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Abstract 

Physical network coding can increase the throughput of a network system over the conventional 

network coding. Recently, several PNC schemes in conjunction with channel decoding have been 

proposed for two-way relay systems with two source nodes. These schemes are referred to as the 

joint channel decoding and physical network coding (JCNC) scheme and are designed mainly for 

the case that the two sources are encoded with the same iteratively decodable code, which puts a 

constraint on the overall information transmission rate, while simplifying the decoding complexity. 

Here, we present a serial joint channel and physical network decoding (S-JCND) scheme for two-

way relay communication systems where the two source codes can be either the same or different.  

We show that in both cases with the same or different source codes, the S-JCND can achieve good 

performance. In particular, in the cases with the same source codes, it also significantly outperforms 

the previous proposed JCNC scheme. Secondly, in a PNC-aided relay networks where two end 

nodes have two transmit-antennas per node, to directly decode network-coded signals from the 

received signals at the relay, the two nodes can use global channel state information to precode their 

respective signals after STBC coding. Simulation results illustrate that the proposed STBC-PNC 

shows symbol error rate (SER) performance no worse than that of the STBC-NC, and outperforms 

the previous PNC-aided STBC schemes. 
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