Exhibit 4: Link Budgets o

[Channel Bandwidth: 27 MHz]

__UPLINK BEAM.INFORMATION:
Uplink Beam Name Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe - Middle East-Europe ~ Middle East-Europe
Uplink Frequency (MHz) 14000 - 14500 14000 — 14500 14000 — 14500 14000 ~ 14500 14000 - 14500 14000 - 14500
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 gdB!K) =317 -3.7 =3.7 -3.7 -3.7 -3.7
Uplink SFD (dBW/m*) -82.3 -82.3 -82.3 -72.3 <723 <723
_Rain Rate (mm/hr) 22 22 22 22 22 22
i NLINK BEAM JINEORMATION:
Downlink Beam Name Middle East-Europe - Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200
Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Downlink Relative Contour Level (dB) - ! - - - - -
Downlink Contour EIRP ({BW) 432 432 432 432 432 432
_Rain Rate (mm/hr) 22 22 22 22 22 22
_ADJACENT SATELLITE 172 .
Satellite 1 Orbital Location 4875E.L 4875EL 4875EL 48.75EL 4875EL 48.75E.L
Uplink Power Density (dBW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -26.0 -26.0 « -26.0 ~26.0 -26.0 -26.0
vantage (dB) 0 0 0 0 0 0
T
“Satellite 2 Orbital Location 50.75E.L 50.75EL 50.75E.L 50.75EL 50.75E.L 50.75E.L
Unlink Power Density ({BW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -26.0 '-26.0 -26.0 -26.0 -26.0 -26.0
_Downlink Polarization Advantage (dB) 0 0 0 0 0 0
"CARRIER INFORMATION il
Carrier ID 1 1 1 2 2 2
Emission Designation 27MOF3F 27TMOF3F 27MOF3F 2TMOGTW. 2TMOGTW 27TMOGTW
Information Rate (kbps) n/a n/a n/a 27647 27647 27647
Carrier Modulation TV/FM TV/FM TV/FM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4.0 4.0 4.0 ., na na n/a
Code Rate n/a n/a n/a 3/4 w/ RS 3/4 w/RS 3/4 w/ RS
Occupied Bandwidth (kHz) 27000 27000 27000 22600 22600 22600
Allocated Bandwidth (kHz) 27000 27000 27000 27000 27000 27000
Minimum C/N, Clear Sky (dB) ;10,0 10.0 10.0 6.1 6.1 6.1
_Minimum_C/N, Rain (dB) /100 10.0 10.0 6.1 6.1 6.1
UPLINK EARTH STATION
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 20.0 20.0 20.0 20,0 20.0 20.0
_DOWNLINK EARTH STATION: .. _ i
Earth Station Diameter (meters) 2.4 24 24 3.0 3.0 3.0
Earth Station Gain (dBi). 47.5 47.5 415 49.2 1492 49.2
Earth Station G/T (dB/K) 25.0 25.0 23.0 26.7 26.7 24.9
Earth Station Elevation Angle 20.0 20.0 20.0 20.0 20.0 20.0
_LINK FADE TYPE - Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
| UPLINK PERFORMANCE_-
Uplink Earth Station EIRP (dBW) 80.6 80.6 80.6 80.3 80.3 80.3
Uplink Path Less, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
-Uplink Rain Attenuation (dB) 0.0 5.1 0.0 0.0 2.3 0.0
Satellite G/T (dB/K) -3.7 -3.7 -3.7 -3.7 -3.7 -3.7
Boltzman Constant (ABW/K-Hz) 228.6 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -73.8 -73.8 -73.8 -73.5 -73.5 -73.5
__Unlink C/N (dB) 242 19.2 242 24.2 219 24.2
..DOWNLINK PEREORMANCE: )
Downlink EIRP per Carrier (1BW) 432 414 432 36.6 344 36.6
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 2.0 0.0 0.0 -17
Earth Station G/T (dB/K) 25.0 . 250 23.0 26.7 26.7 249
Boltzman Constant (IBW/K-Hz) 2286 228.6 228.6 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) -73.8 <738 -738 ~13.5 -73.5 ~73.5
_Downlink C/N(dB)____ 16.5 14.8 12.5 119 9.7 8.5
_COMPOSITE LINKPEREORMANCE - .. -
C/N Uplink (dB) 242 19.2 242 242 219 24.2
C/N Downlink (dB) 16.5 14.8 12.5 11,9 9.7 8.5
C/I Intermodulation (dB) n/a n/a n/a n/a n/a n/a
C/I Uplink Co-Channel (dB)* . 27.5 224 27.5 267 244 26.7
C/I Downlink Co-Channel (dB)*. 27.5 25.7 215 26.7 24.5 26.7
C/I Uplink Adjacent Satellite 1 (dB) 32.8 217 328 3238 305 32.8
C/1 Downlink Adjacent Satellite 1 (dB) 20.6 18.8 20.6 16.1 139 16.1
C/1 Uplink Adjacent Satellite 2 (dB) 32.8 277 328 32.8 305 32.8
C/1 Downlink Adjacent Satellite 2 (dB) 222 204 222 174 152 174
C/(N+]I) Composite (dB) 134 11.0 11.0 9.3 7.1 7.1
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 124 10.0 10.0 8.3 6.1 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 6.1 -6.1 -6.1
Excess Link Margin (dB) 24 0.0 00 22 0.0 0.0
| -Number of Carriers — 1.0 1.0 1.0 1.0 1.0 1.0
© Carrier. Density. Levelsos R
Uplink Power Density (IBW/Hz) 423 -42.3 -42.3 -50.1 -50.1 -50.1
Downlink EIRP Density At Beam Peak -16.8 -18.6 -16.8 -30.9 -33.1 -30.9

