EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS

J
CLREKY | DEGRADED
Darmisr Typs ZENACTY 24MGTW
Wodulaticn QARSI CPE5K
Irfo Sate Iibits 23.85 26.65
Carrier  |FEC: 0.87 0.87
Roise BW: IiHz 13.988 16.688
TN required o= 4.7 4.1
Total Link &vadabiity %% G250
8/CLpe  |Lengituds deg <20 80 -a0 80
. Uplirk B=am Name MRF MRF
Beam Palarization {H, Wor, C} C =2
Polarization |Uplirk Frequency GHz 25 25
Fraquancy |Downlink Szam Name WTF WNTF
Palarization (H, ¥ or, C} < o
Covniink Fraquency GHz G 17
TXES Rain rate exozsded for 3.01% of the year mim'h 40 40
/S Elevation argle deg 300 0.
E'G siz= m &00 @00
Transmii B/S peak gain (S6=0.8} a3 55.2 85.2
RXES  [Rain ratr sxcsaded for 0.019% of the year mm¢h 40 40
1S Elevation argle deyg 300 Ak
E/S size m L85 045
Rzceive B3 peake gain {Eif=008) o =3 38.2 283
Rzceive Earth Swaticn QT dBiK 15.2 13.5
Uplink Zramizer sirp - dBW g 2.8
Tharmal  (Uplink FSD dBY\H= ~-56.0 ~5.8
“Transpondzr SFD {Beam Peak) dBWm2 ~88.0 ~28.0
Irpus Backei [ =3 P ] 0.0
Uplirik Path L.oss, clear sky a5 - 2127 2927
Uplink gasacus aitznuation a3 0.2 1.3
Uplirk rain attenuztion i3 o0 134
Satellitz GT (Seam Pzak) dBK 5.5 %}
Anienna relative gain towards ES [+ 2.0 ~2.0
2 tharmal uplink =R 28.5 25.4
Dowrnlick  |5/'C salurated EIRP (Seam Peak)} dBwW 5.0 4.0
Themal  |Zanizr Quipat backoff 1= A a0
Arierna relative gain towards Earth Station: =) -3.0 e
Tamiar EIRP towards Earth Staficn dB'w 52.0 2.0
Dawmlink Path Loss, clear sky a3 209.3 2063
Downlink gassous atenuaiion &3 o 0.4
Dowmlink rain: aitznuaticn a3 0.0 3.8
Arenna Poiring =mar <121 0.3 B
Raceive Earth Station &T dBiiK 152 3.8
T themmal downiink =] 140 ¥.2
PFED at Szam Peak dBWIm2/MHEz ~332.0 -122.0
Oihear 24 {Intra-Sysiem Intaderenca) | &3 26.0 8.0
Dirbital Lecation for Infefering Sy #t deg -5 00 -a&.0o
Geoczmiic Separation {va'stalion keeping) deg 4.10 410
Interfaring Uplink power density dBW/Hz -58.5 -58.6
Imterfacing DVL eirp density dBW'Ez -12.0 ~-12.0
201 AST uptink . [+i=3 46.8 ga.2
ASE T ABT downlink IweRx antenna pointing amort i3 187 16.7
DOrbital Lecaiion for intarfering S/C #2 deg 570G ~57.00 .
Geosaniric Separation {wistalion keeping) deg 3.50 280
Intzrfzring Uplink powsr density dBWWHz -£8.5 -58.8
Interfating Dyl eirp density dBWHz ~12.0 -32.0
CiHAST updink 3 48.2 828
i1 A downlink iveRe antenna poinding =mort a3 188 15.8
Tetsl THNHL d3 10.2 5.1
System Margin a3 3.2 2.0




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Zarher Type JABOKGTW | 3BOKGTN
Modulation BPSK BRSK
Infe Rate Mbitls L.128 0.138
Carriar FEC: 0.50 .80
Noise BW: MHz C.2e8 0.2858
TN required d3 27 27
Total Link Availability b . §3.80
SiCLoc  |Longituds deg ~310.80 -30.30
i Uplink Beam Nams NRF NRF
Beam Polatization {H, Vv or, &) c c
Polarization [Uplink Frequensy GHz 25 25
Frequancy |Cewnlink Beam Mame WNTE WTF
Polarization {H, W or, €} [ c
Cownlink Frequency GHz 17 17
TXES Rain rae exczeded for 0.07% af the year mrrth 40 £4
E!S Elsvation angle " deg 20.0 0.0
IS size m .85 [sR=iad
Tranemii E'S paak gain (Eif=0.68) faizd 228 428
RXES Rain rate =xeseded for 0L01% cfthe year mmih 4T 40
E5 Elevation anglz deg 20.0 20.0
EfS size m =X ] &.00
Recaiva B/'S peak gain (EF=0.5) dz g2 822
Reocziva Earth Statior GiT dZK Ag.0 5.1
Uplink Carrier 2irp daw 400 48.7
Thermal  |Uplink PSQ dB\WHz -57.0 =452
Transponder SFD (Beam Peak) dBWim2 ~38.0 ~§2.0
liput Backo® fa1=3 -25.2 -352
Uplink Path Loss, slear sky d8 2127 2927
Uplink gaseous atienuaticn - ds 02 1.8
