
Table A-3. GSa Mobile V-Band Link
GIS U Mo bll e l:lear l:o ndl tl 0 ns

SUMMARY of Uplink SUMMARY of Downlink

Clear Rain Units C.ear Rain Units

Site Elevation 35.0 cEg SiteElevation 35.0 deg

SiteAltittrle (ASU kIn Site Al ti tude (ASL) km

FremJ:ncv 50.0 GHz Frewencv 40.0 GHz

link 99.0 % Link ~9.0 %

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

AverageOttage/Yr. 5256 minutes Average OJtae:e/Yr. 5256 minttes
CrMA Olip Rae RIO Mt'n< Chip Rate ill c) Mt'n<

User DitaRate 8.2 Mbos Us er Data Rate 8.2 Mbns
Co ded DitaRate 13.7 Mcbps COcEdData Rate 13.7 Mcbps

Arr'iN Power 12.0 W SatelliteTWrA 100.0 W
Transmi tter Pwr 10.8 dBW Sat. Transmit Pov.er 20.0 dBW

Pov.er Back-off 1.0 1.0 dB Sa. HPABlK:koff 2.0 dB
# of ArnolifiedCarriers 1.0 # ofFDM CarrierslHPA 3.0

Transmitter Losses 0.5 dE # CDMAlFLM:ABand 6.0
Antenna 0.6 m Transmitter Losses 0.5 dB

Min. AntennaGain 39.2 dBi Sat Min. An t Gain 53.0 dBi

ElRP oer carrier 48.5 48.5 dBW EIRP of D'L Beam 70.5 cBW
EIRP/FDM carrier 65.7

Point./Pol. Los 0.5 0.5 dB EIRP ner CDMA User 57.9 57.9 lEW
GID Slant Ranee 38182 kIn C£O Sian t Range 3818 km

SpaceLoss 218.1 218.1 dE Space Loss 216.1 216.1 dB

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

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

Sat. AntennaGain 52.5 cBi Peak AntennaGain 37.5 dBi
SvstemNoise Ternn 649.2 'K Receiver Svs. Temo. 334.8 527.3 ·K

Sv stem Noise Temo 28.1 dBK ReceiverSvs. Temo. 25.2 27.2 lBK
Satellite 0'1 24.4 24.4 dB/K Station O'T 11.8 9.8 cB/K

Boltzmann's -228.t -228.6 dBW/K-Hz Boltzmann's ·228.6 -228.6 dEW/K-Hz
IXtec:tion Band.vidh 90.1 MHz IXtection Bandwidth 90.1 MHz

NoiseBW 79.5 dBHz Nlise BW 79.5 dB Hz
Available C/Nl 76.7 68.1 dBlHz AvailableClNo 78.9 68.2 lE/Hz

'!i''''»! !' !;H!!

Uplink Downlink
Clear Rain Units Clear Rain Units

Uplink Total C/I 7.1 dB D:nwlink Total 01 7.1 dB
ClIo 86.6 86.6 dB/Hz ClIo 86.7 79.6 dB/Hz

Available O(Nl+Io 76.3 68.0 dBlHz Available O(Nl+Io 78.3 67.9 dB1Hz
AvailableEb/(Nl+Jo ) 7.2 -1.1 dB Available ]3)/(Nl+Io) 9.1 ·1.3 dB

Reali red Eb/No 6.0 6.0 dB Rewired Eb/Nl 6.0 6.0 dB
Tnlal Tlnlin1c 12 -7 1 rtR Tnrnl~ 'l 1 .7 'l erR
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Table A-4. MEG Portable V-Band Link

MEO Portable aear Conditions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 del! Site Elevation 35.0 del!

Site Altitude CASU km Site Altitude (ASU km

FreOlleflCV 50.0 GHz Freauenev 40.0 GHz

Link 99.0 % link 99.0 %

Rain Model U;ed CCIR Rain Model Used CCIR
CCIR Rain Region K CCIR Rain Region K

Average OutagelYr. 5256 minutes Average Outage/Yr. 5256 minutes
CDMA Chip Rate 81.9 Mens Chip Rate 81.9 Mens

User Data Rate 1.5 Mbos User Data Rate 1.5 Mbns
Coded Data Rate 2.5 Mcbps Coded Data Rate 2.5 Mcbos

Arrav Power 10.0 W Satellite lWfA 50.0 W

TransmitterPwr 10.0 dBW Sat. Transmit Power 17.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPABaekoff 2.0 dB
# of AmnIi fi ed Carners 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # CDMA/FDMA 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

EIRP ner carrier 41.7 41.7 dBW EIRP of D/L Beam 55.8 dBW

EIRPI FDM carrier 51.0

Point.lPol. Los 0.5 0.5 dB EIRP oer CDMA User 43.2 43.2 dBW
MEOSlant Ranp'e 12391 km MEO Slant Ranl!e 12391 km

