EXHIBIT 12: GALAXY KA LINK BUDGETS

Safellits Information Clear Sky Up Fade On Fade
Satelitz Longiude (degress) 531 -E9.1 -532.1
&IT (EOC, dB) 2.5 25 25
Attenuation setling (dE) i7.0 170 17.0
SFD (SOC, dEWm2) -Tr.2 -T7.2 -T2
Doenlink EIRP (Beam Feak, dBW) E1.2 612 61.2
Carrler Information

Emiszlon Designation 110MGETW T1DMGTW T10METW
SHerSymbal 2 2 2
nio Rake + Owermnead (Molb's] 86.27 BE.2T ES.27
Codec: 0S50 0.50 0.50
RS oaz 0.92 o.ez2
Moks Eandwidih [MHZ) 92616 B3.616 33618
(S reguired (dB} 3.1 3.1 3.1
Tranamit Earth Station

Artzanna Clameter (my) 6.0 6.0 a.0
Raln Rate {mmnry &5.0 =12 at.o
Peak Anlenna Gain (1} E3.6 62,6 (8]
ST Relative Gain from Peak towards EXS (05 -£.0 =40 -4.0
Recelve Earth Statlon

Antenna Diameter (m) 073 0.72 073
Raln Rate (mminry &5.0 95.0 =]
Peak Antenna Gain (dBi) 41.8 418 418
OvLamda 43.6 4E6 436
ST Relative Gain rom Peak towards E°5 (05) 4.0 4.0 -4.0
Sysbem (LM&_Suy) Molse Temp 150.0 150.0 150.0
Temperature dus to raln fade and gases k| 3T4 236
ST o ES (dB&) 19.1 15.1 161
CiH Uplink Par Carrler

Uplink EIRP per camier (EOC, d5W) E5.A1 95.1 &51
Patnloss at uplink freguency (dB) 213.2 2132 213.2
Uplnk gazeous attznuation (dB) 0s 0.5 as
Upink raln attenuation (os) 0.0 128 o.o
Uplnk control comecion (dB) 0.0 1000 0.
Saln of 1 mZ antenna (dB) 0.9 =0e 50.5
Per camier Input bacs-of (OS] 0.0 0.0 o.o
SN uplink, tharmal (E0C, dB) 2.7 20u0 227
CiH Downlink Par Carrler

Transpander E2 saturation EIRP (a5 E1.2 612 61.2
Per camler oulput bacs-oT (G5 0.0 0.0 oo
=er camler EIRS (ECC, dBW) 57.2 572 S7.2
Polrting Ernor (dB) 0.5 -0E 0.5
Paioss at downiing freguency (dE) 2037 209.7 209.7
Downlink gazeous atenuation (dB) 0.6 0.6 0.E
Downlink raln atteruation (dE) 0.0 0.0 5E
ES &IT [dBEK) 191 1201 181
O doaniink, hermal (ECC, dB) 14.4 14.4 5.6
Cil Ofher links (re-uzs, IN) 20.0 30.0 0.0
INTERFERING SATELLITE &1

\Crblal Separation (degrees) 1.80 1.60 1.80
& [AP-T} (031} 2.7 227 227
ntarfering Liplink power dersily [dBMW/HE) ] -EES 565
ntarfering OVl elnp Sensity (dBWHZ) -15.9 -15.8 -15.9
il AS| upink (mS) 40.4 50.4 0.4
(il A downlink (dS) 12.5 125 12.5
INTERFERING SATELLITE &2

rbital Separation (degress) 191 1.91 131
& [AP-T} {031} 21.2 212 21.2
ntarzring Uplink power dersliy [dBW/Hz) S6.5 -56.5 -5E.5
nterfering CVL elrp density (dBWTHT) -15.9 -15.8 159
il AS1 uplink (E5) 40.4 50.4 40.4
il AS| downlink (dS) 14.0 14.0 14.0
Tofal C/N

i avallable per carmier (dE) BE 5.4 a3
Mangin far otner lossss (08) 1.1 1.1 1.1
(S total (Clear-siy, O5) 7.5 7.3 3.1
22D (ECT, dEMHZ) -58.2 =452 -56.2
E2D at baam peak (dBWHEZ) -18.5 -18.5 -16.5
# of CATiers 1 1 1