Uplink rain sitenuadion d3 0.6 87
Satelliie GT [B=2am Peak) 43K .5 8.5
Antenna ralative gain towards S8 d3 2.0 2.0
CiN themal uplink s .0 &£
Bowniink |S°C saturated EIRP (Beam Pzak) <=3 540 540
Thermal |Carrder OQuiput backoff dg -24.3 -24.3
- {&ntenna ralative gain tawards SEach Staticn d5 2.0 =20
Carrizr EIRP towards Earth Siation dzee e prrd
Downlink Path Loss, clear sky d3 209.3 206.3
Downlink gaseous atienuation ds 2.1 0.4
Dewnlink rain attenuation dg 0.0 4.8
Anienna Painting error d3 0.3 3.3
Recaivz Earth Station GIT 43K 260 3581
C/N thermal downlink da 313 233
PFD ai Beam Peak dBYVVim2iMEZ -127.5 -127.8
othear 4 {Inira-Bystem Intzrference) d8 23.0 20.8
Drbital Location for Int=dering SfC £1 deg -35.00 ~85.00
Geoceantric Separation {w/station kesping} deg 4,18 4.10
Interfering Uplink power density dBWIHz -58.5 -58.5
Interfering UL eirp density dBWiHz ~12.0 -3200
4 AST uplird ds 223 38.1
AST 0t ASE downlink (wikx antenna pointing error} d3 4.8 34.6
Qrbital Location for interfering S/C #2 deg -57.00 -57.80
Gaceentic Separation {wistatior kesping) deg 3.80 3.80
Interfering Uplink power density dBWiHz -56.5 -58.5
Interfering DL eirp denss dBWIHZ -12.0 -3200
ot ASE uplird d8 238 37.5
Cil ASI downlink (#wiRx antenna painting error) d3 333 33.8
Total CHN=T) : ds 5.8 4.7
System Margin d8 3.1 20
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EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Camier Typs 2AMGTW | 24MGTW
Modulaticn QPSIK CPBK
Info Rate Mvtis 26.85 35.55
Carrier  |FEC: .57 -0.87
Hoise B\ g 78988 18.8838
TN required a5 4.3 4.1
Total Link Awvailability % Go.A0
8IC Loe  |Lengitude deg ~20.80 -B0.80
Uplirk Baam Mame . SRF SRF
Seam Pelarization {H, % ¢r, C} c [
Polanzalion |Uplink Frequency Ghz 25 25
Frequaney |Dowmiink Bzam Nams STF TE
Polarizatien [H, % or, C} c =
Covwmlink Freuency GHz b 17
TXES Rain rate exczsded for 0.01% of the year mrvh 50 50
E'S Elevation argle deg 30.0 .G
E'S siz= m e six] Q.09
| Transmit E/'S peak gain |E6=0.5) =] 853 88.2
RMES  |Rain rate excesded for 0.01% of the year mmih 50 oG
'S Elevation angle deg 300 30.0
E/3 sizs m C.4d .45
Raceive EIS peak gain (Ef=0.8% ag 3681 8.1
Receive Earth Station T dBiK 13.0 8.8
Uplink  [Camizr=ip dBW a2 &40
Themal  |(Uplink FSD dBWHZ -58.0 443
Transponder SFD {Beam Peak) dBWIm2 -56.0 ~BE.0
Irput Backed® -1 0.0 0.0
Uplink Path Loss, clear sky =31 2127 2137
Uplirk gas=ous aitenuation oS .2 1.3
Uplirik rzin attznustion =3 ake] 147
Salellitz2 GIT {Seam Pzak) dBK 3.5 2.5
Aniemna ralative gsin towards EIS oS -2.0 2.0
Tt thermal uplink &S 6.5 25.4
- Downlink  [5'C saturated EIRF (Beany P=ak} dB'W L1 2.0
Tharmal  |[Camizr Outpat backoff = 0.0 o0
Anienna relative gain towards Earth Station as -30 e
Camiar EIRP towards Earth Staticn dBW 5840 58.0
Eovwmiink Path Less, clear sky 45 A3 2383
Bowmiink gaseculs atienuation a3 (] 0.4
Bowmlink rain aitenuation d3 0.0 8.5
Anienna Poinfing 2rror d5 0.3 0.3
. |Receive Earin Staticn &T 4B 130 g.8
i thermsat dewnlink a5 16.8 a8
PFD at S=2an: Peak dBUWriNE=z -118.0 ~115.0
Crhar Z01 {Intra-Sysiens Interfersnce} - d3 26.0 250
Orbital Leestion for Intefering S9C #1 deg -98.0C -25.00
Geocantric Separstion (wistation keeping} d=g 4.10 210
Irterfaring Uplink power density dEviiHzZ -£8.5 -56.5
Irterfaring Cvl. eirp density dBW\tHz -12.0 ~12.0
TV ASE uplink a3 458 B4.8
ASE S ABT downlink {wRx antenna poinding =mor] a3 16.1 18,1
Orbital Lecation for intarfering S/C $2 deg 5700 -37.C0
Geoceninic Separstion [wstation keeping) deg '3.80 3.86
