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Abstract: In order to enhance the performance of a 16-ary quadrature amplitude modulation(16QAM) trellis coded modulation
(TCM) orthogonal frequency division multiplexing (OFDM) optical fiber communication system and suppress its nonlinear
impairments, a time-frequency dual-domain probabilistic shaping (TF-PS) method based on a cascaded Huffman distributor
and bit-level parallel sequences is proposed. This method achieves probabilistic shaping with low code rate loss via a hierarchi-
cal look-up table (Hi-LUT) and a cascaded label weighted sum distribution matcher (CLWSDM ), and introduces a "sign-
inversion" based re-shaping strategy to approximate the optimal distribution. Simultaneously, combined with multi-dimensional
higher-order constellation point allocation, it maps high-probability bits to low-power constellation points to reduce the peak-to-
average power ratio. Simulation results based on Matlab and Optisystem show that compared with the system without shaping,
the proposed TF-PS scheme reduces the symbol error rate by approximately 4.5 dB and achieves a nonlinear probabilistic shap-
ing gain of 0.752 b-s"-Hz".
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