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Abstract: For physical-layer network coding over time-varying bi-directional relay channels, a joint channel coding and
non-coherent physical-layer network coded modulation and detection scheme(witheut channel state information was designed in
multiple-antenna environment. Firstly, the spatial modulation matrjx ‘at\lfe source was designed to achieve physical-layer
network coding. Then, a differential spatial modulation was°combined with physical-layer network coding and maximum a
posteriori probability of superimposed signal was derived| at the relay. Moreover, considering the constellation of the
superimposed signal, a mapping function to map supéniiposed signal to broadcasting signal was designed. Lastly, taking
advantage of the linear structure of channel coding,\ atid combining bit interleaving, channel decoding and soft-input soft-output
detection algorithm, an iterative detection approach for joint channel differential physical-layer network coding was obtained.
Simulation results show that the proposed scheme can achieve non-coherent transmission and detection used to physical-layer

network coding for two-way relay channels and can effectively enhance the throughput and spectral efficiency of the system.
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Fig. 1 Two-way relay system model
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Fig. 2 Transmitter structure
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