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Safelllts Information Clear Sky Up Fade °n Fade
Sakalitz Longhude (degress) -59.1 -69.1 =301
ST (ECC, dB) 2.5 2.5 2.5
Athenuation setling (dE} 15.0 160 15.0
SFD [E0C, dBWm2) -79.2 -1z -7o2
Coanlink EIRP (Beam FPeak, dBW) £1.2 G512 61.2
Carrler Information
Emisslon Designation 10842ETW 1OMGETW 10MEGETW
SHerSymbol 2 2 2
nfa Rate = Cwernead (Molb's) E24 6.24 6.24
Codec: ] 0.50 0.s0
RS 0az 0.e2 0.ez
Nolsa Eardwidih (MHZ) BTT 6771 ETT1
SN reguired (dE} 3.0 X 3.E
Tranemit Earth Station
Arntanna Clameter (m) 6.0 ] a.0
Rain Rate {mmhry &5.0 =1 atn
~eak Antenna Eain (dEd} E3.6 G636 63.6
ST Relaive Galn from Peak towards E55 (d5) ~2.0 -4 -4.0
Recelve Earth Statlon
Antapna Clameter (m) DE7 0.67 0.67
Raln Rate (mmhr) e5.0 a5 a0
Peak Antenna Gain (dET) 41.0 1.0 41.0
DWlamda 424 24.4 44.4
SIC Relative Galn from Peak towards E°5 (d5) -2.0 -4.10 -4.0
System (LMA_S3y) Moise Temp 1500 150.0 150.0
Temperature dus bo rain fa0e and gases 374 374 7236
ST of ES (dB&) 15.3 16.3 15.3
C/N Uplink Par Carrler
Upink EIRP per camer (EOC, 05W] 69.2 69.2
=atnhloss at uplink frequency [dB) 213.2 2132
Jpink gazeous attiaruation (dB) 0.s 0.s
Uplnk rain attanuation (g3} 0.0 12.8 0.0
Upink control comection (dB) 0.0 100L0 o.o
Saln of 1 m2 antenna (dB) S0 s0e 50.¢
2er camier Input back-ofT (05 ) -139 139 -13.9
SN upling, thermal (E0C, dB) 15.3 15.5 18.3
/M Downlink Par Carrler
Transponder BP saturation SIRP (0SW) E1.2 1.2 61.2
Per camier oulput bacE-ceT (85) 3.8 -8 -8.8
Per camier EIRP (ECC, dBW) 43.4 4E.4 454
=ointing Error {dB) 0.5 -0.5 -0.5
=ainloss al downlink Treguency (dE] 209.7 209.7 2097
Downlink gazeous atznuation (dB) 0.E 0.8 0.E
Cownilink rain anenuation (08) 0.0 o 5.6
E3 &T (dBK) 13.3 163 15.3
SN downilink, thermal (ECC, dB) 16.2 162 7.4
T Ofther links [re-ugs, I} 16.0 16.0 16.0
INTERFERING SATELLITE &1
\rioltal Separation (degrees) 1.77 1.77 137
& [AP-T] (051} 25.5 25.5 25.5
ntarering Uplink power density [dBWHZ) -5E.5 -56.5 -56.5
nterfering OVL eip censlty (dBEWHZ) -159 -15.5 -15.9
O AS| uplnk (63 350 250 350
il A oownlink {dS) 11.5 11.5 11.5
INTERFERING SATELLITE &2
Crbltal Separation {degress) 1.88 1.58 188
G (AP-T) (a5} 36 236 236
nterering Uplink power density (dBWHE) -55.5 -E5.5 -56.5
niarfering DVL eirp Sansity (dBW/HZ) -159 -15.5 -15.8
N ASI upink (oS) 5.9 459 359
S A downlink (dS) 13.5 13.5 12.5
Tofal N
CiM avallable per camier (dB] 74 71 47
Margin far other losses (dB) 1.1 1 1.1
S total (clear-sky, 05) 6.2 60 3.6
230 (BECC, dBWHZ) 627 =527 627
E30 at beam peak (dBYWHZ) -15.9 -15.8 -15.9
% of camiers 7 T 7

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satelllts Information Clear Sky Lip Fade on Fads
Salelitz Longhude (degress) -G8 -E9.1 -3201
ST (ECC, dBR) 2.5 2.5 2.5
Athenuation setting (dE} 15.0 15.0 15.0
SFD [E0C, dBWIm2) -F3.2 -7z -7o.2
Doeniink EIR2 (Beam Peak, dBW) E1.2 61.2 61.2
Carrer Information
Emisslon Designation 100 GTW 100KGETW 100KGTW
Shs/Swymbol 2 2 2
nfo Rabe + Owarnead (Mbib's) ooy 0.07 0.07
Codec: 0us0 0.50 0.50
RE: 0a3 0.53 0.53
Mokss Eandwidth [MHZ) 3.07s O.07E DuITs
SN reguired (dE) 3.0 2.3 2.E
Trangmit Earth Station
Antenng CHameter (m) &.0 6.0 &.0
Raln Rate {mmhr) B5.0 =1} ato
Peak Antenna Gain (dBd) E3.6 636 BB
SIC Relallsa Gain fom Peak lowards EXS (05) ~£.0 =40 -4.0
Recslve Earth Staflon
Antenna Diameter (m) DEd 0.564 064
Raln Rate (mmhr) 5.0 950 at.0
Peak Antenna Gain (dEl) 40.6 20UE 40.6
DWilamda 42.5 425 42.5
S/C Relatlve Galn from Peak towards E°5 (d5) .0 -4.0 -4.0
Sysbemn (LMA_Say) Molse Temp 150.0 150.0 150.0
Temperature dus to raln fads and gasss T4 374 3216
ST of ES (dB&) 17.9 17.8 14.9
W Uplink Par Carrler
Upink EIRP per camer (EOC, 05W) 49.6 S0UE 436
Patnloss at uplink frequency (dB) 213.2 2132 2132
Uplnk gazeous attenuation (dB) 0.5 0.5 0.5
Upink raln attenuation (@5 0.0 128 0.
Uplnk control comreciion (dB) o.c 100 a.c
Saln of 1 m2 antenna (dB) s0.9 509 50.2
Per camier Input back-off (a5) -33.4 -334 -33.4
SN upling, thermal [E0C, dB) 15.3 16.5 18.3
C/H Downlink Bar Carrler
Transponder BP saturation EIRP (QS5\W) E1.2 612 61.2
2er camier oulput back-ofT (05) -28.3 -38.3 -26.3
2er camier EIRP (ECC, dBW) r39 289 289
Polrting Ermar {dB) 4.5 -0.s -0.5
=athloss al dovenlink Treguency (4B 208.7 2097 037
Downlink gazesus atienuation (di) 0.E 0.5 0.6
Cownlink raln attenuation (dB) o.c 0.0 5.6
ES QT (dBEK) i7.9 178 149
TN downing, thermal (ECC, dB) 15.8 16.8 7.0
Cil Othar links (re-uses, IM) 15.0 16.0 16.0
INTERFERING SATELLITE &1
(Omital Separaton (egress) 1.76 1.76 176
& (AP-T} (aSI) ;.7 267 267
ntaering LpInk powes dersisy (dBYWHZ) 565 -SES -56.5
nterering VL elp density (dEWHZ) -12.9 -15.8 -15.9
Cil AS] uplink (O5) a9 453 359
Ci1AS] downlink (dS) 10.0 100 10.0
INTERFERING SATELLITE &2
Drlfal Separation (degrees) 1.87 1.67 187
S (AP-T} (03T} 29 249 24.9
ntzriering Uplink power dersity [dBWHz) EE55 SRS 5ES
ntarering VL 2ip oensity (dEVWHZ] -15.9 -15.9 -15.9
CiAS] upiink (o5) 359 453 359
C11 A downlink (dS) 1.8 1138 11.8
Todal CN
CiM avallable per camrier (dB) 6.3 6.1 30
Margin far other losses (B} 1.1 1.1 1.4
SN total (clear-sky, dS) 5.2 =0 2.6
230D (ECT, dBEWWHEZ) -52.7 -S2T -G2.7
Z3D at beam peak (dBWHEZ) -12.9 -15.8 -15.9
% of camiers &30 B&0 &0

