EXHIBIT 12: GALAXY KA LINK BUDGETS

Satelllts Information Clear Sky Up Fade °n Fade
Saktelitz Longiude (degress) 531 -E9.1 -32.1
&I (ECC, dB&) 2.5 25 25
Altenuation setling (dE) i7.0 17.0 17.0
SFD (SOC, dBWm2) -Tr2 -Tr.z -TT2
Coanlink EIRP (Beam Peak, dBW) E1.2 612 61.2
Carrler Information
Emisslon Designaton 11OKGETW T1MGTW T1oMETW
SherSymbol 2 2 2
nfio Rabe + Owarhead (Moib's) 86.27 BEZT E5.27
Codec: LS00 0.50 0.50
RE: Laz o.e2 o.e2
Moka Eandwidth (MHZ) 92,616 E3.616 93616
G reguired (dE} 3.1 3.1 3.1
Transmit Earth Station
Antanna Clameter (m) 6.0 6.0 6.0
Raln Rate (mmihr) 419 219 419
Peak Antenna Gain (dET) E36B S3.E 6.6
ST Relative Gain fom Peak lowards XS (05) ~£.0 -4.0 -4.0
Recelwe Earth Staflon
Antanna Dlameter [m) DEG 0.68 O.E6
Raln Rate (mmhr) 41.8 213 41.9
Peak Antenna Galn (dEI) 40.9 203 409
Oviamda 43.9 439 43.9
ST Relative Galn from Peak lowards E°5 (05) -£.0 -4.0 -4.0
Sysbem (LMA_Sky) Mose Temp 150.0 150.0 150.0
Temperature dus ta raln *ads and gasss my 20.7 151.6
ST of ES (dB&) 13.6 1E.6 18.1
CiN Uplink Par Carrler
Jpink EIRP per camer (EOC, 05W) E5.3 91.5 853
=ainioss at uplink freguency [dB) 2134 2134 2134
Upink gazeous alienuation (dS) ] 0.3 0.3
Upink ralm att=nuation (d5) 0.0 6.3 0.0
Uplink contral comection (dB) 0.0 6.2 0.0
&aln of 1 mz antenna (48} 50.9 50.9 £50.o
Ser camier Input back-off () 0.0 0.0 0.
M upling, thermal (E0C, dB) 2.9 229 22.9
CIN Downlink Par Carrler
Transpander B2 saturation SIRP (a5 E1.2 612 61.2
Per camier oulput DacR-o (0 0.0 0.0 o.o
Per camier EIRP [ECQC, dBW £7.2 a2 g7.2
=Sointing Error (dB) 0.5 -0.5 -0.5
=ainkoss al downlink Treguency (dB] 2100 210.0 2100
Downiink gazesus atenpuation (d8) 0.2 a 0.3
Doaniink raln atenuation (dB) 0.0 0.0 2.0
E3 &7 (dBEK) 13.6 1E.E 181
SN doanilink, thermal (ECC, dB) 13.9 12.9 4.5
Zi1 Ofhar links [re-use, I} 20.0 30.0 30.0
INTERFERING SATELLITE &1
Orbltsl Separation (degress) 1.37 77 177
& [AP-T) (051 Z5.9 283 259
nbarfering Uplink power density [dBVWHZ) 585 -SEE -ZES
ntarfering DVL elrp censity (dEWHZ) -159 -15.8 -15.9
o ASI uplink (dS) 406 463 416
il ASI downlink {dS) 5.5 8.5 4.5
INTERFERING SATELLITE 82
\Crbltal Separation (gegreas) 1.88 1.88 188
& [AP-T} (d51) 3.9 239 238
nbarfzring Uplink power densiy [dBWHZ) -5E.5 -S5.5 -5E.5
nterfering OVl elp gensity (dEBWHZ) -15.9 -15.8 -15.8
i1 AS1 uplink (85) 406 468 40.6
il AS] downlink (d3) 10.4 10.4 10.4
Tofal C/N
CfM avallable per carrier (dE] 5.5 5.5 4.2
Margin for other lossas (dE) 1.1 11 1.
(oM total (ciear-siy. 05) 4.4 44 31
PS50 (BTG, dEWIHZ) -58.0 -E1.E -5E.0
ES0D at b2am peak ([dBWHEZ) -18.5 -18.8 -1B.5
# of carmiers 1 1 1

Notes:

1) Carrier modulation is QPSK

2) Theorbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Kaand incorporating 0.05 degrees of stationkeeping accuracy as well as
0.05 degrees of receive antenna mispointing towards one of the adjacent satellites (and 0.05 degree of mispointing away
from the other adjacent satellite).



