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Table A-3. GSa Mobile V-Band Link
~u MO bile l:lear l:ondlUons

SUMMARY of Uulink SUMMARY of D~wnlin

Clear RaiD Units C ear Rain Units

Si te Elevation 35.0 d=ll SiteElevation 35.0 del!

Site Altitu:le (ASU kIn Site Alti tilde (ASL) km

FJeQllmcv 50.0 CHz Frewencv 40.0 (Hz

link 99.0 % Link ~9.0 %

Rain Model Used COR Rain Model Used CCIR
COR Rain Rej.tion K CORRain Re~ion K

AverueOttalre/Yr. 5256 minutI'S Averal!e O1talle/Yr. 5256 mind:es
CI:MA O1ip Rae RIQ M"n~ O1ip Rate R1Q M"",,

User DltaRate 8.2 Mbo~ UserData Rae 8.2 Mbos
Coded DltaRate 13.7 Mcbos Cod=dData Rae 13.7 Mcbps

Arr~ Power 12.0 W SaelliteTWrA 1100.0 W
'Ifansmtter Pwr 10.8 dBW Sat. Trll1smt Po\\er 20.0 lSW

Po\\er Back-off 1.0 1.0 dB Sa. HPABackoff 2.0 dB
# ofAxmlifiedCarriers 1.0 # ofFrM CanierslHPA 3.0

Trll1srnitur Losses 0.5 dB # CDMA./FtMABll1d 6.0
Antenna 0.6 m Tr • T nsses 0.5 dB

Min. AntennaGain 39.2 lSi Sat Min. Ant Gain 53.0 dBi

EIRPDer carrier 48.5 48.5 dBW EIRP of DL BeG 70.5 lSW
ElRPI FI:M carrier 65.7

Point./Po1. Los 0.5 0.5 dB ElRP ner CDMAUser 57.9 57.9 lSW
GID Slant Ran gc 38182 \em CEO~lll1tRange ':\R18 Icm

SoaceLoss 218.1 218.1 dB SoaceLoss 216.1 216.1 dB

Attn. Gas An. 3.6 3.8 dB Alm. Gas Alt. 1.0 2.9 dB
Cloud An. 2.6 2.6 dB Oolli Alt. 1.7 1.7 dB

Rain 8.4 dB Rain 6.9 dB
Ant. Pointing 0.5 0.5 dB

Sat An'Ann~n·in 52.5 lSi Peale Ant
_.

37.5 dBi
Sv stem Noi~e Te~ 649.2 'K RecaverSvs. 1eJDl. 334.8 527.3 'K

Sv stem Noise Temo 28.1 lSK RecaverSvs. Temo. 25.2 27.2 lSK

Satellite G'1 24.4 24.4 dBlK Station G'T U.8 9.8 lS/K
Boltzmann's -228.~ -228.6 lSW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

D:teetion BandNiclh 90.1 MHz D:ts:tion . h 90.1 MHz
NoiseBW 79.5 dBHz N:lise BW 79.5 lSHz

11 a I 76.7 I 78 5 .

Uplink Downlink

Clear Rain Units Clear RaiD Units
Uplink Total C/I 7.1 dB Ibwnlink Total ClI 7.1 dB

ClIo 86.6 86.6 dBlHz ClIo 86.7 79.6 lS/Hz
Available CI(N:l+Io 76.3 68.0 dBlHz Available CI(Nl-+lo 78.3 57.9 lS/Hz

AvailableEb/(N)+Io) 7.2 -1.1 dB Available 1b1(N)-+lo) 9.1 -1.3 dB
Reatired Eb/No 6.0 6.0 dB ReallJed ~/Nl 6.0 6.0 dB

Tnt.1 lIftH ..1l' 12 -7 1 riB Tn",1 n-.,... Hn" ·U .7':\ dB
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Table A-4o MEO Portable V-Band Link

MEO Portable Qear Conditions

SUMMARY of UDlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 del!' Site Elevation 35.0 dell

Site Altitude (ASU km Site Altitude CASD km

Freauenev 50.0 GHz Freauenev 40.0 GHz

Link 99.0 % Link 99.0 %
Rain Model Uied CCIR Rain Model Used CCIR

CCIR Rain Region K CCIR Rain Region K

AveralZe OutalZelYr. 5256 minutes Avera2e Outa2eJYr. 5256 minutes
CDMA Chip Rate 81.9 Mens Chip Rate 81.9 Mcns

User Data Rate 1.5 Mbos User Data Rate 1.5 Mhns
Coded Data Rate 2.5 Mebps Coded Data Rate 2.5 Mebos

ArravPnwer 10.0 W Satellite 1WfA 50.0 W

TransmitterPwr 10.0 dBW Sat. Transmit Power 17.0 dBW

PO\M!r Baek-off 1.0 1.0 dR Sat. HPABaekoff 2.0 dB
# of Amolified Caniers 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB #C........ ~MABand 6.0
Antenna 0.3 m Transmitter Llsses 0.5 dB

Min. Antenna Olin 33.2 dBi Sat Min. Ant. Gain 41.3 dBi

FlRP ner camer 41.7 41.7 dRW PlRP ofntL Beam 55.8 dBW

FlRPI FDM carrier 51.0
Point./Pol. Los 0.5 0.5 dB FlRP oer CDMA User 43.2 43.2 dBW

MEOSlant RllI'Iae 12391 km MEO Slant Ranlle 12391 km

Soace Loss 208.3 208.3 dB Soace Loss 206.3 206.3 dB

Atm. Gas Att. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB

CloudAtt. 2.6 2.6 dB Clow AU. 1.7 1.7 dB

Rain 8.4 dR Rain 6.9 dB
Ant. Pointinll 0.5 0.5 dB

Sat Antenna Glin 40.8 dRi Peale Antenna Gain 31.5 dBi

Svstem Noise Temo 649.2 OK Receiver Svs. Temo. 334.8 527.3 OK

System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 27.2 dBK

SatelliteGl1 12.7 12.7 dB/K Station GlT 5.8 3.8 dR/K
Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

Dete~tion Band\\idth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Tota CI 10.0 dB Downlink Total C/ 10.0 dB

010 89.6 89.6 dB/Hz Clio 89.7 79.6 dB/Hz
Available C/(No+lo 68.0 59.4 dBlHz Available CI(No+lo 68.0 57.2 dB/Hz

