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Abstract: Residual hardware impairment (RHI) characteristics exist in actual transceiver which will have an impor-
tant impact on the cooperative non-orthogonal multiple access (NOMA) system performance. In this paper, downlink single
eavesdropper and multi relay cooperative non-orthogonal multiple access system with RHI is proposed, and the closed ex-
pression and asymptotic expression of secrecy outage probability performance is derived under the relay transmission
scheme by maximizing SNR for joint legitimate and eavesdropping link(M-LaE-SNR); The analytical and simulation results
show that the secrecy outage performance of RHI-D-E-MR-NOMA system using M-LaE-SNR scheme is better than the oth-
er schemes, and the more the number of relays, and the performance advantage of the proposed scheme is more obvious
with more relay numbers; Meanwhile, RHI can reduce the secrecy transmission performance of the system, and the influ-
ence of RHI on the performance is mainly related to the signal-to-noise ratio (SNR) of the main link and the number of co-
operative relays; And RHI at different nodes have different influences on system secure performance. It is also proved that
the order of user’s secrecy diversity order is equal to the number of relays K.
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