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ABSTRACT

In the conventional algorithm, the D2D message dissemination algorithm based on the Epidemic routing protocol
frequently causes a problem of duplication of the received messages due to the overlaps of D2D transmission
coverages. It is because all D2D devices that receive the messages perform relaying the message replicas to other D2D
devices within their transmission range. Therefore, we herein propose the farthest-k relay selection algorithm to
mitigate this message duplication problem. In the farthest-k relay selection algorithm, less than k devices within the
D2D transmission range perform message relay. Furthermore, we perform comparative performance analysis between
the conventional D2D data dissemination algorithm and our farthest-k relay selection algorithm. By using intensive
MATLAB simulations we prove the performance excellency of our farthest-k relay algorithm compared with the
conventional algorithm with respect to coverage probability, the total number of initially and duplicately received
messages, and transmission efficiency.
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Fig. 1 Operation procedure of Epidemic routing protocol
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B in Epidemic routing protocol [5]
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Fig. 3 Operation procedure of proposed algorithm
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Table. 1 Simulation Parameters

Overall Coverage 1000m
# of D2D devices 10
Tx range of D2D devices 10~1000m
k 1~9
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Fig. 4 Coverage probability vs transmission range of
D2D device for farthest-k relay and Epidemic routing
protocol when the range of k is from 1 to 9
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Fig. 5 Total number of initially and duplicately received
messages Vs transmission range of D2D device for
farthest-k relay and Epidemic routing protocol when the
range of k is from 1 to 9
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9 604 R4 Ff G Aok kol A st
7k Z7beta [A]e] Aol A R&d o w s
AL BRI 4= 9lrk L ol 7]7] A Wlo] 2w
o= HAIRE Dol & 71717} glof  WAIA 441
N7t JErem WAE A4ue 71712 4

719] Fdspr] HiZoltt. SR = "deo] 71712 A
7k S7ete] AE B&E gashy $Hboll= kgkol
A o W] Ado g2 2] 71717F EElo] b
A8 717124 HAAE A Ho 58 A5 &
]le] Hr.

v.Z e
B oA E3 2R o) Hrjake 9la) 485t
493} o] o] T AT

QWAWNA*N%Q
2 AQHel7] Slstod, [4]
500 3 01404 4053
= k7fe] delo] e Qbstsick ol §
540 7104 0 991 7171 3 Aokl A2
o 91312HkA 717122 Felo] 7172 AT mA
[l 4 #AZE F9E 2 grel & WAA pa15E

oA EF BHE A5 B

Ha51317] A 4

e}

A7 Agstgon AUdk 3 Age o =
T 88 Aol [4] B o) o] Askrk 24 o

&% B 4 AT

==

F2%2l D2D HIAIX] &k 25t Aol kle] Zaflo] M= 2nalE

ACKNOWLEDGMENTS

This work was supported by the GRRC program
of Gyeonggi Province [(GRRC HANKYONG
2012-B02), Development of Vision Inspection
algorithm and Wireless and Wired Integrated
Control System for Intelligent Logistics Inspection].

REFERENCES

[1] L. Lei, Z. Zhonget, and C. Lin,
device-to-device communications in LTE-advanced networks,”
IEEE Wireless Communications, vol. 19, no. 3, pp. 96-104,
June 2012.

[2] G. Fodor, E. Dahlmanet, and G. Mildh, “Design aspects of
network assisted device-to-device communications,” IEEE
Communications Magazine, vol. 50, no. 3, pp. 170-177, Mar.
2012.

[3] J. G. Andrews, S. Buzzi, W. Choi, S. V. Hanly, A. Lozano,
A. C. K. Soong and J. C. Zhang, “What will 5G be?,” IEEE
Journal on Selected Areas in Communications, vol. 32, no.
6, pp. 1065-1082, Jun. 2014.

[4] S. Han, and H, Lee,
Dissemination Based on Epidemic Routing Algorithm,”
KICS 2016 Summer Conference, pp. 243-244, Jun. 2016.

[5] A. Vahdat and D. Becker, “Epidemic routing for partially
connected ad hoc networks,” Duke University, Durham:
North Carolina, Technical Report, CS-200006, 2000.

[6] S. Han, H. Lee and J. Kim, “On the Connectivity in
Opportunistic D2D Networks with Hierarchical/Non-
Hierarchical Clustering,” IEEE GLOBECOM'16 Workshop
on Wireless for Big Data and Big Data for Wireless, pp. 4-8,
Dec. 2016.

“Operator controlled

“Performance Analysis of D2D Data

547



sEEES

I

o

==X|(J. Korea Inst, Inf, Commun, Eng)) Vol. 21, No, 3 : 543~548 Mar, 2017

8tAM| S(Se-Ho Han)
20151 RFACHSL XA1Z3t 3
2015 ~ 34X FRIFHACHEW M7 MR o{SEtat ALY
TAlZOL: D2D E4I

gg
=

0| = &(Howon Lee)
2009 KAIST F7|UFA|Z S

+
2009 ~ 2010 KAIST IT&8teiv4 Melodel
20104 ~ 2012 KAIST IT&§Hod714 ElRl/odLm =
20124 ~ 2016 ZRIBFACHSI H7 A0S S Zs
201244 ~ $IR| KAIST T804 ZZ s
20154 - EiH) REEACEHE T Eiemaz
2016H ~ SR FRISHACHEIR 7 HAHOIZ S S
B0} 5G 2uiY UIESIT, AIBX} S2iAR), D2D E4 S

548



