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ABSTRACT : The affection of weather variation to IDR system is the trial to maesure IDR signal
to findout the effected when the weather condition changed. IDR is stand for Intermediate Data
Rate. It is one of the transmission system that use to transmit and receive the international
telephone signal. IDR system is replaced the FDM/FM system for transmission signal via the
satellite. IDR system started operated in 1992, it is the digital carrier system. For the beginning
operated of IDR system at pacific ocean region, there have some problem that the satellite
movement inclined orbit about O - 2.2 degrees. Cause to 'the antenna could not follow in
tracking to satellite and loss track and the communication between Thailand and USA is low
elevation angle and Thailand is the last country can be operated with Intelsat satellite at 174
degrees east. Both Thailand and USA have low elevation angle about 7 - 8 degree. For normal
operation the antenna has low angle it will have. the problem when heavy rain or heavy cloud
infront of the antenna the transmission signal will attenuated. The trial to measure the IDR
signal to findout the absolute result that the communication between the low elevation earth
station and intelsat change the new satellite at 174 degrees east is INTELSAT VII (F-1) and
normal movement (station kept), how it effected to IDR system, when the weather condition

changed the information will be useful for further development of IDR system.
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uazld coherent QPSK modulation 1441ufy Information Rate Saust 64 kbit/s AU 44.736 Mbits
uazd Forward Error Correction (FEC) rate 3/4 fauanslumnaedl 8la), 8(b) uaz 8(c) AuFU FEC
rate 1/2 B4ilAn Information Rate WI4aUA® 64 Kbitls, 192 kbit/s, 384 kbit/s, 512 kbit/s, 1.024
Mbit/s, 2.048 Mbit/s, 6.312 Mbit/s, 8.448 Mbit/s, 32.064 Mbit/s UaY 44.736 Mbit/s 7¥UU IDR i
yedumaugatdinndenumussuy FOMEM fousll wr.2635 uduan iasainsangn
Aelunsldauuazniningdnm Mdesdygrniuuanaifianiaandissuy FOMIFM Angn
dasdynynidegnnin uasdsendaAnldanglunsaayu sruu DR Mdlurouziifoduuy
Single - Destination HRnsasswinamiituaniiiviitiy dWFULLL Multi - Destination €lsi
anunsotimn el agflusswinamimenes IDR uadies Alundus 1544 Mbis aufs
44.735 Mbit/s a¢il Overhead 96 kbit/s 1 H111991TY Information Rate Ant %4 Overhead 96 kbit/s
# MAAeldauiy ESC (Oderwire) (ESC : Engineering Service Circuit) WaE Alarm

uAfEFufraq IDR arlfuuuminfuumafien (Occupied bandwidth) UseNand 0.6
¥inueq Transmission Rate WAt nasauuusaausazuafides (Allocated bandwidth) flaariu
uafFefaAterunauniu ALlduuusinflsennns 0.7 11984 Transmission Rate

DR wafFufldgnesnuuulildeuidulumndeivAuees  CCIR.  Rec.522-2,
Rec.614 UWAY Rec. 579-1 lmEravuA Bit - Error - Rate 1 107 luanwanAUnG uay Bit -
Error - Rate szanns 10° aanmennianasulas iy flusn Sissmun

qunsnl IF 984 IDR siaviianueavejugs aansaasuraniiflanld synthesizer
FULASEIFL - (A3addd LavEl spacing 189AMNA 225 kHz dsLAFBa s 64 kbits T 10
Mbit's uazasdl spacing 984PRNE 125 kHz AMFLUAFRLFE Information Rate ganin 10

Mbit/s 3111



21 sneazdaauardaiimustraduinauaniigaiuszuy IDR
2.1.1 EQUIVALENT ISOTROPIC RADIATED POWER (E.I.R.P.)
DR uAfBafldfutnumad 6/4, 14/11 GHz UAY 14/12 GHz DUAUAR
Erviumen £1R.P. 14un1snefl 1(a), 1(b), 2(a), 20b), 3(a) B4 30, 4la) T 4(d) uaz 5a) A 6(d)
2.1.2 |&0esnanwees E.LR.P. (Stability)
2.1.2.1 anwanIAUng
# E1RP. ananiideimannidion Weanmamadnd Sauia
fet 7 avanraipaeulFlifu + 05 dB dmFuauEILEINIA STANDARDA, B, C Uax F-3
uaT 1 1.5 dB dmfuaruantiain1A STANDARD E-3 uaL F-2.
2.1.2.2 anmeanAliung
(1) tuaud 6 GHz anmeniAamelutasdinliitng sesld
Power Flux Density LUAMTIENARG 2 dB sndnAng Faasinldaniisulésunanseny
AINNTT degrade TITANATYCYIN
2) tiuennd 14 GHz AnnuTiNArg Uit Power Flux
Density AARINANNGA M dB sndnArluanmennAdng wnndy K wefidu gaataan lumiladl
A1 M uaz K fuanslusensdi 6 ijaﬁ’tymqmﬁﬁumaan”h_lqnammumnnfh 1 dB qunral
ALIANTNGagenan azfaainm Power Flux Density LA1RaNnelu -1 dB, £ 1 dB 189
Un#l
2.1.3 EMISSION CONSTRAINS
2.1.3.1 SPURIOUS EMISSION (eini3u Intermodulation products)
f1 EIRP. RagmuuanuunisfreaunfFufudazantil Tuda
Q7N Spurious Tones luluUAaIdTy Y ITLNIY (Noise) visadtyonuiilifeanisiu | ALFiad
Taduiiv 4 dBW Tunn 9 4 kHzwuus Fausieinuna1aid 5925 - 6425 MHz UAZHATEN Spurious 7
anadluyn 7 4 kHzuuus deagluuuuses DR wAfGuffeasinnd 40 dB dmdudoygnn
uasGuft Suangianl Transmission Rate AING1 2.048 Mbitls UaL 50 dB FANANTEAL
ﬁmmqmum%ﬁm‘ﬁ‘lﬂ‘lé’uamqmw 713 Transmission Rate g49n11 2.048 Mbit/s
2.1.3.2 RF OUT-OF-BAND EMISSION (Carrier Spectral Sidelobes)
[ADARANNTILNAY (Interference) seminauafFafdinaAen AAa
wUWLUTe ELR.P. %mq’mﬂuanLLuum’Jmﬁmmum‘G‘ﬂfﬁﬁmum (Allocated bandwidth) 28951
auAfans atheidas 26 dB snduAsEETANISTRlULLUS 4 kHz N1eenfR Spectral

. i o 4’ | ' . -~ : '
sidelobes  Maziintuly  asnngqunsnfaonflanadienld  Linear  fudumanumuniy
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EInqaguEnaANT HeeRndntengage

v
&~

249E.L.R.P. AINDSNUA 0.35R D4 0.5

.

atiavlarfige 16 8 TaeTaluuiue 4 kHz
2.1.4 FREQUENCY TOLERANCES AND SPECTRUM INVERSION
2.1.4.1 CARRIER RF TOLERANCE
AMNARIALARAY T1a9ANETIdaanTy Anamiianafian i
+ 0.025R Hz AU + 3.5 kHz
2.1.4.2 SATELLITE TRANSPONDER FREQUENCY TOLERANCE
mmﬂmmm%‘lﬂmﬂammﬁﬂﬁuﬁmmqm 6 GHz SANMATAY
iy 4 GHz @INAUMNMATIUAL MIrssLAReuTeIRaNd Tl +25 kHz
2.1.56 AMPLITUDE AND GROUP DELAY EQUALIZATION
2151 gonnARUAY
Amplitude A% Group delay response AZUEINTL NIAIUAITAAIN
nangiamesliautiy Feed 1099 uANBEINTA UAZAIFLIRAIN Feed 189 MUANERNNNATLAY
fednniudn sasfuansiames A Amplitude response WAL Group delay response ATUENANTIL
Fofudeuazdnniu fuandliugud 2 uazgld 3
2152 dasdtyryrnuuaaiias
%um‘jﬁury’hLmﬂq'ﬂmumfﬁﬂﬂuuﬁiazmmaﬂﬂuLrvm?' (Transponder)
A1 Group delay response 189ANENAWINEN uazAinaanaTaRWanIIas (multiplexer)
fanuanfluasdacasinadag Equalizers Tuamilanafiasdiuds Bumananasifughiovus
AN Parabolic WAL Linear group delay [ianns Equalization Fauanslumsnad 7 %mmﬁmﬁﬁu
AuazsiaadsoUFuA Equalization 184%n - uafiFef fdetliuunafien luusiagna
aUauiaed (Transponder) NMTUFUAN Equalizer R¥nsenafiv IDR WA LU ag NN
2.5 MHz Sl
2.1.6 PHASE NOISE
2161 aninieRuA Euda)
ANA Noise 784 Single Side Band T8UATIFEFAUAY ALsiavag
melufasipeesdunauas 2 dama
a4 M7 1 A1 Single Side Band 28904 noise axlsznaudag Continuous
component LAY Spurious component AN Spectral density 199
Continuous component qzm”mvhitﬁuﬁh'lugﬂﬁ 4 WQaTAN Spurious

component AR N WA Nszuaadullifiu - 30 dB (Relative) UTEAL .

034846
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al

v
10uAf3efAUAe uaLAN Spurious component YauuaazFiasluitfiv
- 36 dB (Relative) MUTEALTBIUATFUSA LA
o al ' . . . A . .
24291NAN 2 A" Single Side Band YBIWA noise Y14 2 A1RN Continuous WAL
Spurious components NINFUNANNIULUAIAS 10 Hz AUl 0.3R Hz
WA N9AAUTNA19T89RANNT TN 2.0 B4A1 (rms) UAZING noise
UUANAAAN Sideband Viagaslsinqsiiu 2.8 9A1 (rms)
X .
2.1.62 Aao"HNANUAY (A1uFy)
14 . v . -l -g - [ ¢
ANHNABINITING noise NNATUFUTIADNNANUAY LT
[y . ° Iy . P P . : o ]
WHNBEWNANTANDATE Carrier recovery IBNANDARLALADT UALAINA noise ANQA (TULAED

Muluta 2.1.6.1

2.2 TRANSMISSION PERFORMANCE
A11FUTEUL IDR BumauanlEiauumAn Information Rate Aauandlumisei 8la),

8(b) UAL 8lc) uarw1Rinefues IDR uafFuflunalfis Awuaslumsei 9

2.3 CHANNEL UNIT CHARACTERISTICS

Channel unit Usznaydatidausing - feiiAe

(1) Modulator / Demodulator (MODEM)

(2) FEC Encoder / Decoder (CODEC)

(3) Scrambler / Descrambler

(4) Overhead Framing Unit (§1%5U information Rate fiunnndn 1.544 Mbit/s)

4 Channel unit /24 Coherent QPSK modulator &3¢ Forward Error Correction rate
3/4 uay FEC azlduuy Convolution encoding #1¢l Viterbi decoding 141iLl data rate Faust 64
Kbit/s AUTN 44.736 Mbit/s &mFU information Rate ri:l:QLLﬁi 1.644 Mbit/s %‘lﬂﬂ acHasil Overhead

Weldaruniuaeas Engineering Service Circuit (ESC) UQaY Maintenance Alarms

2.3.1 MODULATOR
Fudtyoytu data WLLTUIY 2 GARTN FEC encoder Taairianumitlu P Channel

WAL Q Channel (‘a‘ﬂﬁ 20)
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2.3.1.1 Output Characteristics
AudNusTEwIndnTide fuaresuniGaflunengiained

1 4 o b 4 ' l:l’
FudIaan AILANIUANTIENENY

TRANSMITTED BIT RESULTANT PHASE
P Channel Q Channel
1 1 0°
0 1 + 90°
0 0 + 180°
1 0 + 270°

m'mﬂmmLﬂ‘é‘lﬂuﬂmtwﬂmnuﬂﬂamem'mman Wiy + 2°
Uay amplitude ARIALARAU (AL + 0.2 dB
2.3.1.2 Modulator Spectrum Output
IF spectrum AUA99EN ﬁ:ﬂf,j'luthum'mﬁ 0.35R ANqAAuLT
naT2eRINNE WEBLTELAY Spectrum Rifte] tiniflauneiresuengiawmed nelddeulyfe
(1) dryeyronindaluea apsk %uﬂuuamqmmaﬂuqmuﬂﬁ Mg R
bit/s Non-Return-to Zero {NRZ) ﬁuﬂu Random sequence (Ane)
Probability 184 0 78 1)
2 Wawefliguanrusasuentdge fuanlugd sa)
(3) Wawmafazll group delay m”«.mm'lugﬂ*?i 6 uasiaastinanin
+ 4 83A7 ¥9AN linear phase shift wilatiuaaE + 0.25R
vifnmnf-me]uénmwmmwﬁ;
2.3.2 DEMODULATOR
{11 Coherent QPSK Anamgualmas LAY bit timing A% recoved uazadlLlidn
FEC decoder (gﬂ‘i‘; 21)
2.32.1 AMNNIIVINIU
Y

Channel unit azfiavet]ludiarinnuaiisiaanisluviatia 2.3.56 nsgn

cal eV al - o o
TUNIUINMUATITHITINIALIN l.l.ﬁ:ﬂ')’mn‘-l::ﬁa'ml.ﬂaﬂu‘luLnu + 25 kHz
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2.3.2.2 Demodulator Filter Characteristics
H

\Warlfuilge BER Wisiaens Audnuzaasuantaqe dudu

NamefFuiurasanangiamad seuandlugi 5b) uas group delay uwanalugilfi 6

2.3.3 FORWARD ERROR CORRECTION (FEC)
4 rate 3/4 wuw convolutional encoding #ngl viterbi decoding qz'lﬁ”ﬁunn g
IDR up$3e§ winflneq data CODEC a=dl 3 1ilnne
(1) ¥Ms Generate coding bit Amsnzandadaslsadiiiunengiined
(2) senFudtyruntu Anesgiaimad udavinnas recover uazufilanas
synchronized code Wg]nw'im
3 danlteiunengaines Weld code Hdmeaaaniinaiy data bit i
AIANAIALU
IDR WASEEFAAG 10 Mbit/s ade 45 Mbits 2214 encoder uay decoder WLILITUAL
T 3 0 fauanslugild 8
2.3.3.1 CODER
rate 3/4 convolutional encoder ﬁQme'luzﬂf"; 10 §4Lﬂuttuu
“Punctured” 184 convolutional code 1A8IA34ANN rate 1/2 encoder Lﬂu?zammﬁauﬁwﬁ
AVUABANAN rate 1/2 TAIDNAULNDENATNAINU code ALNINTT memory 6 Linlu data 1in
Fnwinid 3e3f 7 Oin
encoder Usznaudaeliuutd Avinesudea encoder 348 7 - stage
shift fegister LAZNNAIUBANANNNTOIREN stage LN modulo - 2 Lﬁ"faf-z“mga_luumm rate
1/2 encoded data, code generator polynomials 184 rate 1/2 code A8 133 waL 171 WUL octal
WA7 code ALK 180 BYAN carrier phase ambignities ATYTYItW data fidunazting differential
encoded dauﬁq:qn encode I@el rate 1/2 convolutional encoder Aauanelu gﬂﬁ 20
rate 3/4 code Axa5 1At periodically deleting 2 fviivunszwing
6 fin dealu 3 consecutive block TBIFULLLITAY rate 1/2 code T deletion Aznzwyinlu
dnunissielliine
(1) luudanusn coded ﬁwv?waqqzqnmaan‘lﬂ
2) Tunfaniiaes fnAnTuann generator polynomial 133 QNaY

- d' - 1 .
aanly uazliniiatuann generator polynomial 171 AZgnay
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1
-

(3) 1uu§ﬂn~7;mu ﬂwﬁmﬂ%umn generator polynomial 133 &N
AU uaLTInTRATAN generator polynomial 171 AxgnN&8AN
W FuandlugUd 10
WAFEFAL Information Rate gan4an 10 Mbit/s FulUaz19 3 encoder TR &4
nandlugLlit 8 uaz 0 9
2.3.3.2 DECODER
N2 decoder aznszinmusnlatnsa¥iedn rate 112 coded data
Thunssanld “Erasure” Tnidinlallu data stream AU Feat/lusumis rate 172 , code
54Lﬁuqn deleted 8NANNNNANEAR N17831997 rate 1/2 code data uA2ATYN decoded Tnel
Soft - descision viterbi decoder ﬁﬁllﬂﬂﬂugﬂﬁl 21
Decoder ailnmdnwmzssieliliie
- Coding gain A*AaAARBINTLIAMNARNNNS Eb/No decoder aDiniid 3 Tn (@ széy)
quantization
- Resolution N1eIlU& MU 90 89A1 194 carrier phase ambiguily uassieall code
synchronization
- Azpiadll differential decoding TN NAIUNEBNYEN data stream (HuLLILIAYNTN
- $iaadlqadn Bit Error Rate iemsaaeLLATFT
- Decoder azsiaaineusiaadny o ?qﬁgﬂt.mu'lugﬂ?{ 9 uayld decoder WLy
ailugi s
2.3.4 ENERGY DISPERSAL (SCRAMBLING)

[ilganAn Power Flux Density qqqmuauﬁﬂmﬁmmﬂwm ELRP. fadu
scrambling avdiaaldidnluniedinugderasaniilaa 34 scrambler a8 logic diagram Witfey
ﬁquaﬂﬂu;ﬂﬁ' 15 descrambler a¢¥ impulse response uﬂmlugﬂ‘h" 16 uaziunis self
synchronizing scrambler WU single error 4 data stream ANUFU uaT@NTOAFNN 3 errors U
199784 data 20 1n ﬁoﬂmmaﬁ FEC encoder AzagnAd scrambler AmFLANNTIAUAY UATNN
a0TlFuFU FEC decoder AaxmInNéiael descramber

2.3.5 Bit Error Rate Performance Characteristic

a

Channel unit a¥FiaafiAANTRIANAREINTT (I8 loop IF back-to-back a4

L]

scrambler WAL FEC encoding Az lsiAifaen1snaiine
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BER Eb/No (dB}
10° 5.3
7
10 8.3
8
10 8.8

2.3.6 Overhead framing @3 ESC uay Alarm
‘ \Wena3 overhead axgnrimuua L4y IDR uAfGe SHaust 1.544 Mbitis T4
W iita 140 ESC (Order wire) UA% Maintenance Alarm
IDR wAfFps Faus 1544 Mbiys 31l 4 overhead 96 kbit/s §MFL ESC UaY
Alarm Fauasaluguld 19
2.3.6.1 Overhead Frame structure
sutiueed IDR e TaEN"9993 96 Kbit/s 184 overhead AL
data stream ANUAY
stluuuraansuiaenissan 12 Tnluyn < 125 ps u 96 kbivs
overhead rate WaY overhead bits ‘lo’w’qnﬁwuﬂﬁqaﬁa
(1) 4 Tind il frame UaT multiframe alignment, backward alarm,
uAT AAman ESC data § 32 kbis 1éun
(1.1) 20 kbit/s A&1UFU frame WAL multiframe alignment
(1.2) 4 kbit/s 115U backward alarm
(1.3) 8 kbit/s 47U HiAmaa ESC data
(2) 8 il A mFuaad 32 kbit/s ESC voise channels 99N 64 Kbit/s
MuazFunradlarainetes overhead Fauansugsialylii
gﬂﬁ' 11(a) &MU 1.644 UaT 2.048 Mbit/s Information Rate
717 11(b) d WU 6.312 Mbit/s Information Rate
gﬂﬁ' 11(c) 49MTU 8.448 Mbit/s Information Rate
th‘?‘i 11(d) AU 32.064, 34.368 UaT 44.736 Mbit/s Information Rate
2.3.6.2 Frame and Multiframe Alignment
madmsuuasdasiman aslddryyrunisdnlunaaendu
Usenaudanszia 8 On lddh i lulinusnaawn 4w uaz 3 ol udinfiges Aaw

uari@uaann 7 wendu 4 sauanslugiil 116), 110), 11(c) uaz 11(d)
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NPANTHUAZIAFLNTY q:wm‘lﬂtﬁm“uﬁryry'\mn'\ﬁmﬁq 4
dnundumiaideiiaanafienans terron an
! ns9RLNTHLATIARLNTN AL recovered Lﬂﬂﬂ%uﬁnﬁd’ryry'\muam
N13ARGNFRY UALATYUINIGN deleted
'lunitﬁﬁd’ryryﬁmmﬁmmﬂ‘lﬂ AYUrUNITAUNINITAR TN
NUTUA qunizvﬁd’mrmmﬁ?mﬁqmqnﬁm UAE recovery sequence YU
2.3.6.3 Maintenance Alarm concept ﬁﬁﬂﬁl IDR channel unit {$aNru
overhead fagl)
FaudnalugLil 12 Koyoyans Maintenance gnrinmusifiugineal
FAmeaITMing A uaz D (@wiLAmTida uas E U H @wiuanifiu) ggUi 1 dazney
A7197t 10 ugmsiamsvinenluanmtasnsiadiessing 1 Aifuue Feiruavidundiife
(1) lusariinnafidu
FS1 : m‘rﬁﬂ*ﬁ’ﬂwmqﬂmtﬁmqé\’mﬂ'ﬁﬁu (Up link)
FS2 : nisindiasuasglnsniniesinuenas (Down link)
(2) a1n Terrestrial 4311w Interface A (EIJV; 12)
FAT 1 deyeyrouridanamelyl (data viFa clock)
(3) AnaRaNdaNNe Interface E
FE1 : drgoyrnufisudnananamelyl
FE2 : dryeyrnuinlsnuazdaRinsnees overhead 1ave Tyl
FE3 : BER N7NNd1 1x10° 35U overhead alignment signal
NN 1w
FE4 : Fudtyoyanu Alarm wausnananifiaseiudan (lu
finfi 2 1891\ 209 IDR overhead frame)
(@) luan tuasaen1svineny
AS1 : Maintenance Alarm A% generate '%uﬁuﬁ
AS2 : WinalanTiay generate Maintenance Alarm
6) KeyeyrouFuidanluels terrestrial tink (11l Interface H)
AH1 : AIS (Alarm Indication Signal) aztlawdnlue H #9u
agludyoyns data uaseliiutiedeyryrnunisdin

daanFuidinn udalld service Alarm
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6.) dryqurrudsllianaifan @alues interface D)

