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Supplemental Interference Analysis

This supplemental analysis is provided as an updated interference analysis, for BW3 at its updated orbit,
with regard to GEO operations, that clearly indicates the updated orbit will not resultin any increasein
the potential for unacceptable interference.

The BW3 satellite is equipped with a payload that can operate in the 47.2-50.2 GHz and 50.4-51.4 GHz
frequency bands. These bands are allocatedto the FSS, including, in the 47.2-49.2 GHz portion, feeder
links for the BSS in the 40.5-42.5 GHz frequency band.

Transmissions from the BW3 satellite gateway stations need to ensure protection of GSO satellite
networks in accordance with RR 22.2.

AST will conduct testing of the V band gateway feeder links, and engage in nominal TT&C operations,
from two fixed earth stations:

1) AST’s facility at Midland International Air and Space Port in Midland, TX; and
2) Hawaii Pacific Teleport in Kapolei, HI

at the following locations:

. Midland — 2901 Enterprise Lane, Midland, TX 79706
Lat: 31°55’49.2033"' North
Long: 102°12'31.7398"" West
Ground elevation: 2857.4’

. Kapolei —91-340 Farrington Highway, Kapolei, HI 96707
Lat: 21°20°11.418"" North
Long: 158°5'18.7152"" West
Ground elevation: 52.49’

For the protection of the V band geostationary orbit FSS satellites, the characteristics of the Jupiter 3
satellite (also called Echostar XXIV) were used for the interference analysis. Inaccordance with the
Schedule S characteristics of Echostar XXIV, the receive peak antenna gain of the 47.2-50.2 GHz and
50.4-51.4 GHz receive beams is 61 dBi, and the peak G/Tis 28.8 dB/K, which yields a receive noise
temperature of 1660 K. The noise floor of the satellite is therefore -196.4 dB(W/Hz), assumedto be
protected if the BW3 gatewaytransmissions do not increase it by more than 6% (I/N =-12.2 dB).

The maximum power spectral density delivered to the BW3 2.4 m gateway stationantennas is -65.2
dB(W/Hz), the peak antenna gain is 59 dBi, and the sidelobe pattern conforms to Rec. ITU-R 580-6.

The worst-case geometry occurs for the non-GSO satellite, the GSO satellite, and the gateway stationall
atthe same longitude (minimum path loss), and for the non-GSO LEO orbit with highest altitude.

a) Analysis for Midland Location
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For the Midland gateway (Lat: 31°55’49.2033"’ North), the in-line event for the same longitude occurs
when BW3 is at 28.64° N for a GSO satellite with +0.05° of N/S station keeping tolerance and 28.63° N
for a GSO satellite with -0.05° of N/S station keeping tolerance, with a path loss to the GSO satellite of
217.8dB, calculatedat 50 GHz.

The in-line interference received by a GSO satellite withthe same characteristics of Jupiter 3 at the same
longitude would then be equal to:

-65.2 dB(W/Hz)+ 59 dBi—217.8 dB + 61 dBi = -163 dB(W/Hz)

For an I/N of 33.4dB.

For BW3 at the lower latitude of 28.12°N, however, the Midland gateway off-axis angle toward a GSO
satellite with-0.05° of N/S station keeping tolerance is 4.23°, and the off-axis gain is 13.3 dBi. As a result,
the interference received by the GSO satellite will be equal to:

-65.2 dB(W/Hz)+ 13.3 dBi—217.8dB + 61 dBi = -208.7 dB(W/Hz)

For anI/N of -12.3 dB.

On the other hand, if BW3 is at the higher latitude of 29.11°N, the Midland gateway off-axis angle
toward a GSO satellite with +0.05° of N/S station keeping toleranceis 4.3°, and the off-axis gain is 13.2
dBi. As a result, the interference received by the GSO satellite will be equal to:

-65.2 dB(W/Hz)+ 13.2 dBi—217.8dB + 61 dBi = -208.8 dB(W/Hz)

For anI/N of -12.4 dB.

The gateway antenna pointing accuracyis betterthan0.025 degrees RMS (Auto track Option), but in
order to allow for some margin, the Midland gateway will cease transmissions to BW3 whenever the
satellite is within the 28.1°N to 29.13°N latitude range (0.1° marginapplied to the gateway elevation
angletoward BW3).

b) Analysis for Kapolei Location

For the Kapolei gateway(21°20°11.418"’ North), the in-line event for same longitude occurs when BW3 is
at19.29° N for a GSO satellite with +0.05° of N/S station keeping tolerance and 19.28° N for a GSO
satellite with-0.05° of N/S station keeping tolerance, witha path loss to the GSO satellite of 217.6 dB,

calculatedat 50 GHz.

The interference received by a GSO satellite with the same characteristics of Jupiter 3 at the same
longitude would then be equal to:

-65.2 dB(W/Hz) + 59 dBi—217.6 dB + 61 dBi = -162.8 dB(W/Hz)

For an I/N of 33.6dB.
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For BW3 at the lower latitude of 18.87°N, however, the Kapolei gateway off-axis angle toward a GSO
satellite with-0.05° of N/S station keeping toleranceis 4.31°, and the off-axis gain is 13.1 dBi. As a result,
the interference received by the GSO satellite will be equal to:

-65.2 dB(W/Hz)+ 13.1 dBi—217.6dB + 61 dBi = -208.7 dB(W/Hz)
For anI/N of -12.3 dB.

On the other hand, if BW3 is at the higher latitude of 19.68°N, the Kapolei gateway off-axis angle toward
a GSO satellite with +0.05° of N/S station keeping tolerance is 4.37°, and the off-axis gainis 13.0 dBi. As a
result, theinterference received by the GSO satellite will be equal to:

-65.2 dB(W/Hz) + 13.0 dBi— 217.6 dB + 61 dBi = -208.8 dB(W/Hz)
ForaI/N of -12.4 dB.

The gatewayantenna pointing accuracyis better than0.025 degrees RMS (Auto track Option), but in
order to allow for some margin, the Kapolei gateway will cease transmissions to BW3 whenever the
satellite is within the 18.86°Nto 19.69°N latitude range (0.1° margin applied to the gateway elevation
angletoward BW3).

In conclusion, AST’s V-band gateway stations in Midland and Kapolei will protect the V band
geostationary orbit FSS satellites by ceasing transmissions to BW3 whenever BW3 is within the latitude
range as shown in the above analysis respectively.
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