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Fine-grained Performance Analysis of Uplink in Wireless Relay Network Based on Stochastic
Geometry
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Abstract As the number of wireless network users increases dramatically,the network topology of traditional cellular networks
can’t meet the performance requirements of all users. In order to improve the uplink coverage probability in the cell-edge area,an
uplink amplify-and-forward (AF) relay network model in which relays are deployed around the base station is established. The
base stations and relays are respectively modeled as the Poisson point process (PPP) and the truncated Thomas cluster process
(TCP) ,and relay node amplifies and forwards the data of cell-edge users to the base station. We drive a fine-grained performance
analysis of the network model, i. e. s SIR meta distribution which is the distribution of the conditional coverage probability
(CCP). The moments of the CCP in the relays network are analytically derived and the approximation of SIR meta distribution is
presented in semiclosed-form expression. In contrast to the conventional performance analysis based on the coverage probability,
meta distribution can intuitively show the proportion of uplinks in the network whose CCP is greater than a certain value. And the
accuracy of the theoretical analysis is verified by simulations. Besides, the effect of the relay distribution parameters on the meta
distribution is studied by adjusting the parameters of the relay distribution, such as radius and variance. Finally, the effects of
power compensation factor of the uplink power control on the network coverage probability are compared, which provides help for
the later research on network performance optimization.
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