Irterfaring Uplink powsar density dBWOHz -28.9 -58.5
Irt=rfaring DiL eirp density dBWNiHz, -12.0 ~-13.0
i ASH uplink a3 493 84.0
i1 ABI dewnlink {weRx antenna poinding =mor) d3 18.3 18.2
Total TN+ a3 127 8.1
System Margio 48 S6 2.0




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLREKY | DEGRADED
Carrier Type QABOKETW | 28DKGTW
Medulaticn BPSK BPSK
Infe Rae Mibit's 0.128 0.128
Carrier FEZ: 0.50 0.50
Kaise SW: tiHz C.2e8 0.285
I required ds ay 27
Total Link Availability % ‘88.89
£/C Lot |Longitude dizgy ~30.80 -80.80
Uplink Beam Mams SRF SRF
Beam Polarization {H. % or, T} [ c
Polarization |Uplink Frequency GHz 28 25
Fraqusncy |[Downlink Beam Name STF STF
Polarization {H, W or, 12) [ c
Cewnlink Frequency GHz 17 17
THES Rain rae axceeded for 3.01% of the year mrth ] 50
£S5 Elevation angls deg 0.0 30.0
E'S sizs 1] ¢85 (8313
Transmit EiS peak gain 0.55) d2 £2.8 42.8
RXES Rain raie sxezeded for 10.01% of the year nyrath ] 53
'S Elevation anghe ' dag 20.0 30.0
'S size m 5.00 .00
Recsive IS peak gain (EH=0.5) dB g2 822
Reeziva Earth Station GIT 43/K 280 8.7
Uiplink Carmisr 2irp A2 40.G f2e
Thermal  [Uplink PSS dBWiHz -57.0 442
T rensponder SFD (Beam Peak) SEWIM2 -52.0 ~ga.0
Input Backod d& =362 ~35.2
Uplink Path Less, clear shy d= 2127 2927
Uplink gasesus atienuaticn dE ilhey 1.8
Uplink r3in aitenuation dg ok 12.8
Satelile G/T (Baam Feaak) 2K 2.5 8.5
Artenna ralative gain towards £/3 dg 2.0 2.0
. 2/ thermal uplink ds 8.0 4
Bownink [3¢C saturated EIRP {Beam Pzak) fat= a0.p 0.0
Thermat  |Carrisr Suiput backoff ds ~24.3 243
Artenna refative gain towards Sarth Statien ds 2.0 -2.0
Zarizr EIRP towards Sarh Siation AW 37 337
Eownilink Path Less, clear sky ds 209.3 2063
Daownlink gaseous atienuation ds a1 2.4
Downlink rain attenuation ds 0.0 72
Antenna Pointing error dS <03 -0.3
Recaive Earth Station G'T d3/K 280 5.7
/N thenmal downlink dg . ars3 284
PrD at Beam Peak dBVWIm2MEz 1215 ~121.8
Othar i {nfra-System Interference) d8. 200 2008
‘Qrbital Lecation for Intafering SIC #1 deg ~g5.00 -35.00
Gzocentric Separation {wistation keeping) deg 4310 4.18
Intedfering Uplink power density dBWiHz -5¢.5 -568.5
Interfering QUL eirp density dBWiHz -12.0 -12.0
T ASE uplink d3 293 4232
ASH Z) ASE downlink {v/Rx antenna peinting error) d3. 40.8 40.8
Qrbital Lecafion for inferfering S/C #2 deg -87.00 -837.00
Gaocentnic Separaiion {wistation keaping) deg 3.80 3.80
Interfering Uplink power densiby dBWiHz -56.5 -58.5
Interfering OV eirp density dB\iYHz -12.9 ~12.0
Tl AST uplink [« =] 28.8 41.8
Ci1ASE downlink (wiRx antenna pointing error} =123 20.8 30.8
Total TN+ s 58 4.8
System Margin d= 3.1 2.1




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Zamiar Type 24MCETW | 24MGTW
WModulatian QPRSI QPSK
Irfo Rate Mbit's 28885 28.86
Camier  |FEC: 3.87 0.87
Noise BW: fHz 19.988 16.888
LM required ¢3 4.1 4.7
Total Link Avalabdity % S2.46
© 8iCLoe  |Longituds deg -20.60 -30.60
Uplirk Bzam Name NRF MRF
Beam Polarization {H, W or, £} c z
Polarization |Uplink Frequency GHz 26 25
Frequency |Downlink Szam Maniz 2TF aFF
Polarization {H, VW or, C} C [
Downilink Frequency GHz 17 17
TXES Rain rate excesded for 0.01% of the year mméh 40 A0
/5 Elevation argle dag 30.0 .G
E/S siz= m fERHa] 2.0
Tranamii BE/S peak gain (S6=0.5% 4= 8512 68,2
RAES Rair: rate excsaded for 0.01% of the year mrméh 50 a0
’ % Elevation angle “deg 30.0 KR E]
E/S size m Gas .45
Receive BS peale gain {Ef=0.8) =] 281 .1
Rzceive Earth Station &7 dBK 13.0 5.
