Table D4.10 Representative Link Budget/AS| analysis for QPSK 24M0G7W R2/3 (NF HP XPDR @ 121.0°W)

CLEAR-SKY DEGRADED
Carrier Type 4MGTW  [24MGTW  |24MGTW  |24MGTW
Medulation QPSK QPSK QPSK QP3K
Inf Rate MEit's 5 20.65 28.65 26.65
FEC: 0.67 0.67 0.67
Camier  |Moiz= BW Mz @.888 10.988 15082
Eb/Mo required: dB 24 ] 29
CiM required dB 4.1 41
AS|+Temastrial losses dB 15 15 5
Adusted regured TN dB 5.4 5.8 5.8
SiC Loc  [Longiude deg -121.00 -121.00 121.00
Uplink Beam Mame MEF NRF NRF
Beam |Polarisation (H, V or. C) c C c
Paolarzation |Uplink Frequency MHz 24750.0 24750.0 24750.0
Frequency |Down'nk Beam Mams NTF NTF NTF
Polarisation {H, VW or, C) C C c
Dlown'nk Fregquency MHz 17300.0 17300.0 17300.0
Riain Mode! (I T Crane) ITU
Rain % tme uplink rain attenuation exceeded 0.03
Analysis |3 tme down’ink rain attenuation excesdsd 037
Total Link Availability Bp.a0
Denver Denver
TeES  |ES Longitude deg -105.0 -105.0
ES Lattude deg 3p5
Temperatuns ground deg C 250
Humadity % 50.0
Rain Zone (as per rain model) E
Uplink Powser Contral range dB 20.0
EfS Elsvation angle deg 414
EfS size m .00
Transmit E/5 peak gain (£ dB 85.1
Miami
FaEIS  |ES Longitude deg -a0.2
ES Lattude deg 255
Temperature ground deg C 250
Humidity a 70.0
Rain Zone (as per rain model) M
E/S Elsvation angle deg 361
EfS size m 1.20
Recsive E/5 peak gan (Ef=0.8) dB 44.5
System (LA + Sky) Moise Temp km 200.0
Temperature due to rain fade and gases K 82
Reczive SIS GIT dBH 214 3
UL eirp dBW w5 776
Uplink PSD dBW/Hz 08 -60.7 -60.5
Transponder BF SFD dBWim2 B840 -E40 -838
Input Backoff dB -3.4 -3.2 -4
Uplink Uplink Path Loss, clear sky dB 212.2 2122 2122
Thema! |Uplink pazeous attenuation dB 0.1 01 i0
Uplink rain attenuation dB 0o oo o4
Up fnk power control comection (dB8) 0o 0o ]
+ Sateliie dBK Lidi] kil 6.
Antenna pattern towards ES dB 8 1
CiM thermal upfnk dB
SIC saturated EIRP (Bzam Peak) dEW
Carrier Quip dB 3
Antenna pat dB -850
Diown®nk EIRP towards E/S dBW 403
Downlink | Downnk Path Loss, clear sky dB 208.0
Thermnal | Downfnk gazecus atenuation dB 0.5
Diownfnk rain atenuaton T4
- Antznna Pointing emor dB -03
+ Earth Stafion G/T, clear sky dB¥ 181
CiM thermal downlink dB 58
Cither il {Other Iink degradation) GL] 5.0
Total Awailable /N dB L]
PFD dBW/mZ/MHz -1
Margin dB 0.0
Geocentric Separation 410
Topocentric Separation wio pointng error 4.4
Oirbital Separation wiipointing error 4.2
Interfering Upfink power density -56.5
Int=rfering DL sirp density -12.2
DiLamda [
AZ] Gan at offset angle dB 133
Cil AS| uplink dB 430
ci dB 194
dB 19.3
Y 0%
AS| downlink Y 4%
AS| fotal % 4%
AS| degradation dB 0.2




Table D4.11 Representative Link Budget/ASI analysis for QPSK 24M0G7W R2/3 (NF SHP XPDR @ 121.0°W)

CLEAR-SKY DEGRADED
Carrier Type ZAMGTW  [24MGTW  J24MGTW  [24MSTW
Medulation QPSK QPSK QPSK QPSK
Inf Rate Mbit'z 26.65 28.85 20.65 28.65
FEC: 087 0.67 0.67 D.&7
Camier  |Moiz= BW MHz 13688 18.088 10.988 18828
Eb/Mo required: dB 28 24 28 28
CiM required dB 41 4.1 41 41
AS|+Temasiral lossas dB 15 5 15
Adusted regured TN dB 5.8 5.4 5.6
5iC Loc  |Longtude deg -121.00 -121.00 -121.00 -121.00
Uplink Beam Mame NRF MEF MNRF NRF
Beam  |Polarisation (H, ¥ or. C) c c
Paolarzation |Uplink Frequency MHz 251500 25150.0
Frequency |Down'nk Beam Mame NTF NTF
Polarisation {H, ¥ or, C) C c
Diown'nk Frequency MHz 17700.0 17700.0
Riain Mode! (I T Crane)
Rain % tme uplink rain attenuation exceeded

