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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Federation Strategy

• Linkages with Single European Sky Air Traffic 
Management Research (SESAR) 

• Commenting and Change Management

• Integrated Work Plan (IWP) Element Ownership
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What is the NextGen EA?

NextGen Concepts 
and Capabilities

Target Operational 
and System 

Architectures

Operational Improvements 
and Enabling Solutions, 

Policies, and R&D

• JPDO’s method and tools to decompose and 
describe:
– NextGen concepts and capabilities
– Target operational and system architectures 
– Improvements and enabling solutions that achieves the goals by  

the target time
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Why Develop a NextGen EA?
• The goal is curb-to-curb transformation of air transportation

Achieving the transformation will require…
– New policies to create new behavior
– Modernization to prepare the infrastructure
– R&D to create new functionality 

• Enterprise Architecture is the E-forum for conducting business
– To support the establishment of goals and guiding principles
– To support the debates necessary to set policy framework and 

define mission needs
– To align research and development to validate the vision and plan 

the transformation
– To understand impacts based on research findings and policy 

decisions
– To track commitments to transformational solutions
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Project

AV-1         AV-2
OV-1         OV-2
OV-3         OV-4
OV-5         SV-1
SV-2         SV-4
TV-1

“To Be” EA / 2012 “To Be” EA/ 2018

SV-1         SV-2
SV-4

Near-Term Mid-Term

AV-1, AV-2, 
OV-1, 2, 3, 5, 6c 
SV-1, 2, 4, 5H

CONOPS (2025)

“As Is” EA / 2008

Far-Term

IWP

Operational Enhancements and User Benefits (Safety, Capacity, Efficiency, Flexibility)

Project (Tailored 
per AMS)

AV-1         AV-2
OV-1         OV-2
OV-3         OV-4
OV-5         OV-7
OV-6c SV-1
SV-2         SV-4
TV-2

OV-1       SV-1
SV-2       SV-4
SV-8/9    TV-1

JPDO - NextGen – External Stakeholders

OIs/Enablers
IWP

OIs/Enablers
IWP

OIs/Enablers

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

“To Be” EA / 2025

Enterprise Enterprise

Service Unit
AV-1        AV-2
OV-1        OV-5
SV-1         SV-2
SV-4         SV-6
SV-7         SV-10c
SV-11

FAA – NextGen

Financial Forecasts 2014 +

Project Level Planning – Rolling Wave

Infrastructure Roadmaps

Service Roadmaps / Operational Improvements / Capabilities 

Sub-Capabilities Roadmaps

Project Level Baselines

Enterprise-level Requirements (SR-1000)

Financial Baselines

NAS EA Framework
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What are the Differences Between the 
NextGen EA and the National Airspace 
System (NAS) EA?

NextGen EA
• Curb-to-Curb
• Contains activities outside the 

scope of the NAS EA
• Top-down, Business 

Transformation
• Supports interagency analysis 

and federation with agency 
architectures

• Accounts for industry 
perspective

• High-level transition plan

NAS EA
• Gate-to-Gate
• Takes NextGen EA as input on 

transformation
• Links to NextGen 

Implementation Plan and 
Service Unit plans

• Infrastructure Roadmaps are 
Executive Views

NextGen EA maintains the primary focus on the operational 
transformation.
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What Can I Find in the NextGen EA?

• Architectural views of the Operational Environment (i.e., 
actions performed by people and/or machines)

• Operational Activity Descriptions 
• Operational Information Exchanges
• “Deep-dives” around the Weather and Surveillance 

Segments of the EA that include system interface and 
functionality descriptions

• Alignment of enablers to the Operational Architecture

The NextGen EA, published in October 2008, currently 
includes…

The NextGen EA can be found at 
http://jpe.jpdo.gov
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NextGen EA Product Review

Community Model (OV-1) Operational Activity 
Decomposition (OV-5)

Operational Node 
Connectivity Description 
(OV-2)

Operational 
Information Exchange 
Matrix (OV-3)

System Node 
Connectivity Description
(SV-1)

FEA Reference Models   
and Federal Transition 
Framework (FTF)

Operational Activity 
Flows (OV-5)

System Functions 
(SV-4)

Accessible at http://jpe.jpdo.gov

Weather, Surveillance, & Fixed-
Object Deep Dive Products
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NextGen EA Segments

Mission Mission Support Infrastructure

Operational Activity Description (OV-5)
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Where is the NextGen EA Heading?

• The ConOps, EA, and IWP are transitioning to a 
capability-based framework (rather than role-based)
– Nine overarching NextGen capabilities with 12 sub- 

capabilities have been defined 
– Sections of the NextGen ConOps will reference the 

capabilities
– The NextGen operational architecture views have been 

revised to better support the framework
– The NextGen Operational Improvements have been 

aligned to the capabilities

The NextGen EA and IWP will be published online via the JPE.
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Where is the NextGen EA Heading?
• Planned updates to the IWP

– Working with Federal Aviation 
Administration (FAA) to align far- 
term Operational Improvements

– Working with agencies to gain 
ownership and acceptance of 
IWP elements, as well as 
enhance descriptions, dates, etc. 

