EXHIBIT 11: GALAXY BSS-3

LINK BUDGETS

CLRSKY | DEGRADED
Camiar Typa 24MGETVIE 24MGTW
Modulation QFPSK QPSK
Irifin Rab= hibit's 2865 - 25.85
Carrier  |FEC: 0.87 0.87
Woise BWWY: tidHz 18.488 18.988
T required a3 4.4 4.4
Total Link Lvalability 3% 62,50
ST Lloc [Longituds deg L8110 -88.10
Uplink Beam Name HRF MRF
Beam Pdlarization {H, % oz, C} [e <
Polarizafion |Uplink Frequernicy GHe 25 35
Freguancy [Cownlink SBzany Mame NIF WTF
Polarizaiion {H, v or, C} c ko
Bowmlink Frequency GHz 17 17
TXES Rain rabz exosaded for 0.01% of the year mmth 40 L]
E/S Elzvation angle g 30.0 36.0
ElS siz= m =R vin] Q.00
Transmit EIS peak gain {£ffi=D.6} d3 852 §6.2
RXES Fain rate sxcesded for 0.01% of the year mmh 40 A0
E!S: Elevation angle dag 300 300
E'S siza m G5 G55
Faceive ENS paak gain {Eif=008) a3 383 36.3
Raceive Earh Siafion 3T dBIK 18.2 3.5
Uplink Carriar 2irp 3BV Te.2 jeacs]
Thermal  |Uplink PSD dBW/HZ et -48.8
Transpondzr SFD {Beam Peak) dBWimZ ~88.0 -85.0
Imput Backedd a3 9.0 0.0
Uplink Path Loss, clesr sky [==] 2127 2135
Uplink gas=ous affznuation = oz 1.3
Uplirk rain att=nuztion = a.n 134
Saiellitz= BT (Beam Pzak) a8 8.5 8.5
Anienna r2lative gain towards EIS - 200 20
S thermal uplink s 85 254
Downlink  |S/C saturated EIRP {Beam Pzak) B X A
Tharmal  {Camizr Oulput backoff a= eAn] 0.0
Arderina relafive gain towards Esrtly Station a3 240 20
‘Carmizr EIRP towards Earth Stafion dBW 520 520
Cowmlink Path Loss, clear sky ¢z 208.3 3083
Downlink gasecus stenuation a2 0.1 0.4
Dwowmlink rain sitznuation: a3 [shx} 3.8
Andenna Poinding amor a2 0.2 C03
Raceive Earth Sialion GT dB/K 152 3.5
T thermal downlink d3 14.0 T2
PED at Seam Peak dBVm2HE -132.0 -122.0
ehsr G {Intra-Bysiem Intaderence) g3 250 25.0
Orkital Loeation for Intefedng S6C #1 deg -25.00 -PE.0D
Geooeninc Separstion {wiistation keeping) d=g .10 410
Intzrfzring Uplink powsar density dBIAIHzZ -E8.8 -58.5
Irtzrfaring DVl eirp density dBWHZ -12.0 -12.0
Cil AS] uplivke ) d3 48.8 83.2
ASI Sl AL dowanlink, waRix antenna pointing =mror a3 187 16,7
‘Ortital Lozaiion for intarfering S/C £2 deg -103.00 ~103.00
Geoozninic Separation (wistation keeping) deg 3.80 280
Int=rfzrirg Uplink powsr density aBANHZ -58.5 -58.5
Irtzrfaring DIL eirp density daviHz -12.0 -12.0
A AS]uplink a3 483 828
Cil 481 downlink {wR antenna poinding 2mor) d= 15.8 15.8
Totat THMH . a3 103 G.1
System Margin d= 8.2 20
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Carrier Type SBOKGTW | 380KGTW
Medulation BPSK BPSK
Info Raie b Abit's G.128 0.128
Carrizr FEZ: 0.50 0.80
Noise BWY: MHz 0.288 0.2868
T reguired ds 2.7 2.7
Total Link Availalsility % 89.80
5/CLloc  |Longituds deg -89.10 -28.10
Uplink Beam Mame NRF HRF
Beam Polarization {H, V' or, C} C c
Polarization Uplink Frequency GHz 25 25
Frzgusney [Downlink Beam Mams WTF NTF
Polarization {H, % or, C) C c
Downlink Frequency GHz 17 17
TXES Rain rate exceeded for 0.07% of tha year mrmi'h: 45 20
E'S Elevaiion anglz deg 300 30.40
EfS size m £.85 .35
Transmit £/3 peak gain {Zit=0.65) d3 42.8 42.8
RXES Rain rate exceeded for 0.01% of the year mmth 45 L]
E/8 Elevation angle deg 200" 300
E/S size m 2.00 @06
Receive E/S peak gain (Ef=0.0} d3 g2.2 g2.2
Recsive Earth Station GT d3/K 29.0 23.1
Uplink Carrizr 2irp dsw 400 487
Thermal  |Uplink PSD dBW/IHz -57.0 -48.3
Transponder SFD {Beam Peak}y dBWm2 -8Q.0 -59.0
Input Backoi a3 =382 302
Uplink Path Loss, dear sky d% 2127 e feey
Updink gaseous atienuation d= 0.2 1.3
Updink rain aftenwaiion ds .G 8.7
Satellite B3IT (Baam Peak) d3K e.5 8.5
Antznna relative gain towards IS d3 20 2.0
SN thermal uplink dz 2.0 .8
Diownlink |S/C saturated EIRP (Beam P=ak} dsW 4.0 54.0
© TFhemat  [Carfze Output backoff = -24.3 -24.3
Antanna relative gain towards Earth Sfation dg 2.0 =248
Carriar EIRP towards Barth Biation dsw P 257
Downlink Path Loss, clear sky ds 0.3 2083
Downlink gaseous atenuation d3 9.1 0.4
Downlink rain aftenuation ES 0.0 4.8
Antenna Peinting ermor d= 3 -0.2
Recsive Earth Stafion GIT =1 2g.0 25.1
CiN themsal downlink ) d= 313 232
PFD at Beam Peak dBVm2iiHE -127.6 ~127.8 .
