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12. WAIVER AND CERTIFICATIONS

In accordance with Section 304 of the Communications Act of 1934, as

amended, 47 U.S.c. 304, HCI hereby waives any claim to the use of any

particular frequency or of the electromagnetic spectrum as against the

regulatory power of the United States because of the previous use of the same,

whether by license or otherwise.

HCI certifies that neither the Applicant nor any of its shareholders, nor

any of its officers or directors, nor any party to this application is subject to a

denial of Federal benefits pursuant to authority granted in Section 5301 of the

Anti-Drug Abuse Act of 1988, 21 U.s.c. § 862.

The undersigned certifies individually and for HCI that all of the

statements made in this Application are true, complete, and accurate to the

best of his information, belief and knowledge, and are made in good faith.

Respectfully submitted,

Hughes Communications, inc.

By:

President

_§~~~~~ , 1997
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13. CONCLUSION

For the reasons set forth in this Application, HCI respectfully requests

that the Commission promptly grants this application to enable HCI to bring

to the public the significant benefits described above at the earliest possible

time.

Respectfully submitted,

-

By:

Hughes Communications, Inc.

/;
. !

-7/-----
J&ald F. Farrell

President
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APPENDIXA. TRANSMISSION CHARACTERISTICS

This appendix contains the StarLynx™ communication link budgets. The link

analysis covers both GSO and MEO satellites and the portable and mobile terminals.

Tables A-2 through A-9 show the V-band budgets. Tables A-IO through A-IS show

the C-band TT&C budgets. Table A-I provides an index to the various V-band and

C-band communication link budgets contained in Appendix A.

Table A-l. Communications Budget Index

Communications Links Budfl;etContained in:
GSa Portable V-Band Link Table A-2
GSO Mobile V-Band Link Table A-3
MEO Portable V-Band Link Table A-4
MEO Mobile V-Band Link Table A-5
GSa Portable V-Band Link In Rain Table A-6
GSO Mobile V-Band Link In Rain Table A-7
MEO Portable V-Band Link In Rain Table A-8
MEO Mobile V-Band Link In Rain Table A-9
GSa C-Band Command Links - Table A-lO
On - Station Planar Array
GSa C-Band Command Links - Table A-ll
On - Station Pipe Antenna
GSO C-Band Telemetry Links Table A-12
MEO C-Band Command Links- Table A-l3
On - Station Planar Array
MEO C-Band Command Links - Table A-14
On - Station Pipe Antenna
MEO C-Band Telemetry Links Table A-1S
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Table A-2. GSa Portable V-Band Link

c;S:O "n I .. r '"r rnnrl;t;nn~

SUMMARY of Uplink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 deg Site EJevation 35.0 del!
Site Altitude (ASU 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
CCIR Rain 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 Mcos

User Data Rate 2.0 Mbos User Data Rate 2.0 Mbos
Coded Data Rate 3.4 Mcbps Coded Data Rate 3.4 Mcbps

Arrav Power 10.0 W Satellite 1WTA 100.0 W
TransmitterPwr 10.0 dBW Sat. Transmit Power 20.0 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 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 oer carrier 41.7 41.7 dBW EIRP ofDlL 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
GEO Slant Ranl!e 38182 km GEO Slant Ranl!e 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 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 52.5 dBi Peak Antenna Gain 31.5 dBi
Svstem Noise Temo 649.2 'K ReceiverSvs. Temo. 334.8 527.3 OK

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

Satellite GIl 24.4 24.4 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 Bandwidth 90.1 MHz Detection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz NoiseBW 79.5 dBHz

vailable ClNo 69.9
;n;6~I

Available ClNo 69.9 59.2 dB/Hz
,;';';ni;;'dd5· )"!}iiiiN0";y;;••

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total ClI 8.6 dB Downlink Total C/ 8.6 dB

Clio 88.2 88.2 dB/Hz ClIo 88.3 79.6 dB/Hz
Available CI(No+Io 69.9 61.3 dB/Hz Available CI(No+Io 69.9 59.1 dB/Hz

