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VI. INMARSAT-M System
VI. INMARSAT-P(INMARSAT Project 21)
System
V. INMARSAT Systemd F8 7|&
X. 2 &

I.M &8

INMARSAT (International Maritime Satellite Organ-
ization)2 19763 1 o Aol Hxg Lol
19799 Y Yor 198213 INMARSAT-A &
& ZAH oz HAAAH SERVICE AlZtgtold) #Axle £
gvets #4eg a7 6470 =7t HKoR 7t
3l=o] 9lern SERVICE HHE s AF2 HA
3 RS WA st {4 ol &
25 AFSE I A

INMARSATS #-8-9l& ANALOG 213! INMA-
RSAT-A3 & servicedtH S LF A3} service A
832 power?} bandwidthE A& 0.2 o] §3}17]9 &)
digital %2} 91 INMARSAT-B, INMARSAT-M, INMA-
RSAT-C, global pager, aeronautical3-& Az} =5t
Q1o data 82 INMARSAT-C 33} aeronautical
o 1991 RE] A4 Aol serviceE A Fakil YTt

18], o system®] =S 98] 1991 3¢ of
X kol A2AITh A A o] HALE Al zhgholz B E Y, Q)
T%e 23 F4719 H2ARAGEAIE HE &%
o0y 19945 e A3 A4S AL UAE Ao
2 30k

T3l 19987 service EUS Ao R AHAxEA
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iI. Inmarsat System

2.1 Inmarsat service T

2! 1L INMARSAT SERVICE #H7H5

2.2 Sateliite Global Coverage 7l &

Coverage area of the INMARSAT system at elevation angle of 5°
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2.3 Inmarsat Satellite $&

REGION SPACECRAFT LOCATION LAUNCH DATE STATUS
) MARECS-B2 5555 W 1984. 11. 9 8=
AORCWD ARISAT-FI 1065 w 1976.2. 19 =
. INMARSAT-2 F2 155% W 1991.5.8 = 8%
AOR(E) INTELSAT-V MCS-B | 185% W 1983.5. 19 o H)
INMARSAT-2 Fl 64.55 W 1990. 10. 31 + & F
IOR INTELSAT-V MCS-A | 66% E 1982. 9. 28 o H]
MARISAT-F2 725% E 1976. 10. 14 o H
INTELSAT-V MCS-D | 180% E 1985. 3. 4 x & F

3¢
POR MARISAT-F3 1765% E 1976. 6. 9 o oW

H¥INMARSAT-2 GENERATION ©] INMARSAT-C SERVICEE A g3l 1S
¥INMARSAT-2 GENERATION #37], #l47]7} 19923 9k Als] o A 9).
¥INMARSAT-3 GENERATION 4717} 1994-199501 213 A whAlg o A 9.
(M5 GEARSF Al ok A 5)
¥INMARSAT-PROJECT 2L{INMARSAT-P)oll M= AR AEA] 47] £ F 32 71 &
LAUNCH & sl & g].

2.4 Inmarsat®! Service §i&

of
pe

1982% INMARSAT-A 3
SERYICE —_ -
v 4

INMARSAT-C &

INMARSAT-M/B oF

GLOBAL PAGER

INMARSAT-P &
(GLOBAL MOBILE PHONE)

| l ! I ! l

1990 1992 1994 1996 1998 20004

FINMARSAT- A : ANALOG @] VOICE, TAX, DATA, TELEX #4175
¥INMARSAT-B : DIGITAL®] VOICE, FAX, 2LEDATA, TELEX ¥4 75
FINMARSAT-M : DIGITALS] VOICE %27}

¥INMARSAT €1 DIGITAL2] A4 DATA, TELEN 521705 (A3 7391
KINMARSAT-P : GLOBAL DIGITAL MOBILE PHONE
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M. inmarsat-A Ship Earth Station % channel -r‘9]' i dg gatil de A4 ib}
AE ALY serviced A FW L MHolEhi=Fa e &
3 2 ToR 4z} digital Hw el H\MARSAT-B%gi %4_
INMARSAT-A &8-& analog WA o2 274 A g g o dygdtt
wArel 47) 91 zH e o, A=, A Gl A o, 71E 15 AE 3878 servicew B