Othar T {Infra-System intarferznce) ds 20.0 20.0
CQirbital Location for Intefering S/C #1 deg -R&.00 -85.00
Gaeocaninc Separation (wistation keeping) deg £.10 +.10
Interfering Uplink power density dBWiH= -56.5 -SG5
Interfering DL elrp diensity dBW/Hz -12.0 ~-12.0
Cil ASEuplink .43 283 38.1
AG1 Tl ABE downlink (#/Rx antenna peinting errark o3 34.8 34.8
Orbital Location for interfering SIC #2 deg -103.00 -108.0G
Gaocentric Separaiion {wisiation keaping) deg 2.80 | 3.80
Irterfaring lplink power density dBWiHz -58.8 565
Interfering DL el density dB'W/'H= -12.0 -12.0
T AST uplink ds 3z.8 378
/) ASEdownlink fwiRx antenna painfing error) d3 33.8 33.8
Total CHM+1Y d3 58 4.7
Systemn dargin A3 3.1 20
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continuéd)

CLREKY | DEGRADED
Camiar Typs 22METW 24MTW
Nodulation QPSK QPSK
Info Rate hilxit's 2665 23.65
Carder |FEC: 0.87 0.67
Moise BW: BiHz 19.985 16,988
T required’ d3 4.1 4.1
Total Link Avallaldlity % 2,60
SICleoe  |Longituda deg 9810 -He 10
Uplink Beam Mame SRF SRF
Beam Polarizadien (M, V or, T} c c
Pularizsiion |Uplick Frequenicy SHz 25 25
Fraquancy |Downlink Baam Mame STF STF
Pdlarizatficn {H, W cr, T} : |94 C
Dowmlink Frequency Gz 17 17
TXES Fain rabe axoseded for 0.01% of the year ‘mmih 50 50
E'S: Elevation argle deg 300 300
ElS siz2 m &.C0 2.00
Transmii E'S peak gain (EF=D)3) a2 G52 £8.2
RXES . |Fain rate sweseded for 8.019% of the year mmih &0 50
EIS: Elevation: angle ‘ deg 30.0 ac.c
E!S sz m .45 045
Fazcsive B/ peak gain (Ef=0LE) a2 381 1
Feceive Earth Station ST dBIK 13.0 8.8
Uplirk Caniar sip dBiA Te.2 4.0
Tharmal  |Uplink FED i . dBWHz -59.0 443
Transpondar SFD {Beam Pesk) dBYmM2 550 -86.0
Irmput Backedt 43 0.0 00
Uplink Path Loss, clear sky a3 2927 2937
Uplinik ges=ous attanuafion et {54 1.3
Uplink rain attznustion 45 0.0 14.7
Saieliite BT (Seam P=ak) dBIK 8.5 8.5
Andenna refative gain towards E/S a3 2.0 -2.0
[CM thermaal uplink a3 ikl 254
_ Dawvnlink  |S/C salurated EIRP (Seam Paak) dBwW 50.0 iRl
Thamal  {CanferOutput backoff 63 o0 0.0
Anierna relafive gain towards Earth Station f==3 30 20
Cartiar EIRP towards Sarth Station dBW 5840 58.0 )
Dowmlink Path Loss, clear sky a3 2AE3 2083
Dowmlink gasecus atleruation ag @ 0.4
Cownlink rain atfznuation d3 o0 5.5
Artenna Fointing smor d3 0.3 L3
Raceive Earth Station &7 dBIK - 13.0 8.8
CaM thermzl downlink [ 18.8 6.8
PED at Seans Feak dBVim2iMEz -118.6 -118.0
Cehar G {Intra-Bysizny Interfersnce) a3 25.0 250
Oitital Loeation for Intefesing 810 # deg -25.00 ~8E.00
Beoseninis Separation (wistation keeping} deg 4.170 2.0
Irtzrfaring Uplink powsar density dBWIHz -£8.5 -58.5
Intzrfzring DIL €irp density’ dBV{Hz -12.0 -12.0
T AST uplink as 49.8 84.6
Ao G AST downilink (wFoe antenna pointing emor] a2 181 181 -
Orbital Loeation for intzrfering S/C #2 deg -103.00 -103.00
Geoapaniic Separation (wistation keeping) deg 3.50 3.80
Interfering Uplink powsr density dBIHZ -88.5 -58.5
Irt=rfaring DL &irp density dsiHz -12.9 ~12.0
St 451 uplink d3 483 84.0
-Cil AS] downlink (wRx andenna poinding 2mor) d3 18.2 18.2
Total CHIN+H) a3 127 &1
Syshem Margin a3 2.5 2.0
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRSKY | DEGRADED
