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v #, R B, F X

(P 5 IR R 2400 1 S5 0 B TR 2408, B 58 210003)

o OE . B AR AR M AR AR M S B0 R A R £ AR R S @ (Intelligent reflecting
surface, IRS) #§ 81 &9 K #LAE % #r A\ % # t (Multiple-input multiple-output, MIMO) % % ¥ 3 L # %, , 5
HePERMKEFRA PG TAfR R, 43X -8, AXLRBT AL TAESLZT TR LMK
(Adaptive quantum bacterial foraging optimization, AQBFO) 5 ik 9 LRk R W 7 %, A Tk 55 4
MBI *T RAMRGFa, Bk, K T4 12 8E %k 512 & (Channel state information, CSI) 3¢ % 5 2 4
AT TiE ik R G EMBATEAE KR, RE, AR KAk £ B A7, K T AQBFO H % 2+ LR 9 R IR
BATHAC . 45 AR IIET £ IRS # 80 XK A MIMO % 4 F , & T AQBFO 3% 69 LR E R RT 7 %
HE 48 A AP ) IR AR R B 0 vl SR BRI R e LATR ) ek K

KW : KA ZMAZ B FRAFS O RARARG AT RERESBEEL AL ZTTHH LY
e

FESES: TNI29.5 MERARAEAD : A

i

AQBFO-Based Passive Beamforming Scheme for Intelligent Reflecting
Surface-Aided Massive MIMO Systems with Residual Hardware Impairments

PENG Kun, LIANG Yan, LI Fei

(School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003,

China)

Abstract: The residual hardware impairments (HWIs) caused by the non-ideal characteristics of the
transceiver hardware is unavoidable in the intelligent reflecting surface (IRS) assisted massive multiple-
input multiple-output (MIMO) system, which seriously affects the uplink achievable rate. To solve this
problem, a passive beamforming scheme based on the adaptive quantum bacterial foraging optimization
(AQBFO) algorithm is proposed to suppress the negative impact of HWIs on the system performance.
Firstly, an approximate analytical expression of the uplink achievable rate is derived based on statistical
channel state information (CSI). Then, the passive beamforming optimization scheme based on AQBFO
algorithm is carried out to maximize the sum rate. Simulation results show that in IRS-assisted massive
MIMO system, the passive beamforming scheme based on AQBFO algorithm can effectively suppress the

influence of residual HWIS and significantly improve the uplink ergodic sum rate.
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Table 1 Comparison of passive beamforming optimization schemes with statistical CSI
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Table 4 Comparison of convergence probability, running time and steps of different algorithms under four

kinds of convergence accuracy
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