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satellits Information Clear SKy Lip Fade on Fads
Satelitz Longiude (degress) -&3.1 -89.1 -532.1
ST (ECC, dB) 25 25 25
Attenuation setling (dB) 15.0 15.0 150
SFD [S0C, dEWIm2) -r9.2 -Te.Z -702
Doenlink EIRP (Beam Peak, dBW) El.2 612 61.2
Carrer Infermation

Emizzlon Deslgnation 1MESETW IMAEETW 1MASETW
SHe/Symbol 1 1 1
nfio Rate + Cwarnead (Molt's) DLE1 0.61 O.E1
Codec: L.E0 0.50 0.50
RE 1.00 1.00 1.00
Moks Bandwidih [MHZ) 1.229 1.228 1229
M required (dE) 3.4 27 27
Tranamit Earth Station

Artenna Clameter (mj) 6.0 6.0 6.0
Ran Rate (mmhr &5.0 as.0 as.0
Peak Antenna Gain (dET) E3G G326 636
ShC Relative Gain fom Peak towards E°5 (05) ~£.0 -4.0 -4.0
Recelve Earth Statlon

Artenna Clameter (mj) 030 0.60 O.E0
Rain Rate (mminr) &5.0 a95.0 Q5o
Peak Antenna Gain (dET) 426 426 426
O'Lamda 3.2 532 53.2
ST Relative Gain fom Peak towards E°5 (05) ~£.0 -40 -4.0
Sysbem (LMA_Sky) Molse Temp 150.0 150.0 1500
Temperature dus to raln fade and gases T4 3r4 235
&IT of ES [dE&) 19.9 159 1E.9
/N Uplink Par Carrler

Uplnk EIRF per camier (EQC, dSW) =55 GE.5 58.5
Pathliocss at uglink frequency [(dB) 213.2 213.2 2132
Jpink gazeous attsnuation (d8) 0.5 ] 0s
Jplnk raln att=nuation (d5) 0.0 128 0.0
Uplnk control comection (dB) 0.0 1000 0.0
&aln of 1 mZ antenna {dB} 509 S0.9 50.o
Per camier Input back-ofT (g5) -24.5 -24.5 -24.5
S upling, thermal (E0C, dB) 15.0 23 15.0
C/N Downiink Par Carrler

Transpander B2 saturation SIRP (d5W) BEi1.2 612 61.2
Per camier oulput back-of (85) -13.4 -84 -18.4
Per camier EIRP (EQC, dBW) 7.8 3Jra 378
2olnting Ermor {dB) 0.5 -0 -0.5
Pamioss at downiing freguency (48] 203.7 209.7 209.7
Downink 03ZeaUs ansnuatian (08) 0.E 0.6 0E
Doenink raln atenuation (dB) 0.0 0.a 5.E
ES G (dBEK) 19.9 129 18.9
S doanilink, thermal (ECC, dB) 14.5 14.5 57
Cil Other links [re-use, M) 15.0 160 1E.0
INTERFERING SATELLITE &1

\CrbitEl Separaton (osgreas) 1.82 1.62 1.82
G [AP-T} (051} 21 2.1 221
ntarfering Liplink power dersify (dBWHz) -55.5 -SEE 565
nterfsring CVL elrp dansity (dBWHZ) -15.9 -15.5 -15.9
Cil AS| uplink (G5) 327 477 327
CALAS] downlink (dS) 13.2 122 13.2
INTERFERING SATELLITE &2

