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Segmented CRC-enhanced polar matrix extension
algorithm for polar-coded HARQ

DU Weimin, LYU Chunfan, LU Guangyue

(School of Communications and Information Engineering, Xi’an University of Posts and

Telecommunications, Xi’an 710121, China)

Abstract: To address the insufficient reliability of retransmitted bits in polar matrix expansion-
based hybrid automatic repeat request (PME-HARQ) algorithm, a segmented cyclic redundancy
check (CRC)-aided PME-HARQ (SCPE-HARQ) algorithm is proposed. The proposed algorithm
embeds segmented CRC codes into the retransmitted information bit sequence. Upon the arrival
of each retransmission, the segmented CRC is utilized to verify the received retransmitted bit segments,
and the candidate paths passing the verification are retained. Subsequent decoding fully exploits this can-
didate path information to enhance the decoding success rate. Simulation results demonstrate that the
proposed algorithm achieves a gain of 0. 15—0. 20 dB per retransmission across various scenarios, closely
approaching the performance limit of polar codes at the same code rate. The segmented CRC verification
of retransmitted bits effectively enhances the retransmission reliability and improves the transmission per-
formance of conventional PME-HARQ algorithm.
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