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Inmarsat’s Classic Global Mobile Satellite
Communications Services

e History

o Setupin 1979, we have been supporting
mobile satellite communications for the
Maritime community since 1982, including
GMDSS safety of life services

» Charter expanded over time to encompass the
Land Mobile and Aeronautical sectors

e Space Segment
 Initially using leased satellite capacity, then

o Fogr Inmarsat 2 satellites launched from1990,
an

* Five Inmarsat 3 satellites launched from 1996,
and

 Three Inmarsat 4 satellites launched from 2005

inmarsat
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Global Mobile Network: Classic Services

© Delivered via the
Inmarsat 2 and
Inmarsat 3 generations
of satellite

© Global coverage for
voice and low speed
data

© Based upon Inmarsat
proprietary standards

© Initially analog SCPC
services, then later
Digital SCPC and
MPDS
)
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Broadband Global Area Network

© Delivery of voice and high speed
data to very small, highly portable
mobile terminals

© Target data rates up to 492kbps

© Support the full range of
applications running on 3G
networks

© Maximum synergy with terrestrial
standards
 GSM Supplementary services

e Supports roaming from terrestrial
networks

« Same ‘look and feel’ for end users



Communications on the move
SwiftBroadband

FleetBroadband



Challenges Strategy

© Limited spectrum available © Use L-band spectrum

for mobile satellite services o  Synergy with our Classic

e L-band services
* S-band o Preferred technical
e Ku Band characteristics

© Satellite EIRP requirements @ New satellite capable of
to support high data rates to delivering EIRP and
small terminals frequency reuse

© Supporting the full range of @ Alr interface capable of
UMTS services via the 1AI2 delivering 3G services via

packetised Air Interface satellite



INMARSAT 4:
New satellites for the BGAN
system

e Launch Mass: 6 Tons
Spacecraft Power : 12 kW

Solar Array Span :48 m
(~160 feet)

Launchers

o |LS Atlas 5

o Boeing Sea Launch

Uses the latest technologies

o Unfurlable L band reflector

o Digital channelisation and
beamforming

o lon propulsion



BroadBand Global Area Network Coverage



BGAN network architecture

\ Radio

\ Access

X Network

3-G
Core
Network

g Vi(UTRAN)

New terrestrial network developed to deliver services

to customers, worldwide




BGAN — Air interface capabilities and target product s
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Inmarsat Air Interface-2 (IAl-2) Design
Support 3G services over Satellite

BGAN Propietary Protocol [ |

UMTS Standard Protocol I

MM/CC/SS/
SMS

GMM/sSM/
GSMS

AL

© I|AI2 defines a complete Access
Stratum Protocol Stack and
Physical Layer optimised for the
geo-stationary satellite
environment

AL

BCn

BCn

BCt

BCt

IAI2 L1

1AI2 L1

BGAN Propietary Protocol [ ]
UMTS Standard Protocol I

© Operates between the Radio
Network Controller (RNC) and
the User Equipment (UE)

GTP GTP

UDP/IP

UDP/IP

© Changes required to the most
complex and costly physical
layer, connection, control and
adaptation layers

BCt AALS

IAI2 L1 ATM

BCt
IAI2 L1



|AI2 Physical Layer

©

The IAI-2 air interface can be described as a three-dimensional space
where Modulation scheme, Symbol rate and Coding rate are varied to
achieve optimum performances.

The range of bearer types includes:

* Modulation Schemes: QPSK and 16-QAM

» Symbol rates between 8.4 ksym/s up to 151.2 ksym/s
* Arange of coding rates

The range of bearers from 21kHz, 42kHz, 84kHz and 189kHz occupied
BW: optimal for Inmarsat-4 satellite channel bandwidth of 190kHz

© Burst by burst demodulation in return direction

© Incorporates Turbo Synchronisation for operation at low Eb/No conditions
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BGAN Link Adaptation
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BGAN and Standardisation

©

We are in the process of getting the BGAN Air Interface
published through ETSI (European Telecommunications
Standards Institute) TC —SES, Mobile Satellite Services (MSS)
Working Group

Two ETSI standards exist for GSM via satellite:
« GMR-1: Global Mobile Radio-1: Thuraya and Inmarsat (Hughes)
« GMR-2: Global Mobile Radio-2: AceS and Inmarsat (Lockheed)

The SL Family satellite network will form part of the satellite
component of Third Generation (3G) IMT-2000/Universal
Mobile Telecommunications System (UMTYS)

The BGAN radio interface was given ‘SL’ family designation,
the ‘L’ denoting operation in the ‘L’ band (for the UT interface)



Standardisation process for BGAN IAI2

© SL Family has been allocated the designation ETSI TS 102 744-x-y
as a multpart Standard with ‘x’ (Part) and ‘y’ (Sub-part) as follows:

Part 1: “General Specifications”;

o]

(o]

(o]

Sub-part 1:"Services and Architectures”;
Sub-part 2:"System Operation and UMTS Concepts";
Sub-part 3:"Satellite Radio Interface Overview".

Part 2: “Physical Layer Specifications”;

(o]

(o]

Sub-part 1:"Physical Layer Interface";
Sub-part 2:"Radio Transmission and Reception".

Part 3: “Control Plane and User Plane Specification
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Sub-part 1:"Bearer Control Interface”;
Sub-part 2:"Bearer Control Operation”;
Sub-part 3:"Bearer Connection Interface";
Sub-part 4:"Bearer Connection Operation”;
Sub-part 5:"Adaptation Layer Interface";
Sub-part 6:"Adaptation Layer Operation”;
Sub-part 7:"User Plane Operation".



Example Mobile Terminal Developers...
A global manufacturing base

© Maritime © Aeronautical

© Land Mobile © Portable and Handheld



What's Next with BGAN and IAI27

© Continue to support the adoption of 1AI2 as the
satellite component of UMTS via ETSI and 3GPP

© Completion of ETSI IAI2 standardisation process
* |Includes Land Mobile, Maritime and Aeronautical Variants

© Incorporation of further system evolution concepts:
» Use in other frequency bands
» Multicast and broadcast service support
* Next generation maritime and aeronautical safety services
« BGAN in space!
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