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Abstract

The problem of phase offset equalization in asynchronous physical-layer network coding (PLNC) systems was
sudied, and an equalization algorithm based on pre-distortion was proposed. The algorithm embeds the desired
phase distortion vector into the symbols of users in advance, and then, utilizes this parameter by the relay to equal-
ize the phase of received PLNC signals. Meanwhile, it modifies the belief propagation ( BP) equations in the deco-
ding process accordingly to reduce the phase offset. A phase equalization profit model was established, and on the
basis of that, the upper bound of the algorithm’ s equalization performance was theoretically proved, and the phase
distortion vector and the algorithm’ s robustness were also optimized. The simulations were performed and the re-
sults verified that the proposed algorithm could effectively reduce the influence of the phase offset in the BP deco-
ding process, and improve the bit error performance. The modeling and optimization carried out in this study pro-
vide a simple and effective method for the performance analysis of BP decoding process under irregular constella-
tion.

Key words: physical-layer network coding (PLNC) , asynchronous, phase offset, belief propagation ( BP) ,

pre-distortion
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