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Device-to-Device Communication in
Cellular Networks

Mochan Yang®, Oh-soon Shin’, Yoan Shin’
2 o

2 =iolMe AE] vESIANA HEt 2A
(D2D; Device-to-Device) E41-S $1& 7H4d <lA] 7]
vk F8xQl A& whE-E AR 22 B0,
71AFo] F Ad ARt oh2} CUE (Cellular
UE)¢} DUE Abe]9] 7H] Ad AR o Q)=
A+3}oll4] DUE (D2D User Equipment)ol] AF4-S &
Fehs wEe] ol dFEed, dad-er ofg
] A ARE IS5k 2L o} o)o 32
TARS AAEs] flste], B =wellAs 7IAF
7 AE ARE A 9] W e AHI A

AHHE o]83le] CUEY ZHE& RISl A&
Ifsls S AAE) mojAd A= At 7]

=
el Z84E BolErh

R )

Key Words : Device-to-device, interference,
transmission power, uplink,
resource allocation

ABSTRACT

We propose an efficient resource allocation
scheme based on interference awareness for D2D

(Device-to-Device) communication in cellular

networks. Recently, many researchers have studied
how to allocate frequency resources to DUE (D2D
User Equipment) with full interference channel
information. However, it is  difficult to assume a
scenario where instantaneous interference information
between the CUE (Cellular UE) and DUE is known
to the BS (Base Station). To tackle this problem, we
proposed in this paper a new scheme in which the
BS allocates a resource to CUE and DUE without a
full channel information and can aware interference
based on only transmit power and distance between
UEs. Simulation results show effectiveness of the

proposed scheme.
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F 1. ITU-R Micro Urban A& &4 ma
Table 1. ITU-R Micro Urban path loss models™
BS- LOS PL, g =22l0g,,(d) +42.0+20log,, (f./5)
CUE | NLOS | Pry,,s=36.Tlog,,(d)+40.9+26log,,(f./5)
DUE- LOS PL; 5= 16.9log,, (d) +46.8 +20log,, (f./5)
DUE | NLOS PLy; o5 = 40log,, (d) +30log,, (f.) +49
¥ 2. LoS &M
Table 2. LoS probabilities™
B (18/d.1)(1 —exp(— d/36))+ exp(— d/36)
=min (18/d,1)(1—exp(—d/36))+exp(—d/36
CUE « min exp exp 0
DUE- 1, d<4
a:{exp(— (d—4)/3),4< d< 60
DUE 0, d =60
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Fig. 1. Communication regions of CUE and DUE
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Table 3. Main parameters for system level simulation

Parameter Value

Number of used
OFDMA sub-carriers
Number of RBs
(Resource Blocks) 50
per sub-frame RB

600

12 sub-carriers @ frequency
domain
12 OFDMA symbols @
time domain
ITU-R M.2135 Pedestrian B
model

9dB at UE

RB size

Fading channel
model

Noise figures

Minimum distance

Between UE and UE: 25m
between nodes

UE drop condition Uniform distribution

Number of drops for

. . 10
simulation
Number of
sub-frames for 1000
simulation

UE transmit power Open loop power control™

SINR CDF
—_— . . ——
MaxSINR
0.9 Random
Proposed
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2. SINR performance comparison 1

Throughput
[Mbps]

1200
1000 1
800

600 —‘
400

200 |+ =] - — .
0

10 20 30 40 50
Iteration

oMaxSINR

=Proposed =Random |

T2l 3. ukEAg] XH sketol| 1:;}‘424 E‘H]—u—

Fig.

3. Throughput performance comparison of repeated

resource allocation
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