A

UL
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NexSAT
Next Generation Satellite System Steering Group

2002 ( ) 1 )
AGCFG (Air Ground Communication Focus Group

ICAO ACP

International Civil Aviation Organization
Aeronautical Communication Panel
WG-C Working Group — Communication

1
WG-M Working Group — Maintenance
(SARP )
1
Iridium WG
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NexSAT &

ATS (Air Traffic Service)
L

AES( )
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YR

ENRI
7 NexSAT -
No. 4
2006 3 9
40
Eurocontrol ESA DSNA( ) DLR QinetlQ THALES

ALCATEL Airbud JCAB JRANSA Iridium ENRI
<Action Plan 17>

AeroBGAN
ICAO

NAVISAT

ATM SATCOM
MTSAT

IP AMSS

IRIDIUM

AGCFG
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20060 3 13 -~17
20 1/2 7 NexSAT

ICAO FAA EUROCONTROL QinetlQ NASA DSNA
DLR ALCATEL JCAB ENRI

ICAO ITU

Action Planl7
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11 NexSAT ENRI

_

3 No. 6

2006 9 18-~22
ICAO ACP WGC AGCFG

50

ICAO FAA Eurocontrol ESA DSNA( )
QinetlQ DLR THALES ALCATEL
JCAB JRANSA Iridium ENRI

SESAR
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ActionPlanl7
FCS : Future Communication Study
COCR Concept of Communication Requirement

Inmarsat SwiftBroadband Iridium

MTSAT NAVISAT

ICAO ITU

2006.10.12
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FAA/NASA FCS (Future Communication Study)
EUROCONTROL FCI (Future Communication Infrastructure

EUROCONTROL/FAA/NASA co-ordinated

activities
FAA/INASA List of
candidate
technologies
Phase 2 - refinement of |
Phase 1 criteria and further
Initial Pre- : § Phase 3 Assessment
: investigation of
screening
technology
Recommendations
— COCR v1.0 COCR v2.0 [— el
technology (-ies)
Initial P_re- Step 1 Assessment Step 2 Assessment
screening
v ACP WGC#11
candidate (20069)
EUROCONTROL technologies g
-

EUROGCONTROL

2006.10.12
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Action Planl17 &

No. 9

FAA

Future Aeronautical Communications

Most likely base on IP protocol

QoS (Quality of
Service)

s /1090 ES / New Link '
=

VHF 25/8.33
f

ESA
AeroBGAN

./ ACARS. /_

ICAO ACP
EU
NexSAT

2020

-4

(25kHz -
8.33kHz) VHF Ne SAT#7

S

2006.10.12
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FCS &

=
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Future Communications Study

AP 17 — Communications Roadmap

2004 2005 2007

Technical Themes

Extend Current | 'Fregq Mgmt
System

' Initial COCR.

ID Mohile Comm Ops — S
Concept - COCR(V1.0)

|
]
]
I
|
]
]
| Fihal-COCR (V2.0)

I
I
I
[
4
L
I

Investigate potential ‘Pre-screen

technologies ‘Investigation |
for mohile communication L.
| Simulation

Communications
Roadmap

Flexible Airborne Comm
Architecture

‘Feasibility |

Spectrum Band | Band Studies |
Investigation

Business Themes
Create Multi- ICAO = ANC WG-C

National Framework

I

1

i

1

I

i

1

i

[

1

i

1

I

1

Create Industry Interest SESAR. ICNS. RTCA ATMAC i
T * : [
Stakeholders [ =

’ Business Model g

EUROCONTROL

ACP WGC#11  (2006.9)
2006.10.12



FCI Stepl

Step 1: List of Promising Technologies

Evolution of existing | (xX)DL3
aeronautical systems |¢ £ TDVA
or concepts o (X)DL4
Terrestrial systems e B-VHF

¢ 3G systems (WC
e P34

%)

=
©

[HEN
[N

Ne SAT#7,AGCFG#2

Satellite systems

o INMARSAT Swift

¢ New satellite Sys

Airport/surface
systems

¢ 802.16

Red text = not analysed in Step 1

ACP WGC#11

(2006.9)