%o} ) NCS(Network Coordination Station ), ZF =
7holl A E 0]y 23719 CES(Coast Earth Station)
9} SES(Ship Earth Station)& & system 2 23t} #

3}, FAX, Telex, Data 5% th& dubel] FAl3t7] 8

H7) xd: 3} oﬂz—]o]\:}

3.2 INMARSAT-A System M=

INMARSAT-A

* 15,000 terminals

* 13 manufacturess

* 149 countries

phone

=4

Fax

2! 3. INMARSAT-A SYSTEM A7/ x
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3.3 INMARSAT-A ship earth station block diagram
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3.4 INMARSAT-A ship earth station specification

¥ Service 1 213}, Telex, FAX, Data
(ANALOG "2])
¥ANTENNA
-.Gain : 21.1 dBi

-.Polarization

: Right-hand circular
-.Type . 0.89m diameter parabolic reflector

% Frequency range

- Transmit 1 1636.5~1645 MHZ
-.Receive 1 1535~1543.5 MHZ
% Tuning : 339 Channels with 25KHZ spacing

¥G /T (5 ELEVATION) : -4dB/K

¥EIRP :36dBW within a tolerance of +1dB and
-2dB

¥ Access and control  { TDMA for transmission

TDM for reception

%*Modulation
-.Telephone : FM
-.Telex / signal : BPSK
% Data rate
- Telex : 4.8kbps for transmission
1.2kbps for reception
% Coding : (63,39) BCH CODE
*Voice D Analog

% Frame length © 0.29s(348bits) for transmission
1.74s(181bits ) for reception

1 RS232C

¥ Environmental conditions

1 -35°C to 55°C

X Interface

-.ADE temperature

-.BDE temperature : 0°C to 45°C
-.Relative humidity : Up to 95% at 40°C
-.Icing : Up to 25mm

IV. INMARSAT-B Ship Earth Station

41 2

INMRSAT-B&-& A1AtHAA
quency bandwidth%-2] A %5eo] o<
A Aol AM2Ath 2] 47] A3 ko 7h o ol
& e H /At / AEd NCS, 7l 4
g aiokx) =, AHbA S FF osystem SR A S}
i Aok

ANALOGH2] ¢l

B} p()werg}' fre-
S pgE A7
Al
=

]

INMARSAT-A @B} digital
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4.2 INMARSAT-B System SIHE

INMARSAT-B

phone

* Low user charge
* Available 1992/93

Fax

Data

].a._—.,' 4. INMARSAT-B SYSTEM HNE
4.3 INMARSAT-B System 8T

NCS
@ Iy o|l<lwl &121E
= g g18|gl glala
Return SCPC Channel 2122 =lzls
/ MESRR
/ MESCA
/ MESRQ
Il SCPG "Voice* mode (MESV and SUB)
LES { SCPC *Data” mods {optional)(MESD and SUB) MES
\ SCPC *In-band Signalling” mode (MES-SIG and SUB)

SCPC *Voice™ mode (LESV and SUB)

SCPC "Data” mode (optional){LESD and SUB)

SCPC *in-band Signaling® mode (LES-SIG and SUB}) \

Forward SCPC Channel
12! 5. INMARSAT-B SYSEM 745
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4.4 INMARSAT-B ship earth station block diagram
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INMARSATOI M= INMARSAT A &8 dzpF o
2 INMARSAT-BE o2 th] § Al&olm, INMA-
Ryvi-Add W) trequency bandwidth sH4ul channel

T W oW user

bandwidthi3 % 4 5}¢] channel=$
78 5 R A skar ok
INMARSAT-BH & INMARSATS #4082 A4
o] g2k AApvatyh A 2P At HEsted sy
7b oS- ghaka) A A shE Al 9l on] 1992w o) @l Ak A