Space lDss 208.3 208.3 dB Space Loss 206.3 206.3 dB

Atm. Gas 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 8.4 dB Rain 6.9 dB
Ant. Pointinl! 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 31.5 dBi
System Noise Temo 649.2 'K Receiver Svs. Temo. 334.8 527.3 'K
System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 27.2 dBK

Satellite GIl 12.7 12.7 dB/K Station GlT 5.8 3.8 dB/K
Boltzmann's -228.6 -228.6 dBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

Detection Band~dth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

AVailahle. 68.0 59.4 1Hz vailableC/No 68.0 57.2 dB/Hz
I:i,," :;;'

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total 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 Cf(No+lo 68.0 59.4 dB/Hz Available C/(No+lo 68.0 57.2 dB/Hz

Available Eb/(No+lo 6.2 -2.4 dB Available Eb/(No+lo 6.2 -4.6 dB
RemliredEblNo 6.0 6.0 dB Reouired Eb/No 6.0 6.0 dB

Tnt,,1 TTnl;nlr o ? -R 4 erR Tnt,,! . ,1< ()? -1 () fi it~
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Table A-5. MEO Mobile V-Band Link

MEO Mobile Clear Conditions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 del! Site Elevation 35.0 del!

Site Altitude CASU km Site Altitude (ASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz

link 99.0 % Link 99.0 %

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

Average Outage/Yr. 5256 minutes Average Outage/Yr. 5256 minutes
CDMAChip Rate 81.9 Mcos Chip Rate 81.9 MCDS

User Data Rate 6.0 Mbos User Data Rate 6.0 Mbos
Coded Data Rate 10.0 Mcbps Coded Data Rate 10.0 Mcbps

Arrav Power 12.0 W Satellite lWfA 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 Amplified Carriers 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # CDMAlFDMA 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 oer carrier 48.5 48.5 dBW EIRPofD/L Beam 55.8 dBW
EIRPI FDM carrier 51.0

POint.lPoI. Los! 0.5 0.5 dB EIRP oer CDMA User 44.0 44.0 dBW
MOO Slant Ranl!e 12391 km MOO Slant Ranl!e 12391 km

SoaceLoss 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. 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. 334.8 527.3 OK

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

Satellite GIl 12.7 12.7 dB/K Station GlT 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 Bandwidth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

Aillii 74.8 61.2 dBl Available ClNo 174
.
R 64.0 ~Hz

>i;;;;'>

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total CII 8.2 dB Downlink Total CI 8.2 dB

ClIo 87.8 87.8 dB/Hz ClIo 87.9 79.6 dB/Hz
Available CICNo+Io 74.6 66.1 dB/Hz Available Cf(No+lo 74.6 63.9 clR/Hz

Available Eb/(No+lo 6.8 -1.6 dB Available Eb/(No+lo) 6.8 -3.9 dB
Reaui red Eb/No 6.0 6.0 dB Reaui red Eb/No 6.0 6.0 dB

Tnt,,] TTnlinl< OR -7 fi <ffi Tnt"l . " n ~ _0 Q cIR
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Table A-6. GSa Portable V-Band Link In Rain

GSO Portable Rain Conditions

SUMMARY of UDlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 del! Site Elevation 35.0 del!

Site Altitude (ASU km Site Altitude (ASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz

Unk 98.4 % Link 96.4 %

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

Average Outage/Yr. 8410 minutes Average Outage/Yr. 18922 minutes
CDMA Chip Rate 81.9 Mcos Chip Rate 81.9 Mcos

User Data Rate 0.5 Mbos User Data Rate 0.5 Mbos
Coded Data Rate 0.9 Mcbps Coded Data Rate 0.9 Mcbos

Arrav Power 10.0 W Satellite TWTA 100.0 W
TransmitterPwr 10.0 dBW Sat. Transmit Power 20.0 dBW

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

Transmitter Losses 0.5 dB # CDMA/FDMA 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

EIRP per carrier 41.7 41.7 dBW EIRPofDlL Beam 70.5 dBW
EIRP/ FDM carrier 65.7

Point.lPol. Los 0.5 0.5 dB EIRP oer CDMA User 54.9 54.9 dBW
GEOSlant Range 38182 krn GEO Slant Range 38182 km

SoaceLoss 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 Att. 2.6 2.6 dB Cloud Au. 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
System Noise Temo 649.2 OK Receiver Svs. Temo. 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 GlT 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

AvailableC/No nQ,9~ dB/Hz AvailableC'jNo

?w:~
69.9 63.3 dB/Hz

lIiii;;);.;)·?:?/:;:;:::.?:"",> :; I .: .•.•• iiW);YW;;·.v:; ":'w:Y:n:: :,·······,ioiy·i

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total C/ 10.4 dB Downlink Total C/ 10.4 dB

ClIo 89,9 89.9 dB/Hz ClIo 90.0 79.6 dB/Hz
Available C/(No+Io 69.9 63.2 dB/Hz Available C/(No+Io 69.9 63.2 dB/Hz

Available Eb/(No+Io) 12.8 6.1 dB Available Eb/(No+Io 12.8 6.1 dB
Reauired Eb/No 6.0 6.0 dB Reauired Eb/No 6.0 6.0 dB

Tnt"j TTnlinlr nR n 1 rlR Tnt,,) '" n.R n 1 dR
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Table A-7. GSa Mobile V-Band Link In Rain

GSO Mobile Rain Conditions

SUMMARY of Uolink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 deg Site Elevation 35.0 del!

