EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS

UFLINK BEAM INFORMATION,

Upirk E23m Name
URIrk Fraguarcy (KHz)

UpInk E23m Polanization
Upink Relakve Cealour Lavel (48)
Upink Cordour GiT (dBe)

URINK SED (BN
b \wrahry
! INK SEAM IRFORMATION

DowTiink E23m Kamne
Soanlink Fraguancy (MHzh

Doaniink E23ny Patarzalion:
Soanink Rslaive Scnlaur Lavel {418)
Doaning Sormour EIRP JIEW)

Raln Axlz (mmbry

ADJACENT SATELLITE 1

Salelllis 1 Ombiisl Lozation

Upink Powar Density \oEAWHZ)
URink Folanizatfon Advaniags (48]
Donnink EIRP Denstty (G5WHE)

ADJACENT BATELLTTEZ

Saledliz 1 Qmbiiai Lozation

UpRileX Powar Densty (cBWHz)
LRIk Polanizaffon Advanlags (a5}
Doanlink EIRP Density (63WHz}

CARRIER INFORMATION

CaTeris

Emissan Dsignation

informializn Rais (Wps)

CaTiar Mcdatalion

Pzaxio Feak Bandwidin of EDS (MHz}
Codz Rab

Ooouplzd Sandvict [xHzy

Atosalzd B3ndaich (kHz)

|Minlmum QN, Clear Sky {d5)
Minlmumn G/N, Ratn jdB)

UPLINK EARTH STATION

=3rin S7alion Dizmater {meizrs)
Z3rin Sializn Galn (8l)
Zarin &3lizn Srvalion Ange

DONNEINK SARTH STATION

=3rin Siallon Dlzmzler (melsrs)
Z3rin Salizn G3ln (B

Z3rin Salizn G [d3AG)

Zarih Salisn Slevallen Ange

LINK FADE TYPE

UPLINK PERFORMANCE

UpIRk Earth Station EIRP {d3\)
Upiink Path Less, Clsr Sky [18)
Upiing Ralr Adteraiation 1d8)
Satelillz QT (CSK)

Salfzman Constant |gEWIK-Hz)
CaTier Nolse Sandaich {(d5-Hz)
UplIRk CiN {dB) -

DOANLINK PERFORMANCE

Dowriink EIRP per Camlzr {d5W)
Anlenna Peinting Eros (48)
Soarlink Paln Loss, Cear Sky (48)
Doanling R3in Attsrustion {dB)Y
Z3rin Slallzn &T {d54K)

Sallzman Canstanl (CB'ANK-Hz)
Camier Mclse Sandwlath {d8-Hz)
Doariing CIN {dBy

COMPOSITE LINK PERFORMANCE

Ci Uplink [dB)

CM Dzvaling {dB)

C¥ Other links {So-channst & [k

Cit Upiink &idjaczni Sabellte 1 (dB)
Cif Coarink Adjacznt Sabaliite 1 {uB)
C¥ Uplink Adiacens Sabetite 2 (18)
Cit DoaTiIng Adiacent Satalite 2 {dB)

CijhH{) Composiis (dB)
Rejulrad Syebem Margin 9By
Minlmumn Reguined G {8B)
=xo255 Link Margn (48}

M

C

Uik Powar Density (0BWIHZ)
Doariink EIRP Density at Eesm Peak

WEKH MEKH: WEXRH
14000-44250 1400012280 120C0-12253
Hartzonlsl Horzanlzt Hodzontal
.0 -3.0 -80
11 aeg - a.n
~73.9 TR0 -]
220 22.0 220
RUKY RUKY RUKY
12500-127E A2500-42780 12800-12730
Werlieal Verlical Werlcal
B -5.0 -£.0
45.0 4.0 Z5.0
22,4 22,0 220
E3.15° EIISE E3.35°E
-51.0 -50.0 R
1} il a3
=280 =264 <264
ET.1S°E E7.15°E §7.13°E
<50 =560 -EGa
a a3 1]
=250 <260 2£0
1 1 1
IEMOFSE FEMCFIF IEWIFSF
n'a n'a i
NIFM TER TWIEN
4.9 & EAs
na s s
26030 261Ca 3530d
26010 264C0 35800
g 10.Ca 10.Q
1CL30 10.CQ 10.69
1.5 5 £8
2.6 4.6 546
2.6 20.E 236
106 1.3€ 1.8
41.0 411 21,0
18.1 19.1 132
F.E #E 35
Clear Sig Ug Fada Doy Fade
TIL TE.L TED
072 7.2 7.2
1] 1.0 a.n
[ck:3 a.g a.k
5286 2236 2266
~BE.0 SE0 =zed
311 A1 3t
4.6 41,0 210
0.5 B2 -BS
205.2 2062 | 2062
0. a.b 0.6
191 19.1 132
223.6 223.6 2265
-5E.0 -S6.0 . -66.0
15.% 159 144
311 R 3t
158 15.8 144
220 BE 230
334 334 334
15.6 16,6 165
33.4 334, 334
13.€6 18.6 136
118 1y 111
13 1.1 1.1
0.6 0.0 120 |

o a.6 0.6

1 .1 . i
24,8 ~24.3 -343
~16.0 -124

MZHE
1230314352

Hodzania
-E0
2.0
793
225

RULW
1250312758

Wertfcal
-E0
2613
223

B1°E
-0
o
-25.0

3TASE
-£0:
&
-25.0

4
SEIGTN
27IE9.5
CPSK
na
3.5
3133
3503
3.35
3.33

45
- 345
228

107
£1.1
1e1
315

Clzar Sky

775
22
a0
o
2285
743
244

243
312
29
312
113

8

MZKH

14C00-14258

Horzenial
-39
i}
~72.8
221

RUKW

1280312752

werieal
-5
A4€0
224

33AEE
-5
o
-35.0

37T1EE
~E0 4k
0
-26.4
4
3EMIGTA
2TTLE
QPSK
ria
[=X5)
30133

.07
4141
124
M35

Up Fals

75
2672
#a
jxlx}
233E
743
2341

423
05
2052
L3
121
2238
“T4.3
240

e
20
240
4
a3
;4
1.9

&1
1.1
A&
jciey

MEKH
14000-14250

Horzontal
-3
[cls}
iRl
az2)n

RUKW
12300-13750

Vers
54
469
224

CERE-
SR
o
~28.0

ITAEE
SLE
o]
~25.k

4
JEMIGTWY
277536
QPRSI
'
i ]
30133
JE00D
336
A3E
4.5
23
Q8
1437
41.1
152

HE

Eoan Fade

ida}

25.0

~12.0
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EXHIBIT 12: HORIZONS 2 'Ku-BAND LINK BUDGETS (continued)

UFLINK BEAM INFORMATION
Upink E23m Name MEKH - - MEKH MEXH MZKH MEKH MEKH
Upink Fraguancy (WHz) 1400614250 44070-122E0 1200012250 12000-14250  14000-14250 14003-1425%
URInk E23m Poianzatisn Harzonltah Herzonlat Horlzortal Hotzanial Horlzenisl Horzealal
[UpInk Relative Confaur Level {1B) 3.0 3.0 &0 -6 - o-an -3
FURInK Ceriaur GIT (I8 .3 0.k 0.6 1] & [ex
URInk STO (dBVms) ~v2.9 TR Bk -19.9 ~7133 ~FaE
Ran Rz (mradhry 220 At 220 220 2z9 2208
SICNHEINK SEAM INFORMATION
TOAtink E23nt Nave RUKN RUKW RUKY RULS KUK RUKR
/

Doaniink Fraguancy (MHz} 12500-127E0 12500-12780 12EC0-12730 1250012750 12E00-12758 12500- 1275k
Doaniing Eaam Palarzstion variigal Verlical wedleal Wertieal varical Wercal
DoArling Rsiztve Conlour Lavel {dB) 5.0 ' -B.0 -8.0 -E.0 -6 S0
Doanlink Carfour EIRF (9BW) 45,0 2 e £30 2640 4610 4%
RN Bz (me'kr 2.0 2.5 220 2z0 320 2243
ADJACENT SATELLITEL
S3tellis 1 Omisl Losation CE3AEE E3ISE 3IATE SAISE 321EE
Upink Poser Densihy (GEWIHE) -S.0 -5 ~E0 -0 Rak
Upink Folaizston Advaniags (18] 5] ] o] 1] o
Doaniink EIRF Jenslty (@5WHE) -2E6.0 <260 -26.F Bt id ~2%.E
ADJACENT SATELLTTE 2 .
S3lellifz 1 Omial Losation. EFISE &5 FIASE 3TAEE STAEE
[URInk Poser Sensity [gEWHz) -300 -50a3 B ol S0 - -E08 -53.0
Upink Folarization Advantags jdgy . . b 1 @ ¢ o ]
Doaniink EIRP Density ¢d3wHz) -26.0 =263 =264 -268 -35.5% -26.6
CARRIER INFORMATION ’
[CETIr D 5 £ 5 & 6 5
Emission Dagignation ¢ oM 1SS 10K3GIW H0IKEWY 10IKGETW TIEKETW
Tnfomialion Rz (WEE) £240.0 €240 €24600 Th ThuE TO4.
CaTr Medalalizn QFESK QRS QPSS SPSK Q25K QPSIC
223K 10 Feak Bandusdin of EQS {AHz) na nfa 41 na ] na
Codz Rate Lo s 2.5 as LLE] B X1 k-
Osxupizd Sandaian (RHz) g -] 6771 7% s 75
Arocatzd Bardwied [iH2) 10330 03 10360 1L 163 0
Minlmum SN, Crear Sky {d5) _ 337 357 35T 2,59 2.7 fodvy-4
Mintmuen QN Fai (d8) 337 357 357 2,89 m )
UFLINK EARTE! STATION ) '
E3rin S:3len DIarazler [metsrs) 3.5 £5 ag 4.3 4.5 4.3
E3rth Sialien:S3ln (B 526 LA 346 4.8 S48 SE
Z3rih Sializn Skvalicn Ange 26 29.E 236 288 285 =R 3
DOWNLINK EARTH STATION
E3rin Sallan Dlarnsler {meisrs) 1= 140% 1.09 1.68 .05 108
Zarih SializnEaln (4Bl 41.3 413 &1.3 4.9 419 413
Z3rih SlalianGT S 193 13.3 134 1240 1240 153
Zarih S4atizn Sevslicn Ange 3.8 315 S 315 M35 HE
LINK FACE TYPE ear Sigy Up Faga Dawin Fadz Clzar Sky UpFadz Cosn Fade
UPLINK PERFORMANCE R
Uplink Earth Staton EIRP {050 711 711 714 518 E1a EIE-
‘Uping Path Loss, Claar Sky (dB) b 14 2072 2072 2072 2072 272
URink Raln Allersiaticn (dB) 0 1o jaRc] aa 143 . G
Saleliiz GfT {CEK) L] [xRe} 0. a0 £ k) ]
Saifaman Conetant [CEAVK-H2) 2286 223.6 22€.5 2285 2358 3336
CaTEr Noige Sardsich {dB-Hz) -53.3 SE3 <EE3 -4&8 -453 -43.6
URIRK CH (4B 241 234 241 24.1 221 241
DOANLINK PERFORMANCE
‘Dosniink EIRP psr Camisr {d5W) B3 3.3 3E3 1€.3 168 153
Anlenna Poinling Emor (4B} .5 -5 REE) LS -08 -8
Soaniing Pain Lass, Clear Sky (48) o05.2 2068.2 2E2 20€2 2062 2052
Doarling Rain Azrealion {dB) 0.3 0. 1.8 L0 et} g3
Zarin Slallsn & T {d3K) 13.3 13.3 134 1840 1232 5.1
Solizrean Congtant [SBAK-HZ) 3236 2236 2268 22645 288.& 2338
'SaTier dejse Sandwch [dB-Hz) -53.3 SE3 -B63 -486.3 . -85 -43.&
Doaniing CIN {dB) ot 2.1 TE 3.8 E3 3
COMPOSITELIWK PERFORMANCE |
M Uplink {dB) 249 23.1 241 24.1 234 2.3
SN Davnlink {dB) ai 2.1 TE 8.8 E3 3
C& Othes links [Co-channet & 1k) 16.1 15.6 160 16.0 1640 5.3
¥ Lpiink Adacsni Saheltie 1 {18) 31.4 314 3t 31 L 31.4
G Eoartink Adlasznt Satelite 1 (dB) ’ 0.7 107 187 93 - a3 83
T Upilnk Adiacsns Satelite 2 (d8) 314 314 314 314 s 3.4
i Boarink Adassnt Satellte 2 {4B) 128 12.8 128 143 113 a3
Ci{N+1) Compasi:s (dB) 54 5.4 &F 4.5 45 33
Requirad Syshem Margin (48} 1.1 11 1.1 1. 2.1 11
Minimum Reguied G (28] . 38 N 3.6 3.6 Ao &3 . 23
Zxp255 LInk Margi (J6) . 0.4 a7 o.n a4 og [

3 3 ) JEQ 260 23]
CARRIER DENSITY LEVELS
URInk Powar Denstty (cBWIHzZ) -31.8 513 B3 -51.3 -514 518
Doanink EIRP Bensity 3t Beam Pk ~26.0 260 =264 -25.5% -35)% -26.0
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAR INFORMATION.

UpInk B23m Kame
UpInk Fraguarcy (KHz)

URInk Basm Pelarzalion

URInk Relative Coalawr Laval (dB)
URInk Serfaur GIT (38R

Uplink SFD (@BYSm3) ’

DoARlink B2am Kame
DoAnling Fraguancy [MHz)
Doaniink E23m Ralarzaton

Downiing Ralative Condour Lavel (UB)
Zoaniink Carcour EIRF I8N

S3lelifz 1-Omiisl Lozailon

URing Posser Density (cBWOHZ)
UpIRk Polarization Advantags (08)
Doanling EIRF Dénsity (SSWHE)

ADJACENT SATELLITE 2

Saleitiz 103l Losation

UpInk Poasr Density [oBWHE}
URIRK Polanization Atvantags (45}
Soaniing EIRF Density jaSWHz)

SaThRriz
Emlssion Dzelgnatian.
infomation Rz (kbpe)
CaTir Medaiation

E 2 Feak Bandusdih of EDS jMHz)
cods Rate

Oosuplsd Sandaiata jxHz)

\Afosaizd Bardwich (kHz)

Minimun CIN, Clear Sky {dS)
Ainimum SN, Rai (dE)

UFLINK EARTH STATICH

Zarih Sation Dlarazles {meises)
Z3rih Sialfar G3in (D81
=3rih Satian Skevalicn Ange

BOANNUINK ZARTH STATION

Z3rin Satian Dlarnzler {meisrs)
Z3rih Sialicn G3ln (8l

Sarih Slallen ST {dSUK)

Zarin Sualizn Sealicn Ange

LINK FADZ TYPE

UpIRk Eanh Staton EIRF (d3
URInk Path Loss, Ciaar Sky (d8)
URIrK Raln Alermston {d5)
Salellis G eEK)

Solfzman Corstant (CEANK-Hz)
CaTer Moise Sandaloh (d8-Hz)
UpiIns Cik jd8}

DONNLINK PERFCRMANCE

Soarlink EIRF par Camlsr {d3v0
Anlean Peinting Eros (i)
iSosring Faih Lass, Cear Sky (0B}
Soanlink R3ln Aizraaticn {dB)
Zarih Sallon GT (A3

Salizman Constant ([CEAK-H2)
CaTiar Nelse Sandateth (dB-Hz)
Doariink C/N (dB}

SN Uplink {dB)

TN DIl {dB)

Ci-Olher Hinks (Co-chaanel 8. 114}

S Uplink sdiacsns Satelite 1 (dB)
G Cosnink Adacent Satellife 1 {d8)
Cit Uplink.Adiacsni Satedlie 2 (9B
Ci¥ Doariink Adiasent Satelille 2 fd8)

CiN+H | Compokis |38
Requirad Syshem Margin: (B}
Minimun Rsguved C/N (G}
=xooss Link Margh (d8)

'ENELS

UpInk Powar Density (GBWHz)
Doanink EiRP Density 3l EeamPsay

MEKH
1400014250

Harizonlal
~3.0
o8
-73.9
2.6

RUIKCY
1230012750

erinal
S0
d435.0
2.0

EZIEE
Rl

2]
-28.0

ETIRE
-58.0
D
-25.0
7
WAEECTW
E1LE
EPSK
n3
s
123
WI0
30
340

4.5
SLE
226

148
41.E
19.6
©3E

Clear Sky

837
Tz
og

21

16.5
31.4

314
1.2

4.5
13
34
g
24

-31.8
-26.0

MEKH WEXH
1403014280 12000-12250
Hoertzonis Hoslzontal
3.0 -&0
0. 0.k
~Fea 789
2.0 220
BUKY RUKY

1250012750 12E00-1273)

Werlipal
-5.0
5.0
2.0

E3ISE
=504
1)
~264]

ET.IE
5B
13
260

T

1MASETIS

5145

528K
'
nE
1208
1250
235

278

&5
SLE
20,6

148
1.0
19.0
3.5

1ip Faga

53T
212
1.k
.G
223.5
509
23.1

23,8
LS
2052

513
250

Werdieal
-€.0
ZED
230

83.45°%
-5E0
2
260

&rAE

-SCd

i3
=264

T

1HISETIN
514.5
BPSK
nfa

Down.Faga

G537

272
0.0
1.

, REG
-EB3
244

230
-0S
-2)62
0.6
134
2686
-E0Q
)

244
T2
15.0
3t
2.3
314
11.2

=260

MELHE
12700-14250
Hordzanial
-&0
.0
B3]
220

RUKV
12803-12750

Wertes!
-89
264
220

331FE
-E0.8
=}
-2648

3T15°E
-E00
5
-3640

13
40CETY |

15835
BRSK

wa

a5

AT -
4L0

340

340

.a
L

285

£
535
315
315

Clzar Sky

ZED
2072
piag
&0
2365
-S43
&4

2W!2
Bt
2062

3.0
318
2385
<543
207

&d
207
1690
135
2835
125
26.1

-56.8
=367

MZKH
1400014250

Forzerdal
&
oo
-ER.g

20
TS
12€00-12750

\arica
-0
460
220 N

F3AFE
-E08
a
-5

ATASE
-80.0
a
-230

&
40IKETW
1685
BRSY
na
KB
Kl
4Cd
70,
270

140
4243
285

4.5

E3A

MAE
MaE

UpFalz

464
2672
0
el
2558
-S43
€4
3z2
OS5
2062

©a

-§5.3.
=367

MEKH
14000-14250

Hofzeatal
~39
i ]
-65.8
24

RUKV
12303-12750

WERKH
-5.0
464t
28

J345E
-S0.k
a
-2,

STASE
~S0.B
oa
-25.E
&
AALKGET
1835
BFS®
na
G5
o
403
273
bl ]

1
428
05
458
535
07
35

Coan Fade

402
BT
£a
juln]
236
SR

-35E
257
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

URLINK BEAM INFORMATION. : i
UpInk E23m Kame MEKH MEKH MEXH MEKE MEKH MEKH
URInk Fraguancy |#HZ} \ 13TE0-14500 13FE0-14E00 13750-1250d 130§3-14508 137014300 13758-14300
UpInk E23m Polzrizatlon Harizontzd Hortzonlas Hodzontal Forlzanial Honzordal Hotizoadal
Upink Relative Sondour Lavel (A8} [k 5.0 -£.0 ~80 ~&0 S8
URInk Ceriaur GIT (9BIK) [eE] [a5¢] .G 3.0 ©a o
Uplnk SFO (dBionsy ~73.9 729 <129 ~79.3 ~7a.8 ~TeE
Ran Ra'z (mmthry 22.1 X 22.0 220 220 pac:l
BOMNLINK SEAN INFORMATION. ‘
Doanlink Ea3ny Kame MEKY T KERY MEKS BIZKN REKK MERY

10ASE-11200,  TO9SC~112E0,  1095Q-11200, | 10383-11200,  10833-1130D, 10&50-11201,
DoAntink Fraguency [MHz) | PMSC-TFAn, PILEE1IFEQ,  11SEC-11TE, | 11480-11700, 1145014700, 114350-1 9700,

12530127 €0 125C0A2750 1280012730 12803-12750 1250015750 12308- 13750
DoAnink E23m Palarzalion werlisa Yerligal Wedical Weniest ‘varic Wi
Soariink Rslative Confour Lews! [dB) 3. -3.0 -ED -E -Gk R-KXi3
Soariink Caréour EIRP [dE'A 45.7 457 257 267 467 467
Ran Rz ymr'hr) 22,k 220 230 2290 2240 Pk
ADJACENT SATELLTIE £
S3tellllz 1 Ombisl Lozadon : E3LIE E3ISE 83.15°2 331FE. J3AFE JAISE
UpInk Poaar Density \eBWHz) -50 5003 B -E08 -504 R ki)
UpIRk Polarizaifon Advaniage [W5] a ] 1] <] [« 1]
Doanlink EIRP Sensity [d3WHz) <250 268 260 351 it 255
/ SATELLITE2
Salelllfs 1 Orbiiat Lozation EVI5°E EFASE 87152 SIAE STASE ATASE
Upink Powar Density [oEWIHz) -50.0 <50 20 €00 -804 ~&0.E
UpIn% Polanzation Advantags (48} 0 R S i} Sk ] «
Doaring ERF Deasity (G5WHE) 260 26 260 -56.0 25 % 250

