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Abstract: A gridless channel estimation scheme combining simultaneous orthogonal matching pursuit (SOMP) and
variational Bayesian inference (VBI) was proposed to address the near-field effect and spatial non-stationary effect in
XL-MIMO systems. Firstly, based on group time block code (GTBC), the received signals of each subarray were ex-
tracted, and the spatial non-stationary channel estimation problem over the entire antenna array was transformed into
a spatial stationary channel estimation problem for each subarray. Subsequently, the SOMP algorithm was employed
to obtain the sparse channel support set for each subarray. Finally, a simplified codebook was constructed using the

obtained support set, and the codebook matrix and the complex path gain expectation matrix were iteratively updated
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by means of VBI, enabling channel estimation for each subarray and thereby obtaining the estimated channel for the

entire array. Simulation results demonstrate that, compared with the GP-SOMP and GP-SIGW algorithms, the pro-

posed channel estimation scheme achieves significant performance improvement in terms of normalized mean square

error (NMSE).

Key words: XL-MIMO, near-field, spatial non-stationary, channel estimation, simultaneous orthogonal matching pur-

suit, variational Bayesian inference
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