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Relay Deployment Strategy for Minimizing Outage Probability of
Downlink Cellular Systems
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Abstract

The cellular system in the next generation decreases the range of transmission of a signal as well as
increases the rate of transmission adapting the method of multi-hop relaying with the relay. However, the fact
of decreasing the range of transmission with the method of multi—-hop relaying means increasing interferential
amount in the outer cell; therefore, the deployment of the relay can affect to the function of the cellular
system. In this thesis, the deployment of the relay is determined for the maximum rate of transmission, based
on the transmission power of the relay and the variation of interferential amount. The condition to determine
the deployment of the relay is analyzed with the mathematical model; in addition, its performance is verified
through the result of a simulation. Based on the analysis of this thesis, the established deployment and
transmission power of the relay to minimize the average outage probability exist. Furthermore, the relay
contributes to enlargement of capacity of cells, decreasing the average outage probability in the situation of
less severe interference between cells with reuse of frequency. However, the relay should be restrained in use
in the situation of severe interference between cells due to the fact that the outage probability of inter—cells
can be increased.
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Fig. 1. 2-hop cellular system model with relays
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