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FAA NextGen Planning:
Implementation Timeframes

The implementation timeframe for new NAS services and Infrastructure
are dictated by the nature of current and future activities

Implementation Mid-term Far-term
Timeframe: | Near-term | (3 - 10 year outlook) | (10+ year outlook)
Activity: | Deployment Development Research & Concepts
—
NAS EA Service — - on =
Roadmaps —_ — —
—— 1
NAS EA -_ . Support Activity:
10C Investment Analysis System 1 C Devel
Infrastructure — once_pt evelopment
Roadmaps Investment Analysis System 2
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NSIP: NAS Enterprise Architecture Integration

Objective: Integrate Portfolios,
Increments and their relationships

with the NAS EA, creating a
consistent view for all stakeholders on | &
NextGen plans and implementations o ——— P ———

N\ Federal Aviation
&' Administration
4

NSIP Reports 58 B 9

Benefits: Common data source now
used between EA and NSIP (reduces
number of data calls and improves
guality assurance); increased
corporate access to information, i.e.,
Portfolio details, Ol and increment

timelines, etc.

Detailed information on NSIP 2015 is
available on the NAS EA Portal;
https://nasea.faa.gov
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https://nasea.faa.gov/

NSIP: Content Overview

NAS EA Service Roadmaps:
Operational Improvements

ATC - Separation Assurance (3 of 4)
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NSIP Operational Increments

E [102158-01] Initial En Route Data Communication Services (2019) “

Increment Overview

Altitude clearances with altimeter setting information and airbome reroute clearances via Data Comm will
allow flight clearances to be delivered o aircraft. The use of Data Comm increases the productivity of
controllers with the consequential effects of increasing sector capacity and throughput. Transfer of
communications and initial contact via Data Comm will allow the FAA to more efficiently manage aircraft entry
into and exit from en route sectars. This capability will reduce system emors and pilot deviations dus 1 ——
missed or misunderstood communications via voice, thereby enhancing system safety.

This Increment allows for the usage of Data Comm for transfer of communications betweean ATC sectors,
change of alfitude clearances, reroutes and alfimeter settings and limited functions for controller initiated
routes including Direct-to-Fix and Crossing Restrictions.

NSIP 2015: 122 Alpha and Bravo Increments

Success Criteria

Success Criteria

11 1@ |

Capabdity {10C).

COperationally avalable at selected arspace and key site locations Initial Operational

Benefits

Benefits

e o0 O

Efficiency (P} Increase throughput by reducing
defays associated with congestion and
weather, improwing renouting capabiliies by
providing automated information data
exchange.

Safety (S): Improve communication accuracy
and safiety with digital communication {i.e.,
reduced readhearback emors, reduced loss of
commumications events)

Ervironmental (5): Reduce environmental
impact due to less fued bum and emissions

System Dependencies

E[102158-ll1] Initial En Route Data Communication Services (2019)

ERAM (P): ERAM will require functienal and interface medifications to support the initial set of En Route
Data Communications services. ERAM will interface with the Data Comm Network Senvice (DCNS) via the
MAS Enterprise Security Gateway (MESG) for the exchange of En Route Data Comm messages with
participating aircraft.

TDLE (S): TDLS will undergo fumctional modifications to transition from local to national legin running at all
TDLS fowers associated with ERAM sites

DCHS (F): DCHS will interface with ERAM via the NESG for the exchange of en route Data Comm
messages with participating aircraft

FT1(S): FTI provides network fransport and MESG services for ground communication between ERAM,
TOLS, and DCNS.
Avionics Enablers: FAMS 1/A+ and VDL Mode 2

Primary Systems
DCME Data Communications
Network Service
ERAM En Route Automation
Modemization

Secondary Systems

FT1 FAA Telecommunications
Infrastructure

. TOLS Tower Data Link System

NexXIGEN
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Implementing Capabilities to realize TBO vision

CATM WP5 e CTOP and use of Trajectory Option Set (TOS) for airborne flights
*  Strategic Flow Management Application
e UFPF

TBFM WP4 e Enhanced Adjacent Center Metering

e Path Stretch
* Advanced Interval Management (A-IM)
*  Enhanced Arrival-Departure Scheduling

TBFM WP5 e TBFM scheduler to utilize precise trajectory information that is downlinked via EPP to develop more
stable and foociblo cchodilog

Data Comm S1P2 e Full En Route Data Comm services

TFDM Future X o Provide access to surface/arrivﬂ data for FF-ICE

ERAM Future Worly Package e Allocation of functions b Se——maue

“—oval of User Reques{ NSIP Increment fies
NAS EA Investment |cal Conformance Vermcaton
v Offset (closed trajectory)

