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Abstract

Reconfigurable intelligent surface (RIS) is regarded as one of the candidate technologies to enable next-
generation wireless communications (6G). A RIS is made of a large number of low-cost reconfigurable
elements, a.k.a. meta-atoms or unit cells, that are able to control how incident electromagnetic (EM)
waves are reflected. The unit cells of a RIS can be designed to cooperatively achieve specific purposes,
such as scattering the impinging waves, absorbing the impinging waves, and focusing the reflected wave
to certain directions. In this talk, we introduce the channel modeling, optimization, and capacity analysis
of RIS-assisted MIMO systems. First of all, we propose a partition-based passive beamforming method
to reduce the number of variables to be optimized, thereby reducing computational overhead. Then, we
propose a near-field RIS-assisted MIMO channel model based on the spherical-wave assumption. Based
on the established channel model, we study the spatial multiplexing capability of the cascaded line-of-
sight MIMO channel, and analyze the capacity of the system by jointly optimizing the active and
passive beamforming, and the transceiver array orientations.
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