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Abstract: To design low-density parity-check (LDPC) codes with excellent performance in the multi-user related source
scenario, the degree distribution optimization algorithm for LDPC codes in point-to-point channels was extended to the
multi-user scenario, and based on this, a set of code construction schemes was developed. First, the iterative update infor-
mation probability density function and external information transfer function were derived from the multi-user joint de-
coding factor graph. Then, the mathematical optimization model was designed with the maximization of sum rate as the
goal and the external information decoding convergence as the condition, the degree distribution parameters were ob-
tained. Subsequently, based on these parameters and incorporating matrix optimization schemes such as algebraic cyclic
shift values, cycle distribution, and minimum distance, a process for algebraically constructing quasi-cyclic LDPC codes
was designed. To validate the effectiveness of the proposed scheme, the constructed codes were compared with existing
multi-user constructed results across various scenarios. Simulation results show that the single-rate LDPC code has sig-
nificant performance advantages, and the rate compatible LPDC (RC-LPDC) code extended from this framework not
only outperforms existing schemes within a specific code rate range but also closely approaches the performance level of
the single-rate construction.
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