Available Fb/(No+Io 6.8 -1.8 dB Available Eb/(No+lo 6.8 -4.0 dB

ReauiredFb/No 6.0 6.0 dB ReauiredFb/No 6.0 6.0 dB
TotalTTnlinlc OR _7 R c1R Tntal OR -10 0 c1R
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Table A-3. GSa Mobile V-Band Link
~uMobile Clear Con(utlons

SUMMARY of Uplink SUMMARY of D~wnlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 ce~ Site Elevation 35.0 del':
Site Altitlde CASU kIn Site Altitude (ASU km

Freau:ncv 50.0 GHz Frewencv 40.0 GHz
Link 99.0 % Link ;19.0 %

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

Averal':e Ol:la~e/Yr. 5256 minutes Avera~e CUtll2e/Yr. 5256 minu:es
CIMA Otip Rate Rl Q M"n< Otip Rate Rl Q Men<

User DltaRate 8.2 Mhos UserData Rate 8.2 Mhns
Coded DltaRate 13.7 Mcbps CocedData Rate 13.7 Mcbps

MIN Power 12.0 W SatelliteTWfA 100.0 W
Transmi tter Pwr 10.8 dBW Sat. Trlllsmit PoVler 20.0 dBW

PoVler Back-off 1.0 1.0 dB Sa. HPABa:koff 2.0 dB
# ofAmnlifiedCfiiers 1.0 #ofFDM Carriers/HPA 3.0

Transmitter Losses 0.5 dB # CDMAlFI:MA Ban d 6.0
Antenna 0.6 m Transmitter Losses 0.5 dB

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

ElRPner carrier 48.5 48.5 dBW EIRP of D'L Beam 70.5 dBW
EIRPI FI:M carrier 65.7

Point./Pol. Los 0.5 0.5 dB EIRP rer CDMAUser 57.9 57.9 lEW
GID Slant Ran ~e 38182 kIn CEOSlant Ram!e 3818 km

SoaceLoss 218.1 218.1 dB SoaceLoss 216.1 216.1 dB

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

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

Sat AntennaGain 52.5 lEi Peak AntennaGain 37.5 dBi
Sv stem Noise Temn 649.2 'K ReceiverSvs. Tenn. 334.8 527.3 'K

Sv stem Noise Temp 28.1 cBK Recei ver Svs. TeIllD. 25.2 27.2 lBK

Satellite G'1 24.4 24.4 dBlK Station G'T 11.8 9.8 cB/K
Boltzmann's -228.~ -228.6 cBW/K-Hz Boltzmann's -228.6 -228.6 dBW/K-Hz

~teetion Bandwicth 90.1 MHz ~tection Bandwidth 90.1 MHz
NoiseBW 79.5 dBHz N:lise BW 79.5 dB Hz

Available C/rb 76.7 68.1 dBlHz

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total C/I 7.1 dB D:>wnlink Total C/I 7.1 dB

ClIo 86.6 86.6 dB/Hz Clio 86.7 79.6 cB/Hz
Available C/CN:l+lo 76.3 68.0 dBlHz Available c/(!'()+Io 78.3 57.9 dB1Hz

Available Eb/(No+Io) 7.2 -1.1 dB Available B>/(rb+lo) 9.1 -1.3 dB
Reatired Eb/No 6.0 6.0 dB Rewired B>I!'() 6.0 6.0 dB

Tnt~l1Tnlin1< 1 ., _7 1 ~"R Tnt~1 T'hn~l;"1r , 1 .7 , cl"R
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Table A-4. MEO Portable V-Band Link

MEO Portable aear Conditions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Bevation 35.0 dei! Site Bevation 35.0 del:!
Site Altitude (~L) km Site Altitude (ASL) km

Freatlfficv 50.0 GHz Freauencv 40.0 GHz
Unk 99.0 % Unk 99.0 %

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

Average Outage/Yr. 5256 minutes Average Outage/Yr. 5256 minutes
CDMA ChipRate 81.9 Mcns Chip Rate 81.9 Mcns