"Carrier Typs 2ENKGTW | 3BORKGTW
Modulation BF:SK BRPSK
Infc Rale pAbitfs G128 0928
Carrizr  |FEC: D.50 0.0
Moise BW: MRz 0.288 0.288
/N neguired 48 27 27
Totsl Link Awvailability % 90.60
SiC Loc Longitud= deyg -pe.10 -58.10
Uplink B=am MNams SRF SRF
Beam = |Polarizadion (H.V or, C C C
Polarization [Uplink Frequency SHz 25 25
Freguency |Downilink Beam Nams STF STF
[Polarization (H, W or, C) . C c
Downlink Frequency - GHz 17 17
TXES ‘R3in raie sxceedsd for 0.01% of the year mmth & 80
E'S Elzvation angl=s de 30.0 30.0
ErS size m .85 G.8%
Transmii E/5 peak gain (EffF=0.88]) Lok E32.8 42.8
RXES Fain raje sxceedad for 0.07% of the year mmih g0 80
E/S Elevation angl= deg 30.0 300
E)S size m .00 =X
Recaiva E/S peak gain {EF=0.3) d3 §2.2 822
Recsive Earth Station GIT A2 2g.0 357
Uplink ‘Carriar girp dsw 400 e ]
Themal  [Uplink PSD dBVWWHz -57.0 4432
Transponder SFO (Beam Peaak} dBM M2 -ga -aa.g
Inpui Backo® ds 262 262
‘Updink Path Loss, clear sky d3 2127F 23127
Updink gasesus atienuation d3 0.2 1.2
Updink rain stenuation s 0.6 12.8
Satelliie BT {Baam Peak) d=8{K a5 8.5
[Antenna relaiive gain towards =% d3 2.0 2.C
- 'CiH thermal uplink d3 .0 £9
Downfink |SC satursted EIRP (Beam Pk} dBW 80.0 808
Themal  [Carder Oulpui backoff d3 -24.3 243
[Antenra relaiive gain towards Earfh Station 48 2.0 2.9
‘Carrier EIRF fowards Zarth Siation B 337 337
Downilink Path Loss, clear sky d2 209.3 2083
Downlink gaseous atienuation <=1 0.1 D4
Downlink rain attenuaiion f<1=3 0.0 7.2
Artenna Pointing error ds <D.3 0.3
Recaive Earth Station GIT d3K 280 5.7
'C/M themal dewndink ds 273 204
PFD ai Beam Peak dBVm2iMHS -121.8 ~121.8
Other C/l {Inira-System Intarfzrzncs) d8 300 20.0
Qrbital Location for intefering S/C #1 dag ~85.00 -35.00
Gzocentric Separation (wistation keeping) deg &, 10 4.10
Interfering Uplink power density dB'WiHz -58.5 -55.5
Intesfering QUL eirp density dBWiHz -12.0 -312.0
, Gl ASE uplink o3 22.3 422
A5 il ASE downlink (#/Fx antenna pointing eeror) =3 206 40.6
<Cicbital Location for interfering SI0 #2 deg -102.0G -103.00
Gzccentric Separation {wistation keeping) deg 2.80 3.80
Interfering Uplink power density dB'W/Hz ~58.5 -58.5
Intesfering WL eirp density dBWiHz ~12.0 -12.0
- ASEuplink fe[=3 25.8 +1.6
il ASTE downlink (wiRx antenna pointing error) 412 32.8 32.8
Total TN+ 3 5.8 4.8
Syst=m Margin CdB 3.1 21
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Carmier Typ2 24MGTW | 24MGTW
Wiodilaticn QFSK QPSR
Info Hate Mkit's B85 20.65
Carier  |FEC: .87 o.6ev
MWoise BW: bAHz 18.888 18.888
TN required d3 4.1 4.1
Total Link Avaability 3% 2285
S/C Loz |Lomgituds deg Al -R8. 1
Uplink B=am Mame MRF MRF
Beam Polarization (H, Vor, C) c o
Polarization [Uplink Frequericy SHz 25 25
Frequency |Downlink Szam Name BTF SiF
Polarizafion {H, W or, €} c c
Cownlink Frequency SHz 17 17
TXESZ [Rainrste exczaded for 0.01% of the ysar mmh 40 =0
E/S Elsvation argle deg 300 30.0
EiS siza m 8o .00
Transmii EIS peak gain (Effi=D.5) a3 B5.2 85.2
RXES Rain rate excsaded for 0.01% of the year mm‘h 50 50
E/S Elzwation argle deg 300 0.0
ES sizz } m C.45 Q.45
Rzceive E'S paak gain (Eif=0.8} e 381 381
Faceive Earth Stafion 3T Bk 13.0 g.8
