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Abstract: Reconfigurable intelligent surface (RIS) has gained significant attention in millimeter-wave communica-
tions due to its advantages, including low power consumption, easy tunability, and enhanced auxiliary communication
capabilities. Most existing transmission schemes employ channel state information to design precoding and passive
beamforming matrices for RIS. However, this approach incurs substantial pilot overhead, thereby reducing spectral ef-
ficiency. To address this issue, a beamforming design scheme for RIS-assisted multiple-input multiple-output

(MIMO) systems based on the multi-armed bandit (MAB) algorithm was proposed. The channel covariance matrix
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was estimated using historical data via the MAB framework, which helped to reduce pilot overhead. Specifically, the

passive beamforming matrix design was formulated as an MAB problem and solved using the linear upper confidence

bound (LinUCB) algorithm to estimate the channel covariance matrix. The effective spectral efficiency was defined as

the reward, while the RIS phase shift vector constitutes the action. The phase shift vector that maximizes the sum of

effective spectral efficiency was selected through a hierarchical greedy search algorithm. Simulation results demon-

strate that the proposed algorithm effectively reduces pilot overhead and enhances spectral efficiency, thereby con-

firming its superiority.

Key words: reconfigurable intelligent surface, multiple-input multiple-output, multi-armed bandit, LinUCB algorithm
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