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

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

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

ElRP Der carrier 41.7 41.7 dBW EIRP of D/L Beam 55 8 dBW

ElRP/ FDM carrier 51.0

Point.lPol. Los 0.5 0.5 dB EIRP Der CDMA User 43.2 43.2 dBW
MEOSlant RlIli!e 12391 km MOO Slant Ranlle 12391 km

Space loss 208.3 208.3 dB Snace 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. Pointinll 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. 334.8 527.3 OK

System Noise Temp 28.1 dBK ReceiverSys. Temp. 25.2 27.2 dBK

Satellite G'.... 12.7 12.7 dB/K Station G'T 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 BandWdth 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 C/ 10.0 dB Downlink Total CI 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 dB/Hz Available ClCNo+lo 68.0 57.2 dB/Hz

Available ED/(No+lo 6.2 -2.4 dB Available B:l/(No+lo 6.2 -4.6 dB

Reauired EblNo 6.0 6.0 dB Reauired ED/No 6.0 6.0 dB
Totlll1Tnlin1<' O? _R .:l. rlR Total () ? _1 () f.. rlR
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Table A-5. MEO Mobile V-Band Link

MEO Mobile Clear Condi tions

SUMMARY of Unlink SUMMARY of Downlink

Clear Rain Units Clear Rain Units

Site Elevation 35.0 dee: Site Elevation 35.0 dee:
Site Altitude (ASU km Site Altitude (ASU km

Freauencv 50.0 GHz Freauencv 40.0 GHz

Link 99.0 % Link 99.0 %
Rain Model Used CClR Rain Model Used CCIR

CCIR Rain Region K CCIR Rain Region K
Averaj1;e Outaj1;elYr. 5256 minutes Averae:e Outae:e/Yr. 5256 minutes

CDMA ChipRate 81.9 Mcns Chip Rate 81.9 Mcns
User Data Rate 6.0 Mbns User Data Rate 6.0 Mbns

Coded Data Rate 10.0 Mcbps Coded Data Rate 10.0 Mcbps

Arrav Power 12.0 W Satellite 1WTA 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 Amolified 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

MEOSlant Ranee 12391 km MEO Slant Ran~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 8.4 dB Rain 6.9 dB
Ant. Pointing 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 37.5 dBi

Svstem Noise Temn 649.2 oK ReceiverSvs. Temn. 334.8 527.3 oK

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

Satellite GIl 12.7 12.7 dB/K Station GIl 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

dB/Hz

U1>li nk Downlink

Clear Rain Units Clear Rain Units

Uplink Total C/I 8.2 dB Downlink Total C/ 8.2 dB

ClIo 87.8 87.8 dB/Hz ClIo 87.9 79.6 dB/Hz

Available C/(No+lo 74.6 66.1 dB/Hz Available CI(No+lo 74.6 63.9 dB/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 Reauired Eb/No 6.0 6.0 dB
Tnt,,11Jnlink OR _7(:, rlR Tnt"l- OR -Cl q rlR
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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 del! Site Elevation 35.0 dell"
Site Altitude (ASU km Site Altitude (ASU km

Freouencv 50.0 GHz Freouencv 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 OutagelYr. 8410 minutes Average Outage/Yr. 18922 minutes
CDMAChip Rate 81.9 Mcps 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 Mcbps

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

Power Back-off 1.0 1.0 dB Sat. HPA Backoff 2.0 dB
# of Amnlified Carriers 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

EIRP ner carrier 41.7 41.7 dBW EIRP of D1L Beam 70.5 dBW
EIRP/ FDM carrier 65.7

Point.lPol. Los 0.5 0.5 dB EIRP ner CDMA User 54.9 54.9 dBW
GEO Slant Ranl!e 38182 km GEO Slant Ranl!e 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 Att. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB

Rain 6.5 dB Rain 3.3 dB
Ant. Pointinl! 0.5 0.5 dB

Sat. Antenna Gain 52.5 dBi Peak Antenna Gain 31.5 dBi
System Noise Temn 649.2 OK ReceiverSvs. Temn. 334.8 466.8 OK