Uplink  [Camiar 2imp dB\W a2 1.3
Tharmal  |Uplink FSD dBWIHZ -58.0 =258
Transponder SFD {Beam Pesk) dBWWIMZ -B&.0 -BE.0
Inpui Backod® a3 9.0 0.0
Uplink Path Less, clear shy oz 127 g pean)
Uplirk gas=ous attenuafion a3 0.2 1.3
Uplintk rain att=nustion ds o 12
Saiellite /T (Beam Faak) dBiK. 3.5 8.5
Anienna relative gain towards EIS a3 <20 2.0
T themal uplink 4= 205 25.4
Dowvnlink | S'C salurated EIRP (Seam Peak) dBW 50.0 G0.0
Tharmal  |[Carizr Oulput backoff a3 oo 0.0
Brienna relative gain fowards Earth Station =1 ~20 -20
Camizr EIRP towards Ezrin Station dB¥W 58.0 5280
Townlink Path Loss, clear sky == 2023 2093
Downlink gassous stenuafion a3 [0} 0.
Cownlink rain aitznuafion ] 0.g 8.5
Anienna Poirding amor d3 -0.3 0.3
Raceive Earth Station &T B 13.0 8.8
'S themmial downlink a= 18.8 g3
PFD at B=am Peak dBUWm2IMHz =3B -118.0
Crhar 'Cif {Intra-Sysiem Interferance} dB 25.0 28.0
‘Orbital Lecation for Intefedng SC 1 deg -25.00 -85.00
Geoceniric Separstion {wastation keeping) d=g 4.10 S0
Inbrfring Uplink poawer density dBWiHz -53.5 -88.5:
Ietzrfaring T/L eirp density dBYWHz ~-12.0 -¥2.0
Sl A3 updink = 48.8 61.8
ASL Tl ASTdownlink (w'Rx antenns poirding 2mor) a3 18.1 16,1
Orkital Location forintzrfering SIC &2 deg -1G:3.00 -103.00
Geocanins Separation (wistation keeping} d=g 3.50 3.80
Imtzrfzrirng Uplink powser density dBINHZ -&8.5 -58.5
Interfaring DiL. eirp density dBWWIHZ ~12.0 120
Cit AST uplink d= 483 81.3
T AS1 domnlink, (wRx antenna poinding emor) =3 18.2 18.2
Total TN+ dB 137 5.1
Syst=m Margin d= oA 20
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLREKY | DEGRADED
Carriaer Typ2 45MOGTVE | 42300570
Wiodulation aPsK BPSK
Infa Riste lAkit's 100 50
Carder  |FEC: 082 0.87
Moise B tAH=z 40.000 40.000
TN required d3 5.9 e+
Total Link Avallability 3% 8 80
2 C Laoe |Longifuds deg -B&.10 LRG0
Uplink Bzam Name SPOT SPOT
Beam Pclarizadion {H, ¥ o, C) C c
Polarizafion |Uplink Frequency GHz 25 25
Fraquzncy |Dowmlink S2anm: Name EPCT SPOT
Polarizaficn {H, V¥ ar, C] o C
Diowniink Freguency SHz 17 17
TEES Rain rate exceaded for 0.01% of the year mmih 80 &0
E!'S El=vation angle deg 36.0 30.0
E/S size m .00 &.0C
Transeai E/S peak gain {E6=0.5% d= §8.2 65.2
R¥X ES Rain rete excesded for 0.01% of the year mmth 80 20
: E!S Elzvation argle deg 20.0 300
E/S siza m Q.75 075
Rzceive E/S paak gain {EX=0.8) a3 208 4{1.5
Receive Earth Staticn GIT dBK T 14.1
Uplink Camizr 2irp dB\W ¥32 - 8.4
Themat  |Uplink FED dBVH= -3a.0 52.8
Transpondzr SFD {Beam Pegk) dBYIm2 -8C.0 -20.0
Input Backe® a3 GO 0.9
Uplink Fath Lass, clearsky - g3 212.8 F2E
Uplink gaszous atiznuation 4= 9.2 1.2
Uplirk rain attenuation d3 0.0 6.2
Saisllitz GIT (Beam Peak) dBIK . 8.5 188
Anienina relative gain towards ES é3 C.o 0.0
Tt thamnal uplink 43 28.5 28.4
Downlink  |5/C saturaied EIRP {Seam Faak) dBW SRR 3.0
Tharmal  |Camizr Oulput backoff = a0 1]
Anierna relaiive gain towards Earti Station a2 0.0 el
Camiar EIRP towards Earth Station dBwW 83.0 G3.0
Dowinlink Path Loss, clear sky a3 2083 2083
Dovmlink gasecus atienuation é3 0.1 04
Downlink rain affznuation d3 0.0 2]
Anierna Fointing error a3 0.3 02
Receive Earth Sation &/T dBK T4 14.1
T thermsl dawnlink 43 232 12.8