– Classifying NextGen Enablers 
using a Doctrine, Organization, 
Training, Materiel, 
Leadership/Education, 
Personnel and Facility 
(DOTMLPF) construct

• Planned updates to the EA
– Adding NextGen Enablers (i.e., 

materiel and not-materiel 
solutions) to the operational views

– Developing NextGen System 
Architecture Views based on the 
materiel NextGen Enablers and 
NAS EA Infrastructure Roadmaps

– Far-term operational scenarios 
and use cases are being 
developed to validate the 
ConOps, EA, and IWP content 
(i.e., Weather Impacts to the 
NextGen System, Integrated 
Surveillance, Integrated 
Communications, Navigation and 
Surveillance (ICNS), Instrument 
Flight Rules (IFR), and Net- 
Centric Operations)
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Feb/Mar 09

JPDO IAE Division TimelineJPDO IAE Division Timeline–– IWPIWP

Apr/May 09 Jun/Jul 09 Aug/Sep 09Dec08/Jan09

Resolve IWP 1.0 Draft Comments

Agency IWP Element Update *

Public Commenting *

Adjudicate Comments *

Draft IWP

Agency and WG Review *

Adjudicate Comments *

Director/Board Review

Incorporate Comments
Release IWP FY10

9/30

* Will require WG Support

7/3

5/28

4/30 Draft IWP will be available 
through the JPE

IWP will be published in 
the JPE
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CONOPS Printing

Feb/Mar 09

JPDO IAE Division TimelineJPDO IAE Division Timeline–– ConOpsConOps

Apr/May 09 Jun/Jul 09 Aug/Sep 09Dec08/Jan09

Internal Development

WG Commenting *

Adjudicate Comments

Release CONOPS v3
9/30

* Will require WG Support

7/31

CONOPS Restructuring

Document Modification/Editing

Draft CONOPS will be 
available through the JPE
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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Federation Strategy

• Linkages with SESAR 

• Commenting and Change Management

• IWP Element Ownership
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The NextGen EA decomposes the future 
capabilities into enabling materiel and 
non-materiel solutions with levels of 
performance needed to improve the 
operational environment.

The enabling solutions are high-level 
(mission) functional requirement 
statements that are aligned to Suggested 
Offices of Primary Responsibility (SOPR).

It is the OPR’s responsibility to further refine the 
functionality identified in the NextGen EA, align proper 
resources to implement the functionality by the initial 
operating capability date, and communicate progress 
back to the JPDO.

Agency / 
Industry 
NextGen 

Investment

How is the NextGen EA Being Used?

The NextGen EA drives strategic direction
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How is the NextGen EA Being Used?

JPDO- 
identified 

Cost Proxy 
Programs

The JPDO Interagency Portfolio and Systems Analysis 
Division (IPSA) uses Agency architectures (As-Is) and 
the NextGen EA (To-Be) to identify the possible 
NextGen solution space.

Agency / Industry Investments and JPDO-identified 
Cost Proxy Programs (i.e., placeholders for future 
investments) and their associated cost and benefit 
estimates are analyzed to identify the optimal target 
NextGen portfolio. 

Agency / 
Industry 
NextGen 
Programs

The NextGen EA supports the NextGen Business Case
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Grouping Operational Improvements 
into Functional / Performance Clusters

NGOps-x assigns a performance level
Problem NGOps-1 NGOps-2 NGOps-3 NGOps-4 NGOps-5

Hazard 
Avoidance & 
Mitigation

OI-0332 Ground-Based and On- 
Board Runway  Incursion  
(without alerting)

OI-0332 Ground-Based 
and On-Board Runway  
Incursion  (with 
alerting)

Delegated 
Separation

OI-0326 Airborne 
Merging & Spacing 
- Single Runway  
plus MMC CAVS
OI-0333 Improved 
Operations to 
Closely Spaced 
Parallel Runways

OI-0381 GBAS Precision 
Approaches & IMC CAVS

Published 
Routes & 
Procedures

OI-0343 
Reduced 
Separation 
- High 
Density En 
Route, 3- 
mile 

OI-0325 Time-Based Metering 
Using RNP and RNAV Route 
Assignments
OI-0330 Time-Based and Metered 
Routes with OPD (high-density 
airports) (moderate density)
OI-0307 Integrated Arrival / 
Departure Airspace Management 
(moderate density)

OI-0339 Integrated 
Arrival / Departure and 
Surface Traffic 
Management 

OI-0330 Time-Based and 
Metered Routes with OPD 
(high-density airports)
[Provides the capability 
to do OPD at nearly all 
airports by providing 
vertical containment and 
the precise metering in 
high-density traffic.]