) 1 1 t 3 3 3

Emlssion Dzsignation ISMOFSF IGKOFSF SEWIFIF T2MGTN T2MIGTY TIMIAGTWY
Informializn s {dpe) n'a a'a 41 555393 §5832.3 SEEERS
CaTiar Mediiallzn TUFW TVFM TWHEM CPSK Q25K QPSK
2230 Feak Bandwidin of EDS (MHz) 4.3 2.8 & na wa n'a
Codz Rate ) na ] niz 3.5 oS [H]
Ooxiplzd S3ndateth [xHzy : 36280 26360 35003 83555 5I358 SE2SE
atozalzd Bandeaien (kH2) 36080 Epti] 35003 T2 T2ron Facan
Minimum QN Clear Sky {d3) 1000 W.EC 10.C3 335 335 338
Minimuy C'N, Rat (48 e 10.C0 10.63 3.35 335 338
UPLINK EARTH STATION .
Zarih Salisn Dlarazler {meizrs) 4.5 245 25 4.8 4.5 4.3
Zarth S:alizn G3ln A8l SR &6 54,6 4.5 B2 N 4.6
Zarth Salicn Skvation Ange ¢ 2.6 20,6 236 225 2WwWAE 2948
S3rth S3alizn Dlaraster {meizrs) 124 124 1.24 1.2£ 1.22 1.24
Z3rin S23lian Galn (Bl 417 417 &1.7 &7 L0y M7
Z3rin Sializn GT (S 197 137 13.9 =7 8y a3
Z3rin Sdalizn Sevallon Ange 236 26 238 285 285 a8
LINK FADETYPE : Clear Sky Up Faga Dawn Fada ClsarSky  UpFads Consmi Fade
UPLING PERFORMANCE
URInx Sarth Statlon EIRF (d3W) T3.& 73z T2 TR T E
UpInk Faif Lass, CRar Shy (J98) 3072 2072 2072 2072 2072 bl crbed
URink Raln Alfernztion {43 k1] 1.0 Q.L¢ ’ piadd 10 ’ 3]
Salelliz T {gEVKy i1 DL 3.k 2.0 oa &a
3alizman Canetanl {GBAYK-H2) 223.6 preci-2] Q886 2268 2288 2238
CaTRr Mcise Sanaaiath (J8-Hz) -580 E-1-31] “E6. -3 -ITa T8
LRIk Cid (48] ) 2.4 7.4 28.4 218 204 214
DOANLINK DERFORMANCE.
Dosnlink EIRF par-Canlst {d310) okl ne 320 433 433 433
Anteana Psintng Emoc (IE) 45 0.3 L5 R EE] ] R B
Doaniink Path Loss, Clear Sky {d8) 5.5 055 2065 2185 2ASE 2655
Dosning Raln Allzrasticn [dE) g 0.k 0.8 .0 kY] e
Zarih Sallan &T {3 197 197 13.2 187 ey pLch:3
Sollzman Caretant (CBAVK-HZ| ‘ 236 2835 2265 2285 2] 2236
CaTiar Nelse Sandatath (d8-Hz) ~58.0 ~3€.0 . -EBD v ~iT 3 ~TeE
Doanding SN [dB)y 152 15.2 122 8.3 &3 €2
COMPOSITELINK PERFORMANCE
CiN Lipliak (98} 23.4 a7 23.4 212 i 7 214
CiN Dovalik {dB) 1’82 152 13.2 3.3 &3 [:5-}
& Other links (Co-channed & Ih) 22,5 R 220 240 244 248
O Uplink &diacsni Sskellie 1 (@B) . 357 357 357 267 &7 367
i Conriink Adjacznt Sateliie 1{dB) we 17.8 ’ 1.5 10e 165 108
<t Uplink Adiacsni Saheilie 2 (1B) 35T 357 35T 267 267 =X
i CosTiink Adiazert Satellie 2 {d8) 127 hizrg 187 125 127 j ol
ClN+I} Compasiis a8} ’ & 1.7 111 & &1 45
Requirad System Margin (18] 13 : 11 1.1 i1 1.1 11
Minlmum Reeuied CAN (05} 100 10.6 120 | 34 s 3
Zxoess Link Margh (d6] 1y . 0.5 0.G L1y &7 e
Mumter of Cardzrs 2 2 2 1 1 1
CARRIER DENSITY LEVELS T i '
Upilink Powar Density jeBWIHz) . 415 r 475 545 625 855
Soanling EIRP Denstty 3l Eeam 283k ~19.0 ~1843 -2 =360 -25.8 ~25.0
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION -

URInk Eaam Name
YRRk Fraguarey (MHz)

UpIrk E2am Polarizatlan

URink Relative Soalous Lavel (dB)
URIRK Seriour GIT (4BIK}

URInK 57D (dBYNmS)

Ran RatE (Mot

BOANLINK SEAN INFCRMATION

Dosmink E23m Name
Downiing Fraguancy jMHz}

Doanlink E23m Polarization
Downlink Ralalive Centaur Lavel [dB)
Downlink Condour EIRP [WE'AY

Ran Rtz ymofhry

ADJACENT SATELLTFE 1

Saleiitz 1-OrbEal Losation

Uping Poasr Sensthy (sBWHZ)
Upink Polanizaton Advantags (48]
Doatiink EIRP Density (g5WHz)

ADJACENT SATELLITE 2

Salelitz 1:0mizal Losation
URInK Poaar Density [eBWIHE)
Upinx Polanization Advanlags |38)

CARRIER INFORMATION

SATRrI

Emlssion Dzelgration

nfomalion Ras |BEe)

Samiar Medalalien

8 Faak Bandvidin of EDS (MHz}
Cods Raha

Oozuplzd S3ndalcth [kH2)

ATocalzd Bandeidn [kHz)

AMinimum SN, Clear Sky (d3)

nEles (messrs)
rin Statizr S3in (Bl
rin nSkavalicn Ange

ZARTH STATION

rifh S3lion Dlzmsler (messrs)
rin Slatlen G3in (A6

=3rin S:allon GIT {dSHK

=arih Siallor Sevalicn Ange

LINK FADZ TYPE

UELINK PERFORMARCE

Upink Eamh Station EIRP {dSV
Upink Pail Loss, Cla3r Sky [0B)
Upink Raln Sderasion {18)
S3lelliz GIT (EEKY

Saolzman Congtanl {TEWK-Hz)
SaTar dolse Sandaioh [d8-Hz) -
UPIRK GM (4B} :

SONNONK DERFORMANCE

DoARlnk EIRP par Camlar {d5W)
Anleana Pzinicg Emor (95)
Donrlink Path Less, Clear Sky (U8}
DoATIng R3in Axlzruaticn {(AB)
Zarin Stallen GT (d5HK)

Solzman Constanl {CE/AVK-Hz)
Camr ddse Sanchsich [dB-Hz)
Doaniink CIN {dB)

COMPOSITE LINK PERFORMANCE
©™ Uitk (dB)

CM Dovalak {dB)

CtOtner links {Co-channet 8, 1h2)

Ot URInK Adjacsnt Sshelife 1 (dB)

Cit Coaning Adjacsnt Sateliite 1 (dB)

Cit Uplink Adjacsn: Sahelile 2 (B}

Ot Coatiirk Adjanent Sateiite 2 {dB)

CiN+I} Compasiiz (9B}

Requirad Sysbems Mangin (g8
Mirlmum Reguired CIN (2B}
Zxeass Link Margh (dB)

Numter of Cariers

CARRIER DENSITY LENELS .~

UpIng Posar Densily (eBWIHz)
Doanlink EIRP Bens'ty 3l Eeam Pazk,

MEKH
IITEC-14530

Harzonla
<8k
X1
~73.9
226

MERY
1EQ5C3 1200,
144501 1780,
12500127E0

vzriical
8.
AT
225

EILISE
-5
a
-25.0

ETIEE
-5
a
-26.0

Bl
1OMEET
82200
GPSK
nia
as
-5 ]
10630
387
34T

654
2072
g
2]
2236
-33.3
214

323
0.8
058

20.0
G23.6
~53.3

&8

214
5.6

237
121

MEKH
1STECILECQ
Herizontal
~3.0
1.0
~TED
22.0

WERW
105041200,
112501170,
12500-127E0

Verlloal
-8.0
437
2.0

EXISE
-50u0

g -
-26.0

ETISE
50
)
-26.40

k]
1RSI
€220
apsx
&

63.4
2072
1.0
.o
2236
SES
M4

323
-ILS
WES
28]

223.6
BHE.3
a.6

3.6
5.0
237
12.1

12.6
33
3
ar

-54.5
260

WEHH
ASTE0-12500

Hoetaonkal
Bl
a.n

i3]
220

A0S
10AS0-112E9,
HLE0-117ED,
J2ECO-12753

Veddical
-£0
LET

220

@315
-E03
1]
260

&raes
B
&
-264

| OMsGTH

€245
GPSX
[31r-3
0.5
6771
10303
357
357

T o

fg

Tk O

Down Fadz

53.4
2072
0.E
aE
‘2285
-EE3
214

MEKHE
13750-14508
Hotlzonial
8.

0.0
793
220

IASKN
1335011204,
1145011700,
1250012753
\ereal
&0
267
220

33215°E
<03
2
~25.

37A5°E
-£0.0
]
-25.0

6
10IKGTY
i
GPSK
afa
2.5
75
1£0
259

289

485
345
288

1.32
216
125
285

Clzzr Sky

<63
2072
pado]
o0
22886
-45.3
21

143
B
201535
20
125
22805
-48.9
a1

212
8.1

160
287
&9

287
122

45
11
20
o
70

S
250

MZKH
13750-14500:
Hodzorial
-8,

C.a
-7
220

MEKV

10830-11308, *

11433-11708,
12€00-12750
Waricat
-84
467
220

33148
0
o
250

3715°E
-E0.%
1]
-25.0

-]
100KGETW
Th
QPBK
n'a
uk]

285

Uprads

MEKH
1375014500

Horlzoalal
-3
wa
~7.8
220

MEKW
13853-11208,
11458-11708,
13508-137ER
L=t d
-3
467
220

S3.15E
-6
o
25,0

HTAEE
500
o
251

6
1OCKST
0.4
QPSK
%]

s
5
plo]

1.22
41&
%3
fo=k-3

Doan Fade

452
A2
ela]
&
2838
-43.6
214

43
~0.5
2658
[k}

183

2235

3.8
B3 .

214
%]
163
)
29
63

122

39
14
23
ca
il

BB
-26.0
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BESAM INFORMATION
URink Easm Name . MEKH MEKH MERH MEKH MZKH MEKH
URink Fraguency | MHzZ) 1I7EL-14500 AITECIZELT STEC-1£EM 13353-14500 13730-14908 13750-14330
URIGK E23m Polarzalisn Hartzonlzs Herzonla) Hodzontat ‘Hodtzanial Horzondal Hortzonisl
Upink Relative Soatour Laval [dB) 3.l ‘8.0 60 60 -8 -3
Upink Ceriour GIT (IBIK) [:L:] an a.c 2.0 B0 <]
URInk SFD BT, ~78.9 78 <129 -85 -239 3.2
Rain R 2.0 ferdld] 220 220 223 2.0
BOANUNI
Soanlink MERY RERN WS SKY MEKA MEICY
1095C-11200,  10R50-112EC,  1CAEC-112C0, | 10380-11200,  10533-11200,  19950-14200.
Toarlink Fraguancy (MHz} PISE-31700,  T1LE0-IMFEC. 1I2ECL11TCA, | 11480-11700, 1143311708,  114350-14708,
12500-127E0 125E0-12750 1250012750 1280012750 12€03-12758 12309-127E50
Doaniing E23m Poiarzation zriizal Vertioal Vedlcal ‘ertical Waricat WERKCH!
Deariink Rslstve Sontaur Lavel {18) -3.B -2.0 -&0 -84 -8 -3
Dosnilnk Corour EIRF (98} 5T 457 2T 267 AET 487
Ran Fanz (mmikr) el . 220 223 229 224k
ADJACENT SATELLITE % )
Satelliz 1 Orbisl Loxation E3.45°E T BRI TIIE B31°E © 3245°E B31SE
URink Foasr Sensty (gBWHz)h ~50.0 ~3L0 -Eka -E0Ud -£0.8 -9
Upink Folanizaifon Advaniags (48] ] 1] ] ] o D
Dosniink EIRP Jensity {d5WHZ) 280 ~26.0 -2640 P31 -258 ~26.0
ADJACENT SATELLTTE 2
Satedlliz 1 Omiisl Lozaton ET.ISE ETSE EV.IEE STASE STAFE SrAFE
‘Uplink Paser Senstly icEWIHE) -30 <50a -E&0 ~E0F ~£08 ~50.0
Uk Polanzation Advanlags (dE5) ] ] a o 1] ]
aie] sty JaSWHZ) -25.0 264 -26.0 -26.0 -84 -25.0
TION )
CaETIRIID 7. T T & [ =}
Emission Deelgration IS ANASETW 1IMASETW 40IKGT™ 7 IDKETY HACHISTVY
Informialicn Ris (WFE) B1EE 1A% G145 1525 1838 183.8
Samier Mcduialicn EPSK SPEK SPaK BRSK BFSX BRS5%
© |Pzak o Feak Bandwidih of EDS (MHz) na 11 nE & na n'a
Coldz Rahe 0% a.s a.s 3.5 os i)
QSXIpIEd S3ndalan [XH2) 1228 1222 1229 ALT 2T W07
Alozatzd Barddesomn (k2] ED 1250 145 450 4acg 400
Minimuon QUN, Clear Sky (d3}) 320 230 i 340 2.7 278
Minimun SN, Fain (d8) JAD 270 270 340 2m &0
UPLINK EARTH STATION
Z3arin Sation Dlamster (meizrs) 4.5 &8 48 1.2 12 1.2
Z3rin Salian G3ln (B 26 S2E 4.6 233 433 43.2
Sarih Siatisn Stavalien Ange 236 236 236 288 285 e
ICNNLINK EARTH STATION 4
rn Sialior Slarstes {melsrsy 128 122 1.52 £.50 4.51 450
=3rin Sialian Galn (Bl 415 1.5 215 S22 A 823
Zarih &alior GIT [dSHS) 196 19E 3.8 369 ek ] 20.%
Zanih Salion Sevallen Angle 236 26 236 2805 285 25
LINK FADE TYPE Clear Sky Up Fags Dovn Fads Clzar Sky Up Fadz Down Fade
UFLINK PERFORMANCE .
URing Earth Station EIRP {d31%) S0 61.0 ai.0 £ 461 A0
Upnk Fath Less, Clasr Sky [dB) 207.2 T2 7.2 2972 272 e 7
URink Raln Atlersizdon (4B) cki 3 1.E 0.6 &0 13 . £
S3lelifs T (eEK) 1K1] a.C Q. 3O xix] £
Satizman Conetanl [CEAVK-Hz) 3236 223.6 2ES 2285 253E 233E
CaTier Nelse Sandwicth [dB-Hz) 609 . -&he -ERQ -543 © -S43 -588
" |URIRR G B 214 . 204 214 &3 S5 €5
BCANLINK PERTORMANCE ’
Soaniink ERP per Samlzs {d5W) 2652 2452 259 260 269 04
Anleana Pelndrg Eror (4] 05 Eit] B 05 05 05
Doanlink Path Loss, Clear Sky [dB) 058 IS 2083 2385 20655 2655
Deraniink Raln Aitzreialion (dB) od 0.z a.s &0 o 24
Z3rin Sialisn ST (3K} 19.6 12.6 13.& 308 2C2 0.4
Sslizman Corgtant jeBAKH2) 223.6 X236 2265 2285 2555 2538
CaTar Nelse Sandasicth {B-Hz) -50.9 -G0S -609 B% -S4 . -S40
Soaniink QN {dB) 8. & 5.6 165 165 72
COMPOSITE LINK PERFORMANCE
SN Uplink {dB)} 214 204 214 &35 &5 . &3
CiN Dawalink {dB) &1 8.1 5.6 165 1645 173
i Othes links (Co-ehanne & I8 5.6 5.5 180 160 164 16.0
S URink sdpcsn: Saetite 1 (4B) 237 3.7 237 133 133 138
Ci¥ Coarink Adjacsnt Sabelilte 1 {d8) L2 3 a8 A 228 285 28
T Upink &djacsni Szbatite 2 (4B} 237 237 237 133 133 138
S CoaTink Adjacsnt Satiite 2 {dB} 129 12.1 124 231 231 B4
SN+ Compasia (48] 45 5 3.6 EX 39 4.4
Requirad System kangin [dB) 14 1.1 114 1.1 11 11
Minimum Reguired TN {0} 34 27 27 34 &7 i
Sxoess Link Margi (8) og aF o0 131] k| o1
Number of Carniz! 43 22 Eic] 1€0 1843 133
Uplink Power Density (EWHEZ) -54.5 -54.5 845 -E54 - -53.0
Tosniink EIRP Sensity 3t Beam Peak -25.0 -26.0 <360 ~353 - -20.5
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UFLINK BEAM INFORIMATION. -
Upink E2am Kame

Upiink Fraguarcy (KHz

URInk E23am Pelarzatlan

Upink Relative Contaur Level (dB)
Upiink Coriaur GiT 9BV}

UpiInk SFD By

R <]

B

DeaTiink Fraquancy [MHz)

Doarlink B23m Polarzation
Doaniink Rsiztve Contaur Laval {1B)
Deaniink Cardour EIRFHEN)
R¥nFdzim

S3lelifz 1 Ol Loaion

UpiIRg Pawsr Density (BN Hz)
Uplink Folanzaticn Advanizgs (6]
Soanink ERP Density (a3WHz}

ADUACEMT SATELINIS 2

S3lefz 1 Orbilal Losalon

Upiink Pos2r Sensity \gSWiHzE}
UplIrk Folarizstion Advanlags (dE)
Downiink EIRF Density {85WHz}

CARRIER INTORMATICN

SaTiRr i

Emlssion Daslgnation

informialian S (Kops)

Camizr Mcduiatian

P23 %0 Feak Bandwidin of EDS (MHz}
Codz Rate

Ooxuplsd Sandatcth (sHzy

Atozatzd Bardalemn (&Hz)

Minimum Cii, Clear Sky {d3)
Minmun SN, Ral [d8)

UFLINK EARTE STATION

i Szatiar Diarnzter [meszrsy
E3rin Siatlar Galn (IBI)
Zarih Stion Sivalicn Ange

DOWNIINK EARTH STATION .

Zarin Siation Dlamsler (melsrs)
Z3rih S:alior G3in (dBl)

E3rih &3l GIT {d30K)

Z3rin Siation Sivslicn Angle

LINK FADE TYPE

LFLINK PERFORMANCE.

UplInk Earta Station EIRF dS)
URInk Palk La58, Cl23r Sky (18]
URIRk Raln atenuston (0B8]
Salelliz G {EE/KY

Salizman Canstant [CEAVK-HZ)
CaTer Nolse Sandaicth (95-H2)
URInE CiN {15

BOANLINK DERFCRMANCE

DOARNK EIRP per-Carrlzr {d31%)
Anlenna Pointing Eros j98)
Downiink Pain Lass, Cear Sky (dB)
Doanlink Rain adtzraalicn {dB)
E3rin Salian &T [dXK)

Solzman Carstant [CEMK-H2)
Camiar Nolse Sandalcth {UB-Hz)
Deaniink CIN (dB)

COMPOSITE LINK PERFORMANGE

CiM Ugiiak ()

CN Daovmiiak (dB)

Gt Oiher links [Co-channel & )

C Uplink Adjacens Satedite 1 (@8)
I Downink Adfaeznt Satedlile 1 {dB)
Ot Uplink.Adla shedlie 2 (18)
CT Cowtéink Adacsnt Satelite 2 (UB)

CI{N+1) Compsiis (28]
Requirsd System Margin (dB)
stinim.m Reguived CiN (0B}
=xoas5 Link Margia 8]
Numtes of Carats

Donnlink EIRP Denstty at Eeam Pz

MEKY
13750-14000,

- 1425e-145C0

Weriical
~13.0

* -1k

~TED
22,0

MEKH

1EASE-11200,
11511700

Hartzonlzh
3.0
7.3

2.6

E3.15E
~53.0
a
~2E.0

ET.15E
-30.0
]
<28.0

1
25MEFEIF
n'a
TAFR
4.4
n'a
23310
25000
pirkicl
10.90

45
L7
226

126
a1.&
1.8
22,6

Clear Sky

757
20T
o8
1B
223.6
-6E.0
238

AL
0.5
a05.5

MERY
13TER-140EC,
W2E0-125L0
“erdioal
-10.0
1.0
<769
2.0

MEKH

tDAEE-112C0,
25041700

Horzonls
-3.0
473
20

E3.1°E
-S040
]
260

EF.ISE
-560
1)

~26.