‘Drltal Separation (Segress) 183 1.93 133
G (AP-T) (a5} bl - 218 21.8
ntarfering LUplink power dersizy (dBYWHEz) -56.5 -SE.S 565
nterfsring CVL elrp dansity (dBWHZ) -15.9 5.0 -15.9
Cil AS| uplink (G5) 327 477 327
Ci A downlink {dS) 13.5 1235 12.5
Tofal /N

CiM avallable per carmier (dE) T3 6.7 3.E
Margin for other losses (dB) 1.4 1.4 1.4
(M total (clear-siy, 95) 6.2 5.6 2.7
P30 (ECC, dEWHZ) -55.9 -55.0 -55.9
ES0 at b2am peak (dBWHEZ) -13.1 =] -12

& of Camiers 75 75 TE

Notes:

1) Carrier modulation is BPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satselllte Information Clear Sky Up Fade on Fade
Satelit Longhude {degress) €31 -E0.1 -581
&7 (ECC, dBi) 25 25 25
Atbenuation setling (dE) 5.0 15.0 1.0
SFD [SOC, dBWm2) -ra2 -7a.z 702
Coenlink EIR= (Beam Feak, dBW) E1.2 612 61.2
Carrler Information
Emisslon Designation 400G TR ADOKGETW 400KGETW
SHeEymbal 1 1 1
nfo Rabe =+ Cearnead (Moit's) 015 (AR = 0.15
Codec: L.s0 0.50 0.50
RE: 1.00 1.00 1.0O
Molks2 Bandwidih (MHZ) 0307 0.307 0307
TN reguired (dE]} 3.4 2.7 2.7
Tranemit Earth Station
Antenna Diameter {m) 0.E 0.3 0.E
Rain Rate (mmhr) &5.0 a5.0 Q5.0
Peak Antenna Gain (dEd) 451 4E.1 481
SiC Relative Galn fom Peak bowards E°5 (05) ~2.0 -4.1 -4
Recelve Earth Staflon
Arntenna Dlameter (m) EOO &.00 6.00
Raln Rate (mmihnr) E5.0 a5.0 Q5.0
Peak Antenna Gain (dEd)} ED S0t 601
Ovilamda 393.0 Fa9.0 2930
SIC Relatisa Galn fom Peak towards ES (5] ~£.0 =40 -40
Sysbemn (LNA_Sky) Molse Temp 150.0 150.0 150.0
Temperature dus ba raln fade and gasas ar4 374 236
ST of ES (dB&) T4 374 4.4
CiH Uplink Par Carrler
Upink EIRP per camer (EOC, 05 444 4.4 444
Patnloss at uplink frequency [(dB) 213.2 213.2 2132
Jpink gazeous atizenuation (dB) o5 0.5 s
Uplnk ralm att=nuation (dS) 0.0 128 .o
Upink control comeciion (dB) 0.0 1000 oo
Salnof 1 m2 antenna (dB) 509 s09 50.5
Per camler Input back-off (d5) -85 -36.6 -3E.E
M upling, thermal (E0C, dB) 7.0 4.2 7.0
CVH Downlink Par Carrler
Transponder B2 saturation EIRP (g5WW) E1.2 612 61.2
Per camier oulput Dack-ofT (05) 33.5 -33.5 -33.5
Per camler EIRP (ECC, dBW) 37 23T
Pointing Error (dB) 0.5 -0E -
~atnloss at downling freguency (dE) 208.7 209.7 2087
Cownlink gazecus abenuation (dE) 0.6 0.5 0.6
Coaniink raln ateruation (dB) 0.0 1.0 5.E
E3 GIT (dBK) 74 374 34.4
SiM downiink, thermal (ECC, dBj 22.0 24.0 1.2
Cil Othar links (re-use, I} 16.0 16.0 16.0
INTERFERING SATELLITE &1
\Oroltal Separation (degress) 205 2.05 205
G (AP-T) (a5} .2 212 21.2
ntarizring Uplink power dersisy [dBWHE) 565 EEE -5ES
nterfering C¥L elrp g=nsity (dBWHZ) 159 ER- 158
il AS| uplink (OS) 246 346 246
Sl A downlink {d3) 3.6 236 23.6
INTERFERING SATELLITE 82
\Oroltal Separation (degress) 216 216 216
G (AP-T) (a5} 0.6 2006 20.6
ntarizring Uplink power dersisy [dBWHE) 565 -EEE -5ES
nterfering C¥L elrp g=nsity (dBWHZ) -12.9 -15.8 -15.8
il AS| uplink (OS) 246 346 246
Cdl AZ] downlink (dS) 222 242 24.2
Tofal C/H
i avallable per camier (dE) 6.1 3.8 3.6
Margin far other lossas (dB) 1.1 1.1 1.1
SN total igear-say, 030 5.0 L5
230 (ECT, dBEWHE) -58.5 -56.5
EZ0 at baam peak ([dBWHEZ) 27.2 -Z7.2
% of camiers 275 275

Notes:

