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Abstract: To address the issues of high overhead in channel state information acquisition and complex optimization of
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systems, a low-overhead beam training scheme based on block-controlled RIS was proposed. Firstly, the RIS was di-
vided into sub-blocks with elements within each sub-block sharing the same reflection coefficient, reducing the dimen-
sion of RIS beam training. Then, two types of codebooks, namely the scope-discrete Fourier transform (DFT) codebook
and the intercept-DFT codebook, were designed based on the coverage range and hardware characteristics of block-
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head and system spectral efficiency was analyzed by examining the impact of codebook type and size on the average
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narios was discussed. Simulation results indicate, compared with the element-controlled RIS beam training, the proposed
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alty, thereby improving the system’s average transmission rate.
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