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Abstract 

• PNC: Physical-Layer Network Coding (PNC) employed on a 

conventional two-way relay channel (TWRC) is an active research area 

due to the potential doubling of the throughput compared with 

traditional routing. We investigate the effects of impulsive noise added 

at the relay of a TWRC employing link-by-link coded PNC, where the 

coding scheme of interest is the turbo code.  

• GMM: Gaussian mixture model [1], to investigates the effects of 

impulsive noise added at the relay of a TWRC employing link-by-link 

coded PNC, where the coding scheme of interest is the turbo code.  
 

𝑝𝐺𝑀𝑀 𝑥 = 1 − 𝛼 𝑝𝐺(𝑥) + 𝛼𝑝𝐼(𝑥) 
 

System Model 

Fig.1 System model showing turbo encoder and iterative decoding processing 

of the PNC system 
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Fig.2 Rate 
𝟏

𝟐
 Turbo code ExIT chart on PNC over Impulsive channel at 

relay, α=0.01 and 0.1, pinch-off SNR limit = 3.1dB and 16.5dB. 

Simulation Result 
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turbo code over Impulsive noise at the relay 

Error Floor Analysis 
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• Relay receive and add the transmitted symbol from Node A and B at the 

same time, where 𝑚𝑅= 𝑚𝐴⊗𝑚𝐵.
[2] 

 

• The decode message bits then encode again at relay, and broadcast back 

to Node A and B, where each node performs an XOR operation to 

extract the information bit, i.e. For Node A: 𝑚𝐵 = 𝑚𝐴⊗𝑚𝑅 = 𝑚𝐴⊗
(𝑚𝐴⊗𝑚𝐵). 
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On the GMM impulsive noise channel, the lower BER bound for turbo 

codes at the relay is: 
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The performance of turbo codes is seriously affected on the GMM noise 

channel when the mixture is high, the error floor is determined solely by the 

impulses of the GMM noise channel at low SNRs, but this effect quickly 

reduces with increasing SNR and the Gaussian noise part of the GMM noise 

channel has more of an effect on the performance.  