Available B>/(No+lo 6.2 -2.4 dB Available B>/(No+lo 6.2 -4.6 dB

Rea.rired BliNo 6.0 6.0 dB Reaui red Eb/No 6.0 6.0 dB
Tnt..lITnHnlr O? .51 4 rlR Tnt"l O? _, 0 Ii. rl'R
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MEO Mobile Clear Conditions

SUMMARY of Unlink SUMMARY of Downlink
Clear Rain Units Clear Rain Units

Site Elevation 35.0 de2 Site Elevation 35.0 del!:
Site Altitude (ASU km Site Altitude (ASU km

Freouenev 50.0 GHz Freauenev 40.0 GHz
link 99.0 % link 99.0 %

Rain Model Used CCIR Rain Model Used CCIR
CCIR Rain Region K CCIR Rain Region K

AverlUte Out8,2eJYr. 5256 minutes Averasr;e Outasr;eJYr. 5256 minutes
CDMA Chip Rate 81.9 Mens Chip Rate 81.9 Mens

User Data Rate 6.0 Mhos User Data Rate 6.0 Mhos
Coded Data Rate 10.0 Mebps Coded Data Rate 10.0 Mebps

Arrav Power 12.0 W Satellite 1WfA 50.0 W
Transmitter Pwr 10.8 dBW Sat. Transmit Power 17.0 dBW
Power Back-off 1.0 1.0 dB Sat. HPABackoff 2.0 dB

# of AmDlified Carriers 1.0 # ofFDM Carriers/HPA 3.0
Transmitter Losses 0.5 dB # .-.-~ • •.........~ •ABand 5.0

Antenna 0.6 m Transmitter Losses 0.5 dB
Min. Antenna Gain 39.2 dBi Sat Min. Ant. Gain 41.3 dBi

EIRP Der carrier 48.5 48.5 dBW EIRP ofDlL Beam 558 dBW
FlRP/ FDM carrier 51.0

Point.lPol. Loss 0.5 0.5 dB ElRP oer CDMA User 44.0 440 dBW
MID Slant Ranlle 12391 km MFDSlant Ran2e 12391 km

Space Loss 208.3 208.3 dB Space Loss 206.3 206.3 dB
Atm. Gas Att. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB

Cloud Att. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB
Rain 8.4 dB Rain 6.9 dB

Ant. Pointin2' 0.5 0.5 dB
Sat. Antenna (".ain 40.8 dBi Peale Antenna Gain 37.5 dBi

Svstem Noise Temo 649.2 OK Receiver Svs. Temn. 334.11 527.3 OK

System Noise Temp 28.1 dBK Receiver Svs. Temll. 25.2 27.2 dBK
Satellite GI1 12.7 12.7 dB/K ~tAtionGlT 11.8 9.8 dB/K

Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz
Detection Bandwicth 90.1 MHz Detection Bandwidth 90.1 MHz

NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz
7

Uplink Downlink
Clear Rain Units Clear Rain Units

Uplink Total CI 8.2 dB Downlink Total CI 8.2 dB
ClIo 87.8 87.8 dB/Hz ClIo 87.9 796 dB/Hz

Available CUNo+Io' 74.6 66.1 dB/Hz Available CI(No+Io 74.6 639 dB/Hz
Available Eb/(No+Io 6.8 -1.6 dB Available Ebf(No+Io 6.8 -3.9 dB

Remrired Eb/No 6.0 6.0 dB ReauiredEb/No 6.0 6.0 dB
Tnt ..! ITnlin\< OR _7 " tfR Tnt..! O.ll -9 9 dB
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Table A-6. GSa Portable V-Band Link In Rain

GSO Portable Rain Conditions

SUMMARY of Unlink SUMMARY of Downlink
Clear Rain Units Clear Rain Units

Site Elevation 35.0 de2 Site Elevation 35.0 de2
Site Altitude (ASU km Site Altitude CASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz
link 98.4 % link 96.4 %

Rain Model Used CCIR Rain Model Used CCIR
CCIR Rain Region K CCIR Rain Region K

Average Outage/Yr. 8410 minutes Averae:e Outal!:e/Yr. 18922 minutes
CDMAChip Rate 81.9 Mcns Chip Rate 81.9 Mcns

User Data Rate 0.5 Mbns User Data Rate 0.5 Mbns
Coded Data Rate 0.9 Mcbps Coded Data Rate 0.9 Mcbns

Arrav Power 10.0 W Satellite'IWTA 100.0 W
TransmiHer Pwr 10.0 dBW Sat. Transmit Power 20.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPABackoff 2.0 dB
# of AmolifiedCarriers 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # CDMAlFDMA Band 12.0
Antenna 0.3 m Transmitter Losses 0.5 dB

Min. Antenna Gain 33.2 dBi Sat Min. Ant. Gain 53.0 dBi

ElRP ner carrier 41.7 41.7 dBW ElRP ~ Dt'L Beam 70.5 dBW

FlRP/ FDM carrier 65.7
Point.lPol. Los 0.5 0.5 dB FlRP oer CDMA User 54.9 54.9 dBW

GFD Slant Ranlle 38182 km GEO Slant Range 38182 km
Space Loss 218.1 218.1 dB Space Loss 216.1 216.1 dB

Atm. Gas Att. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB
Cloud Atl. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB

Rain 6.5 dB Rain 3.3 dB
Ant. Pointing; 0.5 0.5 dB

Sat. Antenna Gain 52.5 dBi Peak Antenna Gain 31.5 dBi
SvstP.1T\ Noise Temo 649.2 OK Receiver Svs. Temn. 334.8 466.8 OK

System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 26.7 dBK

Satellite GI1 24.4 24.4 dB/K Station GIl 5.8 4.3 dB/K
Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

Detection Bandwidth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

."',

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total ClI 10.4 dB Downlink Total CI 10.4 dB

ClIo 89.9 89.9 dB/Hz ClIo 90.0 79.6 dB/Hz
Available CI(No+Io 69.9 63.2 dB/Hz Available CI<No+Io 69.9 63.2 dB/Hz

Available Eb/(No+lo 12.8 6.1 dB Available Eb/(No+lo 12.8 6.1 dB

Reauired Eb/No 6.0 6.0 dB ReauiredEb/No 6.0 6.0 dB
Tnt..1 TTnHn1c 6R o 1 dR Tnt,,! ~ '0 6R o 1 dR
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Table A-7. GSO Mobile V-Band Link In Rain

GSO Mobile Rain Conditions

SUMMARY of UDlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Flevation 35.0 dell Site Flevation 35.0 del!'

