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The Analysis and Simulation of Co-Frequency
Interference in Non-Geostationary Orbit
Satellite Network

LI Rui ZHAO Hongli ZENG Dexian

{ The Academy of Equipment Command and Technology, Beijing 101416)

Abstract With the increasing of non-geostationary orbit satellite systems, the frequency bands
allocated to the non-geostationary orbit satellite are getting less, which would bring the co-frequency
interference for data transmission in down-link of non-geostationary orbit satellite network. The
ratio C/I between the useful received carrier power and the overall contribution at the receiver
input of interference power can show the interference situation. This ratio depends on the system
characteristics, such as type of orbits, number of satellites in the constellation, antenna radiation
patterns, etc. This paper analyses the problem of co-frequency interference, according to the time-
varied character of non-geostationary orbit satellite the paper introduces a method to calculate
co-frequency interference. The co-frequency interference is simulated and the results is analyzed,
then, visualization of the interfering course is realized which can dynamically display the changes of
interference-link during the different simulation periods.
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Table 1 The supposed communication ability

e T FEIEAIH TR
Fisix 6.974 GHz 6.975 GHz
-EIWEN QPSK QPSK
R 1.000 Mbps 4.5000 Mbps
KEBA M 30.000dB 30.000dB
hE 40.000 dBW 30.000 dBW
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Table 2 Geometrical relation between interfering satellite and interfered ground
station as well as the situation of interference at a time

T A G Gr &i EIRP; P, d
Sat-13 —10.000 x 10° 0.000 29.718 92.446 —99.997 x 10*  —1,000,169.750  6930.052
Sat-22 —10.000 x 10° 0.000 33.677 120.164 —99.997 x 10* —1,000.164.561  8620.436
Sat-23 27.018 ~5.000 15.473 54.305 57.018 —138.432 5369.960
Sat-32 26.791 0.000 17.816 87.969 56.791 ~133.871 5502.593
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Sat-42 —10.000 x 107 0.000 32,434 117.997 —99.997 x 10* —1,000,163.682  7790.206
Sat-51 —10.000 x 10% 0.000 33.574 93.368 —99.997 x 10*  —1,000,164.452 8512.918
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