AD? : Als actleudinluel Interface D 1Reuaneliude
dyryrtunnsiindes Lﬂﬂ?ﬂﬁmm'\mmnamﬁmm
Audnladle dugyaou Ats asgndadialully
&ryrynu data wAsIiaoniimsedian 14 service Alarm

AD2 : dtyeyncu Alarm azgnaslulvianitinseiudan W4
service Alarm fiontitlaneving (undoyeynns
backward alarm)
&oyoyrnu Als avgdeiin ‘1’ yansmaenidu DR
uAaf 44.736 Mbigs Seenidulumeed 2 289

CCITT. Rec. G.752

2.4 TIMING JITTER
1 channel unit fugearnrsaFudoyoyios timing td lvimunzanfudoyoo

Information Rate WAL channe! unit f-wﬁmﬁ BER muﬁﬁ'muﬂ'luiiﬂ 2.3.5

2.5 BUFFERING TIMING and SLIP CONTROL
d g d o
Wwallunistes  anuansznuteInITiARauRTaIaNanEN  lun1IRTIAdeL
“ L4 “ : [
clock avaniF sy qunsal buffering AnduassiealdlFlusiuiu Juegiulanainues
i ‘x Vo 1 ] ) ) ,
channel unit ¥789947 WarliuagiuqaRaeuan cock wilellld clock Bu  buffer a1aazaglu
. ] -l [ [ 4 [ 4 . al v -l' 1 & 1
channel unit u.rvlmmmum'-v-::'awmgﬂn?m demultiplex A& aumpa9 buffer UGN UNAN
294 timing UaENUATULLAY delay 199ANALREN LATANABINTITTENINTEY slips uarinm
] ] . . <l al' 17 [ -l ]
$7qUDIUGIAY channel unit ¥3829a7 buffer NdTALTENAT delay TBINNTEN - Fuaaamaifien T
uiusiasldnsdleeasias DR @enlaefussuy azunden Winnedm uwsl buffer fsanas
Fanlaafy 29aniBeN UAY9aT data T84IDR 1NENTT synchronous 184 terrestrial network iy
ARRan
2.5.1 Transmission Delay Variation
, ArreaiefraamsAading dumauaarinmualiflumisai 11 e
-l o - [ a Cd ni dll -l
safunlpeasnd uasnirlinefranisaiad uaselusns i 1) WeaananlraswLL

N . dl - «~ ﬂd‘ [Y)
Inclination WALAITINN 12 Llﬂﬁ\jﬂ\i‘ﬂu’]ﬂ'ﬂﬂ\u_l_ﬂlwﬁ?ﬂﬂﬂ\in’ﬁ
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2.6.2 Timing Accuracy
druryand IDR A 1,544 vide 2.048 Mbits FailussuuRamaaeaaianig
sediadidan 1 U 3 nesail As
. 11 A o :
(1) clock azFasiianuunuau 1x10° BeFuN1an Clock ludsewmadald
cesium beam oscillator
o« - ~ Y i = - « Vv
2) clock FUNIRINANTIATIIUINEN UNAIINEN wasan HRNTugN
v - ] 1 - ~ Y
ATAPNAIMNULUAUTAY clock TULAEIINLUYE (1)
ddl Y- | aa o I'd -l -t 4l
3) lunsainliiinas synchronous 289AARaaIinIafAasan ilnantinils
usl channel unit Wwasuflussuyazuifan (converted) AMNLLLAY
199 clock Melu PCM multiplex avfiaeiimanuiuauifiesne (Uszunn
-5
50x10 )
2.5.3 Buffer Capacity
~ ] . N d' o~ - [ 3
ANFIaEN918 configuration 1BINATNAAFTUNTUIAURY buffer AIUAAILU
217 13(@), 13(b) UAL 13(c) UATIUNATLEY buffer uaaalSlumisned 12 daugUin 13 Wu
Fratinanldiuaeasiilaisieanns buffer
dd Y e 4‘ 1 -l - o (-3 I'd - ] [ :’/
nsain 1 Miuyn q 20955 wsszUszinmazilifaneaininefalludiasssania
v v [ P [ ! -l |
FugauasAuiy &ryryand Timing A5UNNA1N clock TeRANULMEY
11 o i
(accuracy) 1x10 ARuAASIUgLRA 13(a)
dd Y o d' . B ot dl ' - o«
nsain 2 MiU2RsTa timing 1898nUanenianileradtieaanes Funiain
recovered clock ANANAARIAAAT WAL recovered clock Haglddenanly
flaanriigunie Fafuunaeniiadoyoyacd timing slauaneluguii 13(0)
oy v o 1 . . =] 4’ ] -y [
nsoin 3 Miuteasda timing 1298nUaNENIININISNINEAANEN FUNIRIN
recovered clock mnﬁuamqmmm’ W&l recovered clock m."ﬁdﬂnﬁu‘lﬂﬁsi
aniinsnangnifiduumnaandle timing 4l senaslugi 13e)
o =] [y aly el am o P >
nsdin 4 14U liiinns synchronous Ta9AARBALINIIATATEILAEINIIN
Q981U Tadtyyrtusuiy azilasuanndameaifiuasunden vieus
ALHANNTBINTITANUIY timing uBaTFaiUsEINLAIENIIN
a9 lunsaill buffer lidriflugiaelduay timing Sudensuniainnialu
289 PCM channel, PCM/FDM transmultiplexers uazgrnsaifiiusanesa

i rd' v o d‘ d' } - -
wragUnInNAREAUTILRHUTENIN BXUNRANUALARAER deyeynod
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timing fazFuidannann recovered clock Andinangiaiaied sausnslu
gﬂi"'i 13(d)
2.6.4 Buffer Location
nslerudauluey buffer n ATy ALld2edU primary order (7 1.544
Mbit/s i3 2.048 Mbitis) &1 IDR uasBefld order geanilyl (9 6.312 Mbiys 130 8448 Mbits)
buffer avaguagnsafiiafinand Fauwauaidetialu clock fignaBafiazdu primary order
484 data rate AT clock UTLAL order ﬁqun’j’\ %Qi'iﬂfnmuiuau {Accuracy) ‘lx10-11 A o
Aasaalinneda 1edusarlssina LW?ﬁzdﬁqﬂnsdﬁaﬁLwﬁn{ﬁﬁ order gandn azlipaniy
timing AINUUAINIEA clock NIEUAN dusannTivgeiatinsetu ianismnaslunisd
order Viqqnfh AREIAITNLLUAULAY order ﬁqqm‘ﬁ data rate W39 primary data rate
2.56.5 Slip Control
buffer azgiaeniansainlm Lﬁfa'*ﬁmd'tyty'\mm'\mn'nﬁmsiﬂ viatiWinesng
'iﬂaluﬁﬁ (saturation) ¥Fad1aiLlan {empty) A MFU 1.544 Mbit/s %98 2.048 Mbit/s data stream
Faifludaureq plesiochronous AaRaaMefaTEuiNlszeA siip aztlsenausiag dTuIUGN
yaalaRneieVANIAENN1T1NANTT synchronous TaegUnsnfiafiwanduarlisuniugunanl

A3F39 ANFiaIn TIusTeniines Halfia droppler Waz plesiochronous AaugaluRITN

12

=<

2.6 BASEBAND CHARACTERISTICS.

svuy DR Aldendluiiaqiiufluuuy Single Destination (SD) dawszuy Multi -
Destination (MD) dlaiviwnldau agluszninanisimnn ansanihanldlueuan uazaun
-nmLLm‘L'i"m"?i'lﬁ’mﬁmmﬁmiwiﬁwﬁ?wdwﬂ?zmmm:ﬁﬁﬂ 2.048 Mbit/s Information Rate WAZ
2947 DR Hasd 2 uwie

26.1 7447 IDR 14 Information Rate 2.048 Mbits #laildgnsnf DCME Azl
19t ey 30 2982 Tneavsiaddngdaedtyryansuusaiied (space segment) 2.0025 Mhz
ﬁqumm’lugﬂﬁ 17

262 7947 IDR 711 Information Rate 2,048 Mbits 14g1insnf DCME dndatianes

} 4 b=y

Fu Aedunteuastananig TeTidnedaueeq compression rate  4:1 1EUINIANWY 120 2949

)
.

FarlrendnAnddesdynrninaifian Tnadidesdyyiaafiaaiies 20025 Mhz Azl

1B3n1sTnsAmilata 120 29as sauanalugLlfi 18
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2.7 DIGITAL CIRCUIT MULTIPLICATION EQUIPMENT

gunsnl DCME tiaunanAndn Digital Circuit Multiplication Equipment qaLlszed
1849g1/ns0f DCME Ae

{1) Signal Compression

(2) M H-Law to A-Law conversion (option)

(3) Plesiochronous Buffering

(4) Dynamic Mapping

{5) E;:ho canceling

2.7.1  gunand Digital Circuit Multiplication Equipment (DCME) ATOVANATRN
UUTATYYIL  (compress) faglddarinuneasmswinadssnd  Sunuussdesdtynyo
ANN1FVINT compress %uﬂf,jﬁu‘nﬁmm DCME 141 9¥Uy  8x2.048 Mbit/s viFa 10x1.544
Mbit/s AN1TONINT compress IWLLIYW Wik 2,048 Mbit/s 130 Wik 1544 Mbit/s

2.7.2 utlaqiu qunsal DCME a1 4:1 compression ratio 1842943 (120/30 via
96/24) 9mIEIUNNT compression g4 "ﬁuﬂq'ﬁn traffic loading URSTTATEY traffic 11U voice 1B
data

273 lupluuuantinenssugunaal DCME azlfinatia 2 dynyand compression
Af Variable Bit Rate (VBR) WA Digital Speech Interpolation {DSI)

274 qﬂn?nf DCME /il Plesiochronous buffering (timing recovery) $¥W3N timing
source FENINLSEINA

2.75 1iarasgunsal DCME Minnnldenlutaqiuiifivarseiln fshetinuany

lusnaesglalil
Type Company Maximum Actual
Compression Ratio | Compression Ratio

IAT AT&T 101 5:1 or 10:2
DTX 240 D/E ECI 8:1 4:1
CELTIC 3G ALCATEL 8:1 41
DX 3000 MELCO 8:1 4:1
TC 2000 oKl 21 2:1
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dwfudsenalng gunsnl DCME WldAe ECI §u DTX 240 D/E uaz DTX 240 DF
lumsRssiafusnalszing azsesldginend DOME fuiFeaiu Asmsvirnudaniuls
276 guuunwaniinenssnees DCME

H 1
sauamdlugii 30 uaznisinazasdausing < Heail

———reee——— e

— T

—_

—_— . —
Transit

_——

TRUNK | DLI TSI State | ADPCM| VBR DL Bearer

4—‘

— DSl -

—

- | ///

4——////

g1l7 30. annensuLed DCME

(1) Trunk PCM Interface (DLI)

14 Interface TEMINNIATIU 1.544 Mbit/s W38 2.048 Mbit/s PCM signal Ua%

nnalu 2.048 Mbit/s (NRZ) signal WALNAT Interface WLIL Synchronization, Plesiochronous buffering
(2) Time Slot Interchange (TSI)

Tugauiild g Time slot (TS) mapping N7l UL 2.048 Mbit/s 1N
FuLszinAanigan@niannsn mapping 164 10x24 9997 bit streams v11n1e Regroup 1
8x30 channe! hit streams

(3) Digital Speech Interpolation {DSI)

'lwﬁug'\uﬂm half-duplex lasigrsnTRraean1raununazld full-duplexlunis
At DS f-wz'l‘*ﬁm']ﬁd'mwd']mmqm vaetadtynyrndla 'dmﬁrutmmuﬁuﬁ'a'lﬁm U
dauraenisaunnldluianams

(4) Adaptive Differential Pulse Code Modulation (ADPCM)

1ud’1uﬁ'§’mm?tlul.ﬁﬂ‘l‘ﬁ' speech compression dalulaald ADPCM Algorithm

sudiatiafuras COTT # 6.721 (fuailaRild 4 Ginsia sample encoding
(6) variable Bit Rate (VBR)
Tudauaae VBR ﬁqm’éﬁ«.lizawﬁmw'nm bearer channel 1WiannTu (overload)

nindlaeld 3 v unu 4 Tin dmFusiuruAyaTes ADPCM coders WHARMNAIINTT traffic
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Qﬁu‘luswdwm?ﬁﬁmuﬂnﬁ ADPCM coders 42¥iMs process 4 1 quantizer lunstiinis
overload 47171 speech channel RsmnTu Azl inATiAteq bit robbing Teild3 v sie sample
coding ?qudmzmmzudw speech channel v?mm'lwﬁugmmq Pseudo random
NMINULEN VBR azgnAduANag micro processor fiat/lu DCME , VBR Az
NN synchronized $EW9NN 2 terminal NAUNTY 8 kbit/s synchronization channel WAT non-
framing TSO
(6) Bearer PCM Interface (DLI)
Interface $¥M97N 2.048 Mbit/s fuaanain ADPCM lldannmasgau 2.048
Mbit/s PCM line
4 DCME agil signal compression 2 1in Ae
- ADPCM
- DSl
2.7.7 DCME Voise and data flow

sauanalugiif 31

...............................................................

Trunk DL Speech/Data Analyzer
L ___________ Voice 8 Voice _
e R S R £ :
LI SO C S L
......... . | |
g \
8/10 : “|Data | B | Data
B SO : D
, 8 bits| ¢ | 8 bits

: : |
N P CompreSSed Bearer

2.048 Mbit/s
DLC

7171 31 DCME Voice and Data Flow
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2.7.7.1 Data Traffic Flow
Lﬂﬂd’turmm data 64 Clear Channel (64 CCC) {FNNAUNAT ML
Fardudlunifinnglu poMe Weliwlafenunmeesnindanieansas
elgsunisasuguangnétdamiuliitidnag 64 ccc qunsal
DCME ludautaq speech WAL data LN detect W‘Q‘ﬂ
- et uuaTiannenes TS MUEQ Trunk Rligeq Compressed daz
1 Bypass encoder WAL decoder
- %1MN"7 Disable Echo Canceling
- ¥1MN"7 Disable M M-Law to A-Law Conversion
2.7.7.2 Voice Frequency (VF) Data
DCME A¢l4 data analyzer 3963190MANMNE 2100 Hz éqaf‘j'lu VF
data call d’rgrmmf‘imm?qﬁﬂn clearing tone DCME 618120 detect, VF Data Inefilaifl 2100 Hz
clearing tone MUN1T detect ATyry1ty DCME @nunsnusandtynyind 300 - 4800 1in uaz 4800 -

9600 1in

300 - 4800 Bit Rate
FaaftyryIUATAILIAN 4 - bit channel LWAVANLAEN VBR aaad 3 1In Tuna7 coding

A4861Y Load

4800 - 9600 Bit Rate
daadtyyrruazmaselilily 5 bit encoded channel [farinluilafiennnuritauses
N7 éncode 194 bit rate ﬁqwmzﬁmﬁud’mmqmm? compress
2.7.7.3 Dynamic Load Control {DLC)

Dynamic Load Control Funsidanleauy metallic 221919 DCME
fu @ind DLC azudelviadndidla DOME Winlndvaifin DCME @13n90 Monitor AuauLedt
189dMAit s Trunk FU4119U speech HlaAiaAtUed bit rate ANGINATR 3.7 U2 DLC Az
daluadndannszita bit rate RnTuetiatien 3.9 uay DLC aziniauganisdanafelmili
DCME Lﬁw?\'nLgﬂqﬁtyrquamxﬁuﬁﬁm DCME azisiaundondindiane Wevinimmema

FAURMNUTINTIRIIUIU 64 CCC Trunk NI



2774 Aselavireeginen] DCME
- DCME Mmatianns compress dtyryrndliinanuquadasasiiy
1 v o - ¥ :’ -
wnu uazldlAdussuuiadalsinuasssuumaiiau
- Uszndnpgdaedoyyind

- L] b & a 2 :’w .
- Apangiangu Wiinasléna Voice uay data

23
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o
U 3

NOHHURSMANNIS LUATSIANTYQUUDY IDR
3.1 DEMODULATOR PERFORMANCE (IF LOOP)

TmguUsrasAreensin
o L I ' R - rd'v !/5 v il =
Wammagaylviwiladn Bit Error Rate ﬂﬂqmuﬂmqmmmmm’lﬂuu QNAIBdUTEANIN
AMAINITIBNBUNAUAR N1TTARENINIIAAA Carrier Plus Noise - to - Noise Density Ratio
[(Co+NoyNo] Tt/ ldiaTasilansaaasluanitdvanisds uazly MODEM & In-Service Readout
° &~ . { ' - fdlll o~ -~ al -
meter ¥N139AAN Composite Rate Eb/No duifuAINIsAmefMFaIn1sin n193amTHNIATEY
Hadn sauanslugun 22
e MODEM v4nulu IF loop back mode #9281 scrambler Wway FEC

v

enable ANTISAlEAFRAYINAL viFeRndnAluANIeR 17(a) dMFL INTELSAT V, VA, VAIBS)
AT VI AN319T 17() dwFL NTELSAT VIl uaz K IDR wafusld rate 3/4 FEC (va dwmfu
INTELSAT VI muéniieringes TOCC) wiiamsnefi 17(c) &w¥L INTELSAT VIl ugz K IDR
wAfiFesld rate 1/2 FEC

A9 17(a) : IF LOOP TEST PERFORMANCE For INTELSAT.V, VA, VA(IBS) and

VI; IDR CARRIER Using RATE 3/4 FEC (19019311 27(a) ua% 28(al)

Bit Error Ratio Composite Rate Transmission Rate (Co+No})/No

Performance Eb/No (@B) " | EbNo (aB) (dB)
1X10° 5.3 4.08 78
1x10° 76 6.35 9.8
1x10” 8.3 7.06 10.6
1X10° 8.8 756 10.9

) Composite rate ABANYRY data rate wqmmmﬂm FEC encoder %«ﬂuumou‘um
. Information rate LI overhead rate (114 2048 kbit/s + 96 kbit/s \YinfYLI 2744 kbit/s) 31_1‘/1 1

(2) R . =i 1 R dl ] [ % :: ) . . '
Transmission rate ABAT1Y8AY composite V11U FEC encoder AYUUAA transmission rate (Y11
fiLAN composite rate W1AAL FEC 3/4 (19U 2144 -+ 3/4 iy 2858.7 kbit/s)
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#9197 17(b) : IF LOOP TEST PERFORMANCE for INTELSAT VIl and K; IDR
CARRIER Using RATE 3/4 FEC (81901317 27(b) uaz 28(b))

Bit Error Ratio Composite Rate Transmission Rate (Co+No)/No
Performance EbNo (dB) " | EbNo (@B) (dB)
1x10° 5.3 4.06 78
1x10° 756 6.35 9.8
1x10” 83 7.06 106
1x10° 8.8 7.55 10.9
0 10.3 9.06 12.3

19797 17(c) : IF LOOP TEST PERFORMANCE for INTELSAT Vil and K; IDR CARRIER
Using RATE 1/2 FEC (§WD43U7 27(c) uay 28(c)

Bit Error Ratio. Composite Rate [ Transmission Rate {Co+No)/No
Performance Eb/No (@B) " | EbNo (@B) (dB)
1107 42 12 5.6
-6
1x10 6.1 31 7.1
1x10" 6.7 37 75
1x10° . 7.2 42 8.0
110 9.0 6.0 95

) ' Y ° i o
Composite rate ABA1YAY data rate AqAN1E1289 FEC encoder Taiiunanuay
Information rate 1Ll overhead rate (1w 2048 kbit/s + 96 kbit/s YinfiL 2144 kbit/s) U7 1

2) . . L J . ‘i' ] o :‘/ ) . . ]

Transmission rate AAANUIAY composite Yitld1U FEC encoder AYUUAN transmission rate LN
fUAN composite rate WATHAE FEC 3/4 Wiamnedinel FEC 1/2 (19w n3tll FEC 3/4 An2144
<+ 3/4 ¥y 2858.7 kbit/s)
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3.2 DEMODULATOR PERFORMANCE (RF LOOP)
innuirasAreanidn

Homsasaaulfiulladn channel unit (MODEM) iwhnaugniias mupawgesns
geRumauAm 397 phase noise egflurdwinliAntulae qunsfresannilmaiumy e
Amplitude WAL group delay response Viﬁaq“lﬂqnﬁaq mﬂ"mm?ﬂuLﬂ‘%’lmﬁaffﬂﬁmmm'lugﬂﬁ 22
v‘hmﬁmﬂfaﬁmmﬁm IDR detinunieluannil RF loop gl scrambler Uay FEC encoder 1nsl
ATisRlE S aawnisfiaRndn Wumeefi 18(a) & W3 INTELSAT V, VA, VAIBS) ua Vi ansned
18(b) AT INTELSAT VIl uae K, IDR unfi3afld rate 3/4 FEC (WTaduiu INTELSAT VI InaiAn
WUEUNU89 Technical Operation Control Center : TOCC) M?ﬂﬁl'\i"N'?i 18(c) @m¥Fu INTELSAT VI