YFE LQISkal 19933 0] 7] H9) service Al 4H-&

M3y sk 9luk

4.5 INMARSAT-B ship earth station specification
*SERVICE : A3k Telex, FAX, distress
(DIGITAL %4])

X Antenna
-.Gain 0 20.0 dBi
- Polarization . Right-hand circular
- Tvpe 1 0.89m diameter parabolic reflec-
tor
*Frequency range
- Transmit : 1626.5~1646.5 MHZ
-.Receive 1 1530~1545 MHZ
X Tuning
~Transmit 1 2,000 Channels with a 10 KHZ
spacing
-.Receive 2 1,500 Channels with a 10 KHZ
spacing ’
¥G /T (5" ELEVATION) @ -4dB/ K ©)4
X EIRP 1 25~33dBW within a tolerance

of +1dB And -2dB
¥ Access and protocol
-.Voice,Fax, 9.6kbps Data I SCPC / FDMA
-.Telex / Signal / Low Speed Data @ TDMA for
transmission
TDM tor
reception
¥ Modulation
Noice, FAX, 18 data I Offset QPSK. 24kbps
~Telex / Signal / Low specd Dara & BPSK. 6kbps
X Coding
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- Voice,FAX,iL4:data © Rate 3/4 Convolutional
code, k=7, Viterbi decode
-.Telex / Signal / Low  speed  Dara : Rate 1/2
Convolutional
code, k=7,

Viterbi decode
¥Voice coding and rate : APC(Adaptive predictive
coding), 16kbps
1 80ms
I RS232C, NMEAO183

% Frame length
¥ Interface
¥ LEnvironmental conditions
-.ADE temperature : -35°C to 55°C
- .BDE temperature : 0°C to 45°C
- Relative humidity :Up to 95% at 40°C
-.lcing 1 Up to 25mm

V. INMARSAT-C Mobile Earth Station

S R
INMARSAT-C &8 A" AL Aol 224 th 2]

171 9143 2 W, AH 9 A= el NCS, A7t
A 2k Fbel eH0717F A A A A5 7 Omni-
waE

w

directional Antenna, Note-book PC, Printer,
Bt system Q.2 EA S ol H A FE o] B3] HAMA
ofl digital 2] 2] telex, *] %-data(600bps) &-& F2138}
7198 A, RE B 7)x, A7) Fo
A ZEASHA AEEsle] 1991 BAALEES 3le
o S-2]uhetol . ALE b,

1 al, sl Ee] ot g QA IMO(Inmternat-
ional Maritime Organization )l 4] GMDSS(Global Ma-
ritime Distress and Safety System) AE Qo g o] &
v AbgS Haslar 9ok

g A Groupel Mutolit 2ol Fleernet

b EGC(Enhanced

Service, Safenet Service:: & & ¢li=
AR U

AR
o]
A

= j
19287

Group Call) Service 7] n EEkal
ab7] w43l o

O g2 o A 7S Global text 8 data %218
shv19lel vlS v A sl Rl u]o] sty 1

glowf atakshie Zh st

R

5.2 INMARSAT-C System T T

INMARSAT-C

b

Database

@

Fax

* 2,300 terminals
* 11 manufacturers
* 66 countries

ﬁ-

B-mail

¥

Telex

12! 6. INMARSAT-C SYSTEM 7%
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5.3 INMARSAT-C System T*AI &

NCS/ NCS SICNALING LINK
NETWORK COORDINATION <
STATION(CHEHH)
N
NCS COMMON CHANNEL
INTERSTATION
SIGNALING
LINK T, MES SIGNALING LINK
MES SIGNALING CHANNEL N N
X| &t TELEX < < [?E_‘
NETWORK = o o MES MESSAGE CHANNEL o &
PN S e
X4 DTAT | (2711) CES TDM CHANNEL (DCE)
NETWORK > EGC