*Note: The C/I level is adjusted depending on the signal level and transponder mode of operation
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Exhibit 4: Link Budgets (continued)

[Channel Bandwidth: 27 MHz]

. UPLINK BEAM INFORMATION:

Uplink Beam Name Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Uplink Frequency (MHz) 14000 - 14500 14000 - 14500 14000 - 14500 14000 — 14500 14000 - 14500 14000 - 14500
Uplink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) -
. Uplink Contour G/T gdBlK} -3.7 -3.7 -3.7 =3.7 =37 3.7
' Uplink SFD (ABW/m?) -86.3 -86.3 -86.3 -86.3 -86.3 -86.3
i 22 22 22 22 22 22
Downlink Beam Name Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 ~ 12200 11700 - 12200 © 11700 - 12200 11700 - 12200 11700 - 12200
Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Downlink Relative Contour Level (dB) - - - - - - :
Downlink Contour EIRP (dBW) 432 432 432 432 432 432
_Rain Rate (mm/hr)_ 22 22 22 22 22 22
_ ADJACENT SATELLITET
Satellite 1 Orbital Location 48.75EL 48 75EL 48 75EL 4875EL 48.75EL 48.75E.L
Uplink Power Density (I1BW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 [4]
Downlink EIRP Density (iBW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
_ Downlink Polarization Advantage (dB) 0 0 0 0 0 0
.. ADJACENT SATELLITE:
Satellite 2 Orbital Location 5075E.L 50.75E.L 50.75E.L 50.75EL 50.75E.L 50.75EL
Uplink Power Density ((BW/Hz) -50.0 -50.0 ~50.0 ~50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (I1BW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -260 .
__Downlink Polarization Advantage (dB) 0 0 0 0 4} 0
CARRIER INFORMATION
Carrier ID 3 3 3 4 4 4
Emission Designation 10M3GTW 10M3G7TW 10M3GTW 100KG7TW 100KG7W 100KG7TW
Information Rate (kbps) 6000.0 6000.0 6000.0 64.0 64.0 64.0
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) nfa n/a n/a nfa n/a n/a
Code Rate 172 w/ RS 172 w/ RS 172 w/ RS 172w/ RS 1/2 w/RS 1/2 w/ RS
Occupied Bandwidth (kHz) 6771.1 6771.1 6771.1 754 754 754
Allocated Bandwidth (kHz) 10300.0 10300.0 10300.0 100.0 100.0 100.0
Minimum C/N, Clear Sky (dB) 3.9 3.9 39 3.0 3.0 3.0
_Minimum C/N, Rain (dB), 3.6 3.6 3.6 28 2.8 28
. .UPLINK EARTH STATION: T2 i " e b
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 20.0 20.0 20.0 200 20.0 20.0
"DOWNLINK EARTH STATION..
Earth Station Diameter (meters) 1.8 1.8 1.8 1.2 1.2 12
Earth Station Gain (dBi) 44.8 44.8 448 413 413 413
Earth Station G/T (dB/K) 223 22.3 20.6 18.8 18.8 17.1
Earth Station Elevation Angle 20.0 200 20.0 200 20.0 200
CLINKFADE TYPE . . oo Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
__UPLINK PERFORMANCE -~
Uplink Earth Station EIRP (dBW) 649 64.9 64.9 476 476 47.6
Uplink Path Loss, Clear Sky (dB) -207.5 207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenuation (dB) 0.0 -1.8 0.0 0.0 -1.9 0.0
Satellite G/T (dB/K) ~3.7 -3.7 -3.7 -3.7 -3.7 -3.7
Boltzman Constant (dBW/K-Hz) 228.6 228.6 2286 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -48.8 -48.8 -48.8
_Uplink C/N (dB) 14.0 122 14.0 16.2 144 16.2
DOWNLINK PERFORMANGCE :
Downlink EIRP per Carrier ({BW) 34.0 323 340 16,7 14.8 16.7
Antenna Pointing Error (dB) 0.5 -0.5 -0.5 -0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) 2059 -205.9 -205.9 -205.9 -205.9 -2059
Downlink Rain Attenuation (dB) 0.0 0.0 -1.6 0.0 0.0 -1.6
Earth Station G/T (dB/K) 22.3 22.3 20.6 18.8 18.8 17.1
Boltzman Constant ({BW/K-Hz) 2286 228.6 . 2286 228.6 2286 228.6
Carrier Noise Bandwidth (dB-Hz) 168.3 -68.3 -68.3 -48.8 -48.8 -48.8
_-48.8 10.1 8.5 6.8 8.8 7.0 5.6
_COMPOSITE:LINK PEREORMANCE.
C/N Uplink (dB) 14.0 122 14.0 16.2 14.4 16.2
C/N Downlink (dB) 10.1 8.5 6.8 8.8 7.0 5.6
C/I Intermodulation (dB) 171 16.3 17.1 19.3 17.5 19.3
C/1 Uplink Co-Channel (dB)* 25.5 23.6 25.5 283 26.4 283
C/I Downlink Co-Channel (dB)* 25.5 23.8 25.5 283 26.4 283
C/I Uplink Adjacent Satellite 1 (dB) 22.6 20.8 22,6 24.8 23.0 24.8
C/I Downlink Adjacent Satellite 1 (dB) 13.9 12.2 13.9 11.7 9.9 11.7
C/I Uplink Adjacent Satellite 2 (dB) 22,6 20.8 22,6 24.8 23.0 24.8
C/I Downlink Adjacent Satellite 2 (dB) 16.0 14.3 16.0 152 13.3 152
C/(N+I) Composite (dB) 6.2 4.6 4.6 5.6 38 38
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 52 3.6 3.6 4.6 2.8 2.8
Minimum Required C/N (dB) -3.9 -3.6 -3.6 -3.0 -2.8 2.8
Excess Link Margin (dB) 13 0.0 0.0 1.6 0.0 0.0
_Number of Carriers - 26 26 26 200.2 200.2 200.2
_.Carrier.Density:Leve ;
Unlink Power Density (dBW/Hz) -60.3 -60.3 -60.3 -58.1 -58.1 -58.1
Downlink EIRP Density At Beam Peak -28.3 -30.0 -28.3 -26.1 -28.0 -26.1

