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Performance analysis of NOMA downlink relay link based
on cooperative cognitive network
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Abstract: In order to improve the efficiency and reliability of non-orthogonal multiple access
(NOMA) communication network system, a half-duplex (HD) two-relay system model
based on cognitive network is proposed for overlay spectrum sharing mechanism. In this
model, when the secondary network detects the existence of spectrum holes through the
spectrum sensing technology, the transmission model can achieve the same transmission effi-
ciency as full-duplex (FD) relays by making one relay receive data and the other relay for-
ward data in the same time slot. What’s more, the model can avoid the influence of self-in-
terference in FD relay communication. During the performance analysis, the exact closed-
form results of the system outage probability under imperfect successive interference cancel-
lation (SIC) technology and the approximate solutions under high signal-to-noise ratio
(SNR) are derived. The correctness of the theoretical results is verified by Monte-Carlo sim-
ulation, and the optimal power distribution coefficient is obtained. Compared with the tradi-

tional cognitive HD or FD single-relay system model, the simulation results show that the
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proposed model has a better effect in reducing the outage probability and improving the
throughput.
Key words: non-orthogonal multiple access; successive interference cancellation; cognitive

radio; outage probability
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