ECHOSTAR-15 Link Budgets

Link Parameters
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45 cm Receive-Only 45 em Receive-Only 45 cm Recelve-Only
Modulation Parameters:
Information Bit Rate per Carrier (kbps) 32,255 32,255 32,255 32,255 32,255 32,255
FEC Rate 78 18 78 78 78 78
Reed-Solomon Ratio (188/204, None) 188/204 188/204 188/204 1881204 188/204 1881204
Overall Coding Overhead ) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0%
Modulation Type (BPSK/QPSK/BPSK/16QAM) QPSK QPSK QPSK QPSK QPSK QPSK
Filter Roll-off Factor (‘alpha’) () 20 20 20 20 20 20
Link Geometry:
Satellte Longitude (East) ‘ 615 615 615 615 615 615
Tx E/S City Location (name) Cheyenne Cheyenne Cheyenne Cheyenne Cheyenne Cheyenne
Tx E/S Longitude (East) -104.7 -104.7 -104.7 1047 -104.7 -104.7
TXE/S Latitude (“North) a1l a1 a1 411 a1 411
Tx E/S Range to Satellite (Km) 39,030 39,030 39,030 39,030 39,030 39,030
Tx E/S Elevation to Satellite © 254 254 254 254 254 254
TX E/S Alltude (m) 1876.0 1876.0 1876.0 1876.0 1876.0 1876.0
Rx E/S City Location (name) Miami New York Los Angeles Houston Denver san Juan
Rx E/S Longitude (East) 803 740 1182 953 -105.0 -66.1
Rx E/S Latitude (“North) 259 4058 340 208 398 184
Rx E/S Range to Satellte (km) 36,881 37,692 39,667 37,828 38,968 36,193
Rx E/S Elevation to Satellite © 532 a2 189 394 261 677
Rx E/S Alltude (m) 10 150 330 100 1631.0 740
Uplink (per carrier)
Carrier Frequency (MH2Z) 17,550 17,550 17,550 17,550 17,550 17,550
HPA Power Level (to give required PFD at satellite) (W) 378 78 378 378 78 378
HPA Power in dBW (@BW) 158 158 158 158 158 158
Post-HPA Losses (@8) 20 20 20 20 20 20
Tx E/S Power o Antenna in dBW (dBW) 138 138 138 138 138 138
Tx E/S Antenna Diameter (m) 130 130 130 130 130 130
Antenna Efficiency ) 65 65 65 65 65 65
TX E/S Antenna Gain (@8) 65.7 65.7 65.7 657 65.7 657
TXE/S EIRP (dBW) 795 795 795 795 795 795
E/S Pointing Loss. (@8) 01 01 01 01 01 01
Atmospheric Loss (@8) 044 0.44 0.44 044 044 044
Availability up ) ‘ 999 999 999 999 999 999
Rain attenuation (@8) 39 39 39 39 39 39
Free Space Loss (@8) 2092 2092 209.2 209.2 2092 209.2
satelite:
Resulting PFD at Satellite (dBW/m?) ‘ 878 878 878 87.8 878 878
Transponder Gain Setiing (@8) 10 10 10 10 10 10
GIT towards Tx E/S (dBIK) 6.0 6.0 60 60 6.0 60
EIRP towards Rx E/S (dBW) 560 530 540 550 530 500
Downlink:
Carrier Frequency (MH2Z) ‘ 12,450 12,450 12,450 12450 12,450 12450
Atmospheric Loss (@8) 0.09 011 023 012 014 008
Availability down () ‘ 999 999 999 9938 999 9938
Rain attenuation (@8) 558 2.90 192 334 262 397
E/S Pointing Loss. (@8) ‘ 05 05 05 05 05 05
Free Space Loss (@8) 205.7 2059 206.3 205.9 206.2 2055
Rx E/S Antenna Diameter (m) 045 0.45 045 045 045 075
Rx E/S Antenna Gain (@8) 340 340 340 340 340 384
Rx E/S GIT (dBIK) 132 132 132 132 132 176
System (LNA+Sky) Noise Temp. ® 120 120 120 120 120 120
Increase in Noise Temp due to rain ®) 209 144 115 158 136 173
Total Link:
Carier Noise Bandwidth (kHz) 24,000 24,000 24,000 24,000 24,000 24,000
(CIN) - Thermal Uplink (@8) 306 306 306 306 306 306
(CIN) - Thermal Downlink - CLEAR SKY (@8) 177 15 150 165 142 163
(C/N) - Thermal Downlink - RAIN DOWN (@8) 7.8 82 101 95 83 85
(Cll) - Other Link Degradations (@8) ‘ 200 200 200 200 200 200
(CIN) - Total Actual - CLEAR SKY (@8) 156 134 137 148 131 147
(CIN) - Total Actual - RAIN DOWN (@8) 75 79 97 91 8.0 82
(CIN) - Total Required (@8) ‘ 75 75 75 75 75 75
Excess Margin - CLEAR SKY (dB) 81 59 62 73 56 72
Excess Margin - RAIN DOWN (@B) 0.0 04 22 16 05 07