HMES I MOBILE EARTH STATION

HKCES T COAST EARTH STATIUN

HNCS INETWORK COORDINATION STATION
HKTDM D TIME DIVISION MULTIPLEX

¥ EGC T ENHANCED GROUP CALL

I TOINMARSAT-C SYSTEM -4 1

5.4 INMARSAT-C Mobile Earth Station Block Diagram

DCE DTE

Scrambler, |-
Convolutional| - R DTE
Encoder

And Meossage T
Interleaver ; And . |USER
Access : Data VO 3 o)
Control User
And / Intertace
Messaga Message
Handling Storage
Processor / And :
] Preparation |,
Functions /
=] Deintedeaver, |: \
1200 Bps| : Decoder | J
Bpsk And . JOTHER
Demed Descramblar : o
~JPORTS
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5.5 INMARSAT-C mobile earth station specifi-
cation

¥ Service : ’I"élcx, Datay Enhancd Group Call
X Antenna

-.Gain : 0 dBi

-.Polarization : Right-hand circular

-.Type : Omgidirectional

*Frequency range

- Transmit : 1626.5~1646.5 MHZ
-.Receive : 1530~1545 MHZ
% Tuning
- Transmit 14,000 Channels with 5 KHZ
-spacing
-.Receive 13,000 Channels with 5 KHZ
spacing
*EIRP 1 12dBW (at 5° elevation)
*G/T 1 -23dB / K (at 5° elevation)
¥Modulation  : 600 symbols / sec, BPSK(Ist gen-

etation satellite)
: 1200symbols / sec, BPSK (2nd gen-
eration satellite)
*Data coding : Rate 1 /2, K=7 interleaved
: Convolutional code,
Viterbi decode
% Data rate : 300bps(1st generation satellite)
: 600bps(2nd generation satellite)
% Access and control : Tx : Signal ! Slotted Aloha
Message : Scrambled, Encoded,
Intetleaved TDMA
RX : TDM
¥Prime power supply : Voltage : 12-24Vdc +35%
-20%, 110/220Vact
10%
% Environmental Conditions
-.EME temperature : -35°C to 55°C
-IME temperature : 0°C to 45°C

-.Relative Temperature :Up to 95% at 40°C

or

-Ice : Up to 25mm
+ Interface 1 RS232C, NMEA 0183
+ Vibration  :2-10HZ, 2.54mm Peak,

1.0g Peak
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VI. INMARSAT-M Mobite Earth Station

617 2

INMARSAT-M %2 INMARSAT-BE 3 wi¢ &
AV Syemo® T4 HROZH 4L INMA-
7h ok Apolsto} oro.z 7k chopel MW e/
th A 9F / Q1% 9kl INMARSAT-M& 2] NCS(Network
Coordination Station), Zt 27}l A X} & okA]| 2
Earth Station), ©]%X]FE3(Mobile FEarth
Station) & 3H}9] System @ 2 FA 8T Q)

INMARSAT-B& o] H)&|4] ®r} 7FHE Brief-Case
& digial WA o2 A Po2M [}, G3-FAX, 1

2 Data 5-& AMA o] M1} Service W&

(Coast

o]
AL

o

INMARSATO] A= INMARSAT-BE Bt} B} A
Hatar A A wrEe] AA A wol B AldEH 1
a3t ok

INMARSAT-M3 | A4+ planar-array
unfiltered BPSK / OFFSET QPSk 42 MODEM,
IMBE(Improved Multiband Excitation) ®2] 2] voice
codec®. 2 A7 5099 frequency bandwidth 272
channel bandwidth& 2 43} channel +& 2°o] 59
H B2 userd 58 & 5 AA dAsln

INMARSAT-M3 & INMARSAT-B&E 3} o] IN-
MARSATS T4 AA9 $53 A77|ds A
A e FEste] 1 <A77 ol gdsiA dAoE
2 dem 1992 dRAAFE =9lsha 1993
FE BAHA service A ZHE X233 o =

AbstE 7hestcha A zhd

antenna,

(<))
AT
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6.2 INMARSAT-M System NI T

