SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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providing high-speed data transfer
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2.3.2 TDMA
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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Conversation Analogy

Everyone talks in a
different room to prevent
interference.  Since the
conversation can’t be
heard from another room,
it can be filtered from the
other by going to the other
room.

Within each room,
everyone takes turns
talking to prevent
interference. Within each
room, one person is talking
at once, so they must talk
fast to say everything.

Everyone speaks a
different language at the
same time in the same
room. Since each
language is unique, one
may be filtered from
another.
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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4.3.1 VSATEE2R{EMA I EIZH
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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4.4.3 DEIPML

TCP/IP(Transmission Control Protocol/Internet Protocol) BF 1% #ir 4= %1/ B FR L, X ARA
M 2538 13 X, A E IR EIK M 2% 69 A Rk
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4.4.4 FREBEE
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Telecommunications Service

Last update: 21/oct/2017
Source: JRTC
Note: Includes Wired and Wireless

Service.
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SpaceDataHighway is a next-

generation data transmission service,
providing high-speed data transfer
for unmanned aircraft systems

and low Earth orbit satellites. The
-unprecedented performance options
for satellite payload tasking and
downlinking bring.the idea of near ek : i v/ |
real-time data closer to reality. . . s A b ' e, G
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Satellite Industry
$177.3 Billion

Space
Industry £
$289.8 Billion

»  The global satellite industry posted growth of 5% in 2011, matching growth in 2010
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O BHILEBEZREGEESDD
> BLEEE R
> [HeAr B Rk R R
> OB RE R T I RR
2006 | 2007 | 2008 | 2009 | 2010 | 2011

Consumer | $48.9 @ $57.9 & $68.1 @ $75.3 @ $83.1 | $88.6

- Satellite TV (DBS/DTH) | $46.9 = $55.4 | $64.9 @ $71.8 | $79.1 | $84.4

- Satellite Radio (DARS) $1.6 $2.1 §2.5 §2.5 52.8 $3.0

- Satellite Broadband $0.3 $0.4 50.8 $1.0 51.1 51.2

Fixed $10.7 | $12.2 | $13.0 | $14.4 $15.0 | $15.6

- Transponder Agreements $8.5 $9.6 | $10.2 | $11.0 | S11.1 | $11.3

- Managed Services $2.2 §2.6 52.8 $3.4 $3.9 $4.3

Mobile (Voice and Data) $2.0 $2.1 $2.2 §$2.2 §2.3 $2.4

Remote Sensing $0.4 $0.4 $0.7 $1.0 $1.0 $1.1

Total | $52.8 | $72.6 | $84.0 | $93.0 | 5101.3I $107.7

O F3%69383), 1997F 4 3kA4%3) T 2813 W a9l N #2010 £ T, 20055, HE LNk 3]
T 20012 %




— Technology ~ Civil Government
Demonstration Communications
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B B K 49 3 75 ¥ A Meteorology i
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5.2 EPFR#EIITEIEISE %0 INMARSAT

O 19825 m T A B FR&EF T 2 28 2% (Inmarsat) & 22 49 INMARSAT & 4, FF4584 43K

HE T ZBE RS
> 19855 AR, kR AEMTBEAANLSZA
> 198955 tedk AT YRR T
> 1990-F Frs 4Rt AR a9 45 5) L ZBAZ IR 5
> &E B AR B AE P KA B KA e T Inmarsat 4 42

This chart reflects MSS sector revenues for 2007.

During the year, maritime revenues increased by

9%; land mobile sector revenues increased by 8%;
aeronautical revenues increased by 44%; and leasing
revenues increased by 10%.