Site Altitude (ASU km Site Altitude (ASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz

link 98.7 % Link 98.5 %
Rain Model Used CCIR Rain Model Used CCIR

CCIR Rain Region K CCIR Rain Region K
Average Outage/Yr. 6833 minutes Average Outage/Yr. 7884 minutes

CDMAChip Rate 81.9 MCDs Chip Rate 81.9 Mcos
User Data Rate 2.0 Mbos User Data Rate 2.0 Mbos

Coded Data Rate 3.4 Mcbos Coded Data Rate 3.4 Mcbps

Arrav Power 12.0 W Satellite TWTA 100.0 W

Transmitter Pwr 10.8 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 6.0
Antenna 0.6 m Transmitter Losses 0.5 dB

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

EIRP oer carrier 48.5 48.5 dBW EIRPofDlL Beam 70.5 dBW
EIRPI FDM carrier 65.7

Point./Pol. Los 0.5 0.5 dB EIRP oer CDMA User 57.9 57.9 dBW
GOO Slant Range 38182 km GOO Slant Ranl!'e 38182 km

Soace Loss 218.1 218.1 dB Space Loss 216.1 216.1 dB

Atm. Gas Att. 3.6 3.8 dB Atm. Gas Au. 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. Pointing 0.5 0.5 dB

Sat. Antenna Gain 52.5 dBi Peak Antenna Gain 37.5 dBi
System Noise Temo 649.2 OK Receiver Svs. Temn. 334.8 509.5 OK

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

Satellite GIl 24.4 24.4 dB/K Station OfT 11.8 9.9 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
Av . a 1 . C/No 76.7 69.2 1Hz AVailahleC~~ 69.7 •YYe·':!:

Uolink Downlink

Clear Rain Units Clear Rain Units
Uolink Total C/J 9.7 dB Downlink Total C/ 9.7 dB

ClIo 89.3 89.3 dB/Hz ClIo 89.4 79.6 dB/Hz
Available C/(No+lo 76.5 69.2 dB/Hz Available C/(No+lo 78.6 69.3 dB/Hz

Available Eb/(No+lo 13.4 6.1 dB Available Eb/(No+lo 15.5 6.2 dB
Reauired Eb/No 6.0 6.0 dB Reauired Eb/No 6.0 6.0 dB

Tnt"llJnlink 7A. () 1 rIR Total ~ Q" () ? rIR
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Table A-S. MEO Portable V-Band Link In Rain

MEO Portable Rain Conditions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 deg Site Elevation 35.0 deP"

Site Altitude (ASU km Site Altitude (ASL) km

Freauencv 50.0 GHz Frequencv 40.0 GHz

Link 98.2 % Link 95.4 %
Rain Model Used CCIR Rain Model Used CCIR

CCIR Rain Region K CCIR Rain Region K
Average Outage/Yr. 9461 minutes Average Outage/Yr. 24178 minutes

CDMAChip Rate 81.9 Mcns Chip Rate 81.9 Mcns
User Data Rate 0.4 Mbos User Data Rate 0.4 Mbns

Coded Data Rate 0.6 Mcbps Coded Data Rate 0.6 Mcbos

Arrav Power 10.0 W Satellite 1WfA 50.0 W
Transmitter Pwr 10.0 dBW Sat. Transmit Power 17.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPABackoff 2.0 dB
# of Amolified Carriers 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

EIRP ner carrier 41.7 41.7 dBW EIRP of D/L Beam 55.8 dBW
EIRP/ FDM carrier 51.0

Point.lPol. Losi 0.5 0.5 dB EIRP ner CDMA User 43.2 43.2 dBW
MEO Slant Ranl!e 12391 km MEO 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 6.0 dB Rain 2.9 dB
Ant. Pointing 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 31.5 dBi
System Noise Temo 649.2 OK ReceiverSvs. Temn. 334.8 455.0 OK
System Noise Temo 28.1 dBK Receiver Sys. Temp. 25.2 26.6 dBK

Satelli te GIl 12.7 12.7 dB/K Station GlT 5.8 4.4 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
v Ie No

I~
Av ')a leClNo

~
Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total C/ 10.8 dB Downlink Total C/ 10.8 dB

ClIo 90.4 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
Rf'lll1; red Eb/No 6.0 6.0 dB ReouiredEb/No 6.0 6.0 dB

T"t~llTnl;n1< n ~ nn ern T"t~l 0.2 n 1 clR
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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 de!! Site Elevation 35.0 del!

