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A new method to improve the performance of cooperative communication
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Abstract: In traditional wireless communication, due to the interference of the external environment
and channel instability, the outage probability of network is high. The communication performance is poor
under bad channel condition. In this paper, the network performance is improved through the cooperation
among wireless nodes. The performance of wireless channel is enhanced in direct transmission through
relay of different nodes(amplification, decoding, or the network coding). The network outage probability is
reduced with the use of decode-forward and network coding forward. The proper forward method can be
found by the comparison of the outage probability under different spectral efficiencies. Simulation results
indicate if the spectral efficiency is less than some certain value, the performance of amplify-forward and
network coding forward are much better than that of direct transmission.
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Fig.2 Channel access method
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performance curves of different forward models
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Fig.6 Performance curves of different forward models(R=2)

1.0

Kl 6 AT B fr it aeth 2k (R=2)

urves of different forward models
; =

1 2 3 4 5 6 7 8 9 10
RI(bit-sHz?)

Fig.7 Performance curves of different forward models(Rsn=5 dB and 25 dB)

B 7 KRR B E M RE I 2k (Rsnv=5 dB AT 25 dB)

R R)RIEBOR R, (B R K F—EEN, HEXXWEEETHRREE.
M f F QPSK,BPSK,2ASK Z 41 5=, AT R I, ML mIBE KNG mmly T HiE k% . HORE:

&%, HASE J b R SNR B AT/ o

5 #it

M PR R AL . ORI | SR A AL LA R AR SR B M 28 i 75, AT RLE R 7E[R— SNR

AR, BUERCR R BAREE, JHOREE % W 2% G B 5% A PERE AL 75 — 2, TMifE R By, Bi%A KT IERELL
WOREE Je b o 185 e BGE T LUK B, 24 SNR YR, AR A AR RO K ik o T OR % S S W 5 2 )i o, IR T LA
MRAEA A RAE AR OL, Ok e bl R ML R R 4r 19 R ik Jr X, JCHAEME ] QPSK,BPSK,2ASK 2 3 il 75 i, Wl LA
TP 100 265 9 1 ) 5% S 7 K, DAL AR T8 A v T R R E

W 2 G i i AT AR Z AR 8 07 X, 5 28 AR AT DL FLSEA [R] ) 2 B 07 OR B IT o FE8 I35 S 25 16 R, AT LA
28 I W TE 10 e WF 5 I 4 G T ) {5 18 b B R PR RE RO 4R 5, BFFERIDIE R TR R BN 0 45 rh B 3 i i o 24719 i 4k
SR, T LU — PR [ G b Ak S 07 30, MR A 3 (R B A5 5 A TR 9 5% 22 05 3, 3 SR R R R P A i
R B TT 19



746 £ BE 5 8B FI%E 8%

S & Uk

[1] Laneman J N. Network coding gain of cooperative diversity[C]// Military Communications Conference. Monterey,CA:[s.n.],
2004:106-112.

[2] Hunter T E,Nosratinia A. Diversity through Coded Cooperation[]J]. IEEE Transactions on Wireless Communications, 2006,
5(2):283-289.

[3] Nagaraj S,Bell M. A Codeo Modulation Technique for Cooperative Diversity in Wireless Networking[C]// IEEE International
conference on ICASSP. Philadelphia,PA,USA:[s.n.], 2005:525-528.

[4] Laneman]J N,Tse D N C,Wornell G W. Cooperative Diversity in Wireless Networks:Efficient Protocols and Outage Behavior[J].
IEEE Transactions on Information Theory, 2004,50(12):3062-3080.

[5] Kramer G,Gastpar M,Gupta P. Cooperative Strategies and Capacity Theorems for Relay Networks[J]. IEEE Transactions
on Information Theory, 2005,51(9):3037-3063.

[ 6] Nostratinia A,Hunter T E,Hedaya A. Cooperative Communication in Wireless Networks[J]. IEEE Communications Magazine,
2004,42(10):74-80.

[7]1 Ahlswede R,Ning Cai,Li S-Y R,et al. Network Information Flow[]]. IEEE Transactions on Information Theory, 2000,46(4):
1204-1216.

[ 8] Chen Yingda,Kishore S,Li Jing. Wireless Diversity through Network Coding[C]// IEEE Wireless Communications and Networking
Conference,2006. Las Vegas,NV:[s.n.], 2006:1681-1686.

EEE .

% #B(1986-), L, MHEHEEEH AN, 1 E O O1986-), B, ILHEELEN, TR
BEAR LA g A, TR AT ) R W 4% S A AT A, BT 7 IR 0 4 5 8
i . T4k {5 .email:jxgaxn@126.com.

RIBA(1970-), B, LW A, mIEE, of
FEHT A AR S AL B | SR AD | TG 238 {5 NG 2k I 45

(EFE5E 741 1)

[6] Cavdarl H. Performance analysis of FSK power line communications systems over the time-varying channels:measurements
and modeling[J]. IEEE Transactions on Power Delivery, 2004,19(1):111-117.

[7] Morosi S,Marabissi D,Enrico Del Re,et al. A rate adaptive bit-loading algorithm for in-building power-line communications
based on DMT-modulated systems[J]. IEEE Transactions on Power Delivery, 2006,21(4):1892-1897.

[81 ZEEE R kAL, —FhEET o LM M50 OFDM A& W 45 5 R B ). FR5H 7 TR, 2007,5(1):
15-21.

[9] Degardin V,Lienard M,Degauque P. Optimisation of equalization algorithm for power line communication channel[]J]. Electronics
Letters, 2003,39(5):483-485.

[10] Nigel Bean,Andre Costa. An analytic modeling approach for network routing algorithms that use “ant-like” mobile agents|[J].
Computer Networks, 2005,49(2):243-268.

[11]  PNFET- A mn. ol T FC F P 28 25 4 43 r (0], IS8l B T B0 R, 2006,24(1):54-57.

[12]  ZEA0T. TE DR . P AR R 0 25 4 1 T FlL 2 2R 4 1 7 SIS0, W) R SR A, 2006,27(11):21-27.

&R
% B(1987-), B, RBHLKWA, 1 F OE@975-), B, BTN, B,

BRI A, FEHRG 5 10 R TC R AR IR
% H S R PR, 2R 3k (R
#% .email:xuwei20042003@qq.com.

O—#R(1986-), B, WAREFTIWA, fEE LA,
WEFETT 0 ) L AL AR M 4% | AR AL B 5 R EE L SRS A B

W5 7 0] b TR AL IRAR W 2% . A4 | A
ToH . TEME L L, M ARXRSE . 14
% {5 .email:lizhi@scu.edu.cn.

3 ZR(1985-), B, IRPHTIA, TEREAN LA
R, WS OT N TORAL AR M 4% L i AR S



