ATTACHMENT A



Ground-to-Air Link Budget For 150 Km

Sector antenna
WCS D GTA AND WCS CATG edge (at 150km)  3/4in(at113km)  1/2in (at 75km)  1/4in (at 37.5km) above (Okm)
150km radius
TTA TTA TTA TTA TTA
Tower Top Amp Tower Top Amp Tower Top Amp Tower Top Amp Tower Top Amp
elevation (degrees) 0 22.5 45 67.5 90
MAXIMUM SUPPORTED PATHLOSS
GROUND TO AIR GROUND TO AIR GROUND TO AIR GROUND TO AIR GROUND TO AIR

PA TRANSMIT POWER (dBm) 47 47 47 47 47
95% POWER IN PDSCH -0.22 -0.22 -0.22 -0.22 -0.22
MAX TRANSMIT POWER (dBm) 46.8 46.8 46.8 46.8 46.8
CABLE & CONNECTOR LOSS (dB) 0.5 0.5 0.5 0.5 0.5
TRANSMIT ANTENNA GAIN (dB) 13.5 7.6 7.4 7 4
RECEIVE ANTENNA GAIN (dB) 0 0 0 0 0
INTERFERENCE MARGIN + SHADOWING MARGIN (dB) 11 11 11 11 11
DOPPLER MARGIN (dB) 0 0 0 0 0
EIRP (dBm) 59.78 53.88 53.68 53.28 50.28
NOISE FIGURE (dB) 3 3 3 3 3
RESOURCE BLOCKS 23 23 23 23 23
OCCUPIED BANDWIDTH (MHz) 4.14 4.14 4.14 4.14 4.14
FREQUENCY (MHz) 2350 2350 2350 2350 2350
RECEIVER NOISE FLOOR (dBm) -104.8 -104.8 -104.8 -104.8 -104.8
MAX PATHLOSS SUPPORTED (dB) 164.6 158.7 158.5 158.1 155.1
MAX ALTITUDE (Km) 12.2 12.2 12.2 12.2 12.2
SECTOR RADIUS (Km) 150.0 113.0 75.0 37.5 0.0
MAX PATH LENGTH (Km) 150.5 113.7 76.0 394 12.2
SNR at the edge 10.2 6.8 10.1 15.4 22.6
ACTUAL PATHLOSS (dB) 143.4 140.9 137.4 131.7 1215
LINK WORKS Yes Yes Yes Yes Yes



Ground-to-Air Link Budget For 75 Km

Sector antenna

WCS D GTA AND WCS CATG
75km radius

elevation (degrees)

MAXIMUM SUPPORTED PATHLOSS

PA TRANSMIT POWER (dBm)

95% POWER IN PDSCH

MAX TRANSMIT POWER (dBm)
CABLE & CONNECTOR LOSS (dB)
TRANSMIT ANTENNA GAIN (dB)
RECEIVE ANTENNA GAIN (dB)
INTERFERENCE MARGIN + SHADOWING MARGIN (dB)
DOPPLER MARGIN (dB)

EIRP (dBm)

NOISE FIGURE (dB)

NUMBER OF RESOURCE BLOCKS
OCCUPIED BANDWIDTH (MHz)
FREQUENCY (MHz)

RECEIVER NOISE FLOOR (dBm)

MAX PATHLOSS SUPPORTED (dB)

MAX ALTITUDE (Km)
SECTOR RADIUS (Km)
MAX PATH LENGTH (Km)
SNR

ACTUAL PATHLOSS (dB)

LINK WORKS

edge (at 75km)

TTA
Tower Top Amp
0

GROUND TO AIR

47
-0.22
46.8

0.5
135

11

59.78

23
4.14
2350

-104.8
164.6

12.2
75.0
76.0
16.2

137.4

Yes

3/4 in (at 56km)

TTA
Tower Top Amp
22.5

GROUND TO AIR

47
-0.22
46.8

0.5

7.6

11

53.88

23
4.14
2350

-104.8
158.7

12.2
56.3
57.6
12.7

135.0

1/2 in (at 37.5km)

TTA
Tower Top Amp
45

GROUND TO AIR

47
-0.22
46.8

0.5

7.4

11

53.68

23
4.14
2350

-104.8
158.5

12.2
375
394
15.8

131.7

Yes

1/4 in (at 19km)

TTA
Tower Top Amp
67.5

GROUND TO AIR

47
-0.22
46.8

0.5

11

53.28

23
4.14
2350

-104.8
158.1

12.2
18.8
224
20.3

126.8

above (0km)

TTA
Tower Top Amp
90

GROUND TO AIR

47
-0.22
46.8

0.5

11

50.28

23
4.14
2350

-104.8
155.1

12.2
0.0
12.2
22.6

121.5

Yes



Sector antenna

WCS D GTA AND WCS CATG
150km radius

Air-to-Ground Link Budget For 150 Km

edge (at 150km)