Site Altitude (ASU km Site Altitude (ASU km

Freauencv 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

Average OutagelYr. 7884 minutes Average Outage/Yr. 18922 minutes
CDMA ChipRate 81.9 Mcos Chip Rate 81.9 Mcns

User Data Rate 1.5 Mhns User Data Rate 1.5 Mbns
Coded Data Rate 2.5 Mcbps Coded Data Rate 2.5 Mcbps

Arrav Power 12.0 W Satellite lWTA 50.0 W
Transmitter Pwr 10.8 dBW Sat. Transmit Power 17.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPA Backoff 2.0 dB
# of Amnii fied Carriers 1.0 # ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # CDMAlFDMA 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 DlL Beam 55.8 dBW
EIRP/ FDM carrier 51.0

Point.lPol. Los 0.5 0.5 dB EIRP ner CDMA User 44.0 44.0 dBW
MOO Slant Ranl!e 12391 km MEOSlant 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 AU. 1.7 1.7 dB

Rain 6.7 dB Rain 3.3 dB
Ant. Pointing 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 37.5 dBi
Svs tern Noi se Temp 649.2 oK Receiver Svs. Temn. 334.8 466.8 oK

System Noise Temp 28.1 dBK ReceiverSys. Temp. 25.2 26.7 dBK
Satellite G1"l 12.7 12.7 dB/K Station G1T 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 Ban<ffi.ldth 90.1 MHz

NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz
Available ['iNo 74.8...•~VailableCJNO 74.8 68.1 dB/Hz

GW!';\;));;;;;imW' ii···· '.j';; j.i;;)i-U) ;;:;::;: VUi- ;....
Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total C/ 10.2 dB Downlink Total C/ 10.2 dB

ClIo 89.8 89.8 dB/Hz ClIo 89.9 79.6 dB/Hz
Available C/(No+lo 74.7 67.8 dB/Hz Available C/(No+lo 74.7 67.8 dB/Hz

Available Eb/(No+Io 12.9 6.1 dB Available Eb/(No+Io 12.9 6.1 dB
Reauired Eb/No 6.0 6.0 dB ReouiredEb/No 6.0 6.0 dB

Tnt,,] TTnlink h.9 01 rlR Tot"] h Q () 1 rm
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Table A-10. GSO C-Band Command Links - On - Station Planar Array

Contribution Value Note/Link Parameter
Command Uplink Frequency, GHz 6.523 Wavelength, m=0.046
Max Ground Station EIRP ,dBW 79.0 11 m antenna
Space Loss, dB-ml\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 Note/Link Parameter
Command Uplink Frequency, GHz 6.524 Wavelength, m=0.046
Max Ground Station EIRP ,dBW

I
79.0 11 mantenna

Space Loss, dB-ml\2 -200.3 40° elevation
-

Max Slant Range, Km I 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 j 9.1
I

Command Margin with Rain Fade,dB , 7.6 99.95% availability
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T bi A 12 GSa C B d TIL· ka e - - an e emetry In s
Parameter Spot Omni Comments

Antenna Pipe
Telemetry Downlink Frequency, GHz 3.699 3.698 Wavelength, m=0.081

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

Km=37,781
Atmospheric Absorption, dB -0.1 -0.1 Estimate; Clear Sky
Ground Station GIT, dBIK 33.2 33.2 11 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 74.4 66.4
Minimum CINo @ 1M Receiver, dB-Hz 53.0 53.0 For 4 Kbps Stream
Clear Weather CINo Margin, dB 21.4 13.4 0.7 dB Fade 99.95% Availability
SINo Computation for Ranging:

IReceiver 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 57.0 500 KHz BW
Margin, dB 27.1 19.1

BER Computation:
Demodulation Loss (2}12(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 EblNo for 106 BER, dB-Hz 10.5

I
10.5 Coherent PSK

Margin, dB 20.1 12.1
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Ad L· k 0 S f PId CoblTa e A-13. ME C-Ban omman In s- n- ta Ion anar rray
Contribution Value Note/Link Parameter

Command Uplink Frequency, GHz 6.426 Wavelength, m==0.047
Max Ground Station EIRP ,dBW 77.0 9 m antenna
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

Table A-14. MEO C-Band Command Links - On - Station Pipe Antenna

Contribution Value Note/Link Parameter
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
Clear Sky Loss, dB -0.1
Pointing Error, dB I -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 i

CR command Threshold,dBW -135.0

Command Margin,dB 16.8
i

Command Margin with Rain Fade,dB 15.3 99.95% Availability
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Table A-IS. MEG C-Band Telemetry Links