(2006.3)
AGCFG#2
Step 1: Short List of Technologies
Evolution of existing |e (x)DL3
aeronautical systems (e CTDMA
or concepts o (x)DL4
Terrestrial systems e B-VHF
» 3G systems (WCDMA)
=

Satellite systems

@MARSAT SwiftBroadband

—
s New safellite System(sD

Airport/surface
systems

¢ 802 derivati 1%, .16 and .20

¢ Airport Data Link

XXX no information yet available

2006.10.12
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FCI Stepl

Step 1: List of Promising Technologies

Evolution of existing | (x)DL3 Ne SAT#7,AGCFG#2

aeronautical systems | e ETDMA (2006.3)
or concepts o (X)DL4
AGCFG#2
Terrestrial systems e B-VHF . .
Y + 35 systems (WCDMA) hort List of Technologies
s P34
Satellite systems s INMARSAT SwiftBroadband e (X)DL3
o LTDMA
¢ New satellite System(s) o (x)DL4
Airport/surface ¢ 802.16 e B-VHF
systems * 3G systems (WCDMA)
T ey
Red text = not analysed in Step 1 9 ¢ INMARSAT SwiftBroadband
- e e
EEEEEEEEE ——
ACP W 11 5 < o New salellife System(sD
c GC# ( 006'9) Airport/surface ¢ 802 derivati 1%, .16 and .20
systems ¢ Airport Data Link
XXX: no information yet available P/

2006.10.12



FCI Stepl

Spectrum Considerations

%)

=
o
[N
w

Ne SAT#7,AGCFG#2

BAND AIRSPACE | CURRENT COM | POTENTIAL FUTURE (2006.3)
TECHNQ h
VHF band Airport/Surface, | 8.33/25K AGCFG#2
(including upper | TMA, Enroute DSB-A S ectrum ConS|derat|0nS - Draﬂ
VOR band) VDL4 p
L Band TMA, Enroute 1090 EE
(Lower part) UAT BAND AIRSPACE CURRENT POTENTIAL FUTURE
TECHNOLOGY TECHNOLOGY
C Band Airport/Surface -
VHF band Airport/Surface, | 8.33/20KHz B-VHF, xDL4
(including upper | TMA, Enroute | DSB-AM, VDL2,
L Band — Sat TMA, Enroute, | AMSS ¢ | VOR band) VDL4
Oceanic Iridium L Band TMA, Enroute | 1090 ES XxDL3, ETDMA,
{(Lower part) UAT B-VHF, WCDMA,
P34,
C Band Airport/Surface B-VHF, WCDMA,
802.xx, ADL
ACP WGC#11  (2006.9)
L Band — Sat TMA, Enroute, | AMSS SATCOM | SwiftBroadband,
QOceanic Indium?, New Satellite
System(s)

EUROCONTROL

2006.10.12




FCI Stepl

Spectrum Considerations

%)

=
o
[HEN
N

Ne SAT#7,AGCFG#2

BAND AIRSPACE | CURRENT COM | POTENTIAL FUTURE (2006.3)
TECHNOLOGY | COM TECHNOLOGY
VHF band Airport/Surface, | 8.33/25KHz B-VHF, (x)DL4 AGCFG#2
(including upper | TMA, Enroute DSB-AM, VDL2, Considerations - Draﬂ
VOR band) VDL4
L Band TMA, Enroute 1090 ES (x)DL3, (x)DL4,
(Lower part) UAT ETDMA, B-VHF, CURRENT POTENTIAL FUTURE
WCDMA, P34, TECHNOLOGY TECHNOLOGY
C Band Airport/Surface B-VHF, WCDMA,
802 16 8.33/25KHz B-VHF, xDL4
DSB-AM, VDL2,
L Band — Sat TMA, Enroute, | AMSS SATCOM,| Swiftbroadband, vDL4
Oceanic Iridium New Satellite 1090 ES xDL3, ETDMA,
System(s) UAT B-VHF, WCDMA,
p,, P34,
b B-VHF, WCDMA,
802.xx, ADL
ACP WGC#11  (2006.9)
L Band — Sat TMA, Enroute, | AMSS SATCOM | SwiftBroadband,
QOceanic Indium?, New Satellite
System(s)