*Note: The C/1 level is adjusted depending on the signal level and transponder mode of operation.
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Exhibit 4: Link Budgets (continued)

[Channel Bandwidth: 27 MHz]

_UPLINK BEAM.INFORMATION._ 2 -5 i :
Uplink Beam Name Middle East-Europe Middle East-Europe Middle East-Europe Middle East~Europe Middle East-Europe Middle East-Europe
Uplink Frequency (MHz) 14000 - 14500 14000 - 14500 14000 - 14500 14000 - 14500 14000 - 14500 14000 - 14500
Uplink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) - - - - - -
Uplink Contour G/T g B/K) <37 -3.7 -3.7 -3.7 -3.7 =37
Unlmk SFD (dBW/m*) , -86.3 -86.3 -86.3 -86.3 -86.3 -86.3
i 22 22 22 22 22 22
DOWNLINK BEAM INEORMATION" - Fl 2 '
Downlink Beam Name, Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200
- Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Downlink Relative Contour Level (dB) - - - - - -
Downlink Contour EIRP ({BW) 432 432 432 432 432 432
_Rain Rate (mm/hr) _ 22 22 22 ° 22 22 22
_ADJACENT SATELLITE 1.0 . '
Satellite 1 Orbital Location 4875E.L 48.75E.L 4875EL 4875E.L 4875EL 4875E.L
Uplink Power Density (IBW/Hz) ~50.0 -50.0 -50.0 ~50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
_.Downlink Polarization A 0 0 0 0 0 0
Satellite 2 Orbital Location 50.75E.L 5075EL 50.75E.L 5075EL 5075EL 5075EL
Unlink Power Density ({IBW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (ABW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
_Downlink Polarization Advantage (4B 0 0 0 0 0 0
~ CARRIER INEORMATION:
Carrier ID 5 5 5 6 6 6
Emission Designation ' IM45GTW 1IM45GTW 1M45GTW 400KG7TW 400KG7TW 400KG7TW
Information Rate (kbps) 512.0 512.0 512.0 128.0 128.0 128.0
Carrier Modulation BPSK BPSK BPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a n/a n/a n/a n/a n/a
Code Rate 12 12 12 12 12 12
Occupied Bandwidth (kHz) 1229.0 1229.0 1229.0 307.0 307.0 307.0
Allocated Bandwidth (kHz) 1450.0 1450.0 1450.0 400.0 400.0 400.0
Minimum C/N, Clear Sky (dB) 34 34 34 34 © 34 34
_Minimum C/N, Rain (dB) 27 2.7 2.7 2.7 2.7 27
_UPLINK EARTH STATIONZ oo v oo
Earth Station Diameter (meters) 6.1 6.1 6.1 12 12 1.2
Earth Station Gain (dBi) 56.9 56.9 56.9 429 429 429
Earth Station Elevation Angle 20.0 200 20.0 20.0 20.0 20.0
“DOWNLINK EARTH STATION..
Earth Station Diameter (meters) 12 12 12 6.1 6.1 6.1
