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Abstract Recently, Cognitive radio (CR) has been focused for the effective utilization of the limited
spectrum. Since an overlay CR system shares the given spectrum with the unlicensed system
simultaneously, its spectral efficiency is high. However, most of the studies on an overlay CR system have
been focused on the performance enhancement of the licensed receiver (LR). Correspondingly, the
performance of the unlicensed receiver (UR) is degraded. Therefore, we propose an overlay CR NOMA
system to improve the performance both of the LR and UR, which has a selected relay for the UR and
adjusts the power allocation for the LR. The analytical performance of the proposed system is derived
and verified the results through simulation. It is noticed that the UR can be obtained signal-to-noise
ratio (SNR) gains by the selected relay, consequently, the system performance can be improved. Also, we
show that the performance of the proposed system can be controlled by the number of the relays as
well as the power allocation ratio. The results reveal that the required performance of the system can

be satisfied with the use of the selected relay under the limited transmit power.
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