EUROCONTROL

2006.10.12




FCS

Comparison of Screened

%)

=
©
[N
o1

Technologies
NASA -ITT Common Recommendations Eurocontrol
Continental Continental
« P-4 + P-34
* Broadband-\VVHF * Broadband-VVHF
» Wideband CDMA » Wideband CDMA
= |NMARSAT » Enhanced TDMA » Enhanced TDMA . [0ODLA]
Swift Broadband » L-band Datalink » L-band Datalink
+ Custom Satellite [0QDL3] [6QDL3]
» Link 16
Oceanic « INMARSAT « INMARSAT Oceanic
Swift Broadband Swift Broadband
* Custom Satellite * Custom Satellite
Airport - IEEE 802.16 - |EEE 802.0¢ .ApL  Airport
ACP WGC#11  (2006.9)

2006.10.12
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Inmarsat SwiftBroadband

ATM

QinetlQ( )
SITA Thales Avionics UK EADS Astrium

(WP)
WP1:
WP2:
WP3:
WPA4.
WP5:

2006.10.12



Inmarsat SwiftBroadband

Inmarsat 4

Inmarsat-4 Proposed Coverage Map
SwiftBroadband Coverage — 3 Ocean Regions

APl

-

The map depicts Inmarsat' s expectations of coverage but does not represent a guarantee of
service. The availability of service at the edge of coverage areas fluctuate depending upon a variety
of conditions. The launch of the 4F-3 satellite will be determined in due course. 9

EURGCONTROL

Ne SAT#7

)

=
5 (2
= R

(2006.3)

2006.10.12
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Inmarsat SwiftBroadband FS

WP4 - Costs and Charges

Infrastructure costs -

Stakeholder Infrastructure

IMNMARSAT Space Segment [satellite), Network Control Centres, Metwork
Operations Centres, Ground Earth Stations and ‘core’ networl
systems, Avionics partner's development.

DPs/CSPs Metwork  infrastructure,  application-specific  processing,
service-related  processing, Qe hbiling, reporting, etc
management of customer support.

Aldrlines Cockpit Awionics, Cabin Equipment — cumrent ARINCG 871
avionics only designed to interface with cabin equipment.
Development needed for interface to cockpit systems.

SwiftBroadband service support will be more complex (and expensive) due
to:

Higher traffic levels, higher data rates
A much broader range of services

[ =4

EURGCONTROL

Ne SAT#7  (2006.3)
2006.10.12
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Irdium

> 2.4kbps
,_).
,_).

¢

> 2014

<>

<~SBD (Short Burst Data)
> 2006 )

<>

< SBD
» SBD

~ P

: E __E oic -rafrﬁ' D?Ee.;'..‘r I&r&ﬂq |

Indern Satelte LG Confdinsal and Propralasy

Ne SAT#7  (2006.3)
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Irdium No. 20

%?%f” Satellite Network Overview

« Satellite constellation
— 66 fully operational satellites and 10 in-orbit spares
— Global 24 hour real time coverage

— Full constellation life to mid-2014

— Replenishment plan initiated to ensure
constellation robustness beyond 2014

« Gateways

— Provide terrestrial interconnection and back office
— Commercial gateway in Tempe, Arizona
» Redundant architecture
— Backup facilities in Chandler, Arizona
— New gateway under construction in Alaska

« Satellite Network Operations Center
— Main facility in Leesburg, VA
— Back-up facility in Chandler, AZ

Iridium Satelite LLC Confidential and Proprietary

hoc b RL R LR RS S R

* Minimal call set-up time and
low latency

Ne SAT#7  (2006.3)

ential and Propristary

2006.10.12



Irdium

. Iridium Aviation Customers

\.T‘u’ 1 “';I
Airlines
= Alogha Airlines
= Caribbean Sun and Caribbean Star
=  Horizon
=  Evergreen Cargo
= \World Airways
«  PT Travira
= Tyrolean Airways
« EIAI
= First Air
= Hawkair
*  Frontier
«  Canadian Morth
=  Mesaba
*  Rockwell Alrshow
Charter

