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Polarizing Matrix Extension-Based Joint Source-Channel Coding in
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Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: In modern mobile communication systems, joint source-channel coding (JSCC) enables end-to-end optimi-
zation, improving spectral efficiency. Hybrid automatic repeat request (HARQ) improves link reliability, adaptability, and
enhances the robustness of the system through its flexible retransmission mechanism. Joint optimization of JSCC and
HARQ can further improve both reliability and spectral efficiency. In this paper, we propose a polarizing matrix extension
(PME)-based JSCC in HARQ systems, referred to as PME-JSCC-HARQ. The PME-JSCC-HARQ scheme first performs
source polar encoding, then extends the source polarizing matrix, placing the channel bits into the extended positions.Dur-
ing the retransmission process, the polarizing matrix is progressively extended, and retransmission bits are placed in the ex-
tended positions. Due to the lower triangular structure of the polarizing matrix, the transmission bits in each round of trans-
mission do not affect the source bits or the previously transmitted encoded bits in the joint encoding process. To improve
the decoding reliability of the PME-JSCC-HARQ scheme, the most reliable bit subchannels of the extended long polar code
are selected as the information bit subchannels. Simulation results show that, when the list size is 32, compared to separate
designs based on source polar coding and channel polar coding with retransmissions, the proposed scheme provides a perfor-
mance gain of over 2.8 dB.
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