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Abstract

In this paper, the outage probability of device-to-device (D2D) uplink communication underlaying cellular networks is
analyzed over Rayleigh fading. We assume that a D2D pair and M cellular user equipments share the same frequency
resources. To prevent any harmful interference from a D2D transmitter to the BS, the maximum transmit power of the
D2D transmitter is strictly limited. Under these assumptions, the outage probability is represented as a function of the
interference-to-signal ratio from M cellular user equipments to a D2D receiver and the number of cellular user
equipments, M. In addition, the interference-to-signal ratio is represented as a function of distances among D2D
equipments, cellular user equipments and the BS. Simulation results validate these analytical results.
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Fig. 1. System model of D2D uplink underlaying cellular

networks with A7 cellular user equipments.
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