UAY K, IDR wAf3asld rate 1/2 FEC

19149 18(a) : RF LOOP TEST PERFORMANCE for INTELSAT V, VA, VA(IBS) and
VI: IDR CARRIER Using RATE 3/4 FEC (§1904g0I#1 27(a) uae 28fa))

Bit Error Ratio Composite Rate Transmission Rate {Co+No)/No

Performance EbNo (dB) " | EbNo (dB) (dB)
1x10° 5.7 4.45 82
1X10° 8.0 6.75 10.2
1x10" 8.7 7.54 10.8
1x10° 9.2 7.95 1123

ﬁﬁ‘i’Nﬁ 18(b) : RF LOOP TEST PERFORMANCE for INTELSAT VIi and K; DR

CARRIER Using RATE 3/4 FEC (8WDa3U% 27(b) uaz 28(b))

Bit Error Ratio Composite Rate Transmission Rate {Co+No)/No

Performance EbNo (dB) " | EbNo (dB) (dB)
1x10° 5.7 4.45 8.2
1x10° 8.0 6.75 10.2
1x10” 8.7 7.54 10.8
1x10° 9.2 7.95 1123
1x10™" 11.0 9.75 13.0
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P57 18(c) : RF LOOP TEST PERFORMANCE For INTELSAT VIl and K; IDR
CARRIER Using RATE 1/2 FEC (§aflaqu¥i 27(c) uaz 28(c)

Bit Error Ratio Composite Rate Transmission Rate (Co+No)/No

Performance EbNo (dB) " | EbMNo (dB) (dB)
1X10° 46 16 59
1X10° 6.5 35 7.4
1x10” 7.1 4.1 7.9
1x10° 756 46 8.3
X0 9.9 6.9 10.3

(” 1 i ] o o~ N . d .
AarnaanlVianaeatinetias 0.4 dB M3 RF Link degradation (38431 phase noise

uazANINgNFaIad Amplitude WAL group delay response

3.3 LINK PERFORMANCE : RECEIVE (Co+No)/No VS BER

[ %

AqUsrasdrainisin
(1) iAeugncr BER Unfitdlaveefinusnlaly Link #3udnan
(2) \Waiaen BER Liern ELRP. aARY
(3) FaIENWUSTILAYIAN In - Service Readout meterl4 MODEM ﬁﬂﬂﬂu'hﬁqmm@
fnpela
AALITTAIA IUNIR
(1) A1 ELRP. By down-link singe uaZANKILEL (Co+NolNo Al link melgianniieaiia
uanla aznmualse TOCC uuﬁuﬁqumqmmﬁmms Propagation Margins WAYA1 G/T

a o 1 -
Unfaasan iniANUAY

(2) #1184 Link 1N end-to-end ANMFLRTYUNITIFLE Az A LYEeRANGn Anfifinvelu
ymmﬁi 19(a), 19(b) 138 19(c) AMFLITANTTEZIEIAN (Co+NoNo TUARS ijruaf,jﬁum
Propagation Margins LAEANNATIAT9T89 G/T AN (Co+No)/No ﬁﬂg‘ﬁmu'imﬂnﬁmmz
qqndwhﬁﬁwum'lummqﬁ 19(a), 19(b) W72 19(c)

NsanLETLNLATaNadRAsUanlUgLN 26



ﬂﬁ"a‘ﬁx‘lﬁ 19(a) : SATELLITE LINK PERFORMANCE For INTELSAT V, VA, VA(IBS) and VI

for IDR CARRIER Using RATE 3/4 FEC (§1404gufl 27(a) uae 28(a))

Bit Error Ratio Composite Rate Transmission Rate {Co+No)/No

Performance EbNo (@B) ° | EoMNo (@B) ° (dB)
1x10° 5.7 4.45 8.2
1x10° 8.0 6.75 102
1x10° 87 7.45 10.8
1x10° 9.2 7.95 113

ﬁ’ﬁ"Nﬁ 19(b) : SATELLITE LINK PERFORMANCE For INTELSAT VIl and K; IDR

CARRIER Using RATE 3/4 FEC (§1iag#l 27(b) uaz 28(b))

Bit Error Ratio Composite Rate Transmission Rate {Co+No)/No

Performance Eb/No (dB) Eb/No (dB) (dB)
1x10° 5.7 4.45 8.2
1x10° 8.0 6.75 10.2
1x10” 8.7 7.45 10.8
1x10° 9.2 7.95 113
%10 11.0 9.75 13.0

Fﬂ‘:‘ﬁx‘l'ﬁ 19(c) : SATLLITE LINK PERFORMANCE For INTELSAT VIl and K; IDR

CARRIER Using RATE 1/2 FEC (8naDagu#i 27(c) uae 28(c)

Bit Error Ratio Composite Rate Transmission Rate (Co+No})/No

Performance Eb/No (dB) Eb/No (dB) (dB)
1x10° 46 16 59
1X10° 6.5 356 74
1x10” 7.1 4.1 7.9
1x10° 7.6 46 8.3
X107 9.9 6.9 103

28
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“) 1 i 1 ° o~ . - . |
AaANsanianaeatinatiat 0.4 dB d 3L Link \AAN1T degradation (H18441n phase

noise Lmszm‘lﬂqnﬁﬂwm Amplitude WaY group delay response

) U Y L] ]
Composite rate ABANTEY data rate ﬁ'qmu'ui’wm FEC encoder Taiflunasanaas
Information rate 11 overhead rate (96 kbit/s #1151 Information Rate ﬁq\mfi’\ 1.644
A’ ] 1 o/
Mbit/s a1l 1w 2048 kbit/s + 96 kbit/s N 2144 kbit/s)

lunmmasasdnseaudtyoui IDR azinnsinaudanmualudiada 3.3 Link performance
Taedm (Co+NoYNo Uy Eb/No SruFuainaaifien INTELSAT VIl Afidnldacsaqviniuvies

nd1 ArlusNeR 19(b) 919 Rate 3/4 FEC Taeifnatiagtin27(b) uaz 28(b)

3.4 CONVERSION of (Co+No)/No measured by The SPECTRUM ANALYZER to
Co/No and Eb/No

A3 ldTnERsndaU carrier to noise density (C/No) ae/ld IF filter lun193m noise
bandwidth HaRNYTARINAT0dNATnENN 1 spectrum analyzer Nszalmseialuntsldirtaqile
An n151d spectrum analyzer Am aunsnuaeuiluAngnEI carrer to noise density ratio
(C/No) Tmeidanzsialali]

Tunsuemeuanuuy QPSK azld scrambler $ail spectral density (Co) luqaeuel

[y v
nmwmm'\uﬁ %Qﬂ"]?’)NVTQMNﬁ?lﬂ\)ﬂ']ﬁ\i\i’]u‘ﬂﬂ\iLlﬂé—ﬁ“ﬂé— Wae Transmission Rate 11U

Co = C-10log (R/2) (@BWMHz) L (3.4.1)
GR Co: Spectral density
C . Carrier power (dBW)

R : Transmission Rate (bit/s)
RINANNIT (3.4.1) WAgwtiu

Co=C+3-10log R (BWHz L (3.4.2)

Spectrum analyzer 14 resolution bandwidth tiaginda signal bandwidth 9@ carrier power spectral
* . d' [ 1 & R ) e .
density Wadnycyrnu PSK ImsINagiL noise, spectrum analyzer ARXUAAIANERTIAINLD carrier
spectral density WAL noise spectral density AU ARF14IUIBIADY spectral density auiilupn

8672289 noise bandwidth MWHa39189 spectrum analyzer resolution filter uazliddlusiasen



30

noise bandwidth 'a“mmmuﬁ'qmn spectrum analyzer aunsaulasudlusasinedng 1 lunsdm
signal - to - noise ratio

AR9147UTD carrier spectral density WAL noise spectral density (5 ime spectrum
analyzer) AeAnSATdLAiuiaTaTes (CosNoiNo  Fsaiit 16 LLazgﬂ'T'l" 29 uamanLABUAN
289 (Co+No-)/No %Q'fm‘fﬂﬂ spectrum analyzer Lﬂaﬂulﬂu Co/No uae Eb/No ﬁ Transmission Rate
uaz Eb/No 7i Composite Rate @15U code rate 3/4 WAL 1/2 FEC 8m3149U Co/No Av@NWUSAL
C/NG (U

IMNANNIT (3.4.2)

Co =C+3-101logR {dBW/Hz)

C =Co-3+10IlogR faBW) L. {3.4.3)
C/No = C - No (BH2 L (3.4.4)
C/No=Co-3+10logR-No {BHz2) {3.4.5)
C/No = Co/No - 3 + 10 log R (@BHz L (3.4.6)

3.5 ANUnugUae C/N, (CO+No)/No uar Eb/No

3.56.1 C/No : Carrier to spectral density ratio

[ v o

FRI18UBY carrier to noise spectral density (Hun1sIRANT tHuiA3eTY

¥
-

signal to noise ratio ATLNWATATA AU noise bandwidth 1 Hz nsimAifiuviaieasinlaeld

T v s

Hawmef Tefluuumingniandn 1adlusn C/No, @1 carrier - to - noise spectral density ratio
UseTanilunnsda Link 289mnaiian Avidaigu

C/No=C/N + 10 log R fBHz20 L (3.6.1)

o= « ] L

79 ON Hudnsdundnlaeld Nawmefuuuding windu B Hertz anymdrygyins QPSK azld

'
< '

ULUATAT (Occupy bandwidth) Winfiu 0.6R, 44 R A9A1Y8Y Transmission Rate A1 0.6R 14

AUty e ON Ae

C/No = C/N + 10 log (0.6R) (B-Hz L (3.6.2)
C/IN = C/No - 10 log (0.6R) @B L {3.6.3)
C/N =C/No +22-101log R @® (3.6.4)

« o 3

ANINANAUSIDY CN azanysolillaNalafauUuMASLYINALAY Occupied bandwidth 284

- L]

&ryryrnw QPsK HarudrAtylunislden Transmission Rate Auviadedmiu R
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3.56.2 Eb/No : Energy Per Bit to Noise Power per Hertz

Eb/No 141ls1Rupre09 digital MODEM TarimuslnagmssieliiiAe

Eb/No = C/No - 10 log (data rate) (@B} ... (3.6.5)
‘3’4 Eb = Energy per Bit (§1971 data rate) (dBW/Hz)

No = Noise spectral density (dBW/Hz)

C = Carrier power (dBW)

data rate luiitlanaaziilu Symbol rate, Transmission rate, Composite rate 78 Information rate;

x I & 1
Eb/No TuagfUn191RanAN data rate

AY
| - d

v
- Composite rate Eb/No nvuam1lisatine

Eb/No = C/No-10log {iR+OH) ... {3.5.6)
CR) IR = Information rate  (bit/s)
OH = Overhead {bit/s)

q a A’ L g .
\#i8 FEC 1441u “Transmission rate’ (R) axiiatulatn1rsNtedayared FEC U Composite
rate:ﬁﬁﬂﬂ‘lﬁﬁf’ﬁ‘zﬁﬂ Transmission rate ﬁ'auaﬁ]m'nm Composite rate TaunasnduAmiudau

284 FEC coding rate

- Transmission rate Eb/No fuunAnliFaiine .

Eb/No = CNo-10loghR .. (3.6.7)

‘?;\1 R = Transmission rate  (bit/s)
Fathd Transmission rate 1184 rate 3/4 aziily 1.333 1¥iIN194 Composite rate; (4/3 L¥i1) UAY
Transmission rate Eb/No azLilu 1.25 dB; (10 log 4/3) 1iaein31 Composite rate Eb/No AU rate
3/4 FEC

Transmission rate 484 rate 1/2 A¥1EU 2 ¥iN189 Composite rate AIIUAN
Trapsmision rate Eb/No suitlu 3 dB (10 log 2) Yasindn Composite rate Eb/No A1uFU rate 1/2
FEC

Transmission rate Eb/No aildaudnAtymsaril Spectrum analyzer 3aA1 Co/No
#1151 QPSK Transmission rate A1 Eb/No azivinfiu 3 dB 1i8eingn Spectrum analyzer Co/No

AMNRNNUSTENIN C/No, Co/No, Eb/No ey C/N sangaesialliime
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3.6.3 Co/No, C/No, Eb/No, C/N

C/No = C - No @BH2 (3.5.8)
Co = C +3-101log R (dBW/Hz)

C =Co-3+10logR (dBW) . (359)
C-No=Co-3+101IlogR - No fBH2 {3.5.10)
C/No = Co/No-3 + 10log R (dBH20 L (3.5.11)
EbJ/No = C/No - 10 log R (dB)

Eb/No = Co/No-3 + 10logR-10logR@B) .. (3.5.12)
Eb/No = Co/No - 3 @ (3.56.13)
EbJNo = Co/No - 1.75 (dB) (AWFU Rate 3/4 FEC) .. (3.6.14)

. 1.76 dB 3" 7 Eb/No aztietinin Eb No ag] 1.25 dB
.7 Eb/No = Co/No -3 -1.25 (dB)
;.. Eb/No = Co/No-175  (dB)
Eb/No = Co/No (dB) (A W7L Rate 1/2 FEC) .. (3.5.15)

1uﬁfﬁﬂﬂ"\ ¢/N T QPSK @4azld Occupied bandwidth

CIN =C/No+22-101logR (dB)

CN =CoNo-3+10logR+22-10logR (B .. (3.5.16)
GIN = CofNo - 3 + 2.2 @ (3.5.17)
C/N = Co/No - 0.8 (dB) o (3.5.18)

Co/No AaSRI U84 Carrier to Noise spectral density @nAaNN17inlael Spectrum analyzer

CofNo = C/No + 3 - 10 log R (dB)

Co/No = Eb/No +3 (dé)

Co/No = Eb/No +1.75 (dB) (A M3 Rate 3/4 FEC)

Co/No = Eb/No (dB) (& Rate 1/2 FEC)
‘ Co/No = C/N + 0.8 (dB)

: Eb/No : \nendiaariul Transmission rate, R
. Eb/No : iNendiaariy Composite data rate
; 2.2 dB : ¥191NN"31E Occupied bandwidth YNy 0.6R

; 10 log (0.6) = 2.2 (dB)
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Ui 4

NANITVNAKAN

4.1 daysuaswialinaduadnss IDR inein

daufioeas DR auilaldenu asdesiinismeagey SSOG TEST (Satellite System
Operation Guide) AMNTBAUUATAIBUINAUAR Farauusiadanimageu¥lu ssoc 308 Taels
aonimesaeiandanminsefuinimasey dumauandugimusmisfinedsine 4 W wu
yangeumes, A, EIRP, CoNoNo, Eb/No uazdu 4 Feiuacduadauandlused
20 uarAINd 21 evmmessuiaiaude Feemenunanimaseulidumauanamaasy
uarayry e Wialdeu uavidlentmmareusn $SOG  sxwinanniiaiauda Bumsusnls
ay e ialdewld  azdavimmaeasuszudne ITMC M TMC (TMC @ Intemational
transmission Maintenance Center) #darnagautesdyniinadmyissuintsuing @faufad
denltaneasldnguans ITSC (ITSC : International Telephone Switching Center) (HlaldanuniAnag
Tsfnvissninaulszng #atiuaeas IDR A Information Rate 2048 Mbits uazld DCME defiinu
41 adlAmsIneAwTsEwdrelsemallita 120 aeas Fauseas IDR Fvnmamasaufananseny
T2 AU AN TNENAFENINaNTRTELL DR ABvnsTaluagas IDR Afinslda
P AminsAwirzwinszma n1sdansas DR HillalduagassadiliAanensznunsziien
sunaugliusnag mmasesfifieasundeaglineas IDR fldeueg Faanmenisiaauunlas
seAudtycyItuTeeaNas DR audanisaanauatindls 9as (DR fifuszuuRanaadaiumi

feanmmagauAa Bit Error Rate (BER) 18999as¥ idenuas]luniziiy

42 NISVIARDY

NMmAKaRArYy s IDR mnﬂizmﬂw%’gam?n'v‘ﬁqﬁqmmmum'mmn'\ﬁﬁ'i'\ uay
Tunadafufiinandssmadijuiaiiyngs WiunsuBeuieuiy TntBaninn1masesfusiiu
7 20 NINYIAN 2637 fefuft 30 woAANIeuW 2537 Anlutwgguu Feflanmerneulfenulag
avnanmsidauanssnutasdtyyio I0R frudandaanmerniadasuuas unisis

v
o ol

[} v
dryryrusinuiueesaeas IDR AldemEnsinsdwizsndnadssinAagiiuasinmsiniiipe
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4.2.1 ffmﬁrurmm*?ifhumwﬁ IF 140 MHz Iae/1d Spectrum Analyzer inn13imAn
Carrier Plus Noise to Noise Density : [(Co+No)/No]

422 Yadoyoyrod EbNo Fnluluiean wsinsTuianazdl In-Service Readout meter

423 wafmeia azialufunansanis fuay 3 afeAe 09.004. , 13.004., UAS
16.00 W.

424 ANINANIANNINTIR

i

(1) Husnuwin

2) dusniantias

(3) INRNUN (LUHAYLNHANT)
(4) WHUN

(5) @anInanIAUNG

43 HRNITNARDY
IvianastiufinAneedtycyrtd IDR HAn1s3RlSun (Co+NolNo LasAn Eb/No adlu

:-ll v ] =4 o~ dl } 4 v “"
Gl”li”’l\i‘/li"lll?’l“1’lllﬂﬂ‘.ﬂﬂﬂﬂ A IAWULNNFaNH
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51’1?’1@‘71' 20 WIS HLARS 1292935 IDR BANGKOK - SACRAMENTO 30N601

TRANSMIT
E/S XPNDR
SRA - 4A 11/21
SCK - 2A 62/42

INFORMATION RATE
OVERHEAD

RATE FEC
TRANSMISSION RATE
OCCUPIED BANDWIDTH
ALLOCATED BANDWIDTH

UP/DOWN

FREQUENCY (MHz) DESTINATOR

5949.9475 (LHCP) / BANGKOK - SACRAM
3724.9475 (RHCP) 30N601
6021.0200 (RHCP) /

3796.0200 (LHCP)

CARRIER PARAMETERS

2048 kbit/s
96 kbit/s

3/4

2868.7 kbit/s
1716.2 kHz
2002.5 kHz

SUMMARY OF LINK CALCULATIONS BASE ON ACTUAL CARRIER PARAMETERS

TRANSPONDER

TRANSMIT E/S

RECEIVE E/S

ACTUAL E/S , G/T
CALCULATED U/L EIRP

D/L EIRP (BEAM CENTER)
CLEAR SKY {Co+No})/No
(SPECTRUM ANALYZER 100 kHz
RESOLUTION BW)

CLEAR SKY C/No
TRANSMISSION RATE Eb/No
CSM EARTH STATION
CLEAR-SKY

CSM D/L EIRP (45 kHz)
(Co+No}/No

SPECTRUM ANALYZER C/No
TX RATE Eb/No

11/21 62/42
SRA - 4A SCK - 2A
SCR - 2A SRA - 4A
36.6 40.7 dB/K
67.6 62.6 dBW
12.0 9.0 dBW

© 133 126 dB
74.7 740 dB-Hz
10.1 94 dB
PAT -2T YAT - 1T
-2.1 -5.1 dBW
7.3 137 dB
68.0 751 dB-Hz
34 105 dB
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FN9197 21 WATTllARS8499as IDR BANGKOK - TOKYO 30N601

TRANSMIT UP/DOWN
E/S XPNDR FREQUENCY (MHz) DESTINATOR
SRA - 4A 16/15 6273.0250 (LHCP) / BANGKOK - TOKYO
4048.0250 (RHCP) 30N601
IBK - 4A 1212 6036.0275 (LHCP) /

3811.0275 (RHCP)

CARRIER PARAMETERS

INFORMATION RATE 2048 kbit/s
OVERHEAD 96 kbit/s
RATE FEC 3/4
TRANSMISSION RATE 2858.7 kbit/s
OCCUPIED BANDWIDTH 17156.2 kHz
ALLOCATED BANDWIDTH 2002.5 kHz

SUMMARY OF LINK CALCULATIONS BASED ON ACTUAL CARRIER PARAMETERS

TRANSPONDER 16/15 12/12
TRANSMIT E/S SRA - 4A IBK - 4A
RECEIVE E/S IBK - 4A SRA - 4A
ACTUAL E/S G/T 425 40.7 dB/K
CALCULATED U/L EIRP 66.2 66.1 dBW
D/L EIRP (BEAM CENTER) 115 75 dBW
CLEAR SKY {Co+No}/No 12.9 12.6 dB

(SPECTRUM ANALYZER 100 kHz
RESOLUTION BW)

CLEAR SKY C/No 74.3 740 dB-Hz
TRANSMISSION RATE Eb/No 9.7 94 dB
CSM EARTH STATION YAT 1T JAH - 3A
CLEAR SKY

CSM DJ/L EIRP {45 kHz) -26 -66 dBW
{Co+No)/No 12.7 83 dB
SPECTRUM ANALYZER C/No 741 69.2 dB-Hz

TX RATE Eb/No 9.5 46 dB



nsmlufSaudiaudr (Co+No)/No fisulannanigaidm
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B INTELSAT VA (F-10)
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(4,1

B INTELSAT VII (F-1)

(Co+No)/No (dB)
)

andg zﬁfju
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(CotNo)/No (dB)
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dmuanne
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10

SATELLITE LINK PERFORMANCE For INTELSAT VII and K

IDR CARRIER
—&— Composite Rate Eb/No (dB)

—8&— Transmission Rate Eb/No (dB)
—&@— (Co+No)/No (dB)

1x10-3 1x10-6 1x10-7 1x10-8 1x10-9

BER Performance
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0dgy

v P a Py o v aa
shuafisy Bumaudaa VI (F-1) # 174 sasmaziuaan muumayniulsin
Usea oy, . BaMAN.. W.A.2537

o Il - v L -4 J U
qna IDR lesaoniindsndinm Jasusunnaanil IBARAKI (KDD) Jssinadgjiu

amwame 09.00 U 13.00 u. 16.00 u.
1.euanmin
Sufl 2. duamidnian (Co+No)/No| Eb/No |(Co+No)/No| Eb/No |(Co+No)/No| Eb/No
3.mnun(en/mn) (dB) (dB) (dB) (dB) (dB) (dB)
4. 5.0n@
09.00 u.J13.00 u.J16.00 u.
1 2 4 4 14.55 12.5 14.9 12.5 14.1 12.3
2 5 5 5 14.7 12.6 14.4 12.6 14.5 12.4
3 5 5 5 14.7 12.6 14.6 12.5 13.4 12.5
4 5 5 5 14.25 12.6 13.0 11.8 14.2 12.4
5 5 5 5 146 12.6 14.4 12.6 14.0 12.5
6 5 5 5 14.5 12.6 14.4 12.5 14.2 12.6
8 4 4 4 14.25 12.6 14.2 12.5 13.9 12.5
9 4 4 4 14.5 12.6 14.0 12.5 140 12.3
10 5 5 4 14.15 11.9 13.9 12.1 13.7 12.3
11 4 4 5 14.15 12.5 14.2 12.3 14.7 12.5
12 5 5 5 13.9 12.5 13.8 12.4 13.9 12.5
13 5 5 5 13.8 12.5 13.9 12.5 13.7 12.4
14 5 5 5 14.0 12.5 14.0 12.5 13.9 12.3
15 5 5 5 14.35 12.6 14.1 12.5 14.0 12.5
16 5 4 4 13.85 12.5 14.6 12.5 14.3 12.5
17 4 4 4 14.6 12.5 14.3 12.3 14.0 12.5
18 4 4 5 14.0 12.5 , 14.3 12.3‘ 14.3 12.5
19 4 4 4 14.1 12.5 14.0 12.3 14.2 12.3
22 5 5 5 14.8 12.6 14.1 12.6 13.9 12.5
23 5 5 5 14.85 12.6 14.7 12.6 14.15 12.6
24 4 4 3/1M 14.4 12.5 13.9 12.6 13.45 12.6
25 4 4 4 13.8 12.4 13.95 12.8 13.7 12.6
26 4 4 4 13.6 12.6 13.7 12.6 13.95 12.6
29 5 5 5 13.7 12.8 13.9 12.6 13.95 12.5
30 5 5 3,2 13.9 12.8 13.8 12.6 12.3* 11.8*
31 4 4 3,2 13.8 12.5 13.9 12.6 12.3* 11.5
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' - o P o v an
fuEMTEY Bumauda VI (F-1) 7 174 aeenasiuaen musmayniulsin
Ussdou..fuensu. . w.qA.2537

o -t -4 ] ar > ar at J L
adtyged IDR Tasamilemifisudainm Jamudunnamil IBARAKI (KDD) Ussimegjiu

amwmd 09.00 U, 13.00 u. 16.00 .