Negotiated 
Trajectories

OI-0358 Trajectory Flight Data 
Management

OI-0360  Automation- 
Assisted Trajectory 
Negotiation

OI-0369 Automated 
Negotiation /  Separation 
Management

Air Traffic 
Management 
Efficiencies

OI-0352 Automated Clearance 
Delivery and Frequency Changes

mailto:jay.merkle@faa.gov
mailto:jay.merkle@faa.gov
mailto:Jay.Merkle@faa.gov
mailto:Jay.Merkle@faa.gov
mailto:Jay.Merkle@faa.gov
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Target Portfolio: Pacing Operational Improvement (OI) for 
Far-Term End State (NGOps-5)

• Key Objective: Automated Negotiation/Separation Management (OI-0369)
– Trajectory management is enhanced by automated negotiation of Four- 

Dimensional Trajectories (4DTs) between properly equipped aircraft and ground 
automation for separation management. 

– All aircraft in Trajectory-Based Operations (TBO) airspace must be equipped for 
this function. 

– The Air Navigation Service Provider (ANSP) Separation Management function is 
fully automated, and separation responsibility is delegated to automation. 

– For specified operations, tasks are delegated to the flight crew to take advantage 
of aircraft capabilities. 

– To manage separation, ANSP automation negotiates short-term, conflict-driven 
updates to the 4DT agreements with the aircraft. 

– This will enable higher density of operations thus higher capacity, as well as a 
decrease in human errors in trajectory negotiation and entry. 

– This Operational Improvement requires a Policy/Implementation Decision to 
determine appropriate roles/responsibilities allocated between humans/automation 
and air/ground.
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Assigned Performance Levels to the Functional Clusters: 
ANSP Air Traffic Management (ATM) Configurations

Enabler NGOps-1 NGOps-2 NGOps-3 NGOps-4 NGOps-5

En route 
applications

Conflict probe Conflict resolution
Initial data link apps

Enhanced 
conflict 

resolution
Sector action list

Automation 
responsible for 

separation 
Adv data link appsTerminal 

applications
Enhanced 

infrastructure and 
DSTs

Initial data link apps Adv data link apps

Tower 
applications

Enhanced 
infrastructure and 

DSTs

Advanced surface traffic 
mgmt applications

Integrated Arrival 
and Departure

Adv data link apps

TFM 
applications

Reroute impact 
assessment

Simple congestion 
resolution 

Complex congestion resolution 

Weather 
applications

Legacy applications 
& infrastructure

Enhanced applications Enhanced infrastructure

A/G voice 
network

Switched NVS IP-addressable NVS

A/G data link 
subnet

Shared commercial service provider subnet ATS-specific subnet

G/G data 
network 
(SWIM)

Weather and flow Flight data Surveillance data

ADS-B 
network

Current ADS-B network topology Additional sites
Airspace Big airspace Initial performance- 

based airspace
Adv 

performance- 
based airspace

Full trajectory-based 
operations airspace

Positioning GPS / DME-DME / IRU SBAS / GBAS
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Assigned Performance Levels to the Functional Clusters: 
Aircraft Operator Configurations

20

Enabler NGOps-1 NGOps-2 NGOps-3 NGOps-4 NGOps-5

A/G voice 
(# radios)

25kHz (2) No change modeled 
[may be FCS]

A/G data (#) ACARS (1) Shared ATS / AOC VDL Mode-2 (1) ATS-specific subnet (2)

Data Link 
Applications

PDC and 
FANS-1/A

ATN Baseline 1 / 
FANS-1/A+ (CMU or 

FMS)

ATN Baseline 1 / FANS-1/A+ 
(integrated with FMS)

SC-214 applications 
integrated with FMS

Lateral 
conformance

RNAV-2 En 
Route

RNAV-1 Terminal
RNP-.3 

Approach

RNAV-2 En Route
RNP-1 Terminal

RNP-.3  Approach

RNP-2 En Route
RNP-1Terminal

RNP-.3  Approach w/ RF leg

RNP-1 En Route
RNP-.3 Terminal

RNP-.11 Approach

Vertical 
conformance

Uncoupled VNAV Coupled VNAV

Speed 
conformance

Uncoupled auto-throttle, Single RTA, tolerance of +/- 30 seconds Coupled auto-throttle; 
multiple RTAs, tolerances 

of  +/- 10 seconds

Missed 
approach

RNAV-1 equivalent containment RNP-1 equivalent containment RNP-.3 equivalent 
containment

ADS-B In 
(display)

NA Non-FFOV [Class 2 EFB] display for 
surface situational awareness applications

FFOV for ASAS CSPO Applications & IMC CAVS
[Class 3 EFB] Non-FFOV for M&S & MMC CAVS

ADS-B out DO-260A (as per NPRM)

