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Cross — layer Design Based on Rateless Codes
in Multihop Diversity Systems

YANG Jing , ZHU Chun — hua, WANG Ke
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Abstract: The influence of error propagation caused by practical network coding in multihop diversity systems is
studied when the links are unreliable. The cross — layer design based on rateless codes is proposed, which uti-
lizes the error correction of rateless codes and random characteristic of practical network coding to control the er-
ror propagation. Simulation results show that the proposed scheme has lower packet error rate, compared with a

single channel. To achieve the predefined packet error rate of a single channel, the redundancy of the rateless

codes is also analysed under different signal — to — noise — ratio conditions.

Key words: multihop diversity system; rateless code; cross — layer design; error — tolerance

1 51 §

TER a5 R G, ML A B 1) R,
A5 Y A ARSI Y R A B R
KEFER B Z B REAE RS, ML TAHP
TR — AT R AR B 2 Bl 5 R4,
P TR AR Y ERER R A TR 4%
PET, W25 Gt o A6 AT DG AT 2 A 48 4 ) LA
SRR R TG S5/ N 2 A 0 Y 4 S e o 4R

* UWeFEHEEF2011 - 11 - 11;f8E B E3:2012- 02 - 17
HEEWMB: B XA RAFAE TR 8 (60972017)

17, 7E 2 Bk o Bl 5 R GE T, 45 7 47 A ] A A
SEATIREN S RN 45 SR B e R Y R
89— A 225 2 T 2 i 1 2 i S S BRI L
PR B2 . O H, IR A S ARSI E M 4 1) T
Wy, ARG EREGAL

DT R R A 4 2 ) X A B B T SR A R
FANR 7T M g i 22 R PR POR o %8
R 1 25 0 5 £ U A (8], AT LA I 2 2% i
e R 2 . (R, ML R H A

Foundation Item: The National Natural Science Foundation of China(No.60972017)

- 492 -



5525

Wi 25 2Bk B R GUH — MBI TG HE R R 9 25 T2 T 56

%4

PRE G R 3 TR A PRI, LA AR 1)
VRS ZRIE o 53 oh, Bt A 19 45 Hh A4 R P 190 245 i
R 2 A b (R A A 22t G 1 1
BB R N A 22 o B R 45 RS P 3
R 4 it 5 RS 11 2 S R O R FRE B 2 38 22, 2
T 1455 2 ) 1) 21 A e K AN PRI

TEZ BRI SRR R G, b n] AAE D) BEZE A
O B 5 ) £ T o B i o % B A i 00 ) S o
TG R 24 ) e — ol B 114 435 00 25 8 7 0, HLRD RO
ANFEE R R A S AR R RS R BRSO T, Al
DAETAEIE S 5 SR, 1 FSEbR RGP AT L
AL, LG R [ 7E A1 24 14 15 T8 2 A% F11JC EE 23 i
A REPR UL A L BB A9 mT FEE

EEXS LI, A SO Z Bk B R G IR A TG
R NS 0 45 24 B, 4 HH T — b T 0 LE AR
W5 J= 05 58, IR B A BE I 22 B B P AR
JAEFPEREM H Y

2 ETEILERFENBERETR

2.1 ERNERS

ZEFE G RGN E 1 PR, s — A
B S P H T s CHAT 1 AT H B9 83
2)F N =2 AR PME . R GER T IE SR 4)
ZhEE AR T, BV — BB i — A S R %
55, DO AE S AL i R YT s 2 (R AH T

Bl 1 2k RGO
Fig.1 The multihop diversity system model
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Fig.2 The encoding flowchart at the source node
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Fig.5 The deterministic network model
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Table 1 The packet error rate of cross — layer design

based on rateless codes in deterministic network model
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