1
ISHOF3F
n'a
TEFE
EAL]
n'a
2613C0
25000
10.C0

10.E0

25
SLF
226

1.26
L&
138
236

Lp Faga

BT
2075
0.2
-1
2235

MRy
137812000,
12280-125ca

Vetical
-10.0
1.0
768
220

WEHH

0FEC-112C09,
11480-11700

Hodzontal
-&0
&3
220

§3.45°2
-Ed
ﬂ‘
<2640

&7
-5E41
4
=260

1
3EMWIFIF
[21x-1
TWEM
£
nig
3060
33000
10.EQ0
10.0a

HR s
g -4 @

[

[N
L gTan
(== )

Dawn Fadz

238

230
332
13.2
332
12.6

ERT R
120
a5

-45.1
-120

MEKV
137€0-12ECG,
1425014803

‘verleat
~100E
-0
-E0LE
220

MZHE
1038011204,
1145311702
Horzanial
. ~Ed
273
224

SAIFE
-£00
E
-SED

FAFE
-£0.3
<]
-36.40

z
HINIGTN
&53e42
GFSK
A
a5
T4y
12600
.35
393

4.8
7
205

155
213
1835
285

Clzar Sky

-t
2173
&0
14
22685
=783
1838

257
L5
2155
5.0
188
2366
797
3.4

1€3
24
240
272
111
272
128

52
11
24
X1

MEKV

13733-14E08,

1425014500
harical
~104
-1.8
~EQ3
3zn

MZKH

10550-11208,
11453-14700

Hodzaial
-5
473
2240

33.15°E
800
o
-25.0

STAEE
-£08
a
-350

2
TEEMIGTHY
To3s3
Q28K
na
=6
vz
115008
335
235

43
L e
285
.25
413

p1-T]
el

Up Fad

a0

IEL
2473
jel=}
-18
2388
-1
173

MERNY
13750-14030,
14250-14500

WERICH!
=10k
-1
~G.E
240

MEKH

149850-11230,
11450-19700

Honzoodal
80
4T3
22

H21EE
-k
o
-28.n

STAEE
ok
o
~25.0

2

TEEMEGTY
35324.3
QPEK
rfa
L5
RN
113008
336
3.38

45
E4T
taE
1.28
M3
182
E

Coan Fade

TeA
2673
Ca
13
A33E
-mr

183

457
.5
ASE
k]
%2
3338
T
5]

163
%]
243
T2
kR
&F2
126
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION .~ . .
Upiink B23m Name MERY HERY MEKY MEKWY MERN MEKY
137S0-14030,  1GVEC-14QC0,  I5TEC-1Z0EG, | 13780-12ECd,  13780-14B00,  13750-14003,

URink Fraguancy (MHZ) 14280-145C0 14250-12560 14250-12500 124250-14500  14253-14500 | 14250-14590

URInk E23m Pelarizalion Verieal Werlisal Werlcal ‘erifeal aricat Wariksd /
URIrk Relahve Contaur Lavel |4B) NERa L} ~1RR -1e] -10.8 - ~10.%
URIRK Corfour GiT FAENE) LK -1.0 -1.0 <10 oAa RSE]
URIrk SFD (dBYim3) ~TE& <TE3 763 -15.8 T ~TE.E

Ra3n Rare (mmikn _ 220 220 220 220 220 220

MEKH MERH WMEH I MEKE ZKH MEKRH

10R50-11200,  I03SC-I120Q. 10A50-11209, . 10350-11200,  10E50-11300,  139850-11208,
114501170 11LE0-117E0 114E0-11703 11493-1170F  11450-14700 13450- 14700

Doaniink Fraguancy (MHz)

Dowriink E23m Palsrzadion srizonlzl Herizontal Hovlzonta) _ Horlzanial Korzorial Hottzontal
Doariink Relative Sondaur Level (4B} 3.0 -3.0 -EO -0 - . 68
Doaniink Ceriour EIRP [dB'W) 473 L] &1.5 Y3 473 473
Ran Rae (mminry 2.0 220 220 220 220 2240
ADJACENT SATELLITE t : ) : )
S3lelliz 1-Omisl Losation EJ.I5°E E3ISE 83.15°2 331FE §31FE FBAFE
URInk Power Density {CEWHE) -3:0 ~50d =SB0 -EQur -80:F .8
Upin Polatization Advantage (d6) ] # 1] |3 a 1

- |Boanink EIRP Density juSWHE) -28.0 -2€0 =260 -3583 -250 241
ADJACENT SATELLTTEZ : - .
S3lelliiz 1 Omi3l Losation EF.ISE ETASE BTANE - ST15°E STASE ATISE
URInk Poaer Density {eEWiHz} 50,0 5003 -E0 -EoT - S0
Upink Polanzaion Advantags (98] g a 4 I a ]
DoATInk EIRP Density [oSWHzk -25.0 260 “280 -26.53 -35.4 -24.0

ER INFCRMATION )
kb 3 s 2 £ & . ]

=mission Delgration OMICT 1KET 10M3GTW 10IKETWY 10IKGTVE AACKET
Infomalicn Rara [kbpe) £242.0 B200 £24010 To.2 o 704
CaTiar Medulalian QPSK QFSK 2PSY CPSK a?sic apsic
3¢ 33 Feak Bandusdih of EDS (MHz) ' na ' nfa C.ma [ ria
Codz Rate (13 n.s 0.5 L [ 0S
©5zpied SIRdAICE [<H2) 6771 5TT1 . 6771, 75 75 75
Afozatzd Bandate (RHz) 10300 10300 13360 1o i) 0
Minimun CIN, Clear Siy fds) 387 357 357 259 Czm 273
Ainimuen SN, Fak (48} N 387 357 387 289 279 27

INK EARTH STATION

rin Siallor Dlarnzles {metars) 45 45 LX3 43 4.5 4.5
E3rin Sialion G3in (Bl ST 57 547 347 87 w3
Z3rih Siatlon Skavalicn Ange 226 i 236 226 285 285 295
DOANLINK SARTH STATION :

Z3rin Siallon Diarnzles messrs) 128 1.2% 1.29 1.25 .23 123
Z3rih Sualler G3in (181) 42.0 42,6 £2.0 215 415 418
=3rin Sallon GT {d39K) 206 pake] 122 1245 188 W
Z3rih Sualisn Skvalicn Ange 296 2.6 285 288 285 205
LINK FADE TYPE : s £lear Sy Lp Faga Dawn Fada Clzar Sky Up Fatz Loun Fade
UPLINY FERFOSMANCE

Uplink Earh Station EIRF (d3W) e o= TR9 14 5.2 §1.4
Upick Paik Less, Ci23r Sky (d48) r3 5.3 7.3 2073 2673 2053
Uplirk Rzln Alteraiation [dB8) . k1] e a.n ede] jui<] jus|
Satelittz T {CEMK) -1.5 -£.0 -1 -13 1.3 : 1.2
Salfeman Constant (TEAVK-HZ) Z23.6 2255 2285 2288 2388 2238
CaTiar Nolse Sandwich {d8-Hz) -53.3 SES &3 - -48.3 LR 4.6
Uplink CIM (8] : 26 e 223 223 213 323
DOANLUINK PERFORMANCE :

Dosniing EIRP per Camlzr {d5W) 342 323 343 14.3 143 1.3
Anlenna Polndng Emor (98) .5 <35 -5 LS 0.5 -0.8
Soaniink Path Loss, Clear Sky (d5) 205.8 oES M55 2585 2055 2085
Soanlink Raln Astzraislicn (dB) . a9 1.5 3.6 5.0 Cco . e}
E3rih Siatlen ST {dSVIC) . 2.0 2.6 122 185 ies €3
Sallzman Conetant (CENKH2) 2236 2235 2265 2285 2385 e B3
CATRr Nelse Sandaiath [dB-Hz) ~53.3 SE3 -EE.3 -48.8. 463 -43.8
Dowiink CIN (dB) : 85 3.6 T 3.1 £ €7
CONMPOSITE LINK, PERFORMANCE

S/ Uplink 1B 228 215 225 223 213 23
CiM Dawalink {dB) 27 8.6 v 84 A €7
i1 Other links {To-channed 8 1y 16.6 15.06 1€.0 160 160 6.8
T URIR Adiaczni Satelite 1 [dB) 3.2 3.2 3t2 312 2 312
¥ Conrink Adjassnt Satedlife 1 .(dB) 12.2 122 12.2 160 jict] Rk
Cit Upink Adjacer: Satetlie 2 (dB) 31.2 31.2 312 312 M2 31.2
it Coanink Adjacsnt Sateliite 2 (dB) , 12,6 125 125 123 123 123
SN+l Compoetis (dB) - ' 54 54 27 45 48 39
Requirad System Margin (IB) 1.4 1.1 11 11 1.1 14
Minlmarn Regued GIN 6B 3.3 36 35 2.0 &5 &3
Zx0255 Link Margi (48 0 0.E 0. 253 e s}
Numter of Carisrs 13 13 1 1120 120 it
C i -

UplIng Powar Sensity {cBWHz) 521 =321 -5a1 -R2t -82.1 -52.1
Soaniink EIRP Density 3t Eeam Paak -25.0 269 =283 -35.0 -25.4 -26.0
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFOSMATION. - .~ :
Uplrk E23m Name MEKY MERY 1=y MAZKY MEKY MEKV
) : 137SC-14000,  tSTEL-04000,  ISFEQ-1SQCO, | 137E0-120CH,  137SO-14CQN,  13TS0-14000,
Uplrk Fraguancy (MHz) 14250014500 M4RECMIZEL0 1425014500 | 1225014500 1425014500 14250-14500
Upiink Eesm'Posrzaflan weriieat Verligal Wesdicsl “entfeal WRrieH - Warksd
Upink Relative Sentaur Leval (4B 15,0 LD 03 104 A0 A0
Uplink Ceriour GIT [BI) A% 40 T a0 A8 A8
Uplink SED (B 765 763 363 28 €28 <28
Rain Rz (mtbr) . 20 20 220 220 220 )
Doy EA INFORMATION ,
Donnling B2sm Name , MEKH MEKH WEXH MEKH MEKH MEKH
, y 10OSC200,  10ASC-$4200,  1COEO-11200, | 1035011200, 1055011200,  14GSO-19200,
Dosrlink Fraquancy (MHz} T42E0-11FE0 $12E0-11700 1480411700 | 114S0-19700 1145017700 194509700
Dosniink B23m Polanzation Harzeatal Heyzonla Hodzontal Horlzonsal Honzorial Fanzonisl
Doaniink Relative Contaur Leval {d5) B0 43,0 -ED 50 88 ey
Doanling Coriour EIRF [IEW) 473 &3 &T3 473 a3 473
= m 220 20 23.0 221 220 123
amisl Loxation | gIEE £3.15°E 834572 3345 S3AFE FLTE
Uplink Power Density (CEWIHz) S0 S0 -E00 08 502 SO0
UpIRk Polanzation Atvanlags (6] a 2 o o a a
rilnK ETRP Density {g5WHz) 2.0 2640 260 -258 . z5m 25,0
Salellitz 1 Omial Location ETIEE E715°E BTASE STASE STATE ATATE
Uplink Powar Density {CENIHz} 58,0 -SEa -EEU g €00 SLE
Uplink Polarzzhon Adantags (8] a 2 o I a . a
Downling EIRE Density (GSVHZ) 250 264 260 368 25 250
CARRIER INFORMATION
caTierid 7 T 7 & & . &
=1ris550n Delgnaton aECTN 1MISETVE 1MISBTW | JUIKGTW  SOIKGTY ATOKGTE
Infomalian Rz [OFE) 125 145 514.3 T Y 1535 1535
caTier Mcduallon EP5K 595K BPSK BFSK BFSK BFSH
<io Feak Bandvddin of EDS [MHz) 7' S n'a U] na A fla
Codz Rate as ns ns 25 s oS
Ooouplzd S3ndatct [kHz) 1220 1229 1239 aw a7 w7
Atosatzd Bandate [¥Hz) ED 125D 1450 480 ara 409
sAInimLEn G, Clear Sky d5) 340 250 270 3.40 2.70 &7
stinimu CIN, Rah (98] 320 270 270 340 270 272
UPLINK EARTH STATICH ‘
Zari Siallon Dlamzler |meisrs) &5 % &5 1.2 12 12
Z3rin Sialior Sain (981 s 547 $47 238 234 454
=3rin Stalin Sizvslicn Ange 26 206 235 205 285 a8
DONNLINK EARTH STATION
rin Sialior Dlamsler [meisrs) 122 122 1.52 L2-0] 451 453
rin S%licr. S3in (ABY 45 415 215 529 29 523
=3rin Salion G {d5G) 19.6 196 137 309 a9 0
Z3rih Sialicn Sevalion Ange 296 236 235 285 285 05
LINK FADS TYPE. Clear Sky Up Fage Down Fade Clzar Sky UpFads Couri Fade:
UFLINK PERFORMANGE
tilink Eatth Station EIRE (d5V0 635 635 835 210 414 413
IR Patt Lass, Ciar Sky (98] 073 2075 2073 2073 2073 73
UpInk Raln Atleraiticn [dB) os ne D 2.0 &a o
Satellliz GIT (CE/K) AB 4.0 A0 -1 A3 Y
Sollzman Coretanl [EEAK-Hz) 2236 285 2E5 2265 2555 2258
Carmiar Nelse Sancaieth {18-Hz) 519 560 EED E43 523 JEYE
Uplng CIN (dB) 228 2E 225 B2 £3 62
DOANLINK PEREORIMANGE.
Donlink EIRF pst Carrlsr {510 258 58 259 203 203 -503
Anleana Rainting Eror (98] a5 .5 -0 o5 05 a5
Downlink Paln Lass, Ciear Sky {d8) 055 2055 2055 2185 2055 2655
Donnlink Raln Astzraalion (dBY as 0. nE 80 & s
Z3rin Stalicn ST A5 19.6 196 18.7 369 w8 208
Sollzman Coretant [CEAYK-Hz] 223.6 236 265 2265 2366 2855
Camiar Nelse Sancaleh {d8-Hz) 519 ey 509 543 842 528
Doaniing CIN [dB) &1 31 56 164 162 7.4
ITE UNK PERFORMARCE
CiM Uplink (dB) 228 218 225 g2 3 €2
ci Dovalik (dB) X) a1 56 169 164 7.4
©t Otner links [Co-channet & k) 150 16,0 180 160 164 168
o Upiirk #djaczn: Satelite 1 (48) 3.z 31z 3t.2 145 145 4.6
©if CowTHInk #:ijasznt Sabeiite 1 {dB) 98 9.6 aE 223 223 223
© UpIIrK Adiacen: Sahellte 2 (48] 3.2 31z 31.2 146 145 M5
©f Cosmiink Adjacent Sabeliite 2 [dB) 120 120 120 235 35 335
SN Compasiis (98} 45 45 3E a5 38 42
Requirad Syetem Margin (<6 13 1.1 11 £1 1.1 11
Minimun Reguied CIN (T8} 34 27 27 24 z7 27
Zxoas5 Link Margha (4E) oz ax a5 20 ©a L6
Number of Carders 7 77 77 280 260 60
CARRIER CENSITY LEVELS : '
Upink Powar Densty (CEWIHZ} 5.1 521 524 72 7.3 573
Doarlink EIRP Densty 3t Eeam Pz 250 260 96 255 S5 255
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION

Uplirk B2am Kame
URlink Fracuarcy (MHZ)

Upiink E23m Poigrzalisn

UpIng Refatve Soatour Lavel (aB)
URINK Corraur GiT (380K}

URlInk SFD (dB%m?3}

Sosrlink Fraguancy (MHz)

Doanlink B2sm Polanzation
Doaniink Rslstve Scntaur Lavel {(dB)
Jowrling Sonpur EIRF (dBW)

Ral {mm'kry

ADJACENT SATELLITE ¥

S3letz 1Ol Lozation

UplInk Poser Density {CEWHz}
Uplink Polanzation Advaniags (48]
Doaniink EIRP Density (dSWHz)

ADJAGENT SATELLITEZ

Salelitz 1 03l Lozation

URInX Possr Sensity {sEYWHZ)
Upling Folanzation Advaniags (4B}
Dousniing EIRP Density {GSWHZ)

CARRIER INFCRMATION

CaTer
Emlssin Daelgration

infomalicr Rais {kbEe)

CaTiar Meditialicn

P23 %0 Feak Bandvidin of EDS [MHz)

Coiplzd S3rdaicth (RHz)
Aiozatzd Bandatan [kHe)
Minlmum CrW, Clear Sky {d5)
Minimum CiN, Ran 148

UPLINK EARTH STATION

Zanih Sialan Dlamster (meizrs)
Z3rin Salion S3in Q61
Z3rin Sialion Stavslicn Ange

SCANLINK ZARTH STATION

Sarin Si3ticn Dlameter {meisrs)
Z3rin Sualicn G310 (dEN)

Z3rin Siallen ST {dSNK)

Z3rih Siatlion Svalion Ange

LINK FADZE TYPE

UELINK PERFORMANGE

UpInk Earth Station EIRP {d5Vi)
UpInk Patk Loss, CRsrSky (48)
URInk Raln sterasticn {dB)
S3leltis G {CEK)

Soiizman Constanl [EBAK-HzZ)
‘SaTiar Nolee Sanasioh [dB-HS)
URIng CiN (185

DOANLNK PERFCRMANCE

DoaTlink EIRP pr Camlsr {d5Vvh
Anlenna Pelnting Eror (dB)
SONTIINK Path Less, Ciear Sky {dB)
Doanlink Raln Aitznuslicn {dB)
Z3rih Sialisn T [dSK)

Solizman Corstant (CEYWIK-H2Z)
Samiar Nolse 3andaich (d8-Hz)
Soarling G [dB)

COMPOSITELINK PERFORMANCE .
St Uglink (4B)

Cird Davniink (oD}

Cit Other links (Co-channel & 1b)

G Upink Adiacens Satelite 1 1dB)

¥ Cowrilng. Adjasent Satelite 1 (dB)

% UplInk Adjaczni Sabetite 2 jdB)

Y COATEInK Adjanznt Sabeliite 2 (1B}

QN+ Compasiis (48}
Requirad SysbenyMargin {dB)
Minium Reguived CiN {05}
Sxpess Link Margh (I8}
Numnter of Canlzrs

CARRIER DENSITY LEVELS
Uping Powar Density (CEVWHHZ)
Doatiink EIRP Censty 3t Eesm Peak.

RUKH RUKH FUKH
T O0IE- 14280 WOUC-1L2E0 I£0C0-1228)
Hartzoalal Hertzontst Hoelzortat

.0 -£.0 -6.0
0.2 ~0.2 -o2
&0 <BEL1 «3E.1
2. 224 220

RUKY RUKY RUKY

1250012750 12500-12750 425C0-1275]

_verlical
4.0
45.0
220

ESITE
=500
a
-28.0

ET.IEE
-0
a
-28.0

1
IENOESF
wa
IR
4.0
na
26000
2603k
0L
100

756
0.1
o
-1z
225.6
~55.0
0.7

-~£8.0
-13.0

“ertieal Veriesl
<50 -£.0
450 <60
el o] 220

E3.15°E 83.052
-560 -EE0

a3 h
260 264

ETASE d ETAFE

-500d -500
i) 1]
260 -2€0
1 T
SEMOF3F . SEMRIF3F
nfa '

TFR TEM
] L2
na nE

26C0 33003

26ICO 35004
10.5C 10,03
10.5C 0.5
2.8 £5
sS4 546
s RIE]
1.6 1.C6
410 410
13.1 13.2
s 3135

Up Faes Down Fada
756 56
2371 2971
0.e 0.k
) G2
224.6 2E5
560 -EE0
228 37
41.0 £1.0
-I.§ &S
8.2 262
s} 0.6
19 13.2
223.6 2266
580 ~EEQ
152 144
2.8 3mT
158 144
280 240
35.1 384
16.6 168.6
334 3314
15.6 18.6
1.y 1.1

1.4 11
10.6 14,0
0.6 a.c
i %
~Ea -4540
-15d -184

RUKE
1230314255

Hotlzoniat
-6
~02

Eri-R
2z

RUKY
12502-1375%

‘Werfes!
-6a
ZE
223

3313°E
-E0%
]
-26.4%

37.15°E
-£0:48
[
-25.0

4
3ELIGTIN
ZTVERE
CPSK
R
2.5
32133
S5E0Q
3.3
3.35

45
545
35

1.67
£14
1=
3135

Clzar Sy

TEZ
271
&0
-B2
2285
prie-
247

£23
“ES
2062
20
1o
2266
3
20

247
‘0
240
321
29
321
113
£2
1
24
10
1

=518
-and

RUKH

140314250

Horzonial
R Y]
-0

-1
229

RUKYS
1280312750

Warics
B0
464
229

33145°E
-505
0
-25 1k

37.15°E
-20:8
o
-85

&
SEMIGTN
27763.6
QP5K
3

TEZ
20671
-B9
-0
268
L E
239

433
-0E
2052
£a
124
2358 7
L]
=h

233
23
249
.3t
23
3z
118

RUKH
14003- 14250

Honzoatal
5.0
-0.2

~Ta.