Earth Station Gain (dBi) . 413 413 413 55.5 55.5 55.5
Earth Station G/T (dB/K) 18.8 18.8 17.1 33.1 331 30.2
Earth Station Elevation Angle 20.0 20.0 20.0 20.0 20.0 20.0
_.LINK FADE TYPE - Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplink Earth Station EIRP (dBW) 59.6 .59.6 59.6 46.0 46.0 46.0
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenuation (dB) 0.0 -1.9 0.0 0.0 -14 0.0
Satellite G/T (dB/K) -3.7 -3.7 -3.7 -3.7 -3.7 -3.7
Boltzman Constant (dBW/K-Hz) 228.6 2286 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -60.9 -60.9 -60.9 -549 -549 -54.9
_Uplink C/N (dB) 16.1 14.2 16.1 85 72 85
- DOWNLINK PEREORMANGE - -+ - oo 74 )
Downlink EIRP per Carrier (dBW) 28.7 26.9 28.7 15.1 13.7 15.1
Antenna Pointing Error (dB) -0.5 0.5 -0.5 -0.5 -0.5 0.5
Downlink Path Loss, Clear Sky (dB) -2059 -205.9 2059 -2059 2059 -205.9
Downlink Rain Attenuation (dB) 0.0 0.0 -1.6 0.0 0.0 4.1
Earth Station G/T (dB/K) 18.8 18.8 17.1 33.1 33.1 30.2
Boltzman Constant (dBW/K-Hz) v 2286 228.6 2286 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -60.9 -60.9 -60.9 -54.9 -54.9 -54.9
-48.8 8.7 6.9 5.5 155 14.1 84
. COMPOSITE, LINK PERFORMANGE? -
C/N Uplink (dB) 16.1 14.2 16.1 8.5 7.2 8.5
C/N Downlink (dB) 8.7 6.9 5.5 15.5 14.1 8.4
C/I Intermodulation (dB) 19.2 17.6 19.2 11.6 10.3 11.6
C/I Uplink Co-Channel (dB)y* 28.7 26.8 287 20.7 19.3 20.7
C/1 Downlink Co-Channel (dB)* 28.7 269 28.7 20.7 19.3 207
C/1 Uplink Adjacent Satellite 1 (dB) 24.7 22.8 247 17.1 158 17.1
C/I Downlink Adjacent Satellite 1 (dB) 11.6 9.8 11.6 199 18.5 19.9
C/1 Uplink Adjacent Satellite 2 (dB) 24.7 22.8 247 17.1 158 17.1
C/I Downlink Adjacent Satellite 2 (dB) 15.1 13.2 151 20.5 19.2 20.5
C/(N+]) Composite (dB) 55 37 3.7 5.1 37 37
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 45 27 37 . 41 27 27
Minimum Required C/N (dB)} 34 -2.7 2.7 =34 =27 2.7
Excess Link Margin (dB) 1.1 0.0 0.0 0.7 0.0 - 0.0
_Number of Carriers 12.6 12.6 12.6 67.5 671.5 67.5
“Carrier:Density. Level: :
Uplink Power Density (dBWIHz) -58.2 - 582 -58.2 -51.8 -51.8 -518
Downlink EIRP Density At Beam Peak -26.2 -28.0 -26.2 -33.8 -35.2 -33.8

*Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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Exhibit 4: Link Budgets (continued)

[Channel Bandwidth: 54 MHz]

. UPLINK BEAM INFORMATION:

