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Fast beam training scheme in hybrid near-far field
based on XL-RIS system
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School of Communications and Information Engineering, Chongqing University of
Posts and Telecommunications, Chonggqing 400065, China

Abstract: Aiming at the problem that a single reflected link model cannot accurately measure the environment of ex-
tremely large-scale reconfigurable intelligent suface (XL-RIS) system, a communication model of superimposed XL-
RIS near-field region and BS far-field region was constructed. On this basis, an efficient beam training scheme was
proposed to reduce the training cost. Firstly, considering the path gain of near-field spherical beam and far-field planar
beam, the influence coefficient ' was introduced to derive the channel model suitable for XL-RIS near-field and BS

far-field superposition region. In addition, in order to improve the received signal power and make the direct beam
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and the reflected beam in phase superposition, the phase correction parameter was introduced, and the training code-

book matching the hybrid near-far field channel was constructed. Finally, a spatial layering scheme with variable step

size was designed for the model. Specifically, the sampling interval of each layer increases from the origin along the

radius. The simulation results show that the dual link hybrid near-far field model can achieve 93.7% rate performance

under perfect channel condition when the SNR is 0, and the rate performance is improved by 57.6% and 205.4% com-

pared with the near-field reflection model and the far-field reflection model respectively. The average reachable rate

error of the new spatial layering scheme is less than 1% compared with the traditional layering scheme, but the train-

ing cost is reduced by 63.6%.

Key words: XL-RIS, hybrid near-far field, beam training, hierarchical space
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