, a particular operational capability had already been deployed within the metroplex 
(e.g., ASDE-X, runway status lights).  Such deployments were described in a “notes” column of 
the evaluation matrix. 

Findings: Integrated Capability Evaluation 

The detailed results of each metroplex evaluation that have been completed during the 
conference calls to date appear in Appendix A.  The following paragraphs summarize the key 
findings from these conference calls. 
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• The qualitative evaluations of the benefits and feasibility of mid-term NextGen 
capabilities within these seven metroplexes are generally consistent with one another 
and with the recommendations of RTCA Task Force 5. 

• Capabilities associated with near and mid-term airport surface management, PBN 
procedures in terminal area airspace, and TBFM were consistently ranked high because 
they promise to provide substantial operational benefits and are viewed as feasible to 
implement between now and 2018. 

• Capabilities associated with advanced CDM, TBO, and on-demand NAS information were 
consistently evaluated to be less important than surface and PBN procedures.  These 
rankings were due in part to the implementation uncertainties that are associated with 
datacomm technologies, critical enablers for many of these capabilities.  This said, 
certain of these capabilities—particularly ATC automation tools that will facilitate 
enhanced merging and spacing without traditional vectoring techniques—will be 
needed to maximizing the benefits associated with PBN procedures.  This is especially 
true in metroplexes like New York where airspace currently used for vectoring aircraft 
may be needed in the future for additional capacity-enhancing PBN procedures. 

• There is insufficient data currently available for high fidelity, quantitative evaluations of 
the benefits, costs, and implementation issues associated with deploying specific 
operational improvements or sets of operational improvements within particular 
metroplexes.  Higher fidelity evaluations are needed to make quantitative business 
cases; justify acquisition, implementation and equipage decisions; and reliably prioritize 
proposed operational improvements.  The level of effort and sophistication of this 
additional work is beyond the ICWG’s current capabilities to provide. 
 

Recommendation: Integrated Capability Evaluation 

• Efforts should be made to reduce the amount of uncertainty associated with the 
datacomm program.  Doing so will enable more reliable evaluation of the 
implementation feasibility of datacomm-dependent operational capabilities.  The ICWG 
is encouraged that these efforts are already underway through the NAC’s Datacomm 
Roadmap Task Group. 

Refinement of Integrated Capabilities 
Methodology 

Early in 2011, the ICWG reviewed the Operational Improvements (OIs) contained in the FAA’s 
NextGen Implementation Plan (NGIP), Enterprise Architecture (EA), and NSIP increments to 
identify which “capabilities” should be included in its list of considerations for each metroplex. 
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The ICWG created several new capabilities in response to perceived gaps, in addition to 
identifying about 50 increments and OIs that represented relevant capabilities. The resulting list 
formed the foundation for discussion of metroplex needs. 

As the process for correlating capabilities and metroplex was being developed, a sub-group of 
the ICWG was established to finalize and further characterize the list of capabilities. This sub-
group discussed and provided recommendations on “gray zone” capabilities, further refined the 
newly created capabilities, and assessed the capabilities in terms of required participants, 
technologies, processes, and level of difficulty.  

These sub-group activities, as well as the subsequent discussions the capabilities in the context 
of metroplex needs, provided numerous opportunities to examine the capabilities in detail and 
note points of confusion and suggested improvements. 

Findings: Refinement of Integrated Capabilities 

• The NSIP increments (the ICWG received “Segment Alpha” only) were found to be a 
great deal more specific and useful than the OIs. The majority of the capabilities on our 
list are NSIP increments. 

• The NSIP increments (note the ICWG reviewed a subset of version 3.0) were found to be 
somewhat uneven in terms of description length, level of detail, and scope. 

• Gaps that the ICWG identified tended to fall between NSIP increments and longer-range 
OIs. The ICWG felt that there were mid-term variants of these capabilities that could be 
beneficial rather than deferring entirely to the long-term. 

• The ICWG identified a number of concerns specific to individual increments and OIs. 
These are specifically delineated in “Recommendations”. 

Recommendations: Refinement of Integrated Capabilities 

In the ICWG’s efforts to refine the set of operational capabilities that we are considering, it has 
been clear that should be ongoing dialog between the FAA and key stakeholder 
representatives—commercial and private aircraft operators, airport operators, avionics 
manufacturers, and procedure designers-- to ensure that a common understanding of the 
operational improvements contained in the FAA’s NSIP and associated operational 
improvement increments.  The ICWG can serve as a forum for these discussions. 

The following table describes specific recommended refinements to specific operational 
capabilities that are under consideration by the ICWG.  These refinements will be included in an 
updated operational capabilities table in the ICWG’s May 2012 deliverable to the NAC.  
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ICWG Operational Capability Recommendations  

Increment Finding ICWG Recommendation 
Electronic Negotiations, 
# 101102-11 

The latter part of description includes data 
link and references 104207-11. This could be 
interpreted as data link being a necessary 
part (prerequisite) of this increment, though 
the ICWG does not believe this is the intent 
(104207-11 is scheduled for later – 2013-
2015 vs. 2012-2013). 

Clarification is needed on if 101102-11 can 
be completed without data link. If datalink 
is mentioned at all, a qualifier could be 
employed such as, “after completion of 
this increment, it can be used in 
conjunction with 104207-11 to …” 
 

Electronic Negotiations, 
# 101102-11 

Conversations with FAA suggested that this 
increment would include route option 
programs and processes that have already 
been developed, including National Route 
Program (NRP), High Altitude Routes (HAR), 
and Trajectory Options Sets (TOS) from 
CACR/CTOP. 

Augmenting 101102-11’s description to 
reference program and processes and 
clarify the relationship to the OI. 
 

Delivery of Pre-
Departure Reroutes to 
Controllers, #105208-12 

The text description mentions that delivery 
to the flight deck is covered in 104207-11, 
leading to a question of interpretation as to 
whether or not 104207-11 is required for 
the completion of 105208-12. 

The ICWG does not believe 104207-11 is 
required for completion of 105208-12, 
given the timeframes. For example, the 
following would resolve it: “After 
completion of this increment, it can be 
used in conjunction with 104207-11, 
which delivers the pre-departure 
amendment to the flight deck…” 
 

External Data Exchange, 
#104209-16 

The expansive text and scope is somewhat 
confusing. 

Break the text down into smaller, clearer 
increments with well-scoped capabilities, 
users, and timeframe.  
 

Implement SATNAV or 
ILS for Parallel Runway 
Operations, #102141-12 

RNAV/GPS parallel approaches with LPV are 
essentially complete or close to it; GLS is 
not. 

OI should be changed to reflect current 
status, either by limiting 102141-12 to 
GLS, or removing GLS from 102141-12, 
noting its completion status properly, and 
creating a new increment for GLS. The 
ICWG recommends to tracking these two 
increments as two separate capabilities. 
 

Optimization of PBN 
Procedures, #108209-
12 

The ICWG observes a current gap in 
addressing deconfliction of operations 
(approaches and departures) involving 
adjacent airports, which could be improved 
significantly using VNAV, RNAV, and/or RNP. 
Elements of this include procedures, 
separation in terminal airspace, 
communications, and possibly GBAS or other 
augmentation. 

Incorporate this finding into 108209-12. 
 

Aircraft-to-Aircraft 
Alerts for 3nm 
Separation Areas, 
#102137-13 

The ICWG interpreted this to mean “alerts 
concerning aircraft-to-aircraft spacing”. The 
current phrase is easily misinterpreted as 
“alerts from one aircraft to another”. 

Retitle the OI to something like “Aircraft 
Spacing Alerts for 3nm Separation Areas” 
and similar revision in the text. 
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ATLANTA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations High
High (ground‐to‐

ground)/Low (ground‐to‐
air)

High (g‐to‐g)/moderate (g‐
to‐a)

Delivery of Pre‐Departure Reroutes/Controllers Moderate Low/Moderate  Moderate
Mid‐Term CDM Implementation High Moderate High
Flexible Routing in the Mid‐Term Moderate High Moderate
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports Underway High Underway
RWSL Underway High Underway
Revised Departure Clearance via Data Comm High High High
Airport Configuration Management Increment 1 Low High Low
Taxi Routing Increment 1 High High High
External Data Exchange High High High
Moving Map with Own‐Ship Position Low Moderate Low
CDTI/TIS‐B for Surface Low Moderate Low
Runway Assignments Increment 1 Moderate High Moderate
Scheduling and Sequencing Increment 1 High High High
Departure Routing Increment 1 High High High
Provide Full Surface Situation Information High Low Low

Implement TMA's ACM Capability at Additional Locations Ongoing Moderate Ongoing

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering High High High
Implement TMA at Additional Airports Ongoing/N.A. High Ongoing/N.A.
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations High High High

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  High Moderate High

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate Moderate+

Integrated Arrival/Departure Airspace Management High Moderate High
Use Converging Runway Display Aid (CRDA) Low/na High Low/na
Additional 7110.308 Airports (WTMA Procedures) Low/na High Low/na
Amend Independent and Dependent Runway Standards in 
Order 7110.65 Low Moderate Low

CSPO Use of PRM‐A Low Moderate Low
Expand the 7110.308 Procedure/Heavy/757 Aircraft Low/na Moderate Low/na

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

Moderate High Moderate

Low‐Visibility Operations Using Lower RVR Minima Not applicable High Not applicable
Initial Tailored Arrivals (ITAs) Low High Low
RNP and RNP AR Approaches High High High
GBAS Category II/III Low Moderate Low
Expanded Radar‐like Services/Secondary Airports Low High Low
OPDs Using RNAV and RNP STARs High High High
GBAS Category I Non‐Federal System Approval Low High Low
LPV Approaches Low High Low
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures Ongoing/High High Ongoing/High
Transition/PBN Routing for Cruise Operations Low High Low

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low Low

Reduced Horizontal Separation Standards, En Route‐3 Miles High Moderate High

Relative Position Indicator (RPI) High Moderate High

Perform
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ATLANTA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

High Moderate High

NextGen En Route DME Infrastructure Low Low Low
FMC Route Offset Moderate(?)
Deconflict Operations Among Adjacent Airports Moderate(?)
Mid‐Term Efficient Metroplex Merging and Spacing High Moderate  High
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Low Moderate Low
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs Low High Low
SAA Forecast of Capacity Constraints Low Moderate LowAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Moderate Moderate Moderate

Initial Improved Weather Information from Non‐Ground 
Based Sensors Low Low/Moderate Low

Full Improved Weather Information and Dissemination Low Low/Moderate Low

Participants
Carol Huegel, David Rinehart, Ed Stevens, Paul Meyer, Perry Clausen, Rob Goldman, Rico Short, Glenn Morse
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CHARLOTTE
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations Medium
High (ground‐to‐

ground)/Low (ground‐to‐
air)

Medium

Delivery of Pre‐Departure Reroutes/Controllers Medium Low/Moderate  Medium
Mid‐Term CDM Implementation High Moderate High
Flexible Routing in the Mid‐Term High High High
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports N.A. High N.A.
RWSL N.A. High N.A.
Revised Departure Clearance via Data Comm Medium High Medium
Airport Configuration Management Increment 1 High Medium High
Taxi Routing Increment 1 Medium High Medium
External Data Exchange High Medium High

Moving Map with Own‐Ship Position Medium High

Low (judged low because 
US Airways has already 

begun equiping aircraft at 
CLT)

CDTI/TIS‐B for Surface Medium High

Low (judged low because 
US Airways has already 

begun equiping aircraft at 
CLT, upgrade/medium with 

I&A)

Runway Assignments Increment 1
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

High
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

Scheduling and Sequencing Increment 1
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

High
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Medium Low Low

Implement TMA's ACM Capability at Additional Locations Ongoing/medium Moderate Ongoing/medium

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering Medium Medium Medium
Implement TMA at Additional Airports Ongoing/low High Ongoing/low
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations

Medium High Medium

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  Moderate Moderate Moderate

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate High (moderate +)

Integrated Arrival/Departure Airspace Management High Moderate High
Use Converging Runway Display Aid (CRDA) N.A. High N.A.
Additional 7110.308 Airports (WTMA Procedures) N.A. High N.A.
Amend Independent and Dependent Runway Standards in 
Order 7110.65 Low Moderate Low

CSPO Use of PRM‐A N.A. Moderate N.A.
Expand the 7110.308 Procedure/Heavy/757 Aircraft N.A. Moderate N.A.

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

High High High

Low‐Visibility Operations Using Lower RVR Minima High High High
Initial Tailored Arrivals (ITAs) Low/N.A. High Low/N.A.
RNP and RNP AR Approaches High High High
GBAS Category II/III High Moderate Moderate
Expanded Radar‐like Services/Secondary Airports High High High
OPDs Using RNAV and RNP STARs High High High

Metroplex Evaluation (High/Moderate/Low)

Collaborative ATM
Im
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peration
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CHARLOTTE
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

GBAS Category I Non‐Federal System Approval Medium High Medium
LPV Approaches High High High
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition/PBN Routing for Cruise Operations High High High

Delegated Responsibility for Horizontal Separation and FIM‐S Medium Medium Medium

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal) High Medium Medium

Reduced Horizontal Separation Standards, En Route‐3 Miles High Moderate High

Relative Position Indicator (RPI) Medium Moderate Medium
Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

High Moderate High

NextGen En Route DME Infrastructure Medium Medium Medium
FMC Route Offset Medium Low Low
Deconflict Operations Among Adjacent Airports Moderate Moderate Moderate
Mid‐Term Efficient Metroplex Merging and Spacing Moderate/high Moderate  Moderate/high
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Medium Moderate Medium
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs Low Moderate Low

ANSP Real‐Time Status for SUAs High High High
SAA Forecast of Capacity Constraints High Moderate HighAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Medium Moderate Medium

Initial Improved Weather Information from Non‐Ground 
Based Sensors Low Low/Moderate Low

Full Improved Weather Information and Dissemination Medium Low/Moderate Medium

Participants
Ron Thomas, Bill Murphy, Carol Huegel, Heidi Williams, Rico Short, Rob Hunt, Mike Davis (US Airways), Dave Rinehart, Glenn Morse, Paul Meyer, Ed Stevens
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CHICAGO
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations High
High (ground‐to‐

ground)/Low (ground‐to‐
air)

High

Delivery of Pre‐Departure Reroutes/Controllers Moderate Low/Moderate Moderate
Mid‐Term CDM Implementation High Moderate High
Flexible Routing in the Mid‐Term Moderate High Moderate
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports N.A./Low High N.A./Low
RWSL N.A./Low High N.A./Low
Revised Departure Clearance via Data Comm Moderate High Moderate
Airport Configuration Management Increment 1 Moderate Moderate Moderate
Taxi Routing Increment 1 Moderate High Moderate
External Data Exchange High Moderate High
Moving Map with Own‐Ship Position Moderate Moderate Moderate
CDTI/TIS‐B for Surface Moderate High Moderate
Runway Assignments Increment 1 High High High
Scheduling and Sequencing Increment 1 High High High
Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Low Low Low

Implement TMA's ACM Capability at Additional Locations Ongoing Moderate Ongoing

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering High Moderate High
Implement TMA at Additional Airports Ongoing Moderate Ongoing
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations

High High High

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  Moderate Moderate Moderate

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate High (Moderate+)

Integrated Arrival/Departure Airspace Management Moderate Moderate Moderate
Use Converging Runway Display Aid (CRDA) Moderate High Moderate
Additional 7110.308 Airports (WTMA Procedures) Low High Low
Amend Independent and Dependent Runway Standards in 
Order 7110.65

Moderate Moderate Moderate

CSPO Use of PRM‐A Low Moderate Low
Expand the 7110.308 Procedure/Heavy/757 Aircraft Low Moderate Low

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

Moderate High Moderate

Low‐Visibility Operations Using Lower RVR Minima High (MDW) High High (MDW)
Initial Tailored Arrivals (ITAs) Low/N.A. High Low/N.A.
RNP and RNP AR Approaches High High High
GBAS Category II/III Low Moderate Low
Expanded Radar‐like Services/Secondary Airports High High High
OPDs Using RNAV and RNP STARs Moderate+ High Moderate+
GBAS Category I Non‐Federal System Approval Low High Low
LPV Approaches High High High
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition/PBN Routing for Cruise Operations Low High Low

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low/moderate Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low/moderate Low

Reduced Horizontal Separation Standards, En Route‐3 Miles Moderate Low/moderate Moderate

Relative Position Indicator (RPI) Moderate Moderate Moderate

Perform
ance Based 

Metroplex Evaluation (High/Moderate/Low)

Collaborative ATM
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CHICAGO
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

Moderate Moderate Moderate

NextGen En Route DME Infrastructure Low Moderate Low
FMC Route Offset Low Low Low
Deconflict Operations Among Adjacent Airports High Moderate High
Mid‐Term Efficient Metroplex Merging and Spacing Moderate Low/moderate Moderate
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Moderate Moderate Moderate
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs Moderate High Moderate
SAA Forecast of Capacity Constraints Moderate Moderate ModerateAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Moderate Moderate Moderate

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Low Low/Moderate Low

Full Improved Weather Information and Dissemination Low Low/Moderate Low

Participants:
Bob Everson (Southwest), Michael O'Brian (American), Paul Meyer, Jennifer Iverson, Rico Short, Perry Clausen (Southwest)
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DALLAS/FORT WORTH
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations Moderate ‐
High (ground‐to‐

ground)/Low (ground‐to‐
air)

Moderate ‐

Delivery of Pre‐Departure Reroutes/Controllers Moderate Low/Moderate Moderate
Mid‐Term CDM Implementation High Moderate High
Flexible Routing in the Mid‐Term Moderate High Moderate
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports Moderate High Moderate
RWSL Moderate/Underway High Moderate/Underway
Revised Departure Clearance via Data Comm Moderate High Moderate
Airport Configuration Management Increment 1 Moderate Moderate Moderate
Taxi Routing Increment 1 Moderate High Moderate
External Data Exchange High Moderate High
Moving Map with Own‐Ship Position Moderate Moderate Moderate
CDTI/TIS‐B for Surface Moderate High Moderate
Runway Assignments Increment 1 High High High
Scheduling and Sequencing Increment 1 High High High
Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Low Low Low

Implement TMA's ACM Capability at Additional Locations Moderate ‐ Moderate Moderate ‐

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering Moderate ‐ Moderate Moderate ‐
Implement TMA at Additional Airports High/Ongoing Moderate High/Ongoing
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations

High High High

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  Moderate Moderate Moderate

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate High (Moderate+)

Integrated Arrival/Departure Airspace Management Moderate Moderate Moderate
Use Converging Runway Display Aid (CRDA) ? High ?
Additional 7110.308 Airports (WTMA Procedures) Low High Low
Amend Independent and Dependent Runway Standards in 
Order 7110.65