28
FURN
1290013750

B
5.5
458
220

HIASE
-S0.E
1]
-26.B

FTASE
-50.6
1]
~29.0

4
JENTCTY
277536
QPSK
n‘a
LS
3133
BECIT
335
338

435
S8
e

107
41.3
%2
3.E

Down Fade
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UBLINK BEAM INFOSMATION

Upink E@3m Kame

Upirk Fraguancy (MHzy

URink Easm Polarzation

Upink Reldve Contour Lavel (4B}
Upink Corigur GIT (3B8/K)

Uplrk & D (dBWE

DOANLINK saEAM INFCRMATION
Doarilink E23m Name

Soaniing Fraquancy (MHZ)
Downiink E23m Palanzation

Doaniink Relatve Conlour Laval {dB)
Dol.mllmf Cariour EIRF (dEA)

’

Ssleiliiz 1-0rbral Losston

UpInK Povsr Density {0EWHz)
LRIk Polarzation Advantags (d5)
Dosnink EIRP Density m:-w-xzp

ADNACENT BAT ELLTD

S3lellli= 1.Orizal Locainn.
URInk Poser Density [CEWHz}
URInK Polanzation Adeantags (15)

Doaniink EIRP Density (ENVH)
CARRIER INFORMATION

CHTRI I

Smission Dzslgration
infoTralion Rtz ()
Caser Medaializn
2234 10 Feak Bandvidin of EDS jMHZ)
oz Rate

OozUplEd S3ndaicth (xHz)

Aforalzd Bardaten [kHa)

Minlmuy SN, Clear Siy [d5)
Minlmuy CIN, Fai )48

UFLINK EARTH STATICN

=arin Siallan Dlamaler {mezrs)
Za3rin Salion Gain (4Bl
S3rin Si3lion Savalicn Ange

DOANLINK SARTH STATION

=3rin Salizn Olameles {melzrs)
=3rin Sialian Galn (4B

Sarin Stalizn &T A5

E3rih Salion Sevalicn Ange

LINK FADE TYPE.

UPLINK PERFORMANCE

‘URInk Earth Station EIRP {d31W)
UpIRk Paik Lass, C23r Sky {48)
URInk Ralr Atternizticn [dB)
S3lelilz GT (SEKY

Salfzman Constanl (sEAK-HE)
Camar Nelse Sarawict [dB-Hz)
URIEX. C!N 48)

Soaniink EIRP per Camier {[d514)
Antenns Pointing Emor (98)
Downiink Paln Loss, Ciear Sky {dB)
Dosnlink Raln Aitzrustion (dB)
E3rin Sallean T {d3K)
Salfzman Canstant (CBWIK-HZ)
CaTier Mdse Sancsicth {dB-Hz)
Doaniink QN [dB}

COMPOSITE LINK PERFORMANCE

Ml Uplink [dBY

M Davalink [dB}

Cioofher Iinks jCo-channet 8. 1k

CI URlnk Adiaczni Sahelite 1 [d8)
Cit Coariink Adiacent Sabeiite 1.(d8)
O UpIck Adiacers Sabelite 2 (d8)
O Coardink Adiacert Sabeliite 2 {dB)

CiN+1) Composia ydB)
Requirad Syeten: Wiangin (dB)
Minimian Ragaied SN [0S}
Exo2ss Link Margi (dB)
Numter of Carizrs

CARRIER DENSITY LEVELS

URInK Posar Senstty icEwWHz}
Dounlink EIRP Density 3t Beam P23l

N

RUKH

T)00-14250

Harzonlss
5.1
2.2

<781
2.0

RUKY

12500-42750

vertisal
~5.0
$5.5
2.0

ESASE
~-5h0
i )
-28.0

ETI5E
-5k0
]
-28.0
Bl
oMIETW
52430
QFSK
w3
]

3332

032
og
12.3

323.6

533
i

257
s
15.0
33.1
13.7
33.1
12.E
54
1.1
38

-53.0
-28.0

RUKH

14000-12280

Hertzontss
RO
<12

~TE.1
2.0

RUIKS

1250012780

Werllsal
~&d
43,0
2.0

E3IFE
-50a
f10
-26.0

EV.ISE
~-5E0
-
~2E0

5

phten s
€220.0
QRS

nfa

TR
2071
a.s
12
2236
SES
228
B3
s
252
0.
193
236
~5E3
2.1

248
2.1
8.0
334
10.7
33.1
12.&

~5E.0
<260

™~

RUKH
12JC0-12230

Horzontal
-6.0
L2

6
220

RUKY
12500-12750

Vestleal
60
250
220

A
S0
a.
-260

STASE
-Z6O
&
-260

5
10M3ETW
62400
CPSY
&
ag

Dawn Fadz

3.9
2074
ok
02
22805
-88.3
287

RUKS
1£000-14258:

Horlzensal
-9
B2

-T8.3
224

RUHL
1250012750

Werical
-€.0
4611
224

331FE
-S0.E
I
-25.40

STASE
-£0.03
ke
-26.0

]
» I0OKEHY
Fh2
CPSK

na

.8

)
10
29
282

43
S48
R p R

1ES
2140
124
IS

Clzar Sky

534
2071
0
-02
22885
-45.3
287

163
-ES
2062
2.0
1eQ
2268
-45.9
8.8

257
3.8
160
32.4
a3
331
113

a5
24
20
o
260

-S04
-250

RLUKH
14E03-14250

Hodzonial
-5
-2

733
229

RUKY
1280312750

wWarical
-5.3
4800
229

J31EE
Rk
a
.Eﬁ_g,

3T AEE
-80.8
o
-26.%

]
13IKETW
ThE
Q5K
ma
ES
K
162
53
A

4.5
£45
o B

.05
413
1213
33

UpFals

£3.£
2073
£3
02
2385
~48.8
243

1633
-0LE
2082
st
1249
2368
-48.3
E3

243
E3
160
224
23
R
113

4.5
141
3
535}
2€Q

-508
=350

RUKE
14003-14250

Honzontal
-5
.2

~78.1
22i0

FUKW
13300-12750

Warioat
-5
450
3240

3215°E
3.0
o
-25.0

ITAEE
-2
o
-25.k

-]
pileceny
04
QRSK

3
b3
75
103

vy

273

45
545
NE

138
Fir)
16.1
M5

Coan Fade

554
2074
Ea
-2
2336
-43.8
257

153
1.5
AS2
LS
6.
23385
~43.&
T3

By
T3
160
B3
a3
E
Ha

33
1
23
1]
250

BB
3.5
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFOSIMATION..
UpIRk E23m Name:

URIRK Fragusncy (WHzZ}

Upiink. E23m Polanzation

Upiink Relatye Confaur Laval (48]
Upiink Ceriaur GiT [3EBK)

URIns. SFD (VM)

DCANVHLINK SEAM INFORMATION
Doanlink E23m Name

DoAnInk Fraguency (MHz}

Dosniink E23m Polarization:
Downlink Relative Cordaur Level {dB)
Soaniink Cardour EIRF [dEA)

RN Fars fmeadkry

ADIAG FELLITE 3

S3ledlliz 1 Or¥sl Lozaian

URIRK Posar Sensity (oBWHZ)
Upiink Fulanizaton Adeanlags (48)
Doanlink EIRF Density (65WHE}

S3leditz 1033l Lotation

Upink Powar Sensity (cEVWIHzZ}
Upink Folanization Advantags {483
Soaniing EIRF Senstty (g5WHZ)

CARRIER INFORMATION

Camizr i

Smissian Dzslgration

infocmialian REs (DS

Camiar Medaalion

22310 Feak Bandwidin of EDS {MHz)
Codz Rate

Oosplad Sandaietn (kHz)

ATosalzd Bardaie [KHz)

Minlmun SN, Clear Sky {d3)
Minimun GUN, Raky idE)

UFLINK EART:H STATION

S3rin Sialian Slarnzler [mesrs)
E3rih S:alizr Gain (dBIY
Sarin Salion Szvallon Ange

NEAK EARTH STATION .

[

Zarih Sialicn Dlamstes (meiss)
S3rin Sialien Galn (4Bl

ZSarin Shallon ST (A3

=3rin Salien Szeslion Ange

LINK FALE TYPE

UpIrk Eara Station EIRF (05400
UpIrs Path Loss, C2arSky (48]
Uplnk Raln Allerdation {ds) -
Salelts GT (CEMK)

Salfzman Censtanl {EEAK-Hz)
Caiar Nelse Sandatah (d8-Hz)
Upiink CIN {t8)

DOANLIN
DoaRlink EIRE par-Canlsr (d5Vi
Anleans Palndng Erar(dg)
Soaniink Pain Loss, Cear Sky {18}
Zownlink R3in Asdzreaaticn {dBy
Sarin Sualian ST [dS16) ,
Solfzman Canetant [CEAYK-HZ)
Cactier Nelse Sandaieh {dB-Hz)
Sosnlink SN [dBY

COMPOSITE LINK PERFORMANGE

™ Uplink [d8)

CMN Davalink (dB) :
i Olher lnks fSo-chiannel 8 1)

1 Uplink Adjaczri Satellle 1 (1B)
CiT Coarilnk Adiacznt Satelle 1 {08)
Cit Upiink Adlacens Sabelle 2 (dB)
O Cowriink Adiassnt Satelile 2 [d8)

i N+I) Compasiiz (28]

Requirad Systenm M3rgin (98]

Minimum Rzguved G (0B}

Zxpess Link Margin (dB)
orca

iR ensity {EEWIHz)

£ kS
Doanling EIRF Sensity al Eeam Pzak

RUKH
14090-14250

Harizonizk
5.k
<.z

<73.1
2.0

RUKY
1250012750

eriical
5.
450
SR

ESIE°E |
-53.0
2]
~25.0

E7.15°E
510
]
-25.0
7
IMIEGTV
g1a8
EOSK
na
nE
1232
ED
320
340

a5
S8
3.5

192
1.5
126
3.5

Clear Sky

B35
2071
o
4.2
3236
-51Q

-2E.0

RUKH
WJIC-12280

Horzonla
-@U
«h2

<TEA
o]

RUKY
1250012750

Verils3l
-8.0
5.1
ekl

E3.ISE
=560
13
260

EVISE

~S60

L1
260

T

AT
5145
325K
b

B5.8
3.1
0%
<12
228.5
-1EL]

228

£5
27
3.7

500
261

RUKH
120L0-14250

Hevlzantal
-80
<02

TE1
220

RUKY
1280012730

Werdicat
-6.0
280
220

[3APE
-S00
g
=264

&rINE

-Ema

&
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'EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UFLINK BEAM INFORMATION :
URInk E23m Name: RUKH RUKH RUKH RUKH: RUEH RUKE
URInK Fraguency (KWHz) 1400C-14280 1403014280 1230014250 14000-14250  14C00-14250 14003-14250
Uplnk Eeam Polarzalion Harizoalzh Hortzonla Hoelzontal Horzonial Harzerdal Harizoadal
Upink Relative Conlauwr Laval (dB) 5.0 -E0 -8.0 -840 -64 -S4
URIRK Cortaur GiT (gBK] 0.z .2 2 -02 -2 -0.2
URink SFD (dBWIe®) ~78.1 <781 T8 Br-h <13 -ra.1
R3n Az (i) 22 20 22.0 22.0 220 2
DOANLINK SEAN HEAT I :
Doaniink B2am Kame MEKY HEXRY MZRS MKV MEKY MEI
DOATIINK. Fraguancy (MHz) 1350092750 12500-127E0  12SCO-12750 | 12500-12750  12E00-12758  12500-12750
Doanlink E2am Ralarization Wzriical Werlieal “estleal “ertical werica Wares
Doantink Rl3tve Contour Leval (d8) 3.0 -3.0 -ED -E0 & 30
Doaniink Caroour EIRP [dEW) " 457 $5.7 25,7 - 467 46T
RN R (mon 2.5 2p 220 224 220 28
ADJACENT SATELLTTE ¥ : . !
S3lelliz 103l Lozation E3.15°E | E3.15°E 83152 3315°E 331FE J3INFE
URInk Posar Zensity (GEWHE) -5iLG ~5B4a Bl -£00 -£08 -0k
Upink Polanizaiion Advantags (de) d & L] (O 1} o
Soariink EIRF Senstty (d5/WHz) -25.0 264 260 259 258 -25.0
ADJACEMT BATELLITE 2 i
S3lellliz 1 Otbizal Losation EV.18E EFASE BT STISE STAFE ITAFE
URInk Posar 2ensity jgEWHz) -S0 589 =50 -Squn -50% 0.0
URnk Polanzation Advantags (dB) a o 11 ] « (i
Doanilnk ERF Deasity {a3WHz) -28.0 264 =264 =380 =255 25,0
ER INFORMATION : :
caTiris 1 % 1 4 4 4
Emission Dlgnation ISWOFSF I5MOF3F 3EMIIFSF IEIGTA JEMIGTA JEMIGTN
Infomalisn Rais (Mope) na 0’z nla ITTEAE ZPT60.6 277536
CararMedaialian TUIFK TWIFM TWEM GR3K QPSIC QPRSI
P23%70 Feak Bandvddin of EDS |MHZ) 45 & & na na na
Codz Rate n'a n's nia a5 k] 2
Dozunisd Sandatcin (RHzy 36230 350C0 3300 133 I013% IS
&tosatzd Bardwien [kH) 36030 25000 35000 35000 38CAD0 IECOD
Minimuy QN, Clear Sky (d5) 100BE 12.E0 13.032 3,35 A% 338
Minleum Ci, Fat (48] 0uaE 10.E0 12.00 3.3 333 338
UPLINK EARTH STATICN
Z3rin S:aller Dlarzler imeisrsh 4.5 . 25 L5 4.5 43 4.5
Zarin Saalisn Gain (981) 2.6 26 45 545 E45 &5
S Skvalicn Age 31.5 L 3.5 . 33 D -1 k3 B
ANLINK EARTH STATION . )
rin Sualion 2larasles messrsy 1.1& 118 138 1.29 20 120
=srih Sialiar G3in (el 42,0 425 £2.0 21 A5 421
=3rin Sialion GT [d3HK) ) D16 M.E 12.0 202 302 192
Zanin Sialion Skaslicn Ange 26 ME 23.6 205 285 Q8
LINK FADE TYPE T Cleaf Sy Lp Fage DownEzde | | Clear Sky UpFadz CoaT Fade
UPLINK PERFORMARCE S
Upiink Earih Stalion EIRP {d5W) 7LD TR 749 TET TET Ter
Upink Path Lass, Claar Sky [d8) aova purn | 274 2071 2671 2672
Uping Rain Attersation (98] o . nE 0. 2.0 ik} els |
B3lelliiz GT (CBK) .2 &2 -2 -2 -2 412
Sotizman Coretank (gEVWK-H2Z) 223.6 2235 - 268 2368 2565 233E
Camer dose Sandalath [d8-Hz) -] 56.0 -E60] -TeE -Td3 R A
B AL e k3 3%.0 233 a2 e lag
DOANLNK ‘?E s
Doarlink EIRP per Carler (d5W) ' L N0 330 L03 403 405
[Anleana Rzindng Emor (38) A5 -0.5 L5 : -GS -0LE 1.5
DoNElink Paih Lass, Cear Sky {d8) 5.2 208.2 262 20€2 2L62 5.2
Downiink R3ln aifsraisiion {dB) i ' 0.k BT 2.0 [xkx] by
Z3rin Slisn GT 3K px ] R ) 12.0 ne W2 ooz
Salfzman Conetanl (gBNYK-H2) 223.6 | 2285 prord XS 2268 256.6 2336
CaTiriNclse Sandniah [dB-Hz) ~58.0 <60 -E6.0 -T48 -74.3 -T&.E
£ By 128 128 121 7.9 74 €3
SN Lipliak {48 faRe) 2.2 30,0 230 222 233
SN Dovalink [dB) 14.5 145 131 .79 73 6.3
O Other links )Co-channel & I} 24 240 240 240 240 el
Ct Upiing AdRacsr: Sateille 1 (4B) 374 374 37.4 304 Lk 04
O CoaTilnk Adpacsnt Satedlife 1 {8 13,1 131 121 126 125 125
Ct Upink Adjacsri Satellie 2 (dB) 374 374 . 374 368 s © 304
ST Coanvink Adlacznt Satedite 2 (48] 13,6 13.6 125 126 128 128
Sk} Compasiis (48] 121 - 121 111 55 £5 45
Requirad Sysbem Margin (dB) 11 1.1 1.1 1 11 14
Minlmum. Ragaved SN {TB) 1.0 M [ A 10.0 34 L L4
=xpess Link Margi (dB) : 145 1.0 0L 1.0 13 o
1 1 i 1 1 1
B enstty [GBWIHz} -£57 257 457 527 27 527
Doarlink EIRP Density 3t Ee3m Paak. -13.0 120 =203 -36.0 -36.5 -26.5
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION

