Table D4.1 Representative Link Budget/AS| analysis for QPSK 24M0G7W R2/3 (NF HP XPDR @ 67.5°W)

CLEAR-SKY DEGRADED
Carrier Type 24MGTW  [24MGTW  [24METW  [24MGTW
Madulation GPSK QPSK QAPSK QFSK
Info Rate Meit/'s 20,85 28.65
FEC: 0.67
Camer  |Moise BW MHz 18.888
Eb/Mo required: dB 28
CiM required dB 4
AS|+Temestrial losses dB 15
Adusted reguired TN dB 58
SIC Lo JLongiude deg -67 .50 -67.50
Uplink Beam Nams NRF NRF
Beamn Polarisation (H, V ar, C) C '
Paolarzaton |Uplink Frequency MHz 24750.0 24750.0
Frequency |Down'nk Beam Mams NTF NTF
Polarisaticn {H, V or, C} c c c
Diown'nk Frequency MHz 17300.0 17300.0 17300.0
Riain Mode! (I T Crane) ITU
Rain % tme uplink rain attenuation exceeded 0.03
Analysis |5 time downink rain attenuation excesded 037
Total Link Awvailability Bp.a0
Denver Denver Denver Denver
Te B  |ES Longitude deg -105.0 -105.0 -105.0
ES Lattude deg 3p5
Temperatuns ground deg C 250
Humidity Y 50.0
Fain Zone (as per rain model) E
Uplink Power Control range d 20.0
EfS Elevation angle deg 303
E/S size m 9.00 9.00
Transmit E/5 peak gain [E dB 851 85.1
Reno Miami Reno Miami
RaBES  |ES Longitude deg -118.8 -a0.2
ES Lattude deg i 255
Temperature ground deg C 250
Humadity % 0.0
Rain Zone (az per rain model) M
EfS Elevation angle deg 71
EfS size m 0.45 0.ES
Receive E/S peak gan (Eff=0.8) dB 3.0 32
Systermn [LNA + Sky] Moise Temp km 200.0 200.0
Temperature due to rain fade and gases K 105 43
Reczive SIS GIT 12.8 1d
UL eirp Tr.8 T84
Uplink PZD 04 -58.7
Transponder BF SFD B4 0 -E40
Input Backoff dB -3 -22 2
Uplink Uplink Path Loss. clear sky dB 2125 2125 2125
Thema! |Uplink pazeous attenuation dB 02 02 13
Uplink rain attenuation dB 0o oo 114
Up fnk power control comection (dB8) 0o 0o 114
+ Satelite GIT dBf e 7.a Ta
Antenna pattern towards B dB -2.4 -2.4 -24
CiM thermal upfnk dB 26.2 27.8 26.8
SIC saturated EIRF [Beam Peak) dEW 5. 55.8 55
Carrier O packoff dB -8 0.3 02
Antenna pattern towards ES dB -1.5 =20 -20
Diown/nk EIRP towards E/S dBW 522 53.3 533
Downlink | Down’nk Path Loss, clear sky dB 200.5 203.8 20B.6
Themma!  |Down'nk gazsous atenuation dB 02 01 0.3
Downfnk rain attenuation oo 1] 67
- Antenna Pointing emor dB -0.3 -0.2 03
+ Earth Station T, clear sky dB 123 18.1 128
CiM thermal downlink dB 106 16.0 57
Uther Ll {Liher link degradation] Cl] ] 250 5.0
Total Aailable TN dB 10.3 152 5.8
PFD dBWm2MHz | 1226 -120.1 -1201
Iargin dB 47 98 0.0
Geocentric Separation deg 4.0 20 41
Topecentric Separation wio painting ermor deg 4.4 44 44
Orbital Separation wipomting ermor 4.0 41 4.1
Int=rfering Upink powsr density -66.5 -58.5 -B6.5
Int=rfering DIL sirp density -11.7 -12.8 -12.6
DiLamda 260 ars s
AZ] Gan at offzet angle dB 14.0 13.7 137
Cil AS| uplink dB 424 50.0 50.0
Cil AS| downlink dB 181 18.1
Cil total) dB 18.1 18.1
AS| upink E [iEY 0%
AS| downlink % 8% %
AS| fotal U 5% 5%
AS| degradation dB 02 0.2




Table D4.2 Representative Link Budget/AS| analysis for QPSK 24M0G7W R2/3 (NF SHP XPDR @ 67.5°W)