Moderate Moderate Moderate

CSPO Use of PRM‐A Low Moderate Low
Expand the 7110.308 Procedure/Heavy/757 Aircraft Low Moderate Low

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

Moderate High Moderate

Low‐Visibility Operations Using Lower RVR Minima High High High
Initial Tailored Arrivals (ITAs) Low/N.A. High Low/N.A.
RNP and RNP AR Approaches High High High
GBAS Category II/III Low Moderate Low
Expanded Radar‐like Services/Secondary Airports High High High
OPDs Using RNAV and RNP STARs Moderate+ High Moderate+
GBAS Category I Non‐Federal System Approval Low High Low
LPV Approaches High High High
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition/PBN Routing for Cruise Operations Low High Low

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low/Moderate Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low/Moderate Low

Reduced Horizontal Separation Standards, En Route‐3 Miles Moderate Low/Moderate Moderate

Relative Position Indicator (RPI) Moderate Moderate Moderate

Perform
ance Based 

Metroplex Evaluation (High/Moderate/Low)

Collaborative ATM
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peration
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DALLAS/FORT WORTH
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

Moderate Moderate Moderate

NextGen En Route DME Infrastructure Low Moderate Low
FMC Route Offset Low Low Low
Deconflict Operations Among Adjacent Airports High Moderate High
Mid‐Term Efficient Metroplex Merging and Spacing Moderate Low/Moderate Moderate
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Moderate Moderate Moderate
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs Moderate High Moderate
SAA Forecast of Capacity Constraints Moderate Moderate ModerateAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Moderate Moderate Moderate

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Low Low/Moderate Low

Full Improved Weather Information and Dissemination Low Low/Moderate Low

Participants:
Greg Haywood (D10), Sarah Dalton, Jim Crites, Ed Stevens, Greg Juro, Brad Culbertson, Rob Goldman, Perry Clausen
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HOUSTON
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations High High High
Delivery of Pre‐Departure Reroutes to Controllers High Moderate  High
Mid‐Term CDM Implementation High Moderate High
Flexible Routing in the Mid‐Term High High High
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X to Additional Airports Low High Low
RWSL Low High Low
Revised Departure Clearance via Data Comm High High High
Airport Configuration Management Increment 1 High High High
Taxi Routing Increment 1 High High High
External Data Exchange High High High
Moving Map with Own‐Ship Position Low Moderate Low
CDTI/TIS‐B for Surface Low Moderate Low
Runway Assignments Increment 1 High High High
Scheduling and Sequencing Increment 1 High High High
Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Medium Low Low

Implement TMA's ACM Capability at Additional Locations Low Moderate Low

Integrated Departure/Arrival Capability (IDAC) High Moderate  High
Extended Metering High High High

Implement TMA at Additional Airports Low (already underway) High Low

Use RNAV Route Data to Calculate Trajectories Used to 
Conduct TBM Operations

High Moderate  High

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  High Moderate High

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  Moderate

Integrated Arrival/Departure Airspace Management High Moderate High
Use Converging Runway Display Aid (CRDA) Medium High Medium
Additional 7110.308 Airports (WTMA Procedures) Medium High Medium
Amend Independent and Dependent Runway Standards in 
Order 7110.65

Medium Moderate Medium

CSPO Use of PRM‐A Low Moderate Low
Expand the 7110.308 Procedure to Heavy/757 Aircraft Medium Moderate Medium

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

High High High

Low‐Visibility Operations Using Lower RVR Minima High High High
Initial Tailored Arrivals (ITAs) Medium High Medium
RNP and RNP AR Approaches High High High
GBAS Category II/III Medium Moderate Medium
Expanded Radar‐like Services to Secondary Airports Low High Low
OPDs Using RNAV and RNP STARs High High High
GBAS Category I Non‐Federal System Approval Medium High Medium
LPV Approaches Low High Low
Low Visibility Surface Operations Low Low Low
Provide Surface Situation to Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition to PBN Routing for Cruise Operations High High High

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low Low

Reduced Horizontal Separation Standards, En Route‐3 Miles High Moderate High

Relative Position Indicator (RPI) High Moderate High

Perform
ance Based 

Metroplex Evaluation (High/Moderate/Low)

Collaborative 
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HOUSTON
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

Low Moderate Low

NextGen En Route DME Infrastructure Low Low Low
FMC Route Offset Moderate Moderate Moderate
Deconflict Operations Among Adjacent Airports Moderate Moderate Moderate
Mid‐Term Efficient Metroplex Merging and Spacing High Low/Moderate  Low/Moderate
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data to Pilots/AOCs Low Moderate Low
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Medium Moderate Medium

ANSP Real‐Time Status for SUAs High High High
SAA Forecast of Capacity Constraints High Moderate HighAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Low Moderate Low

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Medium Low/Moderate Medium

Full Improved Weather Information and Dissemination Medium Low/Moderate Medium
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NEW YORK
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations Moderate Low Low
Delivery of Pre‐Departure Reroutes to Controllers Moderate Moderate Moderate
Mid‐Term CDM Implementation High Unknown High
Flexible Routing in the Mid‐Term Low/Moderate Low Low
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X to Additional Airports High High Underway
RWSL Low High Low
Revised Departure Clearance via Data Comm High Moderate High
Airport Configuration Management Increment 1 High High High
Taxi Routing Increment 1 High High High
External Data Exchange High High High
Moving Map with Own‐Ship Position Moderate Low Low
CDTI/TIS‐B for Surface Moderate Low Low
Runway Assignments Increment 1 High High High
Scheduling and Sequencing Increment 1 High High High
Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Low Low Low

Implement TMA's ACM Capability at Additional Locations Moderate Moderate Underway

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering High Low Moderate
Implement TMA at Additional Airports Moderate High Moderate
Use RNAV Route Data to Calculate Trajectories Used to 
Conduct TBM Operations

Moderate High Moderate

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  High Moderate High

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  Undetermined Undetermined Undetermined

Integrated Arrival/Departure Airspace Management High Moderate High
Use Converging Runway Display Aid (CRDA) Moderate High Moderate
Additional 7110.308 Airports (WTMA Procedures) Moderate High Underway
Amend Independent and Dependent Runway Standards in 
Order 7110.65

High High High

CSPO Use of PRM‐A High High High
Expand the 7110.308 Procedure to Heavy/757 Aircraft High Moderate High

Implement LPV/GLS or ILS for Parallel Runway Operations Low Moderate Low

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

Low High Low

Low‐Visibility Operations Using Lower RVR Minima Moderate High Underway
Initial Tailored Arrivals (ITAs) Moderate High Moderate
RNP and RNP AR Approaches High Moderate High
GBAS Category II/III Moderate Low Low
Expanded Radar‐like Services to Secondary Airports Low High Low
OPDs Using RNAV and RNP STARs Moderate Low Low
GBAS Category I Non‐Federal System Approval Low High Low
LPV Approaches Low High Low
Low Visibility Surface Operations Low High Underway
Provide Surface Situation to Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures Moderate Low Moderate
Transition to PBN Routing for Cruise Operations Moderate Moderate Underway

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low/Moderate Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low/Moderate Low

Reduced Horizontal Separation Standards, En Route‐3 Miles High Moderate High

Relative Position Indicator (RPI) Moderate Low Low
Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

Moderate/High Moderate Underway
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Integrated Capability Need/Benefits Feasibility Overall Ranking
NextGen En Route DME Infrastructure Low Low Low
FMC Route Offset Undetermined Undetermined Undetermined
Deconflict Operations Among Adjacent Airports High Moderate High
Mid‐Term Efficient Metroplex Merging and Spacing High Moderate High
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data to Pilots/AOCs Low Moderate Low
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs Low High Low
SAA Forecast of Capacity Constraints Moderate Moderate ModerateAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Moderate Moderate Moderate

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Low Low/Moderate Low

Full Improved Weather Information and Dissemination Low Low/Moderate Low
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PHILADELPHIA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations Medium
High (ground‐to‐

ground)/Low (ground‐to‐
air)

Medium

Delivery of Pre‐Departure Reroutes/Controllers Medium Low/Moderate  Medium
Mid‐Term CDM Implementation HIgh Moderate High
Flexible Routing in the Mid‐Term High High High
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports Low/N.A. High Low/N.A.
RWSL Low/N.A. High Low/N.A.
Revised Departure Clearance via Data Comm Medium High Medium
Airport Configuration Management Increment 1 High Medium High
Taxi Routing Increment 1 Medium High Medium
External Data Exchange High Medium High

Moving Map with Own‐Ship Position Medium High
Low (driven by existing 
equipage/ongoing US 

airways efforts)

CDTI/TIS‐B for Surface Medium High

Low (judged low because 
US Airways has already 

begun equiping aircraft at 
CLT, upgrade/medium with 

I&A)

Runway Assignments Increment 1
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

High
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

Scheduling and Sequencing Increment 1
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

High
Medium/potential 

upgrade/high if local ATC 
thinks it would be valuable

Departure Routing Increment 1 High High High
Provide Full Surface Situation Information Medium Low Medium

Implement TMA's ACM Capability at Additional Locations Ongoing/medium Moderate Ongoing/medium

Integrated Departure/Arrival Capability (IDAC) High High High
Extended Metering Medium Medium Medium
Implement TMA at Additional Airports Ongoing/low High Ongoing/low
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations

Medium High Medium

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  Medium Moderate Medium

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate High (moderate +)

Integrated Arrival/Departure Airspace Management High Moderate High
Use Converging Runway Display Aid (CRDA) High High High
Additional 7110.308 Airports (WTMA Procedures) High High High
Amend Independent and Dependent Runway Standards in 
Order 7110.65

Medium Moderate Medium

CSPO Use of PRM‐A Medium Moderate Low
Expand the 7110.308 Procedure/Heavy/757 Aircraft High Moderate Medium

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Moderate

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

High High High

Low‐Visibility Operations Using Lower RVR Minima High High High
Initial Tailored Arrivals (ITAs) Medium High Medium
RNP and RNP AR Approaches High High High
GBAS Category II/III High Moderate Medium
Expanded Radar‐like Services/Secondary Airports High High High
OPDs Using RNAV and RNP STARs High High High
GBAS Category I Non‐Federal System Approval Medium High Medium

Metroplex Evaluation (High/Moderate/Low)
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PHILADELPHIA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

LPV Approaches High High High
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition/PBN Routing for Cruise Operations High High High

Delegated Responsibility for Horizontal Separation and FIM‐S Medium Medium Medium

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

High Medium Medium

Reduced Horizontal Separation Standards, En Route‐3 Miles High Moderate High

Relative Position Indicator (RPI) Medium Moderate Medium
Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

High Moderate High

NextGen En Route DME Infrastructure Medium Medium Medium
FMC Route Offset Medium Low Low
Deconflict Operations Among Adjacent Airports High Moderate High
Mid‐Term Efficient Metroplex Merging and Spacing Moderate/high Moderate  Moderate/high
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Medium Moderate Medium
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs High High High
SAA Forecast of Capacity Constraints High Moderate High

Autom
ation 

for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Medium Moderate Medium

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Low Low/Moderate Low

Full Improved Weather Information and Dissemination Medium Low/Moderate Medium

Participants
Ron Thomas, Bill Murphy, Carol Huegel, Heidi Williams, Rico Short, Mike Davis (US Airways), Dave Rinehart, Paul Meyer, Ed Stevens
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SOUTHERN CALIFORNIA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Electronic Negotiations Low High Low
Delivery of Pre‐Departure Reroutes/Controllers Low Moderate  Low
Mid‐Term CDM Implementation Moderate Moderate Moderate
Flexible Routing in the Mid‐Term Low High Low
Provide Interactive Flight Planning from Anywhere Low Low Low
ASDE‐X/Additional Airports Low High Low
RWSL High High High
Revised Departure Clearance via Data Comm Moderate High Moderate
Airport Configuration Management Increment 1 Moderate High Moderate
Taxi Routing Increment 1 Low High Low
External Data Exchange High High High
Moving Map with Own‐Ship Position Low Moderate Low
CDTI/TIS‐B for Surface Low Moderate Low
Runway Assignments Increment 1 Low High Low
Scheduling and Sequencing Increment 1 Low High Low
Departure Routing Increment 1 Low High Low
Provide Full Surface Situation Information Low Low Low

Implement TMA's ACM Capability at Additional Locations High Moderate High

Integrated Departure/Arrival Capability (IDAC) High Moderate  Moderate
Extended Metering High High High
Implement TMA at Additional Airports High High High
Use RNAV Route Data/Calculate Trajectories Used/Conduct 
TBM Operations

High Moderate  High

Mid‐Term Trajectory‐Based Management, Gate‐to‐Gate  High Moderate Moderate

Time‐Based Metering with Efficient 3D Paths and RNAV/RNP  High Moderate Moderate

Integrated Arrival/Departure Airspace Management High Moderate Moderate
Use Converging Runway Display Aid (CRDA) Low? High
Additional 7110.308 Airports (WTMA Procedures) Moderate High Moderate
Amend Independent and Dependent Runway Standards in 
Order 7110.65

Low Moderate Low

CSPO Use of PRM‐A Low Moderate Low
Expand the 7110.308 Procedure/Heavy/757 Aircraft Low Moderate Low

Implement LPV/GLS or ILS for Parallel Runway Operations Moderate Moderate Ongoing

Implement SATNAV (RNAV) or ILS for Parallel Runway 
Operations

Moderate High Moderate

Low‐Visibility Operations Using Lower RVR Minima Moderate High Moderate
Initial Tailored Arrivals (ITAs) Moderate Low Low
RNP and RNP AR Approaches High High High
GBAS Category II/III Low Moderate Low
Expanded Radar‐like Services/Secondary Airports High High High
OPDs Using RNAV and RNP STARs High High High
GBAS Category I Non‐Federal System Approval Low High Low
LPV Approaches Moderate High Moderate
Low Visibility Surface Operations Low Low Low
Provide Surface Situation/Pilots, Service Providers and 
Vehicle Operations for Near‐Zero‐Visibility Surface 
Operations

Low Low Low

Optimization of PBN Procedures High High High
Transition/PBN Routing for Cruise Operations High High High/Ongoing

Delegated Responsibility for Horizontal Separation and FIM‐S Low Low Low

Delegated Responsibility for Horizontal Separation (Lateral & 
Horizontal)

Low Low Low

Reduced Horizontal Separation Standards, En Route‐3 Miles Moderate Moderate Moderate

Relative Position Indicator (RPI) High Moderate High
Large‐Scale Redesign of Terminal and Transition Airspace 
Leveraging PBN

High Low Moderate
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SOUTHERN CALIFORNIA
Integrated Capability Need/Benefits Feasibility Overall Ranking

Metroplex Evaluation (High/Moderate/Low)

NextGen En Route DME Infrastructure Moderate Moderate Moderate
FMC Route Offset Low Moderate Low
Deconflict Operations Among Adjacent Airports High Moderate High
Mid‐Term Efficient Metroplex Merging and Spacing Low Low/moderate Low
Provide NAS Status via Digital NOTAMs Low Moderate Low
Broadcast Flight and Status Data/Pilots/AOCs Moderate Moderate Moderate
Provide Improved Flight Planning and In‐Flight Advisories for 
FOCs/AOCs

Low Moderate Low

ANSP Real‐Time Status for SUAs High High High
SAA Forecast of Capacity Constraints High Moderate HighAutom

ation 
for seps

Aircraft‐to‐Aircraft Alerts for 3nm Separation Areas Moderate Low/moderate Low/moderate

Initial Improved Weather Information from Non‐Ground 
Based Sensors

Low Low/moderate Low

Full Improved Weather Information and Dissemination Low Low Low

ation
O
n‐Dem

and N
AS 

Inform
ation

Com
m
on 

services

Page A‐16



Integrated Capabilities Working Group January 2012  
 

Appendix B 
High Priority Operational Capabilities from Tier 1 Metroplex Evaluations 
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Collaborative Air Traffic Management 

Capability  
Name 

OI Number Description 

Mid-Term CDM 
Implementation 

105207-NEW 

OI 105207 describes long-term collaborative capabilities; however, progress can be made in the mid-
term by expanding the capabilities that have been developed by applying the existing CDM process, 
which was created by the CDM Group.  A team of industry and FAA representatives facilitate the CDM 
group, which falls under the Air Transport Association (ATA) umbrella as a “limited technical exchange” 
group between the association’s members, other invited industry groups and the FAA.  It is governed 
by a CDM Stakeholder Group (CSG) which provides guidance and tasking to multiple subgroups. The 
CSG is focused on the continual improvement of air traffic management among NAS Stakeholders. The 
operational improvements are achieved through a collaborative, timely information exchange between 
the FAA and NAS Stakeholders, and the development of capabilities which make use of the 
information. Currently, this information exchange includes flight scheduling information and delay 
status of airports and airspace. The current information exchange capabilities as well as the related 
policies and procedures are the foundation for future NextGen capabilities which facilitate the sharing 
of information across all operational domains. Next steps for the CDM group could include developing 
capabilities associated with the following programs: 
•                 CACR 
•                 SWIM 
•                 TBFM 
•                 TFM-M 
•                 Surface CDM 

Improved Surface Operations 

Capability  
Name 

OI Number Description 

OI: Initial Surface 
Traffic 
Management – 
Increment: 
External Data 
Exchange 

104209-16 

“The FAA will establish a data exchange infrastructure as well as integrated decision support tools, 
standards, and processes that rely on agreed-to information exchange among stakeholders. A key 
element of this increment is enabling flight-related information to be provided by users to the FAA for 
use in improving surface ATC services, for handling special service requests, and for surface 
Collaborative Decision-Making (CDM). 
Data is envisioned to be exchanged among surface ATC and other NAS domains to coordinate plans 
and activities. Data is also exchanged between the FAA and users and other non-government 
participants, such as fixed-based operators, airport authorities, and ramp operations, to provide 
common airport situational awareness and facilitate coordination. Data is exchanged between the FAA 
and other government users such as the Transportation Security Administration, Department of 
Homeland Security, military (e.g., Air National Guard) for situational awareness and to facilitate 
coordination. Policies regarding data distribution are a critical enabler for this increment. 
The FAA will install DDUs at 19 airports, for the purpose of disseminating surface surveillance data to 
other NAS domains, other government entities, and non-government operators and entities. 
To achieve operational data exchange, the FAA will use a phased approach. The first phase will achieve 
an initial data dissemination capability in 2010 that will make surface surveillance data available to 
other NAS domains, other government entities, users, airports, and other non-government entities. A 
more robust and longer-term infrastructure will be established during 2011-2013 that will reach the 
entire CDM community and will support agreed-upon standards and collaborative tools used by the 
CDM community. As a second phase, External Data Exchange in 2015 will include a more robust set of 
data intended to assist surface traffic management decision-making, also making it more collaborative. 
In this second phase, flight-specific data such as departure readiness, predicted taxi start time, and 
operational data will be shared in accordance with policies, standards, and interoperable processes.” 
[NSIP v3.0, 2.2.1.4.6] 

OI: Initial Surface 
Traffic 
Management – 
Increment: 
Departure Routing 
Increment 1 

104209-15 

“For improved departure operations, this capability provides tower controllers with electronic flight 
data management and an interface to assessments of weather and Traffic Management Initiative (TMI) 
impacts on departure routes and associated flights. Automation that conducts these assessments is 
described in the section on, Collaborative Air Traffic Management.” [NSIP v3.0, 2.2.1.4.5] 
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Time Based Flow Management 

Capability  
Name 

OI Number Description 

OI: Improved 
Management of 
Arrival/Surface/D
eparture Flow 
Operations – 
Increment: 
Integrated 
Departure/Arrival 
Capability (IDAC) 

104117-11 

“IDAC, the first increment of this OI, increases NAS efficiency and reduces delays by providing 
decision-making support capabilities for departure flows. IDAC automates the process of monitoring 
departure demand and identifying departure slots. It also deconflicts the departure times between 
airports with traffic departing to common points in space and provides situational awareness to air 
traffic control tower personnel so they can select from available departure times and plan their 
operations to meet these times. The results of these enhancements are more efficient departure flows 
and less delay.” [NSIP v3.0, 2.3.1.3.1] 

OI: Time-Based 
Metering using 
RNAV and RNP – 
Increment: Use 
RNAV Route Data 
to Calculate 
Trajectories Used 
to Conduct TBM 
Operations 

104123-11 

“In addition to the en route RNAV routes, which are already used to calculate trajectories, the Terminal 
Radar Control Center (TRACON) RNAV routes for both Standard Instrument Departures (SIDs) and 
Standard Terminal Arrival Routes (STARs) will be used to calculate the terminal component of aircraft 
trajectories.” [NSIP v3.0, 2.3.1.2.1] 

Time-Based 
Metering using 
RNAV and RNP – 
Increment: Time-
Based Metering 
with Efficient 3D 
Paths and 
RNAV/RNP 

104123-NEW 

The TMA system is enhanced with a new capability developed by NASA called the Efficient Descent 
Advisor (EDA) and 3D Path Arrival Management (3D-PAM). This capability will compute en route and 
descent speed advisories, as well as path stretches when required, to be cleared to the aircraft in a 
form readily usable in the aircraft Flight Management System. This capability will support the 
execution of OPDs with idle, or near-idle, descent in moderate to high traffic conditions, and is 
supported by a very high percentage of today's aircraft fleet. Can be performed using voice 
communications, as well as FANS-1/A data communications. Would require RNAV and VNAV. 