1) Carrier modulation is BPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satellits Information Clear Sky Up Fade on Fade
Satalite Longhude (degress) 591 -E9.1 -38.1
ST (ECC, dBR) 25 25
Attenuation setling (dE] 17.0 o 17.0
SFD [E0C, dBV'Mm2) 7.2 -Tr.2 -7r.2
Dowenlink EIR2 (Beam Feak, dBW) E1.2 612 61.2
Carrler Information
Emisslon Deslgnation 110METW 110MGTW T10MGETW
SHeSymbal 2 2 2
nro Rate + Owamead (Moit's) 86.27 SE.27 E5.27
Codec: 0.s0 0.50 0.50
RS: oaz 0.9z 0.5z
HMoke Eandwidih (MHZ) 92,616 B3.616 33616
S reguired (dE) 3.1 31 3.1
Trangmit Eartn Station
Antenna Diameter (m} &.0 6.0 6.0
Rain Rate (mmhnr) 41.9 41.9 41.9
Peak Antenna Gain (dEl) E3.6 636 636
ST Relathve Galn from Peak towards E55 (@3) ~2.0 4.0 -4
Recelve Earth Staflon
Antenna Diameter {m) LE6 0.68 0.E&
Rain Rate (mmmry 4189 419 419
Peak Antenna Galn (dBl) 40.9 409 40.9
OiLamda 43.9 429 439
ST Relathee Galn fom Peak towards 55 (05) ~£.0 -40 -4.0
System (LMA_S&y) Noise Temp 150.0 150.0 150.0
Temperature dus to raln fade and gases m7T 20,7 151.5
GIT of ES (dB&) 15.6 166 181
CIN Uplink Par Carrler
Uplnk EIRP per camler (EOC, a5W) ES.3 a91.5 BE.3
Patnloes at uplink freguency (dB) 2134 2134 2134
Uplink gazeous atiZenuation (dE) ] 0.3 0.2
Upink raln atbenuation (g5 0.0 6.3 a.0
Uplnk control comection (dB) 0.0 6.2 .o
&aln of 1 m2 anterna (dB) S0.9 509 50.5
Per camier Input back-off (05) 0.0 0.0 a.o
S uplink, thermal [E0C, dB) 2.9 229 22.9
CfH Downlink Par Carrler
Transpander B2 saturation SIRP (d5WW) E1.2 612 61.2
PEF CAmier oulput Dacs-ofT (5 0.0 0.0 0.0
Per camier EIRP (ECC, dBW) g7.2 §7.2 §7.2
Pointing Error [dB) 0.5 -0s -0.5
Patnloss at downlink Treguency (4B 2100 Z210.0 2100
Downlnk gazeous atienuatian (dB) 0.2 0.3 0.3
Coamiink raln attzruation (dB) 0.0 0.0 258
ES & (dEVK) 13.6 1E.6 181
CrM downink, thermal (ECC, dB) 13.9 12.9 8.5
T Other links (re-uss, IM) 0.0 30.0 30.0
INTERFERING SATELLITE &1
Droital Separation (degress) 177 1.77 177
G [AP-T} (OIST) 5.9 259 289
ntartering Upink power densisy (dBWHZ) 56.5 56.5 -56.5
nterfaring CVL elp gensity (dBWHZ) -159 -15.5 -15.9
O AS] uplink (85 406 468 405
AT dowenlink (dS) 6.5 8.5 3.5
INTERFERING SATELLITE &2
Orbial Separation (oagress) 1.86 1.68 1.88
G (AP-T) (05T} 39 239 2349
ntarfering Lplink power density [dBWHz) 565 SRS 565
nterfering CVL eip censity (dBWHZ) -1£49 -15.8 -89
Cfl AS] upink (Em5) 406 26.8 0.6
Sl AZ] downlink (dS) 10.4 104 10.4
Todal TN
TN avallable per cammier (dE) 5.5 5.5 432
Margin for other losses (dB) 1.1 11 1.4
SN tobal (clear-siw, d5) 4.4 4.4 3.1
P30 (ECC, dBYWHZ) -58.0 S1.E -5E.0
E30 at baam peak (dBWHZ) -18.5 -18.5 -1E.5
& of carmiers 1 1 1