Site Altitude (ASU km Site Altitude (ASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz
link 98.7 % Unk 98.5 %

Rain Model Used CClR Rain Model Used CClR
CCIR Rain Region K CClR Rain Region K

Averag;e Outag;e/Yr. 6833 minlles Average Outage/Yr. 7884 minutes
CDMA ChipRate 81.9 MCDs Chip Rate 81.9 Mcns

User Data Rate 2.0 Mbns User Data Rate 2.0 Mbns
Coded Data Rate 3.4 Mcbps Coded Data Rate 3.4 Mcbps

Arrav Power 12.0 W Satellite 1WTA 100.0 W
TransmitterPwr 10.8 dBW Sat. Transmit Power 20.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPA Rar.lcoff 2.0 dB
# of AmnlifiedCarriers 1.0 # ofFDM Carriers/HPA 3.0

'Ii rLosses 0.5 dB # CDMAlFDMARAnel 6.0
AntennA 0.6 m Transmi tter Ins!;es 0.5 dB

Min. Antenna Gain 39.2 dBi Sat Min. Ant. Gain 53.0 dBi

EIRP oer carrier 48.5 48.5 dBW ElRPofDlL Beam 70.5 dBW
EIRP/ FDM carrier 65.7

Point./Pol. Lo!; 0.5 0.5 dB BRP oer CDMA User 57.9 57.9 dBW_.
t Ranlle 38182 km GEO Slant Ran2e 3818'] km

Space Loss 218.1 218.1 dB Space Loss 216.1 216.1 dB

Atm. Ga... Au. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB
Cloud Att. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB

Rain 7.3 dB Rain 5.5 dB
Ant. Pointinll 0.5 0.5 dB

Sat. Antenna Gain 52.5 dBi Peak Antenna (,~in 37.5 dBi
System Noise Temo 649.2 'K Receiver Svs. Temo. 334.8 509.5 OK

System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 27.1 dBK

Satellite G1'1 24.4 24.4 dB/K Station GIT 11.8 9.Q dB/K
Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

Detection Bandwidth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total CI 9.7 dB Downlink Total CI 9.7 dB

ClIo 89.3 89.3 dB/Hz ClIo 89.4 79.6 dR/Hz
Available ClfNo+Io' 76.5 69.2 dB/Hz Available CI(No+lo' 78.6 69.3 dB/Hz

Available Fb/(No+Io 13.4 6.1 dB Available Eb/(No+Io 15.5 6.2 dB

Reauired Eb/No 6.0 6.0 dB Reauired Fb/No 6.0 6.0 dB
Tnt", Tlnlinll' 7.<1. n 1 nR Tnt", Q .c; n? nR
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Table A-So MEO Portable V-Band Link In Rain

MEO Portable Rain Conditions

SUMMARY of Unlink SUMMARY of Downlin.
Clear Rain Units Clear Rain Units

Site Elevation ~5.0 del' Site Elevation 35.0 del'
Site Altitude (ASL) km Site Altitude (ASL) km

Freanen= 50.0 GHz FremJeJlcv 40.0 GHz
Link 98.2 % Link 95.4 %

Rain Model Used CCIR Rain Model Used CCIR
CCIR Rain Region J( CCIR Rain Region I<:

AveraJZe Outa2e1Yr. 9461 minutes Averaste Outa2e1Yr. 24178 minutes
CDMA Chip Rate 81.9 Mens Chip Rate 81.9 Mens

User Data Rate 0.4 Mbns User Data Rate 0.4 Mbos
Coded Data Rate 0.6 Mebps Coded Data Rate 0.6 Mebos

Arrav Power 10.0 W Satellite'IWTA 50.0 W
Transmitter Pwr 10.0 dBW Sat. Transmit Power 17.0 dBW
Power Back-off 1.0 1.0 dB Sat. HPA Backoff 2.0 dB

# of AmnlifiedCarriers 1.0 # ofFDM Carriers/HPA 3.0
Transmitter Losses 0.5 dB # CDMAlFDMA Band 6.0

Antenna 0.3 m Transmitter Losses 0.5 dB
Min. Antenna Gain 33.2 dBi Sat Min. Ant. Gain 41.3 dBi

BIRP ner carrier 41.7 41.7 dBW ElRPofDlL Beam 55.8 dBW
ElRP/ FDM carrier 51.0

Point /Pol. Los5 0.5 0.5 dB EIRP ner CDMAUser 43.2 43.2 dBW
MPf\I::I"... tRan2e 12391 km MID ~lant Ran2e 12391 km

SoaceLoss 208.3 208.3 dB SoaeeLoss 206.3 206.3 dB
Atm. Gas AU. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB

Cloud Atl. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB
Rain 6.0 dB Rain 2.9 dB

Ant. Pointin2 0.5 0.5 dB
Sat Antenna Gain 40.8 dBi Peak Antenna Gain 31.5 dBi

Svstem Noise Temn 649.2 OK Receiver Svs. Temn. 334.8 455.0 OK

System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 26.6 dBK
Satellite eJi 12.7 12.7 dB/K Station eJT 5.8 44 dB/K

Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz
Detection Bandwidth 90.1 MHz Detection Bandwidth 90.1 MHz

NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

Uplink Downlink
Clear Rain Units Clear Rain Units

Uplink Total CI 10.8 dB Downlink Total CI 10.8 dB
ClIo 9004 90.4 dB/Hz ClIo 90.5 79.6 dB/Hz

Available CI(No+lo' 68.0 61.7 dB/Hz Available CI(No+lo 68.0 61.8 dB/Hz
Available Eb/(No+lo 12.3 6.0 dB Available Eb/(No+lo 12.2 6.1 dB

Reauired Eb/No 6.0 6.0 dB ReauiredEb/No 6.0 6.0 dB
Tnt"l11...H ... li- 6.~ nn dB Tnt,,1 "., n 1 tfR
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Table A-9. MEO Mobile V-Band Link In Rain

MEO Mobile Rain Conditions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 de2 Site Elevation 35.0 de!!