EXHIBIT 12: GALAXY KA LINK BUDGETS (continued)

Saftelllts Information Clear Sky Lip Fade on Fade
Satelitz Longiude (degress) =31 -E9.1 -32.1
&IT (ECC, dB) 25 25 25
Atenuation setling (dE) 15.0 150 180
SFD {S0C, dBW'm2) -ra.2 -To.2 -7o.2
Doeniink EIRP (Beam Peak, dBW) E1.2 512 61.2
Carrler Information

Emiszlon Designation 108ZETW TaM2GETW 10M3GTW
SisrZymbol 2 2 2
nfo Rake = Owarnead (MBbit's) E.24 5.24 6.2
Codec: (B 0.50 0.50
RE: oaz nez 0.ez
HNolkse Bandwidth (MHZ) 67T 6771 ETT
S reguired (dB] 3.5 3.E
Tranamit Earth Station

Antenna Diameter (my) 5.0 6.0 &.0
Rain Rate (mmhry 41.2 419 41.9
Peak Antenna Gain (JE1) E3.6 536 63.6
ST Relatlse Ealn from Peak towards EFS (dS) =£.0 -4.0 -4.0
Recelve Earth Statlon

Antenna Diameter (mj) o2 ez 0.ez
Rain Rate (mmhry 41.2 419 41.9
Peak Anlenna Gain (dET) 40.4 A04 404
OWLamda 41.2 412 41.2
SIC Relathe 3aln from Peak towards E°5 (d3) -0 -4.0 -4.0
SyEtem (LMA_SKy) Molse Temp 150.0 150.0 150.0
Temperature dus ta rain f30s and gasss 0.7 207 151.6
ST o ES [dBE&) 1541 1E.1 1£.6
i Uplink Par Carrler

Uplnk EIRF per camier (EOC, G5V E9.4 756 634
Pamioss at uplink freguency (48] 2124 2134 213.4
Upink gazeous atienuation (di) 0.3 0.3 0.3
Uplnik raln attenuation (35) 0.0 6.3 0.
Upink contrzl comection (dB) 0.0 6.2 o.o
Saln of 1 mZ anterna (dB) 509 S0.9 50.%
=er camier Input back-off (d5) -13.9 -13.8 -12.9
(S upding, thermal [E0C, dB) 15.4 1E4 18.4
i Downlink Per Carrler

Transponder B2 saturation EIRP (g5} E1.2 512 61.2
Per camier output baci-off (M5} 8.8 -8 -84
Per camier EIRP [ECC, dBW) 434 LE4 434
Polnting Ernar (dB) 0.5 -05 -0.5
Pathioss at downling Treguency (dE) 210.0 210.0 210.0
Townlink gazeous atenuatian (dB) 0.3 0.3 0.3
Doeniink raln atzeruation (dB) 0.0 0.a 2.0
ES GIT [dB'K) 131 1E.1 15.6
M dosaniink, thermal (ECC, dB) 15.0 16.0 10.6
il Other links (re-uss, I 16.0 16.0 1.0
INTERFERING SATELLITE &1

Cirbltal Separation (Segress) 175 175 175
& [AP-T) (D30} T4 T4 74
nterfering Uplink power density [dBWHz) 565 -SE.S -56.5
nkarfering OVL elrp density (dBWHZ) -15.9 -15.8 -15.9
il AS| upink (E5) 251 a4z 3 6.1
S AS] downlink (dS) 2.0 3.0 2.0
INTERFERING SATELLITE &2

(Orblial Separation (gegreas) 1.86 1.66 1.85
G [AP-T) (QS0) Z5.7 287 287
ntarering Uplink power density [dBW/HEZ) 56.5 -56.5 -5E.5
nizrering VL 2inp gensity (dBWHZ) -18.9 -15.8 -18.9
Tl AS| uplink (05) 25.1 423 6.
S AS] downlink (dS) 10.7 10.7 10.7
Tofal G/

=M avallanie per camisr (48] 5.6 56 ar
Margin far cther lossas (dE) 1.1 11 1.1
(S total [Clear-say, 05) 4.5 4.5 3.6
P30 (ECC, dBWIHz) 525 -56.3 525
ES0 at beam peak ([dBEWHz) -18.9 -15.8 -18.9
& of carriers 7 7 7

Notes:

1) Carrier modulation is QPSK

2) Theorbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Kaand incorporating 0.05 degrees of stationkeeping accuracy as well as
0.05 degrees of receive antenna mispointing towards one of the adjacent satellites (and 0.05 degree of mispointing away
from the other adjacent satellite).



