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ABSTRACT

In this paper, we investigate the effect of multiple antennas at a relay node on the performance of physical-layer
network coding (PNC) in the two-way relay channel (TWRC). We assume that two source nodes have a single antenna
and the relay node has multiple antennas. We extend the conventional TWRC environment with a signle antenna at
both relay and source nodes to the case of multiple antennas at the relay node. In particular, we consider two decoding
strategies: separate decoding (SD) and direct decoding (DD). The SD decodes each packet from the two sources and
performs the network coding with bit-wise exclusive OR (XOR) operation, while the DD decodes the network-coded
packet from the two sources. Note that both decoding strategies are based on log-likelihood ratio (LLR) computation. It
is shown that the bit error rate (BER) performance becomes significantly improved as the number of antennas at the
relay node.
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Fig. 1 Transmission/Reception procedure of the PNC in
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Fig. 3 BER performance of the proposed PNC with QPSK
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