PFD at Bzam Pzak JBAIm2iIHZ -118.0 -116.0
COiher C4i {Intra-Sysiem Intarferance) o= 20.0 20.0
Orkital Lecation for Intefering &0 #1 deg -g8.00 -£5.00
Geoozninc Separstion (wistation keeping) deg .10 4.0
Irterfering Uplink powsr density ¢BWIHZ -£8.5 -83.5
Irtzrfzring DL eirp density dBiHZ -12.0 1300
U ASY uplink 12} 4018 56.0:
ASE Zi AS) donlink. (wiRx artenne poirding emor) d3 258 25.8
Orhital Lecation for interfering S/C 82 deg -103.00 ~103.00
Geovardic Separation (wistation keeping) deg 3.80 3.80
Intzrfaring Uplink powar density dBWEHZ 585 ekl
Imtzcferirg DL eirp density dBWiH= -32.0 =120
Tl AST updink d3 202 55.4.
S AR dovwnlink (w/Rx antenna pointing emor} 43 28.1 28.1
Total CHH+D : a3 168.8 1.8
System Margin g3 78’ 20
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRESKY | DEGRADED
Carriar Type SEOKSTN ASOKGTW
Wicdulation BPSK BPSK
Info Raie ¥ibitls D.128 Q0.128
Cardsr FEC: 0.50 0.50
Moise BW: MHz 0.288 D.265
TN requirec d3 7 2.7
Total Link Availalsility K BR.83
S#Clos  |Longiuds deg -88.10 ~-B&. 10
‘Uplink Bzam MNamsa SPCT SPOT
Beam Polarization {M, VW or, C} G c
Polarizafion |Uplink Frequency GHz 28 25
Fraquancy |Downlink Beam Mams- SPCT SPOT |
Palarization {H, V or, C) < C
Downlink Frequensy GHz 17 17
TXES Fain raie exceeded for 0.0 1% of the year mav'h: 50 =)
E'S Elevation angls ' deg 30.0 30.0
E'S size m .45 045
Transmit £/5 peak gain (Sif=0.55% 43 385 328
RXES Rain rafe exveedad for 0.0 1% of the year mm'h 5O 20
E/'S Elevation anglz deg 200 30.0
E/S size m [.60 .00
Receive ES peak gain {EF=0.5} s 52.1 82.1
Reczive Earth Stafion GIT dSK 38.9 25.5
Uplink arrizr sirp dsW 28.9 437
Thermat  |[Uplink PS5 g5WiHz ~€i4.8 -50.1
Transponder SFD {Beam Paak) dBWIm2 R=le k] -80.0
Inpui Backod da -44.3 -£4.3
Uplink Path Loss, clear sky ds 212 2125
Uplink gaseous atienuation ds G2 1.2
Uplink rain attenuation = 1= ¢.90 14.8
Satellite GT (Beam Feak) dE'K 15.5 18.5
Antanna ralaiive gain towards =S d= 0.0 0.0
'CIN thermsal uplink 43 7. 5.2
Sownlink  [3/C saturated EIRP [Beam Paak} dBEW 53.0 €3.0
Themal |Carriar Gutput backoff ' d= -42.4 -42.4
Antenna refafive gain towards Earth Station 48 G.0 a0
Carrer EIRP towards Earihv Siation A3W - 205 208
Deownlink Path Loss, clear sky ds 208.3 29e.3
Downlink gaseous afienuation a8 .1 0.4
Dewnlink rain aftenuation ds €.0 B85
Antenna Pointing error dB -0.3 -0.3
Recsive Earth Gtafion GIT 43K 38.¢ 355
Gl thermmsal downlink o8 242 11.8
PFD at Beam Peak dBWIm2itiHz -136.8 -136.55
Dthar Cil {intra-Bystem Interferancea) a8 20.0 20.0
Qrbital Location for Intefering 310 #1 deg ~85.00 ~B5.00
Gaocentic Separation (wistation kezping) deg .10 .10
Interfering Uplink power density SBWiHz -$8.5 -53.5
Interfering D/L eirp density dBWiIHZ =12, -12.0
A ASE uplind . [ 1= 18.3 33
AS1 Ol ASTE dowrlink fw/Rx antenna peinting errocy 3 27.5 7.5
Orbital Location for inferfering &/C #2 deg -i03.50 -102.0C
Geocentric Separation {wistation keeping) deg 3.80 3.80
Interfering Uplink power density : dBWIH= -58.5 -56.5
Interfering DV aine density dB'WiH= -12.0 ~32.0
T ASE uplink ds T 325
Ol ASE downlink (wfRx anfenna pointing error) dS 28.6 5.8
Total SN d= .0 4.7
Sysb=m Margin d3 2.3 2.
