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What is the NextGen EA?

Next Generation Alr Tranagorkation Cystem What is the NextGen EA?

« 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

NextGen Concepts & Target Operational & Operational Improvements &
Capabilities System Architectures Enabling Solutions, Policies,
and R&D
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What is the NextGen EA?

vt G NVENCECIER 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 your e-forum for conducting business
— Establish goals and guiding principles
— Create a common language for NextGen
— Set policy framework and define mission needs
— Align research and development to validate the plan
— Understand impacts based on research findings and policy decisions
— Track commitments to transformational solutions
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What is the NextGen EA?
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What is the NextGen EA?

Next Gene o A Trafs i 5t What are the differences between the
NextGen EA and NAS EA?

NextGen EA NAS EA

e Curbto Curb « Gate to gate

e Contains activities outside the « Takes NextGen EA as input on
scope of the NAS EA transformation

* Top-Down, Business e Links to NextGen Implementation
Transformation plan and Service Unit plans

* Supports inter-agency analysis * Infrastructure Roadmaps are
and federation with agency Executive Views

architectures
» Accounts for industry perspective
» High-level transition plan

NextGen EA maintains the primary focus on the operational

transformation
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What is the NextGen EA?

net S BN EREER What can | find in the NextGen EA?

The NextGen EA, published in October 2008 currently
Includes...

 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 can be found at
http://jpe.jpdo.gov
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What is the NextGen EA?

nt e IPENT LT E R NextGen EA Product Review

Operational Activity

Community Model (OV-1) DesETResifeT (G5

Operational Activity = = FEA Reference Models E —
Flows (OV-5) and Federal Transition E_ ,“—
Framework (FTF) — “
—— -
’Weather, Surveillance, & Fixed-
Object Deep Dive Products
Operational Node S - Operational vt #4855 7
Connectivity Description - e — Information Exchange e Sy /e
(OV-2) - Matrix (OV-3)
1) e = —
System Node LEw iR i System Functions el T |
Connectivity Description BF s> ®ife T T (SV-4) T
(Sv-1)
S —

Accessible at http://jpe.jpdo.gov
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What is the NextGen EA?

Mext Generation Aur Tran:%ur'l:al:inn Egéliem
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ffice

NextGen EA Segments

A.0 Conduct Air
Transportation
Services
|
| | | | | | |
A.1 Provide A.2 Provide A.3 Conduct A.4 Provide Air A.5 Provide A.6 Provide A.7 Operate in
Airport Services| | Flight Operator| | Aircraft Flight Navigation Information Risk the Net-Centric
Services Services Services Management Environment
Services
| | | : | | a !
i i i : A5.1 Provide A5.2 Provide A5.3 Provide '
5 5 5 5 Weather Surveillance Fixed-Object : :
5 5 5 g Information Information Information : g

| Mission I [ Mission Support I Infrastructure I

Operational Activity Description (OV-5)
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net S BN EREER Where is the NextGen EA heading?

« The ConOps, EA, and IWP are transitioning to a
capability-based framework (rather than role-based)

9O 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 & IWP will be published online via the JPE
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TR e LR S Where is the NextGen EA heading?

* Planned updates to the IWP

— Working with 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 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 Comm,
Navigation, and Surveillance, IFR, and Net-centric Operations)
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How to use the NextGen EA?

Next Generation Air Tranzportation System How iIs the NextGen EA being used?

The NextGen EA supports the NextGen Business Case

S The JPDO Interagency Portfolio and Systems Analysis
e vy | Division (IPSA) uses Agency architectures (As-Is) and
' e the NextGen EA (To-Be) to identify the possible
DJoRTRMELIP] NextGen solution space.
Enabling Solutions

Operational
Activity

(CY 2009)

: / : AN Agency / Industry Investments and JPDO-identified
| ¥ —% :

Cost Proxy Programs (i.e., placeholders for future
'I“gde“‘iy/ _dJP?fQ'd investments) and their associated cost and benefit
NextGen e B estimates are analyzed to identify the optimal target
Programs || Programs || NextGen portfolio.
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Assigned Performance Levels to the Functional Clusters:
ANSP ATM Configurations

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

En route Conflict probe Conflict resolution Enhanced conflict Automation responsible

applications Initial data link apps resolution for separation

Sector action list Adv data link apps

Terminal Enhanced infrastructure Initial data link apps Adv data link apps

applications and DSTs

Tower Enhanced infrastructure Advanced surface traffic Integrated Arrival Adv data link apps

applications and DSTs mgmt applications and Departure

TFM applications Reroute impact Simple congestion resolution Complex congestion resolution
assessment