CLEAR-SKY DEGRADED
Carrier Type ZAMGTW  [24MGTW  [24MGTW  |24MGTW
Medulaticn QPSK QPSK QPSK QPSk
Info Rate Mbit/= 26.65 28.65 28.65
FEC: 087 087 D87
Camier  |Moizz BW MHz 10.a22 10088 19.282
Eb/No requined: dB 20 i) 28
G/ required dB 41 i
A4S+ Temestrial losses dB 15 5
Adusted reguined G [il=] 5.6 5.8
S0 Loc  [Longiude deg -87 .50 750
Uplink Beam Name MRF MNEF
Zeam Polarisation (H, WV or, C) C C
Polarzaton |Uplink Frequency MHz 26150.0 | 28180.0
Frequency |Down'nk Beam Mame NTF NTF
Polamsation {H, V or, C) C
Down'nk Frequency MHz 17700.0
Rain Mode!l {ITU/ Crang)
Rain ¥ tme uplink rain attenuation exceeded

Analysiz |3 tme downfink rain attenuation excesded
Tota! Link Availability

TeES  |ES Longitude deg
ES Lattude deg
Temperature ground deg C
Humidity e
Rain Zone (as per rain model)
Uplink Powser Control range dB
E'S Elevation angle deg
E/S size m
Transmit E/S peak gain (Eff=0.8) dB
Rz E/S |ES Longitude deg
ES Lattude deg
Temperature ground deg C
Humidity £ 30.0
Rain Zone (as per rain model) D
E/5 Elevation angle dag 200
E/S size m 043
Recsve £/5 peak gan (Ef=0.8] dB 36.2
System [LMA + Sky) Moise Temp km 200.0 200.0
Temperaturs due to rain fade and gases K 10.7 X386
Recsve S5 GT dBK 12.0 12.0
UiL eimp dBEW 75.5
Uplink PED dBWiHz 428
Tranzponder 27 SFD dBWim2
Input Backaoff dB
Uplink Uplink Path Loss, clear shy dB
Therma!  [Uplink gazeous atenuation dB
Uplink rain atienuation dB
Up Enk power control comection (dB)
+ Satele GT dBk
Antenna pattemn towards EFS dB
C/N thermal upfnk dB
SIC =aturated EIRP [Bzam Peak) dBW
Carrier Qutput backeff dB
Antenna pattemn towards EXS dB
Downénk EIRF towards E/S dEW
Downlink  |Down'nk Path Loss, clear sky dB
Thermmal | Downfnk gazecus attenuaticn dB
Down'nk rain atenuation
- Antenna Pointing emor dB
+ Earth Station GIT, clear sky dBK
C/N thermal downlink dE
Cither LI Cther link degradation) db
Total Available C/N dB
FFD dBWIm2IMHz
Margin dB
Geocentric Separation deg
i deg
Oibital Separation wipointing error deg
Interfering Uptnk power density dBW/Hz Bl
Interfering VL =ip density dBW/Hz -126
DiLamda B4
AS| dB 138
dB 47.3
dB 187
dB 18.7
) 0%
AS| downlink ) 5%
AS total e o 5 5%
A5 degradation dB 0.2 07 0.2




Table D4.3 Representative Link Budget/AS| analysis for QPSK 24M0G7W R2/3 (SF SHP XPDR @ 67.5°W)

