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Near-field time-varying channel estimation for extremely large-
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Abstract: To address the high dimensionality of cascaded channels and the high complexity of polar-domain codebooks
in extremely large-scale reconfigurable intelligent surface (XL-RIS)-assisted near-field time-varying channel estimation,
a low-complexity Bayesian channel estimation and tracking method was proposed. First, by exploiting the static property
of the base station (BS)-RIS link and the double-structured sparsity of the cascaded channel, the common support at the
BS side was decoupled, and the cascaded channel estimation problem was transformed into an equivalent near-field chan-
nel estimation problem at the RIS side. Then, a multiple measurement vector (MMV) model was constructed in the first
frame, and multiple measurement vector sparse Bayesian learning (MSBL) was employed to update the adaptive code-
book with fixed angular sampling, through which the angular support and Bayesian priors were obtained. Finally, in the
subsequent frames, the adaptive codebook was fixed, and a hierarchical Bayesian Kalman filter (HBKF) was employed
to recursively track the time-varying sparse coefficients. It was shown by simulation results that the estimation accuracy
of near-field time-varying channels was improved and the estimation complexity was reduced. The proposed Bayesian es-
timation and tracking framework demonstrates its effectiveness for XL-RIS-assisted near-field time-varying channel esti-
mation.
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