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ABSTRACT

D2D (Device-to-Device) communication on an underlying cellular infrastructure which exploits the same
spectrum has several advantages such as increased resource utilization and improved cellular coverage. However,
D2D communication system needs to cope with ICI (Inter-Cell Interference) and interference between cellular and
D2D links. As a result, macro UEs (User Equipments), especially those located near cell edge, will suffer from
serious link performance degradation. We propose a novel interference avoidance mechanism assisted by SRN
(Shared Relay Node) in this paper. SRN not only performs data re-transmission as a usual Type II relay but also
has several features newly defined to avoid interference between cellular and D2D links. In particular, we suggest
resource allocation methods based on the SRN for effective interference avoidance, and evaluate their performance

through computer simulations.
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Fig. 1. Cochannel interference scenario between D2D
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Tab. 1. Major parameters used in the system-level simuation

Parameters Values
Duplex mode FDD
Channel link Downlink

Center frequency 2 GHz

Bandwidth 10 MHz

# of FET / CP 1,024 / 128
points

# of used
sub-carriers 600

per OFDMA symbol
# of RBs per
sub-frame 50
12 sub-carriers @ freq.
RB size Domain
12 OFDMA symbols
@ time domain
# of OFDMA 12
symbols per sub-frame
Sub-frame duration 1 msec
19 cells (2-tiers / 57
Cell layout sectors)

Cell radius

500 m (3GPP case 1)

(Scenario)
Thermal noise
density -174 dBm/Hz
QPSK (1/2), (3/4)
MCS levels 16QAM (1/2), (3/4)
(7 levels)

64QAM (2/3), (3/4),
(5/6)

Path loss model for
cellular and D2D
links

128.1+37.6log10
(d[km])
148+40log10 (d[km])

Shadow fading
standard deviation

10 dB for cellular
mode links and
12 dB for D2D mode
links

Noise figure

5 dB at BS/ 9 dB at
device

Forgetting factor
for PF scheduling

0.001 / 0.9989 [23]

Fairness calculation

100 sub-frames (100

period msec)
Fading channel ITU-R M.1225
model PED-B[24]
UE velocity 3 km/h
# of drops /
sub-frames for 10 / 100
simulation

Minimum distance
between nodes

Between eNB and UE:
35m

Traffic model

Full buffer
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Fig. 12. Comparison of average cell edge throughput
according to number of SRN-MUEs for the proposed
scheme (3= 0.9989)

Average—Cell Edge Throughput
( Number of Total UE = 100 / Beta = 0.001 )

Throughput [Mbps]
w

=

2 [ [
Number of SRN MUE

[ oDynamic Ré mProposed RA |

Fig. 13. Comparison of average cell edge throughput
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