ATOP WP2 e Allocation of function to support “User Trajectory Planning” between ATOP and TFMS/CATM
* New DSTs to support TBO
*  Accommodation of B2 Final

SWIM Segment 3 e Airborne access to SWIM to facilitate exchange of flight information

Surface Traffic Management *  Airport Configuration Planning
e Surface Scheduling Improvements
e Surface Capabilities including Taxi Routing and Surface Conformance
*  Ground-Based support for flight deck Surface Trajectory Based Operations (STBO)

AIMM Segment 3 * Integration of SAA and Digital NOTAMSs with NAS automation systems and Digitized static airspace
constraint information in LOAs/SOPs



Implementing Capabilities to realize TBO vision

NAS EA Service Roadmaps: :
BEatoh ] Improvements NAS EA Infrastructure Roadmaps/NSIP

ATC - Separation Assurance (3 of 4) Automation Roadmap (1 of 4)

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

cr [ eora [ ams [aote [ aonr | one [ a0ve [ e [ aer [ wem [ i [ om [ as [ e [ 20ar | mem |

DP 985 (2015, Q4): Final Investment
= e Decision (FID) for Data Communications
e . Segment 1 Phase 2 En Route Services Full
el 0 e i gl L
p—| Lo e e
Imgrov Operations with Airbs W

System Dependencies

[102153 02] Full En Route Data Communication Services (2022)
ERAME o Modernizetion (P I fars el

Autornated Support for Initial Trajectory Nes

Aircraft-Terrain/Obstacles
[T}

TR ]
(TS

o 2009 2010 2011 2012 2013 2018 | 2015 2016 2017 2018 201l 2020 2021 2022 | 2023 2024 205 |« B

APPROVED

Curent Alrciaft To Terrain / Obstacle Separation (102201)

NSIP Operational Increments

[102158-02] Full En Route Data Communication Services (2022 - 2025) Su pport ACtIVItV Ana Ivses

Increment Overview

Data Communication services will be provided to deliver additional clearances for Tailored Arrivals and o Prototype CH I fO r E n RO ute Se rV|ceS
control instructions for speed and heading changes. Data Communication will also be available for sending
beacon codes, advisory messages, and stuck microphone messages. These services will assist controllers in ° Develo p en d_to_e nd (o] pe rat|0 na I scena FIOS a nd

managing aircraft more efficiently, leading to increased productivity of controllers with the consequential
effects of increasing sector capacity and throughput. This capability will reduce system errors and pilot 1 1
deviations due to missed or misunderstood communications via voice, thereby enhancing system trl d IS fO r teStI ng
safely. Automation tools will assist controllers with the generation of more complex clearance and other Data

Comm messages hd COndUCt System performance and |Oad|ng

v
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Transformation of Methods

Procedural Based Control:
Control on Where We Think the
Aircraft Is

Surveillance Based Control:
Control on Where We Know the
Aircraft Is Trajectory Based Control:
- Control on Where We* Know
the Aircraft Will Be

NextGEN
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Presenter
Presentation Notes
Procedural –still do this on the oceans and low altitude – but this was the primary mode of separation before you had radar.  What have you got?  You have got voice comm.—you have no surveillance – you have separation accomplished by the airspace structure and within that airspace structure you either assigned time along fixes and you are assigned vertical dimensions of that structure.  And that was it. And the trajectory projection was the flight plan and you had little or no use of preference because you have a very fixed structure and so you didn’t allow much preference and there was very little demand for and very little flow management.  That was procedural.  
Then we got to radar, primary.  Primary was a transformation – the first transformation.  Surveillance was added to the controller tool kit.  Now separation minima is based in most cases on surveillance, then navigation. Data tags are manual, controllers can now see the plane but they still have to personally manage which of those blips were which.  But it did something more – it allowed a little more robust airspace structure.  We still had strategic separation that is why you still have flight strips -  you have to data controller  saying  looking  I’ve got six planes coming across this fix within five minutes of each other I think I had better move one or two.  We had increased capacity as automation takes on some of that cognitive load.  The controller no longer has to maintain the position of every aircraft up here – really maintain it.  They still have to maintain a picture.  But now automation is taking some of it on. 

Secondary is our next transformation and we know it is a big one.  Data tags are available on the display – automation maintains target identity – estimates future positions – now the controller has been relieved of even more cognitive load. More aircraft can be managed.  The commercial fleet is now mostly RNAV and that makes a big difference.  So you can modify clearances and send them off from there to there and let them fly between points that are not  standard jet routes. We go to time based metering and alternative paths playbook, and the controller is still doing heavy cognitive work – still executing this through a series of clearances to change the aircraft.  The flight plan is the projection and we have even more open trajectories. We have pretty much maxed that controller out.  

