EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels
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Antenna Pointing Error (dB)

Downlink Path Loss, Clear Sky (dB)
Downlink Rain Attenuation (dB)
Earth Station G/T, Clear Sky (dB/K)
Boltzman Constant (IBW/K-Hz)
Carrier Noise Bandwidth (dB-Hz)

C/N Uplink (dB)
C/N Downlink (dB)

C/1 Intermodulation (dB)
C/1 Uplink Co-Channel (dB)*

C/T1 Downlink Co-Channel (dB)*

C/1 Uplink Adjacent Satellite 1 (dB)
C/I Downlink Adjacent Satellite 1 (dB)
C/1 Uplink Adjacent Satellite 2 (dB)
C/1 Downlink Adjacent Satellite 2 (dB)

C/AN+I) Composite (dB)

Required System Margin (dB)

Net C/(N+I) Composite (dB)
Minimum Required C/N (dB)
Excess Link Margin (dB)
Number of Carners .

el

e

Uplmk Power Densntv (dBWIHz)

Downlink EIRP Density At Beam Peak

Conus Conus Conus Conus . Conus Conus
14250 14250 14250 14250 14250 14250
Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
-6 - - - - -6
28 2.8 28 2.8 2.8 2.8
-71.8 -71.8 -71.8 -71.8 -71.8 -71.8
420 420 42.0 420 420 42.0
Conus Conus Conus Conus Conus Conus
11950 11950 11950 11950 11950 11950
Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
-4 -4 -4 -4 -4 -4
49 49 49 49 49 49

. 420 42.0 420 420 420 420
72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
-58.0 -58.0 -58.0 -58.0 -58.0 -58.0
0. 0 0 0 0 0
222 222 2222 222 222 222
0 0 0 0 0 0
76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
-450 . -45.0 -45.0 -45.0 -45.0 -45.0

0 0 0 0 0 0-
-20.8 -20.8 -20.8 -20.8 -20.8 -20.8
0 0 0 0 0 0
1 1 1 2 2 . 2 .
36MOF3F 36MOF3F 36MOF3F 30MIGTW 30MIGTW 30MIGTW
n/a n/a n/a - 36863 36863 36863
TV/FM TV/FM TV/FM QPSK QPSK QPSK
4 4 4 n/a n/a n/a
n/a n/a n/a 3/4xRS 3/4xRS 3/4xRS
36000 36000 36000 30133 30133 30133
36000 36000 36000 36000 36000 36000
10 10 . 10 6.1 6.1 6.1
10 10 10 6.1 6.1 6.1
6.1 6.1 6.1 6.1 6.1 6.1
56.9 56.9 56.9 56.9 56.9 56.9
20 20 20 20 20 20
6.1 6.1 6.1 3 3 3
55.5 55.5 55.5 492 49.2 49.2
33.1 331 30.7 26.7 26.7 24.1
20 20 20 20 20 20
Clear Sky Uplink Fade - Downlink Fade Clear Sky Uplink Fade Downlink Fade
71.3 71.3 773 79.1 79.1 79.1
-207.5 -207.5 -207.5 -207.5 -207.5 -207.5
0.0 -5.5 0.0 0.0 <73 0.0
2.8 2.8 2.8 2.8 2.8 2.8
228.6 228.6 228.6 228.6 228.6 2286
<756 -75.6 -75.6 -74.8 -74.8 -74.8
25.7 20.1 25.7 28.2 20.9 282
39.1 389 39.1 40.8 40.8 40.8
-0.5 -0.5 -0.5 -0.5 -0.5 -0.5
-205.9 -205.9 -205.9 -205.9 -205.9 -205.9
0.0 0.0 2.7 0.0 0.0 -32
33.1 33.1 30.7 26.7 26.7 24.1
228.6 228.6 228.6 228.6 228.6 2286
-75.6 -75.6 -75.6 -74.8 -74.8 -74.8
18.8 18.6 13.8 14.8 12.9 9.0
25.7 20.1 25.7 282 1209 28.2
18.8 18.6 138 14.8 12.9 9.0
n/a n/a n/a n/a n/a n/a
27.0 215 27.0 27.0 19.7 27.0
27.0 26.8 27.0 27.0 25.1 27.0
357 30.2 357 383 31.0 383
194 19.2 194 15.3 134 15.3
227 17.2 227 ‘253 18.0 253
18.6 184 - 18.6 15.1 13.2 15.1
13.0 11.0 11.0 9.9 74 7.1
-1.0 _-1.0 -1.0 -1.0 -1.0 -1.0 -
12.0 10.0 10.0 . 89 6.4 6.1
-10.0 -10.0 -10.0 -6.1 -6.1 -6.1
20 0.0 0.0 2.8 0.2 0.0
1 1 1 1 1 1
-45.6 -45.6 -45.6 -52.6 -52.6 -52.6
-23.0 -23.1 -23.0 -30.0 -31.9 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT.12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

‘I-J‘bliﬁk Beamd m

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) - - - ~ - -
Uplink Contour G/T (dB/K) 2.8 2.8 28 28 2.8 2.8
Uplink SFD (dBW/m?) -80.8 -80.8 -80.8 -80.8 -80.8 -80.8
_Rai ( 42.0 42.0 42.0 42.0, 42,0 42.0
: N ANTHRING
Downlink Beam Name Conus Conus Conus - Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 49 49 49 .49 49 49
Rain Rate (mm/hr) _ , 420 4.0 42,0 42,0 42.0 42.0
Satellite 1 Orbital Loca 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Unlink Polarization Advantage (dB) 0 0 0 0 0 0
Downlmk EIRP Densntv {(dBW/Hz) 222 222 222 22.2 =222 222
1 a 0 0 0 0 0 0
Satelhte 2 Orbital Locahon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -20.8 -20.8 -20.8 ©-20.8 -20.8 -20.8
_Downlink Polarization Advantage dB) "0 0 0 0 0 0
Carrier ID 3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M77GTW 1IM82GTW 1M82GTW 1IM82G7TW
Informatijon Rate (kbps) 6000 6000 6000 1544 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS 12xRS
Occupied Bandwidth (kHz) 6771 © 6771 6771 1819.2 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Minimum C/N, Clear Sky (dB) 39 39 39 3.0 3.0 3.0
um C/N, Rain (dB) 36 3.6 3.6 2.8 2.8 2.8
AR
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation A_glem 20 20 20 20 20 20
T b e g T ONE )
Earth Station mmeter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 492 492 492 47.5 415 475
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 238 250 250 222
Earth Station Elevation Angle 20 20 20 20 20 20
Ll Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
i RECTEV AN G -
Uphnk Earth Statlon EIRP (dBW) 64.6 64.6 64.6 59.1 59.1 59.1
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 -2.5 0.0
Satellite G/T (dB/K) 2.8 2.8 28 28 28 28
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrler Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
C/N (dB) 202 17.7 20.2 20.4 179 204
! RELN R RO TR G|
Downlink EIRP per Carrier (dBW) 340 31.5 340 28.5 26.0 285
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 .-0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 ~205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -4.2 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.8 25.0 25.0 22.2
Boltzman Constant ({BW/K-Hz) 228.6 228.6 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
.. Downlink C/N (dB) 14.5 121 7.4 13.0 10.5 6.3
NIRRT
C/N Uplink (dB) 20.2 17.7 20.2 204 17.9 204
C/N Downlink (dB) 14.5 12.1 74 13.0 105 6.3
C/1 Intermodulation (dB) 125 104 12.5 12.8 103 12.8
C/1 Uplink Co-Channel (dB)* 20.9 18.4 20.9 21.9 194 219
C/1 Downlink Co-Channel (dB)* 20.9 18.5 20.9 21.9 19.4 219
C/1 Uplink Adjacent Satellite 1 (dB) 30.3 27.8 30.3 30.5 28.0 30.5
C/I Downlink Adjacent Satellite 1 (dB) 149 12.5 14.9 13.3 10.8 133
C/1 Uplink Adjacent Satellite 2 (dB) 17.3 148 17.3 17.5 150 175
C/1 Downlink Adjacent Satellite 2 (dB) 14.8 123 148 135 109 135
C/(N+I) Composite (dB) 6.9 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]I) Composite (dB) 59 3.6 3.6 53 28 28
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 2.8 -2.8
Excess Link Margin (dB) 21 0.0 0.0 23 0.0 0.0
5 f C . 3 3 3 15 15 15
Uplmk Power Densntv (dBW/Hz) -60.6 -60.6 -60.6 -60.4 -60.4 -60.4
Downlink EIRP Density At Beam Peak -30.3 -32.8 -30.3 -30.1 -32.6 -30.1




EXHIBIT 12: HORIZONS 2 KufBAND LINK BUDGETS — 36 MHz Channels (continued)

i it
Uplink Beam Name Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) - - -6 - - -6
Uplink Contour G/T (dB/K) 2.8 28 2.8 28 238 2.8
Uplink SFD (dBW/m?) -80.8 -80.8 -80.8 -80.8 -80.8 -80.8
Rai 42.0 42.0 © 420 42.0 42.0 420
Downlink Beam Name - Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 49 49 49 49 49 49
Rain Rate (mm/hr) - 420 42.0 42,0 42.0 42.0 42.0
72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Unlink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 222 =222 =222 -22.2 222 222
. i izati 0 0 0 0 0 0
il I8 .
Satellite 2 Orbital Location 76 WL 76 WL 76 WL . 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
age (dB) 0 0 0 0 0 0
Carrier ID 5 : 5 5 6 6 6
Emission Designation 75K4GTW 75K4GTW 75K4GTW IM23G7TW 1IM23G7TW 1M23GTW
Information Rate (kbps) - 64 64 64 512 512 512
Carrier Modulation QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 ‘12 12
Occupied Bandwidth (kHz) 754 754 75.4 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
28 238 2.8 2.7 2.7 27
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
_Earth Station Elevatlon Angle 20 20 20 20 120 20
Earth Station Dlameter (meters) 24 24 24 24 24 24
Earth Station Gain (dBi) 475 475 47.5 47.5 475 47.5
Earth Station G/T, Clear Sky (dB/K) 25.0 250 221 250 25.0 222
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Dowanlink Fade
Upllnk Earth Station EIRP (dBW) 453 453 453 57.3 57.3 573
Uplink Path Loss, Clear Sky (dB) -207.5 ©-207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) .28 2.8 28 2.8 2.8 28
Boltzman Constant ({BW/K-Hz) 228.6 228.6 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 =609 -60.9
U Imk C/N (dB) ] 20.5 17.9 20.5 203 17.8 203
IR RO RN ksl
Downlmk EIRP per Carrier (dBW) 14.7 122 14.7 26.7 242 26.7
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 -0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -39 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 221 25.0 25.0 22.2
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
Downlink C/N (dB) 131 10.5 6.3 12.9 104 6.2
&6 IR N B RGN e h
C/N Uplink (dB) 20.5 179 20.5 203 17.8 203
C/N Downlink (dB) 13.1 10.5 6.3 129 104 6.2
C/I Intermodulation (dB) . 12.8 103 12.8 12.7 10.2 127
C/1 Uplink Co-Channel (dB)* 21.8 19.2 21.8 22.2 19.6 222
C/1 Downlink Co-Channel (dB)* 21.8 19.2 21.8 222 19.6 222
C/1 Uplink Adjacent Satellite 1 (dB) 30.5 28.0 30.5 304 279 304
C/1 Downlink Adjacent Satellite 1 (dB) 133 10.8 133 13.2 10.7 132
C/1 Uplink Adjacent Satellite 2 (dB) 17.5 15.0 17.5 174 14.9 174
C/1 Downlink Adjacent Satellite 2 (dB) 135 11.0 135 13.4 10.8 134
CHN+I) Composite (dB) 6.3 38 38 6.2 37 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 2.3 2.8 52 27 2.7
- Minimum Required C/N (dB) -3.0 2.8 -2.8 =34 2.7 2.7
Excess Link Margin (dB) 23 0.0 0.0 - 1.8 0.0 0.0
ber of Carrlers - . 360 360 360 24 24 24
Uplmk Power Densrtv (dBW/Hz) -60.4 -60.4 -60.4 -60.5 -60.5 -60.5
Downlink EIRP Density At Beam Peak -30.1 -32.6 -30.1 -30.2 =327 -30.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplink Beam Name . Conus " Conus Conus
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical
Uplink Relative Contour Level (dB) - - -
Uplink Contour G/T (dB/K) 2.8 . 2.8 2.8
Uplink SFD (dBW/m?) -80.8 -80.8 -80.8
i 42,0 42.0 420
Downlink Beam Name Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 .4 4
Downlink Contour EIRP (dBW) 49 49 49
in R /h 42.0 42,0 420
Satellite 1 Orbital Location 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0o - 0
Downlink EIRP Density (1BW/Hz) -22.2 2222 =222
_Downlink Polarization Advantage (dB) 0 0 0-
76 WL 76 WL 76 WL
Uplink Power Density (I1BW/Hz) -450 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 208
0 0 0
Carrier ID 7 7 T
 Emission Designation 307KGTW 307KGTW 307KGTW
Information Rate (kbps) 128 128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a
Code Rate 172 172 12
Occupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 34 34
_Minimum C/N, Rain (dB) 27 2.1 2.7
RRITE
E Station Diameter (meters) 24 24 24
Earth Statlon Gain (dBl) 49.0 49.0 490
20 20’ 20
Earth Station Diameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 55.5 55.5
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Earth Station Elevation Angle 20 20 20
Clear Sky Uplink Fade Downlink Fade
il 1
Uphnk Earth Statlon EIRP (dBW) 48.0 48.0 48,0
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.3 0.0
Satellite G/T (dB/K) 28 2.8 2.8
Boltzman Constant ({BW/K-Hz) 228.6 228.6 228.6
Carner Noise Bandwidth (dB-Hz) -54.9 -549 -54.9
dB _m_ 170 1438 17.0
B ANG IR
Downlink ElRP per Carrier (dBW) 174 15.1 174
Antenna Pointing Error (dB) -0.5 0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -7.0
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Boltzman Constant (dBW/K-Hz) 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -549 -54.9
i dB) 17.8 15.5 72
B S [ REORNNNGEH '
C/N Uplink (dB) 17.0 14.8 17.0
C/N Downlink (dB) 17.8 15.5 72
C/I Intermodulation (dB) 9.4 7.1 9.4
C/1 Uplink Co-Channel (dB)* 18.4 16.2 184
C/1 Downlink Co-Channel (dB)*- 184 16.2 184
C/1 Uplink Adjacent Satellite 1 (dB) 27.1 24.8 27.1
C/1 Downlink Adjacent Satellite 1 (dB) 18.4 16.1 184
C/1 Uplink Adjacent Satellite 2 (dB) 14.1 11.8 14.1
C/1 Downlink Adjacent Satellite 2 (dB) 17.6 154 17.6
C/(N+I) Composite (dB) 6.0 3.7 37
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/N+I) Composite (dB) . 5.0 27 2.7
Minimum Required C/N (dB) -3.4 2.7 =27
Excess Link Margin (dB) 1.6 0.0 0.0
i 90 90 90
Uplmk Power Density (dBW/Hz) -55.9 -55.9 -55.9
Downlink EIRP Density At Beam Peak -33.5 -35.8 -33.5