Uplink Tariar =irp dBW Ta.2 &1.2
Tharmal  |Uplink PSD aBWHz -840 08
Transpondzr SFO {Beam Pesk) dBAWImI ~88.0 -8a.0
Input Backes [+1=3 0.4 0.0
Uplirk Fath Loss, clear sky a3 127 2127
Uplink gassous atiznualion oS 0.2 1.3
Uplirk rain attznustion 1] oo 121
Satellta 5T {Seam Psak) 48K 8.5 &8
Anienna refative gain towands S 1] 2.0 2.0
2o thermal uplink ) 45 28.5 26,4
Downlink  |5/C salurated EIRP (Seans Paak) dBW 50.0 EO.G
Themal  (Camizr Oulput backoff =153 0.0 aka]
Anierna relative gain towands Earth Station a5 2.0 -2,
Zamizr EIRP towards Earih Station o8N 580 8.6
Dovmlink Path Less, clear sky a3 2083 2083
Downlink gasecus ateruaticn a3 0.1 0.4
Dovmiink rain aitznuation 3 (xXn] 8.5
Anterina Fointing =mor a3 4.3 0.3
Raceive Earth Station GIT dB/K 13.0 .8
Z4 thermzl downlink =3 168 8.8
PFD at S=am Peak dBWm2INHZ =110 -118.0
Crhar Zi1 {Intra-Sysiam Intarference) a3 250 25,0
: Orbital Leeation for Intefering 852341 deg -=5.00 -35.00
Geoczminic Separation {w'station keeping) deg 4.18 .10
Interfzrirg Uplink powar density dBVHz -£8.5 -58.5
Irterfzring T eirp density dBWHz -12.0 -13.0
Zf AS) uplink d3 49.8 81.&
ASE T ABI downdink {we'Rx sntenna pointirg smor} a3 18.1 16.1
Orbital Lecation for intarfering 3/C 3 deg S7.00 -B7.C0
Geoceninc Separation {w'station keeping) deg 3.80 2.80
Intsrfarirg Uplink powsar density dBWWHz -88.5 -56.5
Intzrfring DvL eirp density dBWNH=z ~12.0 ~12.0
TV AST uplink d3 482 81.2
Zil ASI dovanlink [wa'Roe antenna pointing 2mor) o1 18.2 18.2
Total CHN+ a3 127 8.1
System Margin a3 S8 2.0




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRSDED
Cartizr Typa 480G 4AMOGTW
Meodulation 2P3K BPSK
Info Rate PAkit's 100 0
Carier  |FEC: D.83 0.67
Noise BW: fiHz 40000 40,000
TN requirsd =3 8.9 &6
Total Link Avallability % 9% 20
S/CLee |Longitude deg -5C.8D 6390
Uplirk Bzam Name ' SPOT SPOT
Beam Pdiarizalion {H, W or, C} ) o4 c
Polarization |Uplink Frequency GHz 25 2
Frequaney |Dowmlink Szam Name SPOT EPOT
Polarization {H, * or, G} c <
Covmlink Fraguency GHz 17 v
TXES Rain rate excezded for 3.01% of the year ramvh a0 =0
E!S Elsvation argle dayg 0.0 3p.0
E/S size m 2.00 8.0
Transmii E'S peak gain (E6=0.5} d5 85.2 A5.2
RX ES Rain rate exceszded for 0.01% of the year mmin 20 o
E!'S Elevation angle deg an.o 300
E'S sizz m .75 0vs
Rzcsive BE'S paak gain {Eif=C8) o= 205 40.5
R=ceive Earth Statien &/ dB/K Y4 14.1
Uplink  |Camizr zip dB'W 732 ga.4
Themal  |Uplick PSD cBYHZ -82.0 528
Transpondzr SF0 {Beam Peak) dBWm2 -30.0 ~S0.0
Iriput Backed S LG Q.0
Uplirk Path Loss, clesr sky =3 2128 2128