Site Altitude lASD km Site Altitude lASD km

Freauenev 50.0 GHz Freauencv 40.0 GHz
link 98.5 % link 96.4 %

Rain Model Used CCIR Rain Model Used CCIR
CCIR Rain Region K CCIR Rain Region K

Avera2e Outage/Yr. 7884 minutes Averall:e Outall:e/Yr. 18922 minutes
COMA Chip Rate 81.9 Meos Chip Rate 81.9 Meos

User Data Rate 1.5 Mbos User Data Rate 1.5 Mbns
Coded Data Rate 2.5 Mebos Coded Data Rate 2.5 Mebps

Arrav Power 12.0 W Satellite 1WrA 50.0 W
Transmitter PM 10.8 dBW Sat. Transmit Power 17.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPABackoff 2.0 dB
# of Amoli tied Carriers 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # COMAlFDMA Band 5.0
Antenna 0.6 m Transmitter Losses 0.5 dB

Min. Antenna Gain 39.2 dBi Sat Min. Ant. Gain 41.3 dBi

EIRP ner carrier 48.5 48.5 dBW EIRP of niL Beam 55.8 dBW
EIRP/ FDM carrier 51.0

Point./Pol. In!! 0.5 0.5 dB ElRP oer COMAl Iser 44.0 44.0 dBW
MEa Slant Ran!!e 12391 km MEa Slant Ranl!'e 12391 km

Space Loss 208.3 208.3 dB Space Loss 206.3 206.3 dB

Atm. Gas Att. 3.6 3.8 dB Atm. Gas Att. 1.0 2.9 dB
Cloud Att. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB

Rain 6.7 dB Rain 3.3 dB
Ant. Pointinl!: 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 37.5 dBi
Svstem Noise Temo 649.2 ·K Receiver Svs. Temo. 334.8 466.8 OK

System Noise TemD 28.1 dBK Receiver Sys. Temp. 25.2 26.7 dBK

Satellite GIl 12.7 12.7 dB/K Station G"T 11.8 10.3 dB/K
Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

Detection Bandwidth 90.1 MHz Detection Bandwitth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

7

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total CI 10.2 dB Downlink Total CI 10.2 dB

ClIo 89.8 89.8 dB/Hz ClIo 89.9 79.6 dB/Hz
Available CllNo+Io 74.7 67.8 dB/Hz Available CllNo+lo 74.7 67.8 dB/Hz

Available Eh/(No+lo 12.9 6.1 dB Available Eb/(No+lo 12.9 6.1 dB

Reauired Eh/No 6.0 6.0 dB Reonired Eh/No 6.0 6.0 dB
Tnt::llllnHnlc I\Q o 1 tffi Tnt::ll- I\Q o 1 tffi
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Table A-10. GSO C-Band Command Links - On - Station Planar Array

Contribution Value NolelUirikParameler
Command Uplink Frequency, GHz 6.523 Wavelength, m=0.046
Max Ground Station EIRP ,dBW 79.0 11 mantenna
Space Loss, dB-mA 2 -200.3 40° elevation
Max Slant Range, Km 37,781
Clear sky loss, dB -0.1
Pointing error, dB -0.1
Spacecraft Reflector Gain, dB 25.0 Scaled from USDBS
Polarization Loss, dB -0.1
Path Loss to CR, dB -16.3
Power at TCR input, dBW -112.9

CR command threshold,dBW -135.0

Command margin,dB 22.1

Command margin with rain fade,dB 20.6 99.95% availability

Table A-ll. GSO C-Band Command Links - On - Station Pipe Antenna
Contribution Value NoteJI.irik.parameter

Command Uplink Frequency, GHz 6.524 Wavelength, m=O.046
Max Ground Station EIRP ,dBW 79.0 11 mantenna
Space Loss, dB-mA 2 -200.3 4QO elevation
Max Slant Range, Km 37,781
Clear Sky Loss, dB -0.1
Pointing Error, dB -0.1
Pipe Antenna Gain, dB 2.0 On-axis C-band
Polarization Loss, dB -0.1
Path Loss to CR, dB -6.3
Power at TCR Input, dBW -125.9

CR command Threshold,dBW -135.0

Command Margin,dB 9.1

Command Margin with Rain Fade,dB 7.6 99.95% availability
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t L O kT bI A 12 GSO C B d T Ia e - 0 - an e emetry In s
Parameter Spot Qmni Comments

Antenna ···Plpl
...

,Ie
Telemetry Downlink Frequencv, GHz 3.699 3.698 Wavelen9;th, m=0.081

Minimum EIRP, dBW 8.0 0.0 Estimate
Space Loss, dB/m-2 -195.3 -195.3 40° elevation; Max Slant Range,

I<m=37,781
Atmospheric Absorption, dB -0.1 -0.1 Estimate; Clear Sky
Ground Station G/T, dB/K 33.2 33.2 11mAntenna
Polarization Mismatch, dB 0.0 0.0 Assume Ground Station Receives

Linear Polarization
Boltzmann's Constant, dBW j"K-Hz -228.6 -228.6
Downlink C/No. @ TM Receiver, dB-Hz 74.4 66.4
Minimum C/No @ TM Receiver, dB-Hz 53.0 53.0 For 4 Kbps Stream
Clear Weather C/No Mar~, dB 21.4 13.4 0.7 dB Fade 99.95% Availability
SINo Computation for Ranging:

Receiver Baseband SINo, dB-Hz 69.1 61.1
Carrier Recovery:

TM Receiver Loop Bandwidth, dB-Hz 40.0 40.0 10 KHz PM demod PLL BW
Margin, dB 25.2 17.2

Subcarrier Recovery:
TM Receiver IF Bandwidth, dB-Hz 57.0 57.0 500KHzBW
Mar9;in, dB 27.1 19.1

BER Computation:
Demodulation Loss (2J12(0.85», dB -5.2 -5.2
PM Demodulator Loss, dB -1.0 -1.0
Bit Sync Loss, dB -1.5 -1.5
Received Baseband SINo, dB-Hz 66.6 58.6
Eb/No, dB-Hz 30.6 22.6 For 4 Kbps Stream
Minimum Eb INo for 106 BER, dB-Hz 10.5 10.5 Coherent PSK
Margin, dB 20.1 12.1
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Table A-14. MEO C-Band Command Links - On - Station Pipe Antenna
..

...

-

-
-

-
Ad L' k 0 S . PIM OCB d CbiTa e A-13. E - an omman In s- n- tabon anar nav

Contribution Value NotelLiIlkParameter
Command Uplink Frequency, GHz 6.426 Wavelength, m=0.047
Max Ground Station EIRP ,dBW 77.0 9mantenna
Space Loss, dB-m2 -190.6 30° elevation
Max Slant Range, Km 12,601
Clear Sky Loss, dB -0.1
Pointing Error, dB -0.1
Pipe Antenna Gain, dB 25.0
Polarization Loss, dB -0.1
Path Loss to CR, dB -16.3
Power at TCR Input, dBW -105.2

CR command Threshold,dBW -135.0

Command Margin,dB 29.8

Command Margin with Rain Fade,dB 28.3 99.95% Availability

Contributiol\ ..... Value NoleJLiIlk.• param.eter
Command Uplink Frequency, GHz 6.427 Wavelength, m=0.047
Max Ground Station EIRP ,dBW 77.0 9mantenna
Space Loss, dB-m2 -190.6 30° elevation

Max Slant Range, Km=12,601
Oear Sky Loss, dB -0.1
Pointing Error, dB -0.1
Pipe Antenna Gain, dB 2.0
Polarization Loss, dB -0.1
Path Loss to CR, dB -6.3
Power at TCR Input, dBW -118.2

CR command Threshold,dBW -135.0

Command Margin,dB 16.8

Command Margin with Rain Fade,dB 15.3 99.95% Availability

..