Parameter Spot Onmi Comments
Antenna Pipe

Telemetry Downlink Frequency, GHz 3.601 1 3.602 Wavelength, m=0.083

Minimum EIRP, dBW 8.0 0.0
Space Loss, dBI 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/"K 31.0 31.0 9 mAntenna
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 81.8 73.8
Minimum C/No @ TM Receiver, dB-Hz 53.0 53.0 For 4 Kb I s Stream
Clear Weather C/No Margin, dB i 28.8 J 20.8 0.7 dB Fade 99.95% Availabilitv
SINo Computation for Ranging:

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

TLM Receiver Loop Bandwidth, dB-Hz 40.0 I 40.0 110 KHz PM demod PLL BW
Margin, dB 32.7 24.7

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

BER Computation: J

Demodulation Loss (2}12(0.85)), dB -5.2 -5.2
PM Demodulator Loss, dB -1.0 -1.0

IBit Sync Loss, dB -1.5 -1.5
Received Baseband SINo, dB-Hz 74.1 66.1
Eb/No, dB-Hz 38.1 30.1 For 4 Kbps Telemetry Data
Minimum Eb/No for 1ef BER, dB-Hz 10.5

I

10.5 Coherent PSK
Margin, 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) ell results, (3) satellite diversity analyses, and (4) intra-service

sharing, respectively.

For the following cases: (1) GSa 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 ..

Gsa
Earth Station

..
...

... I : Interfering
• Path

NGSO
Earth Station

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

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

SYSTEM PARAMETER TABLE
,

I StarLynx™ GSa vs ExpresswayTM

UPLINK DOWNLINK
!

I
"--,-----_.

LINK PARAMETER StarLynxr", I StarLynx™ UNITS
Expresswayn, GSO ExpresswayTM I GSO

-
Spacial Separation ---------z--~·-----I--2 deg.

. I . '-

Si~al frequenev 46 ._~ _____---c--_ 38 i 38 GHz
Tx Power (Earth/Satellite) I 30 10 100 100

=i
W--,-------_.- ---,

Tx HPA Backoff ~ 1 2 2 dB,)

, . _~------ ---~-----_.
dBTxLosses 0.5 O.:=; 1 05 I

--. ----

I
Number of Carriers 1 1 10 36. -- -_.. _.._---~

Slant Range 37,000 .?,7,00Q._ 37,000 I 37,000 km
Earth-Station Tx Antenna Size 2.5 0.3

~
m

Earth-Station Rx Antenna Size ~==.== !~~~
I 0.3 m,

Earth-Station Tx Ant. Peak Gain 59.4 33.2 ! i dBi!

IEarth-Station Rx Ant. Peak Gain
~-

i 57.7 31.5 dBi

Satellite Tx Ant. Peak Gain
--r 52 56 ! dBii

Satellite Rx Ant. Peak Gain 52 56

I
dBi

Band Width of Signal
------- .-_.~_.__._-

-'--~-

MHzI 285 90 285 90
.--

Rx Noise Temperature i 650 (,50 450 I 335 K

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

SYSTEM PARAMETER TABLE iStarLynx™ MEa vs ExpresswayTM

: UNITSStarLynx™
MEa

Satellite Tx Ant Peak Gain: I I 52 I 44.3 II dBi
Satellite Rx Ant. Peak Gain 52 44.3 .. . dBi

I-:BO:-a-n-:d:-:W=-Cid--=-th--=-o-f:-S-=-i-g=n=a=l==========:11-1-_-_-_-_-_2---':8~·':-==.--: ---. -=0(;=_'=1=====28=5====~I:====9=O========M~=Hz===:
Rx Noise Temperature : 650 650 450 335 K

,UPLINK DOWNLINK
/----:L:;-cI:::N~K:-cP=A~R=-A-:-M~ET=E=R----+-----·-~-I StarLynx fM j I
~ ---,i,-E=x~,resswavT" ' MEa ExpresswayTM I
Spacial Separation II 2' ; I I deg.

~S:i:~:.al==fre==q~u~e=nCY=~~~=~:~========~======4=('==-__~i_ 46 I :S 38 I GHz
Tx Power (Earth/Satellite) 30, 10 100 50 I W

~~::=~:oss:p=~=B~a=c~k=o:ff==========---------~_~i-----------0?=~5===--~'--~--'=-v-)_1·-J-_=-.~~=-~--=.~--=~--=~_.~-~~-'~--=~':=:+-I~-~=~--=~-O-2",.-5~--=~--=~-I~--=~~:::-:~--==-_:
Number of Carriers ! '] ']' 10 I '] 8

/-:S::---1_an,.-;t_R:::-a-=n,--,g~e----::;----:--__-::-:,--- -=--37~,~OO::...:0:..-_;--- ll-:,-),_5\_01_) 3__7,_O_OO__t-__1_O'---,S_O_0_--t-.I'__km_
Earth-Station Tx Antenna Size 2.5 03 I. m