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Saftelllis Information Clear Sky Up Fade °n Fads
Satelite LongHude (degress) -53.1 -B9.1 -821
GIT (EOC, dBMW) 2.5 2.5 2.5
Atbenuation setling (dE) 15.0 150 180
SFD (S0C, dBEW!mZ) -ra.2 -Ta.Z -78.2
Doeniink EIRP (Beam Feak, dBW) E1.2 612 61.2
Carrler Information
Emisslon Designation 1D843ETW 1I0MAGTW 10M3IGTW
SHerSymbsol 2 2 2
nfa Rate = Cwarnead (MBoikis) E 24 6.24 624
Codec: 0.s0 0.50 0.s0
RE Laz 0.ez o.e2
Nalse Bandwidih (MHZ) i | 6771 E7T1
(SN reguired (JE} 3.5 3.6 3.6
Tranemit Earth Station
Antenna Clameter (mj} 6.0 6.0 6.0
Rain Rate {mmdnry 41.9 4138 41.9
Peak Antenna Gain (dET} E3.6 636 836
ST Relathse Ealn fom Peak towards E55 (dS) ~2.0 =40 -4.0
Recslve Earth Statlon
Antanna Dlameter (m) DUEZ 0.62 0.62
Rain Rate (mmr) 41.9 418 41.9
Peak Anienna Gain (JBil) 40.4 404 4.4
Oviamda 41.2 412 41.2
Relatrve aln from Peak towards E75 (05) A0 -4.0 -40
Sysbem (LM&_Sky) Moise Temp 150.0 150.0 150.0
Temperature dus ta raln tade and gases .7 207 516
&IT of ES (dB&) 151 1E.1 15.6
CiN Uplink Par Carrler
Uplnk EIRF per camier (EOC, G5\ E9.4 TEE 63.4
Pathloes at uplink freguency (dB) 2134 2134 2134
Upink gazeous attsnuation (dE) 0.3 0.3 0.2
Upink ralm attenuation (05) 0.o B3 .o
Upinik contral comeciian (dB) 0.0 6.2 0.0
Galn of 1 m2Z antenna (48] S0.9 50.9 £0.5
=er camier Input back-off (d5) -139 -13.5 -13.9
(SN Upling, thermal [E0C, dB) 15.4 1E4 18.4
CiH Downlink Far Carrier
Transponder B saturation EIRP (@3] E1.2 612 61.2
Per camier autput DECK-OfT (S) 38 -8.8 -8.3
SPer camier EIRP (ECC, dBW) 454 4E4 434
Pointing Error [dB) 0.5 -0 -0.5
Pathloss at downilink Treguency (dE} 210.0 210.0 Z10.0
Doaniink gazeous atenuation (dB) 0.2 0.3
Doeniink raln atienuation (dB) 0.0 0.0 2E
ES ST (dEK) 131 1E.1 186
CfM downilink, thermal (ECC, dB) 15.0 1620 ]
Cil Othar links [re-use, I 16.0 160 18.0
INTERFERING SATELLITE &1
\Croltal Separation (o2gress) 175 1.75 175
G (AP-T] (051 74 274 74
ntErEring Uphnk power densisy [JBWHZ) 565 -SE.E -5E6.5
nterering OVL einp gensity (dBWHZ) -159 -15.8 159
Sl AS| uplink (G5) 351 423 36.1
S ASI downlink (dS) 9.0 2.0 2.0
INTERFERING SATELLITE &2
\rbltal Separation (degress) 1.86 1.86 186
& (AP-T} (030} 5.7 257 257
nterfering Uplink power density [dBWHz) 565 SRS -56.5
nberfering OVL elp gensity (dBWHZ) -152.9 -15.5 -15.9
T AS] upink (E5) 35.1 az3 36.1
S AS| downlink (dS) 10.7 107 10.7
Tofal C/H
CfM avallable per carrler (dE) S.E 5.6 47
Mangin far otner lossaE (15) 1.1 1.1 1.1
(O fotal (dear-siy, dS) 4.5 45 3.6
PE0 (ECC, aBWHEZ) -62.5 -86.2 -62.5
E3D at baam peak (dBWHEZ) -15.9 15.0 -15.9
# of carriers 7 7 T

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satellits Information Clear Sky Up Fade on Fade
Satzlitz Longhiude (degress) =31 -E9.1 -52.1
ST (ECQC, dB) 2.5 25 25
Atenuation setling (dE) 15.0 1E.0 18.0
SFD (E0C, dBW!m2) -79.2 -9z -Fo2
Doaniink EIR2 (Beam Peak, dBW) E1.2 61.2 61.2
Carrler Imformation

Emisslon Deslgnation 100=GTW 10KETW 1I0KGTW
SHe/Symbal 2 2 2
nfo Rake + Owernead (Moit's) ooy 0.07 0.ov
Codec: LLs0 0.53 0.50
RS 0a3 0.e3 [ER=E]
Malsa Eandwidih (MHZ) 3.07S 0.07E DLOTS
M reguired (dE) 3.0 2.3 2.E
Tranamit Earth Station

Arntenna Dlameter (m) 6.0 6.0 &.0
Raln Rate {mmhiry 41.9 473 41.9
Peak Antenna Gain (dEi} E3.6 636 63.6
SiC Relathve Zaln from Peak bowards EX5S (@S] -=.0 -4.0 -4.0
Recslve Earth Statlon

Antenna Diameter (my) CLED 0.60 O.ED
Raln Rate {mmhir) 41.8 213 41.9
Peak Antenna Gain (JE1} 401 401 401
OWlamda 9.9 309 2.9
SIC Relative Zaln from Peak lowards 55 (d3) 4.0 -4.10 -4.0
Syt (LNA_SEy) Molse Temp 150.0 150.0 50.0
Temperature dus ta raln fade and gases 0.7 207 1516
ST o ES idB&) 17.6 17.8 15.3
CIH Uplink Par Carrler

Uplnk EIRP per camer (EOC, 05W) 49.8 SE.0 43,8
=atnloss at uplink fraquency [dB) 2134 2134 2134
Jpink gazeous atteruation (d8) 0.3 0.3 0.3
Uplnk raln atteruation [d5) o.o 6.3 .o
Upink contrzl comection (dB) 0.0 6.2 o.o
Saln of 1 mZ anterna (dB) 509 S09 50.5
2er camier Input Dack-off (J5) -33.5 -33.5 -33.5
SN uplink, thermal (E0C, dB) 13.4 16.3 18.4
CiN Downlink Par Carrler