Weather Legacy applications & Enhanced applications Enhanced infrastructure

applications infrastructure

A/G voice Switched NVS IP-addressable NVS

network

A/G data link Shared commercial service provider subnet ATS-specific subnet

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 Adv performance- Full trajectory-based
airspace based airspace operations airspace
Positioning GPS / DME-DME / IRU SBAS /| GBAS
POTOTS
14 14
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Assigned Performance Levels to the Functional Clusters:
Aircraft Operator Configurations

Enabler NGOps-1 NGOps-2 NGOps-3 NGOps-4 NGOps-5
A/G voice 25kHz (2) No change modeled
(# radios) [may be FCS]
A/G data (#) ACARS (1) Shared ATS / AOC VDL Mode-2 (1) ATS-specific subnet (2)
Data Link PDC and ATN Baseline 1/ ATN Baseline 1/ FANS-1/A+ SC-214 applications
Applications FANS-1/A FANS-1/A+ (CMU or (integrated with FMS) integrated with FMS
Lateral RNAV-2 En RNAV-2 En Route RNP-2 En Route RNP-1 En Route
conformance Route RNP-1 Terminal RNP-1Terminal RNP-.3 Terminal
RNAV-1 Terminal RNP-.3 Approach RNP-.3 Approach w/ RF leq RNP-.11 Approach
Vertical Uncoupled VNAV Coupled VNAV
conformance
Speed Uncoupled auto-throttle, Single RTA, tolerance of +/- 30 seconds Coupled auto-throttle;
conformance multiple RTAs, tolerances
of +/- 10 seconds
Missed RNAV-1 equivalent containment RNP-1 equivalent containment RNP-.3 equivalent
approach containment
ADS-B In NA Non-FFOV [Class 2 EFB] display for FFOV for ASAS CSPO Applications & IMC CAVS
(display) surface situational awareness applications [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

15
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Target Portfolio Components
Automation (1)

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

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

Automation Roadma &of?
‘ _-- ; EXIEX)

NGOps-4: TFM applications to

| 1

T »

>
AN g ]

____________

/1
SWIMSkgmt.[
;4D WX

1\

_/IID\_.
884

DST integration
| / | m‘ B

DC Segmt. 3~ |—>]

\AA 4

DataComm Si .
&)25'
L/ -----

MEARTS

STARS/SL

vyvyYVY

”| Offshore
Automation

En Route Automation
NextGen Mid-Term WP

En Route Automation

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

1 1

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

o CIE
IIE

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

=

NextGen
Mid-Term
Work Package

1
>
lal
l NextGen Far-Term WP | |

NextGen
Far-Term
Work Package

>

Automation convergence

Out of scope for target
portfolio

NGOps-2&3: Tower FDP and
DSTs (AL4)

Ladall

2

inal Platform

v

NGOps-5: TRACON data link

applications (AL3)

NGOps-4: Tower FDP and DSTs

(AL4)
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How to use the NextGen EA?

How can the working groups use or
Improve the NextGen EA?

Mext Generation Air Transportation System
Joint Planning snd %evzlupm:ntgﬂffice

Example

The NASA NRA effort used the NextGen EA along with a
scenario and use case development to validate
advanced vehicle concepts in NextGen

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 Integrated Communication Navigation and
Surveillance task is using the same methodology
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Approach Overview

Identify Operational
Activities, Information " Sequence Diagramc ID NextGen Enablers,

= Flows, Responsibilities (OV-6¢) perational Improvements

Develop Time

within the Scenario Based on IWG V1.0
Based on Enterprise Architecture FY11 /
.. . NextGen Avionics Roadmap
o O gy Develop Crltlcﬁfunctlonal, T -
Nexieen, .y Performance, and Interoperability
% Requirements for Enablers B I
8 Establish ICNS / J L \,\ Establish Nextgen Timeframe
Design Space ‘ Develop alternative ~ And Change Extent for
ICNS Architectures ICNS OlI's and Enablers
Based on NextGen Implementation
Plan Based on AWG Roadmap and
] |: FAA Roadmap for

Performance Based

Develop Analytical Approach Navigation
To Evaluate Alternative ICNS
Architectures
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Use Case Example (SSBJ Departure)