: 1.oluanwmin ,

E Suit 2.cluantimineg (Co+No)/No| Eb/No |(Co+No)/No| Eb/No |(Co+No)/No| Eb/No

A 3.ammn(e/m) (dB) (dB) (dB) (dB) (dB) (dB)

4. 5.Un@
09.00 u.J13.00 u.J16.00 u.
1 4 4 4 14.1 12.8 13.7 12.3 13.95 12.3
2 5 5 5 13.7 12.6 13.9 12.6 14.3 12.5
3 4 4 4 13.9 12.7 14.1 12.8 14.0 12.3
4 5 5 5 13.95 12.7 13.8 12.6 13.9 12.6
5 4 5 5 14.75 12.8 14.5 12.6 14.2 12.5
6 5 5 5 14.3 12.6 14.5 12.8 14.2 12.8
7 5 3/m | 3/m 14.4 12.6 13.8 12.5 13.95 12.6
8 5 5 5 14.4 12.8 14.4 12.6 14.3 12.6
9 5 5 5 14.7 13.0 14.8 12.8 14.55 12.8
10 5 5 5 14.55 12.8 14.6 12.8 14.65 12.8
11 4 4 4 14.45 12.6 14.45 12.6 14.6 12.8
* 12 5 5 5 15.05 13.2 14.25 12.6 14.35 12.8

13 5 5 5 14.55 12.8 14.75 12.6 14.25 12.6
14 4 4 3/m 14.5 12.6 14.36 12.8 11.8 10.6
15 4 3/m | 3/m 14.25 12.6 13.15 11.5 13.65 12.1
16 4 4 4 13.65 11.8 13.85 11.8 12.55 11.5
17 4 5 4 13.7 12.5 14.25 12.6 13.8 12.5
18 5 5 5 " 14.25 12.6 14.3 12.6 14.5 12.6
19 5 5 4 14.45 12.8 14.1 12.6 14.1 12.6
20 4 5 5 14.0 13.2 13.55 12.8 14.35 12.6
21 5 5 5 13.8 12.8 13.95 12.6 14.05 12.5
22 5 5 5 14.2 12.8 14.2 12.8 14.05 12.6
23 5 5 4 14.2 12.6 14.15 12.8 13.9 12.5
*24 | 3/ | 3/mm | 3/1m 13.5 12.3 13.3 12.3 13.4 12.3
25 4 4 4 14.1 12.6 14.3 12.8 14.1 12.6
26 4 5 3/t 14.35 12.8 14.35 12.6 14.3 12.5
27 5 3/1m | 3/1 14.25 13.0 14.5 12.8 14.2 12.6
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gt IDR Tesaeniianiisnainm Jasusunnamil IBARAKI (KDD) Ussinedjiu
fuenfiey Bumauan VI (F-1) i 174 seenaziusan euamamsuudin
Usshifioun..aaAN.. W.A.2537

amwemd 09.00 u. 13.00 u. 16.00 u.

1.6umnwiin
Suit 2.dunniénian (Co+No)/No| Eb/No |(Co+No)/No| Eb/No |(Co+No)/No| Eb/No

3.ugvin(é/mn) (dB) (dB) (dB) (dB) (dB) (dB)

4 5.Un@

09.00 1.]13.00 u.]16.00 u.

3* 5 3 1 14.45 13.0 14.05 12.8 7.85 7.0
4* 5 1 3 11.45 13.0 10.90 9.3 11.45 10.9
5* 5 1 1 10.15 12.8 8.95 10.0 8.80 11.3
6 5 5 3 12.50 13.0 13.95 13.0 8.65 9.5
7 5 5 3 14.00 13.0 13.10 12.8 12.40 12.6
10 5 2 4 14.50 12.8 14.30 12.8 14.00 12.6
11 5 ° 5 3 13.25 12.8 14.15 12.8 8.90 9.6
12 5 4 2 13.65 13.0 13.50 12.1 13.05 12.6
13 5 5 4 14.00 13.0 13.55 12.3 13.30 12.2
14 5 5 5 14.55 | 12.8 14.55 12.8 14.00 12.6
17 5 5 3 14.40 12.6 14.35 12.6 10.65 9.7
18 5 5 5 14.30 12.6 14.10 12.6 14.10 12.6
19 5 5 4 12.70 12.6 14.15 12.8 13.20 12.5
20 5 5 5 14.10 12.8 13.75 12.6 13.00 12.6
21 3 5 5 10.10 12.8 10.25 12.6 9.85 12.6
25 5 5 5 14.45 12.8 14.40 12.6 14.20 12.8
26 5 5 5 14.35 12.8 14.65 12.8 14.25 12.6
27 5 5 5 14.20 12.6 14.35 12.6 14.35 12.6
28 5 5 5 14.65 12.8 14.45 12.6 14.50 12.6
31 5 5 5 14.60 12.8 14.65 12.8 14.70 12.8
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o -l -l -4 L b e/ -l l‘ U
aanu IDR lagamiienifisudinm Jasuiunnamil IBARAKI (KDD) Ussinaegiu

] -l o J e > -~
fueMiEN Bumaudn VII (F-1) # 174 svmasiusan snuumaimsulsiln
Usshifau. . woaimeu..w.a.2537

amwaame 09.00 . 13.00 \. 16.00 u.
L.dumnmiin
"uﬁ 2.duanidmisy (Co+No)/No| Eb/No |{Co+No)/No| Bb/No |(Co+No)/No| Eb/No
3.uanun (e /mni) (dB) (dB) (dB) (dB) (dB) (dB)
408U 5.Un@
09.00 4.]13.00 u.}16.00 wu.
1 5 5 5 14.65 12.8 14.35 12.6 13.70 12.3
2 5 5 5 14.45 12.8 14.20 12.6 13.70 12.3
3 5 5 5 14.70 12.8 14.35 12.6 14.20 12.6
4 5 5 5 14.40 12.8 14.35 12.6 14.40 12.6
7 5 5 5 14.35 12.8 14.35 12.6 14.35 12.6
8 5 5 5 14.05 12.6 14.35 12.6 14.40 12.6
9 5 5 5 14.45 12.8 14.00 12.6 13.25 12.1
10 5 5 5 14.05 12.8 14.35 12.6 14.10 12.6
11 5 5 5 14.45 12.8 14.35 12.6 14.75 12.8
14 5 5 5 14.60 13 14.35 12.6 14.25 12.6
15 5 -5 5 14.30 12.6 14.35 12.6 12.90 12.5
22 5 5 5 14.40 12.6 14.35 12.6 12.65 12.6
23 5 5 5 " 12.65 12.8 14.40 12.6 14.85 13
24 5 5 5 14.30 12.6 14.40 12.6 14.60 12.8
25 5 5 5 13.25 12.8 14.40 12.6 14.65 12.8
28 5 5 3/1M 14.70 12.8 14.40 12.6 12.80 11.8
29 5 5 3/ 13.25 12.8 14.30 12.6 12.65 11.8
30 5 5 5 14.40 12.6 14.30 12.6 13.25 11.8
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Jygn IDR lawaniiadisudainm JaewSuninanil SALT CREEK (AT&T) anigaism
fuanfioy Bumauas VII (F-1) #i 174 seenaxiuasn musmaymsulain
UssAfiDU..AINMAN.. W.A.2537

gmwam# 08.00 u. 13.00 u. 16.00 u.

1.duanmin
i’uﬁ 2.dumng§nﬁaﬂ (Co+No)/No| Eb/No [(Co+No)/No| Eb/No |(Co+No)/No| Eb/No

3. /ma) (dB) (dB) (dB) (dB) (@B) | (dB)

danun 5Und

09.00 4.j13.00 u.J16.00 U,

20 5 5 5 17.6 11.9 17.45 11.8 17.8 12.1
21 5 5 5 17.4 11.9 17.65 11.8 17.7 11.9
22 3/t 5 5 12.4 11.5 17.5 11.7 17.8 12.0
23 3 3 5 12.6 11.8 12.5 11.9 17.7 11.9
24 5 5 2 17.95 11.9 17.35 11.9 16.1 11.5
25 3 3 3 12.6 11.8 12.4 11.7 12.7 11.9
26 5 5 5 18.2 11.9 17.8 11.9 17.65 11.8
27 5 5 5 18.2 11.9 17.8 11.9 18.0 11.9
28 5 4 4 18.1 11.9 17.65 11.9 17.8 11.9
29 4 4 4 18.1 11.9 | 17.56 | 11.8 17.6 11.8
30 2 - - 17.6 11.6 - - - -




Jadggnu IDR laggmilanfisudinm Jaeuiu nnanigawim huemihivy
Bumauaa VI (F-1) # 174 seenariusen MuNMEMIUUBAN
(Gufl 15 Famey w.6.2537 L 24.00 u. thewn SCK. E/S 1ilu IBG. E/S)
Uszdufon..eman...2537

amuaame 09.00 u. 13.00 \u. 16.00 u.
Leuanmin
Sudl 2.sluaniinmiae (Co+No)/No| Eb/No |(Co+No)/No| Eb/No |(Co+No)/No| Eb/No
3nn(e/mm) (dB) (dB) (dB) (dB) (dB) (dB)
4. 5.Un@
09.00 4.]13.00 4.{16.00 u.
1 2 4 4 17.60 11.6 18.20 11.8 18.00 11.9
2 5 5 5 18.00 12.1 18.30 11.6 18.10 11.9
3 5 5 5 18.00 11.9 18.00 11.9 17.90 11.9
r 4 5 5 5 17.40 11.9 17.45 11.8 18.00 11.8
5 5 5 5 17.70 11.9 17.70 11.9 17.50 11.8
. 6 5 5 5 17.70 11.9 17.50 11.8 17.90 11.9
8 4 4 4 17.65 11.8 17.70 11.9 18.00 11.9
9 4 4 4 17.80 11.9 18.10 11.8 17.60 11.9
10 5 5 4 18.20 12.5 17.90 11.9 17.95 11.9
11 4 4 5 17.50 11.9 17.80 11.8 18.00 11.9
12 5 5 5 18.10 11.9 17.50 11.7 17.90 11.9
13 5 5 5 17.80 11.8 17.90 11.9 17.80 11.8
14 5 5 5 18.15 11.9 18.05 11.9 18.10 11.9
15 5 5 5 18.05 11.9 17.80 12.1 18.00 11.9
16* 5 4 4 17.45 12.3 16.70 11.9 17.50 11.8
17 4 4 4 17.35 12.1 16.80 12.1 16.30 11.8
18 4 4 5 16.50 121 16.00 12.1 16.90 12.5
19 4 4 4 16.30 12.1 16.50 12.1 16.60 12.1
22 5 5 5 17.40 12.5 16.20 11.9 18.00 12.6
23 5 5 5 17.95 12.6 17.90 12.6 17.95 12.8
24 4 4 3/ 17.10 12.3 17.60 12,5 17.50 12.3
25 4 4 4 17.40 12.3 17.50 12.5 17.00 12.5
26 4 4 4 16.75 12.5 17.40 12.6 17.30 12.5
29 5 5 5 17.80 12.5 17.50 12.5 17.70 12.5
30 5 5 2,3 17.70 12.6 17.50 12.5 16.35* 12.1*
31 4 4 2,3 17.80 12.6 17.95 12.6 16.35 * 12.1*
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Jadgyann DR Tegamilmafisudinm Jasuiu nnanigaudm huemihiey

- J L > |
Sunauan VII (F-1) 9 174 s3maziuesn esuumaymsulain
o o (Y
(YUN 15 NMAN W.A.2537 (1IN 24.00 U. engN SCK. E/S v 1BG. E/S)
Uszhidou..Auenen...2537

amwaime 09.00 . 13.00 u. 16.00 .
1.8unnmin
Suit 2.duamidmisy (Co+No)/No| Eb/No |(Co+No)/No| Eb/No |(Co+No)/No| Eb/No
3. (a/m) (dB) (dB) (dB) (dB) (dB) (dB)
403 5.Uné
. 09.00 u.]13.00 w.[16.00 u.
1 4 4 4 17.60 12.6 17.70 12.5 17.85 12.6
2 5 5 5 18.50 13.0 18.40 13.0 18.70 13.0
3 4 4 4 17.50 12.5 17.60 12.5 17.90 12.5
4 5 5 5 18.15 13.0 18.20 13.0 17.60 12.5
5 4 5 5 17.40 12.6 18.15 13.0 18.00 12.8
"6 5 5 5 17.30 12.6 17.50 12.6 17.00 12.6
7 5 3/m | 3/m 17.40 12.6 16.20 12.1 16.10 12.1
8 5 5 5 17.35 12.6 18.05 12.6 17.90 12.6
9 5 5 5 17.40 12.6 17.75 12.6 18.00 12.6
10 5 5 5 17.70 12.6 17.65 12.6 17.80 12.6
11 4 4 4 17.65 12.6 17.50 12.6 17.80 12.6
12* 5 5 5 18.00 12.8 18.00 12.6 17.90 12.6
13 5 5 5 17.70 12.6 17.75 12.8 18.25 12.6
14 4 4 3/6n 17.60 12.6 17.75 12.6 15.75 12.5
15 4 4 4 17.45 12.6 17.50 12.6 17.40 12.6
16 4 4 4 17.50 12.6 17.40 12.6 16.45 12.3
17 4 5 4 17.00 12.5 17.40 12.6 17.10 12.5
18 5 5 5 17.30 12.6 17.50 12.6 17.45 12.6
19 5 5 4 17.80 12.6 17.70 12.6 17.55 12.6
20 4 5 5 17.15 12.5 17.05 12.5 17.00 12.3
21 5 5 5 17.30 12.5 17.40 12.5 17.35 12.5
22 5 5 5 17.40 12.5 17.40 12.3 17.30 12.5
23 5 5 4 17.25 12.5 17.25 12.5 17.05 12.5
24* | 3/mm | 3/m | 3/m 16.40 12.3 16.50 12.3 16.40 12.3
25 4 4 4 17.55 12.8 17.60 12.8 17.50 12.7
26 4 5 3/ 17.40 12.6 17.40 12.6 17.75 12.6
27 5 3/ 3/1M 17.60 12.8 17.75 12.6 17.70 12.6
28 5 5 3/6n 17.80 12.6 17.60 12.8 17.65 12.8
29+ 4 4 1 18.50 13.0 18.45 13.0 18.05 13.0
30 5 5 5 17.90 13.0 17.35 13.0 17.90 12.8
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a o] @ v aa
Bumaudn VI (F-1) # 174 aenaziussn Mmuumaynsuudnn
o o (Y
(UN 15 RNMAN W.4.2537 1381 24.00 U. then SCK. E/S (hu 1BG. E/S)
Uz, amAN...2537

adgyeat IDR Tasamtiandisnainm Jaaudu ainandgawinm sumadiey

16.00 u.

amwamd 09.00 u, 13.00 u.
1.dluanmin
Suil 2.tuaninias (Co+No)/No|Eb/No  |(Co+No)/No|Eb/No  [(Co+No)/No|Eb/No
3.vn(é/ma) (dB) (dB) (dB) (dB) (dB) (dB)
4.z 5.Uné
09.00 u.J13.00 uJ16.00 u.
3+ 5 3 1 17.85 13.0 17.80 12.8 12.70 10.3
4 5 1 3 17.75 12.6 14.65 11.2 17.50 12.5

5* 5 1 1 17.10 12.5 13.40 11.2 14.00 11.6
6* 5 5 3 17.00 12.6 17.75 12.6 14.20 11.2
7 5 5 5 17.55 12.3 17.55 12.6 17.75 12.6
10 5 2 4 17.85 12.6 17.45 12.3 17.65 12.5
11* 5 5 3 17.30 12.5 17.10 12.6 14.15 11.2
12 4 4 2 17.55 12.5 17.25 12.3 17.10 12.5
13 5 5 4 17.75 12.5 16.60 12.1 16.60 12.1
14 5 5 5 17.00 12.6 17.30 12.6 17.05 12.6
17 5 5 3 17.40 12.5 1.7.25 12.6 13.60 11.0
18 5 5 5 17.10 12.6 17.565 12.6 17.45 12.6
19 5 5 4 17.25 12.6 17.15 12.5 17.75 12.3
20 5 5 5 17.00 12.6 17.25 12.6 17.25 12.6
21 3 5 5 17.50 12.6 17.65 12.6 17.50 12.6
25 5 5 5 17.30 12.6 17.50 12.6 17.35 12.6
26 5 5 5 17.45 12.6 17.70 12.5 17.20 12.5
27 5 5 5 17.15 12.3 17.10 12.5 16.95 12.3
28 5 5 5 17.30 12.5 17.45 12,56 17.55 12.3
31 5 5 5 17.35 12.5 17.55 12.6 17.85 12.6
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Yadyqnn IDR lasamilmafisuaisn Jasusu nnanizawsm huanihisy
dunauaa VI (F-1) # 174 semaziuaen MUNMEMSUUBHN
(Sufl 15 Bonaw w.6.2537 I 24.00 . $1enn SCK. E/S {lu 1BG. E/S)
Usshifeu.. wgadinmeu...2537

amuome 09.00 u. 13.00 u. 16.00 u.
: 1.dunnwin
"J'uﬁ 2.luanidmisy (Co+No)/No| Eb/No {(Co+No)/No| Eb/No |(Co+No)/No] Eb/No
3. k(e /mn) (dB) (dB) (dB) (dB) (dB) (dB)
4. 5.0n@
09.00 1.[13.00 u.[16.00 w.
1 5 5 5 17.40 12.5 17.40 12.5 17.40 12.5
2 5 ) 5 5 17.75 12.6 17.70 12.5 18.00 12.6
3 5 5 5 17.85 12.6 17.75 12.6 18.10 12.6
4 5 5 5 18.00 12.6 - 18.00 12.6 18.50 12.6
7 5 5 5 18.10 12.6 18.00 12.6 17.30 12.5
« 8 5 5 5 17.70 12.6 18.00 12.6 18.00 12.6
9 5 5 5 17.75 12.6 18.00 12.6 17.85 12.5
10 5 5 5 17.70 12.5 18.00 12.6 18.00 12.6
i 11 5 5 5 17.75 12.8 18.00 12.6 18.10 12.6
14 5 5 5 18.10 12.6 18.00 12.6 18.45 12.6
15 5 5 5 17.90 12.6 18.00 12.6 18.65 13.0
22 5 5 5 18.00 12.6 18.00 12.6 18.50 12.8
23 5 5 5 18.50 12.8 18.65 12.8 18.75 13.0
24 5 5 5 18.70 13.0 18.50 12.8 18.40 12.8
25 5 ] 5 5 18.55 13.0 18.50 12.8 18.65 13.0
28 5 5 3/ 18.70 13.0 18.50 12.8 18.75 13.0
29 5 5 31 18.70 13.0 18.70 13.0 19.00 13.0
30 5 5 5 18.75 13.0 18.70 13.0 18.75 13.0
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adeyaas IDR Mnaail IBK (KDD) Uszinadidy shuandiay

Dumaudn VII (F-1) Uszudau nInian 2537

—— 09.00 . (Co+No)/No (dB)
—6—13.00 U. (Co+No)/No (dB)
—3— 16.00 U. (Co+No)/No (dB)
—O0— 09.00 U. IMwWa M€
—6—13.00 u. amwame
—3¥— 16.00 U. aMNaIMA

21 22 23 24 25 26 27 28 29

zt
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(Co+No)/No (dB)

[ T
a o O N O,

o N

a’ AU =4 A \J
fyana IDR N5unamil IBARAKI (KDD) Useinediilu
MUMITEN DuauEn VII (F-1)
samau 2537

Fnmwanmed 09.00 .
Il anwemd 13.00 u.
A anwenme 16.00 u.

