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Abstract: Multiple Input Multiple Output (MIMO) technology significantly enhances signal transmission rates and system reliabil-
ity through multi-antenna systems. To improve spectral efficiency and anti-interference capabilities, spatial modulation technology, as
an extension of MIMO, has been proposed and widely applied. Generalized Spatial Modulation (GSM) further integrates multiple mod-
ulation schemes, enhancing the system’s performance. Polar codes, as an efficient error correction code, leverage channel polarization
to transform physical channels into virtual channels with varying levels of reliability, thus effectively improving the performance of MI-
MO and spatial modulation systems. This paper presents a decoding scheme for multi-user polar codes, aimed at optimizing the deco-
ding process in the uplink Polar Coded-Generalized Spatial Modulation (PC-GSM) system. By combining the channel polarization char-
acteristics of polar codes with the advantages of GSM, the scheme improves decoding algorithms, enhancing the reliability and data
transmission rate of multi-user systems. Simulation results show that the proposed decoding scheme significantly boosts system perform-

ance, providing a novel solution for the integration of multi-user polar codes and spatial modulation technology.
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