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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- EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGET S — 72 MHz Channels (continued

Uplink Beam Name Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 - 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) - . - - - -6 -
Unlink Contour G/T (dB/K) : 238 28 238 2.8 2.8 28
Uplink SFD (dBW/m?) <71.8 -71.8 -71.8 -71.8 -71.8 -71.8
Rain Rate (mm/hr) 420 42.0 42,0 42.0 420 42.0
Downlink Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
Downlink Relative Contour Level (dB) 4 -4 -4 -4 . -4 -4,
Downlink Contour EIRP (dBW) 514 514 514 514 514 514
Rain Rate (mm/hr) 42.0 42.0 4.0 42.0 420 420
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 222 =222 222 222 222 222
Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (IBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 © -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (I1BW/Hz) 211 21.1 211 T2l 211 21.1
Downlink Polarization Advantage (dB) 0 0 0 0 0 0o -
Carrier ID 1 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F - 36MOF3F 60M3GTW 60M3G7TW 60M3G7W
Information Rate (kbps) n/a wa n/a 73726 73726 73726
Carrier Modulation : TV/FM TV/FM TV/FM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4 4 4 n/a n/a n/a
Code Rate wa n/a n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 60266 60266 60266
Allocated Bandwidth (kHz) 36000 36000 36000 72000 72000 72000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
Minimum C/N, Rain (dB) 10 10 10 6.1 6.1 6.1
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
Earth Station Diameter (meters) 7.0 7.0 7.0 3 3 3
Earth Station Gain (dBi) 57.0 57.0 57.0 492 492 492
Earth Station G/T, Clear Sky (dB/K) 346 34.6 31.7 26.7 26.7 241
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade

Uplink Earth Station EIRP (dBW) 75.0 75.0 75.0 79.9 799 79.9
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 207.5
Uplink Rain Attenutation (dB) 0.0 2.1 0.0 0.0 4.0 0.0
Satellite G/T (dB/K) 2.8 2.8 28 238 2.8 28
Boltzman Constant ((BW/K-Hz) 228.6 228.6 2286 2286 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -71.8 -71.8 -77.8
Uplink C/N (dB) 234 20.6 234 26.0 22.1 26.0
Downlink EIRP per Carrier ({BW) 391 36.7 39.1 438 413 438

| Antenna Pointing Error (dB) -0.5 -0.5 0.5 -0.5 -0.5 -0.5
Dowanlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -3.9 0.0 0.0 =32
Earth Station G/T, Clear Sky (dB/K) 34,6 346 317 26.7 26.7 24.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 2286 228.6 228.6°
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 75.6 <71.8 -71.8 -77.8
Downlink C/N (dB) 20.3 17.9 13.6 14.9 12.3 9.1
C/N Uplink (dB) 234 *20.6 234 26.0 221 26.0
C/N Downlink (dB) 203 179 13.6 149 12.3 9.1
C/ Intermodulation (dB) n/a n/a n/a n/a n/a n/a
C/1 Uplink Co~Channel (dB)* 27.0 243 27.0 27.0 23.0 270
C/1 Downlink Co-Channel (dB)* 27.0 24.6 27.0 27.0 24.5 27.0
C/I Uplink Adjacent Satellite 1 (dB) 334 307 334 36.1 321 36.1
C/I Downlink Adjacent Satellite 1 (dB) 210 18.6 21.0 153 12.8 153
C/1 Uplink Adjacent Satellite 2 (dB) 204 17.7 20.4 231 19.1 231
C/1 Downlink Adjacent Satellite 2 (dB) 204 18.0 20.4 154 12.9 154
C/(N-+I) Composite (dB) 13.5 11.0 11.0 9.9 72 71
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 125 10.0 10.0 89 6.2 6.1.
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 -6.1
Excess Link Margin (dB) 25 0.0 0.0 2.8 0.1 0.0

_ Number of Carriers e 2 2 2 1 .1 1
Uplink Power Density (IBW/Hz) -47.9 -47.9 -47.9 -54.8 -54.8 -54.8
Downlink EIRP Depsity At Beam Peak -23.0 253 -23.0 -30.0 -32.5 -30.0

- * Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Uplin Beam ame Conus Conus Conus Conus ' Conus Conus
Uplink Frequency (MHz) 14250 14250 - 14250 14250 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Unlink Relative Contour Level (dB) - - -6 -6, - -6
Uplink Contour G/T (dB/K) 28 2.8 2.8 28 2.8 2.8
Uplink SFD (dBW/m?) -79.8 -79.8 -79.8 -79.8 -79.8 -79.8
420 420 420 420 42,0 42.0
! BLONSS
Downlink Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal - Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 514 514 514 51.4 514 514
Ram Rate (mm/hr) 420 42,0 420 420 42.0 420
RIS RRETR
Satelhte 1 Orbltal Location 72 WL 72 WL . 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) 222 222 =222 222 222 222
- antage (dB) 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
0 0 0 0 0 0
Carner ID 3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M77GTW IM82G7TW 1IM82GTW 1IM82G7TW
Information Rate (kbps) 6000 6000 6000 1544 + 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a nfa n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS, 1/2xRS
Occupied Bandwidth (kHz) 6771 6771 6771 . 18192 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Minimum C/N, Clear Sky (dB) 39° 39 39 3.0 3.0 3.0
ﬂM C/N, Rain (dB) 36 . 3.6 ' 3.6 .28 28 28
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 569 56.9 56.9
h S El 20 20 20 20 20 20
Earth Statlon Dxameter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 49.2 49.2 49.2 47.5 47.5 47.5
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 237 250 25.0 222
Earth Station Elevation Angle - 20 20 20 20 .20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
B T TR O R (AT T e :
Uplink Earth Station EIRP (dBW) 63.2 63.2 63.2 517 577 57.7
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.5 0.0 0.0 2.5 0.0
- Satellite G/T (dB/K) 28 28 2.8 28 .28 2.8
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
I [(dB ] 18.8 16.3 18.8 19.0 16.5 19.0
KD IS EN T TR ;
Downlink EIRP per Carrier (dBW) 34.0 . 316 34.0 28.5 26.0 28.5
Antenna Pointing Error (dB) =0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -2059 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 4.3 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 237 25.0 25.0 222
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 - -68.3 -62.6 -62.6 -62.6
Downlink C/N (dB) 14.5 12.1 73 13.0 10.5 6.3
C/N UDhnk (dB) 18.8 16.3 18.8 19.0 16.5 19.0
C/N Downlink (dB) 145 12.1 73 13.0 105 6.3
C/ Intermodulation (dBY 132 109 132 134 10.9 134
C/ Uplink Co-Channel (dB)* - 215 19.1 215 225 20.0 22.5
C/1 Downlink Co-Channel (dB)* 21.5 19.1 215 22,5 20.0 225
C/ Uplink Adjacent Satellite 1 (dB) 28.9 26.4 28.9 29.1 26.6 29.1
C/1 Downlink Adjacent Satellite 1 (dB) 150 12.5 15.0 13.3 10.8 133
C/1 Uplink Adjacent Satellite 2 (dB) 159 13.4 15.9 16.1 13.6 16.1
| C/1 Downlink Adjacent Satellite 2 (dB) 15.1 127 15.1 13 8 11.2 13.8
CHN+I) Composite (dB) 7.0 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 . -1.0 -1.0 -1.0
Net C/(N+]) Composite (dB) 6.0 3.6 3.6 53 2.8 2.8
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 28 . 28
Excess Link Margin (dB) 2.1 0.0 0.0 2.3 0.0 0.0
7 7 7 31 31 31
Uplink Power Densntv (dBWIHz) -62.0 -62.0 -62.0 -61.8 -61.8 -61.8
Downlink EIRP Denpsity At Beam Peak -30.3 -32.7 -30.3 -30.1 -32.6 -30.1

* Note: The C/I level is adjusted depending on the signal level and transf)onder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

RTONBE

Uplin Beam Name

Conus

Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 . 14250 14250 14250
Uplink Beam Polarization " Horizontal/Vertical ~ Horizontal/Vertical =~ Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) . - - -6 . - - -
Uplink Contour G/T (dB/K) 2.8 2.8 28 28 2.8 28
Unlmk SFD (dBW/m*) -79.8 -79.8 -79.8 -79.8 -79.8 -79.8
Rain I m/h 42.0 42.0 42,0 420 420 42.0
MENVEORRNRSREO NS
Downlmk Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 - 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 -4 -4 ’ -4 -4
Downlink Contour EIRP (dBW) 514 514 51.4 514 514 514
__Rain Rate (mm/hr) 42.0 42.0 42.0 420 42.0 42.0
Satellite 1 Orbital Locatlon 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Unlink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) 222 © 222 =222 222 -22.2 222
D dB 0 -0 0 0 0 .0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (IBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
_Downlink Polanzatlon Advantage (dB) 0 0 0 0 1] 0
5 5 5 6 6 6
Emission Designation 75K4GTW 75K4GTW T5K4GTW IM23G7TW 1IM23G7TW 1M23GTW
Information Rate (kbps) 64 64 64 . 512 512 512
Carrier Modulation QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 172 12 172
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
Minimum C/N, Rain (dB) _ 28 2.8 2.8 2.7 2.7 2.7
Earth Sta on Dlamet r (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 © 569 56.9 56.9 56.9
i ion An; 20 20 20 20 20 20
NN
Earth Station Dlameter (meters) 24 24 24 24 24 24
Earth Station Gain (dBi) 47.5 415 47.5 47.5 475 475
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 222 25.0 25.0 22.2
Earth Station Elevation Angle 20 20 20 20 20 20
ST T AN TN e Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
BRI Wit IANERY .
Uplink Earth Station EIRP (dBW) 439 43.9 43.9 559 559 559
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.5 0.0 0.0 -2.5 0.0
Satellite G/T (dB/K) 28 - 28 2.8 2.8 2.8 2.8
Boltzman Constant ({BW/K- Hz) 228.6 228.6 228.6 228.6 228.6 2286
Carner Noise Bandwxdth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
. /N (dB 19.0 16.5 19.0 18.9 16.4 18.9
OV RS du REORNTAN B
Downlink EIRP per Carrier (dBW) 147 122 147 26.7 242 26.7
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -3.9 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 250 25.0 222 25.0 25.0 22.2
Boltzman Constant (iBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
Downlink C/N (dB) 13.1 10.5 6.3 12.9 10.4 6.2
NGO S B EREO RN NG ”
C/N Uplink (dB) 19.0 16.5 19.0 18.9 164 189
C/N Downlink (dB) 13.1 105 6.3 12.9 104 6.2
C/ Intermodulation (dB) 134 10.9 134 13.3 10.8 133
C/1 Uplink Co-Channel (dB)* 224 19.8 22.4 22.8 20.2 228
C/1 Downlink Co-Channel (dB)* 224 19.8 224 22.8 202 228
C/1 Uplink Adjacent Satellite 1 (dB) 29.1 26.6 29.1 29.0 26.5 29.0
C/1 Downlink Adjacent Satellite 1 (dB) 133 10.8 133 13.2 10.7 132
C/1 Uplink Adjacent Satellite 2 (dB) 16.1 13.6 16.1 16.0 13.5 16.0
C/1 Downlink Adjacent Satellite 2 (dB) 13.8 113 13.8 13.7 11.1 137
C/(N+]) Composite (dB) 6.3 38 38 6.2 37 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -
Net C/(N+]1) Composite (dB) 53 28 2.8 52 2.7 2.7
Minimum Required C/N (dB) =3.0 2.8 2.8 =34 27 2.7
Excess Link Marzm (dB) 23 0.0 0.0 1.8 0.0 0.0
N 1b 720 720 720 49 49 49
Uplink Power Density (dBWIHz) -61.8 -61.8 -61.8 -61.9 -61.9 -61.9
Downlink EIRP Density At Beam Peak -30.1 -32.6 -30.1 -30.2 -32.7 -30.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal/Vertical ~ Horizontal/Vertical ~ Horizontal/Vertical
Uplink Relative Contour Level (dB) - . - -
Uplink Contour G/T (dB/K) 2.8 2.8 2.8
Uplink SFD (dBW/m?) -79.8 <79.8 -79.8
42.0 420 420
Downlink Beam Name Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical/Horizontal ~ Vertical/Horizontal ~ Vertical/Horizontal
Downlink Relative Contour Level (dB) -4 -4 -4
Downlink Contour EIRP (dBW) 51.4 514 514
42.0 42,0 420
Satelhte 1 Orbital Locatron 72 WL 72 WL 72 WL
Uplink Power Density ((BW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink ElRP Density (1BW/Hz) 222 =222 222
__D link P I tion Ad antqgg"(dB) 0 0 0
Satelhte 2 Orbltal Locatron 76 WL 76 WL 76 WL
Uplink Power Density (BW/Hz) -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (dBW/Hz) -20.8 -20.8 -20.8
_Downlink Polarization Advantage (dB) _ 0 0 0
7 7 7
Emission Designation 307KGTW 307KGTW 307KGTW
Information Rate (kbps) 128 128 (128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) na n/a nfa
Code Rate 172 12 12
Occupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 34 34
Mini CIN in (dB) 27 2.7 2.7
Earth Station Drameter (meters) 24 24 24
Earth Station Gain (dBi) 490 49.0 49.0
20 20 20
Earth Station Diameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 555 <. 555
Earth Station G/T, Clear Sky (dB/K) 33.1 331 29.5
Earth Station Elevation Angle 20 20 20
Clear Sky Uplink Fade Downlink Fade
Uplink Earth Station EIRP (dBW) 46.6 46.6 46.6
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.3 0.0
Satellite G/T (dB/K) 2.8 2.8 2.8
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -549 =549
k C/N (dB) 15.7 13.4 157
BHRHOR 02'\“1?5@3.3
Downlink EIRP per Carrier (dBW) 174 152 17.4
Antenna Pointing Error (dB) -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -7.1
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Boltzman Constant ({BW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) <549 -54.9 -549
Downlink C/N o 17.8 15.6 72
G BRECRVEINGEE
C/N Uplink (dB) 157 134 15.7
C/N Downlink (dB) 17.8 15.6 72
C/1 Intermodulation (dB) 10.0 7.8 10.0
C/1 Uplink Co-Channel (dB)* 19.1 16.8 19.1
C/1 Downlink Co-Channel (dB)* 19.1 16.8 19.1
C/1 Uplink Adjacent Satellite 1 (dB) 25.8 235 25.8
C/1 Downlink Adjacent Satellite 1 (dB) 18.5 16.2 18.5
C/1 Uplink Adjacent Satellite 2 (dB) 12.8 10.5 12.8
C/I Downlink Adjacent Satellite 2 (dB) 18.0 15.7 18.0
C/(N+I) Composite (dB) 6.0 37 3.7
Reguired System Margin (dB) -1.0 -10 . -1.0
Net C/(N+I) Composite (dB) 50 2.7 27
Minimum Required C/N (dB) 34 -27 2.7
Excess Link Marzin (dB) 1.6 0.0 0.0 .
. 180 180 180
Uplink Power Densxtv (dBW/Hz) -57.2 -57.2 -57.2
Downlink EIRP Density At Beam Peak -33.4 -35.7 -334