—e— (Co+No)/No (dB) 09.00 u.
—6— (Co+No)/No (dB) 13.00 w.
—%— (Co+No)/No (dB) 16.00 u.
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(Co+No)/No (dB)

hrd JU i Gl ¥
deyges IDR NIuInaontl IBARAKI (KDD) Uszineai]u
auUaMaNBUMaLEa VI (F-1)
AueYy 2537

amwame 09.00 u.
Ml 5 wane 13.00 u.
amwaine 16.00 u.
—eo— (Co+No)/No (dB) 09.00 u.
—8— (Co+No)/No (dB) 13.00 .
—e— (Co+No)/No (dB) 16.00 u.
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s o P oy
aqna IDR N5uanaonil IBARAKI Useinedilu

puMATENdUaLES VI (F-1)

Uszdnday..aaeN. . W.A4.2537

—o— dmuwaimel 09.00 u.
—il— gmwanne 16.00 u.
—0— (Co+No)/No {(dB) 09.00 u.
—— (Co+No)/No (dB) 16.00 u.
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(Co*No)/No (dB)
b b
Qo nNy [N =] o] o nNy

(74 Jﬂl | J ¥
deyaes IDR NFuMNEaU IBARAKI Uszinsigyu
EhuamMENdUmaLEe VI (F-1)

woAIMeau 2537

anmwanme 09.00 u.
I @7 wa1ne 13.00 u.
dneame 16.00 u.
—&— (Co+No)/No (dB) 09.00 u.
—— (Co+No)/No (dB) 18.00 u.
—&— (Co+No)/No (dB) 16.00 .

Z
z
7 .
Z
z
z
%
Z
Z
7z
Z
Z
z
2
Z
Z
.
Z
z
z
7z
A

1
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dyanes IDR N5uanaenil SALT CREEK an3gaiaam
MUY Dutmauds VI (F-1)

AINYION.. W.A.2537

gnwame 09.00 .
R amwa e 16.00 .

—e— (Co+No)/No (dB) 09.00 u.
—8— (Co+No)/No (dB) 13.00 U.
—&— (Co+No)/No (dB) 16.00 \.
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QO N &= O ™

deyeyae IDR NSuInamil SALT CREEK uas JBG.
ansgasmeuaey sumauas VI (F-1)
NMAN.N.A.2537

gnmwenme 09.00 u.
B Smweme 13.00 u.
agmwenmA 16.00 u.
~&— (Co+No)/No (dB) 09.00 u.
—6— (Co+No)/No (dB) 13.00 u.
—8— (Co+No)/No (dB) 16.00 u.
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(Co+No)/No (dB)
o )

I0dyqu IDR lesdgaiiandiaudinm nnanil JBG.
ansgauamehuaandumaudn VI (F-1)
AUENE.. W.F.2537

fusaed damwaime 09.00 u.
Bl amwaimd 16.00 u.
—&— (Co+No)/No (dB) 09.00.

—8— (Co+No)/No (dB) 16.00 u.
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(Co+No)/No (dB)

20

a o 1Y o
deygnas IDR N5ulannanil JBG. (AT&T)
ansgawim suaman dumauda VII (F-1)
AaAN..2537

damwaime 09.00 u.
Il amMwWem@ 13.00 u.
] dMWaIMA 16.00 U.
—&— (Co+No)/No (dB) 09.00 .
—B8— (Co+No)/No (dB) 13.00 u.
—o— (Co+No)/No (dB) 16.00 u.
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55



20

(Co+No)/No (dB)
el el
1) o

(3]

dyana IDR Ialaagdmiimamisnedsh nndail JBG.
(AT&T) anagawsn shuaminguduwmauds VI (F-1)
WOAINEU.. N.F.2537

dnwea1nd 09.00 .

I anwa e 13.00 .

dmweone 16.00 u.
—e— (Co+No)/No (dB) 09.00 u.
—6— (Co+No)/No (dB) 18.00 .

—8— (Co+No)/No (dB) 16.00 u.
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nanTAReTARTYYIN IDR Ananigaiiing uasdijunearagullsiad

5.1

52

5.3

] v
o~ e o

daararfivinsiaiudaianizioainaedi Aa 09.00 4., 13.00 U. uaz 16.00 U. Usngdn
daaaiianisiadulssadanandlutl wa2537 dulianmin vidafimsunnlugasion
[ ] . ] dl til oy Iy o [ % ] o &
nanedy weitluazanainaeAy edaananfiduanililsivianisda  uwsinsauainiiunnnig
UftRnuzessondl 4 dndaaaafiduanuinluesinawiuluanzznuiuoas dygui
Fudungnaanauaean ¥inli Bit Eror Rate g9 warinasiiia Sync. loss 1842947 IDR ¥

Wideyoureumavne

n1eimAN  Bit Error Rate (BER) 1Mas IDR Ndlaldeumindnd asiinisdnanican
(Co+NoJNo 1atild Spectrum Analyzer in123m# IF 140 MHz ufafauiluan BER 16aan
arinlugiil 27(6) vFadnen EbNo 16an In Service Readout meter 4iiaglu IDR MODEM

uwda ety BER dananinlugi 28(p)

szun IDR Fiaundaniludl w.e 2535 Wma’\"\uummmuﬂﬁnﬁu ¥Rnsiariunnaie
Bumaugn VA (F-10) dedlusnadinufiasuusengnnsldon iarlszudadamdenunn
Few Aldeslfanafieulrasuuy incined Orbit il luniafiden wasn
auante M ARiansen sl (inclined Orbit tavanns 0 ~ 2.2 a9An) ifaanuans
amAliafaafian &y IDR fFudnanasRdyyAas uaz BER ge M liine
nerunaaRsild Lﬁﬂom?ﬁﬁﬂﬁiﬂﬁuﬂf‘j ﬁmmﬁmcﬁ'ﬁmmn ALLNANIE Sync. loss WN
WhaasnedwigninuaziiuRuannglgudnaslils sunszie AUl 16 unsAn 2637 Mg
SumauanlFldaaiiennadlnl e aodioy Sumaugn Vil (F-1) mawnuasii 39a0
ieumdluidnistasnthund Aaufluuuy Station Kept uazfisz@ninmgs finu GAIN

gandAnfieAdinlsyann 4 dB uazaeas IDR Aildeueg) Waildaunnldanifianni



58

Tmiwds neamildeananigaundmidldviamanindidesanenid (EIRP) & ¥l

anil ¥ AT Tadtynunnd (Co+NolNo Ananigauinige Aa

IS - VA (F-10) IS - VII (F-1)
' dA (Co+Nol/No ananigausn 13 dB 175 dB
& (Co+Nol/No aneyyju 13 dB 145 dB

]
o

AUMUINATYYI04 (Co+No)/No Vioﬁmnmmﬁﬂumquqnfh wazdtycyad IDR MmIn

wa"'gfaLu?mq:qqnfhﬁmmqmﬁﬁmmnrﬂa.]u ag 3 dB  m#imdrycyaod IDR Aniages

Uszinanaazagdisin

(1) dadynyrnisuiuainaniganiing Harlunnmin A1 (Co+NolNo azamadtlszany
4 ~6dB

2) dadtyryrnuaincgu aduanuiin An (Co+Nol/No axana Usennn 5 ~ 7 dB

54  aqUnanisindoyryrnd-IDR fnmeiadieanmainiawaauly fsuasuslumeed 22
uasBELFEnAn (Co+NolNo 1l Bit Error Rate fiumn319fi 19(b) wea1fda

5.4.1 ﬁmmﬁmﬁiﬁmnm?jmu‘%m 9% {Co+No)/No 'lﬁ'\'q\uﬂmﬁﬂuﬁuim'\mﬂl]u NPT
amilderesanigeniin deaanaaniAsinsn EIRP ganandajuinlsi (Co+NolNo T
ffmmnam*gﬂLu’:‘mqqndﬁrﬁl]uﬂ?:mm 4 &8 aruanmindalunandaaiusin
qarasaiiniinld 127 dB 1ediiju 7.85 dB el BER fumiswd 19(0)
aufiudnen BER tasanigandnideagluinciimne 1x10" daurasLu A1 BER
qzagluinoual Degrade Aa 1x10° 29as1ile Degraded msdimsiauarividnasaslud
ATINTIN

5.4.2 avuiudn duanminasiinansenusaseaudtyonives IDR

543 tuanidntiae Auansenuliynin

5.4.4 Haflsmndsmianu fasiinava Idtyoyrugnasnaussdon Inansevusie

dtycyneu IDR AFudwA
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545 gaa9a1ivian1sdasaus 20 nengaAN 2537 T 30 worANeY 2637 Neluanwin
e 4 AFavintu
-4 L7 -~ = al o all -l 1 o~
546 TNUIINaNTgaIniliyNsn Yszunnd 7.96 a9AUATIYLUNYNGS 36 B9AN Uusianiy
audnn dedtygieangs Wadumnwinffidoudanlvssiudtyoy ity Degraded
dowin  yuraR At INAgeuasindidieanamAlng  &tynyruniulsay

! Degraded

55 wannnimausiellresssuy IDR

Tutlaqiiuiisvuy IDR Aldeuag nasdinsewald Forward Error Correction (FEC) Rate 3/4

Convolutional Encoding / Viterbi Decoding iWaLFurlggszuy IDR i neawigauidnaiae

COMSAT MARAAUUALNAREY Reed Solomon Outer Code taRnm iUl 1aq
- t < o~ " - al'd OI [ 4‘ -

n1sRAslaszUL IDR Wiasvuy IBS AUAIWENANYNAINGT 7 89A1 (NEWBNUIADINN
- ] o Ildnx

nsfudetinumaianliaaulsae

COMSAT NARaINL BT 198NN UAY

COMSAT naaasriu AFtaa/na. Tuilw.#.2536
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o . y - 4
AN3N 22 agUnan1rindeytyod IDR Ananigauidni uaztjiu

Taderyryreuananigawiing ffmd’ryryﬁmmnrﬂﬂu
anmemARTA | 41uaueds | (Co+NoliNo L'v?;ﬁ@ﬂ (dB) [Sruamnda| (Co+NoliNo s'ingm (dB)
1. dusnmin 4 12.70 4 7.85
2. tlumpniantias 7 16.10 7 11.60
3. INHUUN AY/277 25 12.40 28 8.65
4. WU 68 16.00 63 12,55

5. ANNBN1AUNG

(Co+No)/No g3ga (dB)

{Co+No)/No ¢gagm (dB)

18.75

14.85

ANT1T 19(b) : SATELLITE LINK PERFORMANCE For INTELSAT VIl and K; DR

CARRIER Using RATE ‘3/4 FEC (§1a0431/71 27(b) uax 28(b)

Bit Error Ratio Composite Rate Transmission Rate {Co+No)/No
Performance Eb/No (dB) Eb/No (dB) (dB)
1X10° 5.7 4.45 8.2
1x10° 8.0 6.75 10.2
E 1x10” 8.7 7.45 10.8
' 1%10° 9.2 7.95 113
1X10°" 11.0 9.76 13.0




MR 1)
MAXIMUM GLOBAL BEAM elr.p. REQUIRMENTS. dBW
{Low Gain} {4)
Carrler Racaive Earth Station
Tbrmation Provios A B
vate b 7e] 1 12 121 u 12} <
33 8
64 58.60 5600 8290 | 6520 6270 59.40
192 6340 60.80 5770 | 7000 6750 64.10
384 6640 6380 6070 | 73.00 7050 67.20
512 70.00 65.40 62.30 74.60 7210 68.80
1544 7250 6990 6670 | 79.10 7650 7320
2048 73.70 71.10 67.90 80,30 77.70 74.40
6312 78.60 76.00 7280 85.20 82.60 79.30
8448 79.90 77.30 74.10 86.40 83.90 80.60
32064 8870 8310 7990 | 9230 8970 86.40
34368 86.00 83.40 80.20 92.60 90.00 86.70
44736 87.10 8450 8130 | 9370 91.10 87.80
X (lor other 10.60 8,00 4.80 17.20 14.60 11.30
Inbo. redes)
il 1 o)
MAXIMUM GLOBAL BEAM ei.r.p. REQUIRMENTS. dBW
High Gain (4)
Carrlee Tocsive Excth Station
Tnlormation Provious A Revised A B -3 (33
rete (Rt /s) [t} 12 131 1 12) ) m 2 ] 1 2 [ 1 ] ©l
-0.6) 28
54 5540 5280 5020 | 6830 5570 5270 | 6020 57.60 5440 | 6250 6000 5650 | 64.40 61.90 B58.70
192 60.10 57.50 5500 | 63.00 6040 ©67.50 | 6490 6230 59.10 | 6730 6470 6130 | 69.20 6660 6350
284 63.20 60.60 58.00 66.10 63.50 60.50 68.00 6540 62.20 70.30 67.70 64.30 72.20 69.60 66.20
s12 6480 6220 59.60 | 6770 6510 6210 | 69.60 67.00 6380 | 7190 6930 6590 | 7380 71.20 67.80
1844 69.20 6660 64.10 | 7210 6950 6660 | 7400 7140 6820 | 7630 7380 7030 | 7820 7670 7260
2048 70.40 67.80 65,30 73.30 70.70 67.80 75.20 7260 69.40 77.60 75.00 71.50 79.50 76.90 73.80
6312 765.30 7270 70.20 78.20 75.60 7270 80.10 77.50 74.30 8250 79.90 76.40 84.40 81.80 76.80
8448 76.60 74.00 71.80 79.850 76.90 73.90 8140 7880 75.60 83.70 81.20 77.70 85.60 83.10 80.00
32064 | 8240 7980 7730 | 8530 8270 7980 | 87.20 8460 81.40 | . . . . .
34368 8270 80.10 77.60 | 8560 8300 8010 | 8750 8as0 8170 | . . . . .
44736 8380 8120 7870 | 8670 8410 81.20 | 8860 8600 8280 | . . . . .
X(orother | 730 470 220 | 1020 760 470 | 1210 950 630 | 1440 1190 840 | 1640 1380 1070
nfo. redes)

NOTE dnsumis1oit 1(a) uaz 1)

[1] INTELSAT V (F1-F4).

[2] INTELSAT Vv (FS5-F9), VA (F10-F12), VA(IBS) (F13-F18), and V1 (F1-F5) Charnel 9.
[3] INTELSAT V1 (F1-F5) Chawel 10,11,12.
{4] See general notes following Table 5.

{3] + denctes caniers not intended for this connection.
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TRl 2(a)
MAXIMUM 6/4 GHz DIRECT LINKS (HEMISPHERIC AND ZONE BEAM)
eirp. REQUIREMENTS, dBW
(Low Galn) (4)

Canler Raceive Earth Station
Information Previous A B
rate (kbitzs) | (1] (2)* (3] | (1} (2* (3]
(-0.9)

64 56.10 33.50 5280 | 6280 60.20 58.30
192 60.80 B8.20 57.60 |[67.50 64.90 63.10
384 63.80 61.20 60.60 | 70.50 67.90 66.10
512 6540 62.80 6220 | 7210 69.50 67.70
1544 69.90 67.30 66.60 | 76.60 74.00 7210

2048 ~ |71.10 6850 67.80 | 77.80 7520 7330
6112 76.00 73.40 72.70 {8270 80.10 78.20
8448 77.30 7470 74.00 | 84.00 8140 79.50
32064 83.10 80.50 79.80 | 89.80 87.20 85.30
34368 83.40 80.80 80.10 |90.10 87.50 85.60
44736 84.50 8190 81.20 {91.20 88.60 86.70
X (for other 8,00 540 470 |14.70 1210 10.20
Info. rates)

NOTE fwiumandl 2(a) :
{1] INTELSAT V (F1-F4)
{2] INTELSAT V (F5-F9), VA (F10-F12), VA(IBS) (F13-F15)
[3] INTELSAT V1 (F1-FB).
[4] Ses genera! notes following Table 5.
*  edrp. values for station operating on INTELSAT VA(IBS)
(F13=F15) Channel 3-4 and 7-8 hamisphericbeam uplinks are 0.8 dB higher.

meni 2(b)
MAXIMUM 6/4 GHz DIRECT LINKS (HEMISPHERIC AND ZONE BEAM) ed.r.p. REQUIREMENTS 4B
(High Gain) (5)
Carier Receive Earth Station
Infornation Pravious A Revised A B -3 F-2*%¢
rete (bitss)| (1) (237 (3] [§1] 2 3 [al 1 2 3 14l m 2 <) 14) 1 12 5 4
l'>4|!l 50.70 4B.10 46.80 | 54.20 51.60 50.50 48.80 |56.60 54.00 52.50 5030 |59.30 B6.70 55.10 5220 |61.20 5870 57.50 5440

192 55.50 52.90 51.60 [59.00 5640 5530 53.60 |61.40 5880 57.30 55.10 |64.00 61.40 59.90 57.00 [ 66.00 63.50 6220 659.20
384 5850 5590 54.60 | 6200 59.40 B58.30 56.60 [64.40 61.80 6030 58.10 | 67.00 64.40 6290 60.00 [ 69.00 66.50 65.20 62.20
512 60.10 57.50 56.20 | 63.60 61.00 59.90 58.20 [ 66.00 63.40 61.90 59.70 | 68.60 66.00 6450 61.60 |70.60 68.10 66.80 63.80
16844 64.60 62.00 60.60 {68.00 65.40 64.30 6260 [70.80 67.90 66.30 64.10 {73.10 70.50 68.90 66.00 | 75.00 4250 71.30 6820
2048 65.80 63.20 61.80 69.20 66,60 6550 63.90 [71.70 69.10 67.60 6540 [74.30 71.70 70.10 67.30 | 76.20 7370 72.50 69.40
6312 70.70 68,10 66.70 |74.10 71.50 7040 68.70 |76.60 74.00 7250 70.20 [79.20 76.60 75.00 7210 |81.10 7860 7740 74.30
8448 71.90 69.30 68.00 |75.40 7280 71.70 70.00 |77.80 7820 73.70 71.50 |80.50 77.90 76.30 73.40 |8240 7990 7870 75.60

32064 77.80 7520 73.80 |81.20 78.60 77.50 75.80 |83.70 81.10 79.60 77.30 |86.30 83.70 8210 79.20 L] . . +
34368 78.10 7550 74.10 |81.50 78.90 77.80 76.10 |84.00 81.40 79.90 77.60 |86.60 84.00 8240 79.50 + i) + +
44736 79.20 76,60 75.20 | 8260 80.00 78.90 77.20 |85.10 8250 81.00 78.70 [87.70 85.10 83.50 80.60 + . . .

X{forother | 270 0.10 -1.3 | 610 350 240 o070 | 860 600 4350 220 |11.20 860 7.00 410 [1310 10.60 940 630
Info. rates)]

NOTE' dfuimeil 2(b)

[1) INTELSAT V (F1-F4).

[2] INTELSAT V (F5-F9) all Channel, VA (F10-F12) Channa! 9, and VA(IBS) (F13-F15) Channe! 9.

(3] INTELSAT VA (F10~F12) excopt Channal 9, VA(IBS) (F13-F15) except Channal 9, and VI (F1-F5) Channel 9.

{4] INTELSAT VI (F1-FB) except Channel 9.

[5] See ganeral notes following Table 5.

[6] + denotes carrlers not intendad for this connection.
' eirp. vakues for stations operating on INTELSAT VA(BS) (F13-F15) Channel 3-4 and 7-8 in hemisperic beam uplinks are 0.8 dB higher.
*v INTELSAT VI (F1-F5) Channel 9 e.irp. vhies are 0.7 dB lower.



