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ABSTRACT

In this paper, we considered the scenario that one cellular link and muti-D2D links share the same frequency
resource which can improve the spectrum efficiency during uplink communication in LTE (Long Term
Evolution)-Advanced network. In order to reduce the interference caused to the D2D users, we set DME
(Discovery and Management Entity) which can send the area information to eNB(evolved Node B). We proposed
a resource allocation scheme by using these assistant devices to reduce the interference that CUE (Cellular User
Equipment) causes to DUE Rx (D2D UE Receiver). Basing on the area information, in order to mitigate the
interference among the D2D pairs which share the same frequency resource, a power control scheme has been
proposed. The simulation results prove that by using the DMEs, the proposed schemes improve the stability of
D2D communication and bring the highest performance of the communication system when comparing to the
other different schemes.
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Table 1. Interference scenarios for D2D communication
Communication phase Interference senario
CUE — DUE Rx
Uplink DUE Tx — eNB
DUE Tx — DUE Rx
DUE Tx — CUE
Downlink eNB — DUE Rx
DUE Tx — DUE Rx

DUE Tx: D2D User Equipment Transmitter
DUE Rx: D2D User Equipment Receiver
eNB: evolved Node B

CUE: Cellular User Equipment
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Fig. . Resource allocation scheme based on user area
information procedure
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Table 3. Path loss and shadowing values in the channel
models

Senario Path loss (dB)

Indoor | LOS | PL=16.910g10(d) +32.8+ 20l0g10(f,)

hotspot

NLoS | PL=43.3log10(d)+ 11.5+ 20log10(f.)

Urban LoS | PL=20.0logl0(d) + 28.0+ 20log10(f,)

micro

NLoS | PL=36.7logl0(d)+ 22.7+ 26log10(f.)
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E 4. w9 #

Table 4. The value of w

D |10

0.1

20
0.2

30
0.3

40
0.4

50
0.5

60
0.6

70
0.7

90 | 100

w

r; 2} SNR2| A= 4] (16)3} ko]
714 Py iz DMES] 24 A
7ol wet Azl Aspo]rt.

o p @
SNR = Ppyp * 1 (16)
Ny
E 5. AEG faE
Table 5. List of resource allocation
1: Inputs: P, SNR
2: Calculate r; using (16)
3: for r; =10:10:100
4: if (r; =210 && r; <20)
5: w=0.1
6: elseif (r; =20 && r; <30)
7: w=0.2
8: elseif (r, =30 && r; <40)
9: w=0.3
10: elsief (r, =40 && r; <50)
11: w=0.4
12: elseif (r, =50 && r; <60)
13: w=0.5
14: elseif (r; =60 && r; <70)
15: w=0.6
16: elseif (r; =70 && r; <80)
17: w=0.7
18: elseif (r; =80 && r; <90)
19: w=0.8
20: elseif (r, =90 && r; <100)
21: w=0.9
22: elseif (r; =10)
23: w=1.0
24 end
25: end
26: P()l:u)PDME
39
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Table 6. Simulation parameter

Parameters Values
R:Inter-Site Distance 500 m
User location U anorr.n
distribution
10, 20, 30
Ni f RB’ P T
umver o s 40, 50
Maximum D2D distance 25m
7 :SINR target for DUE Rx 7 =0dB
P, Maximum UE transmit power 23dBm
F,:UE specific parameter -78dBm
M:Number of assigned resource blocks 1
a:Cell-specific path loss compensation 0<a<l
factor
PL:Path loss between D2D transmitter
. Real value
and receiver
A:Tuning step 1dB
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