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Abstract Recently, Non-orthogonal multiple access (NOMA) has been focused for the next generation multiple access,
which has more spectral efficiency under the limited spectrum bandwidth. Moreover, the spectrum efficiency can be
improved by cognitive radio in which the unlicensed secondary users can access the spectrum that is used by the licensed
primary user under the limited interference. Hence, we consider the combination of NOMA and cognitive radio, and
derive the performance of the cognitive cooperative NOMA system. For the cooperation, a relay is selected among near
users, and the selection combining is assumed at a far user. The outage probability of the selected relay and the far
user is derived in closed-form, respectively. The provided numerical results are matched well with the Monte Carlo
simulation. Numerical results showed that the performance of the relay is affected from the power allocation coefficient,
the minimum outage probability is observed at 0.86 of the power allocation coefficient for far user under the given
conditions. More than 15 dB of signal-to-noise ratio is required to meet the outage probability of 110" % for the far
user with the frequency acquisition probability of 0.5 compared to that of 1. It shows that the performance of the far
user is very sensitive to the acquisition probability of the cognitive relay.
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Fig. 1. System model of cooperative NOMA system
with cognitive relays
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