EVENTS
time
sequenc Information
ed) NODE  |ROLE Activity NODE [ROLE NOTES Transfer
Conducts Log in and Sends Flight
Object with desired business
trajectory for flight from Van Nuys
1 [FOS FOP to TEB ANS Automation  [Netcentric connectivity Flight Plan
Using automation tools; options may
nclude change in take-off time by 3
Imin, different cruise altitude, and
stretching climb by 3 min. Any
Provides trajectory options due trajectory option must allow
to down-stream flow sufficient supersonic operations for
contingency with other traffic the aircraft to be a viable alternative
and adjusts for previous weeks over other business jets with slower
supersonic flight paths to performance. Also need to disperse [Flight Plan
distribute the overpressure the sonic boom footprint to differentfrajectory
2l JANS Automation [footprint. FOS FOP eographic areas. options
Flight Plan
3 |FOS FOP Selects trajectory option ANS Automation [Time constraint for selection trajectory
Trajectory and flight object
nformation reserves the airspace
Operation for the operation in the strategic
4 JANS Personnel Assigns 4D trajectory to Aircraft JANS Automation lanning window for this operation KD trajectory
The coded message provides
hecessary information about the
trajectory plus information for
Provides coded 4D trajectory based authentication when the pilot logs into {D trajectory
5 JANS IAutomation  Jon selected option FOS FOP het-centric operations lus coding

POETAS 03
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Map Use Case to NextGen

iInformation flows...(DoDAF OV-6¢ View)

SSBJ Pre-Departure Leg 1

TimeLine

Flight Planning and Trajectory Assignment

Pushback/Taxi

Aircraft Flight

Proposed Fl

Role:

ht Plan

Enrolls Using
Coded Flight Plan

g
Checklist
0

e
"Flight Crew"

X1 ATCrart Tor

Departure
0

struction (Departure Taxi)

"Flight Crew"

reate Propose:
Flight Plan
0

I
"Flight Operator
Personnel (FOP)"

Propofld Fiight Plan

Erea e propose !
Flight Plan
0

"Flight Operator
Personnel (FOP)"

from options

Flight Plan selected

Flight Operato|

Create Proposed
Flight Plan

0

—

"Flight Operator
Personnel (FOP)"

Coded Approved Flight
Plan sent to aircraft

Services (FOS)

Instruction Requelt (Departure Taxi)

Clearance Approval (Push-back)

Approved Flight Plan

Updated
4DT

Flight Plan Recojmendation

Any trajectory option must allow sufficient

supersonic operations for the aircraft to be
a viable alternative over other business jets

with slower performance.

ed Flight Plan

Approved Fligh§Pian

Air Navigation Services (ANS)

ey

Negotiate Aircraft Alocate Klrspace
Flight Plan Resources
0 0
Automation Automation
A

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.

Flow Corridor
Activation

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.

Eon rol Uepa ure'
Queue

0

"Operations
Personnel"

sillance Information (Surface)

Surveillance Information Service (SIS)

Conduct
C

Surveillance
0

Surveillance Information (Surface)

Automation

Al
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Enabler Assessment Example — (sss use case)

of Traffic Information (CDTI)
EN-0204) Avionics - Traffic
Collision and Avoidance System|

EN-0204: The Traffic Collision and Avoidance
System (TCAS) is a computerized avionics device
Which is designed to reduce the danger of mid-air

Use Case NextGen Shortcomi [Alternative Use
Sten Activity Activity [Enahblers escription ssessment ngs Case Step
33Performs erform N-003Z: Development, validation, and
passing Self- mplementation of aircraft technologies and
maneuver Separation procedures, including those for wake turbulence
separation, for airborne separation capability to
Imeet requirements for all NextGen airborne
Separation applications ...
EN-0032) Avionics - Airborne |[EN-0202: Refers to flight crew knowledge of Svstem PRractices/
Self-Separation nearby traffic depicted on a cockpit traffic display ‘
EN-0202) Avionics - Traffic ~ without any change of separation tasks or Chan ge Asgsessment
Display Level 1 Cockpit Display fresponsibility.

- Level 2 collisions between aircratft.... good match
34fProvides position|Control The mapped
nformation Aircraft En enablers do
Route not include
ADS-B Out as
necessary for
No enabler for this action this action
41fProvides Assign EN-0009) Integrated good match
Sequencing Spacing Trajectory/Separation EN-0009: Air Navigation Service Providers in /
info for and Management - Terminal (ANSP) automation integrates the general,
arrival Sequen (EN-1214) Air - Ground management of arrival/departure and surface but not
cing for Data Exchange Clearance operations including the generation, clear if it
Arrival and Instructions Services negotiation and active management of full addresse
TRACON Group 3 Four Dimensional Trajectories (4DTSs).... S creating
EN-1214: This enabler provides Terminal Radar segregat
Approach Control (TRACON) air /ground data ed arrival
exchange service for clearance and stream
instructions services consisting of the for high
following types of data exchanges: ... performin
g aircraft.