Uplink gas=ous aifznuaiion dS 0.2 1.3
Uplirk rain aftenuation i 3.9 182
Satellitz G'T (Seam Pzak) B0k 8.5 18.5
Anienna relative gain towards EIS 251 [3X 5 0.0
. 2/ themmal uplink 3 235 23.4
Pownlink  [5'C saturated EIRP (Seany Paak) dBW 8a.c 83.0
Thermal  [Camizr Output backoff [ 9.0 Ce
Anienna refative gain towards Eardh Station iz 0.0 [RAL]
Zamizr EIRP towards Earth Station dBEW ga0 33.0
Cowmlink Path Loss, dlear sky a3 2083 2083
Downlink gasecus aBenuaticn a3 0.1 4
Eowmlink rain aitzruation a3 0.0 k<]
Anienna Poinding srror ] 0.3 03
Rzceive Earth Siation ST B 1T 14.1
el therma! downlink a3 222 12.8
PFD at B=zar Peak dBWIm2NH=z -115.0 ~-16.6
Crher 281 {Intra-Sysiems Intarfersnce} =] 20.6 20.0
Orbital Lecation for Intefering SIC #1 deg -85.00 -05.00
Geoceniric Separation (wo'siation keeping) deg <10 .10
Intzrfaring Uplink powsr density dBWIIKZ -58.5 -S8.5
Inberfzring DL eirp density dBVHz -12.0 -12.0
T AST uptink : a3 <08 56.0
A5l T AS] downlink w'For antenna pointing =mort 45 258 25.9
Qrbital Lecation for intzrfaring SIC #2 deg -37.C0 ~S700
Geoczninic Separstion {wistation keeping) deg 2.80 3.50
Interfarirg Uplink powsar density dBWiHz -58.5 -83.5
Imterfarirg DL eirp density dBVHz ~12.0 ~12.0
CiLAS) uplink d= 402 86.4
T AST dewnlink (vwRx aritenna pointing =mor] d3 281 25.1
Totat "SI a3 18.6 1.8
System Margin a3 7.8 pai]




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
‘Carrer Typs 3G0KGTWY AE0KGTW
NMoedulation BPSK BPSK
Infe Rae Mibit's 0,125 B.128
Tarrizr FEC: 0.80 0.&0
MNoise BW: bHz 0.285 0.2858
T/N required d3 2T 27
| Total Link Availability ki 99.20
8:/C Log  |Longituds deg -20.90 ~80.80
Uplink Beam MNamz SPCT SPaOT
Beam Palarization {H,\ or, ¢} . o9 c
Polarization |Uplink Fragquency GHz - 25 25
Frequency |Dewnlink Beam Nams SPCT SPOT
Polarization {H,  or, C} 5 c
Downlink Fraqueney ) GHz 17 17
TXES Rain rae excseded for 0.07% of tha year murrith B 20
'S Elevation angls deg 303 20.0
EfS size m 045 .45
Transmit E/5 peak gain (Sf=0.85) dB 385 335
RAES Riain raie axezeded for DO7% af tha year mh Bl a3
E/S Eievadion angl= dag B0 30.0
E'S size m R.L0 .00
Recsive R'S peak gain (EF=0.5) a5 3.1 821
Resosjve Earth Station GIT oS 3.8 5.5
Uplink Zarrier 2irp s 25.9 437
Thermal  |Uplink PSR dBWiHz ~54.5 ~5i3.1
Tranzponder SFD {Bzam Peak) cBWIm2 a0 -§3.0
Irput Backos d3 -443 242
Uplink Path Loss, clear sky d3 2126 2126
Uplink gaseows atenuation dz a2 1.3
Uplink rain attenuation d= [sXe} 14.8
Satellite G/T (Baam Feak) 48K 16.5 18.8
Antenna rafative gain towards 218 d3 0.0 0.