URIRk E2am Kame RUKH RUKH FUKH RUKH RUKE RUKH
URIrk Fraguancy [MHZ) 1400014250 14000-2£2E0 1Z0C0-1225) 12000-14250 14CCa-14250 14003-14250
URInk E23m Polanzallsn Hattzooital Herizontal Hoddzonkal Hodzoniat Horzorial Hiorizondal
UpInk Relalive Coalow Leval 1dB) 5.0 <50 20 -0 5.8 ~5.0
URInK Ceniour GiT (9B} 0.2 3.2 L2 02 -0.2 -0.2
UPInK SFD (ABYNM): -7a.1 “TEA <TE.1 «78.% ~T8.1 K|
Ran Rtz (ml 224 2.0 220 2290 220 a2a
Doanink E2am Name MEKY WER RERW MERN MERW MEIW
Dostiink Fraguancy (MHZ) 12500-127E50 1253012750 12500-12753 1285001275 1250012750 1280012750
DoaTiink B23m Polarzation warlea) Verfieatl Verticsl weries! ‘warfcal YR
Dosniink Rzisive Confour Lavs! [dB) 3.k -3.0 ! -E0 ~EJ -8 30
Doaniink Carisur EIRP HBWY 437 457 ZET ZET 46.7 463
Ran Raiz g 220 2.0 220 229 229 3240
ADJACENT SATELLITE 1 : :
S3lelitz 1 Qrbiial Lozation E3IISE E3.15°E 83152 33.15°E 33.15°E FHASE
UPinK Powar Density (cEWIHz) S0 500 -EE3 200 -£0.3 -5
Upink Polanzztion Advanizgs (dE) a 13 ] L 1} o
Doaniink EIRP Density (03WHz} <280 260 <2e .33 ~25.0 280
ADJACENT BATELLITE 2
S3lelli= 1 Omital Losation E7.ISE ETISE a5z 3TASE B7.15E ATASE
URIRk Powar Densihy {cBWHHZ) -35.0 -5 -E[D -EOT -20.3 -5
UpInk Polarzaion Advantags (1E) a g 13 C a o
DoaTiing EIRP Denstity (E5WHZ) -25.0 260 <2653 ~E0)F -25)0 ~24.0¢
CARRIER INFCRMATION
CaTirid N E & E & &
Emlssion Decignation AEMIETW 10TV TOSETW ICICCTW 10OKGTW IS
infomalisr Itz [Wope) H228.0 E22003 €240 ThZ TEZ {3
CaTir Medulallan AFSK QFSY GPSK GPSK @PSIK @pPsK
P23k i3 Feak Bandesdin of EDS (MHZ) na . n'a lr3 na R'3 RA3
Coldz Rahe (R : 0.5 0.8 35 L3 LS
Ooxplzd Sandaicth (<Ha) eI &771 -rra T B TS
aiozalzd Bandaien (kHz) 10330 - 103C0 13260 1EC 1icd i}
Minlmuen QIN, Clear Sky {d5) RX-r JET 357 283 273 pedry
Minlmun SN, Fai (d8} 337 357 357 2.9 2.7 a7g
UPLINK s :
E3rin Siallon Dlamzler |meszrsy 4.5 £5 3 a5 4.3 43
Z3rin S:3tion 3ain (28l) S2E 846 54.6 54.6 45 B8
=3rin Sialisn Sivalicn Ange 3.5 318 315 313 313 35
DOANLINK EARTH STATION '
=3rin S<alion Dlarnzles \messrs) 130 130 1.20 147 117 117
Zarth S:3alicn Sain ydBI) 426 2.6 Erk-d £13 413 413
Z3rin S3lisn ST (dSNK) & 208 125 183 ie9 A=
Zarih Shalisn Sevallen Ange 2.6 9.6 285 285 285 =
£ iNK FADE TYPE. Llear Sy Up Faga Dawn Fada Clsar 8xy UpFadz DoaT Fade
UPLINX PERFORMANCE
Upink Earth Station EIRP [d3W) Ta.z g T2 BT E0F SOy
Ypink Fatk Loss, Clasr Sky jd8) aned 2371 2071 2471 2E7.1 20T
Upirk Reln Atteraistion (48] 123 a.a 0.0 &0 £9 £ad
S3lelliz GT (CBK) az B2 G2 -02 -0.2 -2
Saotizman Conetanl { sBAIK-H2) 3236 236 - et 31 2288 253.E 2335
CaTr Nose Sandwigh [1B-Hz) 533 SE3 -EE3 -486.3 -4&.3 -43.8
UpIng CiN 4B} 230 » 23.0 230 222 perotl
DOANLINK PERTORMANCE
Doanlink EIRP par Camler {d5W) 323 323 343 1d.3 143 4.3
anleana Paintirg Eros (98} <18 -5 B35 035 -0.5 =08
Doarling Fath Loss, Clesr Sky {dB) 2039.2 anE2 262 2062 2052 2682
Soariink R3ln &xtsnuation [dB) [1E:3 Q.6 a7 0.0 il ] {0
Zarin Sialisn ST {d3) ) 208 ME 128 129 1828 1w
Scltzman Conetant (sBWIK-HZ) 220.6 223.6 2288 (238 2588 22358
CaTiar Nelse Sandwich {dB-Hz) -53.3 SES ~BE.3 -43.3 -4&3 43
Soaniink G [dB) &8 : 3.6 5.8 T 7 €4
COMPOSITELINK PERFORMANCE . - '
C/MN Uplink {48} 23,0 2.2 230 230 222 38
Ci Dovnliak [dB) &.6 3.6 5. kX ki) €4
St Ofher links (Co-channel & 1k4) 160 16.0 180 162 160 pX1]
O UpInk sdiaczni Sabelile 1 (dB) 304 0.4 304 30 a0 204
O ConTiing Asdgjanent Satellite 1 {dB) 124 12.4 124 1.3 15 1.5
it Uplink Adfacsn; Sabetile 2 4B} W4 304 304 3 AL 204
O Cowntink Adjacsrt S3tellie 2 {(dB) 13.0 130 13.0 125 125 126
N N+} Compasns (18} 56 5.6 &7 48 43 349
Requirad Syebem: Mangin (98] 1.5 11 1.1 11 A 11
Minimum Raguived GN [eB) 38 3.6 3.6 20 23 253
Sxoass Link Margi jdB) [113] a8 0.0 &7 L2 B0
Mumberof Camdsrs 3 3 3 2€0 260 3
CARRIER CENSITY LEVELS .
UpInk Powar Density {cBWHz) E-ri -527 527 27 -5237 -52.7
Soariink EIRP Density 3t Eeam Pask =25.0 260 i) =350 =365 ~26.[¢
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION -
URIrk Ea3m Kame RUKH RUKH RUKH RUK#H * RLKH RUKHE
URiink Fraguarcy (KHZ} 14000- 14280 4032280 1400124230 12003-14258 14L00-14259: 14030-14250
URInk E23m Polarzation Horzomlzh Herizontst Hevlzonkat Horzonial Hortzenial Horzontal
Upilnk Relative Sonfour Lavel (dB) 5.0 5.0 €0 63 B -5.8
UpInk Coreour GiT (JBVK) 0.z 0.2 L2 -2 -0:2 -0.2
Upink SFD [dBWim? <781 Nr-Al 761 -SR] LR -ad.1
[An Raiz (mmhry 2. X0 220 224 feleds | feaedad
DOANLINK BEAM INFORMATION:
Doariink E23m Name MEKW MERY MAZS MZKN MEKN MEKW
DOARINK Fraguancy (MHzY 1258012750 1250012750 12ELC-1275D 1280312750 1280012750 123900-15750
Doarlink B23m Polarizafion weriipal Verlical Wedles! ‘verieal artcall WERRE
Doanlink Relalive Sontour Level {dB) 3.0 -3.0 -B0 -£) -8, -34
Soaniink Cariour EIRP dBWY 3.7 57 ZET 267 467 46T
Ran Rz (mmihr) 2.0 2. 220 224 221 a2
ADUACENT
Saletliz 1.0mi E3ISE EIISE 83.45° 33.15°E SAIEE JEE
‘Uplink Poaer Density (cBW™WHE} -5.0 -S040 el ~E0F -E04 -6
‘Upink Folarizstion Advanlags (dB} a & . B ] 0 o]
Doaniink EIRP Denstty mnwl-m 250 <260 260 -26.% 254 -25.0
Satellz 1 Omiial Lo,aﬂon ETASE EVISE &§F.IFE 37.15°E 3FA5E STAEFE
URIRR Poser Sensity (GBYWHE] =50 -G0d -E0d -S0.3 -S54 Rkl
Uplnx Polanzation Adeanlags (dE} 1] 4 & | 1 [«}
Soarlink EIRP Denstty {g5WHZ) -28.0 264 =260 -28.0 250 -2a.n
CARRIER lNrORMATDDN
T 7 T € [+ &
INASET IASET 1MASGTVE H0OKETY SOIKETIV 4ICKGTW
€145 614.5 6145 1535 18E 1835
CaTiar Mchlallun EPSK. 525IK BRSIK BFSK BRSX BRSK
22310 Feak B.:nd&.“dln of EDS (MHz} n'a n'a s A ra na
Sodz Rate LR Q.8 - a8 5 s ek
Ozuplzd Sandalnth (XiHz) 1238 1228 1220 20T AT ke
Atozatzd Banwsen (KHz2) MED 1280 148 ALQ 480 400
Minlmum G, Cliear Sky {d5) - Y ] 270 230 349 2. a1
Ainlmun /N, Rain (4B SAR 230 230 3.49 2m fedr 1]
X EARTH STATICN .
Zann Sialisn Dlzmzler (melsrsk 45 28 25 .2 12 12
-ann Sialian G3in (381 ' 46 6 546 223 423 423
h Sialisn Stavslicn Ange 3.8 38 315 313 k] 3.5
CW'*IL!NK SARTH STATION
Zarih Stalicn Dlamsler {messrsy 116 1.16 1.16 250 453 5%
rih Sialion Galn (Bl H.& 41.6 41,8 338 4 3.8
=3rin Salicn GIT {[d3K) 19.6 12.6 185 316 M8~ 08
=31in Sialisn Siavslicn Ange 22,6 29.6 236 285 285 9.5
LINK FADE TYPE Clear Sky Up Fads Dowin Fadz Clzar Sky UpFads DosT Fade
UPLINK FERFORMANCE
URIrk E3rth Station EIRF {d5W) 52,5 .6 52.8 202 402 462
URlik Paik Less, Clear Sky (dB) 2074 2071 2974 2871 2071 2671
Uplirk Rain Atenuztion {d8) o a.a a.n O B3 2}
Salelltz CTHEEK) ~3.2 -2 -B2 -2 -02 -2
Soitzman Constanl [gBANK-Hz) 2256 223.6 RE5 2265 2558 2256
Cariar Neise Bandaleh B2y -53.9 Ejel] -50 4G -S43 -Sae
Uplnk Sitd {8} 23.8 22 220 .35 S8 ES
i3 NLINK PERFORMANCE : .
Toarlink EIRP par Carlsr {d3W) 5.9 5.8 259 203 bl 20.3
Anleana Palnirg Emor (35) 4.8 -I& LS -BS -0.8 -3.5
SoNrink Path Lass, Ce3r Sky [dB) 203.2 202 2062 2062 2062 el -l d
Joanlink Raln Aslzrualion {dB) g a.n 9.7 3.0 Ca Ly
Z3rn Sallon 8T @K 19.6 12.& 3.8 318 M5 0.8
Satizman CenstanljeEATK-H2) 3236 2236 2268 2285 2568 2336
CaTiar Noise Sandaich {0B-Hz) -3L9 -Gre -E09 -S43 -S4.5 -0
Doanlnk CfM{dB} 78 7.6 58 163 163 7.2
CCMPOSITE LINK PERFORMANCE
SN Uptiak [dB) 23.0 2.2 220 £S5 85 B
SN Dswnlink (dB) 8B 7.6 5.8 163 163 172
S0 Other links [Co-channet 8. 1K} 15.0 5.4 18.0 1620 160 8.0
G Uplink Adjaczns Sahelite 1 (UB) 3.4 4 34 133 123 13.8
Ok CONTInK Addlacent Sabelltbe 1 {48 11.2 11.2 112 237 237 »B3
S Uplink Adjacen: Satelite 2 (4B} 34 304 3k 133 133 133
Cft COATHINK Adjacznt Sabellite 2 (dB) 126 12,6 12,6 242 242 4.2
SN+ Camposiis (48] 43 LT 3.8 4.5 E] 4.4
Rexquirad Swehem Margin (98] 14 1.1 1.1 i1 1.1 14
Minimun Reguired TN (0B} 34 27 27 24 27 27
Zxoess LInK I‘.'lar_:m (48) oz 0.8 an 2.0 C1 &5
3 24 24 24 - EQ 21
Uit Possr Density {oBWIHz) -32.7 527 -E2T BTE 575 -57.5
Soanling EIRP Sensity 3t Eeam Psak -26.0 .=26.0 <260 =205 -35.6 -23.6
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

GPLINK BEAM INFORIMATION

/

URIrk Beam Name EIY El EIxy EIKY EIKV EIKY
URIRK Fraguercy {Hz) 1d0a- 14250 14300-12280 A2ACC-14250 1400314250 14C0D-14255 14030-14250
UpIrk E23m Polarzatian Wartieat Veriioal “Werllcal Wetlfcal Waricd vERkR
URlnk Relative Conlour Level [d8) 0l Ad <60 -6 ~5.3 -5
UpInk. Coriour GIT 3B} 3.5 -8 3.3 ~35 -3.2 3.5
URink SFD (dBVY=} -32.2 =322 -g22 -g4.2 ~E22 -e2.2
RAni Raz (movkhe) as.n as.n 95.0 LY 250 =113
DONNUNKBEAMINFORMATION. " )
Soanink Eazm Nam EIKH EIKH ElKEH: EIXH: EXRE EIKH
/
Sownink Fraquancy (MHz) 125001270 12500-127E0 12ECC-12750 12500-12750 1280012751 12508-1375%
Soaning E23m Polarization. Harlzonlat Hertzanlat Hoczontal Hoclzanial Honzendsl Horzonizt
Dosniink Relative Condour Lavel {1B) 5.k -850 -6.0 -€41 -3 -5
SoARng Cariour EIRP (JE'W) 40.9 40.5 Z3.9 il ] 463 403
Rn Acs imr'hrh as.n a5 a5t 9810 350 £5.0
ADUNACENT SATELLITE 3
Satelliiz 1 Orbiial Losation. E3.I8E E3I5E 3T SH1E 3315°E FAIEE
UpInk Fowar Density (CEWIHZ} ~51.0 ] B2t -S04 -5 -516
Upink Folanization Advanlags (45} 0’ o ! ] o o
SoARlnk EIRP Sensity [a5WHE) -25.0 -26. 260 -35.8 25 250
ADJACENT SATELLITE 2 )
Salelliis 1-Orbiial Losatinn EVISE EFISE EFAE 37.15°E J7AFE S7A5E
Upiink Fosar Sensity (CBWHzZ) -3H0 -30.0 -E0 ~E0. -804 -J1.0
Uping Polarization Advanlags (48) ] & i ] o ]
DOATIINK EIRP Densty (ESWHEY -2 -26.0 <264 364 158 6.1
CARRIER INFORMATION .
Camierix 1 T k] 3 3 2
Zmlssion Dzsignation 25KOFSF ISHOFIF JTWIFSF T2IGTN TAMIGTA EMIGTW
oAl Rz (KOFE) na ot nfz 55539.3 55539.3 555323
Camiar Medaalisn TVIFM: TEEM TVEM CPSK 2P5K QPSK
Pzax 10 Feay Bandvidin of EDS (MHz} L34 &L 2.0 aa ra a3
Colz Rake n'a 241 nis 8.5 2] s
QuIpl=d Sandaicn |XHZ) 36000 600 35300 60365 ikl -3 SEA5E
ATolalzd Bardsich [!c’.-lz] 3300 26000 o]l T2L03 Frinahy TID
Minleuen 3N, Clear Sky [d3) juksle] 10.CC 10..4 3.33 3.3 38
Minlmum G, Fal jd8) 100 10.6Q 10.60 3% 23 338
UFLINK EARTH STATICN
E3rin 2allan 2lamzler (meisrs) 45 £8 28 45 4.5 435
E3rin Saliere33in (981) BE S 4.6 4.5 g 4.6
Zarih Siallan Svallen Angle e 1.8 3.9 319 29 g
MK EARTH STATION
S3rin Siatlen Slameler {melsrs) 233 233 23 262 2.62 252
Zarih Sallan Galn =] LoR-] 475 27.9 263 469 453
Zarih Sallare G {d3K) 258 258 224 263 263 N2
Sarin Salien Savallen Angle 3. S1E e 39 212 3NE
LINK FADE TYPE Claar Sy Up Fags Down Fadz Clzar Sky BpFals CosnFade
UPLINK PERFORMANCE
URIRS. Earn Station EIRP (dS10) TLE TEE 736 TES TES TBE
UpInk Faik LagE, Ciaar SKy (dB) 2074 2071 207.1 2171 2671 24T
URIn Rale Axderaation {48) o 20 .5 ‘a0 4.0 C3
Sateliiz QT (CEK) =35 38 -3 =35 535 35
Salizman Conetant (CEWK-Hz) 236 2236 288 VLS 255.E 338
Camiar Nolse Sandwicth (dB-Hz) -55.8 -3E.0 -560 -3 - T
iRk CIN (05} 5.4 23 254 162 144 134
DOWSLINK DERFORMANCE .
DoATHNK EIRF par Camizr {d5W) 3T A Krl | Lk ] 409 d023
Anleana Palndng Eror (3] .5 Rt B3 -LS -0.5 0.5
SoAring Path Lass, Clear Sky (B} 205.2 2082 2062 282 2632 2AUS2
SoArlink Rain Aslsraaiion (0B) 0g .6 A5 &0 £a 35
Z3rin Salian&T {d5HK) 255 2568 2249 265 263 53
Sallzman Canstanl (EBAKHE) 2236 223.6 2265 2285 5.6 2335
CHTRr Melse Sandaieh [UB-Hz) N -58.0 -36.0 -E&0 7va “Trd -.E
o % CiN [dIB) 13.6 186 12.2 117 "7 53
i SITE LANK PERFORMANCE .
S Uplink [dB) 25.4 223 284 164 144 164
CiM Dovalink {dB} 13.6 136 12.2 17 ny 3
Cit Ofher links jCo-channel & Ik 20 2.0 22.0 240 240 249
Cit Uplink Adjaczni Sabeiite 1 (4B) e Iz 2 202 2m2 9.2
O Coanink Adiacsnk Sabaiite 1 {48) 23.2 8.2 232 163 1683 B2
¥ UpInk 2djacens Sabelite 2 dB) k] 7.2 e 282 282 293
Ci¥ Coatdink Adjacsnt Sabalitte 2 {dB) 23.8 38 238 162 169 5.3
CI N+ Campasiz (dB) 15.00 145 111 2.6 B.1 43
Requirad Svehem Margin (dB) 11 1.1 11 1.1 11 11
stinimeem Reguived 0N (0B} 0.0 106 1%0 4 3 £
Zxoass Link Margin (B 38 34 aw A3 37 2]
2 2 2 1 1 1
i} ~£E.0 ~L60 -464 -533 ~E3 -53.5
Soaniink EIRP Denslhy 3t Eeam Pk -23.0 230 =234 -30.2 -30.2 -3.2
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION

Upilnk E23m Name:
URink Fragusrcy (WMHz)

Upink E23m Palarzatlon

Upink Relattve Sontour Lewal (dB)
Uptink Coriaur GIT (dBIK).

URINK S70 BV}

R¥n Fafiz imea‘hry

CONNLINK SEAM INFORMATION
Doanlink E23ny Kame

Sosniing Fraguancy (MHz)

Deaniink E23m Palarzalion
Soanlink Rslstve Condaur Lavs! {dB)
Deneiink Sarour EIRPAB'AY

AN Fegz (i

ADJACENT SATELLTTE 1

Saleitlis 1 Ombiial Lozation
Uplink Roser Sensity jeEWHzk
URInk Polarizsifon Advanlags (B}

Soatiing EIRP Sensity (u5WHZ)
[ADJACENT SAGELEITZ 2 -

Satelifz 1 Omiial Losation

URINK PowSr Sensity (gEWHz)
URInk Folarization Advaniags (A}
Doaniink ERF Density (dSWHZ}

CARRIER INFORKATION

Emlssion Dzelgnadion

Infomration 832 m;:e]
CaTarMedaallsn

P23 0 Feak Emm «din of EDS (MHz)
'Cods Rate R

'OoUplzd Sandalcth [kHz)

Afocalzd Bandwien (KH2)

Minlmun SN, Clear Sky (d3)
Minlmum SN, Ratn g8y

UPLINK EARTH STATION

E3rih S:alicn Dlaraster |meizsrs)
Z3rin Sualizn G3in (Bl
E3rin Salian Ssvalicn Ange

SARTH STATION

an Dlamster imeisrs)
Z3rih Sialisn Sain (361)

Z3rih Salizn GIT {dSVK)

Z3rin S:alisn Svallon Ange

LINK FADZ TYPE

UPLINK PERFORMARCE

URInk Eam Station EIRP (a1}
URINK Fath 055, ClIr Sky (48]
URIRK Raln Aleraaton [d8)
Saleilis GT (CEK)

Salizman Conetant (CEWK-HZ)
Catier Nolse Sandwicth [J8-Hz)y
Upiing CJN{IGEI

Soaniink EIRF par Carmlsr (130
Anleana Bsindrg Emor (8]
Doaniink Falh Lass, Clear Sky {dB)
Soanink Raln Ailzruslicn {dB)
Z3rin Salion GT {dSHK

Salfzman Canetanl (SEAVK-H2)
CaTRr Ndse Sandaieth [d8-Hz)
Sownlink SN [dB)

COMPOSITE LiNK PERFORMARCE

G/ Ulink (4B}
cN Covnliok [dB) .
i1 Other links (Co-cnanne & 1K)

it Uplink Adfacsn Sateliie 1 {dB)

G Cowriink Adjacent Satelltie 1 {dB)
T URiIn Asdjaczn: Satelite 2 (dB)

it DoaTink Adjacznt Satellite 2 fdB)

CiiN+i} Compasiis (A8
Redquired Sweters M3rgIn (AB}
Ainimum Reguved G (05}
Excass Link Margh [dB)
Number of Canisrs

CARRIER DENGH ¥ AEVELS

URInk Powar Density {TEWHE)
Doaniing EIRP Density 3t Eeam P2k

={ 413
14030-14280

variigal
5.0
3.8
~32.2
as.n

EIKH
12500-42750

Harlzoalzh
5.0
4=
as.n

ES.IS°E
-54.0
3
~26.0

EV.ISE
~-500
.0
~28.0
5
10MIGT
§220.0
QRSK
n'a

Clearsiy

mE
207.1
0.4
3.5
3236
~58.5
20.L

2R

1.5
a2

D
256

~63.3
122

il
2.2
15.0
3T
1D i

w3

EIKY
14000-14280

Verlosl
«B.0
<35

2.2
a5

EIKH
1250012750

Herzonlat
-5.0
0.2
5.0

E3.15°E
-5ea
&
~26.0

EFISE
~58.0
1]
-26.4
I3
WIS
€220
QF3K
fal=3

4

OII&}“M
o sl
Do o

Lp Faga

mE
2074
B
-5
2235
583
15.2

R2F

2082
(2]
256
223.6
SES
2.2

5.8
2.2
16.0
o bed
167

173

~522
284

B¢
128L0-1225]

Werliesl
6.0
=45

-322
250

EICH:
1256012750

Heezontal
B0
209
220

83.15°2
-EC0
ki
=269

SFAPE
o= eks ]
i3
=264

L)
10M3IGTIW
€240

PSY
10r-
0.8
6771

133E0
357
3857

Down Fadz

TS
porra |
.0
-3
2266
-BE3
220

20.0
3.&
16.0

307
167

307
17.3

ES

1200014258

Vertical
-60
-3.8

-£2.2
as0

Elx&
12500-12750

Horlzanial
-6.0
Ang
Qs

IAITE
-ECLD
o
560

FFAFE
-0
r]
-Zea

&
RGN
TOE
QRSK
e
3LE
I8
1C0
2.2
259

45
Sd3
oy ]

239
261
260
J19

Clzar §ky

SRV
14C00-14250
arica
-6.3
5.5
~g22
350

ElXHE

128003-12750

Horzerial
6.0
4ea
284

$AFE
- T
a
-25.3

3TAFE
-£02
o
250

&
103KETW
TELA
QA5
na
ES
Kl
icd
278
278

43

E45
M9

335

SR
14008-1425E
WERcR
-S40
~3.5
~82.2
£S48

EIKH
129)3-12750

Horfzontal
50
40.2
=2

SZAFFE
=36
1]
-6

S7T1SE
-G
o
Bk

5
TOCKETTF
704
QPSIC
&3
ES
75
103
58

273

435
48
3Nz

232
45,8
RER ]
bl

Coan Fade

p =k
27X
e
a3m
-43.&
153

122
,.u &,
2052
35
B3
2238

49

B2
43
w0
97 .
we
Q3
-2

1.1
&l
|

-53.5
=305
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS ( continuéd)

UPLINK BEAM INFORMATION

URIng B23m Name:
UpliRk. Fraguarcy (WHz)

Upiink E2sm Polzrizalian

URInk Relative: Sonfawe Laval (dB)
URIRk Coriaur GiT (3B
UpiIk S7D [dBYAim?)