CLEAR-SKY DEGRADED
Carrier Type Z4MGTW  [24MGTW [24MGTW 24MGTW
Medulation QPSK QPSK QPSK QPSK
Info Rate Mbit/s 26.85 2885 28.65 20.65
FEC: 067 0.67 0.7 D.87
Camar  |Moizz BEW MHz 10.088 1p.088 1B.0g8 10.838
Eb/Mo regquirad: dB 28 249 ] i)
CiM required dB 4.1 41 41 41
4.5+ Temestrial lossss dB 1.5 15
Adusted reguined CM dB 5.8 56
SIC Loc  [Longiude deg 4760 -67.50
Uplink Beam Name SRF SRF
Seamn Polarisation (H, W or, C) C C
Polarzaton |Uplink Freguency MHz 251500 5
Frequency |Down'nk Beam Mams STF STF
Polarisation {H, ¥ or, C) [+ C
Down'nk Freguency MHz 17700.0 177000
Rain Model (ITU/Crane) TU
Rain % tme uplink rain attenuation exceeded 0.03
Analysis % tme downink rain aitenuation excesded 0.47
Tots! Link Availability 29950
Santiago Santiago
TxEIS ES Longitude deg -70.4 -T04
ES Lattude deg -33.2 =333
Temperaturs ground deg C 250 260
Humidity B 50.0 50.0
Rain Zone (as per rain model) E E
Uplink Power Control range dB 0.0 20.0
EfS Elevation angle deg 512 2 51.2
E/S size m 9.0 9.0 9.0 9.0
Transmit /S peak gain (EfF=0.6) dB 85.3 5.3 66.3 65.3
Santiago Rio Santiago Rio
Fx E/S  |ES Longitude deg -70.4 -T0.4 432
ES Lattude deg -33.2 -332 -225
Temperaturs ground deg C 250 250 260
Humidity k) 50.0 50.0 75.0
Rain Zone (as per rain model) E E L
EfS Elevation angle deg 5.2 51.2 520
E/S size m 0.43 0.43 0835
Receive EIS peak gan (Ef=0.4) dB 8.2 362 3p5
System (LMA + Sky) Moise Temp km 200.0 2000 200.0 2000
Temperaturs due to rain fade and gases K 48 47 M27 2208
Receive /5 GIT dBK 131 18.3 11.3 13.1
UL eirp dBEw TH.G E]
Uplink P5D dBWiHz Eii b -50.0
Transpender 87 SFD d8Wim2 280 -B6.0
Input Backof dB -5.1 -24
Uplink Uplink Path Loss, clear sky dB 22 21232
Thermna!  [Uplink gazecus attenuation dB 0.1 08
Uplink rain attenuation dB 0.0 o4
Up fnk power control comection (28] 0.0 94
+ Catelte dBK 51 81
(Antenna pattern towards ES dB ] 50
CiN thermal upfnk dB . 221
SAC saturated EIRP (Bzam Peak) dBW E46 E4 B
Carrier Oufput backoff dB 3.2 0.5
(Amtenna pattern towards ES dB -1.0 -1.0
Down'nk EIRP towards E/5 dBw 504 531
Downlink | Down'nk Path Loss, clear sky dB 2082 2032
Themnal  |Downink gazecus attenuation dB 0.1 04
Diown'nk rain atenuation 00 a4
- Antenna Pointing emor dB -0.2 -0z
+ Earth Station GIT, clear sky dBK 13.1 131
hermal downlink dE .8 5.8
Uither Cil{Tther ink degradation) db b
Total Awailable C/N dB 5.6
PFD dBWIm2'MHz -1214
Margin dB 0.0
Geozentric Separation deg 40
Topocentric Separation deg 24
Cirbital Separation wipomting ermor deg 41
Interfering Upink power density dBW/Hz -58.5
Interfering VL eirp density dBW/Hz -125
DiLamda 3E8
AZ] Gan at offset angle dB 13.8
Cil AS1 uplink [il=} 40.9
Cil AS] downiink dB 1E1
Cil (A5 tofal) dB 18.1
(AS] uplink ) [iE3
AS] downlink kS 0% A%
A5 fotal i 20% 3
AL degradation dB 0.2 02




Table D4.13 Representative Link Budget/AS| analysis for 8PSK 48M0G7W R5/6 & R2/3 (Local DBS XPDR)

CLEAR-SKY DEGRADED
(Camier Type 4EMOGTW  J4EMOGTW [48MOGTW  [42MO0GTW
hiodulation 3PS5k BPSK BPSK 8PsK
Bits/Symbol 3 3 3 3
nio Rate Wbit's 100 100 80 ED
FEC: 0.33 0.83 067 0a7
Carrier  |Moise BW: MHz 40.000 40.000 40,000 40.000
EbMNo required: dB 40 4.8 6.6 6.6
(CIM requined dg 8.8 B a6
AS+Terrestrial losses de 1.5 15 1.5
Adjusted required C/MN dg 10.4 11.1 11.1
JUpink Beam Name GR GR GR
Beam Polarisation (H, WV or, C) C C c
Polarization |Upfnk Freguency MHz 24750.0 24750.0 247500
Frequency |Cownlink Beam MName uT uT uT
Polarisation (H. W oor, C) C c c
Downlink Frequency MHz 17300.0 17300.0 173000
Ramn Model [[TU/Cras ITU mu
Rain % time upink rain attenuation excesded D.100 0.100
Analysis  |% time downlink ran attenuation exceeded 4.200 4.900
Total Link Availability 5.0 85.0
Hagerstwn Hagerstwn | Hagerstwn
Tx ES ES Longitude deg -TT4 -TT4 -TT4
ES Latitude deg 303 303
Temperature ground deg G 26.0 25.0
Humidity £ 50.0 50.0
Ran Zone (35 perran model) K K
pink Power Confrod range dg 20.0 20.0
2 Elevation angle deg 3p.2 392 302
S size m 9.0 8.0 5.0
Transmit E/'S peak gan (Eff=0.8) dB 65,1 5.1 B5.1
Riverside Riverside Miami
Rx Ei5 ES Longitude deg -117.2 -117.2 a0z
E5 Latitude deg 338 338 255
Temperature ground deg C 25.0
Humidity £ T5.0
Ran Zone (35 per ran model) N
E/5 Elevation angle deg 405
IS size m 043
Receive E/S peak gain (Eff=0.6) dB 38.0
Systern (LMA + Sky) Clearsky Temg. K 0.0
Temperature due to ran fade and gases K 07.3
Recee E/S GIT dBiK 1.1
UL eirp dBW TE.T
dBWIHz 845
dBWim2 -2a.0
dB 33
Uplink k Path Loss, clear sky dg 2123
Thermal k gazeous attenuation dg 1.1
K rain attenuation dB
Up link power control correcton (dB)
+ Satellite G/IT =18
[Antznna pattem towards EI5 dB
(CIM therma’ uplink dg
ST saturated EIRP (Beam Paak) dBW
(Camier Output backoff dB
[Antenna pattem towards 215 dB
Downlink EIRF towards EIS dBEW
Down'nk  |Cownlink Path Loss, clzar sky dB
Thermal | Downlink gazeous attenuation a8
Downlink rain attenuation
- Antenna Pointing emor dg
+ Earth Station GIT. clear sky dBiH
(CIN therma! downlink dB
Other (| Oither Pnk degradation) dB
Total Awatable TN dB
PFD dBWIimZiM-z]
bargin dB
(Geocentric Separation deg
Topocentric Separation deg
(Crbital Separation wipointing emror deg
nterfering Lplink power density
nterfering DL eirp density
C/Lamda
ASl (Gain at ofset angle dB
(CJ1 AS| uplink dB
C/ A downlink dB
C1 (AS] total) dB
A5 uplink B
A5 downlink *
A5 total T
AS] degradation dB