TTA
Tower Top Amp

elevation (degrees) 0

MAXIMUM SUPPORTED PATHLOSS

FREQUENCY (MHz)

MAX TRANSMIT POWER (dBm)

TX CABLE & CONNECTOR LOSS (dB)
TRANSMIT ANTENNA GAIN (dB)
EIRP (dBm)

RESOURCE BLOCK (RB) BANDWIDTH (kHz)
NUMBER of RBs
SIGNAL BANDWIDTH (MHz)

NOISE FIGURE (dB)
RECEIVER NOISE FLOOR (dBm)

RECEIVE ANTENNA GAIN (dB)

RX CABLE & CONNECTOR LOSS (dB)
INTERFERENCE MARGIN (dB)
SHADOWING MARGIN (dB)
DOPPLER MARGIN (dB)

MAX PATHLOSS SUPPORTED (dB)
MAX ALTITUDE (Km)

SECTOR RADIUS (Km)

MAX PATH LENGTH (Km)

SNR

ACTUAL PATHLOSS (dB)

LINK WORKS

AIR TO GROUND
2320
395
0.5
0
39

180

21
3.78

-106.2

o o o N W

158.7

12.2

150.0

150.5

73

1433

Yes

3/4 in (at 113km)

TTA
Tower Top Amp
22.5

AIR TO GROUND
2320
395
0.5
0
39

180

21
3.78

-106.2

o o o N

152.8

12.2

113.0

113.7

4.0

140.8

Yes

1/2 in (at 75km)

TTA
Tower Top Amp
45

AIR TO GROUND
2320
395
0.5
0
39

180

21
3.78

-106.2

o O o N

152.6

12.2

75.0

76.0

7.3

1373

Yes

1/4 in (at 37.5km)

TTA

Tower Top Amp

67.5

AIR TO GROUND

2320
395
0.5
0
39

180

21
3.78

-106.2

o O o N N

152.2

12.2

375

394

12.6

131.6

Yes

above (0km)

TTA

Tower Top Amp

90

AIR TO GROUND

2320
395
0.5
0
39

180

21
3.78

-106.2

o O oo N b

149.2

12.2

0.0

12.2

19.8

121.4

Yes



Air-to-Ground Link Budget For 75 Km

Sector antenna

WCS D GTA AND WCS CATG edge (at 150km)  3/4in (at113km)  1/2in (at 75km)  1/4in (at 37.5km) above (0km)
75km radius
TTA TTA TTA TTA TTA
Tower Top Amp Tower Top Amp Tower Top Amp Tower Top Amp Tower Top Amp
elevation (degrees) 0 22.5 45 67.5 90

MAXIMUM SUPPORTED PATHLOSS
AIRTOGROUND  AIRTO GROUND  AIRTO GROUND  AIR TO GROUND  AIR TO GROUND

FREQUENCY (MHz) 2320 2320 2320 2320 2320
MAX TRANSMIT POWER (dBm) 39.5 39.5 39.5 39.5 39.5
TX CABLE & CONNECTOR LOSS (dB) 0.5 0.5 0.5 0.5 0.5
TRANSMIT ANTENNA GAIN (dB) 0 0 0 0 0
EIRP (dBm) 39 39 39 39 39
RESOURCE BLOCK (RB) BANDWIDTH (kHz) 180 180 180 180 180
NUMBER of RBs 21 21 21 21 21
SIGNAL BANDWIDTH (MHz) 3.78 3.78 3.78 3.78 3.78
NOISE FIGURE (dB) 2 2 2 2 2
RECEIVER NOISE FLOOR (dBm) -106.2 -106.2 -106.2 -106.2 -106.2
RECEIVE ANTENNA GAIN (dB) 135 7.6 7.4 7 4
RX CABLE & CONNECTOR LOSS (dB) 2 2 2 2 2
INTERFERENCE MARGIN (dB) 6 6 6 6 6
SHADOWING MARGIN (dB) 0 0 0 0 0
DOPPLER MARGIN (dB) 0 0 0 0 0
MAX PATHLOSS SUPPORTED (dB) 158.7 152.8 152.6 152.2 149.2
MAX ALTITUDE (Km) 12.2 12.2 12.2 12.2 12.2
SECTOR RADIUS (Km) 75.0 56.3 37.5 18.8 0.0
MAX PATH LENGTH (Km) 76.0 57.6 394 224 12.2
SNR 134 9.9 13.0 17.5 19.8
ACTUAL PATHLOSS (dB) 137.3 134.9 131.6 126.7 121.4
LINK WORKS Yes Yes Yes Yes Yes