*Note: The C/I level is adjusted depending on the signal level and transponder mode of operation.
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Uplink Beam Name Middle East-Europe ~ Middle East-Europe,  Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Uplink Frequency (MHz) 14000 ~ 14500 14000 ~ 14500 14000 - 14500 14000 - 14500 14000 — 14500 14000 - 14500
Uplink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Uplink Relative Contour Level (dB) - - N -6 - N
Uplink Contour G/T (dB/K) -3.7 «3.7 -3.7 -3.7 -3.7 237
Uplink SFD (dBW/m*) -813 -81.3 -813 -82.3 -82.3 -82.3
_Rain Rate (mm/hr)_____ 22 22 22 22 22 22
~DOWNLINK BEAM INEORMATION '
Downlink Beam Name Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 — 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 — 12200
Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical HorlzontaWerllcal Horizontal/Vertical
Downlink Relative Contour Level (dB) - - - - -
Dowalink Contour EIRP (dBW) 432 432 432 432 43 2 <432
Rain Rate (mm/hr) 22 22 22 22 22 22
_AD, ACEN ATELLITE 1
Satellite 1 Orbital Location 48.75EL 4875E.L 4875E.L 4875E.L 4875EL 48.75EL
Uplink Power Density (dBW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
. Downlink Polarization Advantage (dB 0 0 0 0 0 0
. ADJACENT.SATELLITE:2
Satellite 2 Orbital Location 50.75SEL 50.75E.L 50.75EL 50.75EL 507SEL 50.75E.L
Uplink Power Density (IBW/Hz) -50.0 -50.0 -50.0 - -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (1BW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
. Downlink Polarization Adva dB) 0 0 0 0 0 0
. CARRIER INFORMATION, E
Carrier ID 1 1 1 2 2 2
Emission Designation 27MOF3F 27MOF3F 27MOF3F 54MOGTW 54MOG7TW 54MOGTW
Information Rate (kbps) n/a n/a n/a 55295 55295 55295
Carrier Modulation TV/FM TV/FM TV/FM QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) 4.0 4.0 4.0 n/a na . . n/a
Code Rate n/a n/a n/a 3/4 w/RS 3/4 w/ RS 3/4 w/ RS
Occupied Bandwidth (kHz) 27000 27000 27000 45200 45200 45200
Allocated Bandwidth (kHz) 27000 27000 27000 54000 54000, 54000
Minimum C/N, Clear Sky (dB) 10.0 10.0 10.0 6.1 6.1 6.1
_Minimum C/N, Rain (dB) 10.0 10.0 10.0 6.1 6.1 6.1
JUPLINK.EARTH STATION:L. ¥ 5.
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
th Station Elevation Angle 20.0 20.0 20.0 20.0 20.0 20.0
NK.EARTH STATION -
Earth Station Diameter (meters) 37 3.7 37 1.8 1.8 1.8
Earth Station Gain (dBi) 51.1 511 511 448 448 448
Earth Station G/T (dB/K) 28.6 28.6 21.1 223 223 21.1
Earth Station Elevation Angle 20.0 20.0 20.0 20.0 200 20.0
Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
Uplink Earth Statlon EIRP (dBW) 784 784 784 80.6 80.6 80.6
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenuation (dB) 0.0 2.2 0.0 0.0 3.8 0.0
Satellite G/T (dB/K) -3.7 -3.7 =37 -3.7 -3.7 -3.7
Boltzman Constant (1BW/K-Hz) 228.6 2286 228.6 228.6 228.6 2286
Carrier Noise Bandwidth (dB-Hz) -73.8 -73.8 -73.8 -73.5 -73.5 -73.5
_Uplink C/N (dB) 220 19.8 22.0 215 17.7 215
" DOWNLINK PEREORMANGEY
Downlink EIRP per Carrier (IBW) 38.8 374 38.8 43.2 422 432
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 =13 0.0 0.0 -1.0
Earth Station G/T (dB/K) 28.6 28.6 271 22.3 223 21.1
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -73.8 <738 -73.8 -76.6 -76.6 -76.6
_Downlink C/N (dB)_ 157 144 13.0 111 10.1 8.9
" COMPOSITE LINK PEREORMANCE:-.
C/N Uplink (dB) 220 19.8 22.0 215 17.7 215
C/N Downlink (dB) 157 144 13.0 11.1 10.1 8.9
C/1 Intermodulation (dB) nfa n/a n/a n/a n/a n/a
C/I Uplink Co-Channel (dB)* 274 252 274 27.0 232 270
C/I Downlink Co~Channel (dB)* 274 26.1 274 27.0 26.0 270
C/I Uplink Adjacent Satellite 1 (dB) 30.6 284 30.6 30.1 26.3 30.1
C/I Downlink Adjacent Satellite 1 (dB) 20.0 18.7 20.0 14.9 139 14.9
C/1 Uplink Adjacent Satellite 2 (dB) 30.6 284 30.6 30.1 263 30.1
C/I Downlink Adjacent Satellite 2 (dB) 21.1 19.7 21.1 '16.9 16.0 16.9
C/(N+I) Composite (dB) 12,5 11.0 11.0 84 7.1 7.1
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+1) Composite (dB) 11.5 10.0 10.0 74 6.1 6.1
Minimum Required C/N (dB) -10.0 -10.0 -10.0 -6.1 -6.1 -6.1
Excess Link Margin (dB) 1.5 0.0 0.0 13 0.0 0.0
_Number of Carriers 20 20 20 1.0 1.0 1.0
Uplink Power Density (dBWIHz) -44.5 -44.5 -44.5 -52.9 -52.9 -52.9
Downlink EIRP Density At Beam Peak -21.2 226 212 -274 -28.4 274