Ran Ras (mroehry

ILINK BEAM INFORMATION.

Doaning E23m Kame
Soariing Freql.enc.v [MHz)

DoARHNK Ba3m Priarzation
Soaniink Rslative Confaur Laval (0B)
Doaniink Cariour EIRP (BN

20 Faiz {mribry

ADJACENT SATELLTIE 1

Salellis 1-0miisl Losaiion

URInk Pyssr Density {GEMWHE}
Upink Poianzation Advanlage (9B}
Soaniink EIRF Sensity (d3WWHE)

ADJACENT BATELLITE 2

O3t Losation

Upirk Po#r Density {CEWIHz}
URInk Folarnization Advaniags |48}
DOATIINK ERF Sensity {d5WHZ)

CARRIER INFORMATION

CaTisrid

Smission Dzeigration

infomralizn Rz (dre)

Catiar Medulatian

P23kt Feak Bandvidin of EDE {MHz)

Codz Rate

OsziplEd Sandwletn (dHz)
Afozalzd Bardsien [KHz)
Mintmum G, Clear Sky {d3}
Minimum N, Rain idB)

=arin Sialian Slarnzler metars)
Z3rth &3lizn Gill’l I,dEl{
3

=arih Satlon 2 ..ldn:le:o‘me::r-:}
E3rin Station S3in (dE8LY

Z3rih Siatlan &T (dSIK)

Zanih 2ation Skwallen Angle

LINK FADZ TYPE

UPLINK PERFORMANCE

URInk Eanty Staiion EIRP (A3
URIRK Path L.oss, ClarSky (48]
Uplink Rain Adersaton {dB)
S3leliiz GT {TEK)

Salizman Canetant [GEANK-HZ)
CaTRINdse Sandwioi [HB-Hz)
JPIn%. CiN [dB)

SONVNLINK PERFORMANCE,

Dowrlink EIRF per-Camler {d3Ww}
Antenna Fointing Eror (38}
DoaRink Path Loss, Sear Sky [d8)
'DOARINK R3In Afzrealion {d8)
E3rin SAlien &T [d3K)

Sslfzman Conetant (EANK-H2)
CaTiar Mclse Sandsicth {18-Hz)
SOARINK G [dBy

COMPOSITE LINK PERFORMANCE

CN Uptiak 48}

S Davinlink (B}

C¥ Othes links {Co-channet & Ih)

. Upink Adfacsns Sahettle 1 (d8)
Cit Cowriink Adjasent Sateliife 1 [dB)
G URIRK Adjaczns Satelite 2 (d8)
CiF Coariink Adjacsnt Satelilie 2 {0B)

Ci{+l) Compaosiiz (dB)
Requirad Syetem: Margin: (48]
Mintmum Reguied CIN (GS)
Zxpass Link dargh {dE)

Ersity (CEWIHZ}

chmlnk EIRF Density al EeantPsak

EIRNY
14030~ 14250
verlieal
S
3.5
-32.2

N oesp

IZIKH
12506-12750

Hertzontzl
5.k
4.2
Qs

E3.I5°E
-5.0
1]
-26.0

EFIEE

-30.0

1]
-28.8

7

MRS
E128
EPSK
na

Clear Sky

51.6
ik |
151
=38
2338
-53.9
134

240
0.5
a05.2
rE1]
254
2238
-60.9
1.z

134
1.2
15.0
2.2

16.5

-33.9
-30.8

EIKY
1433014280

Verlioa!
-5.0
<35

322
25.n

EIKH
12510-12750

Heyzantas
<5.0
43,2
a5.6

E3ISE
<5640
i
~264

EVISE

564

13
-26.49

T

IMASETW
5148
528K
113

Up Fage

516
Rar |
&0
-5
235
SLe
1z24

280
<05
&05.2
22
254
2236 .
SKe
1.2

124
nez
16.6
2.2
132
22
16.8

7.3
1.1
27
3.5

=3

-539
309

EIXY
143001425

Werdlesl
-E.0
]

-322
920

ElKGH
125L0-12730

Heetzontal
~E.0
2.9
aE.0

535S
-S040
&
260

&r5%E
-SE03
fis]
<260
7
IMISETW
8145
SPSK
ofa

Dawn Fada

5165
2071
0.0
25
265
E6a
15.4

240
R
NEe2
3%
2335
22853
<E09
28

18.4
L]
180
232
15.9
28.2
168

-532
-6

EBS

12000-14252

Wertieal
-6a
~35

-e22
s

El¥H

1250312753

Hotzgnial
-60
208
950

3215
0.8
o
-6

87.15°E
-E00
(3]
-36.0

&
ACTEETW
1835
BRSK
wa
[32-3
AT
4e¢
340
40

183
-Ls
2362
2.0
313
22686
-8d.3
167

4.8

167
16.0
186
217
128
223

&7\
1.1
3.4
32

1EQ

€64
-30.5

SRV
14000-14258

\arieH
-6
5

-822
w0

EIXH
1280012752

Hotzordsl
&8
ane
350

S31EE
50
o
255

STASE
-E0.0
a
Rt

&
40IKGETW
183.5
BPSX
'
£
A7
4Ca
A ]
27

25
ABE
]

48
538
e )
]

Up Fadz

488
2671

27
sy}
160

-53.4
&

IRy
14003- 142350

Varka
-5
=&

2.2
54

ZIKH
13803-13750

tanzoais!
-5
403
=St

FASE
-
g
26.0

IFASE
-k
g
5.0

-]
43CKETW
1835
BPSK
na
DS
aoF
400
2%
a73

235
108
33

35
3z

‘Toan Fade

4583

®B3
2[0 2

.5 &
3238
-8

104

€3

104
163
198
Fey )
195
223

55
11
biry
7
@0

-53.4
-31.8
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION : :
Upink E23m Kame EIRY EIKY ELR ERS ZIKV ZI
URink Fraguancy (MHZ) 14000142850 103012280 120E0-12257 12000142350 14E00-14253 14008-14250
Upink E23m Polarzation Varlical Werlioal Vesdieal \ertieal aricd WEria
URInk Relahve Contour Leval (dB) 5.1 5.0 £ 64 6 B-1:3
UpIRk Coriaur GiT (B 3.8 =25 -] -348 3.5 3.5
Uplrxs.'n BNy 522 |22 - -9E2 B2 -E22 -4
a5k as.0 25.0 9540 480 =Gk
OUM‘IIHR E23am Nane WIKH WIKH VitkKH WAKH WK E WIXH
iDoanlink Fraguancy [MHz) 1259012750 12530-12750 125E012750 1250312750 12800-12750 1230013750
Doariink E2am Folarzation Harzoalal Herzonl! Heelzontatl Hodzanial Horzordal Horzootal
Doanlink Rslstve Contour Lavel (dB) 5.0 -8.0 -E0 -6 -6 -5k
Soanlink Comiour EIRF I8\ 323 423 £4.3 243 4.3 4.3
RN Ras (mokry 221 20 220 2zq 220 a2
ADJAGENT BATELLITE 1 . ) .
S3telliiz 1 Orpial Lozaton 5152 E3ASE 83.15°% 3L1S°E SERIEE SIA5E
URIng Powar Density {TEWHE) 530 «<3G4 {eds | ~S0 ~£0:0 ~S0LE
Uplink Polarizalion Advantags jdB) a . k:3 ] <] 1] a
Doanlink EIRP Density (dSwWHzE -2E0 2690 =264 -25.0 -5.0 -24.0
S3lellliz t Omiisl Lodation EISE EFISE- -0 3T1S°E JTAFE J7ASE
URIRK Fowar Density {CEWIHZ) -53.0 -5 -ER4J -E0T -E03 -0k
‘Uplinx Polarization Advanlage (4B} a & L+ =] s} o
[Coarlink ERP Density (o5WHZ} -28.0 <2640 =260 p3ad -25:4 -4
C RIER |N’0RF¢‘AT(ON . .
CaTlRrI 1 1 i 3 3 3
Smission Dzelgnstion ASWOFSE 35MOF3F SEIMIF3F T2HAGTN TEMIGTA TINIGTHY
Infomallsk Ratz OFE) na . G nfa | ssm30a S3630.3 SEERLI
SaTir Mcdatalion TR TVER TS QPSK 2P5K QPSK
Ps3K 0 Feak Bandwsdin of EDS {MHz) XU LN:] aE na nia n'a
-Codz Rahe . na fat-} falr3 18] [KE] ES
<OoUplzd Sandatctn (3Hz) 3601k 36000 3000 o) 53265 GLase
AToatzd Bardlaien (kHZ) lahilad 35360 3809 V2EQQ T30 T
Minimum /N, Clear Sky {d3) 100D 10.CQ 10.00 3.35 .55 A3E
Minimum SIN, Rak (d8) 100 13.EG 10.E3 3.35 A3 338
UPLINK EARTEH STATION
Zarih Sallzn Dlamzter (medsrs) 4.5 28 25 4.5 45 45
=ann SiallenS3tn. (JBI) 86 S8 54.5 54.6 LR S48
salicn Sievalicn snge 3.8 318 31.9 313 e aE
3 INK EARTH STATION
Z3rih Swalizn Dlamsler {melsrs) 140 116 1.40 147 .17 1147
Z3rth Salfen S3in (dBl) 1.4 414 214 &1 N8 413
Z3rih Qfall"n ST {dSHK) . 19.4 194 134 128 129 . e
=3rin Eallon Savalicn Ange 298 236 236 . 285 285 =k
LINK FADETYPE 5 Clear 5y Up Faga Daown Fada Clzar Sky UpFals Coan Fade
UPLINK PERFORMANCE : .
URIRK Earth Station EIRP [d5W) TEE TLE T4.8 TES JES TEE
UpIRK Paik Loss, Clar Sky ([18) ara parry | 2371 2071 pricr 2T
‘Upinx Raln Attereiation {98 [s1:3 20 PN 30 440 sl
[S3lelitz GET (e ’ 3.8 -35 =35 -3 3.8 35
Scitzman Congtanl [BAVK-HzZ) 3286 =256 265 -~ 2288 2355 o]
'CaTiar Nolse Sandaigth {d8-Ha} -58.0 -560 <EE0 A Eor - -iE
UpinK Gk a8 254 23 284 162 ' 142 &4
NLINK PERFORMANCE |
DU\rdlnk ERP par Cariar [d5V0} 418 40.8 2315 £4.3 4.3 443
[Anlenna Reinting Eror (5} Q.5 -&5 -bS ~LS -0E 345
iSowniink Paih Loss, Cear SKy {dB] pooc-Red 2082 262 2062 2[6.2 ‘a2
‘SoNRINK. R3in Aztzraslion (dB} oG O 0T o] K] iy
=3rin Sallen 3T {dSK) 134 19.4 18.4 129 129 E A4
Saitzman Conetant [SENWIK-HZ) 3236 2286 22E6 2388 peder R : i
CaTiar Nolse 3ancwicth [dB-Hz2) ~G6.0 SE0 -8E0 “Tva -173 &
Soarlink. G/ [dBy 156 156 132 . 3.2 £2 6
COMPOSITE LINK PERFORMANCE
S Liglink (dB) 254 23 264 1E£ 4.2 184
[CM Davalink {dBY 15.6 15.6 139 8.2 E2 €2
it -Otner links [Co-cn.ﬁrlet &1 200 20 220 24.0 24.0 44
Ci Upink Adjaceni Sabelite 1 {dB) 7.2 7.2 372 282 262 Q2
it Coaridnk Adfacant Satellite 1(d5) 177 177 17.7 122 122 izz2
o Upink Adiaczn; Sahelile 2 (48] 7z 37.2 312 282 2e2 a2
C¥ Coariink &xdjacent S3belile 2 (dB) 19.¢ 9.5 129 IER] 34 ) EER]
CifN+I} Compaslis (9B} 12,6 "y 121 £S5 52 4.3
Required System Margin (98] 1.1 1.1 1.1 1.1 11 11
Minlmum: Reguved GIN (G5} e 0.6 1o 34 a2 3L
_xoass Link Margh (B} [rk:] 133 s 1.1 £y £l]
2 2z 2 1 1 1
Upink Rosar Senstily {CEWWHZ) _-LEQ -6 -4 585 -832 538
Soanlink EIRP Density 3t EesmPsa -3 -188 -85 3FE - E 278
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UELINK BEAM INFORMATION |,

Upink E23m Name
URIRk Fraguercy (MHz)

Upink E23m Polanzalisn

URink Relatve Coalaur Lavel (18]
YRRk Cengur GrT (dBiK)

URINK SFO [dBmE)

RN Rae immdry

IDONALINK SEAM INFORMATION,

Soaniink Ea3m Name
SoARling Fraguancy (MHz

Doarlink E23nt Polarzation
Soanlink Rzlative Sondour Lavel [UB)
‘Soarlink Candsur EIRF (dBEW}

Ran Rars (mmkry

S3leilltz 1 Omial Losation

Upiink Posser Denstty (gEWHZ)
iRk Polanization Advantsgs (96)
Soanlink EIRP Density Jd5

- |ADJACENT BATELETE 2

Salelltz 1-Ombilsl Losation

Upink Poasr iDensity (UEWHE)
UpRink Polanzalion Advaniags (IS}
SoATnk EIRP Density {d5WHz)

'CARRIER INFOR|

carRri

=mission Dzsigration

informalicn Rz (Kope)

CaTiar Medualisn

P30 Feak Bandvidin of EDS (MHz)
Codz Rake

‘|oozaplzy SardAtn [KH2Z)

Alolalzd Banduien (kHz)

Minimum SN, Clear Sky (d3)
Minimum G, Raln (dB)

UPLINK EARTH STATION

Zarih Sialon Dizmsler (meizrs)
Zartn Salisn G3in (98I}
=3rin S:alicn Savalicn Ange

DOANLINK SARTH STATION

Z3rin Sialisn Diamsler (mesers}
Zarin S:alian G3in (I8l)

=3rih Sualion ST [d3K)

Z3rin Slalion Sealicn Ange

LINK FADE TYPE

[UPLINK PERFORMARCE

‘URInk Earth Skation EIRP {d3\W)
Uplnk Path Loss, Chaar Sky (4B)
UpInk Rain Alteraiaticn {dB)
S3lelits GIT {CBVR)

Salizman Constant [cB'AVK-H2)
‘caTier Molse Sandscth {d8-Hz)
Upng CiM (48}

DONNLINK PERFCRIMANCE

SOARNK EIRP par Camisr (d5W)
Antenn3 Pointng Emos (a8}
'SOATINK Path Loss, Caar Sky {dB)
iSoariink R3ln &:tznuslion {dB)
Zarin Sializn &T {dS0)

Sclizman Constant {MBWKHZ)
‘<CaTiar Molse Sanadwich (dB-Hz)
Doaniink COM {dB)

COMPOSITE LINK PERFORMANGE.

SN Ligtink {4B)
S Dezvwnlink {aB)

X Otner links [Co-channet 8, 1)

T Uplink Adiaczni Satellle 1 (98)
Ci¥ Conniink Adiacent Satallite 1 [4B)
C¥ Uplink Adjaczni Sahelite 2 [dB)
CE Conniink Adjansnk Sanite 2 (d8)

ICi M1} Composiis (dB)
Rexquirad System Margin (18)
Minimum Regaied CIN (5}
=xp255 Link Mangh (18]

Upink PoAsr Density [CEYWHz)
Soanlink EIRP Denstiy al Eeam Deay

EIRY
1400014250

wariieal
5.0
=3.&
-32.2
5.