Positioning GPS or DME-DME-IRU GPS TSO 129a TSO C145C (SBAS)

TCAS TCAS Change 7 NextCAS
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Conceptual Architecture Components 
Legend

3
Federal Aviation
AdministrationInfrastructure Roadmap—November 11, 2008 Version 2.8

### Future Baselined Decision Point; Critical
System related to Data 
Communications Segment 1
System related to Data 
Communications Segment 2
System related to Data 
Communications Segment 3

XYZ System

System successor

System in Draw-Down Mode

Decommission  X

### Future Baselined Decision Point; Non-Critical

### Planning Decision Point

IARD
### AMS (IARD, IID, FID, BCD, ISD)

### Policy

### Strategy

### Executive Level

### Decision Point Owned by 
Another Roadmap

Decision Point Fill Colors

### Completed Decision Point###or

Timeline2008 2009 2010

XYZ
System related to SWIM 
Segment 1

XYZ System related to SWIM 
Segment 2

XYZ System related to SWIM 
Segment 3

* Applies to any System fill color type

** Applies to any Decision Point fill color type

Decision Point Borders**

Infrastructure Roadmap Legend

XYZ System related to Automation 
Convergence

Functional System*

XYZ

XYZ

XYZ

NextGen target portfolio 
investment implemented in 
NGOps-1, 2, and/or 3

Target level of design assurance
For Aircraft Systems
Level (A, B, C) per DO-178b

Target level of design assurance
For Ground Systems
Assurance Level (1,2,3,4) per 
DO-278

Out of scope for target portfolio

NextGen target portfolio 
investment implemented in 
NGOps-4 and/or 5
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Target Portfolio Components Automation (1)

20
Federal Aviation
AdministrationInfrastructure Roadmap—November 11, 2008 Version 2.8

CY 2008 2009 2010 2012 2013 20142011 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

NextGen 
Mid-Term 

Work Package

NextGen
Far-Term 

Work Package

TBFM

ERAM 
Program
Baseline

Post ERAM R3 
Work Package

R3

109

Automation Roadmap (1 of 7)

114

*

TFMS

TMA

ERIDS

HOST

URET

DSR

HADDS
FID
102

ECG

FID
31

TMAFID
195

FDP2K

ATOP ATOP TR
MEARTS

ADS-B (Segmt. 1) ADS-B (Segmt. 2)*

R2*

TBFM/IES

43

Terminal Platform

TDDSIID
59

TDDSTDDS

EFS/TFDM1AEFS

TDLS

Staffed NextGen 
Tower

FID
58

IID
32

FDIO

TFDM2 TFDM 3

IDAC
Integration

*
ARTS IE/IIE

STARS/SL

ARTS IIIE
IID
45

FID
107

C O N V E R G E N C E 

X

FID
198

ARMT

117

*

En Route Automation 
NextGen Mid-Term WP

FID
65

118

DC Segmt. 3DataComm Segmt. 1 DataComm Segmt. 2

200

*

ACE-IDS
FID
65

IID
197

IID
45

FID
107 TAMR Phase 3

IID
275

FID
276

IID
44

FID
57

ATOP/
Offshore

Automation

En Route Automation 
NextGen Far-Term WP

IID
75

FID
111

IID
201

FID
202

FID
20
FID
20

EFSTS

RAPT

AMASS

OFDPS

SMA
FID
46

IID
115

4-D Wx Cube 4-D Wx SAS
FID
110

IID
83

213

DSP

SAIDS FID
21

IID
35

IID
35

149159

DOTS+

170 FID
304

FID
19

CATMT WP2
113

CATMT WP3IDAC

ATOP 
NG338

114

FID
128

67

199

67

114

109
22

29

FID
30

FID
2

X

R1

FID
102

FID
2

FID
102

FID
102

FID
102

SWIM Segmt. 2SWIM Segmt.1IID
59130

FID
74

172 263
216

FID
277

FID
158

48

SWIM Segmt. 3 218IID
88

165

FID
148

112
209

IARD
33

IID
177

FID
206

CATMT WP4
FID
346

CATMT WP1

55 109 IARD
33

IID
177

FID
206

FID
119

FID
102

NGOps-5: Automation-centric en 
route DST and data link 
applications (AL2)

NGOps-5:  En route DST and 
data link applications (AL2)

NGOps-4: TFM  applications to 
DST integration

NGOps-2&3: Initial TFM  
applications and DST integration

NGOps-2&3: En route DST and 
data link applications (AL4)

NGOps-2, 3, & 4: TRACON DST 
and data link applications (AL4)

Automation convergence

Out of scope for target 
portfolio

NGOps-5: TRACON data link 
applications (AL3)

NGOps-4: Tower FDP and DSTs 
(AL4)

NGOps-5: Tower data link 
applications (AL3)

NGOps-2&3: Tower FDP and 
DSTs (AL4)
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How Can Working Groups Use or 
Improve the NextGen EA?