'Exhibit 4: Link Budgets (continued)

[Channel Bandwidth: 54 MHz]

- UPLINK BEAM INFORMATION!:..:

Uplink Beam Name Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe
Unlink Frequency (MHz) 14000 - 14500 14000 — 14500 14000 — 14500 14000 ~ 14500 14000 - 14500 14000 — 14500
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 gdBiK) =37 -3.7 -3.7 -3.7 -3.7 -3.7
Uplink SFD (dBW/m*} -86.3 -86.3 -86.3 -86.3 -86.3 -86.3
(mm/hr) 22 . 22 22 22 22 22
INK BEAM INEORMATIONL:
Downlink Beam Name Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200
Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Downlink Relative Contour Level (dB) - ~ - - - -
Downlink Contour EIRP (dBW) 432 432 432 432 432 432
__Rain Rate (mm/hr) 22 22 22 22 22 22
" ADJACENT SATELLITEL
Satellite 1 Orbital Location 4875EL 4875EL 4875EL 4875EL 48 75EL 4875E.L
Uplink Power Density ((BW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlmk EIRP Density (ABW/Hz) +26.0 -26.0 -26.0 -26.0 -26.0 -26.0
] ion Advantag%{dB) 0 0 0 0 0 0
» [ i TR .
Satellite 2 Orbital Location 50.75E.L 50.75EL 50.75E.L 5075EL 50.75EL 50.75EL
Unlink Power Density (d1BW/Hz) -50.0 -50.0 -50.0 =500 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (IBW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
_Downlink Polarization Advantage (dB 0 0 0 0 0 0
“CARRIERINFORMATION,
Carrier ID 3 3 3 4 4
Emission Designation 10M3G7TW 10M3G7W 10M3G7TW 100KG7W 100KG7TW 100KG7TW
Information Rate (kbps) 6000.0 6000.0 6000.0 T 64.0 64.0
Carrier Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Peak to Peak Bandwidth of EDS (MHz) n/a " nfa n/a n/a nfa n/a
Code Rate 12 w/RS 1/2 w/RS 1/2 w/ RS 1/2 w/RS 1/2 w/RS 172 w/RS
Occupied Bandwidth (kHz) 6771.1 6771.1 6771.1 754 75.4 754
Allocated Bandwidth (kHz) 10300.0 10300.0 10300.0 100.0 100.0 100.0
Minimum C/N, Clear Sky (dB) 9 39 39 3.0 3.0 3.0
_Minimum C/N, Rain (dB) 3.6 36 3.6 28 28 2.8
_UPLINK EARTH STATION.:::
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 20.0 20.0 20.0 20.0 20.0 200
_DOWNLINK EARTH STATION:
Earth Station Diameter (meters) 1.8 1.8 1.8 1.8 1.8 1.8
Earth Station Gain (dBi) 44.8 44.8 44.8 44.8 448 448
Earth Station G/T (dB/K) 223 223 20.6 223 223 20.5
Earth Station Elevation Angle 20.0 200 20.0 20.0 20.0 20.0
_LINK FADETYPE.. .= Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade
. UPLINK PERFORMANCE . & o
Uplink Earth Station EIRP (dBW) 64.7 64.7 64.7 445 445 44.5
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenuation (dB) 0.0 -1.9 0.0 0.0 -1.8 0.0 .
Satellite G/T (dB/K) =3.7 -3.7 -3.7 -3.7 -3.7 -3.7
Boltzman Constant (dBW/K-Hz) 228.6 2286 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -68.3 -68.3 -68.3 -43.8 -48.8 488
_UplinkC/N@B) _______ 13.8 12.0 - 138 13.1 11.3 13.1
TDOWNLINK PEREORMANGE o )
Downlink EIRP per Carrier (dBW) 33.8 321 338 13.6 11.8 13.6
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
Dowalink Rain Attenuation (dB) 0.0 0.0 -1.6 0.0 0.0 -1.7
Earth Station G/T (dB/K) 22.3 22.3 20.6 223 223 20.5
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 -48.8 -48.8 -48.8
_-48.8 9.9 82 6.7 9.2 75 59
- COMPOSITE. LINK PEREORMANCE:
C/N Uplink (dB) 13.8 12.0 13.8 13.1 11.3 13.1
C/N Downlink (dB) 9.9 8.2 6.7 .92 7.5 5.9
C/I Intermodulation (dB) 19.9 19.1 19.9 19.2 17.5 19.2
C/1 Uplink Co-Chananel (dB)* 283 26.5 28.3 28.2 26.4 28.2
C/I Downlink Co-Channel (dB)* 28.3 26.6° 28.3 282 26.4 282
C/1 Uplink Adjacent Satellite 1 (dB) 224 20.6 224 217 19.9 21.7
C/1 Downlink Adjacent Satellite 1 (dB) 13.7 12.0 13.7 13.0 11.2 13.0
C/1 Uplink Adjacent Satellite 2 (dB) 224 20.6 224 217 19.9 21.7
C/I Downlink Adjacent Satellite 2 (dB) 15.8 14.1 15.8 15.1 133 15.1
C/(N+]) Composite (dB) ) 6.3 4.6 4.6 5.6 3.8 3.8
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 53 3.6 3.6 46 2.8 2.8
Minimum Required C/N (dB) -39 -3.6 -3.6 -3.0 -2.8 2.8
Excess Link Margin (dB) 14 00 . 0.0 1.6 0.0 0.0
_Number of Carriers ] e 39 39 39 4094 409.4 409.4
- Carrier Density Levels. .. TR .
Uplink Power Density (IBW/Hz) -60.5 -60.5 -60.5 -61.2 -61.2 612
Downlink EIRP Density At Beam Peak -28.5 -30.2 -28.5 -29.2 -31.0