ZiN thermsal uplink da 7.0 5.0
Dawnlink |5fC ssturated EIRP (Beam Paak) 2=y 52.0 830
Thermat |[Carrfar Qutput backoff dg -42.4 424
Antenna. relative gain towards Sarth Station d5 134] a0
‘Carfzr EIRP tewards Earth Siation d3W 208 2.8
Dewnlink Path Loss, clear sky ds 200.3 2083
Dewnlink gaseous atenuation ds 1 0.4
Denvnlink rain sttenuation d3 X4 ] 8.8
Antenna Pointing error - =] -3 -0.3
Reosive Earth Statiors GIT d3K 35.8 285
Z/N themaal dowrdink fa1=] 252 1i.8
PFD ai Beam Peak dBVWm2iMHz - -138.8 -136.8
Othar Cil {Inira-System Interfersnce’ ds 200 20.0
Drbital Location for Intefering S6C #1 deg -25.00 ~85.00
Geeccentric Separation {wistation kezping) ' deg 4.10 <10
Interfering Uplink power density dBWiHz -E8.5 -58.5
Interfering D/L eirp density dBWIHz -12.0 ~12.0
T AST uplirk d8 18.3 331
AS1 i1 ASE downlink (wRx antenna peinting error) d3 275 75
Qrbital Lecation for interfering S/C #2 deg -27.00 ~57.00
Gaecentric Separation {wistation kesping) deg 3.80 3.80
Interfering Uplink power density dBWIHz -£5.5 -52.5
Interfering DL eirp density dBW/Hz -12.0 ~12.0
Cil ASEuplink dB w7 32.5
T/ ASE downlink (/R antenna pointing error) d8 28.6 25.8
Total THMN=1) S dB &9 4.7
Syst=m Margin dB 2.3 2.0




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLARSKY | DECGRADED
Camizr Typs 4BLDGTY | 42MOGTW
Modudaticn 898K BPSK
Irifo Rate hibits 100 i)
Carfier  |FEC: 0.83 0.87
Hoise BW: tiHz - 4p.000 40,080
TN required =3 8.9 o8
Total Link Avatiabdity % 8280
S/C Lac  |Longiude deg -G080 -22.80
Ugplink Bzam Nams SPOT SFOT
Beam Pclarizatien {H, W or, C) o1 C
Polarization |Uplink Frequency GHz 2% 25
Frequancy [Downlink Szant Mame 2POT SPOT
Polarizatien {H, W e, C} c <
Dovmlink Freguancy GHz 17 kK
TXES Rain rate exoszded for 0.01% of the year mmeh 50 50
E'S Elevation argle deg 0.0 3.0
E'S size ) m Q.09 5.00
Transmii E'S peak gain (=05 a5 88.2 552
RXES Rain rate excesded for 0.01% of the year mrv'h B0 50
* |E!S Elewation argle ' deg (e 300
E/S size m 0.785 075
Racsive B peakigain (EF=0.6} o= 408 40.5
Rzceive Earth Station &7 dBIC V.4 14.7
Uplink Camier sirp dBW 732 §3.1
Thaemmal  |Uplink FSD dBWHz -83.G -43.1
Transpondsr SFD {Beam Peak) dBWIM2 -8C.G -20.0
Imput Backost : a= GG 0.9
Uplink Patih Loss, clear sky o= 212.8 212.8
Uplink gasscus attznuation a3 0.2 1.3
Uplirik rain attznustion a5 0.9 EAY
Satellite G/7 (Seam Pzak} dBiK 6.5 188
anienng relative gain towards B'S as KA b 0.0
. CiN theral upfink o 23.5 234
Downlirk  |5/C saturated EIRP (Beam Pzak} dBW jiuR 50.0
Trenma  [Camier Output backoff a5 3.8 EXE]
anierna relative gsin towards Earth Station o= 0.0 uke]
Canizr EIRP towards Earth Staticn JdBW <IN E} ag.p
Dowmlink Path Less, clear sky a3 208.3 2003
Bowmlink gasecus stienuation a3 3.1 G4
Dawniink rain: attznuation a3 0.0 g
[Amienna Foiniing errof a3 0.3 -0.3
Receive Earth Station GT dBiK ir.d 147
M thermaal dowindink a3 0.2 3.3
PFD at B2an: Peak dBWIri2hibz -118.0 ~I1E
Oiher ol {Intra-Sysiem Interfensnce) =] 0.0 20.0
Orbital Lecaiion for Intefering SVC#1 deg -53.60 -25.08
Geoceniric Separation [vastation keeping) deg 210G 4.10
Irt=rfzring Uplink powear density dBWWH= -58.5 -EQ.H
Interfaring Cil eirp density dBWWHz ~12.0 -12.0
T ASH uplink a3 0.8 &0.7
ASE T4 AT dewnlink fwoRx antenna pointing emor) d3 328 228
Orital Lecaiion for imterfering SIC #2 deg -87.C0 -57.00
Geocaniric Separsfion [wistation keeping) deg 3.8C 3.80
Interfaring Uplink powear density dBWHz , =585 -£6.5
Inbzrfering Dil eirp density dBANHz ~12.0 -12.0
CEAST uplink a3 =02 &0.1
/1 AST deanlink [wa'Roe antenna pointing emord a3 21 231
Totsl TN a3 148 1.8
' System Margin ds 8.1 2.0