W Maritime 57%

Land mobile 23%
B Aeronautical 8%
B Leasing 12%

03 Inmarsat plc Distress Alert

Annual report and accounts 2007

Priority messaging

EfrEEL < y

%ﬁﬁiﬂ inmarsat

EEEIERNI=FRNISEELT], RESEER
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., FEEclESERItXaERE I ERAEP=E
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2ap: =3

BERTE: SREEFH 0121818
WA 1447ET

R #: 1762 (2016 =)

F4F]: Stratos Global Corporation,  Inmarsat Global
Limited, E&E

Maritime Safety
Information

MSI Broadcast




Inmarsat System Components

Mobile Earth Station - lf:_f,_'.f- \
> Mobile Earth Station

NOC and SCC
at Inmarsat HQ

Network
Coordination
Station

Land Earth Station %




Pacific Ocean Region
Inmarsat-3 F3
178 Degrees East

-t

Atlantic Ocean
Region West
Inmarsat-3 F4

Operational satellites

* 4 operational satellites in 4 ocean regions

« 5 spare satellites

» Geostationary orbit, 36000 km above equator
» Satellites moves at the same rate as earth, and so remains in the same

position to the earth

Indian Ocean Region
Inmarsat-3 F1
64 Degrees East

Atlantic Ocean
Region East
Inmarsat-3 F2
15.5 Degrees West




Inmarsat global and spot beam coverage
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Inmarsat’s I-3 Primary
Satellite Constellation -

Four ocean regions for Existingand
Evolved services incl. GMDSS
AOR-E

Inmarsat’s 1-4 Satellite
Constellation

Three ocean regions for all Broadband
services:

AMER

EMEA

APAC




P, 3y N o= = a
Sy SN SN B
" ; -~ ;

= T\ W7 2y, . ¢ ” P& i
IS - = PR -\.n"c\’/"i‘/'i-_’-"‘-‘- o ol W AN e S S
=<1 %\‘a"\‘.“\ Ai'\':&_"a", =ef ek Q.‘i’?:‘\,"!‘!:i\\\‘s =0 “"f."i;’a’-ﬁv" =
20 = RN Y -oi\!:{s LR '—"—t:Qz" e o :’ti;%"\!?'.'»:'j\'.‘l;‘.‘,,:q S L
PSSATI N S TS G e oot IR, P B0 AR (8  ACE DS AN
R AR R R O o=t OIRAORI RS K ISRl g O
T e e s e O B ar s N 8 N
o !’W SRR WK },;(-v:f_.g‘ S W, o (W) \};.;’.‘..c.~;j':"a._o-.q'(l’ R 5 4, S
[N ,g'vi\: (7S RN S e ‘!0.‘:..55"-:" Bl Nl SR AP RPR S oo R L
| | he R l'\'/\boco_l\ti‘n' S e Y, \.I\--—\‘otl\l"v S LNE
e e O SRR S e W W T VAR RS AeS B
B SR iRS e et 2 = =0 BTR Vel D LE s SR L
-20 =73 vi"'-'o'g.'c.'/"\_/‘\!ti\-oi\!ui‘ﬂ Savens sl i\!::,’,\i‘..fﬁ'\ !.'&i&gr" ‘-5%'3{ =
| B G T ) e W N A ARG A \-'."..fw'g-"‘\." P e 4
== /"'9_'/ R N R N R L) U g;ou-l‘\.c"i\,; -
Fo ] 5K R IR RN RS P 0l A R SR ]
40 =S S O RO B K AR R
- D

<t </ - E
L S 4 « o :‘? 7 7> - ‘\ . p S
.le.“qw;’ \‘\’. \._4 ?’?[!’“:"‘QI"‘Q\Q\‘ — &i’“ | 77
N NS RS

it - S NR />',ff-/7'- o ‘ 1@
= NS G N

==y s

),

-g0 ‘ - i L N 4 \:

SF2(e8W) 47 1(25E) R —

1 ! 1 1 ! 1
-150 =100 -50 o 50 100 150

O INMARSATH#4RX L2 W3 T A MEWGEOTL 28 m, LA i EH 52 F3K
T2 H1642 426018, X HARALATHEALS




What is available today for maritime -
communications?