The current ATC system requires the controller to gather the information, make the decision, relay this by voice and then provide all the separation monitoring with minimal support.  Someone will say “oh we have TCAS and ACAS”.  They are not tools for separation, they are safety nets.  The controller is doing the work.

So in NextGen and SESAR aviation moves to management by trajectory. And here is the key.  


Historical Interactions:
. Flow
Between Stakeholders w/o automation Management

Trajectory
Management

Separation
Management

Collision
Avoidance

Voice A e

Data A—

Definitions:
* Voice: Communications is
by voice (person to person)

* Data: Communications
invalving automation tools
(automation to automation
or automation to person)

NextGEN
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Presentation Notes
So as we have moved through time we have had these interactions between our major actors. Now I realize that not every facility has a TMU but flow managemtn is always provide either by the controller, or by the supervisor or by a dedicated position or facilities. In the same way, dispatch can also be a function of the flight crew. At the bare minimum it’s the left hand side of this triangle. 


Present Day Interactions:
Between Automation and Stakeholders F |Flow

Management

Dceanic Only

Trajectory
Management
Aircraft Oceanic Only

Autarmation Se pa ration
Management

S Collision
Avoidance

Voice — . )

Definitions:
* Voice: Communications is
by voice (person to person)

* Data: Communications
involving automation tools
(automation to automation
or automation to person)

o »
Automation
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Presentation Notes
What we have evolved to is a system that provides automation support to our participants with some exchange of information but voice is still the central part of the interaction. While there is exchange of information between systems this exchange is really not central to the operation once flights are airborne.  Voice leaves nearly everyone guessing on intent. In this environment, automation is limited in the support it can provide. This is where we live today. We can and do try to improve the support that the automation can provide, but it is limited by the often large amounts of missing information that has been exchanged by voice. 


Future Interactions:
Between Automation and Stakeholders F|Flow

Management

Trajectory

"1 Management

Separation
Management

Collision
S Avoidance

Aircraft
Automation . Voice — . s

Data —

ANSP - . .
-4 Automation .o Definitions:
* Vaoice: Communications is

by voice (person to person)

* Data: Communications
involving automation tools
(automation to automation
or automation to person)

FocC /

Alrspace User
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Presentation Notes
This is our goal, this is why we have been investing in our data communications and moving to data exchange. This includes both our ground-ground communications to support flow management up to our interaction ground and air. Note: the Human is still central to this design. The manner in which decisions are communicated changes and now all the automation and all the actors can be in the picture and our automation support can play a more significant role.  Voice is still the most tactical medium, but it can be reserved for just that. 


Information requirements in support of TBO

Information exchange
Shared Environment (AIM, WX, Constraints)

Shared Trajectory (synchronized
representations)

Shared Adjustments

@ FAA NextGEN




Required for Data Distribution

Network
Cross-boundary coordination/distribution
Information Protocols for

Publish/subscribe
Command and control — logon/address

Connectivity
Ground-ground
Air-ground link(s)

Messaging
Datacomm

& "",‘,_ -
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Communication of Data is Multi-Layer

Harmonization efforts

Messages
SC214/WGT78, FIXM

Pipelines

VDL-2, L-Band, Aeromacs, Satcomm,
Protocols

ATN evolution
Network

NextGEN




Air Transportation — Coordination Today

Imprecise
execution ! Flight Crew

LD
. Automation

| Automation not '
Informed

Disparate
Plans in
. ATC
FOC Automation Autormation
Automation '
Voice coordination | I _,
and control { f':ﬁ:‘::;
| r
__ Imprecise
A\ Execution
4 b Y i
_ High ‘ l '
Limited In-Flight ‘ - Uncertainty |
Coordination I ATFM Automation I

All Affect the Trajectory rdi Making, Control and Coordination
@ FAA NEXTGEN
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TBO Transformations

- ' Improv ntrol
Accurate Execution i [ pro e?' .Co tro ‘
Precision

I Closed Trajectory
b @ |
‘ Automation ‘ =

{Transform Control Methods ‘ L Transform Control Tasks ‘

I L Transform Information ‘ ATC
Aut:ragtion ‘ N7 // ; Automation
R N £
\ . “ Vs / I Automation
. ' A Informed
\ Shared plans, consistent . mforme
trajectories

Negotiated ‘ | | Trajectory
Trajectory | ATFM Automation Constraints
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