INMARSAT-M

Database

* Lightweight
* Low-cost

* Economical user charge /;/
* Available 1992/93 D

21 8. INMARSAT-M SYSTEM AN

6.3 INMARSAT-M System 78T

NCS
— - c
0 I al o gl &
4 8 48|88 &
a4 2|2 = =
Return SCPC Channel
/ MESRQ
/ SCPC *Voice® mode (MESV and SUB)
LES 1‘1 } SCPC *Data* mode (optional)(MESD and SUB) MES
'\ §  SCPCinband Sgnaling” mode (MES-SK3 and SUB)
A\
SCPC “Voice® mode (LESV and SUB) )
7Y
SCPC “Data” mode (optional)(LESD and SUB) i "l
Vo
SCPC “In-band Signaling” modse (LES-SIG and SUB) ‘\ l'
A\

Forward SCPC Channat
20 9 INMARSAT-M SYSTEM 4 %
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6.4 INMARSAT-M Mobile Earth Station Block Dia-
gram
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6.5 INMAESAT-M mobile earth station specifi-
cation

*Service : A3}, FAX, Data, Distress, Area
Group Call{ Digital %)
% Antenna
-.Gain : 12 dBi
-.Polarization : Right-hand circular

-.Type{Land Mobile) : Horizontal One-dimensional
Array
-.Type(Maritime) : Axis-Symmetric
-.Type(Portable) : Two Dimesional Array
% Frequency range
- Transmit{ Land Mobile) : 1631.5~1660.5 MHZ
- Transmit( Maritume) : 1631.5~1646.5 MHZ
-.Receive(Land Mobile) : 1530~1559 MHZ
-.Receive(Maritime ) : 1530~1545 MHZ
X Tuning
-.Transmit / Receive( Land Mobile) : 5,800 Channels
with a 5 KHZ
spacing
- Transmit / Receive(Maritime) : 3,000 Channels
with a D KHZ
spacing

*G /T (5° Elevation)

-.Land Mobile : -12dB /K
- Maritime 1 -10dB / K
*EIRP

1 19~25dBW
1 21~27dBW

% Access and protocol

-.Land Mobile

-.Maritime

-.Voice, Data, Signal : SCPC /FDMA
-.MES RP mode . TDMA
-.MES RQ mode : Slotted aloha
% Modulation
-Voice, Data @ Offset QPSK, 8kbps
-.MES RP / RQ mode : BPSK, 3kbps
*Coding
-.Voice, I Rate 3/4 Convolutional code,
k=7, Viterbi decode
-.MES RP/RQ mode : Rate 1/2 Convolutional

code, k=7, Viterbi decode

Data

¥Voice coding and rate | IMBE(Improved Multi-
base Excitiation), 6.4kbps
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*%Frame length © 240ms

*Interface 1 RS232C, NMEAOL83
X Environmental conditions

1 -35°C to B5°C
10°C 1 45°C
-.Relative humidity 2 Up to 95% at 40°C

-.ADE temperature

-.BDE temperature
-.Icing 1 Up to 25mm
VI. INMARSAT-P (INMARSAT PROJECT 21)

T 2

INMRSAT® A1z 7] System & A4 HHA|A A
ol AL AL} F& FAARS ek
WM A9 A4 F, 2F 32719 9148 %
Apste] AR Eabe) e gl olEEA &£ i
HS el 3kt business man®] FHEHAl hand-held
global mobile satellite terminal& st A4 & 7}
Aol A% & 4 & INMARSAT-P system$ &
lale] 19981 YLE] serviceE Al A € Al glo]u)

PROJECT 21

o] system<- motomlao} iridium®]t} loral9] global
star®F 7 TR o g 214 7)o w2 oF 150%F~250%t 2]
Fa7 A8 Hew o4ty 24 celluar system i}
FE 58NS A 8 ARE AA g o Yolth

INMARSATO A1 &= ©] system % AEAI717] A8l
Hop, shAlL AeiAleh he 7we Wz BAg A
B P E R P

% ek gasha ek,

Hew Ay &

7.2 INMARSAT-P SHt7| Interface Ml E|

> < INMARSAT-P HANDSET

~F l -
P .
bl = M quality
Nav
Receiver 2,400bps _
—p
- &
. —
Voica —
Memory + File
& — Transfer
Juvun