Transpander B2 saturation SIRP (d5W) E1.2 612 61.2
=er camier oulput back-ofT (J5) -z8. 4 =354 -26.4
Per camier EIRP (ECGC, dBW) 8.8 288 28.8
Polnting Ernar (dB) 0.5 -0.5 -0.5
Patioss at downling Treguency (dE) 210.0 2100 2100
Diownlink gazeows atenuation (di) 0.3 0.3 0.3
Dok raln atenuation (d8) 0.0 0.0 28
E2 T (dEK) 7.8 7.8 183
oM dosaniink, thermal (ECC, dBj 15.6 15.6 10.3
Cil Ofther links (ra-use, M) 16.0 16.0 16.0
INTERFERING SATELLITE &1

roltal Separation (Segress) 1.74 1.74 174
& (AP-T) (OS] 5 2B6.1 281
nterfering Uplink power density [dBWiHz) -56.5 -EE.S ZES
nterfering OVL elmp density (dBWHZ) -15.9 -15.5 -15.9
il AS| upink (OS) 25.1 423 6.1
il AS] downlink (dS) 7.8 79 7.9
INTERFERIMNG SATELLITE #2

Crbifal Separation (gegress) 1.85 1.85 185
& [AP-T} (oS0 5.5 26.5 26.5
nterfering Uplink power density [dBWHz) 565 -SES 565
nbarfering CvL elp densily (dBWHZ) -15.9 -15.8 -15.9
ol AS| uplink (dS) 5.1 423 36.1
Ci1AS] downling (d3) 9.5 3.5 9.5
Tofal C/H

M avallable per camier (dE) 4.7 47 3.L
Marngin far other losses (dB) 1.4 1.4 1.1
CiM total (clear-shy, d5) 3.6 3.6 2.6
PS0 (ECC, dEWHEZ) 625 -E6.32 -52.5
EZD at baam peak ([dBWHEZ) -16.0 -16.0 -16.0
& of Carmiers B30 E53 639

Notes:

1) Carrier modulation is QPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Safelllia Information Clear Sky Up Fade on Fads
Sakalite Longhude (degress) 3.1 -E9.1 -3e.1
SIT (ECC, dB¥) 2.5 2.5 2.5
Atbenuation setling (dE) 15.0 15.0 15.0
SFD [E0C, dBWm2) -re2 -79.2 -7o.2
Cownlink EIRP (Beam Feak, dBW) 1.2 612 51.2
Carrier Information
Emiszlon Designation TMESETW IMASETW 1MASGETW
SHESymbal 1 1 1
nfio Rate = Cwarnead (Moit's) 0uE1 a.51 O.E1
Coden: 050 .50 0.50
RS 1.00 1.00 1.00
Molze Bandwidih [MHZ) 1.229 1.225 1.229
SN reguired (dE} 34 2.7 2.7
Tranemit Earth Station
Antanna Dlameter (mj &.0 E.0 6.0
Rain Rate ({mmr) 419 415 419
Peak Antenna Gain (dET} E3.6 G636 536
ST Relatha Ealn from Peak towards B (o5) -0 -4.0
Recelve Earth Statlon
Antenna DHameter (m] OLEE .68 0.E&
Raln Rate (mmnr) 419 219 41.9
Peak Amenna Gain (dBl) 409 L0 409
D¥iLamda 43.9 £39 439
ST Relathve Galn from Peak towards EXS (05) 2.0 -4.0 -4.0
Systemn (LMA_Sky) Moise Temp 150.0 150.0 150.0
Temperature dus to ralm *ade and gasss my 207 151.6
&IT of ES (dB&) 15.6 1E.E 18.1
TN Uplink Far Carrlar
Uplnk EIRF per camier (EOC. G5\ a5 G657 585
Pathlces at uplink freguency (dB) 213.4 213. 2134
Uplnk gazeous attienuation (dd) 0.2 0.3 0.2
Upink ralm attenuation (05) o.o B3 o.o
Upink control comection (dB) 0.0 6.2 a.0
Zalm af 1 m2 antenna (d8) S0.9 S09 50.9
Per camier Input back-off (o5) -23.8 -23.B -23.8
SN uping, thermal (E0C, dB) 15.9 159 15.9
CiN Downlink Bar Carrier
Transponder B2 saturation EIRP {35W) E1.2 a1.2 51.2
Ser camier output BacE-o°T (85) -18.7 -15.7 -167
Per camler EIRP (ECC, dBW) 23.5 3E.E 385
2pinting Error (dB) 0.3 -0.5 -5
Pathloss at downlink freguency (dE] 210.0 210.0 210.0
Doaniink gazecus atenuaton (dB) 0.3 0.3 0.2
Doenlink raln atienuation (dB) 0.0 0 2E
ESGIT (dBK) 13.6 1E.E 181
M downlink, thermal (ECC, dB) 14.0 14.0 8.7
Cil Other link=s [re-uses, IM) i6.0 160 18.0
INTERFERING SATELLITE &1
\Orbital Separation (oagress) 177 1.77 177
S (AP-T) (050 25.9 255 259
ntartzring Uphnk power densisy [dBWHZ) 565 -E6.5 -56.5
nterering OVL elnp oensity (dBWHZ) -159 -15.8 -159
o/ AS] upiink (a5) 336 ELE] 326
A AZI downlink (dS) 5.6 8.5 3.6
INTERFERING SATELLITE &2
\Drbltal Separation (gagress) 1.86 1.68 1886
S (AP-T) (030} 3.8 2339 239
nterizring Uplink power densisy [dBWHZ) 565 -SELS -5E.5
nterfering CvL einp density (dBEWHZ) -15.9 -15.5 -15.9
M AZ1 uplink (G5) 336 308 336
il AZ] downlink (dS) 10.5 10.5 10.5
Tofal C/H
(CiN avallable per camier (dE) 4 49 3.E
Mangin for other lossas (dE) 1.1 1.1 1.1
(Ci™ total (clear-say, 5) 3.E 3.8 2.7
P20 {ECC, aBWHZ) -550 -58.B -65.0
ES0 al b2am peak ([dBWHzZ) -18.4 -15.4 -16.4
= of CaTIErs 74 T 74