..

..
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Table A-1S. MEO C-Band Telemetry Links
Parameter Spot Olllni Conunents

Antenna Pipe
Telemetry Downlink Frequency, GHz 3.601 3.602 WavelenRth, m=0.083

Minimum EIRP, dBW 8.0 0.0
Space Loss, dB/m-2 -185.6 -185.6 30· elevation; Max Slant Range,

Km=12,601
Atmospheric Absorption, dB -0.1 -0.1 Clear Sky
Ground Station G/T, dB;oK 31.0 31.0 9 mAntenna
Polarization Mismatch, dB 0.0 0.0 Assume Ground Station Receives

Linear Polarization
Boltzmann's Constant, dBW;oK-Hz -228.6 -228.6
Downlink C/No. @ TM Receiver, dB-Hz 81.8 73.8
Minimum C/No @ TM Receiver, dB-Hz 53.0 53.0 For 4 Kb/ s Stream
Clear Weather C/No MarRin, dB 28.8 20.8 0.7 dB Fade 99.95% Availability
SINo Computation for Ranging:

Receiver Baseband SINo, dB-Hz 76.6 68.6
Carrier Recovery:

TLM Receiver Loop Bandwidth, dB-Hz 40.0 40.0 10 KHz PM demod PLL BW
MarRin, dB 32.7 24.7

Subcarrier Recovery:
TLM Receiver IF Bandwidth, dB-Hz 57.0 57.0 500 KHz BW
Mar9;in, dB 34.6 26.6

BER Computation:
Demodulation Loss (2J12(0.85)), dB -5.2 -5.2
PM Demodulator Loss, dB -1.0 -1.0
Bit Sync Loss, dB -1.5 -1.5
Received Baseband SINo, dB-Hz 74.1 66.1
Eb INo, dB-Hz 38.1 30.1 For 4 Kbps Telemetry Data
Minimum Eb/No for 1<r BER, dB-Hz 10.5 10.5 Coherent PSK
MarRin, dB 27.6 19.6
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APPENDIX B: INTERFERENCE ANALYSIS

Sharing criteria and results of interference analyses between StarLynx™ and

other systems are presented in this section. The four subsections show (1) system

parameters, (2) CII results, (3) satellite diversity analyses, and (4) intra-service

sharing, respectively.

For the following cases: (1) GOO into NGSa uplink, (2) GSa into. NGSa

downlink, (3) NGSa into GSa uplink, and (4) NGSa into GSa downlink, the worst-

_ case interference is due to the transmission from a GSa-system uplink to an NGSa

system. Figure B-1 provides an illustration of these four cases.

-
-
-

-
-
-
--

NGSO Satellite

.
I : Interfeming :

Path •.

GSO
Earth Station

,...
~.........

•: I : Interfering
,~----~ • Path

NGSO
Earth Station

...

-
Figure B-1. Example of Interference Between a GSO and an NGSO System
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B.l. SYSTEM PARAMETERS USED IN SIMULATION

SY'S'l'EM.'·P~'I'ABI..E StarLyrixTM GSO'vsExpresswayTM
UPLINK DOWNLINK

LINK PARAMETER ,

I StarLynx™ I
I StarLynxTM UNITS

i
ExpresswayTM IExpresswayTh' ; GSO GSO

Spacial Separation I :z 2 deg.I

Sismal freauenev 46 46 ! 38 i 38 GHz
Tx Power (Earth/Satellite)

,

30 "
10

,

100 I 100 Wi

Tx HPA Backoff 3 I 1 2 2 dB
TxLosses 0.5 0.5 1 0.5 dB
Number of Carriers I 1

I
1 10 36I

Slant Range 37,000 37/000 37/000 37,000 kin
Earth-Station Tx Antenna Size 2.5 0.3 " m
Earth-Station Rx Antenna Size 2.5 0.3 m
Earth-Station Tx Ant. Peak Gain I 59.4 33.2 . dBii I
Earth-Station Rx Ant. Peak Gain 57.7 31.5 dBi
Satellite Tx Ant. Peak Gain 52 56 dBi
Satellite Rx Ant. Peak Gain I 52 i 56 dBiI

Band Width of Signal I 285 ! 90 285 90 MHz
Rx Noise Teml)erature 650 650 ! 450 i 335 K

Table B-1. StarLynx™ GSO and ExpresswayTM Link Parameters

-
-
-
-

...
Table B-2. StarLynx™ MEO and ExpresswayTM Link Parameters

SYSTEM PARAMETERTABLE
UPLINK

Stai'Lynx™. MEO vs ExpresswayTM
DOWNLINK

LINK PARAMETER

deg. ..
38 GHz
50 W
2 dB

0.5 I dB
18

10,500 kin
m

0.3 m
,

dBi
31.5 dBi
44.3 dBi

.. ' dBi
90 MHz
335 K

StarLynxTM i UNITS
MEO

10
1

2.5

2

52

38

285
450

57.7

100

37,000

Ext'resswayTM

2

I

10
46

1

90

650

0.3

0.5

44.3

33.2

10/500

StarLynx™
ME<)

52

1

46

3
30

285

0.5

650

59.4

37/000

I

i

Band Width of Signal
Rx Noise Teml)erature

Earth-Station Rx Ant. Peak Gain
Satellite Tx Ant. Peak Gain
Satellite Rx Ant. Peak Gain

Earth-Station Rx Antenna Size
Earth-Station Tx Ant. Peak Gain

Earth-Station Tx Antenna Size

Number of Carriers
Slant Ranjte

Signal frequency

TxLosses

Tx Power (Earth/Satellite)
Tx HPA Backoff

Sl)acial Sel)aration
t-- ---4--=E=xp-resswayTM

2
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SYS'FEMPAR.AMEFERTABLE StarLynx™ GSOvS StarLynxTM Gsa