WIKH
1250012750

Hartonlzk
S0
4£3
2.6

E3.15°E
-S5O
a
280

E7.ISE
-530
o
-28.0
3
oM2ET
§222.0
QFSK
na

Clear Sky

TOE
2074
LB
-3.5
2236
£33
2.2

353
4.5
pd - Bed
g
184

EIKY
WoIC-14280

erlipal
5.0
-3
522
950

WIKH
12500-127¢€

Herzonlsd
-5.0
443
250

E3.45E
-50d
&
-2ed

E7.I5°E
500
@
264

=)
FAVIETW
€220
QP3x
afa

Up Faga

75
2074
Al
35
236
SE3
15.2

353
-5
ZQ8.2
a.n
194
223.6
-SE3
az

15.8
az
5.0
307
1"z
3.7
L 134

=

260

EIXV
12000-14250

Wedles!
-£.0
-45

-32.2
5.0

WIKH
1250012750

Heedzonkal
-6
220

83.es
-£60
1]
<260

&35
-5R0
L
=260

10KSGTIA
€240
CESK
fal]
a8
&I71
102C4a
JET
357

1.0
254
134
236

Dawn Fada

SR
=260

ERW
| 14003-14250
Wencal
- &0
35
232
981

WakH
12500-12758

Hodtzarsal
~EN
£4.3
220

B3AFE
20
]
25

3TAE
-S0.3
<]
-254F

£
IGAETN
ThLE
CPSK
A
i)
%
1C0
28
299

45
54.5
319

.1
21.5
185
285

Clzar Sky

289

189
8.2

164
287
1Cs
287
123

45
1.1

20
T
70

535
271

TIKY

1400014258

warfes
B8
-3.5
-E22
850

WKE

12800-12750

Horzorial
.5‘15.
44.3
220

SIIEE
-E0.0
o
-25.4

3TASE
-E0.0
a
-5
]
NIKETW
ThE
QPBIC
ra
b3
i3
100
ey}
T

187

2052
[xta}

-45.3
&2

.3
E2
164
-k
03
i3
23

=374

ZIRY
14033-1425C
Wanies
-5.8
-3.5
~82.2
=3

WIKH
12808-12750

Honzonial
~5.0
342
28

J3IFE
-S.E
1]
-25.6

J7AFE
-S0.E
1]
~25.k

&
JACKETI
0.4
QPSK
w3
B3
)
ia
272

k-

11t
1.5
18E
k-3

Loan Fade

493
2674
(D]
-3.5
2335
-43.8
@3

1’3
-0.E
2662
:0r)
185
2288
-43.6
-7

18
-2
168
-
s
=l
123

29
11
23
11}
Kyl

-33.5
27
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION S R
UpRiink E2am Name EN EIY EIRY B EIRW SV
Upink Fragusrey (#Hz) TA400C-142EC 1400012280 123E0-12250 12300-14258 14C0)-14250 14000142506
URlIrk Easm Pclarzatlon “erfloal ertipal Vedical ertteal Wharica Veriiat
URInk Relative Coatour Level jdB) 5.0 ' 6.0 6.0 €10 Bk 5.0
Uplink Coriour GiT (8K, 35 -34S -3.8 -35 [E -3.8
URInk 57D [dBWIm3, -anz ~AE2 -an2 -£232 -2 ~2.2
i Q5.6 Q8.0 250 ag.0 k:1-32] 234
WIKH WIKH TKH VIKEH VAKH . 'WIKH
DOARlnk Fraguancy |MHz} AZ5A0-12750 125IC-42250 128001273 1250012750 1280012750 1250012750
Dosniink E23m Paisrzation Harizontal Horzonts Horlzontat Hortzanial Hotzonial Honzeatal
Doanlink Relative Contaur Laval (d8) 5.0 -6.0 -&0 -89 -5 ~§XF
Doarlink Conour EIRP [dB'A'Y 4232 423 £4.3 £4.3 443 4.3
Rar Fetz (wohn) . 22.0 22.0 22.0 228 220 28
ADJACENT SATELLITE § ) - .
Saleliz 1-OrbEsl Lozaidn E3.15°E EQASE [ e 3LIFE JAAEE S3.15°E
Upiing Passer Sensity (eBWHEZ) -30.0 -300 -5Co Bk k) ~-30.0
URInk Polarization Advanlags (05) 0 ] ] E 0 o
Doaniing EI7 sty (GSWHE) ) -25.0 2640 -260 264 -25.0 -5
ADNAC c2 :
Salelliz 1-0rbiial Losation ETISE E7.INE &rass 3T1FE BTASE ATASE
Upink Fosar Sensity (oBWHz) ~50.0 ~50d -E0U -£0.3 -50:2 =3B
Uplnk Folarization Advanlage (d5) ] a a B i ]
Soanlink EIRP Sensity (@SivHZ) =280 =260 -260 Bl 313 -5 3.0
CARRIER INTCRMATION ) ’
Camaric 7 7 T & 8 &
Emlssian Deeigration IMAEGTIV IMASETN TMASETW ACIRETWY HIIKETIF SOCKETW
Informalizn R's (ps) B12.5 614.5 614.5 1533 156.8 1838
Camiar Meduislizn EPBK 598K 5PsK BFSK BFS¥ BPSY
P23k 10 Feak Bandwidih of EDS (MHE) i o' falr nia n'a na
Colz Rate 05 a.s a8 S 3] 5
Ooiplzd Sandwiatn ((H2) 122 122% 1220 36T AT W7
Afo>atzd Bandwich (kHz) 1450 1430 - 145 4L0 40J 40
Minlmun CHN, Clear Sky {dS) SAL 270 . 230 3.49 2% a7
Minimu CfN, Ral (d8) 320 270 230 3.40 m 2w
UFLINK EARTH STATION . . :
Zarih Sialisn Dlarzler (melzrs) .45 2.5 28 1.8 RE] 13
Z3rin Salien G3ln (Bl 6 &E - S4.6 265 465 458
Z3rin Sallan Sevalien Ange 3.8 3.8 Jte 313 A2 312
DOAWNLINK SARTH STATION
Zarin Salien Dlamzsler |meisrs) 1380 136 1.€0 &.8] 4.3] 4350
=3rih S3lizn Galn (4Bl &5, 437 LET 5386 E38 3.8
Z3rin Slalicn &T {d5K) 23.7 87 226 318 5 0.8
Sarin Salizn Svalicn Ange 2.6 20.E 226 288 ri=1-) 298
LINK FADS TYPE . Clear Sky Up Faos Davn Badz Clzar Sky Up Fadz Coan Fade
UF PERFORMANKCE
URInX Earth Station EIRP {d3W) 33.3 Ech 531 287 457 437
Uplnk Fait: Lass, Cla3r Sky (4B) 07,1 2074 2074 2071 207.F 2073
Uplnk Rair Atleraiaton (18] ki &0 a.n a0 4143 £33 ]
Satellliz GT {cE/K) 5.8 A5 =33 =335 2.5 35
Soifzm3n Constanl (CEAK-HZ) 3Z53.6 223.6 22686 o 22e5 2385 2538
CaTar Ndse Sangaiah (d8-Hz) ~51.9 ~509 -5063 543 -S43 5B
URink CiM (48] 10.0 EX] 12,6 EX EE 33
DOANLINK SERTORMANCE ~ '
Doariink EIRF par Camisr [d5W) R o o] 250 215 215 <y -3
Anleand Pointing Eror (48} Q.8 <3S IS -BS -0E -5
Joaniink Paih Less, Clear Sky (dB) 2052 2082 202 . 2362 2052 2052
Doaniink R3ln Atlzraslion (dB) . o 3.5 a7 4.0 LA LF
Z3rin Sialicn GIT {d3'KY 3.7 3.7 226 s 315 0.8
Salizman Constant {SB/AVK-H2) 2238 223.6 2268 22685 225.8 2538
CaTiar Hose Sandwiath (18-Hz) -G8 <09 -60G -S42 -543 -8
Rizi=X] 1.8 e ar 200 2800 163
SN Uplink (18] 0.k 3.8 12,0 3.6 4.5 ]
G Davalink [0B) 1.8 1.5 97 260 260 18.3
CiY-Ofner links (Co-channet 8. (k) 5.0 65.r 180 160 €0 B3
Ot UpiInk Adjacans Sabetite 1 jdB) 2.6 208 20.8 124 102 19.4
C¥ Coatéink Adfacsnt Satelite 1 {dB) 15.7 157 &7 249 243 248
CT Uping £djacen: Sakelite 2 |dB) N.E 2.8 20L& 104 TELZ 194
Cit Coariink Adiacsnt Sateliite 2 (dB) 16.3 15.3 183 28 254 254
CHN+3 Compasis (4B} 53 3B 52 9 33 €3
Requirad System hargin {8} 1.t 1.1 1.1 1 11 141
Minlmum Reguired M (gB} 34 27 27 24 iy 23
Zxoe55 Link Margi [dB] 12 0.5 14 24 6.0 0
Sumtes of Carlsrs - 4% 2z 48 . O 160 13
ER DENSITY LEVELS PR
Uplink Possr Density (eBWHz) 533 523 523 £5.8 -55.3 -55.8
Soanlink EIRP Bensty 3t Eeam Ps3l - <2749 279 278 -27.4 ~3TA =274
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UFLIN® BEAM INFORMATION

Page 88 of 93

'UpInk E2an Name WIKY WIKY WAKY NS WIEQS 'WIKY
URIRk Fraquancyr (MHEz) 14000-14280 1II0-12280 1200012230 12000-14250  14000-14250 14070-1425%
Upink Exam Polarzalisn ertipal werllesl Vestical wertical Wartest VERKH
URInk Refative Sontaur Laval (dB) S0 5.0 60 60 6.0 50
URInk Cerdaur GIT (B 2.3 2.3 23 -23 23 23
URink SFO jdBm} -32.4 o -32 4 -Ed 4 B2 ~ad.d
20 frrAs] 220 220 220 28
WIKH WIKH WIKH WIKE YK N
‘Doanlink Fraquancy (MHz) 125301270 1250012750 Y2ECO-12730 1280012758 12500-12752 12900-1875E
Doarlink E2am Palarzaion Hartooalsk Herzonls Hodzantal Hordzansal Hordzertal Horzontal -
Doanlink Rzlstive Sordour Lavel {dB) 5.0 -5.0 -60 6.0 -5 -5.8
Dosnling Carcour EIRF (AB'W) 443 423 4.3 4.3 443 443
b ) 20 22,0 220 220 220 23
S3telliiz 1 Ol Losation E3ASE E3ISE @343 SAIAFE S315E S215°E
UpInk Possar ensity (CEWHE} ~30.0 Ejxia ] -E0a -S0.3 -S04 -8
Uping Polanzation Advantagz ([{WS) ] 13 @ ] ] ]
Doanlink EIRP Density [G3WHE) -25.0 -2680 =260 ~3EiE -2 -25.8
ACENT BATELETIE 2
Saleltifz 1 Orbial Losalion ET.ISE EV.ISE o aTAFE. 3TIASE J7ASE
UpInk Powar Density (CEWIHZ}E ~53.0 -500 =L -E03 -0 -50.5
‘Upink Polanzation Advantags (48} 0 L & o 0 1]
-Doaniink EIRF Density (0SWHZ -25. 260 260 -36 258 25.F
< WMATION ' ‘ .
fefcas i gind 1 1 i E 3 3
Emission Daelgnaton ISNOFSF ISHOF3F SEMOFSF TOGT'N T2WMICTN TEMICTHY
Infomalian Rz (KDEE) n'a o'z niE $5539.3 55633.3 558333
[SaTsr Modalalisn TAFM TR TEM GPEK GPBK QPSIC
2=3k 0 Feak Bandvsdin of EDS (MHz) 4 &0 3] na n'a 3
Cods Rake n'a n'E g .5 =} k)
Ouuplzd Sandaictn (xH2) 26306 5IE0 3306 0265 51358 SL25E
Atosatad Barduign 1kH2) 30300 25000 3300Q T2000 72000 TE0ID
Minkuon SN, Clear Sky (03] 10480 10.EC0 10.CJ 3.3 .5 A3E
Minimunt SN, Raln (d8) wae 10.E¢ 10.62 335 A3 238
UPLINK EARTH STATION -
Zarth Sializn Dlarzler imesars} 4.5 28 2.8 4.3 4.5 4.5
Zartn SatiznGaln (GBI 26 &6 M6 4.5 Ed5 S4E
Zarin Salizn Sieslien Ange 2.6 238 236 266 88 98
DOANLINK EARTH STATION.
Zarin Satan Dizrnster [messrs) 145 110 1.10 147 A7 ER Xy
Zarth Satian G3ln (381 ¢ g1 3 18 419 413
Zarih Siatlen ST A3 19.4 194 134 189 123 183 -
Zarin Siatizn Skvsllen Ange 06 226 235 2048 el =23
LINK FADE TYPE Claar Sy Lp Fagz Daowin Fads Clzar Sky Up Fadz Cosn Fade
UPLINK PERFORMANCE .
Upink Earth Station EIRF {(d3W) 45 23 745 TEI TE3 -2
URInk Pathy Lass, Clar Sky (d38) anv.e 20712 207.2 2872 2673 el el §
Rk Ralm Aterazton {18 0a .8 .0 A jakc] 83
S3leliz: & Bk} 23 2.3 =23 23 -23 23
Sailzman Canetant (CEANK-H2) E23.6 2236 2285 23605 2365 233%
CATRI HOEe Sanasian [d8-Hz2) -55.0 -SE0 -E60 -Trd -va -TE \
Upink CiN (48] wE 25.6 215 185 165 105
L PERFCRMANCE 8
Doatlink EIRF psr Carrizr {d5W) 41.5 4.8 203 4.3 443 443
Antenna Pelndng Eros (35} R -1.5 -0 -B& -08 1.5
Dosniink Pain Loss, Cear Sky [dB) 205.2 E0E2 2062 2062 2C632 352
Doaniing R3in Astzraslion {dB) oG fsRe) T a0 itk ] L7
=3rin Slalizn GT [d30K) 134 194 134 188 123 1632
Saltzman Constant (TEAVK-H2) H23.8 2236 eS8 2266 2365 2338
[CaTiRr Meise Sandsicth (dB-Ha) -58.0 -5€.0 -E€.0 -7 -77.8 -Te.E
Downiing SN [dB) 15.6 156 135 a2 &2 .2
COMPOSITE LINK PERFORMANCE.
SN Ugliak {dB) e 25.6 25 145 1€5 15
‘T Dasmilink (dB) 156 13.6 13.6 4.2 B2 £2
it Ofner links (Co-channet & 1) el o] 2.0 220 240 2410 feC ]
Y URink Adlacen: Sakeile 1 (d4B) L k] 37.0 i 224 sag
¥ Cowrtink. Adjavant Satelitte 1 {08 e 17.6 17.6 122 122 122
C¥ Uplnk Adfacsns Satedlie 2 (dB8) e 3. 37.0 201 281 391
il Coatilng Adacsnt Satellite 2 [dB) 135 1.8 198 131 131 3.1
SN Compastis (dB) 2.0 1.2 1t £6 535 4.5
Requirad System Margin (48) 13 11 1.1 1.1 11 ER|
Atinimumn Reguired N (gE) 11 Re] 1AL .o 24 32 2.2
Zxoass Link Margin (dB) 02 n.e 0.k 1.1 i1 ek1}
Numtes of Carers 2 2 I ] 1 1
R CENSITY LEVELS: - .
URInK Possar Density jeEWHZ) -25.1 261 6.1 -E4.1 RZR -52.1
Soaniing EIRP Density af Eeam Pza -12.5 186 ~-iB5 ) 275 -27.5
~.




EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UFLINK BEAM INFORMATION
Uplink E2am Name WY WKL VIKY AR WWEQS WIKW
Uplnk Fraguancy (HZ} 14006~ 14250 14000-12250 12500-12250 1230014255 14E00-14253 1400D0-14250
Upiink E2am Pelarzatian varlieal Verlieal Wesdical Verica! waries Varkd!
URInk Relative Contaur Laval (dB) ’ <30 : <50 -0 -€0 6.0 ~&i
URink Coriour GiT (987} 2.3 23 23 23 23 23
URink SFO idBYon®) ~32.4 32.5 322 -E24 €24 ~52.4
Ran Rz pmrry 22,6 2.0 220 220 220 28
DONNUINK SEAMINFORMATION . . o
Soariink E2am Name . WIKH WIKH ViIKH VG WiKE - WIKH
Doaniink Fraquancy (MHz) $2500-92750 1250042750 12ECO-12730 | 1250012753 12800-12750 1250013750
Doanling E23mi Palarzadion. Horzonlss Herzonka? Horlzonkal Hedzanial Horzerdal Horzenial
Doarlnk Relatve Conaur Lavel {AB) 5.0 -£.0 -6.0 -E0 6.8 -5
Soanilnk Corraur EIRP ([dEW) L] 423 £4.3 4.3 443 43
RIn Rz (mmibr) 2.0 2.8 220 220 220 220
ADJACENT SATELLITE 1 .
Satellfz 1 Omital Losation ES.AI5E ESIE a3z JI1ASE B2AFE F3AEE
URIRK Fosar Senisity (cBAWHz)} ~50.0 -5G0 -E0d -E0.8 -£03 Skt
Upilrk Polarization Advantzgs (4B} 2} 2] s & a [}
Doaniing EIRF Density (d5WHz} ~28.0 -264 -2€d B3t Bt -25.0
A ELETE 2 T o
S3leltz 1-Omial Losation | ETIEE ET.I5E TS 3TAE ATASE FTASE
URIRk Powar Sensity (gEWIHZ} ~58.0 ~500 ) -=eg -0 -EQh S
URInk Folarizatfon Advantzge (45} J L3 | = [ ! c
DuAnlink EIRF Deasity {BSWHE) 280 260 -z64 -36.0 Beitad -25.5
CARRIER INFORMATION -
CaTRriz 3 -] = & & ]
Emission Daeignatian HOMIEW WINIZTW 1SN 1OIRGTWY 10OKGT W JACKETW
Infomialicn Rz (ope) E220 £220.0 €2400 oL 04 04
Camiar Meduialion QFSK QF3% L2 CPSK QP5K QAPSK
Pz} o Feak Bandvidin of EDS [MHZ) na n'a a3 na na ma
Cods Rate os S 08 8.5 Tooas k] b5
Oozpisd Sardaici (xHzy &7 5771 57Tt s ™ 73
Afosatzd Banduiom (kH2) 10300 103C0 102CQ 1Cd 1cd EL]
Minimum CiN, Clear Sky (d3) 337 35T 357 268 | 274 273
Minimu C/N, Rai (dB) 387 35T 35T 2,69 27 avy
UPLINZ EARTH STATION
E3rih Siallzn 2iarnzler {medars) L) 28 £5 4.5 4.5 4.5
Z3rih Salisn G3ln (4Bl a 526 SEE 545 345 B2 8] S48
— 26 23.6 235 285 265 298
Dlamster imeisrs) hR1: 110 1.30 1.41 11 114
Z3rth Salisn Galn (9B 414 414 54 43 415 41.5
Sarih Station GT {d34K) 19.4 19.4 13.4 183 1BS 165
Sarih &ialion Svalion Ange 23.6 296 285 (=11 205 fei=34
LINK FADZ TYFE : s : Cligar Sky Up Faga Dawn Fads Clzar Sky UpFalz Dosm Fade
UPLINK PERFORMARCE
Upink Eann Staton E1RF (A3 3.3 3 743 263 483 493
Upink Path Loss, Clear Sky (d5) 507.2 272 M72 2872 2672 2672
Uping Raln Attereiation {08 X213 0.8 Q.5 &0 ek ca
S3letlitz &T 4eEK) 2.3 23 -23 -23 23 23
Selfzman Coretant [CEANK-H ) 5236 228.6 285 2265 2268 223F
CaTiar Nose Sanaaict [d8-Hz) ’ -53.3 SE3 -5E.3 -4G3 -48:3 ~43.&
Uping SN (B} 2LE 204 210 264 e fi
DOANEINK PERFORMANCE. : :
Sowrlink ERP psrCanlsr {d3\) 353 3.3 383 187 187 157
Anleana Painting Emor {JE) 3.8 4.8 L3 -bS Qs -0.5
Doanink Fatn Lass, Cear Sky (d8) 2052 082 6.2 2062 2pn62 2AS2
Soanlink R3in Atzruslicn {dB) 0 a.n ar €0 jeked [1i
Z3rih Satlon GT [d3K) 124 12.4 13.4 1235 183 1S
Sallzman Conetant [CEAMR-H2) 2236 228.5 2268 2285 2888 233.E
Camier Nolse Sandaiai [dB-Hz) g ~38.3 SE3 -E63 -48.3 483 43,8
Doarlink C/N {dB) a2 2.z T .2 €2 6.4
COMPOSITELINK PERFORMANCE .~
CiM Uplik {dBy - 1.0 211 21.0 2001 et . 2000
CMN Davaliak {0B) 9.2 2.2 74 a.2 €2 -
S Ofher links |Co-channed & M) 15,0 15.0 © 180 1€10 160 6
Ci Upink &djaceni Satellle 1 (dB) 3.6 I0E 3.5 283 2835 295
CX Coariink Adiacent Satellife 1 (dB) 1.z 1.2 11.2 168 10835 s
S Uplink Adlacsni Sabelite 2 [dB) . 36 e 336 2435 265 2.8
O CoWTHInK Adfassnt Satellife 2 {dB) 134 134 134 123 123 128
N+ Compesss (18) 55 55 27 45 4.5 39
Requirad Syetem M3rgin. (dB) 1.1 1.1 1.1 1.1 11 1.1
Minlmum Reguired G [CE) 38 3& 3.6 30 23 23
Exo2ss Link Margin (dB) 0. 8-} o.E &7 i} Ea
Humter of Cardars R & -] 70 . 720 T2
-32.5 525 -528 558 -53.8 -33.6
Doanlink EIRP Senslty 3l Eeam P23k -28.0 -26.40 =264 =271 -&7.1 -2
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION

Upiink E23m Name
URInk Fraguancy (WHzy

Upink E23m Poianzalion

UpInk Relstive Contawr Laval (dB)
URIRE Cereaur GiT (IBiH)

URIRK SO (dBYNmM3}

Ran Rz iwrhry

DOANLINK SEAM INFORMATION

DoAniink E23m Kame
DoATInk Fraquancy (MHz}
iDoariink E23m Paiarzation

iDoanlink Relative Confour Lavel (dB)
Dosnlink Corzour EIRP QB

Salellits 1-0miisl Losation

UPIRK Poaar Senstty [gEWHHz)
URIRS Polarization Advanlags (dB)
QoAniing EIRP Bengtty (BSWHE)

Sslelits 1-OmbiEsl Losation
YRIES POASS Density (cBWHE)
URIRs Polanzation Advankagz [dE)
Soanlink ERP Density (G5WHZ}

CARRIER INFORMATION

Camiaris

Zmission Dglgrsion

Infomiatian Rats (MEs)

CSamar Meddiatian

PEEK0 Feak Bandvidin of EDS [MHz)
Colds Rake

Ooviplzd Sardwlctn (xHz)

Adosatzd Bandwien (kHz)

Minlmum CIN, Clear Sky {dS)

4 1 CIN, Raw (48]

UPLINK EARTH STATIGN

ation Dlarnzles |melsrs)
rin Sialion G3ln (81
Zarin Saalicn Swslicn Ange

ANLINK SARTH STATION

rin Sialicn Dlamster ymeisrs)
rih Salizn Galn (Bt

Z3rin Siallan GT S0

Zarih Salizn Skevalion Ange

LiNK FADE TYPE

RFORMANCE .

‘URInk Eanh Statn EIRP [d5\)
‘Upink Path LosE, Ci2ar Sky (dB8)
Upink Baln Aderasion {dF)
S3leliis BT CEK,

‘Soltzman Congtanl (cEANKEZ)
CETRr Noise Sanasiath {d8-Hz)
URIng CIN (48]

DOANLINK PERFORMANGE,

Doarling EIRF par-Camisr (A5
\Anleana Paindna Emor {48}
cosriink Path Lass, Cesr Sky {45)
Soxriing Rain Axdzraalicn [dB)
Z3rih Sallzn ST {d3NG

Soltzman Caretant {SEYWK-HZ)
[caTier doise Sandsioh (IB-Hz)
Soariink CIN [dB)

COMPO
SN Lipink (1B’

S Davnlink {dB)

3 Other links (Co-channet & IK)

CiL Upiink Adjaczn: Sabetile 1 (dB)
‘o4 Cowniink Adlacsnt Satelllle 1 {d8)
ST UpinK Adacsni Sahelife 2 (0B)
ST Coariing Adiacent Satellite 2 (dB)

SN+ Compasts (9B}
Requirad Systens Margin (d8)
Minlmun Recuved SN (B}
=: Link plargin KB)
Number of Cariers

PERFOSMANCE =

|CARRIER CENSITY LEVELS

Upink Posar Sensity (CSWHE}
iISoaniink EIRP Denstty 3l Eeam

WIKY
1400014250

erficat
5.0
2.3
324
2.0

WIKH
1253012750

Harzonlar
&0
423
22..