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

Satellite GIl 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

Availabl vailahl No 6.9 63,. dB/Hz

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total C11 10.4 dB Downlink Total CI 10.4 dB

Clio 89.9 89.9 dB/Hz Clio 90.0 79.6 dB/Hz
Available CHNo+lo 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 Reaui red Eb/No 6.0 6.0 dB
Tot:!1 TT"l;n],. fiR o 1 clR Tot:!l ~ fi R o 1 ern
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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 Elevation 35.0 dee: 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 OutagelYr. 6833 minutes Average Outage/Yr. 7884 minutes
CDMAChip Rate 81.9 Mcos Chip Rate 81.9 MCDs

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 TWfA 100.0 W
Transmi tter Pwr 10.8 dBW Sat. Transmit Power 20.0 dBW

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

Transmitter Losses 0.5 dB # CDMNFDMA 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

ElRP ner carrier 48.5 48.5 dBW EIRP of D/L Beam 70.5 dBW
EIRP/ FDM carrier 65.7

Point.lPol. Los 0.5 0.5 dB ElRP ner CDMA User 57.9 57.9 dBW
GEO Slant Ranl!e 38182 km GOO Slant Ranl!e 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 Att. 2.6 2.6 dB Cloud Att. 1.7 1.7 dB

Rain 7.3 dB Rain 5.5 dB
Ant. Pointinl! 0.5 0.5 dB

Sat. Antenna Gain 52.5 dBi Peak Antenna Gain 37.5 dBi
System Noise TemD 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

Satelli te GIl 24.4 24.4 dB/K Station GIl 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

~ .

Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total ClI 9.7 dB Downlink Total C/ 9.7 dB

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

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

Reoui red Eb/No 6.0 6.0 dB Reauired Eb/No 6.0 6.0 dB
Tnt"l TTnlinl- 7 .i () 1 tiR Tnt,,] Q"i () ') dB
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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 del! Site Elevation 35.0 del!

Site Altitude (ASU km Site Altitude (ASL) km

Freauencv 50.0 GHz Freauencv 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 Mcos Chip Rate 81.9 Mcos
User Data Rate 0.4 Mbos User Data Rate 0.4 Mbns

Coded Data Rate 0.6 Mcbps Coded Data Rate 0.6 Mcbps

Arrav Power 10.0 W Satellite 1WTA 50.0 W

TransmitterPwr 10.0 dBW Sat. Transmit Power 17.0 dBW

Power Back-off 1.0 1.0 dB Sat. HPABackoff 2.0 dB
# of AmolifiedCarriers 1.0 # of FDM 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 EIRPofDlL 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

MOO Slant Ranl"e 12391 km MOO 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 AU. 1.7 1.7 dB

Rain 6.0 dB Rain 2.9 dB
Ant. Pointin,g 0.5 0.5 dB

Sat. Antenna Gain 40.8 dBi Peak Antenna Gain 31.5 dBi
System Noise Temp 649.2 OK Receiver Svs. Temp. 334.8 455.0 OK

System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 26.6 dBK

Satellite G/'1 12.7 12.7 dB/K Station G/1 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

6
Uplink Downlink

Clear Rain Units Clear Rain Units
Uplink Total CI 10.8 dB Downlink Total CI 10.8 dB

ClIo 90.4 90.4 dB/Hz ClIo 90.5 79.6 dB/Hz

Available CI(No+Io 68.0 61.7 dB/Hz Available C/(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

Reaui red Eb/No 6.0 6.0 dB ReauiredEb/No 6.0 6.0 dB
Tot"l TTnl;nlr h ":\ 00 tfR Tot,,1 h? o 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 dell Site Elevation 35.0 dell
Site Altitude (ASU km Site Altitude (ASU km

Freouencv 50.0 GHz Frequencv 40.0 GHz
J..ink 98.5 % link 96.4 %

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

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

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

Arrav Power 12.0 W Satellite lWfA 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 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 EIRP ofDlL Beam 55.8 dBW
EIRP/ FDM carrier 51.0

