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Abstract: Intelligent reflecting surface (IRS) technology has attracted a great deal of attention from both academia
and industry in wireless communications for its low cost, flexible deployment, and ease of integration with other key tech-
nologies. An ingenious combination of traditional space-time block coding (STBC) and non-orthogonal multiple access
(NOMA) schemes (STBC-NOMA) has been proven to be effective in improving system robustness and throughput. In
view of this, this paper proposes a novel transmission framework for IRS-assisted STBC-NOMA system, named IRS-STBC-
NOMA, which transmits signals to two users with different distances with the assistance of IRS. We consider two segment-
ed IRSs for STBC transmission and utilize the phase shift design of IRS to control transmit signals. We derive the outage
probability and ergodic rate for each user under the proposed transmission framework, respectively. Based on the obtained
analytical expressions, an asymptotic or monotonic theoretical analysis is offered, followed by a comparative verification
through Monte Carlo simulations. Compared with the existing STBC-NOMA scheme, the proposed IRS-STBC-NOMA
scheme achieves significant improvement in both outage performance and ergodic rate.
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