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Carter Type 3ADKGTN JBOKGTW
Medulation BPSK BPSK
Infe Rate Mbit's 0128 D.128
Cartizr FEZ: 0.80 020
Heise BW: MHz 0.266 0.285
/N required [ =1 27 2.7
Total Link Availability ki) §8.80
SfC Loc |Longituda deg -£0.80 -30.80
Uplink Bzam Nams SPCT SPOT
Beam Polarization {H, or, C) z [
Polarization |Uplink Frequency GHz 25 25
Fraquency [Downlink Beam Mamsa SPCT SPOT
- |Polarization {H.% or, ©) z c
Downlink Frequency GHz 17 17
THES Rain rate exceeded for 0.01% of the pear muh 5C [
<o E!3 Eievation angls deg 30.0 30.0
ESS size mn 478 GTs
. Transmii E/5 peak gain (Eff=D.A5) 43 42.0 440
RX ES Rain rate excseded for 3.01% of the year mrath G &
EfS Elevation angls deg 30.0 33.8
EfS size m 8.00 ©.00
Recsziva BE/S peak gain (Efi=0.8) g5 [t 8z.1
Reczivz Rarth Station GiT o3 38.8 25.¢
Uplirale Carrizr sirp dsw 220 28.8
Fhermal |Uplink PSDQ dBW/Hz -58.2 537
Transponder SFD {Beam Peak} dBWim2 200 ~80.0
Inpus Backos? = -44.2 ~4 2
Uplink Path Loss, elear sky ds 212.6 2128
Uplink gaseous atienuation d5 o2 1.2
Updink rain attenuation =] .0 105
Satellite GiT (B=am Pealk) 4SK 18.5 18.5
Antenna relafive gain towards 519 faic] .0 g0
/N themal uplink fai=] T4 5.0
Bownlink  |5C saturated EIRP {Beam Pzak} dsi G0.0 80.0
Themal  [Tarrisr Output backoff . 4s -42.3 423
Arifenna relative gain towards Sarth Station 43 - 00 Q.0
Carizr EIRP fewards Sarth Siation daw I 177
Pewnlink Path Loss, clear sky d3 2683 2083
Doavntink gaseous atienuation 43 C.1 0.4
Downlink rain aiteruation a8 iXd] 5¢
Aritenna Pointing ermor ds -0.3 -0.2
Reczive Earth Station GT 43K 358 B
ZI/N themsal downlink dg 1.3 120
PFD ai Beam Peak dBWim2itEz -139.8 ~138.5
Othsr 24 (Inira-System Intarference) [a15] 20.0 20.8
Orbital Location for Intefering S/C 81 deg ~-85.00 -838.00
Gaocentric Separation {w/station keaping) deg 4.10 418
Interfering Uplink power density dBW/H= -£8.5 -58.5
Interfering DL eirp density dBWiHz -12.0 -12.0
T/ ASE uplink ds 8.3 e}
ASL L/l ASE downlink iw/Ri antenna peinting error} dB 2.5 24.8
' Qrbital Location for interfering SIC #2 deg -87.00 -87.00
Gaocentric Separation {wistation kesping) deg 3.20 3.20
Irterfering Wplink power dengity -dBWHz T 885 -58.5
Irterfering DI eirp density dBWHz ~12.0 ~12.0
T4 ASE uplink ds 7.8 233
T ASE downlink {#/Rx antenna painting error) o3 23.7 3T
Total TAN= d3 2.0 4.7
System Margin d3 a.3 20




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGR~DED

Camiar Type 48MAGTN | 48MOGTW
Wodulaticn , 8PsK SP3K
Irfo Rate Mibits 190 a0
Carier  |FEC: n.83 0.87
Noise B\W: M-z 40.0Ca 403.000
oM required ) =3 8.9 a8
Total Link Availability 2% 8880
S/CLoe  [Lengituda dey -8C.80 -23.80
Uplirk Beam Name . SPOT SFAT
Beam Pclarization {H, v or, C} c C
Polarization (Uplirk Frequency GHz i) 25
Frequeney |Downlink Szam Mame SPOT SPOT
Pelarization {H, » or, G o] <
Dovmlink Frequency Gz 17 7
TXES Rain rate excesded for 0.01% of the year mméh el 3] 20
E'S Elzvation arygle dey 20.¢ 30.0
E'S sizz m .00 6.00
Transnit E/S peak gain (E6=08} . ¢3S 882 382
R ES Rain rate excesded for 0.01% of the year mmih peli] 20
E'Z Elevation argle deg 0.0 300
E'S sizz m 0.80 o.e0
Receive EFS peak gain {EF=08) a3 £1.1 411
: Rzceive Earth Station &1 : dBK . k] 16.2
Uplink  [Zarrizr zirp dB'W 732 81.7
Themal  (Uplink PSD dBVHz -53.0 -56.5
Transpondzr SF0 {Beam Pezk) dB'Wm2 -80.0 ~80.0
{riput Backe® feis] a2} 0.0
Uplink Faty Loss, clear sky a3 2128 3124
Uplink gasscus attznuaticn a3 0.2 2
Uplirk rain attenuation as 2.4 -3 -
Salellte GT {Seam Paak) dBiK . 1858 12.8
. jAnierna relative gain towards EXS a3 (EXE] 9.0