I-:EO:-a-rt-=h---=-S-ta-ti'--'o-n-Rx--An-te-n-n-a-S-i-z-e-'-~:'-----'----'-1~--------------::2-=.5~--+.. --(-:-)'-:-3--~--m--1

t-=E::;:a=rt==hc:...-=-St==a=ti=o~n,--T-:..:xc:...Ano-=:~t,-,P,--,e=a=:k,--,G=a==i=:n,--------, __-,5::.;:9:..:..4=--_-+-1_~3,-",3=.'"__-,-- t-- --"-I_--=d=B'--'Ci__1
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Table B-3. StarLynx™ GSO and StarLynx™ MEO Link Parameters

SYSTEM PARAMETER TABLE I StarLynxDl GSa vs StarLynx™ MEa
.-

J
UPLINK DOWNLINK

LINK PARAMETER i StarLynxDI StarLynxDI StarLynx™
I

StarLynx™ UNITS
J\'1£O GSO MEO GSO -

~---

~
Spacial Separation ') 2 deg.... I

Signal frequency 46 46 38 38 GHz
~---- ~ .. - ---

Tx Power (Earth/Satellite) 10 10 "a ± 100 W
'---'---' -

Tx HPA Backoff 1 1 _______ ]._ 2 dB

TxLosses 0.5 0.3 0..5

I

0.:' dB
--,,--' ----._---- --._-~---

Number of Carriers 1 1 18 36
•.._-~-._- ----------'----_.

Slant Range 10.500 37.000 10,500 37.000 km
--_. _._-,-_._-_ ..,------_.__.~,-

Earth-Station Tx Antenna Size 0.3 0.3 , m
I -

Earth-Station Rx Antenna Size
-,----..._-_.. _ ..._- . 0.3 0.3 m1

Earth-Station Tx Ant. Peak Gain ':l"" ..., 33.2 i dBi'.>.:>.

I
---_._~-_.-"--

._.

Earth-Station Rx Ant. Peak Gain 31.5 31.5 dBi
-'-",---.-- .---_..-----.~.

Satellite Tx Ant. Peak Gain I 44.3 56 dBi
-- --.1--_.--______

I
i

Satellite Rx Ant. Peak Gain 44.3 56 , I dBi
-----,.. _--

Band Width of Signal '30 90 90 '30 MHz
Rx Noise Temperature , 650 650 335 I 335 K

Table B-4. StarLynx™ GSO and StarLynx™ GSO Link Parameters

SYSTEM PARAMETER TABLE I j StarLynx™ GSO vs StarLynxl~1 GSOI
UPLINK DOWNLINK

LINK PARAMETER StarLynx1>1 ~tarLy~~rvl StarLynx™ I StarLynx™ UNITS
- GSO GSO GSO I GSO

Spacial Separation 2 i 2 deg.
i

Signal frequency 46 I 46 , 38 38 I GHz
Th Power (Earth/Satellite) 10

.--,--_._--,-~

100 100 W10 i

Tx HPA Backoff 1 1 2 2 i dB
TxLosses 0..5 i 0.5 0.5 0.5 dB

-._-,"--,---

Number of Carriers 1 1 , 36 36---
Slant Range 37,000 37,000 37,000 37,000 km
Earth-Station Tx Antenna Size

-'~-~---.~.-

0.3 0.3 , m
----

Earth-Station Rx Antenna Size ! 0..3 03 m
Earth-Station Tx Ant. Peak Gain 33.2 i 33.2 dBi
Earth-Station Rx Ant. Peak Gain I 3L~~ , 31.5 dBi

!
~.~..._•.._--- ,

Satellite Tx Ant. Peak Gain -L ,=;6 56 ! dBi
Satellite Rx Ant. Peak Gain I

::>6 5h dBi._----,'-----_..------". i

Band Width of Signal ! 90 (if) 90 90 MHz
i .-----

Rx Noise Temperature 6.50 6,')0 335 i 335 K
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B.2. RESULTS OF ell CALCULATIONS

Table B-S.
LYSIS [ABLE i

C/I results of StarLynx™ GSO and ExpresswayTM
't 5tarLynx " u;:,v vs Expresswav'M

UPLINK ,

UNITS

Colla total

Table B-6. CII results of StarLynx™ MEO and ExpresswayTM
INTERfERENCE ANALYSIS TABLE; I l:>tarLynx MME( vs Exoresswav',\l