Inmarsat A - introduced 1982
Inmarsat C - introduced 1991
Inmarsat B - introduced 1993
Inmarsat mini-M - introduced 1996
Inmarsat D/D+ - introduced 1997
Inmarsat E - introduced 1997
Inmarsat E+ (2003)

Inmarsat mini-C — introduced 2002
Inmarsat Fleet F77 — introduced 2002
Inmarsat Fleet F33 and F55 - (Introduced
GMDSS compliance

— Inmarsat A, Inmarsat B, Inmarsat C,
Inmarsat Fleet F77




GMDSS Functions (fm SOLAS)

1

2
3
4
5
6
7
8
9

. D/A ship-to-shore

. D/A shore-to-ship

. D/A ship-to-ship

. SAR Communications

. On-scene communications
. TX/Rx of MSI

. Locating signals

. General communications

. Bridge-to-bridge communic.

Inm-A

Yes

Inm-B

Yes

Inm-F77*
Yes
Yes

Inm-C
Yes

Yes
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For 30 years, the world’s leading mobile satellite company

« Inmarsat owns and operates fleet of 10 geostationary satellites

« Voice, video and data services on land, at sea and in the air
« Three 4th generation satellites operational
o  Commercial life 2020+

o 193 beams per satellite
» Satellite capacity can be redeployed real-time to service areas of high demand
Trusted provider of worldwide voice and data satellite

communications for government mobile users
» Proven reliability for disaster response, coalition operations and VIP communications

« 100 years life in orbit with no operational failure
« 99.99% average recorded satellite and network availability

\




© Launch Mass - 6 tons B o .

» Among the largest commercial satellites
launched

© Spacecraft Power - 13 kW

© Solar Array Span - 48 meters
(~160 feet¥

© Satellite Capabilities:

Effective Isotropic Radiated Power (EIRP) .',-.
60 times more capable than |-3 satellites |, 2o

Channelization — 630 channels at 200 kHz y
° Each satellite ~ 432 Mbps "Wp/
- Antenna Beams (-l

° 193 Narrow spot beams for BGAN
services

o 1 Global beam

° Quickly redeployed to provide extra
capacity

© 3 Satélites -Worldwide capacity ~ 1.3
Gbps

» Support latest generation mobile
broadband services
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68%

INMARSAT

i 02K 52K 102K 152K 20 2K 255K 30 >K 352K 40 2K 45K 50 K :

Inmarsat £ | $2 4 Global Xpress JRSS 89 1-5 DEAY 2012 4 MSS =R RUBIRFER] /
S D EARS (MSS) 2. | R SR 0 KC-767 250 AnEbL AR R AR T e

S s oy 318.700
RUS T, 2011 £ S
N i 369,700

. 2013 £
364,800

2012 &£

Inmarsat 5| LA EERIH 21574 Inmarsat =EBRkRI7E 2L -




I* Défense  National
nationale Defence

L I*I Public Seety - Securté publgue

m Coada  Canad Ras/
, ICRC
~ Worldwide Users:
i
o O International relief agencies (International Red X MAERSK
Cross, Télécoms Sans Frontiéres, United
Nations)
O Goememnts, including Canadianand U, “r¥eon l
Departments of Defence
0 Media (CNN, CBC, BBC, NBC, Reuters| P

by | China , Haiti, Chile, Japan, Pakistan
@ Critical Infrastructure (utilities, oil, gas, | (earthquakes)

electricity, minin
fing El Salvador, Thailand (hurricanes, flooding)

REUTERS : p (f’ I*I Fisheries and Oceans Péches o1 Océans

Canada

Lybia (medical relief)

Kenya (famine)
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MSAT=G2

m External Speaker
Kitanna Cabla External Speaker

External Interface Serial Transceiver Unit ETISIRpCRTA Handset

- ‘4_4

—
A

SPAC-AS-MSV220 Antenna
(Land Mobile & Fixed)

>\

A2 ( 2% ./\

Debug/Upgrade/ Ethernet  Power Cable 12 power supply PN
4 SPAC-AS-MSV320 Antenna

Future Expansion

(Maritime)
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ACeS
Coverage Map
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Space segment

=W

—

=

band

The Buyer Buying signals
A driven need to coverage - Wants greater coverage. /
- ~ - Travess on business 10 areas without
- Entrepi : OWNErs,
A A terrestrlal caverage
YRS ONe . Wants a phone with status
+ Requires wide coverage when traveding - Wants a satellite phone that is y .
domestically and regionally on business lightweight and pocket sized //
- Needs to stay In touch, professionally and socialy S ARPEGE 1SIS-4G/IRIS-4G

Vertical Markets - based in regional areas, e.g. ol
forestry, armed forces, mining, transport, maritime
and government.