128 10. INMARSAT-P (HE7] INTERFACE A 82
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7.3 Z27| INMARSAT-P Satellite H = X[ A&

PROJECT 21 INMARSAT4

GEOSTATIONARY + OTHER ORBITS

2 11, %7 SATELLITE A =9} 2 Al 8w

7.4 Of2f INMARSAT-P Satellite Hl= 9| X| A&

THE INMARSAT EVOLUTION

Possible Furture Systems

High Elliptical Orbit &
Geostationary Orbit

12012, vl a SATELLITE A= 2 A g%
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7.5 INMARSAT-P Network®} & H| &

[ PROJECT21] INTEROPERABILTY

d&'@ﬁ@ = 9.'

: Iamarssat
S
]
- f’:}
! >/|< ORIl
Submarine Cadlens
l Optical Fibres

18] 13.1 INMARSAT-P NETWORKY & A5

DUPLICATION OF RESOURCES

240

18! 13.2 INMARSAT-P NETWORKYW 7&A#H %

(212)



A A9 B

VIl. INMARSAT System2| F& 7|&

8.1 Antenna®} RF subsystem

o] F APl AXE Antennat AFo|H, F-A I}
7h §) okl oL 7+ EF Aok k. B3] o] FF
o B BAE AN E VIAY £ W
L2 NEE AF FHY 5 dojot &t

INMARSAT Aeronautical ©1% 2| 7= System o} 4 &=

A712 02 Antenna BeamE control & F v 9-
element Microstrip Phased Array& AM&stgom,

Antenna®} LNAAFO] 2] Feed &4 T3 H4A3 314
t}. M 7|82+ Phase Shifter, Power Combiner / Div-
ider 322 FTASHALH, Antenna®] ©]15 ok 12
dBi A= 2 39t}

INMARSAT Standard-C¥ o] % x| 23
A¥olm °ol% (<¢F 0 dB)E
Quadrifilar Helix Omnidirectional Antenna”} A1 ¥} & o]
AT °FQ dBi A E ¢ o] 58 712 Antenna ©} 7] o &
o solut o F Aol QW ALY S
o] WagleA Arter R oluh. INMARSAT ©] % %
ol A HPASM LNA A7 % H 4 g sokyict,

Antenna<>

8 we 7Ha

o] Al o] = Z) /]

8.2 Voice Codec(Encoder/ Decoder)
ZAo|l M Low Bit
4l

Voice Codec2 Voice Digital
Rate(2.4 kbps~16 kbps)oll A SA 9] SA4AS
&t 4 3= Voice Codec #F 21 o] Mgy,

Fetgh o] FF A AN B-5ksl Bit Rawe7}t %

AL ZI1vF3 Hardware 21719} 9Fd o) S A A& Al

& 42 9lv APC-MLQ(Adaptive Predictive Coding-
Maximum Likelihood Quantization) 210} INMA-

0% 7]

H} 2] 0.
I

RSAT Standard-B & 3} Aeronautical 8 2
4 Systemoll M ARG ETh BE APC-MLQ
Voice Codec2] Coding Bir& ol Systemd Ale] ¥ 2o
weh 44 W7 9 4 ek
INMARSAT-M&

tation) Speech Coder W 3] A=A o
& 48kbpsE  Compression ¥} il
Correction® Bit Interleaving S 319 6.4kbps2] Bit rate

274 =

2 ol

Forward FError

8.3 DTAT FEC(Forward Error Correction) CODEC
DATA FEC Coding 914 o5 A% 2] PowerE

IMBE (Improved MultiBand Exci-
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_61-
YHAH Y FAE 7] AN EL Coding
o5& 747 Aol aFHelAn o] AL AshAE

Convolutional Code®} Software® B3 & 4 Q=
Viterbi ¥ 3.3} ullo] £ 2 AlL¥ o)}, Convolut-
ional Code?] Coding&-& Bandwidth®} &&o] t] Fg
g 1/2 coding® Kt} tlEE &(Rate 3/4, Rate
7/8)& AHEE A Foh

R WAL 0] F 5ol U o Ui Multipath Fading &
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