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Near-Field Wideband Cellular Codebook Design and Channel
Estimation in Terahertz Extremely Large-scale MIMO
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Abstract: In Terahertz extremely large-scale MIMO systems, the new challenges were imposed by the near-field beam
split effect on wideband channel estimation. To address this issue, a subcarrier-dependent wideband cellular codebook de-
sign scheme was proposed. This scheme designed different codebook sampling structures for each subcarrier, enabling
the refinement of codewords without increasing the codebook dimension. Correspondingly, a wideband channel estima-
tion algorithm named Multi-dimensional Accumulation Generalized Simultaneously Orthogonal Matching Pursuit
(MAGSOMP) was introduced, which enhanced estimation accuracy by accumulating multidimensional channel correla-
tions. Simulation results demonstrate that, at a signal-to-noise ratio of 5 dB, the normalized mean square error of channel
estimation achieved by the proposed scheme improves by more than 7 dB compared to existing schemes.
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