EXHIBIT 12: GALAXY KA LINK BUDGETS (continued)

Safellite Information Clear Sky Up Fade °n Fade
Satalit= Longhude [degress) 591 -E9.1 -35.1
GIT (ECC, dB#) 2.5 25 2.5
Attenuation setling (dE} 15.0 150 15.0
SFD [E0C, dBW!m2) -ra.2 -1z -7o.2
Coanlink EIR® (Beam Peak, dBW) E1.2 612 61.2
Carrer Information

Emisslon Deslgnatian 100=ETW 100KSETW 100KGTW
SHe/Zymbol 2 2 2
nfa Rate = Cwarhead (Moib's) oaT 0.o7 0.0
Codec: 050 0.50 0.50
RE: =} 0.e3 0.83
Molks2 Bandwidlh [(MHZ) 075 0.075 0uO7Ts
SN required (dE} 3.0 ] 2.E
Tranamit Earth Station

Antenna Diameter {mij) 6.0 6.0 6.0
Raln Rate (mmnr) 419 419 41.9
Peak Antenna Gan (dEl) E3.6 636 626
SIC Relative Galn fom Peak towards E75 (05) -0 =40 -4.0
Riecelve Earth Statflon

Artenna Clameter (mi) DuED 0.60 0.0
Rain Rate (mmdnr) 41.2 418 41.9
Peak Antenna Galn (dEd) 40.1 201 401
OvLamda A9 359 39.9
SiC Relathe Galn from Peak towards E7S (d5) 2.0 -4.0 -4.0
System (LMA_Say) Moise Temp 150.0 150.0 150.0
Temperature dus to raln fads and gasas m7 207 151.6
&I of ES (dB&) 7.8 17.8 183
N Uplink Par Carrler

Uplink EIRF per camer (EOC, 05\ 498 S56.0 438
Pamioss at uplink freguency (18] 213.4 2134 2134
Jpink gazeous attteruation (dE) 0.3 0.3 0.3
Jpink raln attsruation (@3 o.o 6.3 0.0
Uplnk contral comection (dB) o.c 6.2 o.o
&aln of 1 mz antenna (48] 0.9 50.9 0.5
=er camier Input back-off (35) -33.5 =335 -33.5
M upding, thermal (E0C, dB) 15.4 1E.3 18.4
CVN Downlink Par Carrler

Transponder B2 saturation EIRP {5 E1.2 612 1.2
Per camier oulput back-of (05) 284 284 -2E4
Per camier EIR® (EOC, dBW) - R 2E.8 28.8
Pointing Error {dB) 4.5 -0.E 1.5
Patnicss at downlink freguency (dB) 210.0 210.0 2100
Downink gazeous anenuation (d8) 0.3 0.3 0.3
Cownliink raln ateruation (da) oo 0.0 25
ES ET [dBK) 7.8 17.8 2.3
CiN downilink, thermal (ECC, dB) 15.6 156 10.3
il Other links [re-use, M) 15.0 1E.0 16.0
INTERFERING SATELLITE &1

Orbital Separation (Segreas) 1.74 174
G (AP-T} (H51) 3.1 281
ntaering Uplnk power densisy (dBYWHZ) 56.5 -56.5
ntarzring DVL 2ip gensity (dBWHZ) 159 153
il AS] uplink (d5) 351 36.1
Cil A downlink (d3) T.E 7.8
INTERFERING SATELLITE &2

Oroltal Separation (Segrees) s 1.885 185
G (AP-T) (5] 6.5 26.5 6.5
nt2rzring Uplink power density [dEVWHZ) 565 -EEE -SES
nterering VL elrp gensity (dEWHZ) -12.9 -15.8 -15.8
Cil AS| upiink (ES) 35.1 423 38.1
il AZ] downlink (d3) 8.5 3.5 2.5
Tofal C/N

CiM avallable per camier (dB) 47 47 3.8
Margin far otner Iossas (18] 1.7 1.1 1.1
CM fotal (clear-say, 05) 36 3.5 2.8
23D (ECC, dBEWHZ) 525 -56.2 -62.5
£330 at beam peak ([dEWHEZ) -18.0 -16.0 -16.0
# of cariers 635 653 639

Notes:

1) Carrier modulation is QPSK

2) Theorbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Kaand incorporating 0.05 degrees of stationkeeping accuracy aswell as
0.05 degrees of receive antenna mispointing towards one of the adjacent satellites (and 0.05 degree of mispointing away
from the other adjacent satellite).