" 3ta)
MAXMUM 6/11 GHt CROSS-STRAPPED LINKS (EAST DOWN) els.p. REQUIERMENTS, dBW
FOR BOTH ATLANTIC AND PACIFIC OCEAN REGIONS

{Low Gain) {5)
Canier Receive Earth Station
formation Previous C
rete (Kbt /e) ul 123 “l
64 52.80 50.60 49.90
192 57.50 55.40 54.70
384 60.50 58.40 57.70
512 62.10 60.00 59.30
1544 66.60 64.50 63.70
2048 67.80 65.70 64.90
6312 7270 70.60 69.80
8448 74.00 71.80 71.10
32064 79.80 77.70 76.90
34368 B80.10 78.00 77.20
44736 B81.20 79.10 78.30
X (for other 4.70 260 1.80
Info. rates)
il 3(o)

MAXMUM 6/11 GHz CROSS-STRAPPED LINKS (EAST DOWN) el.r.p. REQUIERMENTS, dBW
FOR BOTH ATLANTIC AND PACIFIC OCEAN REGIONS

(Hgh Galn) (5)
Canier Receive Earth Station
Infomation Previows C Revised C E-3 E-2
rote (ki /s) 11 2 3 )] 1 12 341 m 2 3 [CH m 2] 3 3]
64 4840 45.80 44.60 45.20 49.40 46.80 45.90 5210 49.50 47.60 45.70 83.00 51.00 49.90 49.20
192 53.20 50.60 49.40 50.00 54.20 51.60 50.60 56.80 54.20 5240 50.50 57.80 58.70 54.60 54.00
384 56.20 53.60 52.40 53.00 57.20 54.60 53.60 59.90 57.30 55.40 53.50 60.80 58.80 57.60 57.00
512 57.80 55.20 54.00 54.60 58.80 56.20 58.20 61.50 58.90 57.00 58.10 6240 60.40 59.20 58.60
1844 62.30 59.70 58.40 59.00 63.20 60.60 59.70 65.90 63.30 61.50 59.50 66.80 64.80 63.70 63.00
2048 63.80 60.90 59.70 60.30 64.50 61.90 60.90 67.10 64.50 62.70 60.80 68.00 66.00 64.90 64.00
6312 68.40 65.80 64.60 65.20 69.40 66.80 65.80 72.00 69.40 67.60 65.70 7290 70.90 69.80 69.20
8448 69.60 67.00 65.80 66.40 70.60 68.00 67.10 73.30 70.70 68.80 66.90 74.20 72.20 71.10 70.40
32064 78.50 7290 71.70 7230 76.50 73.90 7290 79.10 76.50 74.70 72.80 80.00 78.00 76.90 76.30
34368 75.80 73.20 72.00 72.60 76.80 74.20 73.20 79.40 76.80 78.00 73.10 80.30 78.30 77.20 76.60
44736 76.90 74.30 73.10 73.70 77.90 75.30 7430 80.50 77.90 76.10 74.20 81.40 79.40 78.30 77.70
X (k;‘ other 0.40 -22 -3.4 -28 1.40 -1.2 -22 4.00 140 -0.4 -2.3 4.90 2.90 1.80 1.20
i‘la. rates)

NOTES #wilinie4#t 3(a) uas 3(b):

(1) INTELSAT V (F1-F4).
{2) INTELSAT V (F8-F9).

{3] INTELSAT VA (F10-F12), and VA (F13-FI3).

{4] NTELSAT Wt (F1-F5).

[5] Ses general notes folowing Tabls 8.




el 300) .
MAXEMUM 6711 Gtz CROSS-STRAPPED LINKS (WEST DOWN) edr.p. REQUIERMENTS, dBW
FOR ATLANTIC OCEAN REGION

{Low Gein) (6)
Canier Receive Exth Station
Information Previous C
vete (kbit/x) m 23 “ "
64 52.00 49.40 52.90 51.50
192 56.70 54.10 57.70 56.20
384 59.70 57.10 60.70 59.30
512 61.30 58.70 62.30 60,90
1844 65.80 63.20 66.80 65.30,
2048 67.00 64.40 88.00 66.50
6312 71.90 69.30 7290 71.40
8448 73.20 70.60 74.10 7270
32064 79.00 76.40 80,00 78.50
34368 7930 76.70 80.30 78.80
44736 80.40 7780 81.40 79.90
X (for other 3.90 1.30 4.90 3.40
Info. rates)
. .
mnreil 30d)

MAXIMUM 6711 GHz CROSS-STRAPPED LINKS (WEST DOWN) eJux.p. REQUEERMENTS, dBW
FOR ATLANTIC OCEAN REGION

(High Gain) (6)
Canfer Receive Emth Staflon
Infontiation Previous C Revised C E-3 E-2
rate (kbit/s) {1 (23.5] 4] 1] 23,5} (4l 11 2.8) 31 )] 1) 2.5) 3 (4
64 47.60 4520 4580 | 4860 4600 49.30| 5080 4830 47.20 61.50| 5500 8330 S81.50 56,70
192 5230 49.90 50.60 | 5330 5070 54.00| 5550 5310 5130 5630| 59.80 58810 5630 61.50
384 5530 5290 53.60| 5630 5370 57.00| B850 5610 54.90 5930| 6280 61.10 5930 64.50
512 5690 54850 5520 57.90 5330 5860 6010 5770 5650 6090 | 6440 6270 60.90 66.10
1544 6140 B9.00 59.60| 6240 5980 63.10| 64.60 6220 61.00 6530| 6880 67.10 6540 70.60
2048 6260 60.20 60.90] 63.60 61.00 6430} 6580 6340 6220 6650 70.10 6840 66.60 7180
6312 67.50 6510 6580 6850 6590 69.20| 7070 6830 67.10 7140| 7500 7320 7180 7670
8448 68,80 6640 67.00| 69.80 67.20 <7030} 7200 6950 6840 7270] 7620 7450 7270 77.90
32064 7460 7220 7290 | 7560 73.00 7630| 7780 7540 7420 7860 | 8200 8030 7860 8380
34368 7490 7280 7320| 7590 7330 7660 7810 7570 7450 7880 | 8230 B80.60 7890 B4.10
44736 76.00 7360 7430 77.00 7440 77.70| 79.20 7680 7560 7990} 8340 8170 B80.00 8520
X (for other | -0.5 -29 -2.2 080 -21 1.20 270 030 -0.9 ado 6.90 8.20 3.50 8.70
Info. rates)

NOTES fawiulewil 3(c) uas (dk
[1] INTELSAT V (F1-F4).

{2] INTELSAT V (F5-F9).

[3] INTELSAT VA (F10-F12),

{4] INTELSAT VA(IBS) (F13 and F15).
[51 INTELSAT V1 (F1-F5).

(6] Ses general notes following Table 5.



A 3te)
MAXIMUM 6711 GHz CROSS~STRAPPED LINKS (WEST DOWN) edir.p. REQUIERMENTS, dBW
FOR PACIFIC OCEAN REGION

{Low Gain) (6)
Canrler Roceive Earth Station
Information Previous C
rate (Wbit/s) [§1] 23] 2] 5
64 52.00 49.40 51.90 50.60
192 56.70 84.10 86.70 B55.20
as4 59.70 §7.10 59.70 58.30
512 6130 58.70 61.30 59.90
1544 63580 63.20 68.80 64.30
2048 67.00 64.40 67.00 68.80
6312 71.90 69.30 71.90 70.40 .
8448 73.20 70.60 73.10 71.70
32064 79.00 76.40 79.00 77.80
34368 79.30 76.70 79.30 77.80
44736 80.40 77.80 80.40 78.90
" X (for other A90 1.30 90 240
Info, rates)
maadl 3

MAXIMUM 6/1 1 GHz CROSS-STRAPPED LINKS (WEST DOWN) elr.p. REQUIERMENTS, dBW
FOR PACIFIC OCEAN REGION

(High Gain) (6)
Carier Receive Earth Station
Inforastion Previous C Revised C E-3 E-2
rate (kbit/s) 1) 23,5 4 [$3} {238 4] 43] 12.8] 3] 1) 8] 2.5 3] 4
64 47.60 45.20 45.80 48.60 46.00 4780 49.80 4730 46.20 49.50 53.00 51.70 50.60 54.40
1 9;2 52.30 49.90 50.60 53.30 80.70 52.50 84.50 52.10 50.90 54.30 87.80 56.50 58.40 8§9.20
384 85.30 52.90 53.60 56.30 83.70 58.50 57.80 85.10 53.90 5§7.30 60.80 59.50 58.40 62.20
5 l‘? 56,90 54.50 535.20 57.90 85.30 57.10 59.10 656.70 53.50 58.90 6240 61.10 60.00 63.80
1544 61.40 59.00 59.60 62.40 59.80 61.60 63.60 61.20 60.00 63.30 66.80 65.50 64.50 68.30
2048 62.60 60.20 60.90 63.60 61.00 62.80 64.80 62.40 61.20 64.850 68.10 66.80 65.70 69.50
6312 67.50 65.10 65.80 68.50 65.90 67.70 69.70 67.30 66.10 69.40 73.00 71.60 70.60 74.40
8448 68.80 66.40 67.00 69.80 67.20 69.00 71.00 68.50 67.40 70.70 74.20 72.90 71.80 75.60
32064 74.60 72.20 72.90 758.60 73.00 74.80 76.80 74.40 73.20 7650 80.00 78.70 77.70 81.80
34368 74.90 7280 73.20 75.90 73.30 78.10 77.10 74.70 73.60 76.80 80.30 79.00 78.00 81.80
44736 76.00 73.60 74.30 77.00 74.40 76.20 78.20 78.80 74.60 77.90 81.40 80.10 79.10 82.90
X (for other -0.5 -2.9 -2.2 0.30 =21 -0.3 1.70 ~0.5 -1.9 140 4.90 . 3.60 2.60 6.40
nfo. retes)

NOTES shwiumts#i 3(e) uas (f:
{1] NTELSAT V (F1-Fa),

{2] INTELSAT V (F5-F9).

[3] INTELSAT VA (F10-F12).

141 INTELSAT VA(BS) (F13 and F15).
151 INTELSAT VI (F1-F8).

[6] See ganeral notes following Table 5.



e dta)
MAXIMUM 1474 GH: CROSS-STRAPPED LINKS (WEST UP) elr.p. REQUIERMENTS ABW
(Low Galn) {4,5)
Carrier Recsive Earth Stafion
Information Previows A B
rte (ib4t/s) m @ B 1 12 ar
64 49.80 53.10 50.50 56.30 59.60 56.60
192 54.60 B7.90 55.30 61.10 64.40 61.40
384 57.60 60.90 58.30 64.10 67.30 64.40
512 59.20 62.50 59.90 65.70 69.00 66.00
1844 63.60 66.90 64.40 70.20 73.50 70.40
2048 64.80 68.10 65.60 7140 74.70 71.60
6312 69.70 73.00 70.80 76.30 79.60 76.50
8448 71.00 74.30 71.70 77.50 80.80 7780
32064 76.80 80.10 77.60 83.40 B6.70 83.60
34368 77.10 80.40 77.90 83.70 87.00 83.90
44736 78.20 81.50 79.00 84.80 88.10 85.00
X {for ather 1.70 8.00 2.80 8.30 11.60 as0
nfo, rates)
M 4tb)
MAXEMUM 1474 GHz CROSS-STRAPPED LINKS (WEST UP) edr.p. REQUIERMENTS dBW
(High Galn) (4,5)
Canley, Rocetve Eath Station
Infomation Previous A Rovised A B F-3 F-2
rate (ibitzs) | (11 2y r m e ayr 1 @ e 11 @ 13 B 12 13y
<
64 47.00 B0.30 48.30 49.20 82.50 49.80 852.70 56.00 53.00 55.30 68,60 55.50 57.10 60.40 57.20
192 51.70 55.00 53.00 83.90 57.20 84.30 ) 5740 60.70 57.70 60.10 63.40 60.30 61.90 68.20 62.00
384 54.70 58.00 86.10 86.90 60.20 57.80 60.40 63.70 60.70 63.10 66,40 63.30 64.90 68.20 65.00
512 56.30 59.60 87.70 58.80 61.80 59.10 62.00 65.30 62.30 64.70 68.00 64.90 66.30 69.80 66,60
1844 60.80 B4.10 6210 63.00 66.30 63.60 66.50 69.80 66.80 69.20 72.50 69.30 71.00 74.20 71.00
2048 62.00 685.30 63.30 64.20 67.80 64.80 67.70 71.90 68.00 7040 73.70 70.50 72.20 78.80 72.30
6312 66.90 70.20 68.20 69.10 72.40 69.70 72.60 75.90 72.90 765.30 78.60 75.40 77.10 80.40 77.20
B448 68.20 71.50 69.50 70.40 73.70 71.00 73.90 77.20 74.20 76.80 79.80 76.70 78.40 B1.60 78.40
32064 74.00 77.30 78.30 76.20 79.50 76.80 76.70 83.00 80.00 8240 85%.70 B82.50 84.20 87.50 84.30
34368 74.30 77.60 78,60 76.50 79.80 77.10 78.00 83.30 80.30 82.70 86.00 8280 84.50 87.80 B4.60
44736 7540 78.70 76.70 77.60 80,90 78.20 79.10 8440 81.40 83.80 87.10 8390 85.60 88.90 85.70
X (for other ~1.1 2.20 0.20 1.10 4.40 1.70 4.60 7.90 4.90 730 10.60 7.40 9.10 12.40 9.20
Inko. rates)

NOTES dwiumewil 4(a) unz by

[1] NTELSAT V (F1-F9) and VA (F10-F12).
[2] INTELSAT VA(IBS) (F13-F15).

{3] NTELSAT WVt (F1-F5).
4] Ald.r.p.vnh-nhrd-NhﬂcOcdedeBupldmudn).PuﬂcOumR-glu\d:.p.m-nl-ﬂbw-'(OdBupIdlmnmh).

(5] See general notes following Teble 5.
The ed.r.p. vahuas for INTELSAT VA(IBS) (F13-F15) and V1 (F1-F5) have bean calcubrted for uplink earth station Incated on the inner contour of the satefite

*

receive seterma beam. The el.r.p. for uplink station located behoeen the Innar and outer confour of the satedlita recelve arderma beam can be up to © 5 dB higher for

VA(BS) (FlS-FIS):-ﬂ_SdBHQ.hVI (F1-F5). The actual adustmant wil be supplied by INTELSAT when the location of the carth station is known.
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el a(o)
MAXMUM 1474 GHz CROSS-STRAPPED LINKS (EAST UP) elr.p. REQUIERMENTS dBW
(Low Gain) (3.4)

Carrler Recsive Earth Station
Information Previows A B
rate (kbit/s) n 2 m 121
64 51.10 48.60 | 57.60 54.60
192 B85.90 53.40 62.40 59.40
384 58.90 56.40 63.40 62.40
512 60.30 58.00 67.00 64.00
1844 6490 6280 | 7150 68.40
2048 66.10 6370 | 7270 69.70
6312 71.00 68.60 77.60 74.60
8448 7230 69.80 78.80 78.80
32064 78.10 75.70 84.70 8170 |
34368 78.40 76.00 85.00 82.00
44736 79.50 77.10 86.10 83.10
X (for ather 300 060 9.60 6.60
Inb. rates)
B
neik 4d)
MAXIMUM 1474 GHz CROSS-STRAPPED LINKS (EAST UP) ads.p. REQUIERMENTS ABW
(High Galn) (3.4)
Carvier Receive Earth Station
Information Previows A Revised A 8 F-3 F-2
rata {kbit/s) [} 12] 11 2] m 2 1] 2 11} 2
64 47.80 4600 | 51.90 49.60 | B4.00 5140| s660 5390| 5840 6550
192 52.60 50.80 56.60 54.30 58.70 56.10 61.40 58.60 63.20 60.30
384 65.60 53.80 59.70 57.40 61.70 59.10 64.40 61.60 66.20 63.30
812 57.20 55.40 61.30 59.00 63.30 60.70 66.00 63.20 67.80 64.90
1544 61.70 59.90 65.70 6340 67.80 65.26 70.850 67.70 7220 69.40
2048 6290 61.10| 6690 64.60| 69.00 6640 7170 6890 7380 70.60
6312 67.80 66.00 71.80 69.50 73.90 71.30 76.60 73.80 78.40 75.80
8448 69.00 67.20 7310 70.80 78.20 7260 77.80 75.10 79.60 76.70
32064 74.90 73.10 78.90 76.60 81.00 78.40 83.70 80.90 85.50 82.60
34368 75.20 73.40 79.20 76.90 81.30 78.70 84.00 81.20 83.80 8290
44736 7630 7480 | 8030 78.00| B240 7880 | BB10 8230 | 8690 84.00
X (for other ~0.2 -2 3.80 1.50 5.90 30 8.60 5.80 10.40 7.50
Info, rates)

NOTES shuwfumail 4(o) uaz ()

[1] INTELSAT V (F1-F9), VA (F10-F12) and VA(BS) (F13-F15).

[21 INTELSAT VI (F1-F5).

[3] Al ed.r.p. values are for AOR 325.5~341.5 and POR 174~180 (5 dB uplink margin.
AOR 307310 al.r.p. valus are 2 dB higher (7 dB uplink margin).

{4] Ses genersl nates kolowlng Tabla 5.



P Ble)
MAXIMUM 14711 or 14/12 GHz DIRECT LINKS (WEST to EAST) edr.p. REQUIERMENTS, dBW
{72 and 77 MHz TRANSPONDERS) (4,5)

Canrier Receive Earth Station
Infornation Previows C Ravised C E-3 E-2
rals (kbit/s) m 12 13 1 (21 13 1t} 12) 3] 11} 2 13
64 4570 47.10 4620| 4830 4900 4790 51.20 51.10 4970 | 56.00 8430 5380
192 5040 5190 51.00| 33.00 5380 B270| 5600 5380 B450| 6070 59.10 5B.60
384 53.40 54.90 54.00 56.00 56.80 58.70 89.00 58.90 57.80 63.70 6210 61.60
512 55.00 56.50 55.60 57.60 58.40 57.30 60.60 60.30 59.10 63.30 63.70 63.20
1844 59.50 61.00 60.00 62.10 62.80 61.70 658.00 64.90 63.60 69.80 68.10 67.60
2048 6070 6220 61.30] 6330 6400 63.00] 6630 6610 6480| 71.00 69.40 68.80
6312 63.60 67.10 66.20 68.20 68.90 67.80 71.20 71.00 69.70 75.90 74.30 73.70
8448 66.90 68.30 67.40 69.50 70.20 69.10 7240 72.30 70.90 77.20 75.50 73.00
32064 72.70 74.20 73.30 7530 76.00 74.90 78.30 78.10 76.80 83.00 81.40 80.80
34368 73.00 74.50 73.60 75.60 76.30 75.20 78.60 78.40 77.10 83.30 81.70 81.10
44736 7410 7560 74.70| 7670 7740 7630| 7970 79.50 7820 | 84.40 8280 8220
X (for other -24 -0.9 -1.8 0.20 0.90 -0.2 3.20 3.00 1.70 7.90 6.30 570
Info. rates)

NOTE shwilmanafl Bla:

{1] INTELSAT V (F1-F9) and VA (F10-F12).

{2] INTELSAT VA(IBS) (F13-F15).

[3] INTELSAT VI (F1-F5).

[4] Al adus.p. vahues msume tha sa of the low gain step except for those associated with INTELSAT VA(IBS) which assumas the we of the high gain step.

|51 Sea genarel notes following Table 5.

* The eirp. values for INTELSAT VA(IBS) (F13-F15) and VI (F1-F5) have been calaulated for uplink earth station located on the inner contour of the satelite
Twceiva antenna beam. The edr.p. for uplink etafion bocated betwean the tnner and outer contour of the satelita recetve antenna beam can be up to © 5 dB higher for
VA(IBS) (F13-F18): and 3 dB higher for VI (F1-F5). The actual adustment wil be supplied by INTELSAT when the locafion of the earth station s known.

mrafl 5(b)
MAXMUM 14711 or 14/12 GHz DIRECT LINKS (EAST TO WEST) eLr.p. REQUIERMENTS, dBW
{72 and 77 MHz TRANSPONDERS) (4,5)

Canfer Racsive Earth Station
Infomation Previows C Ravised C E-3 E-2
rate (ubit/s) 1] 12 &)} 1) 12 131 1 121 13) m 121 13)
64 47.60 48.00 47.70 49.60 50.70 51.20 52.80 54.00 54.60 57.40 59.00 59.40
192 5240 52.80 52.50 54.40 55.40 56.00 57.60 58.70 59.40 62.20 63.70 64.10
384 55.40 55.80 55.50 5740 58.50 59.00 60.60 61.80 6240 65.20 66.70 67.10
512 57.00 57.40 57.10 59.00 60.10 60.60 62.20 63.40 64.00 66.80 68.30 68.70
1844 61.40 61.80 61.60 63,50 64.80 65.00 66.70 67.80 68.50 7130 72.80 73.20
2048 62.60 63.10 62.80 64.70 65.70 66.20 67.90 69.00 69.70 72.50 74.00 74.40
6312 67.50 67.90 67.70 69.90 70.60 71.10 72.80 73.90 74.60 7740 78.90 79.30
8448 68.80 69.20 69.00 70.80 7190 7240 74.00 78.20 75.80 78.60 80.20 80.60
32064 74.60 75.00 74.80 76.70 77.70 78.20 79.90 81.00 81.70 84.50 + +
34368 74.90 78.30 75.10 77.00 78.00 78.30 80.20 81.30 82.00 84.80 . .
44736 76.00 76.60 76.20 78.10 79.10 79.60 81.30 8240 83.10 85,90 . 4
X (for other -0.5 -0.1 -0.3 1.60 260 alo 4.80 5.90 6.60 9.40 10.90 11.30
Info. rates)

NOTE shwdiimieefl Bib):

[1] INTELSAT V (F1-F9) and VA (F10-F12),

[2] INTELSAT VA(BS) (F13-F15).

[3) INTELSAT W1 (F1-FB).

[4] Al elr.p. values essume the usa of the low gain step excapt for those associated with INTELSAT VA(IBS) which assume the use of the high gain step.
[5] See genaral notes inlowing Tabls 5.

[6) + denctes carriers not tntended for this connection.
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el Bio)
MAXIMUM 14711 or 1412 GHz DIRECT LINKS (WEST to EAST) adr.p. REQUIERMENTS, dBW

(150 and 241 MHz TRANSPONDERS) (4,5)

{2] INTELSAT VA(BS) (F13-F15): Chanal 7-12 (241 MHz).

[3] INTELSAT VI {F1-F5) ! Channel 9-12 (150 MtE).

41 Md:.p.miumﬂnmo'ﬂnbwgdndtpnumhﬂwmddduﬁhmTVA(m)Mid’lmﬂn\uo'hﬂqhgdﬂd.p’.
[5] See general notes oloutng Table 5.
{6] ¢+ denctes carriers not intendad for this connection.