OI: Integrated 
Arrival/Departure 
Airspace 
Management 

104122 

“New airspace design takes advantage of expanded use of terminal procedures and separation 
standards.  This is particularly applicable in major metropolitan areas supporting multiple high-volume 
airports.  This increases aircraft flow and introduces additional routes and flexibility to reduce delays. 
ANSP decision support tools are instrumental in scheduling and staging arrivals and departures based 
on airport demand, aircraft capabilities, gate assignments and improved weather data products. This 
capability expands the use of terminal separation standards and procedures (e.g., 3 nm, degrees 
divergence) within the newly defined transition airspace.  It extends further into current en route 
airspace (horizontally and vertically).  A redesign of the airspace will permit a greater number of RNAV 
and RNP procedures within the transition airspace to allow for increased throughput.  Extended 
application of terminal procedures and separation standards allows greater flexibility for traffic to be 
re-routed during severe weather and other disruptions to normal flows.  Certain routes can be bi-
directional and are used for either arrival or departure, depending on the traffic situation and the 
location of the severe weather.” [NAS EA 7.4] 
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Improved Approaches and Low Visibility Operations 

Capability  
Name 

OI Number Description 

OI: Low-Visibility 
Operations Using 
Lower RVR 
Minima 

107119-xx 

“’Lowering Runway Visual Range (RVR) minima from 2400 feet to 1800 feet (or lower, depending on 
the airport and requirement) at selected airports using RVR systems, aircraft capabilities, and 
procedural changes provides greater access to Operational Evolution Partnership (OEP), satellite, and 
feeder airports during low- visibility conditions. Utilization of these improvements will increase NAS 
capacity and traffic flow during periods of Instrument Meteorological Conditions (IMC). The increased 
capacity will be achieved through a greater number of aircraft class being able to complete scheduled 
flights under marginal weather conditions. Without these improvements, such flights are today either 
diverted or delayed, both with rippling impact throughout the NAS and a high cost associated with 
them as well.’ [NAS EA Jan. 2010] 
The FAA and industry have developed new standards for RVR requirements during straight-in landings 
at certain ILS-capable runways. The availability of lower visibility minima is provided for suitably 
equipped aircraft (e.g., flight director guidance) and ILS Category I ground equipment not previously 
allowed for use during conditions below Category I. The new operations require avionics capabilities, 
crew training, ground equipment, runway infrastructure, and other factors to safely meet the 
requirements for operations below Category I. Study is needed to determine which runways qualify for 
the new operations and which runways require infrastructure upgrades to comply with the new 
standards. The new standards better harmonize some of the operating rules between the FAA and the 
European Aviation Safety Agency (EASA).” [NSIP v3.0, 2.5.1.7] 

OI: RNAV SIDs, 
STARSs and 
Approaches – 
Increment: RNP 
and RNP AR 
Approaches 

107103-12 

“RNP and RNP Authorization Required (AR) approaches are performance-based navigation operations 
that are implemented to meet the needs of the airspace, users, and airports in terms of efficiency, 
safety, and access. Criteria for procedure design and operations approval guidance for users exist and 
are being used. A key feature of RNP and RNP AR approaches is the ability to use curved, guided path 
segments (known as radius-to-fix (RF); currently, an optional capability in aircraft flight management 
systems). Another important advantage of RNP AR approaches is the potential for decoupling 
operations associated with adjacent runways or airports.” [NSIP v3.0, 2.5.1.3.2] 

Performance-Based Navigation Capabilities 

Capability  
Name 

OI Number Description 

OI: Increase 
Capacity and 
Efficiency Using 
RNAV and RNP – 
Increment: 
Optimization of 
PBN Procedures 

108209-12 

“Additional teams of stakeholders will be created to address short-term PBN procedures optimization. 
Efficient development and implementation of PBN procedures will continue to require the 
collaboration of a broad spectrum of industry, regulatory, aircraft performance, and technical experts. 
Expert teams focused on the development and implementation of PBN procedures will, at a minimum, 
do the following: 
• Focus knowledge and experience in the application of standard procedure design criteria. 
• Provide continuity in the use of tools for the analysis and the development of vertical profiles. 
• Ensure flexibility of procedures through use of aircraft simulations; ensure viability of procedures 
through use of Human-in-the-Loop simulations (HITLS) during and after procedure development. 
• Provide the basis for analysis of procedure benefits and environmental impacts.” [NSIP v3.0, 
2.6.1.1.1.1] 

OI: Reduced 
Horizontal 
Separation 
Standards, En 
Route-3 Miles 

102117 

“The Air Navigation Service Provider (ANSP) provides reduced and more efficient separation between 
aircraft where the required performance criteria are met, regardless of location other than operations 
in oceanic airspace. Advances in Air Navigation Service Provider (ANSP) surveillance (e.g. ADS-B) and 
automation allow procedures with lower separation minimums to be used in larger areas of the 
airspace. This reduces the incidence of conflicts and increases the efficiency of the conflict resolution 
maneuvers.” [NAS EA 7.4] 

Increase Capacity 
and Efficiency 
Using RNAV and 
RNP – Deconflict 
Operations 
Among Adjacent 
Airports 

108209-NEW 

Use RNP/RNAV procedures to deconflict approach and departure procedures from different airports. 
Establish criteria for vertical separation between approach and departure paths based on VNAV 
guidance to adjacent airports. Establish criteria for reduced lateral separation between arrival, 
approach, approach transition, and departure paths in terminal airspace between adjacent airports 
based on RNAV and/or RNP guidance. This requires addressing both communications and ATC 
procedures, as well as addressing surveillance performance for monitoring. 
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MESSAGE FROM THE TASK GROUP CO-CHAIRS 

 

The DataComm Roadmap Requires Near-term Wins Coupled with a Pragmatic “NowGen” 
Transition to the “Converged State”1

 

 

By Forrest Colliver, The MITRE Corporation and Captain Steve Dickson, Senior Vice President - 
Flight Operations, Delta Air Lines, Co- Chairmen, NAC DataComm Roadmap Task Group 

It is no accident if the title to this message seems familiar to you. The roadmap developed by 
the DataComm Roadmap Task Group (DRTG) follows the same approach articulated in Task 
Force 5: “A ‘building block’ approach from a NowGen platform will lead to real NextGen 
capabilities.” It sounds pretty simple. Unfortunately, despite the best efforts of many smart 
people over many years and involvement by industry stakeholders from all segments of 
aviation, progress implementing data communications in the NAS has been stymied for more 
than a decade without an effective transition strategy. Everyone understands the “converged 
state” vision for data link as well as the systemic benefits. But performance improvements that 
may support a business case at the individual operator level are even more difficult to quantify 
for data link than they are for a technology like RNP. So the questions remain, why have we 
made so little progress in data link after being at it for so long, and how did we approach this 
particular “chicken and egg” conundrum? 

When we were asked to co-chair this task group, we agreed that we needed the industry to 
decide, primarily from the operator perspective, whether it wanted to do anything at all with 
data link in the near and mid-term, or just take a “wait and see” approach until the FAA has put 
the infrastructure and supporting policies and procedures in place. We could just tell the FAA, 
“go ahead and continue with your program and let us know when you’re finished. Then we’ll 
decide how we will play.” Doing nothing would be an acceptable answer.  

On the other hand, the industry had gone on record during TF5 that it wanted to collaborate 
with the FAA on a “NowGenNext” transition to NextGen. So for the industry to simply throw up 
its hands was not an appetizing prospect for any of the solution-oriented members of this task 
group. However, the subject had become so polarized over the years that on certain issues 
subject matter experts had adopted certain principles as “articles of faith” that could not be 
questioned. Other experts had adopted exactly the opposite position. We had to take on these 
entrenched “articles of faith” (the corresponding opposite position might be described as an 
“urban legend”) at the outset in order to have meaningful dialogue and debate; burying these 
issues beneath the surface would derail any progress we were trying to make.  

                                                           
1 The use of term “converged state” is synonymous with ”end state,” but also captures the need for global 
harmonization, in particular between the U.S. and European data link programs. Additionally, “end state” may be 
misleading because technologies will continue to evolve. Thus, there really is no end state, just a point in the 
future at which evolutionary paths converge. One of the key conclusions of the DRTG was that operators would 
only want to invest in one suite of data link avionics, so it is important that the U.S. and European programs 
converge at some point. To convey this point, we use the term “converged state.” 
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Here is a partial list of these contrasting views: 

 

Data Link “Articles of Faith” 

One view…  Another view…  

Controllers can’t effectively manage 
varying data link capabilities. 

Dual-stack2

Pilots cannot safely function without FMS 
autoload. 

 implementations are working 
in Europe with good levels of controller 
acceptance. 

FAA’s Air Carrier Safety and Pilot Training 
ARC concluded that pilots’ addiction to 
flight deck automation is eroding flying 
skills. 

Data link will allow controllers to focus on 
traffic separation rather than voice 
communications, leading to improved 
situational awareness and capacity 
improvements. 

Data link benefits don’t really exist; or, at 
least they are not based on capacity or 
safety improvements. 

VDL-2 is required for domestic ATC data 
link. 

VDL-0 is adequate for some domestic ATC 
data link services. 

If we do “X,” that will preclude us from 
doing “Y” later. 

Mixed equipage/capability will be the rule. 

If we allow non-integrated services to be 
implemented, it will devalue Future Air 
Navigation System (FANS)-1/A. 

FANS-1/A value is unrelated to 
implementation of non-integrated services 
and is based on its own merits. 

FAA and Europe have harmonized data 
communication programs. 

US and European programs are pursuing 
different schedules, technologies and 
services. 

 

While we will not pretend we resolved each one of these questions in our first meeting or even 
during the timeframe of the task group, we found it very beneficial to get these issues out in 
the open so we could deal with them and determine how they might impact our ability to make 
actionable recommendations to the FAA. We also realized that some issues will be answered 
during the conduct of upcoming trials activity and the FAA needs to have the flexibility to 
manage the DataComm program based on what we learn during those trials. The good news is 
that the task group members unanimously concluded that the industry wanted to do 
“something” to facilitate progress rather than sitting back and doing nothing. 

  
                                                           
2 Dual stack means that the ground automation systems for data communications are capable of communicating 
with multiple airborne systems. 
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The group then developed the following key principles to guide its work: 

• Ensure that the DataComm roadmap supports benefits-driven deployment of the 
desired ATM services, rather than being strictly technology-driven. 

• Support the use of existing avionics and minimize retrofits in the near term, while 
focusing on forward-fit opportunities for fleet transformation.  

• Build confidence with early trials and incremental capabilities. 

• Align with FAA program realities and constraints.  

• Maximize the number of operator participants. 

• Pursue the long-term goal of global harmonization, even though timelines and transition 
strategies may differ somewhat between regions. 

To organize the work of the task group we then broke down the FAA’s questions into their 
discrete parts and formed sub-groups to address those issues, with a corresponding work plan 
and timeline. These sub-groups were 1) requirements for FMS autoload, 2) VDL-0 and VDL-2 
requirements and 3) international harmonization. In a nutshell, these sub-groups determined 
that FMS autoload is not required for most basic services and VDL-0 is adequate for ground 
operations and cruise flight. The harmonization sub-group found that Aeronautical 
Telecommunication Network (ATN) Baseline 2 (ATNB2) be the harmonization point for the U.S. 
program, given their current plan.  

A fourth sub-group was left with the task of determining how we could integrate the three sub-
groups’ findings into an overall roadmap that provided near and mid-term wins but also worked 
toward the “converged state” of ATN B2. To start with we closely examined existing avionics 
and operational data links already in use for D-ATIS, Pre-departure Clearance (PDC) and oceanic 
clearance. We determined that adding Air Traffic Services (ATS) using Addressing and Reporting 
System (ACARS)-based services (ATS ACARS3

Turning to the question of the en route roadmap, we began with the ATNB2 converged state 
goal and “reverse engineered” a path back to the DCL trial activity. We knew that a significant 
number of aircraft in the business and general aviation community, as well as some legacy 
mainline and regional aircraft, would never be able to accommodate FANS-1/A+ or integrated 
ATN avionics. On the other hand, many of the newer regional aircraft have VDL-2 and a 
relatively simple and inexpensive upgrade path to non-integrated ATN capability. Additionally, 

) to the currently planned FANS-1/A-based DCL 
trials would provide an opportunity to involve many more aircraft and accelerate the data link 
paradigm shift in the domestic operation. Far from devaluing FANS-1/A, the additional ATS 
ACARS aircraft would actually allow FANS-1/A aircraft a greater opportunity to benefit. 
Although the operator community strongly supported exploring the application of ATS ACARS 
to the en route environment, after reviewing FAA approval criteria, we determined that this 
would be a bridge too far and would likely impede progress toward the converged state. Having 
said this, the lessons learned during the DCL trials using ATS ACARS should be valuable in the 
transition. 

                                                           
3 ATS ACARS is sometimes referred to as ARINC 623. 
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the European ATNB1 forward-fit mandate provides some leverage to accelerate the transition 
to ATNB1 avionics on some business and general aviation fleets. This reality is the basis upon 
which we concluded that a recommendation for ATNB2 with a non-integrated subset of ATN 
Baseline 1 (ATNB1) services (ATNB2 “backward compatibility”) provided the most reasonable 
path to success. Just as important, FANS-1/A+ will be a reality on many aircraft until well past 
the mid-2020s and should be accommodated. The task group felt that this approach provided a 
sound balance between the percentage of participating aircraft and the development of 
advanced data link services, eventually full 4-D trajectory-based operations. 

The upshot is that the FAA program needs to embrace mixed equipage/capability and provide 
the controllers with tools to make the process of determining the capability of particular 
aircraft as transparent as possible. As far as the eye can see, some aircraft will be voice-only, 
others may be able to execute only non-integrated transactions, still others will be FANS-1/A+ 
but not fully 4-D and the remainder will be ATNB2 (at some point in the future). This is a “foot-
stomper.” 

In accordance with the process outlined above and in alignment with the task group’s key 
principles, we are recommending the following roadmap: 

1. For tower services, use what we have now for the DCL trials starting in 2012 (this 
includes FANS-1/A and ATS ACARS, either over VDL-0 or VDL-2). This strategy is valuable 
to create some near term modest benefits, and begin the paradigm shift to text-based 
communications. 

2. Target the "end state,” or "converged state,” which is ATNB2 to begin implementation 
of initial operational capability in the mid-2020s. We are fortunate in that the original 
equipment manufacturers (OEMs), Civil Aviation Authorities (CAAs) and operators all 
seem to agree this is the plan for the global convergent standard under development by 
ICAO4

3. “Accommodate but do not perpetuate.” This means we recommend actions to enable 
ATNB2 as the ultimate goal, but accommodate FANS-1/A+, ATS ACARS (ground only), 
and an ATNB1 subset of non-integrated services

.  

5

a. Step 1 is initial non-integrated services deployed in 2018, with additional non-
integrated services deployed in 2022. A two-phased approach to introduce non-
integrated services provides clear priorities and is meant to help FAA manage 
resources and workload. 

.  This means that ATNB1 services must 
be treated as a subset of the integrated services offered by ATNB2. The operator 
community will only want to make serious investment once...which would ideally 
be ATNB2, but may not be feasible for some operators and fleets. 

                                                           
4 Information presented at the ICAO Global Air Navigation Industry Symposium (GANIS), September 20-23, 2011. 
 
5 Industry supports the earliest possible deployment of the non-integrated services outlined in the two phases of 
Step 1 as well as the integrated services outlined in Step 2. This should occur as soon as practicable, and will likely 
be determined based on programmatic and budgetary considerations related to the ground automation systems 
rather than avionics or safety standards. 
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b. Step 2 is operational implementation of RTCA Special Committee (SC)-214-
defined6

4. Encourage SC-214 to complete its standards development as planned in 2013 so the 
ATNB2 end-state is available in the airplane and on the ground as soon as possible.  
Also, operators need to get involved and SC-214 needs to bring in the operator 
community quickly to ensure what is being developed is something that can be used on 
aircraft in production this decade that will continue to operate next decade. The design 
should work on airplanes coming off the assembly line now. 

 ATNB2 integrated services beginning in the mid-2020s, including 
backward compatibility with 
Step 1 non-integrated ATNB1 services. FANS-1/A+ would also continue to be 
accommodated. 

