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Abstract: In orthogonal time-frequency space (OTFS) systems with zero-Doppler pilot patterns, pilots and data symbols
were non-orthogonal in the time-frequency (TF) domain. Moreover, the delay-domain path discrimination approach origi-
nally proposed for it from an error floor under limited bandwidth. To achieve simultaneous orthogonality in both do-
mains, the delay dimension of data symbols was compressed, converted to low-dimensional TF symbols via inverse sym-
plectic finite Fourier transform, and mapped to pilot-free indices for orthogonal isolation. To address increased complex-
ity from dimension changes, modulation and demodulation were decomposed into data mapping and conventional pro-
cesses. For improved robustness in channel estimation, after Bayesian inference, the sparsity of the posterior mean was
evaluated to check convergence. If not converged, hyperparameter initial values were perturbed and inference was re-
run. Simulation results show that error floors are eliminated by the proposed method, normalized mean square error is re-

duced by up to 3 dB, required SNR is lowered by up to 7 dB at BER 10, and the computational complexity is reduced
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confirms the feasibility and effectiveness of the proposed approaches.
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