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Abstract: To solve problems of high code error and low information transmission success probability of space com-
munication networks with multi-satellite cooperation, multi-relay selective polar decoding and forwarding and optimized
power allocation are proposed. Multi-relay selection decoding and forwarding with channel statistics characteristics, opti-
mal relay node selection and corresponding power allocation are proposed, respectively. The optimal relay node selection
and power allocation scheme have better outage performance and complexity than those of the multi-relay selection decod-
ing and forwarding scheme, when the cooperative threshold is set low. Simulation results show that at bit error rate of 107,
the proposed polar code-optimal relay scheme obtains by about 0.6 dB and 0.8 dB performance gains, when compared with
those of the existing polar coded cooperation scheme and LDPC(Low Density Parity Check) code cooperation scheme.
Therefore, it can be effectively used in satellite-to-ground fusion wireless transmission communication networks with satel-
lite cooperation.
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