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A model-driven signal detector for OTFS-NOMA systems

WANG Xiaoming, ZHANG Yongjia, JIANG Rui, XU Youyun

( School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: Orthogonal time frequency space (OTFS) exhibits strong robustness against delay spread and
Doppler effects in high-speed mobile environments, significantly enhancing the reliability of communica-
tion systems in mobility scenarios. This study proposes a signal detector based on non-orthogonal multiple
access (NOMA) for multi-user OTFS systems. It employs the conjugate gradient method and OTFS trans-
form techniques to achieve signal detection in OTFS-NOMA systems. Furthermore, to address the chal-
lenges of severe inter-user interference and slow convergence in gradient descent optimization, a model-
driven neural network signal detector is developed. This detector incorporates learnable parameters to
suppress inter-user interference and embeds intermediate variables generated during algorithm execution
into the neural network as learnable parameters. Experimental results demonstrate that compared with ex-
isting signal detectors, the proposed model-driven neural network detector achieves superior bit error rate
(BER) performance.
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