E3.15°E
-3%.0
a
-28.0

ETI8E
-53:0
a
280
T
INEECT
€125
E®S
na

614
AR

2.3
22386
-6k

1.8

19.8

5.0
9.0
i0.e
- Rcl
134

4.8
1.3
43

-54.1
235

WK
4000-14250

Werllpal
-5.0
2.3

Sz
el

WIKH
12510-12750

Herzonkst
-5.0
423
2o

E3.15°E
=560
L]
-2610

EFISE

-5

3
-2e0

T

INASETW
514.5
525K
w2

13.6

15.C
2.0
0.2
2.0
13.1

LB
1.1

1.k

2z

=541
2735

vaKy
143C0-14250

Wesllesl
-E.0
-23

-3z
220

WIKH
125C0-12790

Hovlzontal
-&0
£4.3
220

83.35°E
-SR03
g
-26.13

L BTISE
-EC0
&
=263

7
145G
514.5
SPSK
nfs
2.5
1239

148

Dawn Fada

at.4
7.2
0.
23
2285
-E09
125

274
-5
E2
g
13.5
2266
-9
8.1

12.8
5.1

18.0
23.0
13.9
23.0
121

WIS
12000-14258
Wereal
-63
~23
-5
280

VK
1280-13752

‘Horlzorsal
~&0
243
224

3A15°E
-£0.0
e
BT

BIISPE
-E05
o
-26.0

&
-A0ORETW
182.5
BFSK
na
.5
AT
400
340
340

11

225
288

Clzar Sky

179

-8T
2718

IRV
14L00-14250

‘farfcs
&
2.3

~E6A
220

WIRE
12800-1275%

Horzerial
-6
4.3
220

B31AFE
£
a
258

37AFE
-S04
a
-25.0

s
FhutCerayy
1855
BRSH
1]
[
i<r)
400
27

.27

1
425
i)

453
E35
A5
224

UpFads

413
2072
[2
23
2565
-S43
a0

=3
05
262
£g
316G
2565
-
203

€0
203
160
n
281
5.2
257

3.3
i1
27
cls]
172

-85
]

WKW
14003-14250

WeRkE
-S54
2.3

254
24

INIKH
13500- 12750

Hanzoaisl
-5
43
porda d

HAIEE
~MLE
}
268

ITASE
-SLE
«
25T

&
ANCKETW
1835
BFSH
w3
<3
AT
4000
238
bedrys]

11
428
298
453
5.8
06
ja-E-3

Coan Fade

N3

oS

-55.T7
274
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION - ° - 00
Uplirk E23m Kame : WY VAR Ky WL AR WKV
URIrk Fracuancy (KWHz) 1400014250 14900-1£250 1400014259 12003-14250  1400)-14250 14003-14250
URInk Basm Priarizallan verfieal Verlioal Westical werttes aricl! VR
Upink Relative Conlour Level (dB) EA -8.0 -€.0 60 5.4 5.0
URIRk Coniour GIT {3BIK) 2.3 23 =23 ~23 -23 23
URIRK SED jdBWime) ~32.4 Az 322 -£44 ~ELA ~&Ed
Ran Rafie {fmminry 226 2.8 22.0 229 220 220
DOANUNKBEAM INFORMATION . . |
Doanling E2am Nane EICH EIRH ElGH ElH ExH EIKH
DONTIINK Fraguancy [MHz) 1350092750 12500.12750 12EC0-1273) 12803-12750  12500-12750 12300-13VSH
Doarlink E23m Pelzrization Harzonlzk Herzontst Hoddzontal Horlzorial Forlzenisl Hoarzenfal
Doanling Relative Soniour Lavel {dB) 5.0 -5.0 -£.0 -£0 -5 -5
Soarling Coreour EIRP [QBA" ' 40,8 40.8 <19 209 409 403
Ran Raie (mmebry o5k 50 950 950 380 £S5
=1
S3leditz 1 Ombitsl Location E3ICE £3.18°E 834 32.15°E FIIFE F2ASE
URink Power Sensity (cBWHz} -50.0 560 -0 -0 204 -S0.E
Upink Potanzalion Advantags (d5) a L 1 ] o i
i nk EIRP Sensity {USivHz) -2E.0 261 =261 -5 35 -25.0
ADJAC LTES
Oroiz3l Lozafion EV.AEE EVIE &A= 37.15°E BTASE TAEE
UpiIrk Power Sensity (c5wWHE) -58.0 <30 564 204 504 5.0
UplInk Polaizafion Advanlags [d5) ] & g o G o
Doaink EIRP Density (B5WHE} -28.0 2614 -26.0 358 258 851
CARRIER INFCRIATION ’ :
CEATIEI 1D 1 1 i 3 3 3
Zmission Daslgnation SMOFIT IHLFSF 3EMIFIF T2MGT T2MIGTW TEMIGETWY
nfomalizn Rats (OFE) 3 [l az 558303 55583.3 SEE3RS
Camiar Meduialion TR TEFIA T GPSK QPSK QPSK
Pak 0 Feak Banawdih of EOS (MHz) L X130 &0 A na n'a : n&a
CSodz Rake rna a'a ‘nlE &5 LS &S
Oozapled Sandaian [Hz) ) 26030 36000 353060 9365 SIS SL25E
A¥osatzd Bardaten [kHz) 36030 6ICC 35060 72000 7230 Teoan
Minimum G, Clear Sky [d3) 10.a 10.ca 10.0a 335 235 X3
m CfH, Fain (48] LT ] 10.6G B K e 3.35 335 336
{ EARTEH STATION )
Sialisn Dlamster [meisrs) 4.5 & 28 45 45 4.3
rih S:alizn S3in (B X 46 345 545 a4 &g
rih S:alizn Sevalicn Ange 9.6 296 235 285 206 298
DONNLNK EARTH STATION
=3rin Sualisn Slamsler {melsrs) 233 233 23 281 261 25T
Z3rin Siatizn S3in (AB1) 4v.e 47.8 £3.9 <83 489 483
Zarin Salion ST [d5K) 258 258 229 263 263 b gl
Zarih Salisn Sixaslion Ange . 31 319 312 39 ¥z
\
LINK FADZ TYPE ) Clear Sky Up Fadgz Dawven Fad2 Clzar Sky UpFadz Coan Fade
UPLINK PERFORMANCE: .
Upiink Earth Station EIRP {d5W) TES TS T4.5 TE3 TE3 TeX
Upink Palk Loss, CRar Sky (4B) e ey 5.2 7.2 2072 ped nrecy 2F2
URink Raln Attervisticn (48] 1323 as 0B ] JEL-] e ]
S3leitz QT {CEK) 23 23 23 23 23 23
Scilzman Canstanl jeEANK-Hz) 3236 2236 265 2285 L EBE 2E385
CaTarNdse Sandwich [d8-Hz) . ~S8.0 6.0 -EE.D L 2 -7 -T.E
Uplink SN f18) k3 25.6 275 B 165 195
DOANENK PERTORMANCE
Doarink EIRP par Camisr {d51%) ¥ 7.1 T Bek] 403 03
Anteana Peinling Eros (JE) 4.8 -1.5 =G5 L5 -0.5 -8
Doanlink Path Lass, Ce3r Sky (d8) Z05.2 2052 262 2062 2062 282
Sownink Raln &itzrualion {dB) L 0. 38 [:41] <1x} 35
Z3rh S3lisn ST {dSIC) 258 25.& 229 2633 263 b5 ke
Saltzman Conetant jREWIKH2) a23.6 223.6 22B5 2265 2288 3334
Cacriar Melse Sandwicth [d8-H2) } -55.0 5600 ! 60 778 Bt “TTE
Dowriink Cf 186, 136 12.2 117 17 53
COMPOSITE e
S Upiink (48] 2.8 25.6 215 a5 185 198
CiN Dowvnlink {dB) 13.¢ 13.6 12.2 B kA 7 g3
i Othes [inks (So-rhanned 8 1K) 2.0 2. 220 240 240 2400
o Uplink Adjansnt Sanelite 1 [dB) ST ST o - 2861 201 --R
CX Coartink Adlavsnt Saveiite 1 {4B) 23 5.2 232 163 . 1683 162
Ci Uplink. Adjacsns: Sahelite 2 |dB) I ar. 310 281 22.1 29.%
O COATERK Adlassrt Satelile 2 {48) 237 237 237 1E3 169 163
Ci(N+l) Compasiiz (dB) 13.6 15.0 181 a9 B3 43
Requirad Syebam Mangln jaB} 1.1 11 11 1 1.1 ER|
JMinlmun Reguved SN {28} 10.0¢ 10.0 12.0 24 35 3
Expass Link Margin (dBj 39 3.8 0.E 4.4 43 [eli]
Mumbes of Cardzrs 2 2 E:$ 1 1 1
¢ ER G :
-£5.1 : ~2E.1 -46.1 =841 -EET -55.1
Doanlink EIRP Senstty at Eeam Psak -23.0 =230 231 -30.8 -218 ~33.8

Page 91 of 93




EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS (continued)

UPLINK BEAM INFORMATION

JRInK E23mi Name
URInk Fraguancy [WHz)

Upiink E23m Posrzalion

URInk Relative Confaur Lavel (d8)
URInK Serraur GiT aeK)k

URIng 87D QBN

Ratn Aace (movkr)

DONNLINK BEAM INFORMATION
Dowrlink E2am Kame

Jonniink Frequéncy IMHZ)

Doariink E23m Paisrzation
Doanink Reisdve Contour Levsl (dB)
3mnf!nx O.rn:;ur EIRF (1B'W}

Salediltz 1 Ombilal Lozation

UpIRk Posar Dengty (CBWHZ}
Upiink Fotarizaion Advaniags (48]}
‘Soaniing EIRP Sensity (g5WHz}

1Ozl Lozation

URInk Powar Sensity {CBWHZ)
URing Polan2aiion Advantags |98)
Density (a5WIHE}

‘Camar i
Smissian Dzeignation

Informalian Ras (Ope)

‘CaTer Meduiatisn

S2aio Feak Bandvddin of EDS (MHz)
Codz Rate

‘Ossupi=d S3ndatetn (3HzY

| ATozalzd Bardagon (kHe)

Minlmun SN, Clear Sky [dS)

UFLINK EARTH STATION

Z3rih S:alion Diamsles (melsrs)
=3rin Sialicn Gain Bly
Zarih Salizn Sevallen Angle

SOANLINK ZARTH STATION

E3rih Salion Stamaler ymeisrs)
Zarin Slion Galn (dEI)

Zarih Sallen & {dSHK)

Z3rin &alien Sivalien Ange

LINK FADE TYPE

UPLINK PERFORMANCE

Uplink Eartn Statinn EIRP [Le=1n]
URIRk Path Loss, Clear Sky (@)
UpInk Ralm Adlerrianon {48)
S3leis G (CE'K)

Salfzman Conetanl (cBWIK-HZ)
SETRI .ﬂclse SaraMah [d8-Hz)

Soaniing EIRP psr Camizr {d5VH)
Snleana Painting Erar (05}
Doaniink Palh Lass, Cear Sky [i18)
Soaning Raln Adsraatlon [dE)
S3rin Sializn T S

Schzman Coretanl {gBWKHZ)
Carier Nolse Sandsieth [dB-Hz)
JoARINK CIN (4B}

OSITE LINK PERFORMANCE

o Uglink {18}

CiM Davnlink (dB)

< Othes links jCo-channet & (1)

Ci% Uping Adjaczns Sabellfe 1 (4B)
'O Doarink Adlacznt Sabellite 1 {d8)
¥ Upink Adjacsni Sabeiite 2 (48)
CIE COSTHRK Adlacsnt Satelille 2 {(48)

CKN+1} Compskis (4]
Requlrad Syshem Margin (18]
Minivum Reguied G (0B}
Zx02355 Link Margin (dB)

Humter of Carsrs
G

Upink Posar Densty 'EBNVsz
Soaning EIRP Sensihy af Eeam Peak

WK WKW
1409614280 14000-15280
“zriicat Verlieat
5.6 -B.0
23 2.3
-32.4 B
20 2.
EIKH EliKH
1250612750 12500-127¢0
Harmonlat Hertzonlat
5.0 -5.0
418 418
/50 o5

i
ET).‘BE\\’E E3.ISE
~30.0 =500
a L
250 <2640
ET.I5°E ETISE
-30.0 504
x} T
~2E0 <264
3 5
1OMIGTW WASETW
E223.0 €220
QFSK QFS®
na i
0.E as
EFN [-rrE]
10300 foaca
337 357
337 357
4.5 28
86 86
2326 226
232 23z
7.2 47.2
25.& 25.&
31.= 3.8
Ciear Sky Up Fada
T3 0.3
207.2 297.2
0. e
2.3 23
223.6 2236
~53.3 563
21 3.1
2.8 v}
.8 1S
205.2 8082
0g [eRe}
25.& 5E
8238 223.8
-53.3 GBS
12.4 12.3
2.0 2.4
121 123
18 15.0
Al ‘316
158.7 5.7
336 €
17.3 7.3
3.7 3.6
1.3 1.4
33 38
37 3.2
S &
~-32.6 -328
=204 208

WKy

1£300-14250

Wedlesl
-6.0
-2.3

-52.

22.0
EIKH.
12EC0-12730

Hoedzontal
-6
2.9
as5.d

&35
-5C0
b1
-260

&7.4FE
B
o
260

5
103G
€240
GP5X
nis
as
€Tt
10300
387
A&7

2.8
S4.6
236

23
27,9
274
3.9

Bovan Fada

Ta3
2072
a0
-23
22805
-88.3
21.0

329
R
262
35
229
2288
-HE3
T

250
37

18.0
336
187
3.6
1.3

=T
1.1
3.6
(1R ]
&

=25
282

WY NI
120030-14258 14L00-14250
enrfeal Warical
-60 <3
2.3 23
-E2.4 ~E2.4
220 229
EIRH EXE
12803-12750 1280312750
Horlzandal Fonzonial
~60 -5k
At ] k|
350 954
B315°E BASE
-0 -8
L 0
~26.0 -25.0
STIE ETE°E
-S0U3 -50%
3 0
~36.3 3548
€ [}
A0IREHY 100KGT
Th Tos
CPSK QP51
na na
e bS5
-] 75
1CC 100
2£49 2.7
2.8 279
43
4.5 Ed.ﬁ
2|5 29
235 2.33
281 4E1
260 260
314 34
Clzar Sky \ YpFals
A-F-1 483
2073 2673
o L3
L] -23
2288 225.8
-48.3 -45.3
200 e
123 123
LS -0.5
2062 2062
131 ]
2690 B3
2285 2868
-4&.8 . -45.3
113 113
200 2
11.3 143
160 1614
285 285
189 159
205 . 285
1€5 165
8.0 T
%1 11
2.0 23
29 40
70 i)
-S5.6 S35
-20.E -30.8

\

NN
14000-14250
Verkcs
54
23
5248
224

ZIKH
1250012750

Horzeatsl
-S540
403
=13

H315FE
-SLE
[
-5

3TIEE
=50
il
-26.5

5 -
1IEKETW
0.4
QPSK
n'a
[£E3
T3
Eiox)
&T3
aya
4.5
S48
a8

233
43.t
351
32

Coan Fade

483
72
el |
22
2838
~43.&
a0

123
_.J 1A
2682

31
338

43

208
43
5.3
05
53
395
158

33
it

&a
=

-53.6
2.8
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS ( continued)

UFLINK BEAM INFORIAATION - . )
Upllrk E2am Kame WK WIKN WKy YRS NS WKW
URInk Fraguancy (WHz) 1408014250 1400014280 123C0-12250 12300-14250 1400014258 14003-14250
URin B23m Pelarizaflon “erlical ertipal Westical Werieal ‘arics warika
Uplirk Relative Conaus Leval [0B) 5.0 -ED -6.0 €0 6.4 -S54
Upiink Cerraur GiT (B0} ' 2.3 <23 -23 ok} 2.3 2.3
Uplink SFD (dBWIR) -32.4 324 -32.4 5.4 254 -85.4

ey 2.6 2.0 220 224 2z0 2.0

YANLINK SEAM INFORMATION -
Deanlink E23n Kave EIKH EIKH EIKH ElxH ERE ZIKH
Doanlink Fraguancy (MHz) 1&516-12750 12500-927E0 1250012790 1250012750 12803412758 12500-13750
Doanlink E23m Folarization Harmontal Horzonlal Heclzontal Hoctzanial Honzorat Forzontal
Doanink Ralative Cenlour Level {dB) A -5.0 -E0 -60 -6 -5
Dosniink Carfaur EIRP (dEW) : 43,2 42,2 L9 a0 4o 402
R Rafe (mrahr o5.B 956 250 280 350 =}
ADJACENT SATELLITE § ) . ' :
Satedliiz 1 O3l Loxafion EIASE E3.9°E 8335 GA1F°E SAIFE B3ISE
Upiink Fosst Sensity (CEWIHZ) -3%0 -1 -SE3 ) -Ead -30.
Upink Folarization Advanlags (dE) ] ] b Gt 1] 1]
Soarink ERF Sensity [eSWHz) 280 264 260 360 358 25,0
AT T SATELLITE 2 .
S3lelliz 1 Ol Losation ET.{SE ETASE graAss IMISE BTABE aTASE
Upiink Fowar Density (GEWIHz) -0 -300 -S00 JR - (83 -Sag -3
Upiink Falarization Advantags j45) b] o -3 ] ] ]
Dearnink EIRF Deasity j85WHz) 250 260 264 363 258 280
CARRIER IN"CRMATION - . .
Camaris .7 T 7 & - & ]
Emission Dzelgnation AMAECTY AMASETI INISETN ACIRGTY 4a0KET LICKGET
nfomalsn B [dpe) E12.6& 6148 8145 1835 1865 183.8
CaTier Meduiation EPSK SPSK SPSK BFSK BFS¥ BRSY
P25k 10 Feak Bandeadin of EDS {MHz} n'3 n'& s aa na na
Codz Rate 2B as 0.8 b LS Ld
Oozuplzs 33ndatath jRHzy 122% 1222 1229 67 AT Pa7
ATocalzd Bardaien (kHz) 14D LB 1450 L] ©ama (]
Minimuen GIN, Clear Sky {d3) 340 270 230 40 am fedvy}
Minleeuen SN, Ral (48 3.40 230 270 J40 e T3
UPLINK EARTH STATION :
E3rih Stalicn Dismzler {melsrs) N 4.5 2.8 45 a5 a5 235
Zarinh Satian Saln (9B 86 . S48 346 EA=4 482 A94
Z3rih S:alicn Skvalicn sage 2.6 2.6 236 284 el=L) 29
2] MK EARTH STATION:
=3 Stalizn Diamzles {meisrs) 222 245 249 280 49] 4,50
Sarin Siatian S3ln (B 43.5 435 238 348 . B3E 838
S3rin Sialion G {d345) 254 264 235 3a A HBE
E3rin Satian Svslicn Ange e 3.2 3ta 314 2412 ) B
LINK FADZ TYPE N [ ClearSky U Fada Daowin Fadz Clzar Sky UpFads Coan Fade
UPLINK FERFORMARCE 1!
UplrX Earth Stafion EIRF {d50T) 51.4 614 g4 223 423 5]
UpInk Falf Loss, Ci2ar Sky (48} anrE 2052 2072 2072 2472 e £
UpIn Raln Atleruation {d8) g 0.8 .5 o [o%-] £
Saleltz GT {SENK) 2.3 ) 23 23 23 2.3 23
Satizman Constant (gBAK-H2) T 286 2285 2268 22848 258 & 2 E
CaTiar MNolse Sandsicth (d8-Hz) -50.8 SLe -ELQ g -S43 -SLT
RNk CiNd jdB) 123.5 13.6 - 188§ 4.5 &5 6.5
DOANLINK PERFORMANCE
Downlink EIRP per Carler{d3vi) 2Lk 220 240 178 ira e
Antenna Painting Eros (48] 0.5 15 L5 B 0.5 1.5
Doarlink Paih Lass, Cear Sky {dB) 305.2 052 2J6.2 2162 2ce2 26532
Doarink Raln 2:lzruslicn {dB) 0.8 k] 3.5 &0 2] 33
Z3rih Sxatlan &T {dSVIK) 254 264 235 3.5 M3 -1
Sollzman Conetaal |CEAVK-H2) i23.€ 223.6 22805 2288 2285 2335
CaTiar Ndse Sandsich {d8-Hz) 5.9 BRe-1eL ) -509 -54.3 o % 385
D YN Bl 1.2 1.2 £6 163 163 %]
c NG PERFORMANCE " "
G Uplink {dB) . 19.6 13.6 125 &5 5 (835
CiM Davalink {dBy 11.2 1.2 LB 163 163 29
i Olner lInks [Co-channel & k) 16.6 15.00 1580 160 164 F6.k
Cit Uptink Adjacans Satetife 1 (4B) 2.0 9.0 23.0 16.0 160 150
O Coarink Adjacsnt Sateliie 1 {dB) 15.6 15.6 158 213 213 1.3
Cit Upiink Adicsnt Sabetie 2 (dB) 2.5 2005 220 160 164 164
1 Coanink Adiacert Satelite 2 {dB) 15.4 154 15.4 i 213 pex ¥-] 218
CHN#} Compasiiz (48] . - TE 3E 47 41 33
Requirad System Margin (dB] 1.1 1.1 1.8 1.1 L1 .1
Mintmuen Reguved S0 |68} 3.4 27 27 34 27 27
Zxpass Link Margh (18] 34 4.0 R e &2 G3 £a
Numter of Cardzrs 43 23 g 4a 1€0 184 1ea
. -54.1 541 -4 -628 -620 -52.0

Dostlink ERP Density al EeamPaak -33.9 ~30.9 -2E9 =318 =218 -31.K
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