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLREKY | DECRADED
Camar Typ2 4SMOGTVW | SEM0GTIN
Nodulafion 8PSk BPEK
Irfo Rste Flbitls 190 &0
Carfer |FEC: 0.82 0.87
Hoise BW: RiHz 40.000 40.00C
S required d= 8.8 28
Total Link Avafiabdlity %% 56.50
SiCLoc |Longituda dag -82.10 2210
. Uplirk Beam Name SPOT SPQAT
Beam Pclarization {H, W cr, C) C c
Polarizaiion {Uplink Frequency GHz 25 35
Fraquancy |Downiink Szam Name SPOT SPOT
Pofarizaiion {H, W or, C} o c
Dowmlink Fraquency Gz 17 7
TXES Rain rate exczsdsd for 0.01% of the year mnvh B0 50
E!S Elevation angle deg 30.0 0.0
E'S sizs ‘m [=Xua} 6.0C
Transmii BEIS peak gain (Ef=0.8) d3 §5.2 252
RXES Rain rai= excoseded for 00019 of the year mmvh 50 50
E/S Elzvation angle deg 30.0 30.0
'S siz= ' m Q75 0.75
Razceive BE'S paak gain (EFf=0.8) ft=1 0.8 40.5
Raceive Earth Stafion QT £lBIK 7.4 4.7
Uplink Camiar sirp dBW 732 931
Thermal  |Uplink PSD dBAH= -ge.0 481
Transpondzar 3FD (Beam Pesk) dB\VWm2 -80.0 200
Imput Backoi a8 c.o 0.0
Uplink Fsth Loss, clesr sky ds 2126 2126
Uplirk gas=ous sifsnuation d3 0.2 1.2
Uplirk rsin attenustion é3 00 188
Hit2 57 (Beam Pzak} dBIK 8.5 165
Anienna relative gain fowands EIS d3 .o 0.0
S thermal uplink a3 208 284
Townlink  |[S/C salurated EIRF (Beam Peak) dBwW &e0.0 &0.0
. Thammal  |[Camier Duiput badkoff d3 2.9 o0
Andenna rslafive gain towards Esrth Station a3 Jaki] (1]
Camier EIRP towards Earth Station dBv¢ 80.0 =0.0
Dovalink Path Loss, clear sky &3 2083 302.3
Dowmlink gasecus stiemuaiicn =] - 0.1 4
Dawniink rain afznuation d= 0.0 g
Anienina Poinding srror =3 -2.3 -0.3
Receive Earth Stafion &7 dBiIK T4 14.F
Gl themaal dewmiink 4= 202 3.3
PFD at Seam Feak JdBYEMANIHZ -118.0 ~11e.0 .
odher it {Intra-Sysism Inteference) a8 20.0 20.0
Orbital Locaiion for Infefering SIC#1 deg -88.00 -85.00
Gencaniric Separstion (wistation keeping) deg <10 <4.40
Interfering Uplink poawvar density dBWIHz -58.5 =505
Irterfaring Dil. eirp density dBWIHZ -72.0 -12.0
T AST uplink a3 #0.8 lvirs
A5 SV AS] downlink (wiRx anbenne poinding smar) d3 226 228
Orbital Loeation for intarfering SIC &2 deg -103.0C -103.00
Geocaninic Separstion {wwstation keeping) deyg 3.80 3.80
Interfzring Uplink powear density dBWHz -58.5 -86.5
Intzsfaring Dil eirp density dBWIiHZ -12.0 ~12.0
T AT uptink ‘ a3 40.2 G0.1
il AB1 dowrdink [w'Rx antenna pointing &mar) a3 22.1 221
Total CIH+D a3 4.2 1.6
System Margin a3 8.1 2.0
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRBKRY | DEGRADED
Carrier Typs BEORSTN 3B50KGTW
Modulstion BPSK BPEK
Info Raie Mbit's 0.128 0.128
Carrizr FEC: 0.50 0.50
Meise BW: MHz 0.285 B.263
CIN required d8 27 2.7
Total Link Availability % . 89.80
SiC Log  {Longitude deg -28.10 -02.10
Uplink B=am Mamsa SPOT SPOT
Beam Polarization {H. V or, C) c c
Polarization |Uplink Frequency SHz 23 25
Frequancy |[Downlink Beam Mams SPCT SPOT
Polarization {H, W or, C} jod c
Digwnlink Frequency GHz 17 17
TXES Rain rate sxceeded for 0.03% of the year nmith 506 20
EfS Elevation angla deg 30.0 30.0
E/S sz m 0.5 G758
Transmii E/S peak gain {=i=0.65) dB8 4.0 £4.0
RX ES Rain raie exceedad for D.01% of the year mmdh 56 &0
/S Elewation angla degl 30.0 20.0
EfS size m -B.60 2.00
Rscsive E/S peak gain {EF=0.0% 4B 52.1 ga.
