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ABSTRACT

Recently, device-to-device (D2D) communications have been highlighted to improve the spectral efficiency and
offer various user experiences in cellular networks. In this paper, we survey standards and literatures related to
the D2D technology and address various advantages of D2D technology, and the problems to be resolved before
practically implemented. Especially, by considering an important interference issue between cellular and D2D
links, five resource allocation and interference management scenarios are provided and their performances are
evaluated through the system level simulations. The simulation results show that the use of D2D significantly
improve the cell capacity and the D2D user rate due to the effects of frequency reuse and data off-loading.

Notably, it is also shown that an optimal D2D communication range exists to maximize the system performance.
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able 1. Simulation Parameters

Parameter

Assumption

Macrocell layout

Hexagonal 19 cells, 3 sectors per

range

cell
Inter-BS distance 500 m
Number of MSs per (40 (10 UL users, 10 DL users, 20
sector DiL users)
DiL user deployment 100 m

D2D communication

Variable (10~100m)

btw. MS and MS

range (R)
Minimum distance 35 m
btw. BS and MS
Minimum distance
3m

Carrier frequency /
Bandwidth

2 GHz / 10 MHz

BS transmission
power

46 dBm

MS transmission
power

23 dBm

Path loss between BS
and MS

128.1+37.6logl0R [dB], R in km

Path loss between
MSs

140.7+36.7log10R [dB], R in km

BS antenna pattern

3D pattern of Table A.2.1.1-2 in
[20]
(BS antenna gain=14 dB, antenna
tilt=15 degree)

MS antenna pattern

0 dB (omni-directional)

BS/MS height 32m/15m
Sh: i
adowm.g .standard 3 dB
deviation
Penetration Loss 20 dB
Noise figure 9 dB

Traffic model

full buffer

Number of UL/DL

RBs 100 / 100
Ratio of coordinated
[ 0.5
silencing
DiL CS threshold 30 m
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