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplin Beam ame East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 ' 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - -6 - -6 -6
Uplink Contour G/T (dB/K) - 3 3 3 3 3 3
Uplink SFD (dBW/m?) =72 72 72 72 .72 -72
- n/hr) — 42.0 42.0 42.0 42.0 420 420 .
R IO RN e
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50 50 50 50
Rain Rate (mm/hr) 42.0 42.0 42.0 42,0 420 4.0
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density {(dBW/Hz) -22.2 222 -22.2 222 222 222
. *qggge (4B 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (iIBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
_ Downlmk Polarlzanon Advantage (dB) 0 0 0 ‘0 0 0
1 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 30MIGTW 30MIG7TW 30M1G7TW
Information Rate (kbps) n/a na n/a 36863 36863 36863
Carrier Modulation TV/FM TV/FM TV/FM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS. (MHz) 4 4 4 n/a n/a n/a
Code Rate n/a nfa n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 30133 30133 30133
Allocated Bandwidth (kHz) 36000 36000 36000 36000 36000 36000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
‘,Mlmmum C/N, Rain (dB)( 10 10 10 6.1 6.1 6.1
It FEON '
Earth Station D amet (meters) 6.1 6.1 6.1 6.1 6.1 6.1
* Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
i 20 20 20 20 20 20
Earth Station Dlameter (meters) 6.1 6.1 6.1 3 3 3
- Earth Station Gain (dBi) 55.5 55.5 55.5 492 49.2 49.2
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 30.8 26.7 26.7 241
Earth Station Elevation Angle 20 20 20 20 20 20
i Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
IREORNVIINGE .
Uplmk Earth Statlon EIRP (dBW) 76.1 76.1 76.1 71.8 77.8 77.8
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 =55 0.0 0.0 94 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 2286 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -15.6 -74.8 748 -74.8
U 24.7 21.1 24.7 27.1 17.7 27.1
Downlmk EIRP per Carner (dBW) 39.1 383 39.1 40.8 39.9 408
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0’ 24 0.0 0.0 =32
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 30.8 26.7 26.7 241
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carrler Noise Bandwidth (dB-Hz) -75.6 <756 -75.6 748 -74.8 -74.8
li 18.8 17.9 14.1 14.8 13.9 9.1
C/N Uplink (dB) ~ 247 211 247 27.1 177 271
C/N Downlink (dB) 18.8 179 14.1 148 139 9.1
C/1 Intermodulation (dB) n/a n/a n/a n/a nfa n/a
C/1 Uplink Co-Channel (dB)* 26.2 22.6 26.2 27.0 17.6 27.0
C/1 Downlink Co-Channel (dB)* 26.2 254 26.2 27.0 26.1 27.0
C/1 Uplink Adjacent Satellite 1 (dB) 345 310 34.5 37.0 27.6 37.0
C/1 Downlink Adjacent Satellite 1 (dB) 19.4 18.6 194 153 14.4 153
C/1 Uplink Adjacent Satellite 2 (dB) 215 18.0 215 240 14.6 240
C/1 Downlink Adjacent Satellite 2 (dB) 18.6 17.8 18.6 15.1 14.2 15.1
C/(N+1) Composite (dB) 127 11.0 11.0 9.9 72 7.1
Reguired System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]) Composite (dB) 11.7 10.0 10.0 89 6.2 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 -6.1
Excess Link Margin (dB) 17 0.0 0.0 28 0.1 0.0
. C . 1 1 1 1 1 1
" Uplink Power Density (dBWIHz) . -46.8 -46.8 -46.8 . -53.9 -53.9 -53.9
Downlink EIRP Density At Beam Peak -23.0 237 ~23.0 -30.0 =309 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation..
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Chaniiels (continued)

Uplink Beam Name East Coast U.S." East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 4250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 -6 -6 -6 - -
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m*) =77 =77 =77 -77 77 77
_Rain Rate (mm/hr) 420 42.0 42,0 42.0 42,0 420
i VI N
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50 50 50 50
i e 42.0 420 42,0 420 42.0 420
Kid (L .
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 222 -22.2 -22.2 222 222 222
_Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (IBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 [
Downlink EIRP Density (\BW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 208
D i izati 0 0 0 0 0 0
3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M77GTW 1IM82GTW 1IM82GTW - 1M82G7TW
Information Rate (kbps) 6000 6000 6000 1544 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK - QPSK
Peak to Peak Bandwidth of EDS (MHz) . n/a n/a n/a n/a n/a n/a
Code Rate . 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) 6771. 6771 6771 1819.2 . 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300- 2325 2325 2325
Minimum C/N, Clear Sky (dB) 39 39 39 3.0 3.0 3.0
Mi in (dB 3.6 36 36 28 28 28
"Earth Statlon Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
] 20 20 20 20 20 20
{ 2
Earth Station Diameter (meters) 3.0 3.0 30 - 24 24 24
Earth Station Gain (dBi) 49.2 49.2 49.2 47.5 47.5 475
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 250 25.0 221
Earth Station Elevation Angle 20 20 20 20 20 20
ik Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
I HRECTRIVIASN GRS :
Uplink Earth Station EIRP (dBW) 67.5 67.5 67.5 62.0 62.0 62.0
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
. Uplink C/N (dB) 233 208 233 235 21.0 235
i BN RO RN GRS .
Downlink EIRP per Carrier (1BW) 34.1 316 34.1 28.6 26.1 28.6
Antenna Pointing Error (dB) -0.5 0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 43 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 25.0 250 22.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 2286 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
14.6 12.2 74 13.1 10.6 6.3
: GSEERHORNIENGES
C/N Uplink (dB) 233 20.8 233 23.5 21.0 235
C/N Downlink (dB) 14.6 12.2 74 131 10.6 6.3
C/1 Intermodulation (dB) 11.6 9.4 11.6 11.8 94 11.8
C/1 Uplink Co-Channel (dB)* 20.0 17.5 20.0 21.0 184 21.0
. C/1 Downlink Co-Channel (dB)* 20.0 17.6 17.6 21.0 18.5 21.0
; C/1 Uplink Adjacent Satellite 1 (dB) 332 30.7 332 334 30.8 334
’ C/1 Downlink Adjacent Satellite 1 (dB) 15.0 12.6 15.0 134 10.9 134
| CA Uplink Adjacent Satellite 2 (dB) 20.2 177 20.2 204 17.8 204
C/1 Downlink Adjacent Satellite 2 (dB) 14.9 124 14.9 13.5 11.0 13.5
C/(N+I) Composite (dB) 6.9 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]) Composite (dB) 59 3.6 3.6 53 2.8 2.8
Minimum Required C/N (dB) -39 =36 -3.6 =3.0 2.8 2.8,
Excess Link Margin (dB) 21 0.0 0.0 23 0.0 0.0
_Number of C: 3 - 3 3 15 15 15 .
Uplink Power Density (i1BW/Hz) -57.8 -57.8 -57.8 -57.5 -57.5 -57.5
Downlink EIRP Density At Beam Peak - -30.2 -32.7 -30.2 -30.0 -32.5 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

SO IO ORE

Uphnk Beam Name

East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) 6 - - -6 -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) 77 -77 <17 =77 =77 =77
_Rai 420 42.0 42,0 420 42.0 420
| YONMN i
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
‘Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50 50 50 50
Rain Rate (mm/hr) 42.0 42.0 4.0 42.0 420 42.0
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (IBW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
. Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density ({1BW/Hz) 222 2222 222 222 =222 22.2.
0 0 0 0 0 0
Satellite 2 Orbltal Locatlon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 —45 0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -20.8 -20 8. -20.8 -20.8 -20.8 -20.8
Downlink Polarization Advantage (dB) 0 0 0 0 0 0 -~
Carrler ID . 5 5 5 6 6 6
Emission Designation 75K4GTW 75K4GTW 75K4GTW IM23GTW 1M23G7TW 1IM23G7TW
Information Rate (kbps) 64 64 64 512 512 512
Carrier Modulation QPSK QPSK ., QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 12 12
Occupied Bandwidth (kHz) 754 754 75.4 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
Minimum C/N, Rain (dB) 28 28 2.8 27 27 27
KNGS .
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBl) 56.9 56.9 56.9 56.9 56.9 56.9
_Earth Stat_hon Eleyation Angle 20 20 20 20 20 20
DK Bl AN il
Earth Station Dlameter (meters) 2.4 24 2.4 24 .24 24
Earth Station Gain (dBi) 475 47.5 47.5 475 47.5 47.5
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 221 250 25.0 221
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplmk Earth Statlon EIRP (dBW) 48.2 48.2 482 60.2 60.2 60.2
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carner Noise Bandwidth (dB-Hz) -48.8 -48.8 ( -48.8 -60.9 -60.9 -60.9
/N (dB) 235 21.0 235 234 20.9 234
VNP RO TN G
Downlmk EIRP per Carrier (1 BW) 14.8 12.3 14.8 26.8 242 26.8
Antenna Pointing Error (dB) -0.5 -0.5 0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -4.0 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 221 25.0 25.0 22.2
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
N Downlmk_C/N (dB) __ 131 10.6 6.3 13.0 10.5 6.2
= ‘aﬁs};’ B n r2 "- )
C/N Uplink (dB) 235 21.0 23.5 234 209 234
C/N Downlink (dB) 13.1 10.6 6.3 13.0 10.5 6.2
C/ Intermodulation (dB) 119 9.3 119 117 93 11.7
C/T Uplink Co-Channel (dB)* 20.8 18.3 20.8 21.2 18.7 212
C/1 Downlink Co-Channel (dB)* 20.8 18.3 20.8 212 18.7 21.2
C/1 Uplink Adjacent Satellite 1 (dB) 334 30.9 334 333 30.7 333
C/1 Downlink Adjacent Satellite 1 (0B} 134 109 134 13.3 10.7 133
C/1 Uplink Adjacent Satellite 2 (dB) 204 17.9 204 203 17.7 203
C/ Downlink Adjacent Satellite 2 (dB) 13.6 11.0 13.6 13.4 109 134
C/(N+]I) Composite (dB) 6.3 38 38 6.2 37 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 28 2.8 52 27 27
Minimum Required C/N (dB) -3.0 -2.8 28 -3.4 2.7 2.7
Excess Link Margin (dB) 23 0.0 0.0 18 0.0 0.0
C " 360 360 360 24 24 24
Uplmk Power Densntv (dBWIHz) -57.5 -57.5 -57.5 -57.6 -57.6 -57.6
Downlink EIRP Density At Beam Peak -30.0 -32.5 -30.0 -30.1 -32.7 -30.1

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplink Beam Name East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - -6
Uplink Contour G/T (dB/K) 3 3 3
Uplink SFD (dBW/m’) 77 71 77
_ 42.0 420 42.0
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization “Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50
i 42.0 42,0 42.0
i i
Satellite 1 Orbital Location 72 WL 72 WL 72 WL
Uplink Power Density (IBW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (IBW/Hz) -22.2 =222 222
Downlmk Polarization Advant'lge (dB) 0 0 0
Satelllte 2 Orbital Locatlon 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8
_Downlink Polarization (dB 0 0 0
Carrier ID 7 7 7
Emission Designation 307KGTW 307KGTW 307KGTW
Information Rate (kbps) - 128 128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) " n/a n/a n/a
Code Rate 12 12 1/2
Occupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 34 © 34
_Minimum C/N, Rain (dB) 27 - 27 2.7
. i i LA :
Earth Station Diameter (meters) 24 2.4 24
Earth Station Gain (dBi) 49.0 -49.0 49.0
E. 20 20 . 20
Earth Station Diameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 55.5 55.5
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Earth Station Elevation Angle . 20 20 20
i e AR Ty A, Clear Sky Uplink Fade Downlink Fade
,,,,, RINEYREGR
Unhnk Earth Station EIRP ({BW) 50.9 50.9 50.9
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.3 0.0 -
Satellite G/T (dB/K) 3.0 3.0 3.0
Boltzman Constant (IBW/K-Hz) 2286 228.6 © 228.6
Carrler Noise Bandwidth (dB-Hz) -54.9 -54.9 -54.9
B k C/N (dB) 202 17.9 20.2
”‘Ll] BN RRERRY (8
Downlink EIRP per Carner (dBW) 17.5 153 175
Antenna Pointing Error (dB) -0.5 0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -7.1
Earth Station G/T, Clear Sky (dB/K) 331 331 29.5
Boltzman Constant (BW/K-Hz) 228.6 228.6 12286
Carrier Noise Bandwidth (dB-Hz) -54.9 -54.9 -54.9
i i d 179 15.6 72
C/N Uplink (dB) 202 17.9 20.2
C/N Downlink (dB) 17.9 15.6 72
C/1 Intermodulation (dB) 8.5 6.2 85
C/1 Uplink Co-Channel (dB)* 17.6 153 17.6
C/1 Downlink Co-Channel (dB)* 17.6 15.3 17.6
C/1 Uplink Adjacent Satellite 1 (dB) 301 21.8 30.1
C/1 Downlink Adjacent Satellite 1 (dB) 18.5 16.3 18.5
C/1 Uplink Adjacent Satellite 2 (dB) 17.1 148 17.1
C/1 Downlink Adjacent Satellite 2 (dB) 17.8 - 155 17.8
C/IN+X) Composite (dB) 6.0 3.7 37
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/(N+]) Composite (dB) . 5.0 27 27
Minimum Required C/N (dB) -3.4 2.7 27
Excess Link Margin (d¢B) 1.6 0.0 0.0
i 90 90 90
4 dk:
Uplink Power Density (1BW/Hz) -53.0 -53.0 -53.0
Downlink EIRP Density At Beam Peak =334 -35.6 -334