EXHIBIT 12: GALAXY KA LINK BUDGETS (continued)

Safelllis Information Clear Sky Up Fade on Fads
Sakelite Longhude (degreses) -53.1 -Ea.1 -38.1
SIT (ECC, dB¥) 2.5 2.5 2.5
Atbenuation setling (dE) 15.0 15.0 150
SFD (E0C, dBWm2) -2 -79.2 -7o2
Cownlink EIRP (Beam Feak, dBWW) E1.2 §1.2 61.2
Carrier Information
Emiszlon Designation TMEEETW TIMASGTW TRESETW
SHESymbol 1 1 1
nfio Rate = Cwarnead (Molt's) OLE1 0.61 O.e1
Codes: 050 0.50 0.50
RS 1.00 1.00 1.00
Molze Bandwidih (MHZ) 1.229 1.228 1229
SN reguired (dE} 3.4 2.7 2.7
Tranemit Earth Station
Antanna Dlameter (mj} 6.0 6.0 &.0
Rain Rate (mmr) 41.9 413 4192
Peak Antenna Gain (BT} E3G 636 63.6
ST Relathws Ealn fom Peak bowards B (05) 2.0 -4.0 -4.0
Recslve Earth Statlon
Antenna Diameter (mj) 0BG 0.E6
Raln Rate (mmry 419
Peak Antenna Gain (dBil) 40.9
D¥iLamda 43.9
ST Relathes Galn from Peak towards E5S (05) 2.0
Sysbemn (LMA_Sky) Moise Temp 150.0
Temperature dus to raln *ade and gases b g
&IT of ES (dB&) 15.6 181
TN Uplink Far Carrlar
Uplnk EIRF per camier (EOC, G5\ a5 657 S58.5
Pathlocss at uplink freguency (dB) 2134 2134 2134
Uplnk gazeous att=nuation (di) ] 0.3 0.3
Upink raln attenuation (o5) 0.0 683 oo
Upink control comection (dB) 0.0 6.2 a.c
Ealn of 1 m2 antenna (d8) S0.9 s09 s0.9
Per camier Input bac-off (05) -23.8 -23.B -23.8
SN Uping, thermal (E0C, dB) 15.9 159 13.9
CiN Downlink Par Carrier
Transponder B2 saturation EIRP (35W) BE1.2 612 61.2
Ser camier output BEcE-0°T (85) -18.7 -18.7 -1E.7
Per camier EIRP (ECC, dBW) 335 3ES 8.5
2pinting Error (dB) 0.3 -0.3 -0.5
Pathloss at downlink freguency (dE) 210.0 210.0 210.0
Doaniink gazecus atenuation (dB) 0.3 .3 0.3
Downlink raln atzenuation (dB) 0.0 0.0 2.0
ES GIT [(dBK) 13.6 1E.E 181
CiM downlink, thermal (ECC, dB) 14.0 14.0 3.7
Cil Other links [re-use, I} 16.0 1E.0 16.0
INTERFERING SATELLITE &1
‘Croital Separation (Degress) 137 137
S (AP-T) (051) 5.9 25.9
ntarering Uphnk power densisy (ABMWIHZ) -56.5 565
ntartzring VL 2irp sensity (dBWHZ) -15.9 -15.3
O/ AS| upiink (a5) 236 326
A AS| downlink (dS) 5.E 3.6
INTERFERING SATELLITE &2
\Oroltal Separation (degress) 1.86 1.68 1.88
S (AP-T} (030} 3.9 223 3.9
nterfzring Uplink power densisy [dBWHZ) -56.5 565 -5E.5
nterfering CVL einp gensity (dBWHZ) -15.9 -15.5 -15.9
CAAS] uplink (05) 23.6 308 336
il AS| downlink (dS) 10.5 10.5 10.5
Tofal C/H
(SN avaliable per camier (dE) 4.0 49 3B
Mangin for other lossas (dE) 1.1 1.1 1.1
(Ci™ total (clear-say, a5) 3.E 3.8 2.7
PED (ECC, aBWHEZ) -65.0 -58.B -55.0
E30 al beam peak (dBWHzZ) -18.4 -15.4 -16.4
= of carmiers 74 T4 74

Notes:

1) Carrier modulation is BPSK

2) Theorbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Kaand incorporating 0.05 degrees of stationkeeping accuracy as well as
0.05 degrees of receive antenna mispointing towards one of the adjacent satellites (and 0.05 degree of mispointing away
from the other adjacent satellite).