5. Finally, while setting out a predictable roadmap for the operator community should be a 
priority, the FAA DataComm program needs to have the flexibility to respond to 
opportunities and challenges as they present themselves. For example, the recent 
orders for several hundred new domestic aircraft by the largest U.S. carriers make 
ATNB1 much more attractive since these aircraft will be delivered with VDL-2 capability 
and advanced FMS architecture enabling an upgrade to ATNB2 when offerings are 
available and services are offered by CAAs. With respect to business and general 
aviation, as noted above the European ATNB1 forward-fit mandate provides some 
leverage to accelerate the transition to ATNB1 avionics on some fleets. 

Taking into account the significance and criticality of these recommendations and the dynamic 
budgetary and programmatic environment, as co-chairs, we suggest an ongoing engagement 
between the FAA and RTCA to address opportunities and challenges associated with these 
recommendations. 

These recommendations are primarily those of the user community. Despite FAA legal 
assurances, many Data Communications Integrated Services (DCIS) bidders and their partner 
companies elected not to participate in the task group due to concerns with the timing and 
nature of the DCIS process and the simultaneous work of the task group. Thus, we had to work 
very hard to compensate for the lack of their experience and perspective. Fortunately, the FAA 
had emphasized that it wanted primarily operator community recommendations and most 
participants had sufficient experience to mitigate the impact of this reduced level of 
participation. In addition, our MITRE colleagues and FAA participants were able to fill in many 
technical gaps we may have had. All equipage costs and fleet forecasts provided by MITRE were 
fully vetted with manufacturers. 

We realize this report will be read by multiple audiences but our primary concern was to meet 
the needs of senior policy and decision-makers at the NAC level and elsewhere in industry and 
government, as well as the FAA and those at the technical working level in industry and 
government. Striking the right balance between these two audiences is not an easy task. 
Accordingly, we have pushed most of the technical detail and supporting data to the 

                                                           
6 RTCA SC-214, http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/ 
atc_comms_services/sc214/current_docs/  
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appendices in order to make the main body of the report readable and actionable for all 
stakeholders. 

Finally, we would like to thank the task group membership for their tireless work and 
dedication throughout this effort. Under the best of circumstances the task of producing an 
actionable set of recommendations for DataComm would be a tall order. Combine the effort 
with a very short timeline and the challenges outlined above and the hill becomes very steep 
indeed. We are very proud of their work product and look forward to continuing to collaborate 
with the FAA on opportunities to accelerate the transition of our National Airspace System. 
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Background/Introduction  

During the May 19, 2011 meeting of the RTCA NextGen Advisory Committee (NAC), the 
committee discussed the challenges facing the government and industry in implementing an 
evolutionary set of DataComm services that are globally harmonized and facilitate operator 
equipage by ensuring the delivery of sufficient benefits to close the business case.  Subsequent 
to that discussion, in a letter from the Deputy Administrator dated September 29, 2011, the 
FAA stated that it is evaluating alternatives for DataComm Tower and domestic en route 
services in light of the earlier RTCA discussion as well as current resource constraints. 
Accordingly, the FAA requested that the NAC develop recommendations for a roadmap for 
Tower and domestic en route DataComm services and associated technologies through 2030. In 
order to respond to the FAA’s request, the NAC formed the DataComm Roadmap Task Group 
(DRTG), which reports to the NAC through the NAC Working Subcommittee (NACSC). 

Specifically, the letter requested that the DRTG facilitate the development of a recommended 
DataComm roadmap by answering the following questions: 

1. Taking into account costs and benefits, develop recommendations for the timing of 
FANS (e.g., 1/A or 1/A +) and Aeronautical Telecommunications Network (ATN) Builds 
(e.g., LINK2000+7

2. For each service, what is Industry's recommendation on the need for FMS autoload 
capability? 

, Baseline 1 and/or 2), and VHF Data Link (VDL-0 and VDL-2) 
capabilities, and the associated level of services enabled by each step or build. 

3. What is Industry’s recommendation on the need for and timing of harmonization of US 
DataComm capabilities with those capabilities being implemented in Europe and other 
parts of the world?  

NOTE: The costs associated with developing and installing a ground system to support multiple 
data communications capabilities (ATS ACARS, ATNB1, FANS-1/A, ATNB2) were beyond the 
scope of the FAA’s request and were not studied in this report. 

The NAC considered the following twelve services: 

• Transfer of Communications / Initial Contact:  These ATC communication management 
services enable controllers and pilots to exchange “hello” (including confirmation of 
assigned altitude) and “goodbye” messages in a manner that significantly reduces sector 
and crew resource management workload that increases sector efficiency and 
throughput. 

• ATC clearance services:  These services also enable increased sector efficiency and 
throughput by automating a wide range of pilot and controller interactions: 

o TFM Re-route:  A route clearance formulated by the FAA traffic flow 
management unit that enables more flight efficient re-routes, with less 
burdensome workload, around weather- and traffic-congested airspace. 

                                                           
7 References to "Link2000+" avionics are references to post-pioneer program production avionics systems which 
do not require voice read-back mitigation procedures. 
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o Airborne Re-route:  A route clearance formulated by the sector controller that 
efficiently conveys lateral adjustments to the flight profile. 

o Altitude / Speed / Heading:  A set of clearances that efficiently convey 
adjustments to the flight profile. 

o Direct to Fix:  A clearance that substitutes a great circle/geodesic path direct to a 
designated fix instead of a planned circuitous route. 

o Crossing Restrictions:  A clearance that efficiently conveys restrictions on aircraft 
speeds and altitudes approaching demand constrained airports. 

o Advisory Messages:  A notification by ATC to pilots addressing a range of airport 
and airspace conditions. 

o Altimeter Setting:  An instruction to set the barometer for local conditions when 
descending below FL180. 

o Beacon Code:  An instruction to set the Mode-C beacon code. 
o Stuck Microphone:  Provides controllers with the capability to uplink an 

instruction to an aircraft in order for the flight crew to check that the aircraft is 
not blocking a given voice channel. 

• Revised Departure Clearance (DCL):  A service enabling ATC provision of revisions to a 
previously issued PDC necessitated by changes to departure and / or en route routing; 
previously, such a change in routing would necessitate issuance of a departure 
clearance revision by the tower clearance delivery position. 

• Tailored Arrivals:  Tailored Arrivals are fuel efficient, environmentally friendly arrival 
clearances that are delivered via data link.  They are being implemented at select coastal 
city sites in the United States as a key element of the Next Generation Air 
Transportation System (NextGen). Tailored Arrivals are dynamic optimized profile 
descent clearances. Except for the published Instrument Approach portion of the 
operation, these pre-planned routes are neither stored in the aircraft navigation 
database nor published.  The Tailored Arrival clearance contains horizontal and vertical 
guidance as well as speed and altitude constraints at waypoints along the profile.8

In answering the FAA’s questions and laying out a viable roadmap, the DRTG was asked to focus 
on near and mid-term capabilities and to address the far-term services mainly to determine 
that any recommendations for mid-term services take into account the likely evolution to 2030.  
Specifically, the DRTG was asked to focus its recommendations for the near and mid-term only 
on those services and technologies for which the operators can close the business case.  
Because of the current DataComm Integration Services procurement process, many of the 
major airframe, avionics, and automation providers elected not to participate in the Task 
Group, thus the recommendations made in this report are primarily those of the user 
community, or aircraft operators.

 

9

                                                           
8 Initial development of Tailored Arrivals began during flight trials conducted at SFO, MIA, and LAX. Currently, 
Ocean21 is the only automated ATC system in the United States capable of data link; therefore, clearances can 
only be issued from New York Center (ZNY), Oakland Center (ZOA), or Anchorage Center (ZAN) where Ocean21 is 
operational. The term “Initial Tailored Arrivals” as used in the text of this report refers to these flight trials. 

 

9 Operators included representatives from scheduled airlines, regional carriers, US military, business aviation and 
general aviation. 
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Executive Summary 

Consistent with a data-driven and pragmatic approach to addressing a complex issue, the NAC 
enthusiastically supports the development of NextGen technology as long as it is associated 
with requisite procedures that will allow full-scale implementation and improved operational 
capabilities.  Many incremental steps are being taken to develop and implement a 
performance-based system that will leverage DataComm as one of the core components of a 
Communications, Navigation and Surveillance (CNS)/Air Traffic Management (ATM) system in 
the domestic national airspace system (NAS).  Data Communications forms a foundational 
capability for NextGen by moving from a voice-based communication system to the 
implementation of DataComm services that provide improved airborne efficiency and air traffic 
management system capacity enhancements, as well as enhanced safety and situational 
awareness by automating routine tasks. 

However, the complexity and 24x7 nature of the existing air transportation system make it 
challenging to transform the NAS through a “big bang” implementation of advanced 
capabilities.  This challenge, combined with current funding uncertainties, a fragile business 
operating environment for airlines and other airspace users, and a lack of confidence in the 
FAA’s ability to implement complex systems that deliver quantifiable benefits, demand that we 
use, to the extent possible, the tools we have.  By proceeding in such a stepwise fashion, the 
number of participating aircraft in the initial program implementation would be greatly 
increased, thereby increasing early system benefits.  In order to accomplish this objective, the 
users would commit to ensuring these presently installed technologies are available with 
operational approvals in the magnitude detailed in this report.  This is not to say that 
improvements to the system are to be avoided, but rather that government and industry 
should work together to implement transformation incrementally, transitioning to a NextGen 
system while demonstrating tangible benefits along the way as we move toward a 
transformation of airspace management for the long run. 

The NAC recommendations and the basis of the Task Group work was conducted in 
conformance with the following principles: 

• From the operator point of view, the following objectives are paramount: 

• Use existing avionics and minimize retrofits in near-term. 

• Focus on forward-fit opportunities for fleet transformation by implementing 
current and planned offerings on the large number of commercial, business 
aviation and general aviation aircraft scheduled for delivery in this decade. 

• Pursue a strategy of “Accommodate, but don’t perpetuate” existing technologies 
that do not have a growth path to an ATNB2-based “converged state.” 

• Maintain a voice-capability for non-Data Link equipped aircraft. 

• Build confidence through early trials and validation programs that deliver tangible 
benefits to those who equip and have a clear, uninterrupted path to full scale 
deployment. 

• Implement capabilities incrementally to build confidence. 
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• Align operator expectations with FAA program considerations and constraints.   
• Rapidly increase the percentage of equipped operators, including leveraging current 

equipage to expedite achievement of critical mass in congested airspace sectors, 
terminal areas and for tower services. 

• Pursue the long-term goal of global technology harmonization, even though timelines 
and transition strategies may differ somewhat between regions. 

Summary of Answers to FAA’s Questions 

Summary answers to the questions posed by FAA in its Tasking letter to RTCA are as follows: 

1. Taking into account costs and benefits, develop recommendations for the timing of 
Future Air Navigation System (FANS) (i.e., 1/A or 1/A+) and Aeronautical 
Telecommunications Network (ATN) Builds (i.e., LINK2000+, Baseline 1 and/or 2), and 
VHF Data Link (VDL-0 and VDL-2) capabilities, and the associated level of services 
enabled by each step or build.  

Answer: For tower services, use what we have now for the DCL validation trials starting 
in 2012 (this includes FANS-1/A and ATS ACARS over VDL-0 or VDL-2), to demonstrate 
progress and learn lessons as the full production system is developed.  For domestic en 
route services, target the "end state,” or "converged state,” which is ATNB2, with initial 
operating capability beginning in the mid-2020s10

2. For each service, what is Industry's recommendation on the need for FMS autoload 
capability?  

. With ATNB2 as the ultimate goal, 
FANS-1/A+ should be accommodated and an ATNB1 subset of non-integrated services, 
both operating over VDL-2, should be implemented in two phases beginning in 2018, 
with additional services added through 2022. The detailed roadmap is described in 
Recommendation 1 below. 

Answer: The industry does not recommend a requirement for FMS autoload (data 
message coupling between onboard communication and navigation systems) for the 
majority of the 12 services, with the exception of Tailored Arrivals as they are currently 
defined.  Autoload may be required under certain circumstances where clearances are 
more complex.  For additional details refer to “Navigation System Autoload” in the 
Findings section and the Detailed Sub-group findings in Appendix B.  

                                                           
10 The FAA is encouraged to validate the concept of operations and field ATNB2 4D Trajectory Based Operations 
(TBO) capabilities as early as practicable.  However, a more specific date for ATNB2 IOC is difficult to predict at this 
time, since the date when the 4D TBO services would be needed will be contingent on a number of programmatic 
milestones, as well as demonstrated business cases for the services themselves.  The key programmatic milestones 
driving the IOC date include the publication of the safety, performance, and interoperability standards by SC-214; 
the validation of these standards, and the acceptance of an approval basis for and commercial offerings of avionics 
and ground system components based upon the standards.  In addition, a number of ground-based flight data 
processing and ATC decision support tools must be designed and validated for inclusion in the associated ground 
automation systems. As a practical matter, currently it appears the availability of these ground systems will be on 
the critical path to determine the timing of ATNB2 IOC in the U.S. and elsewhere. 
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3. What is Industry’s recommendation on the need for and timing of harmonization of US 
DataComm capabilities with those capabilities being implemented in Europe and other 
parts of the world?  

Answer: The industry strongly supports global harmonization.  The roadmap outlined in 
Recommendation 1 facilitates harmonization with the European DataComm program, as 
well as a backward compatibility component to minimize or eliminate the need for 
retrofits to existing avionics.  For a more in-depth treatment of global harmonization, 
refer to “Global Harmonization” in the Findings section and Appendix B. 

The overall roadmap recommendation is summarized in the figure below: 

 

Figure 1:  DataComm Roadmap Recommendation 
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published arrivals

ATN B1
FANS-1/A+
Non-integrated

VDL-2

Mid-2020s

ATN B2

ATN B1
Non-integrated,
ATN B2, FANS 1/A+
FMS-integrated

Step 2
SC-214 / 4D TBO

plus
Step 1 Services

VDL-2

DCL DCL DCL

VDL-2

FANS 1/A or
ATS ACARS

FANS 1/A or
ATS ACARS

VDL-0 or
VDL-2

VDL-0 or
VDL-2

 

Detailed findings and recommendations are found below.  Supporting data is located in 
footnotes and in the appendices. 
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Methodology and Structure of Analysis  

Once chartered by the NAC, the DRTG broke down the FAA’s questions into their discrete parts 
and formed sub-groups to address those issues in parallel, with a corresponding work plan and 
timeline.  These sub-groups were 1) requirements for FMS autoload, 2) VDL-0 and VDL-2 
requirements and 3) international harmonization.  Armed with the work of these sub-groups, a 
fourth sub-group was left with the task of determining how the three sets of recommendations 
could be developed into an overall roadmap that provided near and mid-term wins but also 
worked toward the “converged state” of ATNB2.  After a careful analysis of existing avionics and 
operational data links already in use for D-ATIS, PDC and oceanic clearance, the DRTG 
determined that adding ATS ACARS to the current FANS-1/A -based tower DCL validation trials 
would provide an opportunity to involve many more aircraft and accelerate the data link 
paradigm shift in the domestic operation.  

The addition of ATS ACARS to the tower trials solved for the near-term, but still did not lead to a 
clear transition path to more advanced services in the en route environment.  Therefore, the 
DRTG decided to ensure all participants agreed on the goal of a globally harmonized converged 
state of ATNB2.  For the en route roadmap, the DRTG began with the ATNB2 converged state 
goal and “reverse engineered” a path back to the DCL trial activity.  Based on data MITRE has 
collected from the aviation industry, a significant number of aircraft in the business and general 
aviation community, as well as some legacy mainline and regional aircraft, will not be able to 
accommodate FANS-1/A+ or integrated ATN avionics.  On the other hand, many of the newer 
regional aircraft have VDL-2 and a relatively simple and inexpensive upgrade path to non-
integrated ATN capability.  This reality is the basis upon which the DRTG reached the 
recommendation that ground-system support for ATNB2 integrated services along with a non-
integrated subset comprising ATNB1 services (referred to as ATNB2 “backward compatibility”) 
provided a reasonable roadmap to reach the most operators in the most cost-effective manner.  
Just as important, FANS-1/A+ will be a reality on many aircraft until well into the next decade 
and should be accommodated.  The task group felt that this approach provided a sound balance 
between the percentage of participating aircraft and the development of advanced data link 
services, eventually 4D Trajectory-Based Operations.11

The detailed findings of the three primary sub-groups are contained in Appendix B.  

 

  

                                                           
11 The CONOPS for various 4D services envisaged has not been fully defined for the US domestic airspace. 
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Findings  

As the NAC and the subordinate DRTG worked to develop the recommendations documented 
herein, the group also reached consensus on a number of findings that shaped the results.  The 
NAC felt it was important to document these findings in its report to the FAA to add clarity and 
transparency to the overall recommendations.   

Navigation System Autoload 

FMS Autoload (data message coupling between onboard communication and navigation 
systems) is not required in the near or mid-term for most tower and en route services. In 
addressing the FAA’s question on integrated aircraft capabilities, autoload is generally not 
required where clearances follow the waypoint format and content used in today’s voice 
environment, since these operations are routine from the pilot’s point of view.  Autoload would 
likely be required at such time as route clearances become more complex, i.e. when clearances 
can no longer be safely entered manually by the flight crew (after delivery to the flight deck by 
voice and/or textual format). 

Specifically, FMS-Autoload has been found to be required solely where Lat/Long coordinates 
are used for route clearances, or for services of a time-critical nature.  These considerations 
were found to apply in some cases for TFM or Airborne Re-routes, and in general for Tailored 
Arrivals.  FMS Autoload will be required for advanced trajectory-based services which will be 
implemented as part of the converged state in the mid-2020s and beyond timeframe, 
particularly in support of more complicated clearances which would exceed safe crew data 
entry working environments. 

Data Link Performance 

Data links considered for domestic/continental use must offer message delivery times as 
required by RTCA DO-290/2 and recognized by FAA Advisory Circular 20-140A, as revised.  This 
includes both VDL-0 and VDL-2, but excludes SATCOM.  VDL-0 performance levels meet transfer 
time requirements for ground-based services and during cruise flight at altitude in the en route 
environment.  VDL-2 performance levels will be required in support of time-critical services, 
e.g., where climb/descent operations are affected, which includes transition sectors (any 
airspace where the aircraft is not in cruise flight) within the en route environment.12

Global Harmonization 

 

Full global harmonization will occur with ATNB2 services/technologies, with Initial Operating 
Capability (IOC) beginning in the mid-2020s. The proposed roadmap also offers an initial level of 
global harmonization through operational use of ATNB1 (via LINK2000+ operational non-
integrated services) for IOC between 2018 and 2022. 