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels

Uplink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. | East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 -6 - - -6 -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?%) <72 =72 =72 <72 =72 =72
Rain Rate (mm/hr) 42,0 42,0 42.0 420 42,0 42.0
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 : 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 52.7 52.7 527 521 527 52.7
Rain Rate (mm/hr) 4.0 42.0 42.0 420 4.0 42.0
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density ((BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0o - 0 0 0 -0
Downlink EIRP Density (IBW/Hz) 222 =222 -22.2 222 222 222
Downlink Polarization Advantage (dB) - 0 0 0 -0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL " 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) 211 -21.1 211 -21.1 211 21.1
Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Carrier ID 1 ‘ 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 60M3G7TW 60M3GTW 60M3GTW
Information Rate (kbps) . n/a n/a a 73726 73726 73726
Carrier Modulation . TV/FM TV/EM TV/EM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4 4 4 n/a n/a n/a
Code Rate . n/a n/a n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) . 36000 36000 36000 60266 60266 60266
Allocated Bandwidth (kHz) 36000 36000 36000 72000 72000 72000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
Minimum C/N, Rain (dB) 10 10 10 6.1 6.1 6.1
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
Earth Station Diameter (meters) 7.0 7.0 7.0 3 3 3
Earth Station Gain (dBi) 57.0 57.0 57.0 492 49.2 492
Earth Station G/T, Clear Sky (dB/K) 34.6 34.6 319 26.7 26.7 242
Earth Station Elevation Angle 20 20 20 20 20 20
NS A D DR Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downiink Fade
Uplink Earth Station EIRP (dBW) 73.4 734 734 78.1 78.1 78.1
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.4 0.0 0.0 -7.0 0.0
Satellite G/T (dB/K) 3.0 - 30 3.0 3.0 3.0 3.0
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -71.8 -71.8 -77.8
Uplink C/N (dB) 22.0 19.5 22.0 244 174 244
Downlink EIRP per Carrier (dBW) 39.1 37.6 39.1 438 42.6 438
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Dowalink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 =34 0.0 0.0 -3.1
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 303 26.7 26.7 242
Boltzman Constant ({BW/K-Hz) 228.6 228.6 . 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -717.8 -71.8 -71.8
Downlink C/N (dB) 203 18.8 14.2 14.8 13.6 9.2
C/N Uplink (dB) 220 19.5 220 244 174 244
C/N Downlink (dB) 203 18.8 142 14.8 13.6 9.2
C/ Intermodulation (dB) w/a n/a /a n/a /a n/a
C/1 Uplink Co-Channel (dB)* 26.5 24.1 26.5 27.0 20.0 270
C/1 Downlink Co-Channel (dB)* 26.5 25.0 26.5 27.0 25.8 278
C/1 Uplink Adjacent Satellite 1 (dB) 31.8 294 31.8 343 273 343
C/1 Downlink Adjacent Satellite 1 (dB) 21.0 19.5 21.0 152 14.1 152
C/1 Uplink Adjacent Satellite 2 (dB) 18.8 16.4 18.8 213 14.3 213
C/1 Downlink Adjacent Satellite 2 (dB) 20.4 18.9 204 154 142 154
C/(N+I) Composite (dB) 12.9 11.0 11.0 9.7 72 7.1
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 119 10.0 10.0 8.7 6.2 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 6.1 -6.1
Excess Link Margin (dB) 19 0.0 0.0 26 0.1 0.0
Number of Carriers 2 2 2 1 1 1
Uplink Power Density ({BW/Hz) -49.5 -49.5 -49.5 -56.6 -56.6 -56.6
Downlink EIRP Density At Beam Peak -23.0 -24.4 -23.0 -30.0 -31.2 -30.0

* Note: The C/1 level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

.‘Uplmk Beam Name

East Coast U.S.

East Coast U.S. East Coast U.S. East Coast U.S. . East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 - 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Honzontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 - -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) -76 -76 -76 -76 -76 -76
Ram Rate (mm/hr) 42.0 42.0 42.0 420 42,0 42.0
] SN RO N S
Downhnk Beam Name East Coast U.S. East Coast U.S. ~ East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 527 52.7 52.7 527 527 527
R . 42.0 42,0 420 420 420 42.0
Satclllte 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (lBW/Hz) -58.0 -58.0 -58.0 - -58.0 -58.0 -58.0
Uplink Polarization' Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) <222 222 222 222 -22.2 -22.2
Downlink Polarization Advantage (dB) o 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -21.1 211 -21.1 <211 211 211
D i izati 0 0 0 0 0 0
K R
Carrier ID 3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW: 6M77GTW IM82GTW IMR2GTW 1M82GTW
Information Rate (kbps) 6000 6000 6000 1544 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) 6771 6771 6771 1819.2 1819.2 1819.2
AMNocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Minimum C/N, Clear Sky (dB) 3.9 3.9 39 3.0 3.0 3.0
4M C/N, Rain (d ) 3.6 3.6 3.6 28 2.8 28
T : G
Earth Station Dmmeter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 569 56.9 56.9 56.9
20 20 20 20 20 20
Earth Station Dlameter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 492 492 49.2 47.5 475 475
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 237 25.0 250 221
Earth Station Elevation Angle 20 20 20 20 20 - 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
BeiR RN ERR
Uplmk Earth Statlon EIRP (dBW) 65.8 65.8 65.8 60.2 60.2 60.2
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (ABW/K-Hz) 228.6 228.6 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
_ﬂUplmk C/N(dB) 21.6 19.1 216 21.8 19.2 21.8
BREGRVMENGEY
Downlink EIRP per Carrier (dBW) 341 31.6 341 28.5 26.0 285
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 2059 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -43 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 25.0 25.0 22.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 2286 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
k C 14.6 12.2 74 13.1 106 6.3
C/N Uplink (dB) 21.6 19.1 21.6 21.8 192 21.8
C/N Downlink (dB) 14.6 12.2 7.4 13.1 10.6 6.3
C/1 Intermodulation (dB) 119 9.6 119 12.1 9.6 12.1
C/1 Uplink Co-Channel (dB)* 203 17.9 203 213 18.7 213
C/l Downlink Co-Channel (dB)* 203 17.9 203 213 18.7 213
C/1 Uplink Adjacent Satellite 1 (dB) 315 29.0 315 317 29.1 317
C/I Downlink Adjacent Satellite 1 (dB) 15.0 12.6 15.0 13.3 10.8 133
C/1 Uplink Adjacent Satellite 2 (dB) 18.5 16.0 18.5 187 16.1 18.7
C/1 Downlink Adjacent Satellite 2 (dB) 152 127 152 13.8 113 138
C/N+I) Composite (dB) 7.0 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 6.0 3.6 3.6 53 28 . 28
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 2.8 28
Excess Link Margin (dB) 2.1 0.0 . 0.0 23 0.0 0.0
_Number of Carriers 7 7 7 31 31 31
... _‘G_LJ. PRt
Uplink Power Density (1BW/Hz) -59.4 -59.4 -59.4 -59.3 -59.3 -59.3
Downlink EIRP Density At Beam Peak -30.2 -32.7 -30.2 -30.1 -32.6 -30.1

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation. -
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

7 TON: :
Uplmk Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - - -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) =76 -76 =76 -76 -76 =76
i 420 420 420 420 420 42.0
Downlmk Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 52.7 52.7 52.7 527 527 527
__Rain Rate (mm/hr) 42.0 4.0 420 420 420 420
Vi L
atellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP ' Density (BW/Hz) 222 222 =222 2222 ¢ 22.2 222
. D Ad 0 0 0 0 0 0
S‘ltelllte 2 Orbltal Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -450 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0o - 0
Downlink EIRP Density (IBW/Hz) 21.1 -21.1 -21.1 -21.1 -21.1 21.1
0 0 0 0 0 0
Carrier ID 5 5 5 ’ 6 6 6
Emission Designation 75K4GTW 75K4GTW T5K4GTW IM23G7TW 1IM23G7TW 1IM23GTW
Information Rate (kbps) 64 64 64 512 512 512
Carrier Modulation QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 12 12
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
C/N, Rain (dB) 28 2.8 28 2.7 2.7 27
i AN
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
_ Earth Station Elevation Anzle(l_‘ - 20 20 20 20 20 20
A. ljil v;"l ) oI i <
Earth Station Diameter (meters) 24 24 24 24 24 24
Earth Station Gain (dBi) 475 * 475 475 415 475 475
Earth Station G/T, Clear Sky (dB/K) 25.0 250 22.1 25.0 250 222
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplmk Earth Statlon EIRP (dBW) 46.4 46.4 46.4 58.4 58.4 58.4
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 30 3.0 3.0
Boltzman Constant (lBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
Uplmk C/N (dB) 21.8 19.3 21.8 21.7 19.1 21.7
R BEREO RN BN G e .
Down ink EIRP per Carrier (dBW) 14.7 122 14.7 267 242 26.7
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) . 0.0 0.0 -39 0.0 0.0 -3.9
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 22.1 25.0 25.0 222
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 488 -60.9 -60.9 -60.9
_Downlink C/N (dB) 13.1 10.6 6.3 13.0 10.5 62
i 218}
C/N Uplink (dB) 21.8 19.3 21.8 21.7 19.1 217
C/N Downlink (dB) 13.1 10.6 6.3 13.0 10.5 6.2
C/I Intermodulation (dB) 12.1 9.6 12.1 12.0 9.5 12.0
C/I Uplink Co-Channel (dB)* 21.1 18.6 21.1 21.5 19.0 21.5
C/1 Downlink Co-Channel (dB)* 21.1 18.6 21.1 21.5 19.0 215
C/ Uplink Adjacent Satellite 1 (dB) 31.7 29.1 317 315 29.0 315
C/l Downlink Adjacent Satellite 1 (dB) 134 10.8 134 132 10.7 132
C/1 Uplink Adjacent Satellite 2 (dB) 18.7 16.1 18.7 18.5 16.0 18.5
C/1 Downlink Adjacent Satellite 2 (dB) 13.8 11.3 13.8 13.7 112 13.7
C/(N+1) Composite (dB) 6.3 38 3.8 6.2 3.7 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 238 238 52 27 27
Minimum Required C/N (dB) -3.0 2.8 2.8 =34 2.7 27
Excess Link Margin (dB) 23 0.0 0.0 1.8 0.0 0.0
Number of Carriers 720 720 720 49 49 49
SIRIICTISILY
Uplmk Power Densntv (dBW/Hz) -59.2 -59.2 -59.2 -59.4 <594 -59.4
Downlink EIRP Density At Beam Peak -30.0 -32.6 -30.0 -30.2 -32.7 -30.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

MUDlink Beam Name

East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) . 14250 14250 14250
Uplink Beam Polarization Horizontal Horlzontal Horizontal
Uplink Relative Contour Level (dB) -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3
Uplink SFD (dBW/m?) -76 -6 76
Rai N 42.0 42.0 420
RIVIAONS
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4
Downlink Contour EIRP (dBW) 52.7 527 527
in Rate (mm/hr) 42,0 42.0 420
Satellite 1 Orbital Locatlon 72 WL 72 WL 72 WL
Uplink Power Density ((BW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (IBW/Hz) 222 =222 222
_Downlink Polarization Advantage (dB) 0 0 0
atellite 2 Orbital Location 76 WL 76 WL 76 WL
Ubplink Power Density (dBW/Hz) -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Dowalink EIRP Density (1BW/Hz) 211 -21.1 21.1
n Advantage (dB) 0 0 0
Carrier ID 7 7
Emission Designation 307KGTW 307KGTW * 07KG7W
Information Rate (kbps) 128 128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a
Code Rate 172 1/2 172
Occupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 34 34
_Minimum C/N, Rain (dB) = 27 2.7 2.7
Earth Station Dlameter (meters) 24 24 24
Earth Station Gain (dBi) 49.0 49.0 490
i i 20 20 20
Earth Station Diameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 55.5 555
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Earth Station Elevation Angle 20 20 20
Clear Sky Uplink Fade Dowalink Fade
Unlmk Earth Station EIRP (dBW) 49.2 49.2 49.2
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.3 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -54.9 =549
i ‘Uph k CiN (dB) 18.5 16.2 18.5
Downlmk EIRP per Carrler (dBW) 175 15.3 17.5
Aantenna Pointing Error (dB) 0.5 0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 7.2
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Boltzman Constant (dBW/K-Hz) 228.6 2286 228.6
Carner Noise Bandwidth (dB-Hz) -54.9 -54.9 -549
nlink C/N dB) 17.9 157 72
EOS B KARE RO RV
C/N Uplink (dB) 18.5 16.2 185
C/N Downlink (dB) 179 157 72
C/1 Intermodulation (dB) 8.8 6.6 88
C/ Uplink Co-Channel (dB)* 179 15.6 179
C/1 Downlink Co-Channel (dB)* 17.9 15.6 17.9
C/1 Uplink Adjacent Satellite 1 (dB) 284 26.1 284
C/1 Downlink Adjacent Satellite 1 (dB) 18.6 16.3 18.6
C/1 Uplink Adjacent Satellite 2 (dB) 154 13.1 154
C/1 Downlink Adjacent Satellite 2 (dB) 18.1 158 18.1
C/N-+I) Composite (dB) 6.0 3.7 3.7
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/(N-+I) Composite (dB) 5.0 2.7 2.7
Minimum Required C/N (dB) =34 -2.7 2.7
Excess Link Margin (dB) 1.6 0.0 0.0
N b f Carri 180 180 180
Uphnk Power Density (dBW/Hz) -54.6 -54.6 -54.6
Downlink EIRP Density At Beam Peak -33.3 -35.6 -33.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

WE i
Uplink Beam Name Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 - -6 -6
Uplink Contour G/T (dB/K) 28 2.8 2.8 2.8 2.8 2.8
Uplink SFD (dBW/m*) -71.8 -71.8 -71.8 -71.8 -71.8 718
i 42.0 42.0 420 420 42.0 42.0
Downlink Beam Name East Coast U.S. East Coast U.S. " East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50 . 50 50 50
Rain Rate (mm/hr) 42.0 42.0 42.0 42.0 42,0 42.0
72 WL 72 WL 72 WL 72 WL -72 WL 72 WL
Uplink Power Density (dBW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (ABW/Hz) 222 222 222 =222 =222 222
0 0 0 0 0 0
Satellite 2 Orbital Locatlon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 ~45.0 -45.0 450 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
_Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Carrier ID 1 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 30MIGTW 30MIG7TW 30MIGTW
Information Rate (kbps) wa wa a 36863 36863 36863
Carrier Modulation TV/FM TV/FM TV/FM . QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4 4 4 n/a n/a n/a
Code Rate n/a n/a n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 30133 30133 30133
. Allocated Bandwidth (kHz) 36000 36000 36000 36000 36000 36000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
N um C/I\%, Rain dB) ] : 10 10 10 6.1 6.1 6.1
: EORITERS M i
Earth Station Dlameter (meters) 6.1 6.1 . 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
qﬂEarth Statlon Eleyation An le 20 20 20 20 20 20
Earth Station Dlameter (meters) 6.1 6.1 " 6.1 3 3 3
Earth Station Gain (dBi) 55.5 555 555 492 492 49.2
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 30.8 26.7 26.7 24.1
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplink Earth Station EIRP (dBW) 763 76.3 76.3 78.0 78.0 78.0
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -3.6 0.0 0.0 9.5 0.0
Satellite G/T (dB/K) 2.8 2.8 2.8 28 28 2.8
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -74.8 -74.8 -714.8
N U k C/N (dB ) _ 24.7 21.0 247 27.1 17.6 271
Downlmk EIRP per Carrier (lBW) 39.1 382 39.1 40.8 399 40.8
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -2.5 0.0 0.0 =32
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 30.7 26.7 26.7 241
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 2286 2286
Carrier Noise Bandwidth (dB-Hz) =756 -75.6 -75.6 -74.8 -74.8 -74.8
_Downlink C/N (dB) 18.8 179 14.1 14.8 139 9.1
: BESHER
C/N Uplink (dB) 247 21.0 247 27.1 17.6 27.1
C/N Downlink (dB) 18.8 179 14.1 14.8 13.9 9.1
C/1 Intermodulation (dB) n/a n/a na n/a n/a n/a
C/1 Uplink Co-Channel (dB)* 26.2 22,6 26.2 270 17.5 27.0
C/1 Downlink Co-Channel (dB)* 26.2 253 26.2 270 26.1 27.0
C/1 Uplink Adjacent Satellite 1 (dB) 347 311 347 372 27.7 372
C/1 Downlink Adjacent Satellite 1 (dB) 194 18.6 194 15.3 144 153
C/1 Uplink Adjacent Satellite 2 (dB) 21.7 18.1 21.7 242 14.7 242
C/1 Downlink Adjacent Satellite 2 (dB) 18.6 17.8 18.6 15.1 14.2 15.1
C/(N+1) Composite (dB) 12.7 11.0 11.0 9.9 73 7.1
Required System Margin (dB) \ -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]I) Composite (dB) 117 10.0 10.0 89 6.3 © 61
Minimum Required C/N (dB) -10.0 . -10.0 -10.0 6.1 -6.1 -6.1
Excess Link Margin (dB) 17 0.0 0.0 2.8 0.2 0.0
_Numb: 1 1 1 1 1 1
Uplink Power Densntv (dBW/Hz) -46.6 -46.6 -46.6 -53.7 -53.7 -53.7
Downlink EIRP Density At Beam Peak -23.0 238 -23.0 -30.0 -30.9 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued) .