Working Groups should use the NextGen EA as…
• A single, centralized source of reference information (e.g., terms and 

definitions)
• A reference for the development of NextGen-related products, 

including scenarios and use cases
• The starting point for functional decomposition (e.g., Weather and 

Surveillance)
• An illustration on a macro-level, of the types of NextGen systems 

and interfaces that may exist
• Link to agency architectures

Working Groups can improve the NextGen EA by…
• Utilizing the Joint Planning Environment’s (JPE) commenting utility 

to suggest improvements to titles, definitions, descriptions, dates, 
etc.
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How Can the Working Groups Use 
or Improve the NextGen EA?

– By linking the scenarios and use cases to the NextGen 
EA, the NRA effort has begun to see deficits in the current 
Operational Improvements and Enablers

– NextGen Institute ICNS task is using the same 
methodology

• The NASA National Research Announcement (NRA) 
effort used the NextGen EA along with a scenario and 
use case development to validate advanced vehicle 
concepts in NextGen

Example
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Develop Time
Sequence Diagram

(OV-6c)

Develop Analytical Approach
to Evaluate Alternative ICNS

Architectures

Develop alternative
ICNS Architectures

Develop Critical Functional,
Performance, and Interoperability

Requirements for Enablers

Identify Operational
Activities, Information 
Flows, Responsibilities

within the Scenario
Based on Enterprise Architecture FY11

Based on IWG V1.0

Establish ICNS
Design Space

Based on NextGen Implementation
Plan

Establish NextGen Timeframe
And Change Extent for
ICNS OI’s and Enablers

Based on AWG Roadmap and
FAA Roadmap for

Performance Based
Navigation

ID NextGen Enablers,
Operational Improvements

Approach Overview
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Developing ICNS Architecture
• Start with scenarios
• Generate use cases per NextGen Architecture definitions, map to 

Operational Activities, and generate time sequenced activities map
• Conduct Subject Matter Expert “Walk-Throughs” and update use 

cases and scenarios
Un-crewed Aircraft Systems (UAS)

NextGen Concept of Operations
and Operational Scenarios

Prepared by:
Michael Harrison

Aviation Management Associates
mharrison@avmgt.com

Dr. Dave Bossert
Raytheon

david_bossert@raytheon.com
Dr. John Hansman

MIT
rjhans@mit.edu

In Support of
NASA Solicitation Number NRA- 
NNH06ZEA001N-IAC1 and Raytheon 

Proposal Number 07-
IAC-07-0001, titled Integration of Advanced 

Concepts and Vehicles into the Nest 
Generation Air

Transportation System.
Draft Version 2.0
October 2, 2008

USE CASE WORKSHEET

ScenarioID

GOAL

Description
Definitions

NODE1

ROLE1-1
Operations Personnel are individuals 
assigned to employ service assets.
Hardware/Software, applications, 
communications, and interfaces

NODE2

ROLE2-1
Personnel responsible for 
maneuvering the air vehicle

ROLE2-2
UAS Specific, personnel responsible 
for maneuvering the air vehicle

ROLE2-3
Hardware/Software, applications, 
communications, and interfaces

NODE3

ROLE3-1
Operations Personnel are individuals 
assigned to employ service assets.

ROLE3-2
Hardware/Software, applications, 
communications, and interfaces

NODE4

ROLE4-1
Operations Personnel are individuals 
assigned to employ service assets.

ROLE4-2
Hardware/Software, applications, 
communications, and interfaces

NODE5

ROLE5-1

A Human Weather Observer is a 
person who provides information 
regarding weather conditions such 
as hail, icing, or tornadoes.

ROLE5-2

A meteorologist is a scientist who 
practices the scientific study of the 
physics, chemistry, and dynamics of 
the Earth's atmosphere, especially 
weather and climate

ROLE5-3
Hardware/Software, applications, 
communications, and interfaces

NODE6

ROLE6-1

A Human Surveillance Observer is a 
person who provides information 
regarding the movement of objects 
in the air and/or on the ground.

ROLE6-2
Hardware/Software, applications, 
communications, and interfaces

Weather Information Service

Human Weather Observer

Meterologists

Operations Personnel

Automation

Airport Operations

Flight Operator Services

Automation

Automation

Aircraft Flight

Flight Crew

Ground Crew

Flight Operator Personnel

Operations Personnel

Automation

Air Navigation Services

Surveillance Information Service

Human Surveillance Observer

Automation

Automation

Scenarios

Use Cases

NextGen Architecture
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Use Case Example (Supersonic Business Jet (SSBJ) Departure)
EVENTS 
(time 
sequenced) NODE ROLE Activity NODE ROLE NOTES

Information 
Transfer

1 FOS FOP

Conducts Log in and Sends Flight 
Object with desired business 
trajectory for flight from Van Nuys to 
TEB ANS Automation Net-centric connectivity Flight Plan

2 ANS Automation

Provides trajectory options due to 
down-stream flow contingency 
with other traffic and adjusts for 
previous weeks supersonic flight 
paths to distribute the 
overpressure footprint. FOS FOP

Using automation tools; options may 
include change in take-off time by 3 
min, different cruise altitude, and 
stretching climb by 3 min. Any 
trajectory option must allow 
sufficient supersonic operations for 
the aircraft to be a viable alternative 
over other business jets with slower 
performance. Also need to disperse 
the sonic boom footprint to different 
geographic areas.

