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Sum Rate Maximization through Intelligent Reflecting Surface
Element Allocation
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ABSTRACT

The consistent need for green communication has led to the novel power- and cost-efficient technology
called intelligent reflecting surface (IRS). Using the concept of IRS element allocation, we derived a
beamforming technique for a multi-user multiple-input multiple-output scenario with a single IRS to perform
sum rate maximization. In result to this concept, we successfully derived a low-complexity beamforming

technique, which outstands the performance of several benchmark schemes.
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Fig. 1. MU-MIMO downlink system of BS with A/
antennas, A UEs, and IRS with /V elements.
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Algorithm 1 Pseudo-code for sum rate maximization using
IRS element allocation through alternating beamforming
1: Initialization: Random ®, W, Ny = {1,2,..., N}, N}, =
0, 1<k<K
2: repeat
3 for n =1to N do
4 ko = argmax, |g;  hitwy|, ke {1,2,..K}
5: Nk'n :Nku +{77.}, N(]:NO_{n}
6: for £k =1 to K do
7
8
9
0
1

repeat
L0y, = —Z(bY wi) — Lgn, x + £(BE wy),
Ni = N — {nr}, No = No+ {ni}
until N, =0
Update transmit beamformer W using effective chan-
nel formed by ®

12: until Iteration is repeated V' > 0 number of times
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