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Abstract: Reconfigurable intelligent surface (RIS) has the ability to reconstruct the wireless environment and is ex-
pected to provide a new paradigm for future communication networks. However, the widely studied centralized RIS has
many limitations when served in multi-user systems, such as poor coverage ability and low multiplexing gain. To this end,
we propose a distributed RIS deployment architecture based on Poisson point process (PPP) to enhance the communication
performance of multi-user millimeter wave (mmWave) massive multi-input multi-output (MIMO) systems. Moreover, we
design the active beamforming and passive beamforming based on the array responses of the maximum gain path in
mmWave channels, and derive the closed-form expressions of the ergodic spectral efficiency to facilitate the analysis of the
power scaling laws. The expressions show that the spectral efficiency is proportional to the number of transmitting/receiv-
ing antennas, the square of the number of elements on one RIS, and the density of distributed RISs. Simulation results verify
the accuracy of the theoretical analyses, indicating that the RIS outperforms other active devices in terms of performance im-
provement.
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