Desired

StarLynxTM
MEO

46
10.0
0.5
1 I

33.2
0.0 I

41.7
2061 I

6.2 I

41.3
-129.3 I

+ TX Ant. Gain i 59.4 13.2' 49.0 44.3 21.5: 52.0 41.3 dBi

r==;'OIn",t~erfC7er"-.-;P~ow=er,-,,,(I,-)-fi_---:::-::-:,--........,~----:-1::;4"'9:'.6'---IL..--::_;_::_-+_ -139.5 ,.~--=1.::-3::>":-."-3_~,_--,c-:-::--,--'------:-1:-::4cc7:::.6_-+_-::-:~_-+-'----,d;:B",W-:---;
- Rx Noise Temp. I 28.1 I 28.1 26.5 .~--- 28.1 ,28.1 25.3 25.3' dBK
- Bo!bmmn1-.C.onst. I -228.6 -2~6 -228.6 -22M -228.6 I -228.6 I -228.6 -228.6 IdBW/K.H,

t----'S'-';i~~c:_=B'-=an=d~W1=_==::·d=th:.:..--'-I-__::8_:4:_:.5------'7c'9::".5~--'--8'-4=.5'----.1-,__7C.'9",.5,___ .. .-,8~4;;.:.5":- -,-;79:-,.:::-5_,--_-,;;84",.5~_+-_"--79;;,.,,,5 __----:;d;::B·-;;Hz~-'I
I-;:;-,C,,;;o::-,lNc.::o=-=o,,::rO'lo,,;;lN;-:.::-o ...o1=.2':.o:3--;-:~..,.....-:--2:::8,-.,,-6 1,",3,,-.I~;:-;:'"1-c-:-_-=-:16:'.:.~9.~ . -1""9:.:..4~:-::c-,--,--.."'8--'.4=---'-_--=-28"'.::..8c:_::_+_:_'---8:'_'.::..6--.--=dB=;IH==z'--!

ColIo."orColIo._. ; 41.01 (up) I 30.0 ',(down) 11.0ICuo) 20.2 1 (down) dB __
Coila total 29.71 (tota)) 10.5; (totall dB
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Table B-7. CII results of StarLynx™ GSa and StarLynx™ MEa
II' IADLt.! I

.~ ..
I :;tar vs :;tarLynx'M MbV

I UPLINK DOWNLINK UPLINK DOWNLINK :

PARAMETER I Desired Interfer. Desired Interfer. Intener. Desired Interfer. Desired UNITS
StarLynx™ StarLynx™ StarLynxTM , StarLynx™ StarLynx™ StarLynx™ StarLynx™ StarLynx™

I MEO GSO MEO GSO . MEO GSO MEO GSO I

Si~aI frequency I 46 46 38 38 46 46 38 i 38 GHz
+ TXPower 10.0 10.0 17.0 20.0 10.0 10.0 17.0 I 20.0 dBW
- TX Loss 0.5 0.5 0.5 0.5. ____ ._..22___-'0 __ 0.5 I 0.5 dB
- HPA Backoff 1 ,1 2 2' 1 1 2 2 I dB
+ TXAnl Gain i 33.2 =.J3.2.__..!U...~ 560.'= 13.2 33.2 44.3 53.0 dBi
- Per Carrier Loss 0.0

~. _.-

0.0 0.0 12.6 15.6 dB0.0 12.6 15.6
I=Tx EIRP 41.7 I 21.7 43.2 57.9 217 41.7 46.2 I 54.9 dBW

- Space Loss I 206.1 , 206.1 204.5 215.4 217.1 217.1 I 204.5 215.4 dB
- Atmospheric Loss 6.2 ~-_.....r!..._._..12... 6.2 .~=::::I~' 2.7 dB

---" "<Iili-+ RxAnl Gain 41.3 44.3 31.5 11.5 56.0 53.0 11.5 31.5
- Carrier Power C -129.3 -132.4 -128.6 -131.7 dBW
=Interfer. Power (I) I I -146.3 -148.7 -145.6 ! -149.4 dBW
- Rx Noise Temp. 28.1 28.1 25.3 25.3 28.1 28.1

I
25.3 25.3 I dBK

- Boltzmann's Consl -228.6 -228.6 -228.6 -228.6~ -228.6 -228.6 -228.6 -228.6 IdBWIK-H
- Signal Bandwidth 79.5 I 79.5 79.5 79.:> 79.5 79.5 79.5 79.5 dB-liz

ColNo Or IolNo -8.4 -25.4 -8.6 -24.9 -' -24.6 -7.6 -25.6 -7.9 -~
Collo •• or Collo .... I 17.01 (up) 16.21(down) '-.=;:..'=--..!Z:QjJ~ . 1.7.8 (down) dB

ColIo total I 13.6 total i : 14.41 (tota\) I dB

Table B-8. CII results of StarLynx™ GSa and StarLynx™ GSa
INTERFERENCE ANALYSIS TABLE I i I IStarLynxTM GSO vs StarLyro,rM G50 ,

,
UPLINK DOWNLINK UPLINK DOWNLINK

f--pARAMETER--,-Desire~lnterfer. i Desired Interfer. Interier. Desired lnterfer. I Deslfed UNITS-
i GSO I GSO GSO Gsa . GSO GSO Gsa Gsa