Recsive Earth Station GIT d3/K 38.8 25.¢
Vplink Carriar sirp dBW 20.0 .5
Thermal  |Uplink PSD dBWiHz -38.2 -58.7
Transponder SFD (Beam Peak) JEW/m2 ~20.0 -80.0
Input Backeid [ =3 -44.2 4.2
Upink Path Loss, clear sky d2 212.5 2128
Uplink gaseous atenuation d3 0.2 1.3
Uplink rain sitenuation ds 0.0 1058
Satellite GiT {Bzam Feak} d3iK 186.8 18.5
Antenna rafaiive gain towards /S dz ‘0.0 0.0
ZIN thermal uplink 5] 7.1 8.0
Downlink  |3'C safurated EIRP (Beam Paak} dsw G0.0 80.0
Thermat  |Carmizr Quipuf backoff d2 -42.3 423 |
Antenna ralafive gain towards Sarth Btation 48 (s34 0.G
Carrizr EIRP fowarnds Earh Stafion. s T 17.7
Cownlink Path Loss, dlear shy d=z 20683 2083
Diganlink gaseous atenuation d8 .1 0.4
Downlink rain attenuation <=} 0.9 5.8
Antenna Painting error d3 -0.3 0.2
Recsive Earth Station GT 431K 33.8 35.8
|CM thamaal deanlink d3 1.3 12.0
PFD 8t Beam Peak dBWim2/Ez -139.8 -138.8
thar Gl {Inira-System Interfzrence]) 3 20.0 20.0
Orbital Locaifon for intedering 8C #1 deg -85.00 ~25.00
Gaocentric Separation (wistation keaping) deg 4.10 410
Interfering Uplink poower densify dBWiHz -88.8 -&3.6
Irterfering Dt iny density dB'WIHz -12.0 ~12.0
Cil ASE uplink - dB 8.3 35.8
AS] CA ASE doawnlink w/Ri antenna peointing error) <8 246 24.8
Qrbital Location for interfering S/C #2 deg -103.00 ~102.00
Gezocentric Separaiion (wistaiion keeping) deg .80 3.80
Interfering lJplink power density dBWiH=z -55.8 -56.5
Interfering DL eirp density dBWiHz -12.0 -12.0
il MSE uplink d3 T8 233
il ASE downlink (wiFx antenna pointing errork oz 23.7 23.7
Fotal S TodB 5.0 47
System Margin A2 33 2.0
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EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

69

CLESKY | DEGRADED
Camizr Typs SBMOGTW | 4eMOGTW
Modulation 2PEK BPSK
Info Rate Mbit's 00 &0
Carrier  |FEC: 0.83 0.57
MNoise BW: MHz 40.003 40.000
Zit required a3 8.¢ 2.8
Total Link Svailability K] 98,80
SiCLloe  |Leongituds deg -86.10 -€8.10
Uplick B=am Mame SPOT SPOT
Sgam Pelarizazion {H, W of, C) c c
Polarizafion [Uplink Frequency GHz 3% 25
Frequancy |Downlink Bzam Nams SPOT SPOT
Pelarizstion {H, V or, C) C o
Downiink Frequsncy GHz 17 7
TXES Rain rate exossded for 0.01% of the year mmvh | eis) 20
E/S Elevation angle deg 30.0 30.0
E'S siz2 m @.00 8.00
Transmit E/S peak gain {Ef=0.3} a3 35.2 55.2
RX ES Rain rate excezded for 0,019 of the year mmvh 20 20
E/S Elevation amgle deg 30.0 20.0
15 size m 0.20 0.80
Reaceive BE/S peak gain (Ef=000) ¢3 =11 411
Raceive Earth Stafion GIT <Bi 78 1682
Uplink Camizr 2ip dB'v 732 217
Thermal  (Uplink PSD dBWikz -88.C 5B.5
“Transpondar SFD (Beam Pesk dBWm2 -80.0 -20.0
Input Backed =] C.0o 0.0
Uplink Fath Loss, clear sky =] 212.8 2128
Uplink gassous aitenuation 3 0.2 1.2
Uplirk rain attenuation a3 . 0.0 &35
Saiellite G (Seam Peak) ZIBK 8.5 18.5
Arienna relative gain brwards EIS a3 14t 0.0
Cotd themsal upglink 3 28.5 284
Dowrnlink  |3!C salurated EIRP (Beam Paak) dBW 57.0 &ar.i
Thermal  [Carrfer Duiput backoff d3 9.0 s )
Arienna relative gsin towards Earf Station a3 Akl o0
+ |Camizr EIRP teavards Earth Station dB'W &§7.0 57.0
Dovmlink Path Loss, clzar sky . 4B 2083 20603
Downlink gasecus aEerualica a3 9.1 o4
Diowmlink rain aifznuation a3 9.9 1.8
Anienna Poinding 2mor == 0.3 -0.3