ARPEGE IRMA-4G

Mabile
earth stations

Advantages of
ACeS R190

Smaller and lighter than laplop and
handneld satedite terminals

Gves users greater mobdlty

Automatic switching between satellite
and GSM modes.

Designed specifically for the ACeS
regional satelite system
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Commercial Communications Satellites
Geosynchronous Orbit
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| iridium ... Everywhere! |

Globalstar
9%

Thuraya
17%

Iridium
21%

Total MSS Market Share 2007
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O 43k 2 (Globalstar) Z %

> WEEZENSARENG LR MR

> BRANEHMFAHRERZRZATR, CRE—ANARIKFEGF
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Globalstar’s Footprint

i Novosibirsk, Russia
o Dubin, Ireland Noscohiksea
Wasilla, Alaska . '
. Smith Falls, Canada Khabarovsk, Russla'
High River, Canada . Toulouse, France
Aussaguel, France ' 3
Mipitas, CA Cifton, TX o ington, LA (Headquarters) Ogulbey, Turkey Befjng, China
Yeo Ju, South Korea™
- Paylnad Deck
. Saping:Gorida . - ﬁ.G Hz forward feeder link " Comndrcane
Ko San Martin, Mexico . Las Palmas, Puerto Rico i « 7 GHz return feeder link - Eband Teamemit
.y. ' . Kaduna, Nigeria® = =>2000 W Peak power S%ﬁﬁf’r&aﬂ Bus
Owned Gateway Los Velazquez, + 650 W minimum Electrical
Panama City, Panama Venezuela ;Rf;m;‘l'w
Satellite Depth = 28.4 inch, 72.0 cm Digital Controls
Independent Gateway Singapore (Earth fo Anti-Earth Panel)
. Independent Gateway in Manaus, Brazil ‘ Petrolina, Brazil p—— 4Pancls ——]
Place But Inactive T
£6
T&C Sites i Mount Isa, Australia =]
: : b Pl Rio de Janeiro, Brazil 2
Office Locations ° S
Presidente Prudente, Brazil B v, ol -
* Globalstar retains 30% equity interest N6, DomNana Meekatharra, Australia 69.8 inch .
** Globalstar retains 49% equity interest (Simplex only) ' = Austrd'no i °"“'| |“— b, —
*** Globalstar retains 74% equity interest B Negre, Argentina 4 o 1848 inch
.4 ind
r 1116.1¢em
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» WTLEOLZH A%, FosE, ZAMAAAASALE, B LR EAMEOH ) L 2iE12 & 4
»  Inmarsat,: 8] #2 5 69 ¥ 5 2 % 17 i & 41CO(Intermediate Circular Orbit)
» £ BETRWA2 8] # & 490dyssey & 4
»  1CO#=Odyssey A~ F 4k 7 Odyssey % — F it @ 2 oh, A 8Y 2 8 Fo il i 1% 36 VA Kk 548 A8 100
> AmEATEMREBEME, L4 K1, LEA—AFKIE X4 I ITE B HMEOH 5 T 2812 £ %
Coverage | Global Americas, Full global & Americas USA and USA
Europe, polar Canada
Australia, parts
of Asia, the
Middle East and
Northern Africa
(non continuous
availability)
System 11 GEO 40 LEO 66 LEO 2GEO 1 GEO 1 GEO
satellites satellites satellites, plus | satellites satellite satellite,
S\’in-ofbit 1 MEO
Spancs satellite
I-5 Next-gen Iridium next 2 next-
constellation constellation of generation generation
(3 satellites) 24 satellites will | gatellites to be | GEO
under be on orbit by launched satellites
construction. end of 2011 between 2013 | planned
) and 2017
‘Spectrum Leband L-band,S-band | L-band L-band S-band S-band
- | AR i
i _— =
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