Unl kBeamN me

Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization - Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - : -6 -6 -6 -6
Uplink Contour G/T (dB/K) 2.8 2.8 28 2.8 2.8 2.8
Uplink SFD (dBW/m?) -76.8 -76.8 -76.8 -76.8 -76.8 -76.8
_Rai 42.0 42.0 42,0 42.0 42.0 420
I NEENEORNEIONZE )
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. *East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Dowalink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 50 50 50 50 50 50
_Rain Rate (mmlhr) 42.0 420 42,0 420 420 42.0
Sate lte 1 Orbltal Locatlon 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (IBW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dIBW/Hz). 222 222 -22.2 222 222 222
i 0. 0 0 0 0 0
Satellite 2 Orbltal Locanon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (d1BW/Hz) 450 -45.0 -45.0 -45.0 . -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -20.8 -20.8 -20.8 208 -20.8 -20.8
_Downlmk Polarization Adva%ltage (dB) 0 0 0 0 0 0
; NS
3 3 3 4 4 4 .
Emission Designation 6M77GTW 6M77GTW 6M77GTW 1IM82GTW IM82G7TW 1M82GTW
Information Rate (kbps) 6000 6000 6000 1544 1544 1544 -
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a nfa n/a /2 n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) - 6771 6771 6771 . 1819.2 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 . 2325 2325.
Minimum C/N, Clear Sky (dB) 39 39 39 3.0 3.0 3.0
Mmlmum C/N.. Rain (d B) 36 36 3.6 28 28 28
% PRSI ON
Earth Stahon Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
RO SNSRI DA ONE 23
Earth Station Diameter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 492 492 492 475 " 475 475
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 250 250 22.1
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
IR EREO RNEIN GRS R
Uplink Earth Station EIRP (dBW) 676 67.6 67.6 62.2 62.2 62.2
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 2075
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 28 2.8 28 2.8 2.8 28
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carner Nonse Baudw1dth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
233 20.8 233 23.5 21.0 235
TR S ' :
Downllnk EIRP per Carrler {dBW) 34.0 31.6 34.0 28.6 26.0 28.6
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) - - 0.0 0.0 -4.2 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 250 25.0 22.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
Downlmk C/N (dB) 14.6 12.1 74 13.1 10.6 6.3
IS B NI R E O LV AN G I
C/N Uplink (dB) 233 20.8 233 235 21.0 235
C/N Downlink (dB) 14.6 12.1 74. 13.1 10.6 6.3
C/1 Intermodulation'(dB) 11.6 9.4 116 11.8 9.4 11.8
C/1 Uplink Co-Channel (dB)* 20.0 17.5 20.0 21.0 184 210
C/I Downlink Co-Channel (dB)* 200 17.6 20.0 21.0 18.4 21.0
C/T Uplink Adjacent Satellite 1 (dB) 333 309 333 336 31.0 336
C/ Downlink Adjacent Satellite 1 (dB) 15.0 12.6 150 134 108 134
C/ Uplink Adjacent Satellite 2 (dB) 20.3 17.9 203 20.6 18.0 20.6
C/l Downlink Adjacent Satellite 2 (dB) 149 124 149 13.5 11.0 13.5
C/(N+1) Composite (dB) 6.9 46 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]I) Composite (dB) 59 3.6 3.6 5.3 28 28
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 -2.8 238
Excess Link Margin (dB) 2.1 0.0 0.0 23 0.0 0.0
. of Carriers 3 3 3 15 15 15
D TR AT e Ol SR ’
Uplink Power Density (dBW/Hz) -57.6 -57.6 -57.6 -57.3 =573 -57.3
Downlink EIRP Density At Beam Peak =303 -32.7 -30.3 -30.0 -32.6 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplink Beam Name

Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - -6 -6 -6 -6
Uplink Contour G/T (dB/K) 2.8 28 28 28 28 28
Uplink SFD (dBW/m?%) -76.8 -76.8 -76.8 -76.8 -76.8 -76.8
_ Rain Rate (mm/hr) - 42,0 42.0 42.0 42.0 420 42.0
1) IO RN TRIBLO NS
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization ) Vertical Vertical Vertical Vertical . Vertical ‘Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50 50 50 50
) _( 42.0 42,0 42.0 42.0 42.0 42.0
Satelllte 1 Orbltal Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (ABW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (BW/Hz) 222 222 222 222 222 222
( 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 450
Unlink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
Y_D k P 1 Ad (dB), 0 0 0 0 0 0
Carner ID 5 5 6 6 6
Emission Designation 75K4GTW 75K4G7W 75K4GTW IM23GTW 1IM23GTW 1IM23G7W
Information Rate (kbps) 64 64 512 512 512
Carrier Modulation ’ QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a w/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 12 12
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Alocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 30 3.0 3.0 34 34 34
Mlmmum C/N, Rain (dB) 28 2.8 28 27 27 27
R AT IS AL ON
Earth Statlon Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBl) 56.9 56.9 56.9 56.9 56.9 56.9
ion A .20 20 20 20 20 20
AT "“‘!ﬁ?"}“ :
Earth Statlon Diameter (meters) 2.4 2.4 24 2.4 2.4 24
Earth Station Gain (dBi) 475 - 415 47.5 47.5 475 47.5
Earth Station G/T, Clear Sky (dBIK) 250 250 22.1 25.0 25.0 222
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplmk Earth Statmn EIRP (dBW) 48.4 484 484 60.4 60.4 60.4
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 2.8 238 2.8 2.8 2.8 2.8
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
. /N (d _ 235 21.0 235 234 209 234
Downlmk EIRP per Carrler (dBW) 148 12.2 14.8 26.8 242 268 -
Antenna Pointing Error (dB) -0.5 0.5 -0.5 -0.5 0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 4.0 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 22.1 25.0 25.0 222
Boltzman Constant (IBW/K-Hz) 2286 228.6 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
_Downlink C/N (q_@ 131 10.6 6.3 13.0 10.5 6.2
REGONEO SRR SREBREOR
C/N Uplink (dB) 235 21.0 235 234 209 234
C/N Downlink (dB) 131 10.6 6.3 13.0 10.5 6.2
C/1 Intermodulation (dB) 119 9.3 119 117 9.2 117
C/ Uplink Co-Channel (dB)* 20.8 18.3 20.8 21.2 18.7 21.2
C/T Downlink Co-Channel (dB)y* 208 18.3 20.8 212 18.7 212
C/1 Uplink Adjacent Satellite 1 (dB) 336 31.1 336 335 309 335
C/1 Downlink Adjacent Satellite 1 (dB) 134 10.9 134 13.3 10.7 13.3
C/ Uplink Adjacent Satellite 2 (dB) 20.6 18.1 20.6 20.5 17.9 20.5
C/I Downlink Adjacent Satellite 2 (dB) 13.6 11.0 13.6 134 10 9 134
C/(N+I) Composite (dB) 6.3 38 3.8 6.2 3.7 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 - 2.8 2.8 52 27 27
Minimum Required C/N (dB) =30 -2.8 2.8 =34 2.7 2.7
Excess Link Margin (dB) 23 0.0 0.0 1.8 0.0 0.0
Ni i . 360 360 360 24 24 24
Uplmk Power Density (dBW/Hz) -57.3 =573 =573 -57.4 -57.4 =574
Downlink EIRP Density At Beam Peak -30.0 -32.6 -30.0 -30.1 -32.7 -30.1

* Note: The C/I level is adjusted depending on the signal level and tfansponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

L
Uplink Beam Name . Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization ’ Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) 6 - -6 -6
Uplink Contour G/T (dB/K) 28 2.8 2.8
Uplink SFD (dBW/m?) -76.8 -76.8 -76.8
42.0 420 42.0
“Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4
Downlink Contour EIRP (dBW) 50 50 50
i 42,0 42.0° 4.0
Satellite 1 Orbltal Loczmon 72 WL 72 WL 72 WL
Uplink Power Density (dBW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (4B) 0 0 0
Downlink EIRP Density (dBW/Hz) -22.2 222 222
Downlink Polarization Advantaze (dB) 0 0 0
ate ite 2 Or 1tal Loc-mon 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (IBW/Hz) -20.8 -20.8 -20.8
0 0 0
Carrier ID 7 7 7
Emission Designation 307KGTW 307KGTW 307KGTW
Information Rate (kbps) 128 ©128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a
Code Rate 12 12 12
Qccupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Mlmmum C/N, Clear Sky (dB) 34 34 34
C/N. B) - 2.7 27 27
24 24 24
Earth Statlon Gain (dBl) 49.0 49.0 49.0
20 20 20
Earth Station Diameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 555 555 55.5
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Earth Station Elevation Angle 20 20 20
L Clear Sky Uplink Fade Downlink Fade
: EEREORVIANGH
Uplink Earth Station EIRP (dBW) 51.1 51.1 51.1
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.3 0.0
Satellite G/T (dB/K) 28 2.8 28
Boltzman Constant (IBW/K-Hz) 228.6 228.6 . 2286
Carrier Nolse Bandwidth (dB-Hz) -549 -54.9 . =549
Upli N '20.2 17.9 20.2
B I RO RN AN )
Downlink EIRP per Carrier (ABW) 175 152 17.5
Antenna Pointing Error (dB) 0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -7.1
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Boltzman Constant ({BW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -54.9 -54.9
17.9 15.6 72
C/N Uplink (dB) 202 179 20.2
C/N Downlink (dB) 179 15.6 72
C/T Intermodulation (dB) 8.5 6.2 8.5
C/1 Uplink Co-Channel (dB)* 17.5 153 17.5
C/1 Downlink Co-Channel (dB)* 17.5 153 17.5
C/1 Uplink Adjacent Satellite 1 (dB) 30.2 28.0 30.2
C/1 Downlink Adjacent Satellite 1 (dB) 18.5 16.3 185
C/1 Uplink Adjacent Satellite 2 (dB) 17.2 150 17.2
C/I Downlink Adjacent Satellite 2 (dB) 177 15.5 17.7
C/(N+]) Composite (dB) 6.0 37 3.7
Required System Margin (dB) -1.0° -1.0 -1.0
Net C/(N+]) Composite (dB) 50 27 27
Minimum Required C/N (dB) -3.4 -2.7 2.7
Excess Link Margin (dB) 1.6 0.0 0.0
f C i 90 90 90
Uplink Power Densntv (dBW/Hz) -52.8 -52.8 -52.8
Downlink EIRP Density At Beam Peak -33.4 -35.7 =334