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

Page 35 of 36

=29.2




Exhibit 4: Link Budgets (continued)

[Channel Bandwidth: 54 MHz]

. UPLINK BEAM INFORMATION::

Uplink Beam Name Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe | Middle East-Europe ~ Middle East-Europe ~ Middle East-Europe
Uplink Frequency (MHz) 14000 - 14500 14000 ~ 14500 14000 - 14500 14000 - 14500 14000 ~ 14500 14000 ~ 14500
Uplink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Unlink Relative Contour Level (dB) - o - - -
Unlink Contour G/T (d g B/K) -3.7 -3.7 3.7 =37 -3.7 -3.7
Uplink SFD (dBW/m?) -86.3 -86.3 -86.3 -86.3 -86.3 -86.3
R m/hr) 22 22 22 22 22 22

L BEAM INFORMATION .
Downlink Beam Name : Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe Middle East-Europe ~ Middle East-Europe
Downlink Frequency (MHz) 11700 - 12200 11700 - 12200 11700 - 12200 11700 - 12200 11700 — 12200 11700 - 12200
Downlink Beam Polarization Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical Horizontal/Vertical
Downlink Relative Contour Level (dB) - - - - -
Downlink Contour EIRP ({BW) 432 432 432 43 2 432 432

- Rain Rate (mm/hr) 22 22 22 22 22 22

-~ ADJACENT SATELLITE 12 0 .
Satellite 1 Orbital Location 48.75EL 48.75E.L 4875E.L 4875EL 4875E.L 48.75E.L
Uplink Power Density (IBW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (dBW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0

__Downlink Polarization Advantage (_"B) 0 0 0 0 0 0
_ADJACENT SATELLITE o
Satellite 2 Orbital Location 5075EL 50.75E.L 50.75EL 50.75E.L 5075E.L 50.75E.L
Uplink Power Density (1BW/Hz) -50.0 -50.0 -50.0 -50.0 -50.0 -50.0
Uplink Polarization Advantage (dB) 0 0 0 0 0 0
Downlink EIRP Density (\BW/Hz) -26.0 -26.0 -26.0 -26.0 -26.0 -26.0
ngyglgg!gfgl.luglggg_Advant1ge dB 0 0 0 0 0 0