ECHOSTAR-15 Link Budgets

Link Parameters

High Power Mode
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45 cm Receive-Only 45 em Receive-Only 45 cm Recelve-Only
Modulation Parameters:
Information Bit Rate per Carrier (kbps) 32,255 32,255 32,255 32,255 32,255 32,255
FEC Rate 78 18 78 78 78 78
Reed-Solomon Ratio (188/204, None) 188/204 188/204 188/204 1881204 188/204 1881204
Overall Coding Overhead ) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0%
Modulation Type (BPSK/QPSK/BPSK/16QAM) QPSK QPSK QPSK QPSK QPSK QPSK
Filter Roll-off Factor (‘alpha’) () 20 20 20 20 20 20
Link Geometry:
Satellte Longitude (East) ‘ 615 615 615 ‘ 615 615 615
Tx E/S City Location (name) Cheyenne Cheyenne Cheyenne Cheyenne Cheyenne Cheyenne
Tx E/S Longitude (East) -104.7 -104.7 -104.7 1047 -104.7 -104.7
TXE/S Latitude (“North) a1l a1 a1 411 a1 411
Tx E/S Range to Satellite (Km) 39,030 39,030 39,030 39,030 39,030 39,030
Tx E/S Elevation to Satellite © 254 254 254 254 254 254
TX E/S Alltude (m) 1876.0 1876.0 1876.0 1876.0 1876.0 1876.0
Rx E/S City Location (name) Miami New York Los Angeles Houston Denver san Juan
Rx E/S Longitude (East) 803 -74.0 1182 953 -105.0 -66.1
Rx E/S Latitude (“North) 259 4058 340 208 398 184
Rx E/S Range to Satellte (km) 36,881 37,692 39,667 37,828 38,968 36,193
Rx E/S Elevation to Satellite © 532 a2 189 394 261 677
Rx E/S Altitude (m) 10 150 330 100 1631.0 740
Uplink (per carrier)
Carrier Frequency (MH2Z) 17,550 17,550 17,550 17,550 17,550 17,550
HPA Power Level (to give required PFD at satellite) (W) 378 78 378 378 78 378
HPA Power in dBW (@BW) 158 158 158 158 158 158
Post-HPA Losses (@8) 20 20 20 20 20 20
Tx E/S Power o Antenna in dBW (dBW) 138 138 138 138 138 138
Tx E/S Antenna Diameter (m) 130 130 130 130 130 130
Antenna Efficiency ) 65 65 65 65 65 65
TX E/S Antenna Gain (@8) 65.7 65.7 65.7 657 65.7 657
TXE/S EIRP (dBW) 795 795 795 795 795 795
E/S Pointing Loss. (@8) 01 01 01 01 01 01
Atmospheric Loss (@8) 044 0.44 0.44 044 044 044
Availability up ) ‘ 999 999 999 ‘ 999 999 999
Rain attenuation (@8) 39 39 39 39 39 39
Free Space Loss (@8) 2092 2092 209.2 209.2 2092 209.2
satelite:
Resulting PFD at Satellite (dBW/m?) ‘ 878 878 878 ‘ 87.8 878 878
Transponder Gain Setiing (@8) 10 10 10 10 10 10
GIT towards Tx E/S (dBIK) 6.0 6.0 60 60 6.0 60
EIRP towards Rx E/S (dBW) 543 513 523 533 513 483
Downlink:
Carrier Frequency (MH2Z) ‘ 12,450 12,450 12,450 ‘ 12450 12,450 12450
Atmospheric Loss (@8) 0.09 011 023 012 014 008
Availability down () ‘ 998 998 999 ‘ 9938 998 997
Rain attenuation (@8) 3.90 202 192 334 178 312
E/S Pointing Loss. (@8) ‘ 05 05 05 ‘ 05 05 05
Free Space Loss (@8) 205.7 2059 206.3 205.9 206.2 2055
Rx E/S Antenna Diameter (m) 045 0.45 045 045 045 075
Rx E/S Antenna Gain (@8) 340 340 340 340 340 384
RX EIS GIT (dB/K) 132 132 132 132 132 176
System (LNA+Sky) Noise Temp. ® 120 120 120 120 120 120
Increase in Noise Temp due to rain ®) 172 111 115 158 103 149
Total Link:
Carrier Noise Bandwidth (kHz) 24,000 24,000 24,000 24,000 24,000 24,000
(CIN) - Thermal Uplink (@8) 306 306 306 306 306 306
(CIN) - Thermal Downlink - CLEAR SKY (@8) 160 128 133 148 125 146
(C/N) - Thermal Downlink - RAIN DOWN (@8) 83 7.9 84 78 8.0 80
(Cll) - Other Link Degradations (@8) ‘ 200 200 200 ‘ 200 200 200
(CIN) - Total Actual - CLEAR SKY (@8) 145 120 124 136 17 134
(CIN) - Total Actual - RAIN DOWN (@8) 8.0 7.7 81 75 7.7 7.7
(CIN) - Total Required (@8) ‘ 75 75 75 ‘ 75 75 75
Excess Margin - CLEAR SKY (dB) 70 a5 a9 61 42 59
Excess Margin - RAIN DOWN (@B) 05 02 06 00 02 02




