8 HH 1 L7/ S I 13 Vol.8 No.1
202443 H Chinese Journal on Internet of Things March 2024

ET @R nFndESEsE CSIAY IRS 4B NOMA M &tk E L

XHAL, FRAR, FIHAM, R
CER P i K255 545 L TR, K 400065)

W OE: NRFIEER LU (NOMA, non-orthogonal multiple access) P45 1EFEPEFH /b H e mil ke, HI&
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Robust transmission algorithm for IRS-assisted NOMA network
with hardware impairments and imperfect CSI
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Abstract: To improve the robustness and reduce the energy consumption of non-orthogonal multiple access (NOMA) net-
works, based on hardware impairments (HWI) of transceiver and non-perfect channel state information (CSI), an intelligent
reflecting surface (IRS) assisted transmission power minimization algorithm for NOMA networks was proposed. The joint
optimization problem of active beam assignment at the base station and passive beam assignment at the IRS was modeled
based on HWI and non-perfect CSI. The system considered the user quality of service (QoS) constraint, the serial interfer-
ence cancellation constraint and the reflection phase shift constraint of the IRS. To solve this nonconvex optimization
problem, the QoS constraints were firstly transformed using linear approximation and S-Procedure methods. Then the op-
timization problem was decomposed into two subproblems. The active beam assignment subproblem was solved using the
successive convex approximation (SCA) method. The passive beam assignment subproblem was solved using the penal-
ized convex-concave process algorithm. Finally, the final solution was obtained by iterating the subproblems alternately

using alternating optimization. The simulation results show that the proposed algorithm reduces 17.05% compared to the or-
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thogonal multiple access robust algorithm in terms of transmitted power. In terms of system robustness, the proposed algo-

rithm improves by 20.69% and 31.14% compared to the HWI robust algorithm and the CSI robust algorithm, respectively.

Key words: intelligent reflecting surface, non-orthogonal multiple access, hardware impairment, channel state informa-

tion, robustness
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