Notes:

1) Carrier modulation is BPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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)

Satellite Information Clear Sky Up Fade on Fade
Sabtelitz Longiude (degress) 9.1 -E9.1 -881
ST (ECC, dB) 25 25 25
Atenuation setting (dE] 15.0 150 150
SFD [SOC, dEWIm2) -r9.2 -To.Z -7o.2
Cownlink EIRP (Beam Peak, dBW) 61.2 612 61.2
Carrler Information

Emisslon Designation 400FGETV ADOJKETW 400KETW
ShsrZymbal 1 1 1
nfio Rake + Cwernead (Moit's) L1S 0.1 0.1
Codec: 0.s0 0.50 0.50
RE 1.00 1.00 1.00
Moksa Eandwidth (MHZ) 0.307 0.207 0307
(S neguired (dE] 3.4 27 27
Tranemit Earth Station

Antenna Diameter {m) o7 07 a7
Rain Rate (mmmnr) 419 419 a1.9
Peak Antenna Gain (dEl) 444 4.4 444
ST Relative Galn from Peak towards E°5 {d5) ~£.0 -4 -4.0
Recshwe Earth Statlon

Antenna Diameter () E€.00 5.00 &6.00
Ran Rate (mmmnr) 419 419 a1.9
Peak Antenna Gain (dET) ED.A S0.1 601
OvLamda 323.0 339.0 2930
ST Relative Galn Tom Peak towards S (d3) -£.0 -4.0 -4
System (LMA_Sky) Molse Temp 150.0 150.0 150.0
Temperature dus to raln *ade and gasss my 207 151.8
ST of ES [dB& 7B 3ra 353
=iH Uplink Par Carrler

Upink EIRP per camer (E00, 05W) 428 4000 4328
Pathloss at uplink freguency [dB) 213.4 2134 2134
Upink gazeous attisnuation (08 0.3 ] 0.2
Upink raln attznuation (o5 0.0 6.3 0.
Jpink contnal comecion (di) o.o 6.2 .o
Saln of 1 mZ artenna [(dB) =ik S09 S0.5
2er camier Input back-off (a5) -40.5 =-40.6 -Z0UE
(&M upding, thermal (E0C, dB) 5.2 5.1 5.2
i Downlink Par Carrler

Transponder B2 saturation SIRP (@5 E1.2 612 &1
Per camisr output back-off (05) -35.5 -35.5 -35.5
er camier EIRP (ECQC, dBW) 1.7 21.7 21.7
Polnting Ernar (dB) R R=] -0.5 3.5
Pathloss at downlink freguency (JE] 210.0 210.0 2100
Cownlink gazeous atenuation (dB) 0.3 0.3 0.2
Coeniink raln atenuation (dB) O.r 0.0 2.5
ES &7 (dEK) 7.8 Ira 353
SN downiink, thermal (ECC, dB) 2.5 2.5 171
i Ofhar links [ra-use, I8 16.0 16.0 16.0
INTERFERING SATELLITE &1

oroltal Separation (oegress) = 2.05 205
S [(AP-T) (O350} .2 212 1.2
ntarisring Uplink power dersisy [dBWHE) 5E.5 -E6.5 -5E5
ntarfering CVL einp aensity (dBWHZ) -15.9 -15.2 -15.9
il AS| uplink (0S) 2o 201 229
i ASI downlink {dS) 1.7 21.7 21.7
INTERFERING SATELLITE #2

‘Orblial Separation (Segrees) 216 2.16 2.16
& [AP-T) (diSI) 0.6 20L6 20.6
nterzring Uplink power densisy [dBWHZ) 565 -EE.S -5E5
nterfering VL elrp gensity (dBWHEZ) 159 155 -15.3
il AS| upink (mS) 29 201 2249
i AS| downlink (dS) 22.3 2.3 22.3
Tofal TN

SN avallanle per camier (dBE) 4.5 4.5 4.3
Margin far cther losses (8] 1.1 1 1.1
(S total (clear-sky, dS5) 34 3.4 2
=30 (ECC, dBWHZ) -56.5 -50.3 -56.5
ESD at beam peak (dBWHZ) -28.1 =291 -20.1
= of camiers 7S aTs 273

Notes:

1) Carrier modulation is BPSK

2) Link calculations apply to all combinations of the Conus and South America uplink and downlink beams.

3) The orbital location listed for each adjacent satellite corresponds to the topocentric location corresponding to a 2 degree
geocentric separation with respect to Galaxy Ka and 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).