Mixed Capabilities and Fleet Types 

Fleet diversity and natural fleet evolution indicates that mixed data link capabilities will exist for 
the long run.  In analyzing the aircraft operator fleet, there exists a wide variety of aircraft 

                                                           
12 Note that the subnetwork selection on board the aircraft is made by a media selector transparent to the user; 
further discussions need to take place to determine the potential impact on the subnetwork requirements. 
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capabilities.  This diversity drives the decisions about how to implement DataComm across the 
user community. 

The following are expected aircraft equipage levels in 2020: 

• At least 56% of US Part 121 aircraft have or could have ATS ACARS DCL with a relatively 
simple and low cost ACARS avionics software update, including both VDL-0 and VDL-2 
equipped aircraft. 

• Over 1300 DoD aircraft are projected to have FANS-1/A, including both VDL-0 and VDL-2 
equipped aircraft. 

• Concerning the fleet projections for VDL-2 capability in 2020:13

o 720 out of 8071 US Part 121 VDL-2 equipped aircraft (around 9%) are projected 
to have FANS-1/A+. Of these, 492 are forecast to be new deliveries. 

 

o 2265 Part 121 VDL-2 equipped aircraft (around 28%) will be capable of upgrading 
to either FANS-1/A+ or ATNB1.  Of these, 1503 are forecast to be new deliveries. 

o 2458 Part 121 VDL-2 equipped aircraft (around 30%) will only be able to install 
ATNB1, primarily for reasons of aircraft architecture or navigation system 
capability.  Of these, 341 are forecast to be new deliveries. 

o 2628 Part 121 aircraft (around 33%) are expected to have no cost effective VDL-2 
transition path, primarily due to the cost of upgrading to VDL-2. 

o Although specific aircraft forecast numbers are not available for US Part 
135/91/91k fleets, these aircraft types will generally have ATNB1 and VDL-2 
offered options to comply with the European forward-fit data link mandate. 

Mixed capabilities and mixed equipage must be embraced as part of the DataComm services 
operational concept (CONOPS) and integrated within applicable technology interoperability 
specifications. Recommendation 2 below provides more detail on the NAC’s view of the 
importance of providing accommodation for mixed capabilities and equipage during the 
transition and beyond, even in the long term. 

Identification of Critical Mass by Service 

Equipage levels required for benefits delivery for the various services envisaged in NextGen 
remain to be identified and established.  Percentages and the desirability of encouraging 
maximum participation will also vary according to the operating environment (ground 
operations, cruise or climb/descent). 

                                                           
13 The aircraft counts presented above are based on updates as of 30 June 2011 and embed the following 
assumptions: (a) existing aircraft counts and capabilities are derived from FAA Ops Specs and operator interviews, 
and do not include inactive or parked aircraft, (b) a 25 year retirement age is applied for non-cargo aircraft, (c) a 45 
year retirement age is applied for cargo aircraft and converted aircraft, (d) 50% of eligible non-cargo aircraft that 
retire are assumed to convert to cargo aircraft, and (e) new aircraft counts are derived from the FAA FY11 Fleet 
Forecast. 
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Transition to ATN and VDL-2 

Part 121 operators have confirmed that new aircraft delivery forecasts indicate the viability of 
earlier transition to VDL-2 and ATN than previously thought possible.  Several large airlines have 
announced major narrow-body fleet replacement plans within the past year.  These aircraft will 
have VDL-2, making a transition to ATN (which requires VDL-2) more attractive than it would 
have been otherwise, since VDL-2 retrofit is a major expense associated with ATN 
implementation. With respect to business and general aviation operators, the European ATNB1 
forward-fit mandate creates an opportunity for an earlier transition as well.14

Business Case and Performance Metrics Work Group (BCPMWG) Input to Task 
Group 

 

The NACSC BCPMWG concluded that U.S. airlines could have a “strategic forward fit” equipage 
for en route services during the current and upcoming fleet renewal cycle with a demonstrated 
FAA commitment to offer capability in the mid-term.  The detailed report of the BCPMWG is 
contained in Appendix C. 

  

                                                           
14 While the EC did grant permanent forward-fit exemptions for those aircraft not already compliant with the 
mandate, there are many more temporary forward-fit exemptions that will result in BA/GA aircraft with VDL-2 
equipage options. The last temporary exemptions expire December 31, 2012, so all BA/GA aircraft with temporary 
exemptions must have forward-fit ATNB1 capability beginning no later than January 1, 2013. Temporary 
exemptions for BA/GA aircraft span a range including various models of Bombardier Challenger 300/Global 
Express/Global 5000/Challenger 605, Learjet 40/45/60, Cessna Mustang/CJ2+/CJ3/CJ4/XLS+/Sovereign, Dassault 
Falcon 2000/900/7X, Embraer Phenom 100/Phenom 300/Lineage 1000, Gulfstream G150, Hawker Beechcraft 
Premier 1/Hawker 750/Hawker 900/Hawker 400/various King Airs, and Socata TMB700N. While most of these 
models are likely considered BA, the exemptions also include the following models that would be considered GA: 
Mustang, Phenom 100/300, King Airs, and TBM700N. 
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Recommendations 

Recommendation 1: Services and Technologies Roadmap 

• Tower Services 
o Step 1: DCL Validation Trials starting in 2012, leading to trials at additional 

airports/Metroplexes where near-term benefits can be realized as the 
production system is developed. 

o Step 2: Production system IOC 2015 
o Services: DCL and Revisions 
o Technology: Existing ATS ACARS or FANS-1/A over either Very High Frequency 

(VHF) Data link (VDL-0 or VDL-2)15

• En route Services 
 

o Step 1: Non-integrated Operational Implementation IOC 2018-202216

 Technology: Aeronautical Telecommunications Network (ATN) LINK2000+ 
Baseline 1 (ATNB1) with Future Air Navigation System (FANS)-1/A+ 
accommodation

 

17

 Phase 1 Deployment: Initial Services IOC 2018 
, both over VDL-2 

• TOC/IC, TFM and Airborne Re-routes, Altitudes/Headings/Speeds, 
Altimeter, Crossing Restrictions 

 Phase 2 Deployment: Additional Services IOC 2022 
• Direct to Fix, Advisory Messages, Beacon Codes, Stuck 

Microphone, Uplink of RNAV/RNP Published Arrivals 
o Step 2: Integrated Operational Implementation IOC Mid-2020s18

 Technology: SC-214 ATNB2 over VDL-2 
 

 Begin transition to 4D TRAD services plus backward-compatibility with 
Step 1 non-integrated services 

 Ground system must be capable of communicating with ATNB1, ATNB2 
and FANS-1/A+ aircraft 

 
Avionics Implications of the Roadmap 

                                                           
15 Although not cost-effective for civil operations, the feasibility of SATCOM for DoD aircraft should be explored by 
FAA. Additionally, industry supports inclusion of ATNB2-based Tower Services, including D-TAXI, as early as 
practicable. 
16 Industry supports the earliest possible deployment of the non-integrated services outlined in the two phases of 
Step 1. This should occur as soon as practicable, and will likely be determined based on programmatic and 
budgetary considerations related to the ground automation systems rather than the availability of avionics or 
safety standards. 
17 FANS-equipped DoD aircraft typically have FANS-1/A avionics. FAA should explore the feasibility of 
accommodating FANS-1/A for DoD operations. 
18 See footnote 10 under the answer to FAA’s question #1. Industry supports the earliest possible transition to 
ATNB2 after IOC of the two-phase non-integrated services in Step 1. This should occur as soon as practicable, and 
will likely be determined based on programmatic and budgetary considerations related to ground automation 
systems rather than the availability of avionics or safety standards. 
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The consensus of the NAC begins with “using the existing avionics” in the near to mid-term (i.e. 
now through 2018) timeframes.  Existing equipage includes FANS-1/A Controller Pilot Data Link 
Capability (CPDLC) on some aircraft (most activated FANS-1/A aircraft are trans-oceanic), VDL-2 
on some aircraft, VDL-0 on most aircraft, and ATS ACARS applications on many US Part 121 
mainline and regional jet aircraft.  For example, Step 1 of the Tower Services recommendation 
supports the use of already-installed avionics in order to allow operators to participate without 
requiring them to incur avionics equipage costs.  

While recognizing that the FAA must manage its resources, the NAC believes that there are 
significant benefits that can be accrued to operators as well as the FAA by making DataComm 
services available to as many operators as possible. In the context of the implementation of en 
route services in the two recommended steps, the DRTG was left with the question of whether 
or not non-FMS-integrated aircraft should be supported with data link services.  The DRTG 
found, for reasons of maximum aircraft inclusiveness and in order to provide operators with 
cost-effective and operational choices in airborne equipage, that both FMS-integrated and non-
FMS-integrated aircraft should be supported with data link services both in the mid-term Step 1 
time frame and on into the Step 2 time frame when ATNB2 is deployed operationally.  The 
DRTG also found, and has recommended, that Step 2 ground systems support Step 1 equipped 
aircraft, i.e. those aircraft equipped with FANS 1/A+ or ATNB1 over VDL-2.  Finally, the DRTG 
found, and has recommended, that SC-214 codify the messages defined for the operational 
Link2000+ ATNB1 implementation as those messages required for support of non-FMS-
integrated services, and more specifically, that new messages not be defined by SC-214 for this 
purpose. 

Discussion of Tower Services 

In the near-term (i.e., for IOC prior to 2018), it is recommended that the FAA US Domestic 
DataComm program maintain support for legacy Tower Services such as Digital Automatic 
Terminal Information Service (D-ATIS) and PDC.  Additionally, the NAC supports the planned 
validation trials for Tower DataComm services, supporting aircraft that are currently equipped 
with ATS ACARS, FANS 1/A or FANS-1/A+ avionics, operating over VDL-0 or VDL-2 data links.  
These validation trials would focus initially on provision of revised Pre-Departure Clearances, 
and may be useful to develop and perhaps validate other DataComm capabilities.  Trials would 
begin at a limited number of sites and could be further deployed to additional airports based on 
successful experiences in the “real world” operating environment.  

The NAC also believes that the FAA should supply the operator community with additional DCL 
benefit data (e.g. TAAM studies).  These studies should be accompanied by a commitment from 
the FAA to develop required airport surface procedures to ensure these benefits are reasonably 
realized. 
 
Discussion of Domestic En Route Services 

For Enroute DataComm services the long term goal is to implement operationally integrated 
services, supported by integrated communication and navigation functionality on the aircraft 
(including but not limited to FMS Autoload) as soon as practicable, but no later than the mid-
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2020s.  In order to achieve this goal, the roadmap should begin with the deployment of a non-
integrated operational services subset for initial operating capability by 2018.  Deployment of 
non-integrated services and messages will smooth the path toward a fully-integrated future by 
establishing the underlying ATN and VDL-2 communication infrastructure, and by beginning the 
paradigm shift from voice to data link operations in a simplified operational context. This 
service and message subset must be operationally and technically interoperable with existing 
LINK2000+ avionics and should accommodate existing FANS-1/A+ avionics. Importantly, the 
non-integrated subset of services should be specifically acknowledged as a component of the 
RTCA SC-214 standard set.  This approach would set the US on a path to harmonize its 
operational and technical interoperability requirements with the European approach19

In order to achieve the en route DataComm operational in-service objective in 2018, the FAA 
needs a firm basis of requirements for non-integrated services.  That standards basis has 
already been established

 and 
conform to ICAO guidance. 

20 and recognized by regulatory authorities21

To this end, the NAC recommends the initial deployment (by 2018) of en route operational 
DataComm services without the requirement for FMS autoload functionality.

.  The requirements for 
operationally integrated DataComm services should be phased in after completion of the non-
integrated 2018 operational services subset, on a schedule compatible with an FAA production 
system IOC during the mid-2020s. 

22

Implications for the FAA’s DataComm Program 

  In addition, the 
NAC recommends that the FAA prioritize and safeguard the en route services deployment 
timetable captured in the roadmap recommendations above, in a manner consistent with 
satisfactory completion of Tower trials and operational program commitments. 

Because the NAC recommendations affect the existing FAA DataComm program, the NAC 
recognizes that there are important questions that the Agency must address in allocating 
resources in response to the NAC.  Where tradeoffs are necessary, the NAC encourages the FAA 
to prioritize the early realization of en route benefits enabled by the non-integrated capabilities 
identified above; and, by supporting the participation of a wide range of aircraft operators 
made possible by the ATNB1 and FANS-1/A+ offerings. In addition, and in light of the 
DataComm recommendations documented in this report, the NAC strongly encourages the FAA 
to consult with the NAC on future programs and requirements. 

The IOC of the production system for en route services should occur as planned in 2018 via 
FANS-1/A+ and ATNB1 avionics to maximize participation.  ATNB1 is interpreted to be as 

                                                           
19 The European Union data link services implementing rule defines the operational and technical interoperability 
requirements:  http://www.eurocontrol.int/link2000/public/standard_page/implementing_rule.html.  
20 Safety and performance requirements are documented in RTCA DO-290/2; technical interoperability 
requirements are documented in DO-280B (ATN Baseline 1) and DO-305 (FANS-1/A+). 
21 FAA AC 20-140A, Guidelines for Design Approval of Aircraft Data Link Communication Systems Supporting Air 
Traffic Services (ATS). 
22 Autoload as used in this report refers to FMS Autoload of route information.  The integrated communication and 
navigation functionality envisioned by 2025 requires additional information such as radio frequencies, altitudes, 
etc.  
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implemented in the European LINK2000+ program since those data link avionics are defined 
and are in production, thereby providing harmonization with European requirements for 
aircraft owners and other stakeholders. 
 
The Roadmap in the Context of All Three Recommendations 

The effect of this roadmap is to accelerate US/European harmonization in a manner consistent 
with preliminary ICAO plans23

 

. Additionally, the three Task Group recommendations taken 
together would not in themselves delay introduction of 4D trajectory based operations, since a 
clear requirement has been expressed from the operator community to embrace mixed 
capabilities for the long run (see the Finding on this subject and Recommendation 2 below).  On 
the contrary, the Task Group believes the recommendations will facilitate a smoother transition 
with earlier benefits for more operators and greater certainty of achieving the converged state 
goal. The recommendations as written request that the FAA plan accordingly in terms of ground 
systems capabilities and deployments. 

Recommendation 2: Mixed Capabilities and Equipage 

Due to the continuous evolution of aircraft and ground automation technologies, the reality of 
any realistic approach to a roadmap is that even during the converged state there will be mixed 
equipage of aircraft and the associated DataComm capabilities.  The challenge is keeping these 
in balance to operate the air traffic control system efficiently, while moving forward with the 
implementations of DataComm.  The significant number of new aircraft being incorporated into 
the airline fleet through recent orders is an emerging dynamic that must be factored into the 
business case considerations for DataComm implementation.  For example, within the last year 
several large airlines have ordered hundreds of replacement narrow-body domestic aircraft 
that will have VDL-2 capability.  As a result, the business case for many of the operators has 
shifted substantially within the past year due to these changes in their fleets.   

Analysis has shown that while many aircraft currently have, or are capable of upgrading to, 
equipment compatible with FAA’s data link strategy, other aircraft (GA, military and some air 
carrier/cargo) will never be able to achieve this level of equipage, either because an upgrade is 
not technically feasible or the cost/benefit ratio does not support a business case. With the 
exception of accommodating voice communications, FAA’s DataComm deployment strategy 
does not take this into account.  Mixed capabilities will exist well into the future and we must 
work together to design a program that will accommodate the needs of all users in a manner 
that is transparent and equitable in order to achieve success.  The roadmap described in 
Recommendation 1 has been crafted with this in mind, providing cost-effective non-integrated 
options for VDL equipped aircraft.  

More specifically, the recommendation for ground system support of FANS 1/A+ and ATNB1 in 
Step 1 of the en route roadmap is to (a) support both FMS-integrated and non-FMS-integrated 
aircraft for data link services in the mid-term time-frame and (b) offer a potentially lower-cost 
choice for equipping aircraft capable of either architecture.  Once ATNB2 services are offered in 

                                                           
23 Information presented at the ICAO Global Air Navigation Industry Symposium (GANIS), September 20-23, 2011. 
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Step 2, operators may then choose to equip new aircraft with ATNB1, FANS 1/A+ or ATNB2 
avionics, while existing FANS 1/A+ or ATNB1 aircraft may either be upgraded to ATNB2 or may 
continue to be served as equipped for the economic life of the installed avionics.  For this 
reason, the roadmap recommendations are viewed by the Task Group as sensible from a 
business case point of view, as well as achieving maximum inclusion of candidate data link 
aircraft. 

In addition, the FAA should consider alternatives that would allow some data link services to be 
offered to GA aircraft, utilizing its existing UAT data communications infrastructure.  Once ADS-
B In services are introduced, there may be a natural migration in many GA aircraft to glass 
cockpits, or at a minimum multi-function displays (MFDs) that utilize the 978 MHz UAT data link 
transmission system.  The ADS-B In ARC has been discussing whether and to what degree this 
migration is likely to occur. The FAA decision to utilize two frequencies and the inclusion of the 
UAT data link could offer a unique opportunity for the FAA to expand data link services to a 
segment of the US aircraft fleet that has been largely ignored under its current plans.  If 
determined feasible by the FAA, the expansion of data link services to UAT aircraft would 
significantly increase the number of aircraft capable of taking advantage of this service and 
greatly reduce the number of mixed equipage aircraft that must be dealt with.  Many questions 
concerning feasibility, benefits, cost, and overall program impact need to be fully explored 
before any decision can be made, however, the opportunities presented with this paradigm 
shift warrant a robust discussion and further exploration. 

 

Recommendation 3: Role of RTCA Special Committee 214 (SC-214) 

The NAC has found that long-term convergence supporting full trajectory-based operations is 
achieved through implementation of services and technologies as specified by SC-214 as ATNB2 
for En Route IOC beginning during the mid-2020s.  Near-term convergence has been found to 
be best facilitated through implementation of services and technologies as specified by the 
LINK2000+ ATNB1 subset, to be implemented in two steps for IOC in 2018 and 2022 
respectively.   

ATNB2 services/technologies must be backward compatible with those of the already-defined 
LINK2000+ ATNB1 subset.  Said another way, the ground system must continue to provide the 
non-integrated ATNB1 services to suitably-equipped aircraft after the introduction of any 
enhanced ATNB2 services.  Finally, existing equipage options, including ATS ACARS and FANS-
1/A+, should be accommodated, and trials/incremental deployments are encouraged for 
validation and confidence-building purposes. 

