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Simulation area 2km, 2km
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Potential D2D UE intensity, A, 25/km?
D2D biasing factor, T, 1
BS distance threshold, u 100m
Max D2D link distance, Iy . 20m
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D2D Target SNR 50dB
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Abstract

Performance Analysis on
Device—to—Device Communication
in Downlink Cellular Network

Yong Hun Lee
Electrical and Computer Engineering
The Graduate School

Seoul National University

Device—to—device (D2D) communication in cellular networks
has been proposed to maximize spectrum utilization via direct
communication between cellular mobiles by surpassing base
stations. D2D communication analysis can be classified two
approaches. Many of existing power and cellular allocation and
mode selection schemes use instantaneous system information to
decide sub—optimal or heuristic solution, but nowadays researches
statistically approach to analyze D2D performance using stochastic
geometry. The latter approach might not be optimal at a particular
time, but it could have better performance in long—term view. Most
of literatures have been conducted on the DZD communication
performance in uplink cellular networks, only few of them in
downlink cellular networks. In this paper, we statistically analyze
D2D communication performance which considers mode selection
and power control in downlink cellular networks. For the analysis, a
novel mode selection criterion is needed since D2D communication
in downlink channel has different SINR properties with that in uplink

channel. We proposed a novel downlink D2D mode selection

23 A L1



criterion which employs a distance from base station and cellular
user and a distance of DZ2D link. According to this mode selection
criterion, we get not only the SINR distribution using D2D mode
selection probability and D2D transmission power distribution, but
also get the link capacity and total network capacity by applying
Shannon capacity to SINR coverage probability. We verify results of

our analysis from the comparison with the simulation results.

FQ : Device—to—device communication, mode selection,
stochastic geometry, downlink cellular networks, power control
8 W :2013-20853
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