©
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Operational Improvement Assessment

Functional,
Performance
& Interop
baseline

01-0307 Integrated Arrival/Departure Airspace Management

Description: MNew airspace design takes advantage of expanded use of ternunal procedures and separation standards. This 1s
particularly applicable in major metropolitan areas supporting multiple high-volume airports. This increases aircraft flow and
infroduces additional routes and flexibility to reduce delays. Air Navigation Service Provider { ANSP) decision support tools are
instrumental in scheduling and staging arrivals and departures based on airport demand, aircraft capabilities, and gate
assignments. This capability expands the use of terminal separation standards and procedures (e.g., 3 nm degrees divergence,
and visual separation) 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 Area Navigation (RNAV) and Required Navigation
Performance (RINP) procedures within the transition airspace to allow for increased throughput. Extended application of terminal
procedures and separation standards allows greater flexability 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.

Functional Drivers: There are a number of pre-defined configurations for arrival/departure airspace (including arrival/departure
routes, airspace boundaries, etc) that are tailored to typical flow patterns and weather events. These configurations are stored in
automation adaptations and can be easily selected (either as planned configuration changes or they can be selected to meet
unanticipated situations). This will be transparent to pilots with exception of the assignment of different arrival/departure routes
done as clearance amendments. When a planned airspace change will affect access (e.g., due fo increased performance
requirements), this will have to be communicated to affected flights. Separation managers and trajectory managers will need to
be able to adjust to a finer set of changes than 1s done today with sector splits/recombines. For flight planning. known changes
to configuration are available to flight planners.

SOPR: FAA SOPR Unigne Reference: 104122
SOCR: Primary Supported OIs: OI-0406
OI Group: Capacity Management Operational Improvements

ga|og|tof1t|12] 13|14 |15 1&6[17[18|10)20| 21|22 (23|24 |25
O30T : Integrated AmivaliDeparture Airspace Management 20

010351 : Flexible Airspace Management 205

&h

EN-2680: Methodologies and Algorithms for Weather Assimilation into Decision-Making - Level 1

EN-0033: Airspace/Capacity/Flow Contingency Management Decision Support - Level 1

EN-0034: Trajectory Management Decision Support - Level 1

EM-2010: NextGen 4D Weather Cube Information - Level 1 Initial Operating Capability

EN-0300: Networked Air Navigation Support Facilities

EN-1037: Ground Voice Network - NAS Voice Switch Lewvel 2

2]
s
&n

EN-1143: Ground Based Navigation System (GBMNS) - eLORAN

7/16/2009
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NextGen EA Federation Strategy

Next Generation Alr Transportation Cystem NextGen EA Federation

The JPDO works 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).

NextGen

FAA DOC DoD

(Notional view; all stakeholder agencies aligned appropriately)
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Federation Strategies

During Enterprise Architecture Segment Development
— Weather

— Integrated Surveillance

— Coming Attraction - UAS

With Partner Agency Architectures
— FAA
— DoD

With Partner Agency Programs, Investments, and
resources

— NASA

Leverage OMB Enterprise Architecture Segment Reports
and Federal Transition Framework

(UNON I WON--J
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NextGen EA Federation Strategy

SEREATE What is Architecture Federation?
—
= =

P fE P 0

e Federation:
FAA DOC DoD

= 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.
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NextGen EA Federation Strategy

EA Federation Example:
Alignment of NextGen EA to NAS EA

Mext Generation Aur Tran:%ur'l:al:inn Egéliem

Joint Planning and Development Office

Operational Improvements Enterprise Architecture

Title, Description, Schedule Common Framework

v IEEC) ) SN Y PN T Ed

_

Cr G Fiow Contingency
! Continuous Fiight Day Evaluation .
Integrated Surtace Data A A A — L=

Reroute Impat Assessment & Resoluton g, T2 Mm;;:c'l"l’:cn'tf:;jl:i:;r:twlh Fight

Execution of Flow Strategies
A Ful € ollasor atwe Daclsion Making

Mariage Airsgace to Flow
—

Improved Management of Rirspace for Special Lise Manage Mrspace 8 Trajectories

Capacity Management

Trajectory Flight Data Management

Provide Full Flight Plan Constraint Evalustion
with F ee dback

On-Demand HAS Information Flight and State Data

Managemant
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I Objectives

 What is the NextGen EA

« How to use the NextGen EA
 NextGen EA Federation Strategy
* Linkages with SESAR
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Linkages with SESAR

"t e IS NTEIER 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 Ols to Individual SESAR Ols
— Align individual NextGen ENSs to Individual SESAR ENs

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

POETAS 03
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Joint Planning snd welopment Office

Thank you

For additional information please contact

jay.merkle@faa.gov
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