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Uplink Beam Name Conus Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 -6 -6 -6 - - -6
Uplink Contour G/T (dB/K) 2.8 2.8 2.8 2.8 2.8 2.8
Uplink SFD (dBW/m?) -71.8 -71.8 -71.8 -71.8 -71.8 -71.8
Rain Rate (mm/hr) 42.0 42.0 42,0 42.0 42.0 42.0
Downlink Beam Name East Coast U.S. East Coast U,S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 527 52.7 52.7 527 52.7 527
Rain Rate (mm/hr) 420 42,0 42.0 420 42.0 42.0
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (A1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 =58.0
Uplink Polarization Advantage (dB) 0 -0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -22.2 222 =222 222 222 222
Downlink Polarization Advantage (dB) .0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL *76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 <450 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 211 211 ' =211 211 211 21.1
Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Carrier ID 1 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 60M3G7TW 60M3GTW 60M3GTW
Information Rate (kbps) n/a n/a n/a 73726 73726 73726
Carrier Modulation TV/FM TVIFM TV/FM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz 4 4 4 n/a n/a n/a
Code Rate . n/a . nfa n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 60266 60266 60266
Allocated Bandwidth (kHz) 36000 36000 36000 72000 72000 72000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
Minimum C/N, Rain (dB) 10 10 10 6.1 6.1 6.1
Earth Station Diameter (meters) 6.1 6.1 6.1 © 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
Earth Station Diameter {meters) 7.0 7.0 7.0 3 3 3
Earth Station Gain (dBi) 57.0 57.0 570 492 49.2 49.2
Earth Station G/T, Clear Sky (dB/K) 346 34.6 319 267 26.7 24.2
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplink Earth Station EIRP (dBW) 73.6 73.6 73.6 78.3 78.3 78.3
Uplink Path Loss, Clear Sky (dB) -207.5 -2075 . -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 -2.5 . 0.0 0.0 <71 0.0
Satellite G/T (dB/K) 2.8 2.8 2.8 28 2.8 2.8
Boltzman Constant ({1BW/K-Hz) 228.6 2286 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -77.8 -71.8 -17.8
Uplink C/N (dB) 22.0 19.5 22.0 244 17.3 244
Downlink EIRP per Carrier ({BW) 39.1 37.6 39.1 438 42.6 438
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -3.4 0.0 0.0 -3.1
Earth Station G/T, Clear Sky (dB/K) 346 34.6 319 26.7 26.7 24.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 2286 2286 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -77.8 -71.8 -77.8
Downlink C/N (dB) 203 18.7 14.2 14.8 13.6 9.2
C/N Uplink (dB) 22.0 19.5 22.0 244 17.3 244
C/N Downlink (dB) 203 18.7 142 148 13.6 9.2
C/I Intermodulation (dB) n/a n/a n/a n/a n/a n/a
C/1 Uplink Co-Channel (dB)* 26.5 24.0 26.5 27.0 19.9 27.0
C/1 Downlink Co-Channel (dB)* . 26.5 25.0 26.5 27.0 258 27.0
C/1 Uplink Adjacent Satellite 1 (dB) 320 29.6 320 345 274 345
C/1 Downlink Adjacent Satellite 1 (dB) 21.0 194 21.0 152 14.1 152
C/I Uplink Adjacent Satellite 2 (dB) 19.0 16.6 19.0 215 14.4 215
C/1 Downlink Adjacent Satellite 2 (dB) 204 18.8 204 154 142 154
C/(N+I) Composite (dB) 13.0 - 11.0 11.0 9.7 7.2 7.1
Required System Margin (dB) - -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+]I) Composite (dB) 12.0 10.0 10.0 8.7 6.2 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 -6.1
Excess Link Margin (dB) 20 0.0, 0.0 26 0.1 0.0
Number of Carriers R _ 2 2 2 1 1 1
Unlink Power Density (IBW/Hz) -49.3 -49.3 -49.3 -56.4 -56.4 -56.4
Downlink EIRP Density At Beam Peak -23.0 -24.4 -23.0 -30.0 ~31.2 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Uplink Beam Name Conus - Conus Conus Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 - -6 -6 - -6
Uplink Contour G/T (dB/K) 2.8 2.8 28 2.8 2.8 28
Uplink SFD (dBW/m*) -76.8 -76.8 -76.8 -76.8 -76.8 -76.8
=_Ram Rate (mm/hr) . - . 42.0 420 42.0 42.0 42,0 420
i RO RN £
Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 . 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlmk Contour EIRP (dBW) 52.7 52.7 - 527 52.7 52.7 527
. 420 420 420 42.0 42.0 42.0
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density ((BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Unlink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) 222 222 222 222 =222 22.2
. Downlink Polarization Advantage (dB) o 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0 -45.0 450" -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) 211 211 211 -21.1 21.1 211
_Downli izati 0 -0 0 0 . 0 0
Carrier ID 3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M77GTW IM82G7TW 1M82GTW 1M82GTW
Information Rate (kbps) 6000 6000 6000 1544 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS - 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) 6771 6771 6771 1819.2 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Minimum C/N, Clear Sky (dB) 39 39 3.9 3.0 3.0 3.0
__Mini C/N, Rain (d _) 36 3.6 3.6 28 28 28
Earth Station Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
20 20 20 © 20 20 20
Earth Station Diameter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 49.2 49.2 492 475 475 415
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.7 25.0 25.0 22.1
Earth Station Elevation Angle : 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplmk Earth Statlon EIRP (dBW) ©65.1 65.1 . 65.1 59.5 59.5 59.5
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 . 0.0 -2.5 0.0
Satellite G/T (dB/K) 2.8 2.8 28 2.8 2.8 2.8
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 2286
Carrler Nonse Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
k S 20.7 18.2 20.7 20.8 18.3 20.8
; in_ ).J { (R
Downlink EIRP per Carrier (dB 342 317 342 286 26.1 28.6
Antenna Pointing Error (dB) - -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -2059 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -44 0.0 0.0 -4.0
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 " 23.7 25.0 25.0 22.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
) 1k 14.7 12.3 74 13.2 10.6 6.4
'f Taii e i .
C/N Uplink (dB) 20.7 18.2 207 20.8 18.3 20.8
C/N Downlink (dB) 14.7 12.3 74 132 10.6 6.4
C/I Intermodulation (dB) 12.0 9.7 12.0 122 9.7 122
C/ Uplink Co-Channel (dB)* 20.4 18.0 204 213 18.8 213
C/1 Downlink Co-Channel (dB)y* 204 18.0 204 213 18.8 213
C/1 Uplink Adjacent Satellite 1 (dB) 30.8 283 30.8 30.9 284 30.9
C/1 Downlink Adjacent Satellite 1 (dB) 15.1 12.7 15.1 134 109 134
C/1 Uplink Adjacent Satellite 2 (dB) 17.8 153 17.8 179 ‘154 17.9
C/1 Downlink Adjacent Satellite 2 (dB) 15.3 12.8 15.3 139 114 139
CHN+I) Compeosite (dB) 7.0 4.6 4.6 6.3 3.8 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -~1.0
Net C/(N+I) Composite (dB) 6.0 3.6 3.6 53 28 28
Minimum Required C/N (dB) -39 =36 -3.6 -3.0 -2.8 -2.8
Excess Link Margin (dB) 21 0.0 0.0 23 0.0 0.0
7 7 7 31 31 31
iy
Uplink Power Densxtv (dBW/Hz) -60.1 -60.1 -60.1 -60.0 -60.0 -60.0
Downlink EIRP Density At Béam Peak -30.1 -32.6 -30.1 -30.0 -32.5 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Uplmk Beam ame Conus Conus Conus Conus Conus Conus
Unlink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 -6 - -6 -6
Uplink Contour G/T (dB/K) 28 2.8 28 2.8 2.8 28
Uplink SFD (dBW/m?) -76.8 -76.8 -76.8 -76.8 -76.8 -76.8
R r) - 420 42.0 420 42.0 420 420
ENEORERTANRICRYS
" Downlink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP ({BW) 52.7 52.7 527 52.7 .52.7 527
,_,R /hr) 42.0 4.0 420 42,0 420 42,0
Satelllte 1 Orbltal Locatron 72 WL 72 WL ! 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (ABW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 -0 0 0
Downlink EIRP Density (dBW/Hz) 222 222 =222 222 =222 -22.2
P 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) 21.1 211 21.1 21.1 211 211
Downlink Polarization Advantage (dB) 0 0 0 0 0 0
RS RVESEIGIN] = T
Carrier ID 5 5 5 6 6 6
Emission Designation 75K4GTW T5K4GTW 75K4GTW IM23GTW 1IM23G7TW IM23GTW
Information Rate (kbps) 64 64 64 512 512 512
Carrier Modulation QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 172 172 12
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
C/N 28 28 2.8 27 2.7 27
Earth Sta on Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
20 20 20 20 20- 20
Earth Stahon Dlameter (meters) 24 24 24 24 24 24
Earth Station Gain (dBi) 47.5 47.5 475 4715 475 475
Earth Station G/T, Clear Sky (dB/K) 250 250 22.1 250 250 2211
Earth Station Elevation Angle 20 20 } 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uphnk Earth Statxon EIRP (dBW) 457 45.7 457 571 57.7 5717
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 : 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 28 2.8 2.8 2.8 28 28
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
m dB) 20.9- 18.4 . 209 20.7 18.2 20.7
oY IRIPEREGRVAL :
Downlink EIRP per Carrier (dBW) 14.8 12.3 14.8 26.8 243 26.8
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -4.0 0.0 0.0 -4,0
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 222 25.0. 25.0 222
Boltzman Constant (dBW/K-Hz) 2286 228.6 228.6 228.6 228.6 228.6
Carrler Noise Bandwidth (dB-Hz) 488 -48.8 -48.8 -60.9 -60.9 -60.9
k C/N 13.2 10.7 64 13.1 10.5 6.3
CIN UDImk (dB) 209 184 20.9 207 18.2 20.7
C/N Downlink (dB) 132 107 6.4 13.1 10.5 6.3
C/ Intermodulation (dB) 122 9.7 122 12.1 9.6 12.1
C/1 Uplink Co-Channel (dB)* 212 18.7 212 21.6 19.1 21.6
C/1 Downlink Co-Channel (dB)* 212 18.7 212 21.6 19.1 21.6
C/ Uplink Adjacent Satellite 1 (dB) 30.9 284 309 30.8 283 30.8
C/I Downlink Adjacent Satellite 1 (dB) 134 10.9 : 13.4 + 133 10.8 13.3
C/1 Uplink Adjacent Satellite 2 (dB) 179 154 17.9 17.8 153 17.8
C/1 Downlink Adjacent Satellite 2 (dB) 139 114 13.9 13.8 113 13.8
C/(N+]) Composite (dB) 6.3 38 38 6.2 37 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 2.8 28 52 27 27
Minimum Required C/N (dB) -3.0 2.8 2.8 34 =27 2.7
Excess Link Margin (dB) 23 0.0 0.0 1.8 0.0 0.0 -
N f 720 720 720 49 49 49
Uplmk Power Densrtv (dBW/Hz) -60.0 -60.0 -60.0 -60.1 -60.1 -60.1
Downlink EIRP Density At Beam Peak -30.0 -32.5 -30.0 -30.1 -32.6 -30.1

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operatiori.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

I T 7
Uplink Beam Name Conus Conus Conus
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 -6 -6
“Uplink Contour G/T gdB/K) 2.8 2.8 2.8
Uplink SFD (dBW/m*) -76.8 -76.8 -76.8
). 42.0 420 42.0
Downlink Beam Name ’ . East Coast U.S. East Coast U.S. East Coast U.S.
Downlink Frequency (MHz) . 11950 11950 ’ 11950
Downlink Beam Polarization Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 : -4 -4
Downlink Contour EIRP (dBW) 527 52.7 52.7
_Rai 42.0 420 42.0
Satellite 1 Orbital Locatlon 72 WL 72 WL 72 WL
Unlink Power Density (1BW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlmk EIRP Densntv (dBW/Hz) -22.2 <222 222
D ti (dB) i 0 0 0
Satelllte 2 Orbital Location 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (1BW/Hz) -21.1 21.1 -21.1
|- Downlink Polarization Advantage (dB) . 0 0 » 0
: 7 7
Emission Designation 307KGTW 307KG7W 307KGTW
Information Rate (kbps) 128 128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a
Code Rate ' 1/2 12 : .12
Occupied Bandwidth (kHz) 307 307 . 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 34 34
| - Minimum C/N, Rain | 27 27 27
Earth Station Dlameter (meters) 24 . 24 24
Earth Station Gain (dBi) - . : 49.0 49.0 49.0
e 20 20 20
Earth Station Dlameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 . 55.5 55.5
Earth Station G/T, Clear Sky (dB/K) 33.1 331 295
Earth Station Elevation Angle 20 20 20
‘ WL Clear Sky . Uplink Fade Downlink Fade
JRREQRMANG : aar
Uplmk Earth Station EIRP (dBW) 48.6 48.6 486
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.3 0.0
Satellite G/T (dB/K) 28 2.8 2.8
Boltzman Constant ({BW/K-Hz) 12286 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -54.9 -549 -54.9
17.7 154 17.7
; ’ ; ' Downlink EIRP per Carrler (dBW) 177 154 17.7
| Antenna Pointing Error (dB) -0.5 ) 05 -0.5
| Downlink Path Loss, Clear Sky (dB) . -205.9 -205.9 -205.9
. ) Downlink Rain Attenuation (dB) 0.0 0.0 7.3
Earth Station G/T, Clear Sky (dB/K) ) 33.1 33.1 29.5
Boltzman Constant ((BW/K-Hz) 228.6 ' 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) , -54.9 -54.9 =549
CIN ‘l%) 18.1 158 72
w : RN P PR RO RN AN G .
! CIN Uplink (dB) o 17.7 154 177
i C/N Downlink (dB) 18.1 158 72
! C/1 Intermodulation (dB) ’ 9.0 6.7 9.0
L C/1 Uplink Co-Channel (dB)* 18.1 158 18.1
I C/1 Downlink Co-Channel (dB)* 18.1 15.8 18.1
‘ : C/ Uplink Adjacent Satellite 1 (dB) 277 255 217
; C/1 Downlink Adjacent Satellite 1 (dB) 18.7 16.5 18.7
i C/I Uplink Adjacent Satellite 2 (dB) 147 . 125 14.7
| .C/1 Downlink Adjacent Satellite 2 (dB) 18.2 16.0 18.2
C/(N+I) Composite (dB) 6.0 3.7 37
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/AN+I) Composite (dB) . 5.0 2.7 ’ 27
Minimum Required C/N (dB) -34 27 2.7
Excess Link Margin (dB) 1.6 0.0 0.0
_ 180 180 180
{8 i
Uplink Power Density (IBW/Hz) -55.3 -55.3 -55.3
Downlink EIRP Density At Beam Peak -33.2 ) -35.5 : -33.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels ( contiilue(D

N

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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Uplink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. .
Uplink Frequency (MHz) 14250 14250 14250 14250 ' 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - - - . -
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD ({BW/m") 72 72 72 72 ' 72 72
Rai r) 42.0 42.0 42,0 420 420 42.0
ORRTSITORN
" Downlink Beam Name Conus Conus Conus Conus : Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 49 49 49 49 49 49
Rain Rate (mm/hr) i 42.0 42.0 42.0 42,0 420 42.0
72 WL 72 WL 72 WL 72 WL 72 WL. 72 WL
Uplink Power Density (dBW/Hz) -58.0 -58.0 -58.0 -58.0 - -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP ' Density (dBW/Hz) 222 =222 -22.2 -22.2 -22.2 =222
D 0 0 0 0 0 0
Satelllte 2 Orbital Locatlon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 -45.0 -45.0 -45.0 450 450
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) -20.8 -20.8 -20.8 208 -20.8 -20.8
Downlmk Polarization Advantage (dB) 0 0 0 0 0 0
Carner ID 1 1 1 2 2 . 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 30MIGTW 30MIGTW 30M1GTW
Information Rate (kbps) n/a n/a a 36863 36863 36863
Carrier Modulation TV/FM TV/FM TV/EM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4 4 4 n/a n/a n/a
Code Rate n/a n/a n/a 3/4xRS 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 30133 30133 30133
Allocated Bandwidth (kHz) 36000 . 36000 36000 36000 36000 36000
Minimum C/N, Clear Sky (dB) 10 10 10 6.1 6.1 6.1
C/N Rain (dB) 10 10 10 6.1 . 6.1 6.1
Earth Statlon Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
i A RIS RATTON
Earth Sta on Diameter (meters) 6.1 6.1 6.1 3 3 3
Earth Station Gain (dBi) 555 555 55.5 492 : 49.2 492
Earth Station G/T, Clear Sky (dB/K) 33.1 331 30.7 26.7 26.7 241
Earth Station Elevation Angle 20 20 20 20 20 20
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
BB OIRY
Uplmk Earth Station EIRP (dBW) 77.1 77.1 77.1 78.9 789 77.8
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 . -207.5
Uplink Rain Attenutation (dB) 0.0 -54 0.0 0.0 7.2 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (lBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 ~75.6 -75.6 -74.8 <748 -74.8
_Uplink CMQB) 5 25.7 20.2 25.7 28.2 . 21.0 T 282
MO RIDEREG RN . :
Downlink EIRP per Carrier (dBW) 39.1 389 39.1 40.8 389 40.8
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 0.5 ' -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -2059 -205.9 -205.9 -2059 . - 2059
Downlink Rain Attenuation (dB) - 0.0 0.0 -2.6 0.0 0.0 . =32
Earth Station G/T, Clear Sky (dB/K) 331 33.1 30.8 26.7 26.7 - 241
Boltzman Constant (dBW/K-Hz) 2286 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -74.8 -74.8 -74.8
_Downlink C/N (dB 18.8 18.6 13.8 14.8 129 9.1
RGGNIPOSHNE BRI GER
C/N Uplink (dB) 25.7 20.2 25.7 282 21.0 282
C/N Downlink (dB) 18.8 18.6 13.8 14.8 12.9 9.1
C/I Intermodulation (dB) n/a n/a n/a n/a n/a n/a
C/1 Uplink Co-Channel (dB)* 270 21.6 27.0 27.0 19.8 27.0
‘C/I Downlink Co-Channel (dB)* 270 26.8 270 27.0 25.1 27.0
C/1 Uplink Adjacent Satellite 1 (dB) 355 30.1 355 38.1 309 38.1
C/1 Downlink Adjacent Satellite 1 (dB) 194 19.2 194 153 134 153
C/1 Uplink Adjacent Satellite 2 (dB) 225 17.1 22.5 251 17.9 25.1
C/1 Downlink Adjacent Satellite 2 (dB) 18.6 184 18.6 151 132 15.1
C/(N+T) Composite (dB) 12.9 11.0 11.0 9.9 74 7.1
Required System Margin (dB) -1.0 -1.0 -=1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 119 10.0 10.0 8.9 6.4 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 6.1
Excess Link Margin (dB) 1.9 0.0 0.0 28 03 0.0
N ber of C: ‘ . 1 1 1 1 1 1
Unlmk Power Densrtv (dBWIHz) -45.8 -45.8 -45.8 -52.8 -52.8 -52.8
Downlink EIRP Density At Beam Peak -23.0 -23.1 -23.0 -30.0 =319 -30.0




EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 -6 -6 - -6
Uplink Contour G/T (dB/K) . 3 3 3 3 3 3
Uplink SFD (dBW/m*) 81 -81 -81 -81 -81 -81
_.Rain Rate (mm/hr) — 42.0 420 42.0 42.0 42.0 42.0
6 REO RPN .
Downlink Beam Name Conus Conus Conus Conus Conus . Conus
Dowalink Frequency (MHz) ) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 49 49 49 49 49 49
i 420 42.0 42,0 42.0 42.0 42.0
Satellite 1 Orbltal Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -222 222 222 222 222 222
_Downlink Polarization Advantage (dB) . 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (dBW/Hz) -45.0 450 -45.0 -45.0 -45.0 -45.0
Unlink Polarization Advantage (dB) 0 0 0 - 0 0 0
Downlink EIRP Density (dBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
D B 0 0 0 0 0 0
3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M77GTW IM82GTW 1IM82GTW 1IMB2GTW
Information Rate (kbps) 6000 6000 6000 1544 - 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 12xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) 6771 6771 6771 1819.2 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Minimum C/N, Clear Sky (dB) 39 39 39 3.0 3.0 3.0
M m C/N, Rain (dB 3.6 3.6 36 238 28 28
Earth Statxon Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Statlon Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
evation Angle 20 20 20 20 20 20
TGS PATTTORE .
Emh Station Diameter (meters) 3.0 3.0 3.0 C 24 24 24
Earth Station Gain (dBi) 49.2 49.2 492 47.5 475 . 475
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 23.8 25.0 25.0 222
Earth Station Elevation Angle 20 20 20 20 20 20
lear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
R R AR D R e TN S PRI s
Uphnk Earth Station EIRP (dBW) 64.4 64.4 64.4 589 58.9 58.9
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 -2.5 0.0 -
Satellite G/T (dB/K) - 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (I BW/K-Hz) 228.6 228.6 228.6 2286 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
Uplink C/N@B) _____ 202 17.7 20.2 204 17.9 204
O By FRORMAN
Downlink EIRP per Carrier (0BW) 340 31.6 34.0 28.5 26.0 28.5
Antenna Pointing Error (dB) -0.5 -0.5 0.5 -0.5 0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 2059
Downlink Rain Attenuation (dB) 0.0 0.0 -4.2 0.0 0.0 -3.9
Earth Station G/T, Clear Sky (dB/K) 267 26.7 238 25.0 250 22.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
C/N ( 145 12.1 - 14 13.1 10.5 6.3
" C/N Uplink (dB) 20.2 17.7 20.2 204 17.9 204
C/N Downlink (dB) 14.5 12.1 74 13.1 10.5 6.3
C/1 Intermodulation (dB) 125 104 12.5 12.8 103 12.8
C/1 Uplink Co-Channel (dB)* 209 18.4 20.9 219 194 21.9
C/1 Downlink Co-Channel (dB)* . 20.9 18.5 20.9 219 19.4 21.9
C/1 Uplink Adjacent Satellite 1 (dB) 30.1 27.6 30.1 303 27.8 303
C/1 Downlink Adjacent Satellite 1 (dB) 149 12.5 149 13.3 10.8 133
C/1 Uplink Adjacent Satellite 2 (dB) 17.1 14.6 17.1 17.3 14.8 173
C/l Downlink Adjacent Satellite 2 (dB) 14.8 124 14.8 13.5 11.0 135
C/(N+I) Composite (dB) 6.9 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/N+I) Composite (dB) 59 3 3.6 53 28 28
Minimum Required C/N (dB) 39 -3.6 -3.6 -3.0 2.8 2.8
Excess Link Marzm (dB) 2.1 0.0 0.0 23 0.0 0.0
3 3 3 15 15 15
N ) T v
Uplmk Power Density (dBWle) -60.8 -60.8 -60.8 -60.6 -60.6 -60.6
Downlink EIRP Density At Beam Peak -30.3 -32.17 -30.3 -30.1 -32.6 -30.1

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

“Uplink Beam Name

East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - - -6 6 - -
Uplink Contour G/T (dB/K) 3 3 3 -3 3 3
Uplink SFD (dBW/m*) -81 -81 -81 . =81 -81 -81
Ram Rate (mm/hr) 42.0 42.0 42.0 42.0 420 42.0
[NIKH BORNIRRIONES
Downlmk Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) 4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 49 49 49 49 49 49
i 420 42.0 42,0 42.0 420 42.0
Satellite 1 Orbltal Location . 72WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (I1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (BW/Hz) 222 222 22.2 222 222 222
_Downlink Polarization Advantage (dB) 0 0 0 -0 0 0
Sate 1te 2 Orbital Locahon 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (0BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 [V 0 0 0 0
Downlink EIRP Density (dBW/Hz) -20.8 -20.8 -20.8 -20.8 -20.8 -20.8
N l) A t 0 0 ) 0 0 0
Carrler ID 5 5 5 6 6 6
Emission Designation 75K4GTW 75K4GTW 75K4GTW IM23GTW IM23G7TW IM23GTW
Information Rate (kbps) 64 64 64 512 512 512
Carrier Modulation QPSK QPSK QPSK. BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS {MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 12 12
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Mlmmum CIN, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
M 2.8 2.8 2.8 27 2.7 27
Earth Station Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Eleyation An\gle,\ 20 20 20 20 20 20
Earth Station Diameter (meters) 24 24 © 24 24 24 24
Earth Station Gain (dBi) 475 47.5 475 475 47.5 475
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 221 250 25.0 222
Earth Station Elevation Angle 20 20 20 20 20 20
D ERILRSIE Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
i ] P RESRIVESNG
Uplink Earth Station EIRP (dBW) 451 45.1 45,1 57.1 57.1 57.1
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
“Uplink C/N (dB) 20.5 18.0 20.5 20.3 17.8 203
RAEBREGRRIAN G
" Downlink EIRP per Carrier (dBW) 147 122 147 26.7 24.2 26.7
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -39 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) - 25.0 25.0 22.1 25.0 25.0 22.2
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carner Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
((dB)__ 13.1 10.6 6.3 13.0 10.4 6.2
BGENIE SINRAEHRRO KV AN (
C/IN Upllnk (dB) 20.5 18.0 20.5 20.3 17.8 20.3
C/N Downlink (dB) 13.1 10.6 6.3 13.0 104" 6.2
C/1 Intermodulation (dB) 12.8 103 128 127 102 127
C/1 Uplink Co-Channel (dB)* 218 19.3 21.8 222 19.6 222
C/ Downlink Co~Channel (dB)* 21.8 19.3 21.8 222 19.6 222
C/1 Uplink Adjacent Satellite 1 (dB) 304 27.8 304 30.2 21.7 30.2
C/1 Downlink Adjacent Satellite 1 (dB) 134 10.8 13.4 132 10.7 132
C/1 Uplink Adjacent Satellite 2 (dB) 174 14.8 17.4 17.2 147 17.2
C/1 Downlink Adjacent Satellite 2 (dB) 135 11.0 13.5 134 10.9 134
C/(N+I) Composite (dB) 6.3 338 38 6.2 37 3.7
Required System Margin (dB) -1.0 -1.0 -1.0 -10 -1.0 -1.0
Net C/(N+]) Composite (dB) 53 2.8 2.8 52 217 2.7
Minimum Required C/N (dB) -3.0 2.8 -2.8 -3.4 -2.7 27
Excess Link Margin (dB) 23 0.0 0.0 1.8 0.0 0.0
Number of Carriers 360 360 360 24 24 24
i ) JREIEY
pl V/Hz) -60.6 -60.6 -60.6 -60.7 -60.7 -60.7
Downlink EIRP Density At Beam Peak -30.0 -32.6 -30.0 -30.2 - =327 -30.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation. -
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 36 MHz Channels (continued)

Uplink Beam Name ’ East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3
Uplink SFD (dBW/m?) -81 -81 -81
420 420 420
Downlink Beam Name . Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 4 . -4
Downlink Contour EIRP (dBW) 49 49 49
_Rain Rate (mm/hr) 420 42.0 42.0
Satellite 1 Orbital Locatmn 72WL . 72 WL 72 WL
Uplink Power Density ({BW/Hz) . -58.0 . =580 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (1BW/Hz) -22.2 -22.2 222
_Downlink Polarization Advantage (dB) - 0 0 0
76 WL 76 WL 76 WL
Uplink Power Density ({BW/Hz) 450 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Densntv (dBW/Hz) -20.8 -20.8 -20.8
an| -0 0 0 -
Carrier ID 7 7 7
Emission Designation 307KGTW 307KG7TW 307KGTW
Information Rate (kbps) 128 128 128
Carrier Modulation BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a
Code Rate 12 12 12
Occupied Bandwidth (kHz) 307 307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) : 34 34 34
Minimum C/N, Rain (dB) ] i 2.7 2.7 . 2.7
.,v‘l(‘ [N e 3
Earth Stahon Dlameter (meters) 24 24 . 24
Earth Station Gain (dBi) 49.0 49.0 49.0
E i . 20 20 20
Earth Station Dlameter (meters) . 6.1 6.1 6.1
Earth Station Gain (dBi) 555 555 55.5
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.5
Earth Station Elevation Angle 20 20 20
Clear Sky - Uplink Fade Downlink Fade
Uolmk Earth Statlon EIRP (dBW) 47.8 . 478 47.8
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 2.3 0.0
Satellite G/T (dB/K) . 3.0 3.0 3.0
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -54.9 -54.9
_Uplink C/N (dB) 17.1 148 17.1
L1 JBEREGRVEANGE .
Downlink EIRP per Carrier (1BW) 174 151 174
Antenna Pointing Error (dB) -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 . -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 7.1
Earth Station G/T, Clear Sky (dB/K) 33.1. 33.1 29.5
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6
Carner Noise Bandwidth (dB-Hz) . -54.9 -549 -54.9
] 17.8 15.5 72
C/N Uplmk (dB) 171 148 17.1
C/N Downlink (dB) 17.8 155 72
C/1 Intermodulation (dB) 9.4 7.1 94
C/1 Uplink Co-Channel (dB)* 18.5 162 - 18.5
C/1 Downlink Co-Channel (dB)* 18.5 16.2 18.5
C/1 Uplink Adjacent Satellite 1 (dB) 26.9 247 26.9
C/1 Downlink Adjacent Satellite 1 (dB) 184 162 184
C/1 Uplink Adjacent Satellite 2 (dB) 13.9 117 13.9
C/Y Downlink Adjacent Satellite 2 (dB) 1 154 17.7
C/(N+]) Composite (dB) 6.0 37 37
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/(N+1) Composite (dB) 5.0 27 2.7
Minimum Required C/N (dB) =34 2.7 2.7
Excess Link Margin (dB) 1.6 0.0 0.0
Number of Carri 90 90 90
ty -56.1 -56.1 -56.1
Downlink EIRP Density At Beam Peak -33.5 -35.8 ~-33.5

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels

East Coast U.S.

Uplink Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) - -6 -6 - -6 -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) =72 =72 72 =72 -72 <72
Rain Rate (mm/hr) 42.0 420 42.0 42.0 42.0 42.0
Downlink Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 514 514 514 514 51.4 514
Rain Rate (mm/hr) 420 42.0 420 420 4.0 420
Satellite 1 Orbital Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 222 222 2222 -22.2 222 222
Downlink Polarization Advantage (dB) 0 0 0 0 0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Deusity (1BW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) 21.1 .21 -21.1 211 211 21.1
Downlink Polarization Advantage (dBY 0 0 0 0 0 0
Carrier ID 1 1 1 2 2 2
Emission Designation 36MOF3F 36MOF3F 36MOF3F 60M3G7TW 60M3GTW 60M3GTW
Information Rate (kbps) a n/a n/a 73726 73726 73726
Carrier Modulation TV/EM TV/EM TV/EM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4 4 4 n/a n/a n/a
Code Rate n/a n/a n/a 3/4xRS © 3/4xRS 3/4xRS
Occupied Bandwidth (kHz) 36000 36000 36000 60266 60266 60266
Allocated Bandwidth (kHz) 36000 36000 36000 72000 72000 72000
Minimum C/N, Clear Sky (dB) ‘10 10 10 6.1 6.1 6.1
Minimum C/N, Raiun (dB) 10 10 10 6.1 6.1 6.1
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
Earth Station Elevation Angle 20 20 20 20 20 20
Earth Station Diameter (meters) 7.0 7.0 7.0 3 3 3

. Earth Station Gain (dBi) ) 57.0 57.0 57.0 49.2 49.2 49.2
Earth Station G/T, Clear Sky (dB/K) 346 34.6 317 26.7 26.7 24.1
Earth Station Elevation Angle 20 20 20 20 20 20

Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade

Uplink Earth Station EIRP (dBW) 74.8 74.8 74.8 79.7 79.7 79.7
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) 00 . 2.7 0.0 0.0 -39 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
3 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -75.6 -75.6 -75.6 -77.8 -717.8 778
Uplink C/N (dB) 234 20.7 234 26.0 22.1 26.0
Downlink EIRP per Carrier (dBW) 39.1 36.8 39.1 438 41.3 43.8
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -38 0.0 0.0 -3.2
Earth Station G/T, Clear Sky (dB/K) 331 331 30.3 26.7 26.7 23.7

| Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 2286 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) 756 -75.6 -75.6 -77.8 -11.8 <778
Downlink C/N (dB) 203 17.9 13.6 149 12.3 9.1
C/N Uplink (dB) 234 20.7 234 26.0 21 26.0
C/N Downlink (dB) 203 17.9 136 149 12.3 9.1
C/1 Intermodulation (dB) n/a n/a nfa n/a n/a w/a
C/A Uplink Co-Channel (dB)* 270 243 27.0 270 23.1 27.0
C/1 Downlink Co-Channel (dB)* 270 24.7 27.0 27.0 24.5 27.0
C/1 Uplink Adjacent Satellite 1 (dB) 332 30.6 332 35.9 32.0 359
C/1 Downlink Adjacent Satellite 1 (dB) 21.0 18.6 21.0 153 12.8 153
C/1 Uplink Adjacent Satellite 2 (dB) 202 17.6 202 229 19.0 229
C/1 Downlink Adjacent Satellite 2 (dB) 204 18.1 204 154 129 154
C/(IN+T) Composite (dB) 135 11.0 11.0 99 - 72 7.1
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 12.5 10.0 10.0 8.9 6.2 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 -6.1
Excess Link Margin (dB) 235 0.0 0.0 28 0.1 0.0
Number of Carriers R 2 2 2 1 1 1
Unlink Power Density (IBW/Hz) -48.1 -48.1 -48.1 -55.0 -55.0 -55.0
Downlink EIRP Density At Beam Peak -23.0 -25.2 -23.0 -30.0 -32.5 -30.0

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS —72 MHz Channels (continued)

84

_East Coast U.S.