Flight Plan 
trajectory 
options

3 FOS FOP Selects trajectory option ANS Automation Time constraint for selection
Flight Plan 
trajectory

4 ANS
Operation 
Personnel Assigns 4D trajectory to Aircraft ANS Automation

Trajectory and flight object 
information reserves the airspace for 
the operation in the strategic 
planning window for this operation 4D trajectory

5 ANS Automation
Provides coded 4D trajectory-based 
on selected option FOS FOP

The coded message provides 
necessary information about the 
trajectory plus information for 
authentication when the pilot logs into 
net-centric operations

4D trajectory 
plus coding
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SSBJ Pre-Departure Leg 1 

Air Navigation Services (ANS)

Flight Operator Services (FOS)

Aircraft Flight

Surveillance Information Service (SIS)

TimeLine

A4

Assign Flow Corridor
Slot to Aircraft

0
Roles

"Operations
Personnel"

A14

Control Departure
Queue

0
Roles

"Operations
Personnel"

A13

Conduct
Cooperative
Surveillance

0
Roles

Automation

A12

Taxi Aircraft for
Departure

0
Roles

"Flight Crew"

A11

Conduct Pre-Flight
Checklist

0
Roles

"Flight Crew"

A9

Negotiate Aircraft
Flight Plan

0
Roles

"Operations
Personnel"

A8

Control Departure
Queue

0
Roles

"Operations
Personnel"

A7

Allocate Airspace
Resources

0
Roles

Automation

A6

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

A5

Negotiate Aircraft
Flight Plan

0
Roles

Automation

A3

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

A2

Negotiate Aircraft
Flight Plan

0
Roles

Automation

A1

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

The length of an SSBJ needs  to be considered on
airports where  taxiways lack fillets for over-center
steering  and where there is insufficient taxiway
length to hold short or clear of the runway.

Departure of the SSBJ must be
segregated from other departure
streams to maximize the utility of
the aircraft based on its climb profile.

In the case of the SSBJ, instead
of being used for high-density traffic,
the flow corridor is where supersonic
flight can occur over land.

Any trajectory option must allow sufficient
supersonic operations for the aircraft to be
a viable alternative over other business jets
with slower performance.

Enrolls Using
Coded  Flight Plan

Flow Corridor
Activation

Updated
4DT

Coded Approved Flight
Plan sent to aircraft

Flight Plan selected
from options

Pushback/TaxiFlight Planning and Trajectory Assignment

Clearance Approval (Push-back)

Surveillance Information (Surface)

Surveillance Information (Surface)

Approved Flight Plan

Instruction (Departure Taxi)

Instruction Request (Departure Taxi)

Proposed Flight Plan

Approved Flight PlanProposed Flight Plan
Flight Plan Recommendation

Proposed Flight Plan

Use cases provide time sequenced operations and information flow (Department of 
Defense Architecture Framework (DoDAF) OV-6c View)

Map Use Case to NextGen
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Air Navigation Services (ANS)

Flight Operator Services (FOS)

Aircraft Flight

Surveillance Information Service (SIS)

TimeLine

A4

Assign Flow Corridor
Slot to Aircraft

0
Roles

"Operations
Personnel"

A14

Control Departure
Queue

0
Roles

"Operations
Personnel"

A13

Conduct
Cooperative
Surveillance

0
Roles

Automation

A12

Taxi Aircraft for
Departure

0
Roles

"Flight Crew"

A11

Conduct Pre-Flight
Checklist

0
Roles

"Flight Crew"

A9

Negotiate Aircraft
Flight Plan

0
Roles

"Operations
Personnel"

A8

Control Departure
Queue

0
Roles

"Operations
Personnel"

A7

Allocate Airspace
Resources

0
Roles

Automation

A6

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

A5

Negotiate Aircraft
Flight Plan

0
Roles

Automation

A3

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

A2

Negotiate Aircraft
Flight Plan

0
Roles

Automation

A1

Create Proposed
Flight Plan

0
Roles

"Flight Operator
Personnel (FOP)"

The length of an SSBJ needs  to be considered on
airports where  taxiways lack fillets for over-center
steering  and where there is insufficient taxiway
length to hold short or clear of the runway.

Departure of the SSBJ must be
segregated from other departure
streams to maximize the utility of
the aircraft based on its climb profile.