Table D4.14 Representative Link Budget/AS| analysis for 8PSK 24M0G7W R5/6 & R2/3 (Local DBS XPDR)

CLEAR-SKY DEGRADED
Carrier Type 24MOGTW  [24MOGTW [22MOGTW  J2aMDGTW
Modulation 3PSk 8PSk 8PSK aPsk
Bits/Symbol 3 3 3 3
nio Rate Mbit's 50 5 40 40
EC: 082 0.83 0.67 087
Carrier  |MNoise BW: MHz 20.000 20.000 20.000 20.000
Ebito required: dB 48 43 kil idi]
C/M reguired dB & 8g B.g 26
AS|+Terrestria losses dB 15 1.5 15 15
Adjusted required C/N dB 10.4 104 1.1 11.1
Upfnk Beam MName GR GR GR GR
Beam Polarisation (H. W or, C) c C c c
Polanization |Upink Fregusncy MHz 247500 24750.0 24750.0 247500
Frequency [Downlink B2am MName uT uT uT uT
Polarisation (H. W or, C) c c c c
Dowenlink Frequenc MHz 173000 17300.0 173000

Ramn Model {ITUIC: T
Rain % time uplnk rain uation excesded 0,100
Analysis % time downlink ran atenuation exceeded 4.900
Total Link Awailability 85.0
Hagerstwn | Hagerstwn Hagerstwn
Tz ES ES Longitude deg -TT4 T4 -TT4
ES Latitude deg 363 363
Temperature ground deg C 25.0 25.0
Humidity £ 50.0 50.0
Ran Zene (35 per ran model) K K
pénk Power Confrol range dB 20.0 20.0
Elevation angle deg 302 302
ElS size m 9.0 a0
Transmit E/S peak gan (Eff=0.8) dB 65.1 5.1
Riverside Riverside Miami
Rx EiS ES Longitude deg -117.2 -117.2 a0z
ES Latitude deg 338
Temperature ground deg C 250
Humidity T 50.0
Ran Zone (35 per ran model) E
Elevation angle deg 14.8
ElS size m 045
Receive B'S peak gain (Ef=0.6) dB 36.0
System (LNA + Sky) Clearsky Temp. K 0.0
Temperaturs due o ran fade and gases 14.0
Receive E/S GIT 12.7
UL eirp 741
nk PSD -04.1
nsponder BF SFD d8Wim2 430
nput Backoff dB
Thermal Upink Path Loss, clear sky dB
Upink gazeous attenuation dB
Upfink rain attenuation dB
Up link power control correcton (dB)
+ Satellitz BT dBH
Antenna pattem towands E/5 dB
CIN therma! uplink dB
SIC saturated EIRP (Beam Paak) dBEW
Camrer Dutput backof dB
E dB
dBW
Down'nk  |Downlink Path Loss, chear sky dB
Thermal  |Downlink gazeous attenuation dB
Ciownlink rain atteruation
- Antenna Pointing emor dB
+ Earth Station GIT, clear sky dBH
M therma! downlink dB
Other CJ {Other Fnk degradation) E]
Tt Auatable SN dB
PFD dEW/m2/MHz|
Margin dB
Geocentric Separation deg
Topocentric Separation deg
(Orbital Separation wipointing emror deg

nterfering Uplink power density
nterfering DVL eirp density

CiLamda

ASl Gain at ofset angle dB
CJ1 AS] uplink dB
1 AS] downlink dB
i1 (AS] total) dB
AS| uplink T
A5 dovmlink £
AS total T

AS| degradation E]




