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Abstract: Due to fully exploiting the spatial dimension resources of the massive multi-antenna system, spatiotempo-
ral two-dimensional coding can effectively solve the problem of severe transmission performance degradation of short
block-length coding under the very low delay constraints, but there is still a large gap between the performance of this cod-
ing scheme and that of the equivalent large-block-length near-Shannon-limited coding currently. Aiming at the issues of per-
formance degradation encountered in the practical coding process of the interleaved serial cascade structure adopted by the
existing spatiotemporal two-dimensional coding, this paper proposes a new spatiotemporal two-dimensional parallel concat-
enated code coding (spatiotemporal product code) suitable for efficient iterative decoding. The coding scheme, which per-
forms a specific time/space domain mapping after the product coding in parallel cascades, improves the coding interleaving
depth and is suitable for highly parallel and iterative decoding, which improves the efficiency and reliability of the overall
compilation code. In addition, the coding scheme proposed in this paper makes full use of the advantages of multiple anten-
nas in the spatial dimension, and further improves the transmission performance and reduces the processing delay by config-
uring the different component codes of the product code and different time/space domain mappings. The paper specifically

introduces the single parity-check code as a product cascade component code in the spatial dimension to construct the spatio-
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temporal product code, simulates and investigates the impacts of time/space domain mapping, component code length and

code rate and modulation on the decoding performance of spatiotemporal product codes, and analyzes the corresponding

transmission and decoding delays in detail. Simulation results show that the spatiotemporal product code scheme proposed

in this paper can achieve a performance gain of 0.4~2.3 dB at a block error rate of 10~ compared with the existing spatio-

temporal two-dimensional coding scheme, the proposed scheme is also more suitable for parallel iterative decoding and ul-

tra-low latency transmission.
Key words:
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channel coding; multi-antenna transmission; parallel concatenated code coding; spatiotemporal two-di-
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