” CARRIER INFORMATIONZ
Carrier ID ; 5 5 5 6 6 6 :
Emission Designation . 1IM45GTW IM45GTW 1IM45GTW 400KG7TW 400KG7TW 400KG7W
Information Rate (kbps) 5120 512.0 512.0 128.0 128.0 128.0
Carrier Modulation . BPSK BPSK BPSK BPSK BPSK BPSK
Peak to Peak Bandwidth of EDS (MHz) n/a na n/a n/a © nfa n/a
Code Rate 12 12 12 12 172 12
Occupied Bandwidth (kHz) 1229.0 1229.0 1229.0 307.0 - 307.0 307.0
Allocated Bandwidth (kHz) 1450.0 1450.0 1450.0 400.0 400.0 400.0
Minimum C/N, Clear Sky (dB) 3.4 34 34 34 34 34
-Minimum C/N, Rain (dB) 27 2.7 2.7 27 2.7 2.7

;. UPLINK:EARTH STATION: %
Earth Station Diameter (meters) 6.1 6.1 6.1 1.8 1.8 1.8
Earth Station Gain (dBi) 56.9 56.9 56.9 46.4 46.4 46.4
_Earth Station Elevation Angle 20.0 20.0 20.0 20.0 20.0 20.0
DOWNLINK EARTH STATION = & Frsiii b
Earth Station Diameter (meters) 1.8 1.8 - 1.8 6.1 6.1 6.1
Earth Station Gain (dBi) 448 448 44.8 555 55.5 55.5
Earth Station G/T (dB/K) 223 223 20.6 33.1 33.1 30.3
Earth Station Elevation Angle 20.0 20.0 20.0 20.0 20.0 20.0

. LINK'FADE TYPE. . Clear Sky Uplink Fade Downlink Fade Clear Sky Uplink Fade Downlink Fade

- UPLINK PEREORMANCEZ
Uplink Earth Station EIRP (dBW) 56.5 56.5 56.5 454 454 454
Uplink Path Loss, Clear Sky (dB) -207.5 -207.5 -207.5 -207.5 -207.5 -207.5
Uplink Rain Attenuation (dB) 0.0 -1.8 0.0 0.0 -14 0.0
Satellite G/T (dB/K) -3.7 -3.7 -3.7 -3.7 -3.7 =37
Boltzman Constant (dBW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -60.9 -60.9 -60.9 -54.9 -54.9 -54.9
_Uplink C/N (dB) 13.0 11.2 13.0 7.9 6.5 79
"DOWNLINK PEREORMANGE,
Downlink EIRP per Carrier ({BW) 256 23.8 256 14.5 13.1 145
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 -1.6 0.0 0.0 -3.8
Earth Station G/T (dB/K) 223 223 20.6 33.1 33.1 30.3
Boltzman Constant (1BW/K-Hz) 228.6 228.6 228.6 228.6 228.6 228.6
Carrier Noise Bandwidth (dB-Hz) -60.9 -60.9 -60.9 -54.9 -54.9 -54.9
-48.8 9.1 74 5.8 14.9 13.5 8.3

. COMPOSITE LINK PERFORMANCE:
C/N Uplink (dB) 13.0 11.2 13.0 79 6.5 7.9
C/N Downlink (dB) 9.1 74 5.8 14.9 13.5 8.3 .
C/1 Intermodulation (dB) 19.1 17.5 19.1 14.0 12.6 14.0
C/1 Uplink Co-Chananel (dB)* 28.6 26.8 28.6 23.1 21.7 23.1
C/I Downlink Co-Channel (dB)* 28.6 26.8 28.6 23.1 21.7 23.1
C/I Uplink Adjacent Satellite 1 (dB) 21.6 19.8 21.6 16.5 15.1 16.5
C/1 Downlink Adjacent Satellite 1 (dB) 12.9 111 12.9 19.3 17.9 193
C/1 Uplink Adjacent Satellite 2 (dB) 21.6 19.8 21.6 16.5 15.1 16.5
C/l Downlink Adjacent Satellite 2 (dB) 15.0 13.2 15.0 19.9 18.5 19.9
C/(N+]) Composite (dB) 55 3.7 37 51 3.7 3.7
Required System Margin (dB) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Net C/(N+I) Composite (dB) 4.5 2.7 3.7 41 27 27
Minimum Required C/N (dB) -34 2.7 2.7 -34 2.7 2.7
Excess Link Margin (dB) 1.1 0.0 0.0 0.7 0.0 0.0
Iig}pber of Carriers 257 257 257 135.0 135.0 135.0

T CarrierDensity Levels : ’
Uplink Power Density (dBW/Hz) -61.3 -61.3 -61.3 =559 -55.9 -55.9
Downlink EIRP Density At Beam Peak -29.3 -31.1 -29.3 -34.4 -35.8 =344

*Note: The C/1 level is adjusted depending on the signal level and transponder mode of operation
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