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A Novel Scheme for Multi-Way Relaying Using Space-Time Network Coding
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Abstract: Since the multiuser relay network in the single-antenna scenario has a low efficiency on
full information exchange, a novel wireless multi-way relay communication scheme is proposed by
using space time network coding (STNC). The STNC vectors have the following identifiability
condition, that is, the modulated signal of multiple users can be combined into one high-order
modulated signal via STNC vectors, and the combined signals and the original signals have the
one-to-one correspondence. The proposed scheme makes full use of STNC vectors and pre-
equalization technique to distinguish information from N (N > 3) users, and guarantees a full
diversity gain in a multi-period transmission protocol. Moreover, when the system is symmetrical
and the total transmission power is a constant, powers are equally allocated among the users and
the relay that leads to the minimal symbol error ratio (SER). Furthermore, the achievable
average throughput of the proposed scheme is analyzed, and it is shown that its degree of freedom
is N/(N—1) times larger than that of the conventional one-way relay (OWR) communication
scheme. The SER experimental results show that the proposed scheme acquires full diversity gain
and improves the SER performance in fading channels. The throughput simulation results and
comparisons with the OWR scheme show that the proposed scheme improves the average

throughput in high SNR by 33% and 20% when N=4 and N=6, respectively.
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