UPLINK DOWNLINK :
LINK PARAMETER

I
StarLynx™

!
StarLynx™ i StarLynx™ StarLynx™ I UNITS

GSO GSa I GSO GSO
Spacial Separation I 2 2 deg.I

Si....."l : 46 46 38 38 I GHz
Tx Power (Earth/Satellite) 10 10 100 100 1 W
Tx HPA Backoff 1 1 I 2 2 dBI
TxLosses 0.5 0.5 0.5 0.5 dB
Number of Carriers 1 1 36 36
Slant Range i 37,000 I 37,000 37,000 37,000 ! kin
Earth-Station Tx Antenna Size I 0.3 i 0.3 m
Earth-Station Rx Antenna Size i 0.3 0.3 m
Earth-Station Tx Ant. Peak Gain I 33.2 33.2 dBi
Earth-Station Rx Ant. Peak Gain 31.5 31.5 dBi
Satellite Tx Ant. Peak Gain 56 56 dBi
Satellite Rx Ant. Peak Gain I 56 I 56 dBi
Band Width of Signal 90 90 90 90 i MHz
Rx Noise TemDerature I 650 I 650 I 335 335 I KI

SYS1'EMP~RTABLE StafLyriXTM GSO VSStarLyroeTMMEO ..

UPLINK DOWNLINK

LINK PARAMETER I StarLynx™ ! StarLynx™ StarLynxTM StarLynxTM , UNITS
I MEO i GSO i MEO GSO

Spacial Separation i 2 2 deg.
Signal frequency i 46 46 38 38 GHz
Tx Power (Earth/Satellite) I 10 ! 10 ; 50 100 I W
Tx HPA Backoff , 1 , 1 2 2 dB
TxI.osses 0.5 I 0.5 I 0.5 0.5 I dB
Number of Carriers I 1 i 1 i 18 36

,

Slant Range I 10,500 I 37,000 : 10,500 37,000 kin
Earth-Station Tx Antenna Size ! 0.3 0.3 m
Earth-Station Rx Antenna Size 0.3 0.3 m
Earth-Station Tx Ant. Peak Gain " 33.2 I 33.2 I dBi
Earth-Station Rx Ant. Peak Gain

I
i 31.5 31.5 I dBiI

Satellite Tx Ant. Peak Gain 44.3 56 dBi
Satellite Rx Ant. Peak Gain 44.3 56 dBi
Band Width of Signal 90 90 90 90 MHz
Rx Noise Temperature I 650 650 335 335 I K

-
-

-
-
....

-

-
-
-

-

Table B-3.

Table B-4.

StarLynx™ GSa and StarLynx™ MEa Link Parameters

StarLynx™ GSa and StarLynx™ GSa Link Parameters
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B.2. RESULTS OF cn CALCULATIONS

-'

-
'VS'

UPUNK I DOWNLINK I UPLINK DOWNLINK

PARAMETER Desired I Interfer. I Desired Interfer. ! Interfer. I Desired Interfer. Desired UNITS

,i StarLynxTM I StarLynxTM 1 StarLynxTM StarLynxTM
Exnresswav™ GSO Exnresswav™ GSO f Exnresswav™ GSO IExnresswavTM GSO

Silmal freauencv 46 46 38 38 46 I 46 38 38 GHz
+TXPower 14.8 10.0 I 20.0 20.0 14.8 I 10.0 20.0 20.0 dBW
-TXLoss 0.5 0.5 ! 1 0.5 I 0.5 I 0.5 I 1 0.5 dB
- HPA Backoff 3 1 I 2 2 ! 3 I 1 2 2 : dB
+ 'Me AnL Gain I 59.4 I 13.2 49.0 56.0 21.5 I 33.2 52.0 53.0 I dB!
- Per Carrier Loss 0.0 I 0.0 I 10.0 15.6 I 0.0 0.0 I 10.0 15.6 dB
"TxElRP 70.7

,
21.7 I 56.0 57.9 I 32.7 I 41.7 59.0 54.9 dBW

-SNce Loss 217.1 217.1 I 215.4 215.4 I 217.1 217.1 215.4 215.4 dB
- Atmo...heric Loss 6.2 6.2 I 2.7 2.7 6.2 6.2 2.7 2.7 dB
+ RxAnL Gain 49.0 I 52.0 I 57.7 21.5 I 56.0 53.0 11.5 31.5 dBi
" Carrier Power {O I -103.6 I -104.4 I -128.6 I -131.7 dBW
" Interfer. Power m -149.6 I -138.7 I -134.5 -147.6 dBW
- Rx Noise TemD. 28.1 28.1 I 26.5 26.5 I 28.1 I 28.1 25.3 25.3 dBK
- BoltzmaDn's Const. -228.6 -228.6 I -228.6 -228.6 I -228.6 -228.6

,
-228.6 -228.6 IdBW/K-H2,

- Sipal Bandwidth 84.5 I 79.5 I 84.5 79.5 I 84.5 79.5 I 84.5 79.5 I dB-Hz
CDiNo or loINo

,
12.3 -28.6 I 13.2 -16.2 I -18.6 -7.6 I -28.8 -7.9 dBIHz

CoIIo orCollo_. 41.0 un) I 29.3 down I 11.0 un' 20.9 dawn I dB
I

\ 10.51 !total\ IColla total 29.01Itotal\ dB

Table B-S.

Table B-6.

ell results of StarLynx™ GSO and ExpresswayTM

CII results of StarLynx™ MEO and ExpresswayTM

-
-
-

-
-

'Y I 'VS
UPl INK !PLINK

PARAMETER Desired Interfer. Desired Interfer. I Interfer. Desired Interfer. Desired UNITS

,111........wav™
StarLynx1>l Star~rgTM IExnressw..v™

Star~~TM
iF:Yn......w..v™

StarJ~1>Iui:o iF:..-..-...w..vTM
SiDW freaul!MV 46 46 38 38 1 46 46 I 38 38 GHz

+TXPower 14.8 10.0 20.0 17.0 14.8 10.0 , 20.0 17.0 dBW
_ ;Y '"•• 0.5 0.5 .5 1 0.5 0.5 1 0.5 d.
- BPA Backoff 3 1 2 2 I 3 I 1 2 2 dB
+ TXAnLGain 59.4 13.2 49.0 44.3 i 21.5 I 33.2 52.0 41.3 dBi
- Per Carrier Loss 0.0 0.0 10.0 12.6 0.0 I 0.0 10.0 12.6 dB
"Ty F:1RP 70.7 I "7 56.0 46.2 32.7 I 41.7 0;00 4"1' d1lW
- Space Loss 217.1 217.1 215.4 204.5 206.1 206.1 215.4 204.5 dB
- Atmolltlherlc Loss ! 6.2 1 6.2 2.7 2.7 6.2 6.2 I 2.7 2.7 dB
+ Rx Ant. Gain i 49.0 I 52.0 57.7 21.5 44.3 I 41.3 11.5 31.5 dBi

" wn/Cl -10'1.6 I -'04.4 -1'9."1 I _1'1'.4 I dRW
" Interfer. Power m

"
'149.6 -139.5 -135.3 ·147.6 dBW

- Rx Noise Temp. 28.1 ! 28.1 26.5 26.5 I 28.1 28.1 I 25.3 25.3 dBK
- . .??lU; I _??ll." _"ll " -228.6 _ "R I- _??R l- I _??ll ,; -228.6 IRW/1C.N.