To be consistent with these recommendations, direction should be provided to RTCA SC-214 to 
ensure that ATNB1 messages and protocols are supported as a viable operational subset of 
ATNB2 (SC-214) avionics, and are recognized as an incremental step toward that “end state” or 
“convergence state.”  Additionally, and for the purposes of international harmonization in the 
far term, both the US and European programs intend to implement SC-214-based ATNB2 
services, as justified by their marginal business value and / or as driven by regulatory (safety-
related) direction.  Finally, SC-214 should complete publication of ATNB2 performance and 
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interoperability standards in June 2013, per the current terms of reference, to facilitate timely 
availability of end state ATNB2 avionics for forward fit in applicable new-delivery aircraft.  
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Dissenting Opinion to the Recommendations 
The Boeing Aircraft Company provided the following dissenting opinion to the DRTG 
recommendations: 

Boeing’s main dissent articles to the DataComm Roadmap Task Group recommendations are 
the lack of key industry members to the team who understand the technical ramifications of 
the recommendations. The recommendations will significantly increase the cost, as well as the 
technical and schedule risks, for the FAA’s DCIS program. We object also to the assumption that 
the NAS must be a non-TBO environment until beyond 2025 when early TBO services are 
already implemented in the NAS today (TA). The underlying goal of any study should be a desire 
to deliver NextGen operational benefits as soon as possible and the current approach 
advocates replicating voice. This report doesn’t support a rapid NextGen deployment but a 
protracted one that delays implementation by seven years.  
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Appendix A:  Supporting Information and Data 

Available DataComm Services/Avionics Matrix 
As illustrated in Figure 2 (on the following page), a range of ATC data link services was 
evaluated for a set of current and prospective data link technologies.  Current technologies 
were defined consistent with FAA Advisory Circular (AC) 20-140A, as revised24.  The prospective 
ATNB2 technology was assessed using SC-214’s current set of documentation25.  ATC data link 
services were defined consistent with DO-290/226

                                                           
24 FAA, Avionics system configurations for provision of ATS data link services, AC 20-140A, as revised. 

. 

25 SC-214, 
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/atc_comms_services/sc21
4/current_docs/.  
26 RTCA DO-290/2, Safety and Performance Requirements Standard for Air Traffic Data Link Services in Continental 
Airspace (Continental SPR Standard). 
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Figure 2:  Services 

 

Service 
ATS 

ACARS 
ATNB1 

FANS 
1/A 

FANS 
1/A+ 

ATNB2 
Ground System 

Impact 
Notes 

Data Link Initial Contact  

• AFN (FANS)  
• Context Management (ATN)  

Maybe 
[1] [2]  

Yes  
Yes 
[1]  

Yes  
Yes  

[1]  

Mature operational 
concepts and 
known impact on 
ground systems.  

1. Will require modifications to AC20 140A 
or the creation of additional approval 
documentation.  

2. Required if supported services have 
major hazards  

3. No aircraft concatenation of confirm 
assigned level with TOC WILCO 
response 

4. No aircraft concatenation of confirm 
assigned level with TOC WILCO 
response in Boeing FANS-2 offering 

5. Identified hazards must be mitigated  
6. UM73 [Departure Clearance] 

implemented but not functioning as 
expected; alternatives being assessed.  

7. Possible workaround using existing 
messages.  

8. Tailored arrivals require autoload into 
FMS navigation function  

9. Immature operational concept, not 
validated  

ATC Communication Management  

• Initial Contact / Assigned Altitude  
• Transfer of Communication  

Unlikely 
[1] [5]  

Yes  
[4]  

Yes 
[1] [3] 
[5]  

Yes 
[3]  

Yes  

[1]  

Mature operational 
concepts and 
known impact on 
ground systems and 
their decision 
support tools that 
can support non-
complex re-routes.  

ATC Clearances  

• Non-complex TFM & Airborne Re-route  
• Altitudes / Speeds / Headings  
• Crossing Restrictions  
• Advisories: Beacon Code / Altimeter  
• Status: Stuck Microphone  
• Direct-to-Fix / PBN Published Arrivals  

Unlikely 
[1] [5]  

Yes  
Yes  

[1] [5]  
Yes  

Yes  

[1]  

Revised Departure Clearances  
Maybe 
[1] [5]  

Likely 
[1] [7]  

Likely 
[1] [5] 
[6]  

Likely 
[6]  

Yes  

[1]  
 

Tailored Arrivals  No  
No 
[8]  

Yes 
[1] [5] 
[8]  

Yes 
[8]  

Yes 
[1] [8]  

Major impact on 
decision support 
tools to provide 
complex re-routes  
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Service 
ATS 

ACARS 
ATNB1 

FANS 
1/A 

FANS 
1/A+ 

ATNB2 
Ground System 

Impact 
Notes 

4D TRAD  

• CPDLC Exchanges  
• ADS-C Extended Projected Profile  

No  No  Maybe  Maybe  
Yes 
[1] [9]  

Unknown impact on 
ground systems and 
decision support 
tools to support 
complex trajectory 
exchange.  Digital Taxi Clearances  

Maybe 
[1] [5] 
[9]  

No  No  No  
Yes 
[1] [9]  
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Current Part 121 Fleet Equipage and Cost for Upgrade 

Figure 1 illustrates how the expected 2020 Part 121 fleet was established. 

 
Figure 3 - Establishing the Expected 2020 Part 121 Fleet 

In order to establish the operational basis for the business case analysis, it was necessary to 
establish and characterize the expected Part 121 aircraft fleet for the target time frame.  The 
process for establishing the fleet is described and illustrated below: 

The MITRE Avionics Database27

The current active US-registered Part 121 fleet was filtered to identify all aircraft assumed to 
have been retired from the fleet based upon their entry-into-service date. 

 was used to establish the current active US-registered Part 121 
fleet, as of June 2011.  This fleet excluded those US-registered Part 121 aircraft that are not 
actively in service based upon their operational approval status. 

• Passenger aircraft were assumed to have an expected service life of 25 years; and, 
• Freighter aircraft were assumed to have an expected service life of 40 years. 

Those aircraft in the current active US-registered Part 121 fleet that were assumed to have 
retired by 2020 were set aside for purposes of this analysis. 

The MITRE Fleet Forecast was used to establish the expected delivery of new US-registered Part 
121 aircraft.  The MITRE Fleet Forecast provides a model- and series-level decomposition of the 

                                                           
27 The MITRE Avionics Database comprises the fusion of detailed information on avionics equipage by make, model 
and aircraft type for the active US Part 121 fleet, indexed by tail number for the fleet operating at the end of June 
2011.  Detailed equipage, avionics capability and modal market costing information has been obtained through 
interviews with individual operators and from the FAA’s Ops Spec database, and has been vetted through 
interviews with major US and European airframe manufacturers and avionics vendors.   Supplemental validation of 
the equipage information has been conducted using commercial database products, and in many cases, avionics 
component information is detailed to the level of part number and software revision. 
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Part 121 aircraft forecast provided in the FAA Terminal Area Forecast [FAA TAF].  New deliveries 
for the period 2011-2020 are extracted from the MITRE Fleet Forecast on an annual basis.   

Since the MITRE Avionics Database addresses the current fleet as of June 2011, the MITRE Fleet 
Forecast results for 2011 are halved to reflect 2011 deliveries made in the first half of the year.  
In addition, aircraft orders for new aircraft types not otherwise captured in the MITRE Fleet 
Forecast (i.e., the MRJ and C-Series) are added. 

• Those aircraft forecasted to be delivered after 2020 were set aside for the purposes of 
this analysis. 

• The result of the foregoing processes the expected US-registered 2020 Part 121 fleet 
composed of: 

• That portion of the current fleet expected to be in service in 2020; and, 
• New deliveries between 2011 and 2020. 

Tables 2 and 3 provide the summary data regarding the range of aircraft groups (described by 
their capability transition cost characteristics) and the expected average cost (in 2011$) for 
each of those groups to transition from their current / delivered configurations to alternate 
target configurations (for FANS-1/A+ and ATNB1, both over VDL-2). 

Current and Projected Fleet Equipage28

Consistent with the approach taken by the RTCA NAC Business Case and Performance Metrics 
Workgroup (BCPMWG) in its business case assessment of ATC data link capabilities, the 
expected 2020 fleet of US-registered aircraft was defined and assessed.   

 

The following observations regarding the expected 2020 Part 121 fleet are detailed below.29

                                                           
28 The fleet and equipage data supporting the DataComm Roadmap Task Group comprised inputs varying in depth 
and breadth of analysis. The Part 121 (air carrier) fleet was analyzed in great detail, while Part 135, 91 and 91k 
aircraft were categorized at a more summary level, based on inputs from industry representatives. DoD aircraft 
were treated similarly, based on inputs from DoD representatives. Current fleet and forecast delivery data are 
based on updates current as of 30 June 2011. Existing aircraft counts and capabilities are derived from FAA Ops 
Specs and operator interviews and do not include inactive or parked aircraft. For non-cargo aircraft, a 25-year 
retirement age is applied. A 45-year retirement age is applied for cargo and converted aircraft. 50% of eligible non-
cargo aircraft that retire are assumed to convert to cargo aircraft. Finally, new aircraft counts are derived from the 
FAA FY11 Fleet Forecast. No detailed analysis was performed on the piston-driven GA aircraft fleet, since it was 
deemed unlikely that either operational requirements or the business case would justify DataComm equipage for 
many of these aircraft. 

   
[Note:  These observations address various cross-sections of the fleet; the aircraft quantities are 
not mutually exclusive, and should not be treated as additive.] 

29 The cost estimates contained in the MITRE Avionics Database represent modal values for likely prices to be paid 
for each respective transition by an operator having reasonable negotiating power in the marketplace.   Some 
buyers will pay higher prices, and other buyers will of course pay lower prices, depending on their market power 
and the total aircraft or avionics package offer that is purchased.  Note that these estimates include costs 
associated with implementation of the data link recording rule where applicable. These cost estimates are based 
on a combination of (a) confidential information gathered from vendors through the interview process, (b) actual 
price-paid information gathered from operators, also on a confidential basis, and (c) analysis performed by MITRE 
subject matter experts with prior work experience in the airframe and avionics supply industries. 
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• At least 56% of US Part 121 aircraft have or could have ATS ACARS DCL with a relatively 
simple and low cost ACARS avionics software update, including both VDL-0 and VDL-2 
equipped aircraft. 

• Over 1300 DoD aircraft are projected to have FANS-1/A, including both VDL-0 and VDL-2 
equipped aircraft. 

• 720 of the projected 8071 US Part 121 VDL-2 equipped aircraft (around 9%) are 
expected to have FANS-1/A+ installed. 

• 2265 Part 121 VDL-2 equipped aircraft (around 28%) will be capable of upgrading to 
either FANS-1/A+ or ATNB1.   FANS-1/A+ installed market prices are in the range of 
approximately $53k and up/per aircraft for retrofits, depending on aircraft state and 
make/model, and at a market new aircraft option price of approximately $40k – $60k 
per aircraft.  ATNB1 installed market prices are in the range of approximately $30k and 
up/per aircraft, depending on aircraft state and make/model for retrofits, and at a 
market new aircraft option price of approximately $15k – $30k per aircraft. 

• 2458 of the projected 8071 Part 121 VDL-2 equipped aircraft (around 30%) will only be 
able to install ATNB1, primarily for reasons of aircraft architecture or navigation system 
capability (at installed market prices in the range of approximately $30k and up on a per 
aircraft basis, depending on aircraft state and make/model for retrofits, and at a market 
new aircraft option price of approximately $15k – $30k per aircraft). 

• 2628 Part 121 aircraft (around 33%) are expected to have no cost effective VDL-2 
transition path, either due to the cost of upgrading to VDL-2 or due to aircraft 
architecture issues. 

Many trans-oceanic aircraft have FANS  

• Most oceanic (long-range & wide-body) air carrier aircraft, as well as some business 
aircraft, are equipped with FANS.  

• Most DoD wide body transport aircraft currently have FANS 1/A. 

Some domestic aircraft are capable of upgrading to FANS-1/A+ capability 

• Most Boeing and Airbus aircraft are capable of upgrade to FANS capability, but regional 
jets, and some DoD aircraft are generally cost prohibitive to upgrade to FANS-1/A+ 
capability (i.e. it is  cost prohibitive to upgrade most of the tactical aircraft fleet to FANS, 
and many rotary aircraft currently have no requirement). 

• Many DoD civil directive passenger transport aircraft may have an upgrade path to 
FANS-1/A+; however, difficulty and costs vary tremendously. 

 

According to data provided by NBAA, approximately 500 of the estimated 5,000 data link 
equipped business aircraft are also FANS-1/A+ capable.  Upgrade to FANS capability is expected 
to be cost-prohibitive for many business and general aviation aircraft types. However, although 
specific aircraft forecast numbers are not available for US Part 135/91/91k fleets, these aircraft 
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types will generally have ATNB1 and VDL-2 offered options to comply with the European 
forward-fit data link mandate. 

 

Almost all US domestic (Part 121) air carriers already use data link (ACARS) for AOC operations 

• A large number of the 2020 projected US Part 121 fleet (i.e. approximately 33%) are 
expected to have VDL-0 capability. 

• Some aircraft (i.e. approximately 56%) are expected to have VDL-2 capability by 2020. 
• Many aircraft (i.e. approximately 71%) are expected to have ATS ACARS by 2020 which 

could be capable of using ATC DataComm functions. 
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Aircraft Fleets, Capabilities and Transition Cost Estimates 
Are contained on the following pages.

 

Architecture

FMS/ATSU Initial State
Unknown FMS 

Capability

FANS Upgrade Costs (Boeing/Airbus)
ACARS MU 

VDL/0
ACARS MU 

VDL/0
ACARS MU 

VDL/0
CMU/VDR VDL/2 

Enabled
ACARS MU 

VDL/0
Unknown Data 

Capability
Column B C D E F G H I Q R S T

Implementation State Retrofit Retrofit
Forward Fit 

Option
Retrofit Current Fleet

Forward Fit 
Standard

Retrofit Retrofit Retrofit Retrofit
Forward Fit 

Option
Retrofit

FANS Transition Cost Path N/A N/A N/A N/A

FANS Transition Path Cost  $           619,400  $             97,400  $             53,000  $           546,400  $                     -    $                     -    $        1,034,400  $           508,400 

Increment if installing new ATSU & DCDU
Replace existing ATSU (incl DCDU)

ATN Baseline 1 SW SB/Option
FMS FANS SW Option (per aircraft) 43,000$              43,000$              43,000$              

FANS 1/A+ FMS Software Upgrade 2X 4,000$                4,000$                
VDR 631-5 Upgrade

CMU 631-5 Upgrade
CMU VDL/2 SB

Data Recording SW Upgrade 4,000$                4,000$                4,000$                
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
-$                    150,000$            150,000$            

FMS Installation Kit (ATC Button) 2X 10,000$              10,000$              10,000$              10,000$              10,000$              
Data Recording  Kit 6,800$                6,800$                6,800$                6,800$                6,800$                

FMS / Data Recd Install 16,800$              16,800$              6,800$                166,800$            166,800$            
FMS / Data Recd Subtotal 76,600$              80,600$              53,000$              13,600$              341,600$            341,600$            

CMU 46,000$              46,000$              46,000$              
VDR 49,000$              49,000$              49,000$              

MCDU (2X) 168,000$            168,000$            168,000$            
Total Installation 279,800$            16,800$              -$                    269,800$            429,800$            166,800$            

 Price Total 619,400$            97,400$              53,000$              546,400$            1,034,400$         508,400$            
Estimated FANS Market Price 619,400$            97,400$              53,000$              546,400$            1,034,400$         508,400$            

ATN Transition Cost Path N/A N/A

ATN Transition Path Cost  $           373,400  $             39,400  $             15,000  $           373,400  $                     -    $                     -    $           373,400  $             43,400  $           373,400  $             39,400  $             15,000  $           373,400 

Increment if installing new ATSU & DCDU
Replace existing ATSU (incl DCDU)

ATN Baseline 1 SW SB/Option 15,000$              15,000$              15,000$              15,000$              15,000$              15,000$              15,000$              15,000$              15,000$              15,000$              
FMS FANS SW Option (per aircraft)

FANS 1/A+ FMS Software Upgrade 2X 4,000$                
VDR 631-5 Upgrade

CMU 631-5 Upgrade
CMU VDL/2 SB

Data Recording SW Upgrade 4,000$                4,000$                4,000$                4,000$                4,000$                4,000$                4,000$                4,000$                
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
-

FMS Installation Kit (ATC Button) 2X
Data Recording  Kit 6,800$                6,800$                6,800$                6,800$                6,800$                6,800$                6,800$                6,800$                

FMS / Data Recd Install 6,800$                6,800$                6,800$                6,800$                6,800$                6,800$                6,800$                -$                    6,800$                
FMS / Data Recd Subtotal 32,600$              32,600$              15,000$              32,600$              32,600$              36,600$              32,600$              32,600$              15,000$              32,600$              

CMU 46,000$              46,000$              46,000$              46,000$              46,000$              
VDR 49,000$              49,000$              49,000$              49,000$              49,000$              

MCDU (2X) 72,000$              72,000$              72,000$              72,000$              72,000$              
Total Installation 173,800$            6,800$                -$                    173,800$            173,800$            6,800$                173,800$            6,800$                -$                    173,800$            

 Price Total 373,400$            39,400$              15,000$              373,400$            373,400$            43,400$              373,400$            39,400$              15,000$              373,400$            
Estimated ATN Market Price 373,400$            39,400$              15,000$              373,400$            373,400$            43,400$              373,400$            39,400$              15,000$              373,400$            

2011

Narrow Body 796 833 56 0 71 0 470 106 38 0 0 196

Wide Body 0 0 0 422 103 21 71 110 0 0 0 148

Regional Jet 0 0 0 0 0 0 0 0 528 652 93 335

Turboprop 0 0 0 0 0 0 0 0 3 0 26 410

Total 796 833 56 422 174 21 541 216 569 652 119 1089

% of Expected 121 Fleet 12% 12% 0.8% 6.2% 2.6% 0.3% 7.9% 3.2% 8.4% 10% 1.7% 16%

2020

Narrow Body 674 769 812 0 62 0 104 95 3 0 0 147
Wide Body 0 0 0 340 96 143 57 104 0 0 0 129

Regional Jet 0 0 0 0 0 0 0 0 518 652 221 324
Turboprop 0 0 0 0 0 0 0 0 3 0 26 326

Total 674 769 812 340 158 143 161 199 524 652 247 926

% of Expected 121 Fleet 8.3% 10% 10% 4.2% 2.0% 1.8% 2.0% 2.5% 6.5% 8.1% 3.1% 11%

Source:  "121_MOAS_20110607_R8-19.xlsm"
*Narrow Body aircraft capable FANS FMS (i.e., Pegasus, GE U10.5+, FMS2, VIA2000), but requires enabling via software and service bulletin upgrades.
**Wide Body aircraft with FANS 1/A or 1/A+ enabled FMS (i.e., Pegasus, GE U10.5+, AIMS1/2, PIP, FANS1, VIA2000).
***Aircraft with available hardware upgrade option for FMS to FANS capability (e.g., GE U5.0, Legacy 200K/700K, HT9100).
****Aircraft that are highly unlikely to upgrade to FANS due to cost of FMS replacement (e.g., CMA-900, FMS-4200, EPIC, Universal).  Suitable candidates for CMU data link solution.