Analysis  |% tme downnk rain attenuation excesded
Tota! Link Availability

TeES  |ES Longitude deg
ES Latiude deg
Temperaturs ground deg C
Humadity T
Rain Zone (as per rain model)
Uplink Powser Control range dB
EfS Elzvation angle deg
EfS size m
Transmit E/S peak gain (Eff=0.8) dB
Fx EIS  |ES Longitude deg
ES Lattude deg
Temperature ground deg C
Humidity B
Rain Zone (as per rain model)
E/S Elzvation angle deg
EfS size m
Recsive E/5 peak gan (Ef=0.3) dB
System [LMA + Sky) Moise Temp kmi
Temperature due to rain fade and gases K
Reczive SIS GT dBk
UL eimp dBW
Uplink PSD dBWiHz
Transponder BF SFD dBWIm2
Input Backoff dB
Uplink Uplink Path Loss, clear sky dB
Thema! |Uplink pazeous attenuation dB
Uplink rain attenuation dB
Up Fnk powsr control comection |
+ Sateliie GIT dBK
Antenna pattern towards ES dB
CiM thermal upfnk dB
SIC satrated EIRP (2zam Peak) dBW
Carrier Ouiput backoff dB
Antenna pattern towards ES dB
Diown’nk EIRP fowards E/5 dBW
Downlink | Downnk Path Loss, clear sky dB
Themnal | Downfnk gazecus atenuation dB 0.5
Downfnk rain aftenuaton 78
- Antznna Pointing emor dB -0.3
+ Earth Station GIT, dear sky dBK 167
CiM thermal downlink dB 5.8
Cither il {Other [ink degradation) db 2ol
Total Aailable TN dB 5.6
PFD dBWIm2iIMHz -118.7
Margin dB 0.0
Geocentric Separation deg 40
Topocentric Separation deg 44
Oirbital Separation waipointing error deg ] 42
Intzrferng Upink powsr density dBEWiHz -56.5 -EEE
Interfering DL eirp density dBWiHz -12.3 -122
DiLamda 26.8 a31
AZ] Gan at offset angle dB 14.0 13.4
Cil AS| uplink dB 45.7 483
dB 1.2 193
dB 11.2 10.2
k) D% D%
AS| downlink kS 2% 4%
AS| fotal i 22% 4%
AS| degradabion dB 1.1 0.2




Table D4.12 Representative Link Budget/AS| analysis for QPSK 24M0G7W R2/3 (SF SHP XPDR @ 121.0°W)

CLEAR-SKY DEGRADED
Carrier Type ZAMGTW  [HMGTW | 24MGTW 24MGTW
Modulaticn QPSK QPSK QPSK
Infz Rate Mbit's 28.85 2065 20.65
FEC: 0.67 0.67 0.67
Camier  Moize BW MHz 10.088 10.988 10.938
Eb/No required: dB 28 28 ]
C/MN required dB 41 41 21
4,31+ Temrestrial lossas dB 15
| Adiusted reguired CiN dB 5
SiC Loc  |Longiude deg -121.00
Uplink Beam Mame SRF
Heam  |Polarisation (H, Vor, C) C
Polarzation |Uplink Frequency MHz 25150.0
Frequency |Down'nk Beam KNams STF
Polamsation (H, Vor, C) ¥
Down'nk Frequency MHz 17700.0
Rain Model (ITU/Crane) U U
Rain ¥ tme uplink rain attenuation exceeded 0.03
Analysis |5 tme downfnk rain attenuation excesded 0.97
Tota! Link Availability 99.00
Santiago Santiago Santiago
TeES  |ES Longitude deg -T0.4 -T0.4 T4
ES Lattude deg -333 -33.3 -333
Temgperature ground deg C 250 250 250
Humidity T 50.0 500
Rain Zone (as per rain model) E E
Uplink Poweer Control range dB 0.0 20.0
E/S Elevation angle deg 241
E/S size m 90
Transmit E/S peak gain (Ef=0.8) dE 65.3
Santiago Rio
FxE/S  |ES Longitude deg -70.4 432
ES Lattude deg -33.3 -225
Temperature ground deg C 250 250
Humidity B 5000 TE.0
Rain Zone (as per rain model) E M
svation angle deg 2441 25
E/S size m 0.45 1.80
Recsive £/5 peak gan (Eff=0.8) dB 36.2 48.2
System [LMA + Sky) Moise Temp krm 200.0 200.0
Temperature due to rain fade and gases K 23
Recaive E/5 GT dEk 21.4
UiL eirp dBEW 784
Uplink PSD dBWiHz -G08
Transponder BF SFD dBWIm2 -E40
Input Backof dB -21
Uplink Uplink Path Less., clesr sky dB 2128
Therma!  |Uplink gazeous attenuation dB 15
Uplink rain attenuation dB 14.9
Up fnk power control comection (dB) 14.9
+ Satelite GIT dBK 5
Antenna patiern towards B dB -10
CMN thermal upfnk dB 271
S/T satwrated EIRP (Bzam Peak) dBW BE1
Carrier Qutput backoff dB 02
Antenna patiern towards £ dB -1.3
Down'nk EIRP towards E/S dBW B6.7
Downlink | Down'nk Path Loss, clear sky dB M25
Thermal | Downfnk gazecus atienuation dB 73
Downink rain atenuation 7B
- Antenna Pointing emor dB 0.3
+ Earth Station GIT, dlear sky dBK 214
C/MN thermal downlink dB 57
Uither G Cher link degradation] db b 250
Total [ Awailable C/N dB 58 56
FFD dBWm2iMHz -1224 1212
Margin dB oo 0o
Geocentric Separation deg a0 40
Topocentric Separatk deg 24 24
Oirbital Separation ting error deg a0 43
Kk power density dEWiHz -56.5 -56.5
ring DVL eirp density dBWi/Hz 11.8 B8
Dilamda 26.6 1082
A Gan at offset angle dB 14.0 13.2
X dB 456 480
dB 13.6 27.3
dB 13.6 27.3
k) 0% 0%
£ 14% 1%
i 14% 13
dB 08 0.0




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]