- Sipal Bandwidth 84.5 I 79.5 84.5 79.5 I 84.5 79.5 I 84.5 79.5 dB-Hz
CDiNo or [DiNo I 12.3 I -28.6

,
13.1 -16.9 -19.4 -8.4 -28.8 -8.6 dBIHz

CoIIo _ or CoIIo._ I 41.01 (up) I 30.0 ~(down) I 11.0I(up) 20.2 (down) dB
Co/IototaJ 29.1 1tota1 10.51 total i dB
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- Table B-7.

......."....",,"'''.__._----------

CII results of StarLynx™ GSa and StarLynx™ MEa

!PLINK DOWllLINK I UPLINK VS~WN INK
\--·P;;-;A'"RAM....;-;ET=ER;;--+-De;;-sT"ired~"'"""'~In-.-terf-.er-.-t--;;Des:::-:-::;ired~"-!.!Jr-~In~\Ie-::;rfer;--.-+---;-In-'-terfe=r-!'.""-'10c..0;Des~ired;::·~-+-'-:ln7terfer::::;. Desired

-
-

Sipl1 frequency
+TXPower
·TXLoss
• HPA Ba<koff
+ TXAnlGain
• Per Carrier Loss
=TxEIRP
• SPlIce Loss
• Atmosvheric Loss I

+ RxAnlGain
= :a_Power C
= Interfer. Power m
• Rx Noise TeDlD.
• Boltzmann's Consl
• ~1Rn&lllandWIQm

StarLynxTM ! StarLynxTM StarLynxTM StarLynxTM StarLynxTM StarLynxTM SIarLynxTM StarLynxTM
MEa I GSO MEa GSO I MEO Gsa MEO GSO

46 46 38 38 46 46 38 38
10.0 I 10.0 17.0 20.0 10.0 10.0 17.0 20.0
0.5 i 0.5 0.5 I 0.5 0.5 0.5 0.5 0.5
1 1 2 I 2: 1 11 2,2

33.2 13.2 41.3 56.0, 13.2 I 33.2 44.3, 53.0
0.0 0.0 12.6 i 15.6 i 0.0 I 0.0 12.6\ 15.6
41.7 21.7 43.2 57.9 21.7 I 41.7 46.2 I 54.9
206.1 206.1 204.5 215.4 217.1 I 217.1 204.5 215.4
6.2 6.2 2.7! 2.7 I 6.2 6.2 2.7 2.7

41.3 44.3 31.5: 11.5 56.0 53.0 11.5 I 31.5
-129.3 -132.4 ' -128.6 -131.7

-146.3 ..•. -148.7 -145.6 -149.4 F
28.1 28.1 25.3, 25.3 28.1 28.1 25.3 I 25.3

-228.6 -228.6 -228.6' -228.6 -228.6 -228.6 -228.6 I -228.6
:I~.::> 79.5 79.5, :19.5 79.:> 79.:> 79.5 r9.5

UNITS

GHz
dBW

1 dB
I dB
I dBi
I dB

dBW
dB
dB
dBi

dBW
dBW
dBK

dBW/K·H

-8.4 I -25.4 -8.6 I -24.9 -24.6 -7.6 -25.6 -7.9
17.0 (up) 16.2!(down) 17.0 (up) 17.8, (down)

-
CoINo or loINo

CoIIo ., or CoIIo _
CoIIo total 13.6 total 14.4 total

1 dBlHz
I dB

dB

INTIlIlPERENCEANALYSlSTABtE! • . ,
" . I JSlarL'vxIl(~".GSO'l'SSlarLvM"'GSO '

I UPLINK DOWNLINK I UPLINK I DOWNLINK
Desired Interfer. Desired uuerrer. ! nteder. DesiRcl Interfer. Desired Ii'll I:>

! GSa ! Gsa Gsa GSO GSO Gsa I aJ:n Gsa ,
Sianal frequency 46 I 46 38 38 46 I 46 I 38 38 I GHz

+TXPow.... 10.0 10.0 20.0 20.0 10.0 , 10.0 I 20.0 20.0 I dBW
·TXLoss I 0.5 I 0.5 0.5 0.5 I 0.5 ! 0.5 0.5 0.5 dB
• HPA Backoff 1

,
1 2 2 : 1 1 2 2 dB

+ TX ......t. roal.. I ~~.2 I 13.2 53.0 56.0 l3.2 I 33.2 ~... o ~~ 0 dB;
• Per Carrier Loss 0.0 0.0 15.6 15.6 0.0 I 0.0 15.6 15.6 dB
=TxElRP 41.7 21.7 ! 54.9 57.9 21.7 41.7 57.9 54.9 dBW
. s...... I.n.. 2,7.1 ,

217. I 215.4 215.4 2 7. I 217.1 , '1~.4 '1~.4. dB
- AbnoIDheric Loss 6.2 6.2 1 2.7 2.7 6.2 I 6.2 1 2.7 2.7 dB
+ RxAnlGain 53.0 i 56.0 I 31.5 11.5 56.0 I 53.0 I 11.5 31.5 dBi
'"' Carrier Power (0 -128.6 I I -131.7 -128.6 I -131.7 dBW
'"' Interfer. rower III - 45.6 -148.7 -145.6 ,148. dBW
-RxNoiIeTemv. 28.1 I 28.1 , 25.3 25.3 28.1 28.1 ! 25.3 25.3 dBK
• Boltzmann's Consl -228.6 I -228.6 -228.6 -228.6 -228.6 -228.6 I -228.6 -228.6 dBW/K·Hl
• 51......1B...dwldth 795 79.5 79.5 79.5 7'1.5 79.5 7'15 7'1.5 . dB-Hz

CoINo or lolNo -7.6 I -24.6 , -7.9 -24.9 -24.6 -7.6 I -24.9 -7.9 I dBJHz
CoIIo orCoflo 17.01 (uol 17.0 I(down) 17.0I(uo)

,
17.0 I(down) dB

"Collo total I 14.01 (total 14.01 (total' .... , dB

-
.....