In the case of the SSBJ, instead
of being used for high-density traffic,
the flow corridor is where supersonic
flight can occur over land.

Any trajectory option must allow sufficient
supersonic operations for the aircraft to be
a viable alternative over other business jets
with slower performance.

Enrolls Using
Coded  Flight Plan

Flow Corridor
Activation

Updated
4DT

Coded Approved Flight
Plan sent to aircraft

Flight Plan selected
from options

Pushback/TaxiFlight Planning and Trajectory Assignment

Clearance Approval (Push-back)

Surveillance Information (Surface)

Surveillance Information (Surface)

Approved Flight Plan

Instruction (Departure Taxi)

Instruction Request (Departure Taxi)

Proposed Flight Plan

Approved Flight PlanProposed Flight Plan
Flight Plan Recommendation

Proposed Flight Plan

Operational Activities Info Flows

Enablers

Mapping to Key Planning Elements

AWG Avionics Roadmap

http://iie.jpdo.gov/ee/request/folder?id=20976
http://iie.jpdo.gov/ee/request/folder?id=20809
http://iie.jpdo.gov/ee/request/folder?id=20809
http://iie.jpdo.gov/ee/request/folder?id=20808
http://iie.jpdo.gov/ee/request/folder?id=20838
http://iie.jpdo.gov/ee/request/folder?id=20811
http://iie.jpdo.gov/ee/request/folder?id=20837
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Enabler Assessment Example – (SSBJ Use Case)

Step Use Case 
Activity

NextGen 
Activity

Enablers Description Assessment Short- 
comings

Alternative 
Use Case Step

33 Performs 
passing 
maneuver

Perform 
Self- 
Separation

(EN-0032) Avionics – 
Airborne Self-Separation
(EN-0202) Avionics – 
Traffic Display Level 1 
Cockpit Display of Traffic 
Information (CDTI)
(EN-0204) Avionics – 
Traffic Collision and 
Avoidance System – Level 
2

EN-0032: Development, validation, and 
implementation of aircraft technologies and 
procedures, including those for wake 
turbulence separation, for airborne 
separation capability to meet requirements 
for all NextGen airborne separation 
applications …
EN-0202: Refers to flight crew knowledge of 
nearby traffic depicted on a cockpit traffic 
display without any change of separation 
tasks or responsibility.
EN-0204: The Traffic Collision and 
Avoidance System (TCAS) is a 
computerized avionics device which is 
designed to reduce the danger of mid-air 
collisions between aircraft …

Good match

34 Provides 
position 
information

Control 
Aircraft En 
Route

No enabler for this action The mapped 
enablers do 
not include 
ADS-B Out as 
necessary for 
this action

41 Provides 
sequencing 
info for 
arrival

Assign 
Spacing and 
Sequencing 
for Arrival

(EN-0009) Integrated 
Trajectory/Separation 
Management – Terminal
(EN-1214) Air /Ground 
Data Exchange Clearance 
and Instructions Services 
Terminal Radar Approach 
Control (TRACON) Group 3

EN-0009: Air Navigation Service Providers 
(ANSP) automation integrates the 
management of arrival/departure and 
surface operations including the generation, 
negotiation and active management of full 
Four Dimensional Trajectories (4DTs) …
EN-1214: This enabler provides TRACON 
air/ground data exchange service for 
clearance and instructions services 
consisting of the following types of data 
exchanges:

Good match 
in general, but 
not clear if it 
addresses 
creating 
Segregated 
Arrival stream 
for High 
Performing 
aircraft.

System 
Practices/Change 

Assessment
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Operational Improvement Assessment

Functional,
Performance,

and Interoperability
Baseline
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Analysis Plan

Analysis Approach Output Lead

Functional Requirements
iCNS assessment based 
on OIs

Requirements for 
candidate architectures

Rockwell Collins 
(air)
Raytheon (ground)

Identify and Evaluate Alternate 
Architectures

Impact assessment - 
define the level of change 
in current NextGen 
planning required to 
achieve the different  
iCNS architectures by 
2025 Revision for IWP Raytheon

Risk Assessment

Qualitative assessment 
(R,Y,G) of key system 
functions required for 
iCNS concepts.

Identify critical 
technologies and research 
planning to address Raytheon

Portfolios for Capabilities
Probability of success vs 
reward for implementation

Clustering of operational 
capabilities relating to the 
business case AMA

Quality of Service
ICAO Performance 
Attributes Matrix

Benefits/International 
Compatibility

Thales
ARINC (Comm)

Certification Impacts on 
Implementation

Qualitative assessment of 
critical, essential, 
advisory or supplemental 
opportunities

Assessment matrix 
against operational 
scenario capabilities

Rockwell Collins 
(Air)
Raytheon (ground)
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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Federation Strategy

• Linkages with SESAR 

• IWP Element Ownership 

• Commenting and Change Management



3434

NextGen

DOCFAA DoD

The JPDO will work with partner agencies to establish 
alignment, linkages, and relationships among relevant EAs.  
By creating a federated environment, the JPDO can conduct 
critical analysis (i.e., gap analysis).

