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Abstract: In the sixth generation (6G) mobile communication system, intelligent reflecting surfaces
(IRS) enhance wireless transmission efficiency by dynamically adjusting the wireless propagation
environment. In distributed IRS-assisted multiple-input multiple-output ( MIMO ) systems, when the
number of users significantly exceeds the number of antennas at the base station (BS), the joint
optimization of user selection and beamforming is crucial for reducing BS transmission power and
promoting green communication. To address this, a model is established with the objective of minimizing
BS transmission power by jointly optimizing user selection, BS beamforming vectors, and phase shift
matrices of distributed IRSs while ensuring user quality of service (QoS). To simplify the model, it is

decoupled into two subproblems that are iteratively optimized to approximate the optimal solution of the
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original problem. First, the artificial bee colony ( ABC) algorithm and second-order cone programming

(SOCP) are employed to determine the optimal user selection strategy and BS beamforming vectors.

Then, the phase shift matrices of the IRSs are optimized using the semidefinite relaxation ( SDR)

method. Simulation results demonstrate that the proposed algorithm not only achieves good convergence

but also effectively reduces the transmission power of the BS.

Key words: intelligent reflecting surface ; multiple-input multiple-output; beamforming
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