Point.lPol. Los! 0.5 0.5 dB EIRP per CDMA User 44.0 44.0 dBW
MEO Slant Ranlle 12391 km MEOSlant Ranlle 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. Pointinll 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. Temp. 334.8 466.8 'K
System Noise Temp 28.1 dBK Receiver Sys. Temp. 25.2 26.7 dBK

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

~~dBJHz
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 C/lo 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+lo 12.9 6.1 dB Available Eb/(No+lo 12.9 6.1 dB

Reauired Eb/No 6.0 6.0 dB Reauired Eb/No 6.0 6.0 dB
TntHllJnlink t;Q o 1 rfR TotHl ~ t;Q 01 rfR
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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-mJ\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-H. GSO C-Band Command Links - On - Station Pipe Antenna
Contribution Value NotelLink Parameter

Command Uplink Frequency, GHz 6.524 Wavelength, m=0.046
Max Ground Station EIRP ,dBW 79.0 11 mantenna
Space Loss, dB-mJ\2 -200.3 40° 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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Table A-12. GSa C-Band Telemetry Links
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/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 llmAntenna
Polarization Mismatch, dB 0.0 0.0 Assume Ground Station Receives

Linear Polarization
Boltzmann's Constant, dBW10 K-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 Mar?;in, 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 57.0 500 KHz BW
Mar?;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/No for 106 BER, dB-Hz 10.5 10.5 Coherent PSK
Margin, dB 20.1 12.1
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Contribution Value NotelLink Parameter

Command Uplink Frequency, GHz 6.426 Wavelength, m=0.047
Max Ground Station EIRP ,dBW 77.0 9 mantenna
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 NotelLink 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 -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-15. MEO C-Band Telemetry Links

Parameter Spot Omni Comments
Antenna Pipe

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

Minimum EIRP, dBW 8.0 0.0
Space Loss, dB I 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, dBj"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/s Stream
Clear Weather C/No Margin, 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
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:
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/No, dB-Hz 38.1 30.1 For 4 Kbps Telemetry Data
Minimum Eb/No for 106 BER, dB-Hz 10.5 10.5 Coherent PSK
Margin, dB 27.6 19.6

89



THIS PAGE INTENTIONALLY LEFT BLANK

90





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) GSO into NGSO uplink, (2) GSO into NGSO

downlink, (3) NGSO into GSO uplink, and (4) NGSO into GSO downlink, the worst-

case interference is due to the transmission from a GSO-system uplink to an NGSO

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

"",,-------

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

SYSTEM PARAMETER TABLE I I StarLynx™ GSO vs ExpresswayTM
I UPLINK DOWNLINK

LINK PARAMETER
: ExpresswayTM I

StarLynx™ StarLynx™ UNITS
GSO I ExpresswayTM GSC

Spacial Separation 2 , I 2 I deg.

Simal freauencv i 46 i 46
,

38 i 38 GHz
Tx Power (Earth/Satellite) I 30 I 10 100 I 100 WI

Tx HPA Backoff
,., i 1 2 2 dB-)

TxLosses I 0.5 I O.S , 1 I 0.5 dB
Number of Carriers I 1 I 1 i 10 I 36
Slant Range 37,OO() I 37,000 37,000 i 37,OO() kat
Earth-Station Tx Antenna Size I 2.5 I 0.3 I I mi

Earth-Station Rx Antenna Size ! I 2.5 I 0.3 m
Earth-Station Tx Ant Peak Gain I 59.4 I 33.2 i dBiI I

Earth-Station Rx Ant. Peak Gain I I 57.7 \ 31.5 dBi
Satellite Tx Ant. Peak Gain I 52 56 dBi
Satellite Rx Ant. Peak Gain

\ 52 I 56 i dBi
Band Width of Signal i 285 I 90 I 285 I 90 MHz
Rx Noise Temperature i 650 I 650 450 I 335 K

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

SYSTEM PARAMETERTABLE StarLynx™MEO vs ExpresswayT.\{
, UPLINK DOWNLINK

LINK PARAMETER
I Ex~resswavTM

StarLynxT.\'l StarLynx™ i UNITS
MEO i ExpresswavTM MID

Spacial Separation I 2 i 2 deg.
SiltJ\al frequency I 46 ! 46 38 38 I GHz
Tx Power (Earth/Satellite) I 30 ! 10 100 50 ! W
Tx HPA Backoff 3 1 2

,.,
, dBI I .t..