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

US Part 121 Fleet
ATNB1 Transition Paths

Federated Federated

US Part 121 Fleet
ATNB1 Transition Paths

CMU/VDR VDL/2 Enabled CMU/VDR VDL/2 Enabled CMU/ATSU/VDR VDL/2 Enabled

FANS-Capable in FMS* FANS-Enabled in FMS** FANS HW Upgradeable in FMS*** Unable / Unlikely to Upgrade to FANS****

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

1 2 3 Enabled Standard 4 5

A B AOption A B A B AOption

Option1 2 3 Enabled Standard 4 5

A B AOption A B A B AOption

Option
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Figure 4 - US Part 121 Fleet Initial Aircraft Capability States Mapped to Data Link Transitions (Federated Architectures – FANS & ATNB1) 

 

Figure 5 - US Part 121 Fleet Initial Aircraft Capability States Mapped to Data Link Transitions (ATSU Architectures – FANS & ATNB1) 

Architecture

FMS/ATSU Initial State Capable ATSU Enabled ATSU

FANS Upgrade Costs (Boeing/Airbus) VDL 0 VDL 2 Enabled VDL 0 VDL 2 Enabled
VDR Yes

VDL Mode ?
VDL 2 Enabled VDL 2 Enabled

Column J K L M N O P

Implementation State Retrofit Retrofit Retrofit Retrofit Retrofit
Forward Fit 

Option
Forward Fit 

Option

FANS Transition Cost Path

FANS Transition Path Cost  $           302,400  $           204,400  $           252,400  $           154,400  $           131,400  cost?  $                     -   

Increment if installing new ATSU & DCDU 50,000$              50,000$              
Replace existing ATSU (incl DCDU) 100,000$            100,000$            100,000$            100,000$            100,000$            

ATN Baseline 1 SW SB/Option
FMS FANS SW Option (per aircraft)

FANS 1/A+ FMS Software Upgrade 2X
VDR 631-5 Upgrade 3,500$                

CMU 631-5 Upgrade 3,500$                
CMU VDL/2 SB

Data Recording SW Upgrade 4,000$                4,000$                4,000$                4,000$                4,000$                
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
? ? ? ? ?

FMS Installation Kit (ATC Button) 2X 10,000$              10,000$              10,000$              10,000$              
Data Recording  Kit 6,800$                6,800$                6,800$                6,800$                6,800$                

FMS / Data Recd Install 16,800$              16,800$              16,800$              16,800$              6,800$                
FMS / Data Recd Subtotal 187,600$            187,600$            137,600$            137,600$            124,600$            

CMU -$                    -$                    
VDR 49,000$              49,000$              

MCDU (2X)
Total Installation 65,800$              16,800$              65,800$              16,800$              6,800$                

 Price Total 302,400$            204,400$            252,400$            154,400$            131,400$            
Estimated FANS Market Price 302,400$            204,400$            252,400$            154,400$            131,400$            

ATN Transition Cost Path

ATN Transition Path Cost  $           259,400  $             69,400  $           252,400  $           154,400  $           161,403  $                     -   

Increment if installing new ATSU & DCDU -$                    -$                    
Replace existing ATSU (incl DCDU) -$                    -$                    100,000$            100,000$            100,000$            

ATN Baseline 1 SW SB/Option 15,000$              15,000$              -$                    -$                    -$                    
FMS FANS SW Option (per aircraft)

FANS 1/A+ FMS Software Upgrade 2X
VDR 631-5 Upgrade 3,500$                

CMU 631-5 Upgrade 3,500$                
CMU VDL/2 SB

Data Recording SW Upgrade 4,000$                4,000$                4,000$                4,000$                4,000$                
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
? ? ? ? ?

FMS Installation Kit (ATC Button) 2X 10,000$              10,000$              10,000$              10,000$              10,000$              
Data Recording  Kit 6,800$                6,800$                6,800$                6,800$                6,801$                

FMS / Data Recd Install 16,800$              16,800$              16,800$              16,800$              16,801$              
FMS / Data Recd Subtotal 52,600$              52,600$              137,600$            137,600$            144,602$            

CMU 46,000$              -$                    
VDR 49,000$              49,000$              

MCDU (2X)
Total Installation 111,800$            16,800$              65,800$              16,800$              16,801$              

 Price Total 259,400$            69,400$              252,400$            154,400$            161,403$            
Estimated ATN Market Price 259,400$            69,400$              252,400$            154,400$            161,403$            

Narrow Body 106 0 607 35 0 29

Wide Body 0 0 48 5 0 0

Regional Jet 0 0 0 0 0 0

Turboprop 0 0 0 0 0 0

Total 106 0 655 40 0 29 0

% of Expected 121 Fleet 1.6% 0% 10% 0.6% 0% 0.4% 0%

Narrow Body 22 0 607 35 0 644
Wide Body 0 0 48 5 0 0

Regional Jet 0 0 0 0 0 0
Turboprop 0 0 0 0 0 0

Total 22 0 655 40 0 644 0

% of Expected 121 Fleet 0.3% 0% 8.1% 0.5% 0% 8.0% 0%

Source:  "121_MOAS_20110607_R8-19.xlsm"
*Narrow Body aircraft capable FANS FMS (i.e., Pegasus, GE U10.5+, FMS2, VIA2000), but requires enabling via software and service bulletin upgrades.
**Wide Body aircraft with FANS 1/A or 1/A+ enabled FMS (i.e., Pegasus, GE U10.5+, AIMS1/2, PIP, FANS1, VIA2000).
***Aircraft with available hardware upgrade option for FMS to FANS capability (e.g., GE U5.0, Legacy 200K/700K, HT9100).
****Aircraft that are highly unlikely to upgrade to FANS due to cost of FMS replacement (e.g., CMA-900, FMS-4200, EPIC, Universal).  Suitable candidates for CMU data link so

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

ATSU

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

AB - Not ATSU Equipped AB - ATSU Needs Replacement

Option6 7 8 9

C D E OptionF

10

G

Option6 7 8 9

C D E OptionF

10

G
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Figure 6 - US Part 121 Fleet Initial Aircraft Capability States Mapped to Data Link Transitions (Integrated Architectures – FANS & ATNB1) 

Architecture

FMS/ATSU Initial State
FANS-Capable in 

FMS

FANS HW 
Upgradeable in 

FMS

FANS Upgrade Costs (Boeing/Airbus)
CMU/VDR VDL/2 

Enabled
CMU/VDR VDL/2 

Enabled
CMU/VDR VDL/2 

Enabled
ACARS MU VDL/0 ACARS MU VDL/0

Column U V W X Y Z AA

Implementation State
Forward Fit 

Option
Current Fleet

Forward Fit 
Standard

Retrofit Retrofit Retrofit
Forward Fit 

Option

FANS Transition Cost Path N/A N/A N/A

FANS Transition Path Cost  $             60,000  $                     -    $                     -    $           1,000,000 

Increment if installing new ATSU & DCDU
Replace existing ATSU (incl DCDU)

ATN Baseline 1 SW SB/Option
FMS FANS SW Option (per aircraft)

FANS 1/A+ FMS Software Upgrade 2X
VDR 631-5 Upgrade

CMU 631-5 Upgrade
CMU VDL/2 SB

Data Recording SW Upgrade
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
60,000$              

FMS Installation Kit (ATC Button) 2X
Data Recording  Kit

FMS / Data Recd Install
FMS / Data Recd Subtotal 60,000$              

CMU
VDR

MCDU (2X)
Total Installation -$                    

 Price Total 60,000$              1,000,000$            
Estimated FANS Market Price 60,000$              1,000,000$            

ATN Transition Cost Path N/A N/A N/A N/A

ATN Transition Path Cost

Increment if installing new ATSU & DCDU
Replace existing ATSU (incl DCDU)

ATN Baseline 1 SW SB/Option 15,000$                 15,000$                 15,000$              
FMS FANS SW Option (per aircraft)

FANS 1/A+ FMS Software Upgrade 2X
VDR 631-5 Upgrade

CMU 631-5 Upgrade
CMU VDL/2 SB

Data Recording SW Upgrade 4,000$                   4,000$                   
FMS HW Upgrade (includes FANS SB) (2X 

retrofit)
FMS Installation Kit (ATC Button) 2X

Data Recording  Kit 6,800$                   6,800$                   
FMS / Data Recd Install 6,800$                   6,800$                   -$                    

FMS / Data Recd Subtotal 32,600$                 32,600$                 15,000$              
CMU 46,000$                 
VDR 49,000$                 

MCDU (2X) 72,000$                 
Total Installation 173,800$               6,800$                   -$                    

 Price Total 373,400$               39,400$                 15,000$              
Estimated ATN Market Price 373,400$               39,400$                 15,000$              

Narrow Body 0 0 0 0 0 0 0

Wide Body 0 30 19 126 0 0 0

Regional Jet 0 0 0 0 133 111 71

Turboprop 0 0 0 0 0 0 0

Total 0 30 19 126 133 111 71

% of Expected 121 Fleet 0.0% 0.4% 0.3% 1.9% 2.0% 1.6% 1.0%

Narrow Body 40 0 0 0 0 0 0
Wide Body 0 30 389 123 0 0 0

Regional Jet 0 0 0 0 131 111 284
Turboprop 0 0 0 0 0 0 0

Total 40 30 389 123 131 111 284

% of Expected 121 Fleet 0.5% 0.4% 4.8% 1.5% 1.6% 1.4% 3.5%

Source:  "121_MOAS_20110607_R8-19.xlsm"
*Narrow Body aircraft capable FANS FMS (i.e., Pegasus, GE U10.5+, FMS2, VIA2000), but requires enabling via software and service bulletin upgrades.
**Wide Body aircraft with FANS 1/A or 1/A+ enabled FMS (i.e., Pegasus, GE U10.5+, AIMS1/2, PIP, FANS1, VIA2000).
***Aircraft with available hardware upgrade option for FMS to FANS capability (e.g., GE U5.0, Legacy 200K/700K, HT9100).
****Aircraft that are highly unlikely to upgrade to FANS due to cost of FMS replacement (e.g., CMA-900, FMS-4200, EPIC, Universal).  Suitable candidates for CMU data link solution

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

US Part 121 Fleet
Initial Aircraft Capability States Mapped to FANS 1/A+ and ATNB1 Transition Paths

CMU/ATSU/VDR VDL/2 Enabled

Integrated Modular Architecture

FANS-Enabled in FMS Unable / Unlikely to Upgrade to FANS****

EnabledOption Standard AIMS

OptionA B

EnabledOption Standard AIMS

OptionA B
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Figure 7 - US Part 121 Fleet Initial Aircraft Capability States Mapped to Data Link Transitions (All Architectures – ARINC 623)

Aircraft Architecture State Transitions 
There are five basic transition architectures that are identified for Data Comm:  

• FANS-1 FMS based integrated system 
o FANS-1 application hosted in a capable FMS 

• Airbus ATSU based FANS-A system 
o FANS-A application hosted in the ATSU 

• CMU based non-integrated system 
o ATNB1 application hosted in the ARINC 758 CMU 

• Airbus ATSU based ATNB1 system 
o ATNB1 application hosted in the ATSU 

• CMU-based ATS ACARS system 
o ATS ACARS application hosted in an MU or CMU 

The following figures illustrate key elements needed to transition an aircraft to either a FANS-
1/A+ or ATNB1 data link capability: 

2011

VDR 0 VDR 2 VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2

ATN Transition Cost Path

Estimated A623 Cost  ???  ???  $           92,000  $           92,000  $           92,000  $         236,000  $         236,000  $         334,000  ???  ??? 

CMU 46,000$           46,000$           46,000$           46,000$           46,000$           46,000$           

VDR 49,000$           

MCDU (2X) 72,000$           72,000$           72,000$           
INSTALLATION -$                  -$                  46,000$           46,000$           46,000$           118,000$         118,000$         167,000$         -$                  -$                  

 Price Total -$                  -$                  92,000$           92,000$           92,000$           236,000$         236,000$         334,000$         -$                  -$                  

Estimated A623 Cost  ???  ??? 92,000$           92,000$           92,000$           236,000$         236,000$         334,000$          ???  ??? 

Body Type VDR 0 VDR 2 VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2 Total

Narrow Body 1204 1054 455 41 126 361 35 67 0 0 3343
Wide Body 236 227 74 12 145 231 0 3 126 49 1103

Regional Jet 159 412 369 333 248 0 0 87 133 182 1923
Turboprop 0 26 3 0 339 0 0 71 0 0 439

Total 1599 1719 901 386 858 592 35 228 259 231 6808

2020

Body Type VDR 0 VDR 2 VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2 VDR Unknown VDR 0 VDR 2 Total
Narrow Body 989 2340 144 41 85 278 35 60 0 40 4012

Wide Body 208 336 61 12 126 176 0 3 123 419 1463
Regional Jet 149 540 369 333 248 0 0 76 131 395 2241
Turboprop 0 26 3 0 261 0 0 65 0 0 355

Total 1346 3242 577 386 720 454 35 204 254 854 8071

Federated Avionics Architecture Integrated Modular Architecture

ARINC 623 DCL Capable ARINC 623 DCL Unknown ARINC 623 DCL Not Equipped ARINC 623 DCL Capable

Federated Avionics Architecture Integrated Modular Architecture

ARINC 623 DCL Capable ARINC 623 DCL Unknown ARINC 623 DCL Not Equipped ARINC 623 DCL Capable

Federated Avionics Architecture Integrated Modular Architecture

ARINC 623 DCL Capable ARINC 623 DCL Unknown ARINC 623 DCL Not Equipped ARINC 623 DCL Capable

2 2 3 3 3 1 1 1 ? ?
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Figure 8 – FANS-1+ application hosted in a capable FMS 
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Figure 9 – FANS-A+ application hosted in the ATSU 

 
Figure 10 – ATNB1 application hosted in the ARINC 758 CMU 
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Figure 11 – ATNB1 application hosted in the ATSU 

 
Figure 12 – ATS ACARS application hosted in an MU or CMU  
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Avionics Configurations for ATS Data Link Service Provision 
from FAA AC 20-140A 

 

Application 
Interop 
Designator 

Applicable 
Standards 

Criteria applicable to aircraft means of compliance 

ATNB1 DO-280B/ ED-110B.  
As modified by 
Eurocontrol 
Specification 
EUROCONTROL-
SPEC-0116 

• Annex B, para. B.2.1, Airborne System CM P/OICS. 

• Annex B, para. B.4.1, Airborne System CPDLC P/OICS 
except that:  

(1) UM 135 (CONFIRM ASSIGNED LEVEL), and UM 
233 (USE OF LOGICAL ACKNOWLEDGMENT 
PROHIBITED), will not be used by the ground 
systems; and 

(2) DM 38 (ASSIGNED LEVEL) is not required by 
the aircraft. 

Sub-network Interop 
Designator. 

• Viable sub-networks associated with ATN B1: 

(1)   VDL M2. 

a. TSO-C160 for (Class X) or (Class Z and 
Y).  

b. ARINC 631-5. 

FANS-1/A+ DO-258A/ ED-100A Section 6, Allocation of interoperability requirements 
(Denoted by “Air”). 

DO-305 / ED-154 Paragraph 4.2.13.2, Downlink Message Elements. 

Sub-network Interop 
Designator(s). 

Viable sub-networks associated with any application 
designator supported by the ACARS network: 

(1)   VDL M2 

(a)   TSO-C160, for (Class V) or (Class W and Y) 

non-International Standards Organization (ISO) 8208 
compliant installations. Applicants should submit the 
performance standards that are used to qualify the sub- 
network access protocol (SNAcP) sub-layer. 

(b)   ARINC 631-5. 

(c)   ARINC 618-6, Section 11 for INFO frame data format. 

(1) HFDL (i.e., HFDL-DLS).  
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Application 
Interop 
Designator 

Applicable 
Standards 

Criteria applicable to aircraft means of compliance 

(a) TSO-C158.  

(b) ARINC 618-6, Section 8.  

(c) ARINC 635-4. 

(2) Inmarsat’s SATCOM (Inmarsat, i.e., Data 2).  

(a)   TSO-C132. 

(b)   ARINC 618-6, Section 7. 

(c)   ARINC 741P2-10, Sections 3.2, 3.6, 4.2 and Attachment 2F-
44. 

(1) Iridium’s SATCOM (i.e., Short Burst Data, SBD).  

(a)   DO-262A, Normative Appendix, Section 2 

FANS-1/A DO-258A/ ED-100A 
or previous version 

Section 6, Allocation of interoperability requirements 
(Denoted by “Air”). 

Note 1: This aircraft capability supports oceanic & remote 
operations, but not continental (domestic), except in the 
Maastricht airspace. 

Sub-network Interop 
Designator(s). 

See subnetworks of FANS 1/A+ of this table for applicability. 

FANS-1/A 
ADS-C 

DO-258A/ ED-100A 
or previous version 

Section 6, Allocation of interoperability requirements 
(Denoted by “Air”) for AFN and ADS-C functionality only. 

Sub-network Interop 
Designator(s). 

See subnetworks of FANS 1/A+ of this table for applicability. 

FMC WPR ARINC 702A Paragraph 4.3.6, AOC Interfaced Function, for automatic 
position reports. 

  

Note 2: Provided for definition of FMC WPR and 
interoperability aspects of the AOC functionality. See DO-
306/ED-122 for the safety assessment criteria with respect to 
use of this functionality. 

Sub-network Interop 
Designator(s). 

See subnetworks of FANS 1/A+ of this table for applicability. 
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Application 
Interop 
Designator 

Applicable 
Standards 

Criteria applicable to aircraft means of compliance 

ATS ACARS Various The applicant identifies any of the following data link services 
and meets the associated standards: 

(a) DCL: ED-85A, Chapter 7 (section 7.1) and Appendix A 

(b) D-ATIS: ED-89A, Chapter 7 (section 7.1) and Appendix A  
(c) OCL: ED-106A, Chapter 7 (section 7.1) and Appendix A.  
(d)  DCL, D-ATIS, and/or OCL: ARINC 623-3. 

Sub-network Interop 
Designator(s). 

See subnetworks of FANS 1/A+ of this table for applicability. 
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Appendix B:  Detailed Sub-group Findings 
The work of the Task Group was divided into three Sub-groups to address the high level areas 
that led to the development of the final recommendation. Sub-group 1 analyzed and made 
recommendations on requirements for FMS autoload. Sub-group 2 did the same with respect to 
data link performance (VDL-1 and VDL-2). Finally, sub-group 3 made recommendations on the 
path the U.S. should take with respect to global harmonization.   

Sub-group 1: FMS Autoload 
With respect to FMS autoload capability, the FAA asked the following question: “For each 
service, what is industry’s recommendation on the need for FMS autoload capability?”  