Fecsive Earth Station &T dBiK 73 8.2
Tl thermal downtink a3 T8 143
PFD at Bzam Peak dBVEmMm2NEZ -132.9 -j22.0
Cihear ¥ {Intra-Sysiens Int2dfersnce) d3 20.0 20.0
Orbital Lecation for Intefering SWC #1 deg -85.00 -%5.00
Geocznirc Separation (wistation keeping) deg .10 4,10
Interfzrirng Uplink powar density dBWIHz 58.5 Eekal
Inbzrfzring DL eirp density dBWiH= -12.0 -12.0
28 AST updink a3 =08 483
&S0 C) AST dewnlink [wiRx anbenna poinding =mor a5 20.5 20.5
Orbital Lecadion for interferding S/G 22 deg ~102.0C ~103.00
Gesczniric Separation (wistation keeping) deg 3.80 3.80
Intzrfzring Uplink powar density dByWiHz -58.5 -E&.5
Intzrfaring DVl eirp density dBVWiHZ -12.0 -12.0
i ASH uplink a3 40.2 48.7
Tl 4B downslink: fw'Rx antenna pointing amor) g3 16.7 187
Total TR g3 132 1.8
System Margin d3 4.4 20




EXHIBIT 11: GALAXY BSS-3 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Carrisr Typs IGOKGTW AJOKGTW
Medulation BPSK BPSK
Info Rate Mbitls 2.128 0.128
Carrisr FEC: 0.50 0.50
Hoise BW: MHz D.255 0.265
CiN required as 27 2.7
Tatal Link Availabilibty % B8.8D
SICLloc |Longitude deg -28.10 -ge.10
Uplink Beam Mams SPOT SPOT
Beam Polarzadion {H. Y or, C) c o
Polarizafion |Uplink Fraquency SHz 28 25
Fraguency |Downlink Beam Mamse SFOT SPOT
Polarization {H, ¥ or, C) [ [
Downlink Frequency 5Hz 17 17
TXES Rain rate sxceeded for 0.01% of the year mmith. 2B 20
E’S Elzvaion angle deg 0.0 30.0
E/S sizs m 0.20 0.8
Transmii E/5 peak gain (Sif=0.65) 43 428 44.5
RXES Rain raie axczeded for 0.01% of the year mmih 26 20
E/S Elgwaiion angls dag 30.0 300
E/S size m 9.60 £.00
Reczive B/'S peak gain (EF=0.6) d= a2 g2
Recsiva Earth Station GiT 3K 38.5 5.8
Uplink Carrier 2irp =) 29.0 3.8
Thermal  |Uplink P50 ¢B'WiHz -38.8 -88.3
Transponder SFD {Beam Peak) gBWIM2 -gn.0 -g0.0
Input Backoft dg ~44.3 4.3
Uplink Path Loss, ciear sky d3 212.6 212.8
Uplink gaseous attenuation d3 02 1.3
Uplink rain altenuation d= 4.0 +.5
Satelliie GIT {Beam FPeak) dsK 16.5 18.5
Antenna. raladive gain towards EIS d3 0.0 0.0
CIN thermal uplink d8 7.1 5.8
Downlink  [S/C saturated EIRP (Beam Paak} d3wW 57.0 57.0
Thermal  |Carrizr Quiput backoff a3 -42.4 424
Antenna relafive gain towards Earth Station d3 .0 0.0
Carrisr EIRP towards Earth Siation dsW =8 14.8
Downdink Path Loss, clear sky d= 2083 2083
Downlink gaseous atenuation d3s G 0.4
Downlink rain attenuation d3 C.0 2.4
Antenna Peinting error d3 -G.3 .2
Reczive Earth Station G'T 43K 388 5.8
T/ thermal dewnlink d3 8.2 134
PFD at Beam Peak dBWIm2/Hz -142.8 -142.5
Other Cil {Inira-System Interfersnoe) d3 20.0 200
Orbital Location for Intefering S/C #1 deg -85.00 ~85.00
Gzocentic Separation {wistation keaping) deg 4.10 410
Interfering Uplink power density dB'WiHz= -53.5 -56.5
Interfering QUL eip density dBWiH= -12.0 -12.0
i ASE uplink ds 18.3 22.8
AS51 CH| ASE dlownlink (#/Rx antenna pointing error} d3 21.5 21.8
CQirbital Location for inferfering S/C #2 deg -103.00 . ~103.00
Gezocentric Separation {wistation keaping) deg 3.80 3.80
Inferfering Uplink pawer density dB\WiHz -E8.5 ~56.5
Interfering DL eirp clensity ¢BWiHz -12.0 -12.0
Gl ASE uplink dz T8 »2
Sil ASE downlink (4Rx antenna painting error} d3 20.7 207
Total (RN d3 57. 4.7
System Margin d3s 2.0 2.0
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