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Performance Analysis of Nonlinear Satellite Communication
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ABSTRACT

Satellite communication system uses a high non-linear HPA(high power amplifiers) in the earth station and
satellite transponder. Therefore, it is important to consider the nonlinear effect of HPA on the communication
system. In this paper, we find the variation of power spectrum density by nonlinearity HPA and the change of
harmonic component according to IBO (input back-off). When the BPSK is used for satellite communication
system, we analyze BER performance including the external co-channel interference (CCI) and the adjacent
channel interference (ACI) resulting from the HPA nonlinearity. BER degrades as ACI magnitude grows up when
the uplink SNR, uplink SIR (signal to co-channel interference power ratio) and downlink SIR are constant at
some level. In case there is only non-linear HPA in the satellite, it is shown that BER considerably depends on
the ACI magnitude ACL. When there are two non-linecar HPAs in the both earth station and satellite, much BER
degradation results from the CCI and ACL
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