Notes:

EXHIBIT 12: GALAXY KA LINK BUDGETS (continued)

Satellite Information Clear Sky Up Fade Cn Fade
Satellite Longitude (degrees) -89.1 -89.1 -831
GIT {(EOC, dBfK) 25 25 2.5
Aftenuation setting (dB) 15.0 15.0 150
SFD (EOC, dBW/m2) -79.2 -79.2 -79.2
Downlink EIRP {(Beam Peak, dBW) 61.2 61.2 612
Carrier Information

Emission Designation A00KGTW AD0KGTW A00KGTW
Bits/Symbaol 1 1 1
Info Rate + Overhead (Mbit/'s) .15 0.15 0.15
Codec: 0.50 0.50 0.50
RS: 1.00 1.00 1.00
Moise Bandwidth (MHz) 0.307 0.307 0.307
C/N required (dB) 3.4 2.7 2.7
Transmit Earth Station

Antenna Diameter (m) 0.7 0.7 0.7
Rain Rate (mrmvhr) 41.9 41.9 41.9
Peak Antenna Gain (dBi) 44 .4 44 .4 44 .4
S/C Relative Gain from Peak towards E/S (dB) 4.0 -4.0 -4.0
Receive Earth Station

Antenna Diameter (m) §.00 .00 5.00
Rain Rate (mmihr) 41.9 41.9 419
Peak Antenna Gain (dBi) 60.1 60.1 60.1
D¥lLamda 399.0 329.0 399.0
S/C Relative Gain from Peak towards E/S (dB) 4.0 -4.0 -4.0
System (LMA_Sky) Noise Temp 150.0 150.0 150.0
Temperature due to rain fade and gases 20.7 20.7 151.6
GIT of ES (dB/K) 3r.e ETR:] 353
C/N Uplink Per Carrier

Uplink EIRP per carmier (EQC, dBW) 42 6 490 426
Pathloss at uplink frequency (dB} 2134 2134 2134
Uplink gazeous atttenuation (dB) 0.3 0.3 0.3
Uplink rain attenuation (dB) 0.0 6.3 0.0
Uplink control correction (dB) 0.0 6.2 0.0
Gain of 1 m2 antenna (dB) 50.9 50.9 509
Per cammier input back-off (dB) -40.5 -40.6 -40.8
C4/N uplink. thermal (ECC, dB} 52 5.1 5.2
C/N Downlink Per Carrier

Transponder BF saturation EIRP (dBWY) 51.2 61.2 61.2
Per cammier output back-off (dB) -355 -35 5 -355
FPer cammier EIRP (EQC, dBW) 21.7 217 21.7
Pointing Error (dB} 0.5 -0.5 -0.5
Fathloss at downlink frequency (dB) 210.0 210.0 210.0
Downlink gazeous attenuation (dB) 0.3 0.3 0.3
Downlink rain attenuation (dB) 0.0 0.0 249
ES GIT (dB/K) ar.a re 3532
C/N downlink, thermal (EOC, dB) 225 225 171
C/1 Other links (re-use, IM) 18.0 16.0 16.0
INTERFERING SATELLITE #1

Qrbital Separation (degrees) 2.05 2.05 2.05
G (AP-T) (dBi) 21.2 2.2 21.2
Interfering Uplink power density (dBW/Hz) -56.5 -56.5 -66.5
Interfering DVL eirp density (dBW/Hz) -15.9 -15.9 -15.9
CJ1 ASI uplink (dB) 229 291 229
CAASI downlink (dB) 21.7 1.7 21.7
INTERFERING SATELLITE #2

Qrbital Separation (degrees) 216 216 2.16
G (AP-T) (dBi} 20.6 206 206
Interfering Uplink power density (dBW/Hz) -56.5 -56.5 -66.5
Interfering DVL eirp density (dBW/Hz) -15.9 -154 -159
/1 ASI uplink {(dB) 229 201 229
C/l ASI downlink (dB) 22.3 223 223
Total C/N

C/N available per carrier (dB) 4.5 4.5 4.3
Margin for other losses (dB) 1.1 1.1 1.1
C/M total (clear-sky, dB) 34 34 32
FPSD (EOC, dBWIHZ) -56.7 -50.3 -56.7
ESD at beam peak (dBW/HZ) -29.1 -20.1 -29.1
# of carriers 275 275 275

1) Carrier modulation is BPSK

2) Theorbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Kaand incorporating 0.05 degrees of stationkeeping accuracy aswell as
0.05 degrees of receive antenna mispointing towards one of the adjacent satellites (and 0.05 degree of mispointing away
from the other adjacent satellite).