) Up]mk Beam Name East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - -6 -6 - -6
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) -80 -80 -80 -80 -80 -80
..Rain Rate (mm/hr) 42.0 42.0 42.0 42.0 420 42.0
s R ORI O &l
Downlink Beam Name Conus Conus Conus Conus Conus - Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Downlink Contour EIRP (dBW) 514 514 514 514 514 514
420 42.0 42.0 420 420 420
" Satellite 1 Orbltal Location 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (dBW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (0BW/Hz) 222 222 -22.2 222 222 -22.2
| Downlink Polarization Adyantage (dB) 0 0 0 0 0 0.
Satellite 2 Orbital Location 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (IBW/Hz) -45.0 -45.0 -45.0 -45.0 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 21.1 -21.1 -21.1 -21.1 21.1 =211
i izati dB 0 0 0 0 0 0
Carrler ID 3 3 3 4 4 4
Emission Designation 6M77GTW 6M77GTW 6M771GTW 1M82GTW 1IM82GTW 1IMR2GTW
Information Rate (kbps) 6000 6000 6000 1544 1544 1544
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS 1/2xRS
Occupied Bandwidth (kHz) 6771 6771 6771 1819.2 1819.2 1819.2
Allocated Bandwidth (kHz) 10300 10300 10300 2325 2325 2325
Mlmmum CIN, Clear Sky (dB) 39 39 39 3.0 3.0 3.0
Mi m C/N, R: 3.6 3.6 36 28 238 28
Earth Statlon Dlameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
i 20 20 20 20 20 20
Earth Station Diameter (meters) 3.0 3.0 3.0 24 24 24
Earth Station Gain (dBi) 492 49.2 492 415 475 47.5
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 237 25.0 25.0 221
Earth Station Elevation Angle 20 20 20 20 20 .20
RO RN Clear Sky Uplink Fade . Downlink Fade Clear Sky Uplink Fade Downlink Fade
i RO G
Up mk Earth Station EIRP (dBW) 63.0 63.0 63.0 575 57.5 575
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 207.5 207.5
Uplink Rain Attenutation (dB) 0.0 -2.5 0.0 0.0 -2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (1BW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 -62.6 -62.6
Up nk C/N —_— ] 18.8 16.4 18.8 19.0 16.5 19.0
Downlmk EIRP per Carner (dBW) 340 316 34.0 28.5 26.0 28.5
Antenna Pointing Error (dB) -0.5 -0.5 0.5 -0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -4.3 0.0 0.0 -3.9
Earth Station G/T, Clear Sky (dB/K) 26.7 26.7 237 . 250 +25.0 22.1
Boltzman Constant ({BW/K-Hz) 228.6 2286 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -62.6 62.6 -62.6
i 14.6 12.1 74 13.1 10.5 63 .
dan
C/N Uplink (dB) 18.8 16.4 18.8 19.0 16.5 19.0
C/N Downlink (dB) 14.6 12.1 74 13.1 10.5 6.3
C/1 Intermodulation (dB) 13.2 109 132 134 109 134
CA Uplink Co-Channel (dB)* 21.6 19.1 21.6 22.5 20.0 225
C/1 Downlink Co-Channel (dBy* 216 19.1 21.6 22.5 20.0 22.54
C/1 Uplink Adjacent Satellite 1 (dB) 28.7 263 28.7 28.9. 264 28.9
C/1 Downlink Adjacent Satellite 1 (dB) 150 125 15.0 133 10.8 133
C/1 Uplink Adjacent Satellite 2 (dB) 15.7 133 15.7 159 134 159
C/1 Downlink Adjacent Satellite 2 (dB) 15.1 12.7 15.1 13.8 11.3 13.8
C/(N+I) Composite (dB) 7.0 4.6 4.6 6.3 38 38
Required System Margin (dB) -1.0 -1.0° -1.0 -1.0 -1.0 -1.0
Net C/(N+]) Composite (dB) 6.0 3.6 3.6 53 28 238
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 2.8 2.8
Excess Link Margin (dB) 2.1 0.0 0.0 23 0.0 0.0
. 7 7 7 31 31 31,
Uplink Power Dens:tv (dBW/Hz) -62.2 -62.2 -62.2 -62.0 -62.0 -62.0
Downlink EIRP Density At Beam Peak -30.3 =327 -30.3 -30.1 -32.6 -30.1

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 . 14250 14250 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal Horizontal Horizontal Horizontal Horizontal
Uplink Relative Contour Level (dB) -6 - - -6 -6 -
Uplink Contour G/T (dB/K) 3 3 3 3 3 3
Uplink SFD (dBW/m?) -80 -80 -80 -80 -80 -80
_Rai 42,0 42.0 42.0 42.0 42,0 42.0
YOSAN BTN
Downlink Beam Name Conus Conus Conus Conus Conus Conus
Downlink Frequency (MHz) 11950 11950 11950 11950 11950 11950
Downlink Beam Polarization  Vertical Vertical Vertical Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4 -4 -4 -4
Dowalink Contour EIRP (dBW 51.4 514 514 514 514 51.4
Ram Rate (mm/hr) 420 42,0 420 42.0 42,0 42.0
: e
atclllte 1 Orbltal Locatlon 72 WL 72 WL 72 WL 72 WL 72 WL 72 WL
Uplink Power Density (1BW/Hz) -58.0 -58.0 -58.0 -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) 222 2222 =222 22.2 222 222
i 0 0 0 0 0 0
Satellite 2 Orbltnl Locatlou 76 WL 76 WL 76 WL 76 WL 76 WL 76 WL
Uplink Power Density (1BW/Hz) -45.0 -45.0 -45.0 450 -45.0 -45.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) 21.1 -21.1 -21.1 211 -21.1 211
Downlink Polarization Advantage (dB) i 0 0 0 0 0 0
5 5 5 6 6 6
Emission Designation 75K4GTW T5K4GTW 75K4GTW IM23GTW IM23GTW IM23GTW
Information Rate (kbps) 64 64 64 512 512 512
Carrier Modulation QPSK QPSK QPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 1/2xRS 1/2xRS 1/2xRS 12 12 172
Occupied Bandwidth (kHz) 754 754 754 1229 1229 1229
Allocated Bandwidth (kHz) 100 100 100 1450 1450 1450
Minimum C/N, Clear Sky (dB) 3.0 3.0 3.0 34 34 34
_Minimum C, ain (dB) 28 28 238 2.7 2.7 2.7
RON
Earth Station Diameter (meters) 6.1 6.1 6.1 6.1 6.1 6.1
Earth Station Gain (dBi) 56.9 56.9 56.9 56.9 56.9 56.9
N Earth Station Elevahon ngle 20 20 20 20 20 20
Earth Stanon Dlameter (meters) 24 24 24 24 24 24
Earth Station Gain (dBi) 475 47.5 475 475 41.5 475
Earth Station G/T, Clear Sky (dB/K) 250 250 22.1 250 250 222
Earth Station Elevation Angle 20 © 20 20 . 20 20 20
L] Clear Sky . Uplink Fade Downlink Fade Clear Sky. Uplink Fade Downlink Fade
: RN GES
Uplink Earth Station EIRP (dBW) 43.7 43.7 437 55.7 55.7 55.7
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenutation (dB) - 0.0 2.5 0.0 0.0 2.5 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0 3.0 3.0 3.0
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
] (d _ 19.1 16.5 19.1 189 16.4 18.9
Downlmk EIRP per Carrrer (dBW) 147 12.2 147 26.7 242 26.7
Antenna Pointing Error (dB) -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9 -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -39 0.0 0.0 -39
Earth Station G/T, Clear Sky (dB/K) 25.0 25.0 22.1 25.0 25.0 222
Boltzman Constant (1BW/K-Hz) 2286 228.6 2286 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -48.8 -48.8 -48.8 -60.9 -60.9 -60.9
Downlink C/N (dB) 13.1 10.5 6.3 13.0 104 6.2
R« BRI EREOR u_,_‘i\"fm B
C/N Uplmk (dB) 19.1 16.5 19.1 189 16.4 18.9
C/N Downlink (dB) 13.1 10.5 6.3 13.0 104 6.2
C/1 Intermodulation (dB) 134 10.9 134 133 10.8 13.3
C/1 Uplink Co-Channel (dB)* 224 19.9 224 22.8 20.2 22.8
C/I Downlink Co-Channel (dB)* 224 19.9 224 22.8 20.3 228
C/ Uplink Adjacent Satellite 1 (dB) 289 264 289 28.8 26.3 28.8
C/1 Downlink Adjacent Satellite 1 (dB) 133 10.8 133 13.2 10.7 132
C/1 Uplink Adjacent Satellite 2 (dB) 159 134 159 15.8 133 158
C/1 Downlink Adjacent Satellite 2 (dB) 13.8 11.3 13.8 13.7 11.2 13.7
C/(N+1) Composite (dB) 6.3 38 38 6.2 37 3.7
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 2.8 28 52 27 2.7
Minimum Required C/N (dB) -3.0 2.8 2.8 34 2.7 2.7
Excess Link Margin (dB) 2.3 0.0 0.0 18 | 0.0 0.0
i _I}J 720 720 720 49 49 49
i RIEHSTENS ’
Uplmk Power Densrtv (dBWin) -62.0 -62.0 -62.0 -62.1 -62.1 -62.1
Downlink EIRP Density At Beam Peak -30.1 -32.6 -30.1 -30.2 -32.7 -30.2

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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EXHIBIT 12: HORIZONS 2 Ku-BAND LINK BUDGETS — 72 MHz Channels (continued)

Unlmk Beam Name East Coast U.S. East Coast U.S. East Coast U.S.
Uplink Frequency (MHz) 14250 14250 14250
Uplink Beam Polarization Horizontal Horizontal - Horizontal
Uplink Relative Contour Level (dB) -6 -6 -6
Uplink Contour G/T (dB/K) 3 3 3
Uplink SFD (dBW/m?) -80 -80 -80
i 420 42.0 4.0
Downlink Beam Name Conus ’ Conus Conus
Downlink Frequency (MHz) 11950 11950 11950
Downlink Beam Polarization Vertical Vertical Vertical
Downlink Relative Contour Level (dB) -4 -4 -4
Downlink Contour EIRP (dBW) . 514 514 51.4
Ram Rate (mm/hr) - 420 420 . 42.0
Satelllte 1 Orbltal Locatlon 72 WL 72 WL 72 WL
Uplink Power Density (dBW/Hz) -58.0 -58.0 -58.0
Uplink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (dBW/Hz) -2(2).2 =222 -22.2
0 0
Satellite 2 Orbital Location 76 WL 76 WL 76 WL
Unlink Power Density (dBW/Hz) . -45.0 -45.0 -45.0
Unlink Polarization Advantage (dB) 0 0 0
Downlink EIRP Density (1BW/Hz) -21.1 211 211
i izati ) .0 0 0
Carrier ID 7 7 7
Emission Designation 307KGTW 307KGTW 307KGTW
Information Rate (kbps) 128 128 128
Carrier Modulation BPSK - BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a ' n/a na -
Code Rate 172 12 12
Occupied Bandwidth (kHz) 307 o307 307
Allocated Bandwidth (kHz) 400 400 400
Minimum C/N, Clear Sky (dB) 34 . 34 34
CIN, 2.7 27 27
Earth Station Diameter (meters) 24 24 24
Earth Station Gam (dBi) 49.0 450 49.0
h Stati tion Al - : 20 20 20
B RN 0
Earth Stahon Dlameter (meters) 6.1 6.1 6.1
Earth Station Gain (dBi) 55.5 : 555 55.5
Earth Station G/T, Clear Sky (dB/K) 331 331 29.5
Earth Station Elevation Angle 20 20 20
Clear Sky Uplink Fade Downlink Fade
Unlmk Earth Station EIRP (dBW) . 46.5 46.5 46.5 ,
Uplink Path Loss, Clear Sky (dB) -207.5 . -207.5 -207.5
Uplink Rain Attenutation (dB) 0.0 : 23 0.0
Satellite G/T (dB/K) 3.0 3.0 3.0
Boltzman Constant (IBW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 549 -54.9
_Uplink C/N (dB) 15.7 135 . 157
= ENFRR R EORNIAN G Vit
Downlmk EIRP per Carrier (dBW) 175 152 175
Antenna Pointing Error (dB) ) -0.5 -0.5 -0.5
Downlink Path Loss, Clear Sky (dB) -205.9 -205.9 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -7.1
Earth Station G/T, Clear Sky (dB/K) 33.1 33.1 29.4
Boltzman Constant (lBW/K-Hz) 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -54.9 -549 -54.9
" Downlmjk» CIN (dB) - ] 17.9 15.6 72
C/N Uplink (dB) : 157 135 157
C/N Downlink (dB) 17.9 15.6 7.2
C/1 Intermodulation (dB) 10.1 7.8 10.1
C/1 Uplink Co-Channel (dB)* ) 19.1 16.9 19.1
C/1 Downlink Co-Channel (dB)y* 19.1 16.9 19.1
C/1 Uplink Adjacent Satellite 1 (dB) 256 23.3 25.6
C/1 Downlink Adjacent Satellite 1 (dB) 18.5 16.2 18.5
C/1 Uplink Adjacent Satellite 2 (dB) 12.6 103 12.6
C/1 Downlink Adjacent Satellite 2 (dB) : 18.0. 158 18.0
C/(N+I) Composite (dB) . 6.0 37 ' 3.7
Required System Margin (dB) -1.0 -1.0 -1.0
Net C/(N+]I) Composite (dB) 50 27 . 2.7
Minimum Required C/N (dB) =34 =27 2.7
Excess Link Margin (dB) . 1.6 0.0 0.0
Number of Carrlers i 180 180 180
Uplmk Power Densxtv (dBW/Hz) =574 -57.4 -57.4
Downlink EIRP Density At Beam Peak -334 -35.7 -33.4

* Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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