-
-

Table B-8. CII results of StarLynx™ Gsa and StarLynx™ GSa

- B.3. SATELLITE DIVERSITY ANALYSES

-
-
-
-

-

Interference is measured by the level of interference-to-noise-ratio (lo/No) in

dB where 10 is the interference level from the interfering satellite link and No is the

noise level at the receiver (satellite for the uplink and Earth station for the

downlink). Orbital parameters for both GSO and MEO components of StarLynx™

are listed in Table B-9. For a user terminal located at 00 latitude, Figure B-2 shows

the lo/No results between StarLynx™ GSO (5-GSO) and StarLynx™ MEO (S-MEO)
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in three cases: (1) the user terminal tracks the satellite with the highest elevation

angle, (2) the user terminal tracks a satellite until it drops below 30° elevation angle, -and (3) the user terminal tracks the satellite with the least interference (satellite

diversity implementation). In-line situation would cause harmful interference in

cases (1) and (2) (no interference mitigation). In case 3 (with interference

-
-mitigation), the worst case (highest Io/No) is reduced by a significant amount. In

conclusion, the use of satellite diversity reduces Io/No by a significant level -

depending on user terminal locations. -
Number of Satellites Per Plane

-
-
-1 4

24 hr 6hr

8 5
35787 kIn 10352 kIn

StarLynx™ GSO and MEO Orbital ParametersTable B-9.

Orbit Period
Plane Phasing
Inclination
Altitude

Number of Planes

Detailed interference analyses for user terminals at other latitudes were also ...
performed. The most severe interference cases (highest Io/No values) from 0° to -
70° latitude are shown in Figure B-3. The analytical results again demonstrate that

the constellation design of StarLynx™ MEO with satellite diversity reduces Io/No by

a significant level. Based on this analysis, sharing of the same spectrum between ..
GSO and NGSO satellites should be facilitated.

•

•
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Figure B-2. Interference Simulation Results between StarLynxlM GSO and StarLynxlM MEO Using Satellite Diversity
(User Terminal Location at 100 Latitude)
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Figure B-3. Worst-Case Interference (IolNo) as a Function of Latitudes
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B.4 INTRA SERVICE SHARING

B.4.1 Mobile-Satellite and Fixed-Satellite Services

B.4.1.1 StarLynxTM GSO with Other GSO FSSIMSS Analysis

Between two GSa systems, interference mitigation is achieved with orbital

separation. Earth station antenna discrimination is a primary factor in interference

mitigation between two GSa systems. The StarLynxTM user terminal will use array

beam formation technique to achieve 20 dB or higher antenna discrimination from

a GSa satellite spaced 2° away from a StarLynx™ GSa satellite. Analysis shows that

StarLynx™ GSa can achieve sufficient interference protection from a hypothetical

GSa system.

B.4.1.2 StarLynxTM MEO with other GSO FSSIMSS Analysis

Simulation results in Section B.3 show that satellite diversity provides an

interference mitigation technique that facilitates spectrum sharing between

StarLynx™ MEa and GSa systems. Table B-lO lists interference mitigation

techniques to be used by StarLynxTM MEa to avoid excessive interference with GSa

systems. This list shows techniques which have special applicability to NGSa

systems. Sharing between GSa and NGSa systems depends on appropriate

implementation of some or all of these techniques by the NGSa systems.
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Table B-l0. NGSO Interference Mitigation Techniques
TECHNlQUE••fOl'.IN'I'ERFERENCEMITIGATION APPLlED·.in.·StarLynxt

""

Satellite Diversity Applied
Restricted Operational Elevation Angles Applied
High Gain Antenna Applied
Adaptive Power Control Applied
Network Traffic Management Applied
Hybrid System Applied
Repeatable Ground Tracks for NGSO Applied
Code Division Applied

B.4.1.3 StarLynxTM GSO with NGSO FSS/MSS Analysis

The potential for harmful interference from the GSa uplink to NGSa uplink

for co-located Earth stations is minimized if various interference mitigation

techniques described in Table B-lO are applied.

B.4.1.4. StarLynxTM MEO with Other NGSO FSSIMSS Analysis

To achieve the most efficient spectrum usage, NGSO systems should

cooperatively implement interference mitigation techniques. Multiple NGSa

systems operating in a co-directional, co-frequency manner can be accomplished

using various techniques listed in Table B-8. This section examines the use of

satellite diversity to reduce interference and facilitate sharing between two NGSa

systems.

Satellite diversity relies on a high percentage of multiple satellites visible to an

Earth terminal, and the Earth terminal being able to perform high speed switching

between visible satellites. However, switching is a basic requirement in NGSa

satellite hand-over. Thus, additional resources are not imposed upon the Earth

terminal to apply satellite diversity, except for the addition of a dynamic interference

source location estimation package.
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Figure B-4 shows results from a simulation that dynamically locates satellites

in their orbits and allows each Earth terminal to track its respective aiming points

while taking into account the Earth's rotation. The simulation sampled over a

.... period of seven days at a relatively fine sampling resolution (2 sec). Assuming the

adaptive power control technique is applied to both systems, the dynamic

interference-to-noise level, 10/No, for both uplink and downlink at both systems are

determined.

Table B-ll shows the orbital parameters for StarLynx™ MEa and a proposed

NGSa system using the same frequency band. The results in Figure B-4 show that

by applying satellite diversity, the Io/No between StarLynx™ MEa and the other

NGSa system can be reduced by a significant level. Based on this analysis, sharing

of the same spectrum between NGSO satellites should be facilitated.

-
Number of Planes-

Table B-ll. StarLynx™ MEO and a Proposed NGSO System Orbital Parameters
.Starl;ynx'IMMEO ProposedNGSQ

4 12

-
-
-
-
-
.....

....

-

Number of Satellites Per Plane
Altitude
Inclination
Plane Phasin9;

5 6
10352 km 1350 km
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Figure B-4. Interference Simulation Results between StarLynx™ MEO and a Proposed NGSO System Using Satellite Diversity
(User Terminal Location at 400 Latitude)

• • r r r I I I ( ( I ( I I I ( «


