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Abstract: Orthogonal time frequency space (OTFS) as one of the key candidate technologies for 6G, is recognized for its
ability to effectively combat the effects of doubly-selective fading channels. However, channel estimation in OTFS sys-
tems has remained a major focus and challenge in academic research. In recent years, deep learning-based OTFS channel
estimation schemes were proposed, which utilized artificial intelligence techniques to rapidly capture channel variations.
Nevertheless, these existing algorithms were generally characterized by large network scales, making it difficult to meet
the lightweight requirements of mobile terminals. To address this issue, an OTFS channel estimation algorithm based on a
lightweight parallel denoising network was proposed with the aim of improving computational efficiency and reducing de-
vice power consumption. By integrating image denoising and data-driven concepts, the algorithm retained the strong gen-
eralization capability of deep learning methods while reducing the computational cost on mobile devices through opti-
mized network architecture and reduced pilot power, thereby providing a new solution for lightweight terminal communi-
cation in high-mobility scenarios. The parameter quantity of the proposed algorithm was only 15% of that of the existing

denoising convolutional neural network (DnCNN), significantly reducing both the network parameter scale and computa-
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tional complexity. Simulation results demonstrated that, thanks to its unique parallel structure design, the proposed algo-

rithm compensated for the estimation performance loss caused by lightweight design. Under a five-path fast time-varying

channel, a performance gain of 4 dB was achieved compared to DnCNN.
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