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Abstract ; Outage probability of two—hop relay networks in the presence of co—channel interference is in-
vestigated. The source broadcasts signals to all the relays, and co—channel interference is introduced either
at the relays or at the destination. Relays adopt decode—and—forward ( DF') scheme to retransmit the sig-
nal, and the destination employs Maximum Ratio Combining( MRC) technique to combine the signals from
the relays. Closed —form expressions of outage probability are derived under different interference situa-
tions. Simulation results show that the analytical curves agree with the simulated ones very well, and the co
—channel interference may have great effect on the system performance in some situation. The results will
be helpful to the system design and parameter configuration of relay networks.
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Fig. 1 Block diagram of relay network system
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B3 25t T R ak e s A T R SO

T L R TGS AP 4k ST R R T S

DF PIMESENE (1) 5 58 Hh I ME SR B A5 8 e 1 28 Tt 2

XBRTESEH N 1, Ak, 205
- 1608 -

], B TR R G0 P B R e R AR, Y4k
T B R TR S, R 4k SR H RS R
WS T T, I AP R e, (EA A
I, SRR KON EE R T S, rP AR SR
T R GENEREH A KIS, LT 2 H Y
QoS HYRTHRE T, 5 FP 41 5 A 5 L i fift 181 A0 e A 422
W AR RS S I, AT R HOR I AR B SR
K K TR T AR P 4 s A AR

|| —+—no interference
—e—no interference retransmission
1 0-1 | | —=—interference retransmission

o 4 & 12 16 20 24
(PJ(P*SNR,))/dB
K3 ARTHEE T RGEHWR S ER L ER
Fig. 3 Outage probability with different interference

situations vs. SNR

K4 25t T ORTF T HLAL B DF PR SRS (14 52
GErp IR B MR LAY AL 2k, X HL— S P
TR S AP R4 50, I HL AP Ry miAN G 25
KAPAES . T A A DR TS
S LR KU A AR A A AR S
I Y AR B 00 2R GV RE RS 2R T 4k
T RAL T,

o] o atrelay
- | —+—at destination

o 4 8 1216 20 24
(PJ(P*SNR,))/dB
Bl 4 RTE) T B R S8 R 5 fE IR LA E R
Fig. 4 Outage probability with different interference

locations vs. SNR

6 B %

ARSCHES T AR RETE 0T sh 4k R4 1 b



EORKE

ke, JEA T [RS8 TR B9 b 4k R0 2% R RE S B

512

SR N W TR A S NS 3 T R
RO E AR R W, W RME I TR R L
230 RGMEREIE BRI . AR SCRY 2B 48 R0 e
M R AV S B EAA —~E NS HE
o T2 BT TAR R AR Ak 00 {5 10 9] B 2
7 A& BT 4T BE, S ME 7 SR 2 1 P o3 4R
IR T

S E Lk

[1] Park J,Song E, Sung W. Capacity Analysis for Distribu-
ted Antenna Systems Using Cooperative Transmission
Schemes in Fading Channels[ J]. TEEE Transacstions on
Wireless Communications, 2009, 8(2) : 586-592.

[2] Saad W, Han Z,Debbah M, et al. A Distributed Coali-
tion Formation Framework for Fair User Cooperation in
Wireless Networks [ J]. IEEE Transactions on Wireless
Communications, 2009, 8(9) : 4580-4593.

[3] Zhao Y,Adve R,Lim T J. Outage Probability at Arbitrary
SNR with Cooperative Diversity [ J]. IEEE Communica-
tions Letters, 2005, 9(8) : 700-702.

[4] Kim J, Kim D. Cooperative Systems with Distributed
Beamforming and Its Outage Probability [ C ]//Proceed-
ings of 2007 IEEE 66th Vehicular Technolgoy Confer-
ence. Dublin:IEEE,2007 :1638-1641.

[5] FanY, Adinoyi A, Thompson J S, et al. A Simple Dis-
tributed Antenna Processing Scheme for Cooperative Di-
versity [ J ]. IEEE Transactions on Communications,
2009, 57(3) : 626-629.

[6] Bhatnagar M R. Performance Analysis of a Path Selection
Scheme in Multi — Hop Decode — and — Forward Protocol
[J]. IEEE Communications Letters, 2012, 16 (12).
1980-1983.

[7] Zhang Zhang,Lv Tiejun,Yang Shaoshi. Round—Robin Re-
laying With Diversity in Amplify—and—Forward Multisource

Cooperative Communications [ J ]. IEEE Transactions on
Vehicular Technology ,2013,62(3) :1251-1266.

[8] Fu Youhua, Yang Luxi, Zhu Wei-Ping. A Nearly Opti-
mal Amplify—and—-Forward Relaying Scheme for Two—Hop
MIMO Multi—Relay Networks[ J]. IEEE Communications
Letters 2010, 14(3) . 229-231.

[9] Zhong Caijun,Jin Shi, Wong Kai-Kit. Outage Probability
of Dual-Hop Relay Channels in the Presence of Interfer-
ence [ C]//Proceedings of 2009 IEEE 68th Vehicular
Technolgoy Conference. Barcelona:lEEE, 2009 1-5.

[10] Lee Dongwoo, Lee J H. Outage Probability for Dual -

Hop Relaying Systems With Multiple Interferers Over
Rayleigh Fading Channels [ J]. IEEE Transactions on
Vehicular Technology, 2011, 60(1) ; 333-338.

{EZEIT:
Eg(1981—) , B T A EE A L2013
SR RS KA AR 0 S B R Tl
- ‘ T2 r, B Ry I IO 2R R A 5 BT TR
U EEST AN ELE R RS A
~——

. GUAN Zhang - jun was born in Nantong,

-
> >

Jiangsu Province, in 1981. He received the

Ph. D. degree in Electromagnetic Field and Microwave Technol-
ogy from Shanghai Jiaotong University in 2013. He is now an en-
gineer. His research interests include wireless communication
techniques and radar signal processing.

Email ; guan_zhangjun@ 126. com

RB#BA(1952—) I3 VLIRS ik S0,
FERF TSI I I 2K R U I

ZHOU Xi-lang was born in Xuzhou, Jiangsu Province, in
1952. He is now a professor and also the Ph. D. supervisor. His
research interests include microwave and millimeter wave inte-
grated circuits.

Email ; xIzhou@ sjtu. edu. cn

- 1609 -