Si~aI frequency 46 I 46 38 38 46 46 38 38 GHz
+TXPower 10.0 10.0 20.0 20.0 10.0 10.0 20.0 20.0 dBW
- TX Loss 0.5 0.5 I 0.5 0.5 _. 0.5 0.5 0.5 0.5 dB
- HPA Backoff 1 , 1 2 2 1 1 2 2 dB
~,Ant.Gain 33.2 13.2 53.0 I 56.0 13.2 33.2 56.0 53.0 dBi
- Per Carrier Loss 0.0 0.0 15.6 15.6 0.0 0.0 15.6 15.6 I dB
=Tx EIRP 41.7 21.7 54.9 57.9 21.7 41.7 i 57.9 54.9 I dBW
- SDace Loss 217.1 217.1 I 215.4 215.4 2171 217.1 215.4 215.4 dB
- Atmospheric Loss I 6.2 6.2 2.7 2.7 6.2 6.2 2.7 2.7 dB
+ Rx Ant. Gain I 53.0 56.0 31.5 I 11.5

_ .._.
56.0 530 11.5 31.5 dBiI=Carrier Power (CI -128.6 I -131.7 I I -128.6 I -131.7 , dBW

=Interter. Power (I) -145.6 -148.7 -145.6 I -148.7 i dBW
- Rx Noise Temp. I 28.1 28.1 25.3 25.3 28.1 28.1 25.3 25.3 : dBK
- Boltzmann's Const. I -228.6 -228.6 -228.6 -228.6

._.
-228.6 -228.6 I -228.6 -228.6 IdBWIK-H.

- Si....aI Bandwidth 79.5 I 79.5 79.5 79.5 79.5 79.5 79.5 79.5 dB-Hz
ColNo or 10INo I -7.6 i -24.6 -7.9 -24.9 -24.6 -7.6 I -24.9 -7.9 dBlHz

CoIIo. or Collo ._. 17.0, (up) 17.0!(dOwn) ._ 17.0' (uo) ,
17.0 I(down) , dB

Collo total 14.0: (tota)) I 14.01 total dB

B.3. SATELLITE DIVERSITY ANALYSES

Interference is measured by the level of interference-to-noise-ratio (Io/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 0° latitude, Figure B-2 shows

the la/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 lo/No) is reduced by a significant amount. In

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

depending on user terminal locations.

Table B-9. StarLynx™ GSO and MEO Orbital Parameters

StarLYItX™ c;SO StarLynx™ MEO
Number of Planes 1 4
Number of Satellites Per Plane 8 5
Altitude 35787 km 10352 km
Inclination 0° 55°
Plane Phasing 0° 0°
Orbit Period 24 hr 6hr

Detailed interference analyses for user terminals at other latitudes were also

performed. The most severe interference cases (highest lo/No values) from 0° to

70° latitude are shown in Figure B-3. The analytical results again demonstrate that

the constellation design of StarLynx™ MEa with satellite diversity reduces lo/No by

a significant level. Based on this analysis, sharing of the same spectrum between

Gsa and NGSa satellites should be facilitated.
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Figure B-2. Interference Simulation Results between StarLynx™ GSO and StarLynx™ MEO Using Satellite Diversity
(User Terminal Location at 100 Latitude)
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B.4 INTRA SERVICE SHARING

B.4.1 Mobile-Satellite and Fixed-Satellite Services

B.4.1.1 StarLynx™ GSa with Other Gsa FSS/MSS 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 StarLynx™ 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 StarLynx™ MEO with other GSO FSS/MSS 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-10 lists interference mitigation

techniques to be used by StarLynx™ 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-IO. NGSO Interference Mitigation Techniques

TECHNIQUE for INTERFERENCE MITIGATION APPLIED in StarLvnxlM

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 StarLynx™ GSO with NGSO FSS/MSS Analysis

The potential for harmful interference from the GSO uplink to NGSO uplink

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

techniques described in Table B-lO are applied.

B.4.1.4. StarLynx™ MEO with Other NGSO FSS/MSS Analysis

To achieve the most efficient spectrum usage, NGSO systems should

cooperatively implement interference mitigation techniques. Multiple NGSO

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

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

satellite diversity to reduce interference and facilitate sharing between two NGSO

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 NGSO

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, lo/No, for both uplink and downlink at both systems are

determined.

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

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

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

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

of the same spectrum between NGSa satellites should be facilitated.

Table B-ll. StarLynx™ MEO and a Proposed NGSO System Orbital Parameters

StarLvnx™ MEO Proposed NGSO
Number of Planes 4 12
Number of Satellites Per Plane 5 6
Altitude 10352 km 1350 km
Inclination 55° 47°
Plane Phasing- 0° 25°
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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)


