b Future Communications Study:
Roadmap Status

Dean Lamiano

dlamiano@mitre.org

NASA |I-CNS Conference
May 2006

MITRE

L.CAASD

This work was produced for the U.S. Government under Contract DTFA01-01-C-00001 and is subject to Federal Aviation
Administration Acquisition Management System Clause 3.5-13, Rights In Data-General, Alt. Ill and Alt. IV (Oct. 1996).

The contents of this document reflect the views of the author and The MITRE Corporation and do not necessarily reflect the
views of the FAA or the DOT. Neither the Federal Aviation Administration nor the Department of Transportation makes any
warranty or guarantee, expressed or implied, concerning the content or accuracy of these views.



Future Communications Study <=

EURCCONTROL

Action Plan (AP) 17

| ~4

-

ELADCONTROL

FAAEUROCONTROL COOPERATIVE RE&D

ACTION PLAN 17:
FUTURE COMMUNICATIONS STUDY

APAT-D4-Wp04-w1.0
Annual Research Work Plan
1. RESEARCH PLAN

1.1. Exchange of infformation Coordination efforts:

T partcipanis of this study plan bo mest on a guartedy basis ko ecchangs pirtinant nlamaton and
provide siaus of actisries wihm ther respecias lask areas. Two of thase mestings would conode wih
thie cooumence of e imerraboral Gl Avialion O SR & boal Communications Parel

LACP) Wioteng Grsup & WE-C) maatngs. Addtonaly, teo other mestngs would be plansess i the
wiisrsnning Giaierm Babeten ths ACP

I additon. study pariolpants wil hese access o8 B | voidsgali 0o Taoiilane and progreas work. This
wabshn wil provide acoess 1o perment riomasoe, as wal i having T abdiy bo revees and prossde
commants o documents. s ok G uilizs on tis wobsin nolude o calendar of swents, 8 dEcusson
boand, ielechilenincs capability, Inks 1o other snes, alo

1.2. Research Tasks — Technical / Business Thames

The prapased aclion plan considers several Techrical Themes fo be progreased. The
plan &0 congiders non-technizal actions, which ara fell ssasrial 0 BnE0m & SUCCRsEN
and for such a long-em process by crealing “dymamics” and mamtaining commiment
These lasks ane at e kel of Communication | Business ! Instiluikonal are ralernsd 1o as
Busineas Thamas" in tha remainder of this documnant.

Technical Theime 1: Improvamants to Current Systomes

Objackive:  Imarce the spsctum efMoency of the VHF aralogue sysiems (25 and
B.33 kHz DSB-AM systams) cumanily used for voice sardces (o push e
specinum congesbon “wall” as Tar 55 poesibia

Activity:

Taph 1.1 Freguency Mansgamenl of Curren] Shslem: Eachange o
operational and fechnical mathods wed for assgning frequencies far VHF
ayshems with the wew of idenifying ways of improvemant In Boih fEoons

Task 12 Based on the oulcome of this actiity, addbional actrdtes could ba
iderillied &2 requined

APATO04-W P01 0 N B

Technical Theme 4. Identify the communication
roadmap

Objective: Create a roadmap describing the
communication infrastructure evolution

Task 4.1 Communication Roadmap: In support of the
communications operating concept, create a roadmap
for the evolution of the communication infrastructure,
specifically focusing on the introduction of the potential
new technologies, and identifying the applicable
airspace, phases of flight, and services supported
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ﬁ AP 17 — Communications Roadmap
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(VDL Derivatives, B-VHF)
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Wireless MAN Technology
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U.S. ATMAC European States

e Sustain operation of voice communications
in the VHF band into the future for as long as

nnccihla

.» Use VHF band and existing technologies and
equipment as long as possible

= Prepare digital communications capabilities to
support anticipated operational paradigm shift

e Ensure solid business case for new
technologies

"« Ensure timely technology decisions

e Ensure solutions resolve local issues, and are
globally applicable

e Sustain voice communications in VHF
Band as long as possible

other services.

+ Commit to a datalink technology, « Facilitate the transition to a new system by
schedule, and funFI|ng by 2007. considering the introduction of a digital
* AOC should remain separate from ATS voice service. This is a desirable step byj Rode

communication critical.
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- VHF Band Evolution
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ExiSinY
4 . . Plan
Air Traffic Services
Communications
Capabilities .
25 KHz U.S. Saturati
8.33kHz Core Europe > FL 245 (VHF Saturation) B
Analog Voice 8.33 kHz (Vertical Expansion < FL 245, <195, ...)
8.33 kHz (in U.S. Enroute) if necessary  -fo free spectrum for digital
communications VHF band in U.S.
|
Digital/Data Enables
Communications VDL-M2 Limitations
\—> Digital Airborne Data Network Networked ATC Voice (Enroute)
Surveillance VDL-M4 (Regional Deployment — outside Core Europe)

VHF Band Use
eExtends use of VHF band as long as possible
Maintains Legacy Communications
eVVoice (ATS, Unicom)
*AOC
eProvides Digital Communications for Safety
Related ATS Applications
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Existing

J ) ) PI
Air Traffic Services an

Communications
Capabilities

L-Band 1090 Extended Squitter Limitations _

Digital Broadcast \
UAT (intially GA)

. EUR: L-Band Data Link
Digital/Data

Communications U.S. L-Band Data Link (if needed)

L-Band Use
Maintains Surveillance Functions
eProvision for ADS-B (1090 ES and UAT) and
related broadcast applications
eProvide new spectrum for Digital Communications
for Safety Related ATS Applications where and
when VHF band exhausted
eAddressed Data Link
Must not interfere with other systems operating in
the band MITRE




Commercial and Satellite

PN Communications

O

Existing

' ) ) PI
Air Traffic Services an

Communications
Capabilities

Oceanic | Oceanic Data Link

New AOC and passenger applications

Domestic
SWIM Applications

Eur: Initial Safety related enroute communications

U.S.: Initial Safety related
enroute communications

Satellite and Commercial
eContinue/Expand use of Satellite Communications in
Oceanic airspace
Follow new commercial offerings for aeronautical
mobile applications, and consider as potential
distribution outlets for aeronautical information
eConsider how satellite services can be applied in
high density traffic environments
ePhased approach
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Next Steps

Elicit feedback from stakeholders

Determine access to other spectrum bands (i.e. L-
Band and C-Band)

Integrate specific technology choices compatible
with those bands

Explore dedicated and commercial satellite
communications

Integrate Flexible Airborne Architecture as
element of roadmap

Integrate operational and policy aspects
Explore C-Band communications approach
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