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T ot e A Study on Reconfigurable Intelligent Surface

In sixth generation (6G) wireless communication systems, for obtaining broader bandwidth and higher data
rates, millimeter wave (mmWave) and terahertz wave bands tend to be used. However, due to the
straightness propagation and the high path loss, the signal coverage is limited. In this study, we develop a
reconfigurable intelligent surface (RIS) which can control signal from a base station into a desired direction.

A following figure shows a RIS-aided system. The RIS typically consists of a varactor diode mounted
metasurface and a RIS controller. The reflection phase of RIS is firstly controlled to maximize the achievable
data rate depending on the user's location. Then, RIS can reflect a mmWave signal from base station into
desired direction by changing the reverse bias voltage applied from the RIS controller.

While RIS is beneficial to expand the signal coverage, the optimal reflection phases must be determined as
quickly as possible. In addition, it is important to design multi-functional metasurfaces (e.g., multi-band,
dual polarization, etc.) and apply them to RIS to satisfy the requirements of next-generation mobile
communication systems. Therefore, we are conducting research on (1) Development of beamforming
algorithms using deep learning and (2) Design of multi-functional metasurfaces.
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