ZeM thennal uplink a3 20.5 8.4
Downlirk  |S/C salurated EIRP (Seam: Paak) dBYW 57.0 7.0
Thermal  |Zamizr Qutput backoff a3 2.0 25}
Anzenna relative gain towards Earth Station oS a3 G
Tanier EIRP towards Ezrth Staticn dBWw 57.0 370
Downlink Path Less, clear sky ) : =} 208.2 2083
Downlink gaseous stienuation . i) .1 | [+
Downlink rain aitznuaticn 153 < K4 1.8
Amenna Poiming armor : a3 ~1.3 -0.3
Racsive Esrth Station &FT dBK 7 18.2
TN thermal downlink i3 17.8 142
PFD at Bzan Feak dBWEmMEzZ -122.9 ~122.0
Oiher 4t {Intra-Sysiem Interference) - . a3 20.0 20.8
Orbital Laeaiion for Intefering S7C #1 deg -85.00 ~25.00
Geocsninic Separation [»station keeping) deg 210G 4.10
Interfaring Uplink power demnsity dBWWHz 585 -53.5
Irterfaring Cvl. eirp density . dBVHzZ ~i2.0 -12.0
0 AST uplink a3 40.8 48.3
ASE CILASL downlink (wa'R artenna psinting emor) a3 0.8 20.5
Qrbital Leeation for interfering SIC #2 deg -27.040 -E7.00
Geoceniric: Separation {wistation keeping) deg 380 3.60
Int=rfzring Uplink powsr denstty + dBWHz -58.5 -£6.5
Imterfzring Cvl. eirp density dBWikz -13.0 ~12.0
T AS] uplink a3 402 487
Tl AR downlink fwe'Rx antenna pointing 2mor a3 19.7 187
Tetal CANELY &3 132 11.8

System Margin 5] . 4.4 20




EXHIBIT 11: GALAXY BSS-1 LINK BUDGETS (continued)

CLRSKY | DEGRADED
Carner Typs BEDKGIN BOKGTW
Medulation BPSK BRSK
Info Rawe Mibit's 0128 0.128
Larrier FEZ: 19.50 080
Noise SWW: MHz 0,285 0.264
TN required. dg e ar) 27
Total Link Availability 5o 89.840
SiC Loz [Longituds dig -20.90 ~30.890
Uplink Beam Mams SPCT SPOT
Beam Polarization (H., W or, G} N < G
Polarization |Upiink Frequeney GHz 28 25
Frequency [Downlink Beam Nams SPCT SPOT
Polarization {H. V or, C} o c
Dawnlink Frequeney GHz 17 17
TXES Rain rate exceeded for 0.01% of tha year mmth 20 20
S Elevaion angls ' deg 380 20.0
E'S size m 0.20 C.80
‘Tranzsmit E/S peak gain (Eif=D0.65) a5 4:.5 24 5
RX ES Rain rate exesedead for 0.07% af the year mrath 20 24
E/S Elevation anglz deg 30.0 200
E)S size m .00 &.00
& EYS peak gain (Ef=0.3) B 52.9 g2.1
Re & Earth Siation GIT B3 33.9 8.8
Uplisk Carmizgr sirp A3 29.0 235
_ Thermal  |Uplink PSD aBWHz -58.8 ~85.3
Transponder SFD (Beam Peaak) cBWim2 200 ~80.0
Inpzut Backodt d3 -44.3 242
Uplink Path Loss, clear sky d5 2128 2125
Uplink gaseous atienuation fal=3 o2 1.2
Updink rain sitenuation ds G0 4.5
Satellite BT {Bzam Peak} 45K 18.5 18.8
Antenna ralative gain towards /S dia 0.0 0.0
M thermal uplink d8 7.1 5.8
Dawnlink  [3¢C saturated EIRP {Beam Pzaak) dsw 7.0 57.0
Thermal  |[Cardar Qutput backoff <=3 -42.4 424
Antenna raiafive gain tawards Sarth Station s [1%1] 0.0
‘Carnizr EIRP towards Sarth Siation dSw 1.6 14.8
Downlink Path Less, slear sky d8 206.3 2083
Downlink gaseocus atienuaticn dg .1 0.4
Deownlink rain attenuaiion ds [EX3} 2.4
Antenna Peinting esror dB -3 3.2
Reosive Earth Station G/T S 35.8 /e
-C:/N thermal downilink [= 1] 8.2 132
PFD ai Beam Peak dBVm2MEZ -122.8 ~142.5
Othar T/l {Inira-System Interference) ds 20.0 0.0
Orbital Location for Intefering 5/C #1 deg ~85.00 -85.00
Gezocentic Separation {wistation keaping) dag 4.10 210
Interfering Wplink power density dBWiHz -58.5 -56.5
Interfering DL eimy density dBWHz -12.6 ~12.9
il &ST uplirk <= 8.3 228
ASt =/l ASE downlink (wiRx antenna peinting error) o= 21.5 29.6
Orbital Lecation for interfering S/C#2 deg -27.00 -87.00
Gaccentic Separation {wistation keeping) deg 3,80 3.20
Interfering Uplink pewer density dBW/IHz -88.% -58.5
Interfering DIL elrp densi dBWIHz -12.G ~312.0
i1 A5 uplink dB TE 22
'C71 ASE downlink {wiRx anténna pointing error} B 20.7 207
Total TN+ ds &7 .7
System Margin ds 2.0 2.0