Canter Recsive Earth Station
Infomation Previous C Revised C E-3 E-2
rate (kblt/s) 1} 2r 3 1 21 3 831 2r 3 [$1} 2° &)\
64 46,00 4810 4530 | 4910 5030 46.60| 5260 5380 4850 57.20 57.20 51.60
192 5080 5290 s0.10]| 8390 s310 B140) 5730 5830 330 6200 6200 56.40
284 5380 5590 53.10)] 5690 6810 85440] 6030 6130 5630| 6500 6500 5940
512 6540 5730 B8470| 5880 8970 56.00| 6190 6290 5790 6660 6660 61.00
1844 5980 6200 59.10] 63.00 6410 6040{ 6640 6730 6230 | 7110 71.00 6540
2048 61.00 6320 6030| 6420 6530 61.60| 6760 6ms0 6360 7230 7220 6660
6312 56.90 68.10 6620| 69.10 7020 6650| 7280 7340 6840| 7720 7710 7150
8448 67.20 6930 6650] 7030 71.60 67.80| 7380 7470 69.70| 7840 7840 72.80
32064 7300 7500 7230 7620 7730 76.60| 79.60 8050 7550 ’ [ 78.60
34368 7330 7530 7260| 7650 77.60 7690| 7990 8080 7580 . . 78.90
44736 7440 7640 7370 77.60 7870 78.00| 81.00 8190 76.90 . . 80.00
X (for other -2.1 -0.1 -2.8 1.10 220 1.50 450 640 040 | 1040 9.10 3.50
Info. rades)
NOTE #wfumiaa# Blok:
{1} WTELSAT V (F1-F9) and VA (F10-F12): Channd 7-12 (241 MH).

The alr.p. valves jor INTELSAT VA(BS) (F13-F135) and V1 (F1-F35) have been cakulated jor uplink earth station located on the inner conlour of the salelite
recelve anterma beam. The elr.p. for upink station localed between the ner and outer contour of the salelite rucatve anjerma beam can be up to 5 dB higher for

VA(IBS) (F13-F15); and 3 dB higher for VI (F1-F5). The actual adustment wib be supplied by INTELSAT whan the bcation of the earth station is known.

it 6(d)

MAXIMUM 14711 or 14/12 GHz DIRECT LINKS (EAST TO WEST) elr.p. REQUIERMENTS, dBW

{150 and 241 MHz TRANSPONDERS) (4.5)

Carrler Receive Earth Station
Infomation * Previous C Ravised C E-3 E-2
rete (kbit/s) m 2) 3} m 2 3] {1 2] 3 m 12) 31
64 48.20 49.20 47.00 50.40 53.10 48.70 83.70 57.50 51.90 58.50 62.50 56.70
192 53.00 53.90 51.80 55.20 57.80 53.650 58.60 62.30 56.60 63.30 67.30 61.50
384 56.00 56.90 54.80 58.20 60.90 56.50 61.30 63.30 59.60 66.30 70.30 64.50
512 57.60 58.50 56.40 59.80 62.30 58.10 63.10 66.90 61.20 67.90 71.90 66.10
1544 62.10 63.00 60.90 64.20 66.90 62.50 67.80 71.30 65.70 72.30 76.30 70.50
2048 63.30 64.20 6210 63.50 68.10 63.70 68.70 7250 66.90 73.60 77.60 71.80
6312 68.20 69.10 67.00 70.40- 73.00 68.60 73.60 77.40 71.80 78.80 8240 76.70
8448 69.40 70.40 68.20 71.60 74.30 69.90 74.90 78.70 73.10 79.70 83.70 77.90
32064 7530 7620 7410 77.80 8010 7570 80.70 84530 78.90 + . .
34368 75.60 77.80 74.40 77.80 80.40 76.00 81.00 84.80 79.20 + + .
44736 76.70 78.60 78.50 78.90 81.50 77.10 8210 85.90 80.30 + + +
X {for other 0.20 1.10 -1 240 5.00 0.60 8.60 9.40 3.80 1040 14.40 8.70
Info, rates)

NOTE dwilins? 5idx:
[1] INTELSAT V (F1-F9) and VA (F10-F12): Channd 7-12 (241 MHz).
[2] INTELSAT VA(IBS) (F13 and F15) : Channal 7-12 (241 MHz).
(3] INTELSAT V1 {F1-F8) : Channel 9-12 (150 MHe).

(4] AR elr.p. values aasune the use of the low gain step except for those assoclated with INTELSAT VA(IBS) which sasume the use of the high gain step.

1{5] Sea ganaral notes following Tabla S.
{6] + denctes cariers not infended jor this connection.
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GENERAL NOTES

A9 1 D4 B

IR is the information rate at the channel unit input in bits per second.

The maximum e.i.r.p. includes a 2 dB allowance for satellite receive sensitivity variation, and
is show for a 10° elevation angle, and for earth stations located at bem edge.

For elevation angles other than 10° , and earth stations locations other than the beam edge,
the e.i.r.p. values shown in tables 1 through 5 may beadjusted by the correction factors K1
and K2 given in EISS module 402.

The e.i.r.p. requirements shown in tables 1 throufg 5 are based upon the use of Rate 3/4
FEC.

Maximum e.i.r.p. values are shown only for the recommended information rates. for other
informatien rates, the maximum e.i.r.p. can be computed by the following formular :

eirp. = X+ 10log {IR) .

where : X = the value for other information rates, shown in tables 1 through 5.
Previous A and C = Prior to 12 March 1986, Standard A earth stations were required to have
a minimum G/T of 40.7 dB/K and standard C earth stations were required to have a minimum
clear sky G/T of 39 dB/K
Revised A and C = From 12 March 1986 , Standard A and C earth stations were approved
with lower minimum G/T requirements as defined in IESS 201 (Rev 1) and 203 (Rev 1).

A negative number between brackets | ] indicates the amout by which the off-axis e.i.r.p.
does hot comply with the maximum permissible level defined in the relevant CCIR criteria.
The number in brackets are bases on the minimum earth station antenna parameters shown
on the next page. Earth station antennas having parameters better than those assumed, to
the extent that the off-axis e.i.r.p. complies with the CCIR criteria, can transmit these

carriers.



Earth station

standard
F-2 (21989
F-2 ( < 1988)
F-3 (= 1989)
F-3 { < 1989)
B (=>1989)
B (<1989
E-2
E-3

Where : o
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GENERAL NOTES An547 1 0 5

{continued)
Adjustment
Assumed Relative to

CCIR Criteria Sidelobe Main Beam Baseline Value
(dBW/4 kHz) Envelope (dBi) Gain (dBi)  in hrackets (dB)
32-251o09 0 32-251log 0 51.6 Baseline
35-251og O 32-251log 0 51.6 3.0
32-250g 0 32-2510g O 53.0 1.4
35-251log O 32-251log O 63.0 4.4
32-251log 0 32-251l0g 0 53.2 1.6
35-2510g O 32-251log 0 53.2 4.6
29 - 25 log O 32-251log O 55.5 Baseline
29 -251og O 32-2510og O 59.2 3.7

CCIR Rec 524-2 criteria at C - Band are
32 -251log O, dBW/4 kHz (before 1 January 1989 = <1989)
32 -251log O, dBW/4 kHz (on, or after 1 January 1989 = >1989)

CCIR proposed {under study) criteria at K - Band is 39 - 25 log 6 , dBW/40
kHz (29 - 25 log © , dBW/4 kHz). If this criteria is adopted, all categories of

Standard C and E will meet the off-axis limit.

Adjustment relative to Baseline Value in Brackets [dB] = the value shown in
this column can be added to the baseline value shown in brackets in the
e.i.r.p. tables. For example, if a baseline value in bracket is [-3.3] for an F-2
{ 21989) then an F-3 ( <1989} would comply with the off-axis criteria by 1.1
dB (3.3 +4.4=1.1)

O = is the angle in degrees between the main beam axis and the direction

considered.

The baseline values apply to elevation angle of 10° and each station location
at beam edge. For other locations, the baseline values can be reduced by
the correction factors K1 and K2 given in IESS Module 402.
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.ATLANTIC AND PACIFIC REGION 14 Ghz UP PATH MARGINS FOR POWER
CONTROL DETERMINATION FOR STANDARD C, E-3, AND E-2 EARTH STATION

Satellite “M”

Longitude Link Up Path “K”
{Degrees east) Margin (dB} | Criterion (%)*
325.5 to 3415 WEST UP

14 to 4 Ghz Links 7.0 0.04
14 to 11 or 12 Ghz Links 7.0 0.03
EAST UP
14 to 4 Ghz Links 5.0 0.04
14 to 11 ro 12 Ghz Links 7.0 0.01
307 to 310 WEST UP
14 to 4 Ghz Links 7.0 0.04
14 to 11 or 12 Ghz Links 7.0 0.02
EAST UP
14 to 4 Ghz Links 7.0 0.04
14 to 11 ro 12 Ghz Links 7.0 0.02
174 to 180 WEST UP
14 to 4 Ghz Links 6.0 0.04
14 to 11 or 12 Ghz Links 7.0 0.03
EAST UP
14 to 4 Ghz Links 5.0 0.04
14 to 11 ro 12 Ghz Links 7.0 0.01

* Based on up path rain criterion for this % of the time in one year.

NOTES:

1. The margins shown in this table are available under clear sky condition. If the rain statistics for
the earth station exceedsthe available margins indicated, it is neccessary to use uplink power
control or a diversity earth station. The amount of uplink power control required is the
differance between the rain attenuation (for K percent of the time) and the up-path margin (M)
indicated in the table above.

2. The parameters for 14 to 11 or 12 GHz Links are based on east-to-west and west-to-east
connections. When requirements for east-to-east or west-to-west connections materialize,
appropriate parameters will be supplied.

3. When international 14 or 11/12 GHz service in the Indian region materialize, parameters will be

supplied.
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Earth Station Equalization Required for Satellite Group Delay

Equalized Linear - Parabolic
Bandwidth Equalization Equalization
(MHz) {nsec/MHz) {(nsec/MHz)*
25<BW <45 Otox10 Oto2
45 <BW <135 Otoxb Oto2
1385 < BW <1575 Otot5 0to 05
16.75 < BW <225 Otot3 Oto 05
225 <BW <300 Otot2 O0to 05
30.0 < BW <450 Otox1 0t00.25

* By convention, the sign of the parabolic component of the satellite group delay is positive, and
therefore the earth stations should insert a negative value to achieve equalization.
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QPSK CHARACTERISTICS AND TRANSMISSION PARAMETERS FOR IDR CARRIERS

PARAMETER

REQUIREMENT

—_

. Information rate, IR
2. Overhead data rate for carriers with IR =
1.644 Mbit/s

3. Forward error correction encoding

4. Energy dispersal {scrambling)
5. Modulation:

6. Ambiguity resolution
7. Clock recovery

8. Minimum carrier bandwidth (allocated)
9. Noise bandwidth (and occupied bandwidth)
10. Eb/No AT BER (Rate 3/4 FEC)
a. Modems back-to-back
b. Through satellite channel
11. C/T at nominal operating point (10.7 BER)
12. C/N in noise bandwidth at nominal
operating point
13. Nominal bit-error-rate at operating.point
14. C[T at threshold
15. C/N in noise bandwidth at threshold
16. Threshold bit-error-rate

64 kbit/s to 44.736 Mbit/s
96 kbit/s

Rate 3/4 convolutional encoding/Viterbi
decoding
As per Figures 15 and 16
4-Phase Coherent PSK
Combination of differential encoding (180°)
and FEC (90°)
Clock timing must be recovered from the
received data stream .
0.7 R Hz or [0.933 (IR + Overhead)]
0.6 R Hz or [0.8 (IR + Overhead)]
10° 10" 10
§3dB8 83dB 88dB
57dB 87dB 92dB
-219.9 + 10 log,, (IR+OH), DBW/K
9.7 dB

7
1 X10
-222.9 + 10 log,, (IR+OH),DBW/K
6.7 dB
3
1x10

NOTES:

1. IR is the information rate in bits per second

2. R is the transmission rate in bits per second and equals {(IR+OH) times 4/3 for carriers employing Rate

3/4 FEC

3. The allocated bandwidth will be equal to 0.7 times the transmission rate, roundeb up to the next

highest odd integer multiple of 22.5 kHz increment (for information rates less than or equai to 10

Mbit/s) or 125 kHz increment (for information rates qgreater than 10 Mbit/s).

4. Rate 3/4 FEC is mandatory for all IDR carriers.
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FAULT CONDITIONS AND CONSEQUENT ACTIONS

FAULT (F) DETECTED ACTION (A) TO BE TAKEN
LOCATION CONDITION | IN STATION | TO TERRESTRIAL - TO SATELLITE
LINK** ({Across {Across Interface D)
Interface H)
IN STATIONS FS1* AS1 - AD1
FS2* AS1 AH1 AD2
FROM TERRESTRIAL - FA1 AS1 - AD1

LINK
{ACROSS INTERFACE A)

FROM SATELLITE FE1 AS1 AH1 AD2

(ACROSS INTERFACE E) FE2 AS2 AH1 AD2
FE3 AS3 - AD2
FE4 AS4 - -

* This function is to be performed only if practicable.

** Actions to be taken to the terrestrial link {i.e. AH1} are not mandatory.

See figure 12 for location of interfaces.



: AN997 11(a) and 11(b)

INTELSAT SATELLITE DELAY PARAMETERS

(a) Norminal Satellite Station-keeping Limits (Note 3)

Parameter V. VA and VA(IBS) Vi Units
' (provisional)

Maximum Variations 0.6 0.34 msec

Maximum Rate of 18.0 9.7 nsec / sec

Variations

{b} Possible Higher Inclinations for INTELSAT V, VA and VA(IBS) satellites {Note 4)

Inclination (d
Prarmeter 05 1.0 15 20 25 30 Units
Maximum Variations 1.1 1.8 2.6 3.3 41 48 msec
Maximum Rate of 40 67 94 121 148 176 nsec / sec
Variations
NOTES:

1. Maximum variations = peak-to-peak uplink plus downlink.

2. Maximum rate of variations = uplink plus downlink.

3. The delay parameters are based upon the following orbita! tolerances :

V. VA, VA(IBS) | Units
(provisional)
E - W Drift + 0.1 + 0.06 Degrees
Inclination + 0.1 +0.02 Degrees

4. The E - W drift will be maintained within + 0.1°.
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MINIMUM DOPPLER/PLESIOCHRONOUS BUFFER CAPACITY REQUIREMENTS

BUFFER CAPACITY (ms) FOR VARIOUS
SATELLITE ORBIT CIRCUIT CONFIGURATIONS
INCLINATION CASE 1 CASE 2 CASE 3

’ {DEGREES) Figure 13(a) Figure 13(b) Figure 13(c)
0.1 (Norminal) 16 24 27
05 25 44 4.7
1.0 39 7.4 7.7
1.6 5.5 10.4 10.7
20 6.9 13.2 13.6
25 8.5 16.4 16.7
3.0 9.9 19.2 19.6

Notes: 1. The above minimum buffer capacities include a factor of two to allow the buffer to
start in the center and then drift in either direction.

2. The above capacities were derived by adding the requirements due to satellite delay
variations (doppler buffer) and due to the interfacing of different national clocks
(plesiochronous buffer).

3. Actual buffer capacity is likely to be larger due to the need to slip primary order

streams on a multiframe basis.
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CCITT DIGITAL HIERARCHIES FOR USE WITH RECOMMENDED INTELSAT CARRIERS

DIGITAL HIERARCHICAL BIT RATES (Mbit/s) INTERWORKING
HIERARCHY ASSOCIATED WITH EACH DIGITAL HIERARCHY HIERARCHY BIT*
. LEVEL BASED ON THE PRIMARY LEVEL RATES (Mbit/s)

1 (Primary) 2.048 1.544 1.544 2.048

2 8.448 6.312 6.312 6.312

3 34.368 44736 32.064 44736

* As recommended in CCITT Rec. G.802, the bit rates shown in this column will normally be

used for interworking between networks with different hierarchies.



82

a
ANTNN 14

INTELSAT MULTIPLEX CHARACTERISTICS FOR MULTI-DESTINATIONAL OPERATION

TRANSMITTED NUMBER OF NUMBER AND BIT
BIT RATE 64 kbit/s RATE OF LOWER ORDER CCITT MULTIPLEX
(Mbit/s} CHANNELS TRIBUTARIES RECOMMENDATION NOTE
{Note 3) S

1.544 24 - G.733 n
2.048 30 (31) - G.732 (4}
6.312 96 4 x 1544 G.743
6.312 90 (93} 3 x2.048 G.747
6.448 120 (124) 4 x 2.048 .G.742

32.064 480 5 x6.312 G.752

34.368 480 {496) 4 x 8.448 G.751

44736 630 (651) or 672 7 x6.312 G.752 {2)

NOTES: (1) A 24 frame multiframe as defined in CCITT Rec. G.704 Para.3.1.1.3 A shall be
used with the transmitted 1.544 Mbit/s bit rate.

{2)  44.736 Mbit/s bit streams can carry 630 (651) 64 kbit/s channels (in cases
where the 6.312 Mbit/s tributaries are composed of three 2.048 Mbit/s stream),
or 672 64 kbit/s channels (in cases where the 6.312 Mbit/s tributaries are

composed of four 1.544 Mbit/s streams)

(3)  The 2.048 Mbit/s bit stream is composed of 32 time slots (TS) or channels where
TSO is reserved for frame alignment and alarms and TS16 can be used for
signalling or to transport traffic. The number in parentheses includes the number

of channels available when TS16 is used to transport traffic.

{4) Itis recommended that bit 1 of the 2.048 Mbit/s frame be used for a cyclic
redundancy check (CRC) procedure as specified in CCITT Rec. G.704 Para.2.3.3
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RECOMMENDED SPECTRUM ANALYZER SETINGS

IDR CARRIER A. Residual Carrier Check B. {Co+No)/No  and
SIZE Spectrum  Measurement
Info. Rate Amp. span RBW VBW Span RBW VBW
(bit/s) (dB/Div) (Hz) (Hz) (Hz) (Hz) (Hz) (Hz)
64 k 2 100 k 100 100 180 k 10 k 3
192 k 2 300 k 300 100 500 k 30 k 10
384 k 2 500 k 1k 100 1LY 30k 10
512 k 2 1M 1k 100 1M 30 k 10
1024 k 2 2 M 3k | 100 2 M 100 k 30
1644 k 2 3M 3k 100 3M 100 k 30
2048 k 2 EM 3k 100 5 M 100 k 30
6312 k 2 10 M 10 k 100 10 M 100 k 30
8448 k 2 20M 10k 100 20M 100 k 30
32.064 M 2 80 M 100 k 100 80 M 300 k 100
34.368 M 2 80 M 100 k 100 80 M 300 k 100
44,736 M 2 100 M 100 k 100 100 M 300 k 100
RBW = resolution bandwidth
VBW = video bandwidth
NOTE: If the spectrum analyzer dose not give valid results with the recommended video

bandwidth settings , a higher VBW may be used in conjunction with video averaging.

Do not chang the resolution bandwidth.



(Co+No)/No CONVERSIONS INTO Co/No , and Eb/No FOR RATE 1/2 and 3/4 FEC
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{Co+No)/No Co/No (dB) Ebt/No (dB) Ebc/No (dB} Ebc/No (dB)
(dB) 3/4 FEC 1/2 FEC
5.00 3.35 0.35 1.60 3.35
5.50 4.06 1.06 2.31 4.06
6.00 474 1.74 2.99 4.74
6.50 5.40 2.40 3.65 5.40
7.00 6.03 3.03 428 6.03
7.50 6.65 3.65 4.90 6.65
8.00 7.25 425 5,50 7.25
8.50 7.84 484 6.09 784
9.00 8.42 542 6.67 8.42
9.50 8.98 5.98 7.23 8.98
10.00 9.54 6.54 7.79 9.54
10.50 10.09 7.09 8.34 10.09
11.00 10.64 7.64 8.89 10.64
11.50 11.18 8.18 9.43 11.18
12.00 11.72 872 9.97 1.72
12.50 12,25 9.25 10.50 12.25
13.00 12.78 9.78 11.03 12.78
13.50 13.30 10.30 11.65 13.30
14.00 13.82 10.82 12.07 13.82
14.50 14.34 11.34 12,69 14.43
15.00 14.86 11.86 13.11 14.86
16,50 15.38 12.38 13.63 16.38
16.00 16.89 12.89 14.14 15.89
16.50 16.40 13.40 14.65 16.40
17.00 16.91 1391 15.16 16.91
17.50 17.42 14.42 15.67 17.42
18.00 17.93 14.93 16.18 17.93
18.50 18.44 15.44 16.69 18.44
19.00 18.94 15.94 17.19 18.94
19.50 19.45 16.45 17.70 19.45
20.00 19.96 16.96 18.21 19.96

NOTES: IF (C+N)N = A (dB)

A0
Then C/N=101log (10° -1) (dB)
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Overhead FEC** QPSK E
— Addition Scrambler Encoder Modulator [
To Up
Converter
TRANSMIT CHANNEL UNIT
Overhead* FEC** QPSK E
Buffer* descrambler ——
Removal Decoder Demodulatorf” From
Down Converter
RECEIVE CHANNEL UNIT
Information Rate, IR
B, C  Composite Rate, CR = IR Plus Overhead
Transmission Rate, R = CR/FEC (FEC = Code Rate = 3/4 or 1/2)
" E Symbol Rate, SR = R/2

* The buffer location may vary from that shown depending upon the clocking

arrangement selected.
** The FEC Code Rate is 1/2 or 3/4.

gﬂﬁ 1. ILLUSTRATION OF IDR CHANNEL UNIT
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»
L
N 74

g17 3
EARTH STATION IF AND RF GROUP DELAY RESPONSE

R = TRANSMISSION RATE [N BITS PER SECOND
* = The amplitude and group delay responses are mandatory only for the transmit chain.