SG1 was asked to determine which of the 12 near/mid-term tower and en route services 
require FMS auto-load. Additionally, SG1 was asked which specific operations require auto-load 
including: 

– Ground operations  

– Terminal  

– En route  

– Number of message elements 

The NAC recommends the acceleration of DataComm services without the requirement of 
autoload functionality for the majority of the services.  According to the FAA’s DataComm 
Program Office, the current roadmap and timeline does not call for autoload capabilities in the 
ground automation system until after 2018.  Therefore, leveraging DataComm operations 
without the use of autoload becomes increasingly important through the near term.  

Important DataComm benefits to pilots and controllers include a greater margin of safety and 
improved workload management relative to the voice-only environment, where the safety 
threats of radio congestion, misunderstandings, and read-back and hear-back errors are more 
prevalent. To reduce errors, DataComm provides a textual verification of clearances that pilots 
can reference numerous times. Still some aircraft, even among currently-equipped FANS-1/A+ 
aircraft, do not have dedicated displays or a printer that permit a pilot to manually load a 
clearance and view the DataComm message simultaneously. Differing airborne data link display 
capabilities will need to be addressed in safety and performance operational requirements so 
that the capability will work for all types of cockpits. Apart from autoload capabilities, there are 
inherent benefits to avoiding read back/hear back errors using DataComm. 

Tailored Arrivals in their “purest” form do require autoload capability due to the dynamic 
flexibility required to modify lateral routes, speed and altitude constraints to emulate the 
operation of a published arrival with a “tailored” procedure specific to aircraft types and 
current airspace and operating conditions.  The Initial Tailored Arrivals trials program as 
implemented in SFO and other terminals is an FMC-Autoload process that exercises the 
integrated DataComm capabilities of FANS-1/A. A related service planned to be implemented by 
the FAA, also known as Initial Tailored Arrivals, resembles closely current RNAV/RNP arrival 
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procedure management, and is voice-based for the near-term (EIS prior to 2016). As such, this 
service does not require autoload, while “Full Tailored Arrivals” services do require autoload. 

Airborne re-routes will require autoload only at such time that the complexity of clearances and 
the point at which they are received could create a safety hazard for pilots and increased 
complexities for controllers if autoload were not utilized. Specifically, autoload has only been 
found to be required for three services analyzed: TFM Re-route (with Lat/Long coordinates or 
when of a time-critical nature), Airborne Re-routes with Lat/Long and Tailored Arrivals. 
However, during the incremental introduction of DataComm airborne re-routes, autoload will 
most likely not be a requirement.   

The term “complex clearance” is not yet clearly defined for the purposes of domestic 
DataComm, as it relates to ATC and to the flight deck.  It is agreed that the use of a series of 
latitudinal and longitudinal coordinates in the domestic environment when under positive 
control (rather than procedural control in the oceanic environment) would fall under a 
“complex” definition.  The Navigational Reference System (NRS) waypoints, in their present 
form, could also be a consideration for complex clearances. The FAA’s interpretation of a 
complex clearance may differ from that of a flight crew’s perspective.  For example, a re-route 
clearance could be issued that contains a series of en route navigational aids, waypoints, Jet 
Airways and published terminal procedures.  This would be considered a complex route by FAA 
standards.  However, in this example, pilots are able to retrieve these components from the 
aircraft’s database without manually “building” fixes, routes and procedures.  This is routine in 
today’s world and not necessarily considered complex, except for the challenges encountered 
when writing down and reading back the routing while receiving voice communicated 
clearances. The ability to deliver textual clearances to the flight deck would greatly reduce the 
possibility of the flight deck entering an incorrect route.30

The RTCA DO-306 and the RTCA SC-214 draft standards contain requirements and 
recommendations for autoload for any clearance containing routing; however, the operational 
environments of those requirements are at odds with the expected domestic operational 
environment into the far term timeframe.  The SC-214 standards for an ATNB2 aircraft should 
be based on integrated systems, but it is important that the ground system maintain 
compatibility with a non-integrated ATNB1 aircraft.   

 

Several other “basic” operations were determined not to require autoload; such as frequency 
changes, beacon codes, direct to fix, etc.  The FAA does not plan to implement full functionality 
of the “TFM Re-route” until at least 2018.  Initial TFM Re-route services will be provided via 
voice communications; and, the software and procedures used to formulate clearances in the 
TFMS and ERAM systems for delivery via data link are unlikely to be modified to deliver more 
complex re-routes until well into the far term timeframe.   It is also important to note that 
several example clearances provided as TFM Re-route examples, would not require autoload 
capabilities for a pilot to program the FMS to comply with the re-route.  However, none of the 

                                                           
30 Some Part 91 and Part 135 operations are performed as single-pilot operations. This factor should be considered 
in developing the definition of a complex clearance. 
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examples illustrated the use of multiple coordinates using latitude/longitudes and NRS 
waypoints. 

 

Service Autoload Required31

Revised Departure Clearance (DCL) with lat/longs or 
database only 

 

NO 

Transfer of Comm/Initial Contact NO 

Direct to Fix NO 

Crossing Restrictions – Single Altitude/Speed NO 

Advisory Messages N/A 

Altitude / Speed / Heading Assignments NO 

Altimeter Settings NO 

Beacon Codes NO 

Stuck Microphone NA 

TFM Re-route with Lat/Long 

*YES 

*If clearance contains multiple lat/long 
coordinates, or execution of the routing is time 
critical for ATC. 

TFM Re-route with Waypoints 

*NO 

*If execution of the routing is not considered to 
be time critical for ATC and based on how voice 
communicated re-routes are issued today. 

Airborne Re-route with Lat/Long 

*YES 

*If clearance contains multiple lat/long 
coordinates, or execution of the routing is time 
critical for ATC. 

Airborne Re-route with database 

*NO 

*If execution of the routing is not considered to 
be time critical for ATC and based on how voice 
communicated re-routes are issued today. 

Tailored Arrivals 

*YES 

*Based on the need for uplinking a dynamic 
procedure and not a pre-coded procedure. 

  

                                                           
31 Assessment of autoload requirements has been based on years of operational experience in the current voice 
environment, as well as data link experience obtained in the oceanic environment, the European Enroute 
environment, and with the PDC and digital ATIS services in the US. 
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Sub-group 2: VDL-0 vs. VDL-2 
The FAA asked the industry to develop recommendations for the level of services enabled by 
the use of VDL-0 or VDL-2. 

Sub-group 2 was asked to determine which of the 12 near/mid-term tower and en route 
services require VDL-2 capability. Additionally, the sub-group was asked to determine the 
appropriate circumstances to minimize latency and/or accuracy concerns. 

The use of VDL-0 or VDL-2 with FANS-1/A or 1/A+ application is an acceptable link for all of the 
Airport Surface (i.e., while aircraft is not moving) data link functions.  VDL-0 and FANS-1/A or 
1/A+ is deemed by the NAC to be adequate for en route US Domestic Operations, but further 
studies need to be made for this phase of flight to validate this assumption.  In addition, VDL-2 
with at least FANS-1/A or ATNB1 should be adequate for all phases of flight, including departure 
and terminal operations.  

Data links considered for domestic/continental use must offer message delivery times between 
30 and 300 seconds.32

Due to total system Latency (including pilot/controller interaction time), only VDL-2 should be 
used for Departure and Descent operations but all other services (airport surface-based and en 
route) may be supported by either VDL-0 or VDL-2.  Human factors need to be considered and 
designed into any time sensitive latency requirements.  While link considerations need to be 
discussed, overall the team supports VDL-0 or VDL-2 with FANS-1/A or 1/A+ application as an 
acceptable link for all of the Airport Surface (i.e., while aircraft is not moving) data link 
functions. 

  This includes both VDL-0 and VDL-2, but excludes SATCOM. 

All aircraft with at least FANS-1/A and VDL-0 should be able to immediately participate in 
Ground trials. As such the operators request that the FAA implement minimum features into 
the Tower Host system to allow trials to start as soon as possible. The use of VDL-0 will phase 
out over time as replacement aircraft and upgraded avionics come on line. 

As aircraft equipped with VDL-2 and FANS-1/A+ or ATNB1 should be adequate for all phases of 
flight we would suggest mid-term implementation of this feature in the DataComm program to 
prepare for those operations.  It will take 3-5+ years to equip an adequate base of aircraft – 
assuming a business case can be constructed by the operators. 

Underlying Assumptions and Requirements 

• Required Communication End-End Values must be between 30 and 300 seconds based 
on experience and time for crew study and input.33

• VHF data link (VDL-0 and VDL-2) is the recommended data link for the twelve services 
listed in the Background/Introduction section in the main body of this report. SATCOM 
(Inmarsat and Iridium) is not realistic for domestic operations, with the possible 
exception of some ground operations. 

 

                                                           
32 Safety and performance requirements are documented in RTCA DO-290/2; technical interoperability 
requirements are documented in DO-280B (ATN Baseline 1) and DO-305 (FANS-1/A+). 
 
33 Ibid. 
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• Safety critical applications that require adequate response time or confirmation by the 
crew – could be procedural in nature, such as seeing a new transponder code setting. 

Average Latency as of 2011  

 VDL-0 (round trip) 

 95% = 12 Seconds 

 99% = 30 Seconds 

 VDL-2 (round trip) 

 95% = 5 Seconds 

 99% = 12 Seconds 

 INMARSAT (downlink only) 

 95% = 50 Seconds 

 99% = 150 Seconds 
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AIRPORT SURFACE SERVICES 

  

*Can be performed today with AOC messages via ACARS (VDL-0 or VDL-2)  

** Required Communication Performance 

  

 

  

Ground 
Services 

Est.RCP** (s) for 
Service 
(seconds?) 

Min.Comm Required Safety Critical 

Transfer of Comm/Initial 
Contact 

300 VDL-0 yes 

Advisory Messages 300 VDL-0 No*  

Altimeter Settings 300 VDL-0 No*  

Beacon Codes 300 VDL-0 No*  

Stuck Microphone 300 VDL-0 No*  

Revised Departure 
Clearance (DCL) 

300 VDL-0 yes 
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DEPARTURE PHASE OF FLIGHT SERVICES 

 

Departure Phase 
Service 

Est.RCP (s) for 
Service 

Min.Comm 
Required 

Safety Critical 

Transfer of 
Comm/Initial Contact 

45 VDL-2 no 

Direct to Fix 30 VDL-2 yes 

Crossing Restrictions 45 VDL-2 yes 

Advisory Messages 45 VDL-2 no 

Altitude/Speed/Heading 30 VDL-2 yes 

Altimeter Settings 45 VDL-2 No*  

Beacon Codes 45 VDL-2 no 

Stuck Microphone 45 VDL-2 No*  

 * Can be performed today with AOC messages via ACARS (VDL-0 or VDL-2)   
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EN ROUTE/CRUISE PHASE OF FLIGHT SERVICES 

Service Est.RCP (s) for 
Service 

Min.Comm 
Required 

Safety Critical 

Transfer of 
Comm/Initial Contact 

120 VDL-0 No*  

Direct to Fix 120 VDL-0 yes 

Crossing Restrictions 120 VDL-0 yes 

Advisory Messages 300 VDL-0 No*  

Altitude/Speed/Heading 120 VDL-0 yes 

Altimeter Settings 300 VDL-0 yes 

Beacon Codes 300 VDL-0 no 

Stuck Microphone 240 VDL-0 No*  

TFM Re-route 300 VDL-0 yes 

Airborne Re-route 300 VDL-0 yes 

Tailored Arrivals 300 VDL-0 yes 

 * Can be performed today with AOC messages via ACARS (VDL-0 or VDL-2)  
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ARRIVAL SERVICES  

Service Est.RCP (s) for 
Service 

Min.Comm 
Required 

Safety Critical 

Transfer of 
Comm/Initial Contact 

45 VDL-2 no 

Direct to Fix 30 VDL-2 yes 

Crossing Restrictions 45 VDL-2 yes 

Advisory Messages 45 VDL-2 No*  

Altitude/Speed/Heading 30 VDL-2 yes 

Altimeter Settings 45 VDL-2 yes 

Beacon Codes 45 VDL-2 no 

Stuck Microphone 45 VDL-2 No*  

* Can be performed today with AOC messages via ACARS (VDL-0 or VDL-2)  
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Sub-group 3: Global Harmonization 
The FAA asked the following question on global harmonization: “What is industry’s 
recommendation on the need for and timing of harmonization of U.S. data link capabilities with 
those capabilities being implemented in Europe and other parts of the world?” 

The principal expression of a range of perspectives on harmonization is captured in the draft 
ICAO OPLINK Panel Global Harmonization Plan, which recognized that different data link 
systems, being implemented in different regions, resulted in different aircraft avionics and 
different procedures for pilots and air traffic controllers.  In the DataComm context, 
“harmonization” is the ability of aircraft to perform their missions in different regions of the 
globe using consistent avionics, applications, and procedures. The principal facilitators of 
harmonization are the existence of operational and technical standards that provide the basis 
for airworthiness certification for avionics systems and operational approval of crew training 
and procedures. 

In the current FAA DataComm program plan, in the near- and mid-term timeframes, the US and 
European regions are pursuing non-harmonized strategies.  In the far term, both the US and 
European programs intend to implement SC-214-based (or WG-78) ATNB2 services.   

The European Union has established a data link services implementing rule that mandates that 
aircraft operators and air navigation service providers equip with the LINK2000+ subset of 
ATNB1 for the conduct of an initial set of en route data link services.  The European plan is to 
support ATNB1 aircraft and SC-214-based ATNB2 aircraft concurrently with a clear upgrade 
path from ATNB1 to ATNB2.  The US DataComm program is planning for ground architecture 
implementation of a FANS-1/A+ for tower services.  The US DataComm program is planning for 
SC-214-based ATNB2 for en route services with accommodation of FANS-1/A+ aircraft.  The 
NAC recommends that the FAA provide an upgrade path from ATNB1 to ATNB2 as well. 

Based on the capability groupings identified in FAA AC 20-140A, the first opportunity for 
harmonization appears to be with the far-term target of SC-214-defined ATNB2 in the mid-
2020s timeframe and thereafter. 
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Appendix C:  High Level Business Case Analysis of Task Group 
Recommendation 
The BCPMWG has considered the findings and recommendations of the DataComm Roadmap 
Task Group, and offers these comments: 

Consistent with the September 2011 BCPMWG finding that the time element of a business case 
is crucial due to both the certainty of benefits (near term benefits are more certain and are 
weighted more heavily) and short payback required for operator investment decisions, we have 
categorized our feedback into three time horizons – short, medium, and long-term.  The 
Business Case Task Group believes the Medium Term is where operators require the most 
urgent decision making clarity. 

In general – and consistent with the findings and recommendations of the DOT Inspector 
General report34

 

 on the FAA CPDLC program - it is imperative that FAA and the aircraft operator 
community determine jointly applicable investment entry, continuation, and exit criteria; and, 
that institutional mechanisms be established to jointly manage program execution. 

Short Term: FANS-1/A or ATS ACARS 
In the short term, it is our understanding that the only aircraft equipage paths that can support 
some basic levels of DataComm service in U.S. airspace are FANS-1/A or ATS ACARS. 

From a business case perspective - since both of these equipages are installed in significant 
quantities of existing aircraft (666 aircraft currently equipped with FANS-1/A; 3808 aircraft 
currently equipped with ATS ACARS) – we support deploying capabilities that leverage this 
existing equipage base to realize near-term DataComm benefits.   

Consistent with the September 2011 BCPMWG recommendations to the NAC, existing aircraft 
equipage that is unused or underutilized (e.g., RNP) drives operator resistance to further 
investments regardless of future promises of enhanced capabilities (“the pursuit of perfection is 
the enemy of progress”). 

The principal business case considerations supporting this short term recommendation include: 

• Minimal operator investment required to leverage currently installed ATS ACARS and 
FANS-1/A equipage 

• Nearer term realization of some flight efficiency benefits 
• Broad ATS ACARS equipage increases potential participation population by Part 121 and 

other operators  
• Low schedule risk due to mass of currently installed equipage 

 

                                                           
34 DOT IG, Observations on the FAA’s Controller-Pilot Data Link Communications Program, AV-2004-101, 
September 2004. 
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Long Term: SC214 (ATNB2) 
Given the “far in the future” stated time availability for ATNB2 services (2025+) and lack of 
other specific inputs to inform operator business cases (e.g., timing for standards and 
availability of certified equipment, costs of avionics; feasibility of aircraft retrofit, incremental 
benefit forecasts, etc.) there is no formal operator business case currently feasible to assess. 

However, operators are broadly supportive of forward-fit equipage that improves flight 
efficiency, predictability, and flexibility – and we observe that aircraft and avionics 
manufacturers generally develop and offer hardware on new aircraft as operators demand 
based on expected future capabilities and/or requirements. 

 

Medium Term: ATNB1 
 US Part 121 carriers have hundreds of aircraft on order that will be equipped with new 
technologies.  This will create a significant near-term opportunity to influence the direction and 
quantity of aircraft DataComm equipage in U.S. airspace. 

The status, availability, and future of ATNB1 capability in U.S. airspace are the key questions for 
Part 121 operators as this fleet renewal is undertaken: 

• Many U.S. business and general aviation operators will likely equip new aircraft or 
retrofit existing aircraft with ATNB1 for aircraft residual value, financing, and future 
marketability considerations due to the European forward-fit and retrofit mandates. 

• U.S. Part 121 operators typically operate an aircraft for its entire economic life, so re-
marketability considerations have little influence on equipage decisions.  Therefore, if 
ATNB1 capability is not supported in the U.S. then Part 121 operators will not equip on 
aircraft whose deployment is likely limited to North America (i.e., non-oceanic aircraft). 

• Considering the 30-year typical service lives of Part 121 aircraft, operators fitting new 
aircraft with ATNB1 will require assurances that ATNB1 will not become stranded 
equipage when ATNB2 becomes available (i.e., backward compatibility will exist).  Such 
an assurance would be consistent with European planning for their transition from 
ATNB1 to ATNB2. 

• It is worth noting that by 2017 most DoD transport aircraft will have FANS-1/A SATCOM 
and/or VDL-2 however, it is unlikely that neither operational requirements nor the 
business case will justify equipage for many other types of DoD aircraft. 

While the detailed requirements of an operator business case are not currently available for 
ATNB1 – the BCPMWG believes that if operators recommend this path as a strategic direction 
that the forward fit business case likely has merit. 

The principal business case considerations supporting this medium term recommendation 
include: 

• ATNB1 standards and equipment availability driven by European mandate 
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• ATNB1 has higher U.S. airspace potential user participation rate vs. FANS-1/A+ (which is 
primarily oceanic) 

• Nearer term availability of forward fit equipage and flight efficiency benefits than 
ATNB2 
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