TxLosses I 0.5 (\ ~ 1 0.5 dBU.J

Number of Carriers 1 1 I 1 I 10 "18
SlantRan~e 37,000 10,500 I 37,000 "10,500 kat
Earth-Station Tx Antenna Size : ? - 0.3 m_.J

Earth-Station Rx Antenna Size i ; 2.5 0.3 mI
,

Earth-Station Tx Ant Peak Gain 59.4 33.2
I

dBiI I

Earth-Station Rx Ant. Peak Gain i 57.7 31.5 I dBi
Satellite Tx Ant. Peak Gain I 52 44.3 I dBi
Satellite Rx Ant. Peak Gain I 52 , 44.3 dBiI

Band Width of Signal I 285 I 90 285 90 MHz
Rx Noise Temperature I 650 I 650 450 335 ! K
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Table B-3. StarLynx™ GSa and StarLynx™ MEa Link Parameters

"",,,,,,,,-,-----

SYSTEM PARAMETER TABLE \
IStarLynxThI GSO vs StarLynx™ MEO

I UPLINK DOWNLINK
LINK PARAMETER I StarLynx™ I StarLynx™ StarLynx™ StarLynx™ UNITS

MEO GSO i MEO GSO
Spacial Separation "')

I I 2 i deg."-

Signal frequency 46
\

46 ! 38 38 I GHz
Tx Power (Earth/Satellite) , 10 10 50 100 I W
Tx HPA Backoff 1 I 1 :? 2 dB
TxLosses ! 0.5 I 0.5 , 0.5 0.5 I dB
Number of Carriers 1 1 ! 18 36
Slant Range I 10,500 37,000 10,500 37,000 I l<m, ,

Earth-Station Tx Antenna Size ! 0.3 I 0.3 I i mI

Earth-Station Rx Antenna Size 1 i 0.3 0.3 I m
Earth-Station Tx Ant. Peak Gain 33.:? 33.2

,
i dBiI

Earth-Station Rx Ant. Peak Gain
I I l 31.5 31.5 I dBii

Satellite Tx Ant. Peak Gain I
1 I 44.3 56 i dBi

Satellite Rx Ant. Peak Gain ! 44.3 56
,

dBiI

Band Width of Si~nal I 90 I 90 I 90 90 I MHz
Rx Noise Temperature , 650 I 650 I 335 335 I K

Table B-4. StarLynx™ GSa and StarLynx™ Gsa Link Parameters

SYSTEM PARAMETER TABLE IStarLynxfM GSQ vs StarLynx™ Gsa

I UPLINK DOWNLINK !

LINK PARAMETER I StarLynx™ ! StarLynx™ , StarLynx™ StarLynx™ ! UNITS
GSO ! GSO I GSO GSO

Spacial Separation I 2 i 2 I deg.
Si8!!al frequency 46 46 I 38 38 I GHz
Tx Power (Earth/Satellite) 10 10 : 100 100 W,

Tx HPA Backoff 1 I 1 I 2 2 I dB
TxLosses 0.5 0.5 I 0.5 0.5 I dB
Number of Carriers 1 I 1 I 36 36
Slant Range ! 37,000 37,000 37,000 37,000 l<m
Earth-Station Tx Antenna Size ! 0.3 i 0.3 I I m
Earth-Station Rx Antenna Size ! I 0.3 0.3 I m
Earth-Station Tx Ant. Peak Gain 33.2 33.2 I dBi
Earth-Station Rx Ant. Peak Gain I 31.5 I 31.5 I dBiI

Satellite Tx Ant. Peak Gain I ! 56 56 I dBi
Satellite Rx Ant. Peak Gain 56 56 i dBi
Band Width of Si~al 90 90 ! 90 90 i MHz
Rx Noise Temperature I 650 650 i 335 335 I K
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