*  World Airevays
«  Primaris

«  MNetlets

»  Flight Options

Iritiam Sateiie LLC Confidential and Propratary

Ne SAT#7  (2006.3)

Helicopters

*  Air Logistics
+ Eagle Med
*  MedStar

*  Ajr Evac

. ERA Aviation
+  Erickson AirCrane
+  HeliFlite Shares, NYC

Govemment

. USDA Forest Service
*  Alaska Capstone

« 3. State Department
« LS DOD

%)

=z
o

N
[

Numbers of LBT Units shipped to Aero VAMs and VARs

«  Alberta Government
+  Geman Border Polic

5000

*  Policia Macional, (Q.:ultjn'bla

4000

3000

Number of Units Shipped

2000

1000

0

& & &

0'»

Q'L

0’1/

Q"l/ 0'7/ 9"1/ 0"[/ Q'b 0"9 lofb 0‘5 & 0"3 Qb‘ Qb‘ ,Qb‘ QV Db‘ Qvg; %0‘/) P &

Q??\ ~ @eQ eo & @‘bﬁ ®z~ ~ ®0Q eo & @‘5 &zﬁ ~ @QQ/ %0 & @’0 &zﬁ ~N ®®Q eo & @’Zr &3 N 6°Q
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MTSAT
2006

2006 3

2015

MTSAT

MTSAT

5 (2
NI
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ENRI
-
NAVISAT No- 23
DGAC( ) AVIT(Aviation Information Technology)( )

ICAO regional office
Phase 1) ~2006 3

CNS

5

Phase 2:NAVISAT
Phase 3:
Phase 4;:

2006.10.12



NAVISAT !

NAVISAT - A modern and global infrastructure

f' ALCATEL ALENIA SPACE for Aeronautical communications
over Africa and Middle East

An A|:t;:re|,-"F|nmEEI:c:nicu company

B The Methodology ¢
* Analysis of'existingiﬂfﬁéﬁﬁhptuﬁ,rel_én'_cj ,'fo.reoasts} Validation by
» Collection of communication needs -~} Steering Committee
» System Architecture definition | I
* Economic anég,l.y's'i's

Bait Target
Radar Coverage Foutes
it 2010 for Satellite
4
Warch 2008 ALCATEL A1l rights reserved @ 2006, Alcatel Alenia Space

Ne SAT#7  (2006.3)
2006.10.12



NAVISAT !

NAVISAT - A modern and global infrastructure
(' ALCATEL ALENIA SPACE for Aeronautical communications
bt Pen over Africa and Middle East

B Services portfolio
* A one stop shopping approach
» Actual and future needs for aeronautical communlcatlons navigation and

surveillance are covered (voice, data)

A global approach of

Air
Traffic
Control

Airlines

communication needs on

CROLC,

board aircrafts can be

immplemented, to cover

Cockpit
Terminal

P
=

cockpit and cabin needs

» Broadcast of GNSS Augmentation signals
« Communication links (space capacity) for ground system facilities (VSAT)

\

Warch 2008 ALCATEL &l rights reserved @ 2006, Alcatel Alenia Space

Ne SAT#7  (2006.3)
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NAVISAT —

NAVISAT - A modern and global infrastructure
d)ALCATEL ALENIA SPACE for Aeronautical communications
over Africa and Middle East

An Alcatel/Finmeccanica company

Fage 10

B Mobile Communications Positioning
s NAVISAT Domain )
]

Hassenger

y Bero | Control | Mission

] Traffic Centre | Centre
! Ly Cabin

] =
Aeronautical
Public
Networks
|

v

Cockpit ] Communications
Communications;
(ATSC/ ADC) | @

Communication Services
Provider Dom ain

i e -
] w
| A =
' Airline ATC Public
i Centres Centres Users -
Customer
Domain
b o

A4

Warch 2006 ALCATEL Al rights reserved @ 2006, Alcatel Alenia Space

Ne SAT#7  (2006.3)
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ENRI
] (g
Airbus No. 27
3
4 [Inmarsat SwiftBroadband]
ATM