(Notional view: all stakeholder agencies aligned appropriately)

NextGen EA Federation
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What is Architecture Federation?

• Federation:
Provides a mechanism for aggregating and 
linking information across NextGen stakeholder community.
Serves as a framework that defines high level concepts that 
establish a common environment of understanding.
Allows various stakeholders to focus on particular segments 
relevant to their planning and implementation tasks (i.e., mission).

• Federation will create alignment between the NextGen EA and 
stakeholder agencies’ architectures that depict the appropriate level of 
detail to aid decision making.

DOCFAA DoD
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EA Federation Example: Alignment of NextGen EA to NAS EA
Operational Improvements

Title, Description, Schedule

Enterprise Architecture

Common Framework

NAS Service Roadmap

JPDO NextGen EA OV-5 Node Tree
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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Federation Strategy

• Linkages with SESAR 

• IWP Element Ownership 

• Commenting and Change Management
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NextGen EA Linkages with SESAR
JPE Links to SESAR:

– JPDO IWP Section to SESAR Operational Improvement 
Listing

– JPDO IWP Section to SESAR Enabler Listing
– JPDO IWP Section to SESAR Lines Of Change
– Individual NextGen Goals aligned to individual SESAR 

Performance Areas
Next Steps:

– Align individual NextGen Operational Improvements to 
Individual SESAR Operational Improvements

– Align individual NextGen Enablers to Individual SESAR 
Enablers

NextGen EA and SESAR linkages can be found 
at http://jpe.jpdo.gov/
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Objectives

• What is the NextGen EA

• How to use the NextGen EA

• NextGen EA Federation Strategy

• Linkages with SESAR 

• IWP Element Ownership 

• Commenting and Change Management

• Joint Planning Environment Demo
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IWP- Ownership of Elements
Suggested Office of 

Primary 
Responsibility 

(SOPR)

Office of Primary 
Responsibility 

(OPR)

The Interagency Architecture Enterprise Division (IAED) is currently 
working with each partner agency to gain ownership of IWP 
elements (OIs, ENs, Policy Issues (PIs), R&D)

Once ownership of an IWP element is accepted, the 
JPDO transitions into a data steward role

Comments and proposed changes to the IWP elements can still be 
made, but they must be approved by the OPR via the JPDO 
Change Management (CM) Process
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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Views

• NextGen EA Federation Strategy

• Linkages with SESAR 

• IWP Element Ownership 

• Commenting and Change Management
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Change Management Plan
The process is described in detail in the Change 
Management (CM) Plan. The CM Plan…

– Defines what items are under change control
– Defines the process or lifecycle of a proposed 

change
– Defines the governance and responsibilities for 

adjudicating the proposed changes

C
M
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Commenting is the mechanism for proposing changes 
to NextGen elements in the JPE or suggesting new 
elements

JPE Commenting

Summary: Once a comment has been submitted, it enters the CM Process and is 
assigned to a reviewer who determines if a change is being proposed.  If a change is 
proposed, the reviewer determines the impact/issues related to the proposed change and 
recommends a comment resolution to the Change Control Board (CCB).  The CCB then 
adjudicates the request and resolution.  If approved, the resolution is implemented and 
verified, and subsequently published in the next release of the JPE.

Comment 
Submitted

Comment/Change 
Assessed

Comment/Change 
Adjudicated

Comment/Change 
Resolution Implemented1 2 3 4

High-level Change Management Process
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JPDO Director 
Office

Change Control 
Board (CCB)

Enterprise 
Architecture 

Standing 
Committee 

(EASC)

Elevate

Elevate

Implement/Verify

Close

More Analysis

More Analysis

Implement/Verify

Close

Implement/Verify

Close

More Analysis

• The CCB is responsible for 
providing adjudication 
decisions  (step 4 of the 
CM Process)

• The CCB addresses items 
elevated by the lower level 
review boards

• The CCB can also elevate 
items to the JPDO Director

CCB

All comments will be reviewed and adjudicated by a 
CCB
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JPDO Configuration Control Items

• Any element in the JPE (ConOps, EA, and IWP)
• Joint Planning Framework (i.e., the metamodel)
• Approved CM Plan and CCB Charter
• DOTMLPF Classification Guide
• IWP-element definition templates
• Scenario and use case templates

The following items will be subject to the CM Process
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Objectives

• What is the NextGen EA

• How to Use the NextGen EA

• NextGen EA Views

• NextGen EA Federation Strategy

• Linkages with SESAR 

• IWP Element Ownership 

• Commenting and Change Management
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Thank you!
For additional information please contact:

Jay.Merkle@faa.gov

mailto:Jay.Merkle@faa.gov
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