 COORDINATES OF POINTS

.20 POINT DENSITY FREQ.
. 7
(dB,/H2)  (Hz)
% , : A - 60 100
N 40 -
- | 2 : B - 90 100k
3 2
3
2
S S0l
E
2
w -
[=]
woogof Z
. 5- . A
&=
7] 7
o e
£ [
[=] ¥ 7/
=
= . Z
w
o
5 20 L.
w %
(-]
x Z
© %
00
, 8
: ] 1 | ‘1
10 109 1K 10K 100K

FREQUENCY FROM CENTER (Hz)

g4
CONTINUOUS SINGLE SIDEBAND PHASE NOISE REQUIREMENT «

( for carriers with information rates less than or equal to 2.048 Mbit/s)

* The transmitted phase noise requirement may be satisfied by meeting either of to limits. The
above phase noise density requirement is mandatory only in the case that Limit 1 has been
selected by the earth station applicant, and only in the case of the transmit earth station.



RELATIVE POWER (dB)
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COORDINATES OF POINTS

POINT  AMP.(dB) NORM.
FREQ. (H2)
. A + 0.25 0.0
B . 0.25 0.0
C + 040 0.05 R
D - 025 0.05 R
E + 0.80 0.10 R
F + 0.15 0.10 R
G + 2.70 020 R
H + 1.40 0.20 R
- 106~ [ + 260 0.225R
: J + 1.90 0.25 R
< G | K - 0.10 025 R
L - 3.10 030 R
M - 6.10 030 R
0 N - 16.00 0.45 R.
0 - 27.00 053 R
'R = TRANSMISSION RATE IN BITS
- 10— é PER SECOND
Z
: 2
: | 7
~20}- ’ Zi
| 7
- 7
] ! %
: 7 0
~- 300 . %
7
7
~ac 7
| Z
: 7 '
- E f " ~
: 7
1 | ! ] LA L | ' | 1 | ] B
0.1R 0.2R 0.3R 0.4R 0.5R 0.6R 0.7R 0.8R
NORMALIZED FRQUENCY FROM CENTER (Hz)
N

511 5(a)

MODULATOR FILTER AMPLITUDE RESPONSE

NOTE: The filter response is not a mandatory requirement. It is used to specify the transmit

spectrum, which is a mandatory requirement.



RELATIVE POWER (dB)
| .
N
o

!
[4N]
o

~40

I
Co=
o , o

!

A . Cc E
S
4 SIS

l

l

1

COORDINATES OF POINTS

POINT  AMP(dB)  NORM.
FREQ. {Hz)
A + 025 0.0
B - 025 0.0
c + 025 0.15 R
D - 0.25 0.15 R
E + 025 020 R
F - 1.00 020 R
G - 050 0.225R
H - 2.00 0.25 R
I - 400 . 025R
J - 9.00 030R .
K - 12.00 030 R
L - 35.00 0.50 R
M - 40.00 0.55 R

EANAARAARE AR .

R = TRANSMISSION RATE IN BITS
- PER SECOND

%

NP

..M

!

1

I

1

1

1

0.1R

0.2R

0.3R

1
0.4R

5114 5(b)
'DEMODULATOR FILTER AMPLITUDE RESPONSE

0.5R
NORMALIZED FRQUENCY FROM CENTER (Hz)

0.6R



(%)

N
\
N
\
+0.5/R |}~ \\\\\
_ N
N w A OO #0281
Z  +0.25/R .
§ 0.0 : l [ ]
= : 0.125R 0.25R - . . 0.375R
§ NORMALIZED FREQUENCY FROM CENTER (Hz) ;
g ~0.25/R - :
3 OO T ] ™
N
—-0.5/R §
. \
X
N
R = TRANSMISSION RATE IN BITSPER SECOND - ’
51171 6
MODULATOR AND DEMODULATOR FILTER GROUP DELAY RESPONSE

N

NOTES:
1. The filter response is not a mandatory requirement. It is used to specify the transmitted carrier

spectrum, which is a mandatory requirement.
2. Either the above group delay response or a phase response with less than * 4 degrees

departure from a linear phase shift {over the frequency range + 0.25R Hz above the center

frequency) may be used.



. RELATIVE POWER (dB)
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COORDINATES OF POINTS

POINT  AMP.(dB) NORM.
FREQ. (H2)
A + 025 0.0
B - 025 0.0
+10 C + 025 0.05R
D - 040 0.05 R
E + 025 0.10 R
F - 040 0.10R
G + 025 020 R
H - 1.00 0.20 R
< - 050 0.225R
J - 2.00 0.25 R
K - 400 0.25 R
L - - 9.00 030 R
M - 12,00 030 R
7 N - 35.00 0.45 R
_ é P - 16.00 035R
N Q -24.00 0.40 R
-20 é S - 40.00 053 R
é R = TRANSMISSION RATE IN BITS
f PER SECOND
-30 . é
Z N 72
Z 2
40 Z Vo
Z ° |
2
. N R P -;//”"- N T T DO S S N W |
0.2R 0.3R 0.4R 0.5R 0.6R 0.7R 0.8F
NORMALIZED FRQUENCY FROM CENTER (Hz)
~
g 7
POWER SPECTRAL DENSITY MASK AT MODULATOR OUTPUT
NOTES:

1. Points A through N correspond to points A through N in Figure B{a) Modular Filter Amplitude

Response
2. 0 dB relative power corresponds to -10 log (R/2) dB/Hz relative to the unmodulated carrier

power,



P >
Encoder #1
Q — 2 P Channel
1 / y A 3
3 P T
Encoder #2
Q
v
1
— 2 Q Channel
P 3 Point A
Encoder #3 T
Q
P
Decoder #1
ChannglP 1/ 2 Q o
P Decoder #2 ;3
4
Q
—
14
Channel Q 2
3 PDecoder #3
Q

31.!"7{ 8
CONFIGURATION OF ENCODER AND DECODER FOR IDR CARRIERS
GREATER THAN 10 Mbit/s

1 symbol
—

Channel P From From From From From
Encoder #1 | Encoder #2 | Encoder #3 | Encoder #1 | Encoder #2

From From From From From
Channel Q Encoder #1 | Encoder #2 | Encoder #3 | Encoder #1 Encoder #2

gﬂﬁ 9
SIGNAL FORMAT AT POINT A IN FIGURE 8 IDR CARRIERS
GREATER THAN 10 Mbit/s

92



Rate 1/2 Coded

Generator Polynomial = 133 (octal)

I ;m_r \; ).
:f'l\
[;\ a N >
Differential Generator Polynomial = 171 (octal)
Encoder
91l7i 10

Data

Deleting Bit
pattern = 110

Bit Selector

Bit Selector
Deleting Bit
pattern = 101

93

Rate 3/4 Punctured
Coded Data

P

Q

CONVOLUTIONAL ENCODING PROCESS BLOCK DIAGRAM
FOR USE WITH VITERBI DECODING (Rate 3/4 FEC)

Notes

1.
2.
3.

The symbol @D denotes a modulo-2 adder.

In the deleting bit pattern, 1 denotes transmitting and 0 denotes deleting.
The right-most shift register stage corresponds to the least sinificant bit in the -

Generator Polynomial.



FRAME PERIOD = 125 ps

v

3

12 bits 193 bits or 256 bits  DATA
OH (1544 kbit/s) (2048 Kbit/s)
FIRST —
BIT
TRANSMITTED
RAM 1

FRAME # T2 I I I I 1 | I |
1 0 1 0 0|« P, i I P, >
2 1A dr 4 P, P,
3 0 1 0 0 P, P,
4 0 A, dy d, P, P,
8 0 1 0 0 P, P,
6 1 A,  dy d P, P,
1 1 1 0 0 P, P,
8 1 A, d, d P, P,

C A J
Y Y
FRAME AND MULTIFRAME ALIGNMENT,
BACKWARD ALARM, ESC VOICE CHANNELS
ESC DATA
(FAAd)

P*** = ESC VOICE CHANNEL i BITS (i = 1,2); (Set to 1 if not used)

A, = BACKWARD ALARM TO DESTINATION i {l = 1,2,3,4); no alarm = 0; Alarm =1
d; = ESC DIGITAL DATA (I = 1 to 8); (Set to 1 if not used)

8 FRAME = 1 MULTI-FRAME (PERIOD = 1 ms)

OH RATE = 12 BITS/125 ps = 96 kbit/s

*  Bits 5 and 9 in the overhead frame correspond to the first bits transmitted in the ESC voice channels.
**  d, corresponds to the first bit transmitted in the ESC data channel.

*** P.was formerly designated by V..

917 11(a)
OVERHEAD STRUCTURE FOR 1544 AND 2048 kbit/s IDR CARRIERS

94



SUB-FRAME PERIOD

A

L 4

125/3 = 41 2/3 ps
4 BITS OH 263 BITS DATA SUB-FRAME
(FAA.d) 1
4 BITS OH 263 BITS DATA SUB-FRAME
P 2
4 B'PTZS, OH 263 BITS DATA SUB-F ;AME

3 SUB-FRAMES = 1 FRAME (PERIOD = 125 ps)

8 FRAMES = 1 MULTI-FRAME (PERIOD = 1ms)

OH RATE = 12 BITS/125 ps = 96 kbit/s

P, and P, were formerly designated by V, and V, respectively.

U7l 1(b)
OVERHEAD STRUCTUER FOR 6312 kbit/s IDR CARRIERS

ALLOCATION OF OH BITS IS SAME AS 1544 AND 2048 kbit/s case.

95



r'S

SUB-FRAME PERIOD

v

125/3 = 41 2/3 ps
4 BITS OH . 352 BITS DATA SUB-FRAME
(FAA,d) 1
p1* 2
4 BITS OH 352 BITS DATA SUB-FRAME
p2* 3

3 SUB-FRAMES = 1 FRAME (PERIOD = 125 ps)

ALLOCATION OF OH BITS IS SAME AS 1544 AND 2048 kbit/s

8 FRAMES = 1 MULTI-FRAME (PERIOD = 1ms)

OH RATE = 12 BITS/125 ps = 96 kbit/s

P, and P, were formerly designa'ted by V, and V, respectively.

LU 110
OVERHEAD STRUCTUER FOR 8448 kbit/s IDR CARRIERS

96
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v

I

Sub-Frame Period (125/12 = 10 5/12 ps)

OHbit | 334 bits or 358 bits or 466 bits DATA
#1 (32.064 Mbit/s) (34.368 Mbit/s) (44.736 Mbiys)
] . SUB-FRAME 1
OH bit
o1 DATA

SUB-FRAME 12
« 1 OH Bit inserted every sub-frame
o 12 Sub-frames = 1 frame (period = 125 ps)
o 8 frames = 1 multi-frame (period = 1 ms)
e OH rate = 12 bit/125 ps = 96 kbit/s

|
first bit

. transmitted

ALLOCATION OF OH BITS
OH bit # {sub-frame #)

FRAME# [1 2 3 4| 5°6 7 8 [9* 10 11 12
1 0 1 0 0]|¢ P, R P, >
2 1 A, d**d, P, P,
3 01 0 0 P, P,
4 0 A, d,d, P, P,
5 01 0 0 P, P,
6 1 Ay dy dg P, P,
7 11 0 0 P, P,
8 1 A, d, dg P, P,

P*** = ESC Voice Channel i bits {i = 1 to 2); {Set to 1 if not used)
A, = Backward Alarm to Destinatiqn i{ir=1 to 4); no alarm = 0; Alarm =1
d, = ESC Digital Data (l = 1 to 8); (Set to 1 if not used)
8 Frames = 1 Multi-frame (Period = 1 ms)
OH Rate = 12 bits/125 ps = 96 kbit/s)
* Bit 5 and 9 in the overhead frame correspond to the first bits transmitted in the ESC voice
channels.
** d, corresponds to the first bit transmitted in the ESC data channel.

*** P was formerly designated by V,

gﬂﬁ 11(d)
OVERHEAD STRUCTURE FOR 32.064, 34.368 AND 44.736 Mbit/s IDR CARRIERS



CHANNEL UNIT

FROM TRANSMIT ©  TO SPACECRAFT
—_— ) N S—
TERRESTRIAL 5 SIDE :
LINE '
H, D
T0 — RECEIVE e FROM
TERRESTRIAL ! . SPACECRAFT
LINE ? SIDE ?
MAINTENANCE
) ENTITY :
g1l 12

IDR ALARM CONCEPT
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NATIONAL EARTH EARTH NATIONAL
DIGITAL NETWORK 1 STATION 1 STATION 2 DIGITAL NETWORK 2
A H~
~
[ S
|
(\ d— INTERFACE L)
| . |
Koo o Jom— -
(h
BUFFER{ _
s -
u BUFFER TIMING \_)
10-11 cLock 10- 11 cLocx
Rec. G.811

Rec. G.B11

BUFFER SIZE REQUIREMENT = DOPPLER + PLESIOCHRONOUS

-

gﬂ%" 13(a)

-

CASE 1. EXAMPLE OF TIMING AND BUFFERING ARRANGEMENTS

-

(Digital Network at Both Ends)

NATIONAL EARTH EARTH ANALOG - DIGITAL
DIGITAL NETWORK ~ STATION STATION LCONVERSION
P s
m d— INTERFACE ' o
4 [ el t
dgl Ll . ————
s L :!E‘—% AR —eat¥-
\é) BUFFER. TIMING
N

-11
10°7" CLOCK pFFER $IZE REQUIREMENT = TWICE DOPPLER

Rec. G.811

217 1300)

CASE 2. EXAMPLE OF TIMING AND BUFFERING ARRANGEMENTS
{One End of the Link Remotely Timed From Other End)

NOTE: IN BOTH CASE THE BUFFER MAY OR MAY NOT BE LOCATED AT THE EARTH STATION
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NATIONAL EARTH EARTH ANALOG - DIGITAL
DIGITAL NETWORK STATION STATION CONVERSION
A H
(\- CL—-INTERFACE ‘ :
- - . T ! P
0 L 4
\é_/ BUFFER A TIMING )
. 10"11 cLock
Rec. G.811
NATIONAL EARTH
DIGITAL NETWORK STATION
A .
) L —INTERFACE R 1
] . . . )
I PO
\é) BUFFER 8 TIMING
1011 cLock

Rec. G.B11

BUFFER A SIZE REQUIREMENTS = TWICE DOPPLER + PLESIOCHRONOUS
BUFFER B SIZE REQUIREMENTS = SAME AS CASE 2
NOTE: THE BUFFER MAY OR MAY NOT BE LOCATED AT THE EARTH STATION.
217 13(c) '
CASE 3. EXAMPLE OF TIMING AND BUFFERING ARRANGEMENTS
(Recovered Timing From One Station s Used For Transmitting to Another Station)

4,

NATIONAL EARTH EARTH NATIONAL
ANALOG NETWORK STATION STATION ANALOG NETWORK
A | | A .
Q%—— INTERFACE }
!
e D~z e —
TIMING
517 13(d)

CASE 4. EXAMPLE OF TIMING AND BUFFERING ARRANGEMENTS
(No Synchronous Digital Network at Either End and No Buffer Requirements}
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(-0.3R, —9dB) (+0.3R, ~9dB)

F

(~0.35R, - 16dB)
J H

(+0.35R,-16dB)
1

i (+0.5R, - 26dB)

Relative Power (dB)

(-0.5R, -26dB)

Lt e L L E T L L e L

-0.8R -0.6R -0.4R -~0.2R 0 0.2R . O0.4R 0.6R 0.8R

,_
&IJI:'-IiI.lnlnl;
I
1
n
[=]

NORMALIZED FREQUENCY

R: The transmission rate R is defined as the bit rate entering the

modulator after the application of Forward Error-Correction

-

(FEC) coding and including overhead bits.

Note: O dB relative power corresponds to the maximum power

density. .

717l 14 SPECTRAL MASK AT HPA OUTPUT
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PCM
CODER
&

DECODER["

ADPCM
PROCESSOR

RECEIVE VOLUME CONTROL SIGNAL

PCM
CODER
&

DECODER/[*

ADPCM
PROCESSOR

TRECEIVE VOLUME CONTROL SIGNAL

4 OUTGOING (RECEIVE)

RXAL1-4

BACKWARD ALARM

4 INCOMING (TRANSMIT)  TXAL14

TRANSMIT
INPUT
| XMFR1 |—p{ VOLUME |
CONTROL
v CHANNEL 1
OUTPUT
O Le—IXMFR2 l¢—| VOLUME |¢—
| CONTROL
RECEIVE
C
E
TRANSMIT
INPUT
XMFR3
2 [ I voLume [
c CONTROL
CHANNEL 2
H OUTPUT
—XMFR4 |¢—| VOLUME |¢—|
CONTROL
— RECEIVE
T
x [ ALARM
/ RELAYS
R le
X
A OPTO
L COUPLERS
A
R
M

TIMING
&
CONTROL
LOGIC

FRAMING

DEFRAMING

CONTROL

EPLDS

106

9
RD96 6
0 K
R
| SD96 b
v p
E S
R | SCT9
S D
A
T
A
TRANSMIT SIDE
SERIAL DATA CHANNEL
TX1kHz
D
R 8
| TX8kHz
Y
E k
R |, TX8kbps
S b
p
S
D RX8kbps
R
' D
V | RX8kHz
E A
R T
S T RXIKHz
A
RECEIVE SIDE

SERIAL DATA CHANNEL

gﬂﬁ 19 ESC INTERFACE Board Block Diagram
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BER

Test-Set _D

IDR Channel unit
(TRANSMIT)

IF Noise
Generatoro,

BER

TEST EQUIPMENT ARRANGEMENT FOR DEMODULATOR PERFORMANCE TEST

4_ iDR Channel Unit
-S
Tost-Set (RECEIVE)
Beceiva
Spectrum
Analyzer G
af
guin 22

(IF and RF Loop)

Y

E/S
Transmit

Vi

Test Loop
Translator

Noise

Z

E/S
Recesive

R |
Carrier

Level

Adjust

109



TRANSMIT EARTH STATION

110

IDR up RF OUT
— 5 CHANNEL ‘ ’
ouT MON.
TEST POINT \ LO (TP) POINT _M_ATT.
FREQUENCY TRANSMISSION
MONITORING [¢
COUNTER EQUIPMENT
RECEIVE EARTH STATION
IDR
DOWN
GHANNEL PN
UNIT IF CONVERTER
PATCH
IF BAY
SPECTRUM  |e——
ANALYZER /—
POWER \
METER
(W/FILTER)

gﬂﬁ' 23: TEST EQUIPMENT ARRANGEMENT FOR e.i.r.p., FREQUENCY,
and RECEIVE (Co+No)/No TEST



TRANSMIT EARTH STATION

IDR P RF OUT
CHANNEL |
UNIT CONVERTER
(TRANSMIT)  }

RECEIVE EARTH STATION

CHgﬁLEL DOWN RF IN
UNIT F CONVERTER [T
PATCH
IF BAY
SPECTRUM |,
ANALYZER P
POWER
METER
(WJ/FILTER)

;ﬂ‘?’i 24: TEST EQUIPMENT ARRANGEMENT FOR DEMODULATOR
INPUT LEVEL SETTING



IF Transmission
Measuring instrument

(Generator)

fc

112

IF Transmission
Measuring instrument

(Receiver}

IF
Spectrum
Analyzer

Camera or
Plotter

IF
Up*
Input —
Path
F Down*
Output e
Path

CAUTION: 1. Ensure that the transmit center frequency (fc)
and span are correct. In general fc will not be

70 or 140 MHz.

2. Obtain 10C authorization prior to transmitting to

the satellite.

* Ensure that the up path (or down path) being measured

includes any IF filtering which follows the modulator

{or precedes the demodulator).

gﬂﬁ 26: TEST EQUIPMENT ARRANGEMENT FOR IF-TO-IF FREQUENCY

PERFORMANCE TEST



TRANSMIT EARTH STATION

113

BER IDR
CHANNEL IF OUT
SET (TRANSMIT)
RECEIVE EARTH STATION
- oA RF IN
TEST CHANNEL DOWN  f—
ES UNIT IF CONVERTER
SET (RECEIVE)
PATCH
IF
SPECTRUM BAY
ANALYZER

gﬂﬁ 26

TEST EQUIPMENT ARRANGEMENT FOR LINK BER PERFORMANCE TEST



BIT ERROR RATE
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1.0E-2 ’
' i : = e
T i 1 1 i 1"i 1
i | I T ]
! TEST CONDITION
1.0E3 = S . Date:
— N Unit
A \\ N Data Rate:
N . L Coding:
N
1.0E4 \ N‘ 11
~ — + - = \‘\: - :
: i L \‘\ N i |
[ \ -
| Y
1.0E5 N | \ ! N‘
as T + " N : = ;
1 \C :
- G N« 2 N i
. " b \ . \‘A
S 1| THEORY \
o - . \! F
(ideal Modem) > IF n \‘l-_.R
LDE.E 3 ] T XT ' X
NI a .
| \ C
T HN
] \ T \\
1.0E.7 - . ) ’\‘\.
- : f 1‘ ; + ‘: ‘\
: ! Ly X \Y
' LY
i 1 \ T A‘
\\ \‘
1.0E8 ! ! : NN
= : T
v e s i \
: ! - \
\?\
1.0E8 :
6.0 7.0 8.0 940 10.0 11.0
N

{Co + No)/No, dB

g‘ﬂﬁl 27(a) MANDATORY PERFORMANCE FOR INTELSAT V, VA, VA(IBS) AND Vi

IDR CARRIERS USING RATE 3/4 FEC: (Co+No)/No
{Spectrum Analyzer Method)

12.0



BIT ERROR RATE
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E 4
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