2015

VHF
2020
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ICAO

AMS R S SARP
ACP WG-M
ACP WG-C
AMSS NGSS AMSS)

SARPs
ICAO
SARPs

Iridium
MTSAT + Inmarsat
RTCA EUROCAE

2006.6.9
NexSAT

SARPs

5 (2
S
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ICAO e
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ATN WGN

ACP

Chapter 1 Introduction

includes potential benefits that can be expected from the use of a satellite
communication service for AMS(R)S and an overview of how the Iridium
Satellite Network supports AMS(R)S)

Chapter 2 Services, User requirements and Operational
Chapter 3 Standardization activities
Chapter 4 ICAO Activities
Chapter 5 Iridium Satellite Network
Chapter 6 Iridium AMS(R)S System
Chapter 7 Iridium AMS(R)S Standardization Activities
Chapter 8 Comparison of AMS(R)S SARPs and Expected Iridium Performance
Chapter 9 Implementation Guidance
2006.10.12



ITU ENRI

(e
0. 30

=

ITU International Telecommunication Union

WRCO0O7 World Radio Communication 2007

2007
2003

ITU AMS R S

WRCO7
WRCO07 Agenda item1.6

2006.10.12



ESA ATM
ATM

ESA European Space Agency

CNES
ATC

SESAR

700k

(9

):2006 9

5 (2
® \Z
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ESA ATM

é cnes

mBudget: 715 k€

ESA: 450 KE (63%)

CNES: 265 k€
(37%)

mPartners:

Core team: 8
Consultancy: 7

mDuration: 9
months

AGCFGINEXSAT : Satcom for AT

Organisation

A "=
EAD

cnes BRECES.. THALES

The sky is not the limit SPACE
Y m SERVICES

> =
2 workshops
and audioconferences
.

e

Atos vl e
Consultancy partners Origin “ay Indra
S syl DLR

g:esa

ACP WGC#11  (2006.9)
2006.10.12



ESA ATM

é cnes

Study logic

%)

Z
o
W
w

Service
requirements

Oy §000)

S

N

L J

System architecture
(WP 20000

Service provision
(AP 3000

Cost analysis
AP 5000

SCenarios o soom

Deployment

\

/

STEP 3

\

/

-

L J

Business case
VP BO007

AGCFGNERSAT ; Satcom for ATH

ACP WGC#11

(2006.9)
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ESA ATM -

Planning

) WS 1 . : 4%
project 4 Jj200e n o il :{\F_’
‘ oo 211 5 51 0P O 0 5 D A P L A
[33(34/35(36/37 38 130/40/41/42/43/44/46/46/47 43 40 S0 5115211 2 |3 @ |5 6 7 8 |9 |10|11/12/1314/15/16117 18|19 20 21122123(24 25,26 2
WP 1000 .
WP 2000 BEE. Y | | EEEN NN NN NNNERES
System Architecture =
Aircraft terminal 4 = 4 4 1
Ground infrastructure =
Space infrastructure aia1 AN ERERNEE I 10 1
WP 3000 r -
Organisational structure ___
Commercial requiremeants _ _
Legal issues = | i, | 3
WP 4000 | —
WP 5000 e i r ; - ===xBl1NIBNERRNERES
Cost evaluation _
Alternative systems I
Benchmarking and comparison L 1l I n L I ] [l
VWP G000 B ENEEN p— = - 140
Business Scenarios
Funding instuments | | ] I BERRREENEREN
Demonstration _ 111 HESRUENINSNNENENDENEEEY /8%
Futures actions
M X 17T
Step Step Step Ste;v | 1o [ & |
1 2 3 4

AGCFGMERSAT  Satcom for ATH

ACP WGC#11  (2006.9)
2006.10.12



ENRI IP
IP(

ENRI
P

P
Opnet

AMSS

5 (2
5
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S

Concept of New Simulator

Simulator

(Calculation Software for Simulation)

Sub Model
IP {Internet Protocol) Model

Satellite Link Model

Air Traffic Model

Evaluate

Performance
(Delay, Throughput, etc.)

Technical information
on the protocol of NGSS

Service Providers

NexSAT 7 WP (9 Mar. 2006)

%)

Z
o

w
o
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