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Anti-packeting Loss Algorithm Used in GPRS Wireless Transmission
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Abstract Aiming at the disturbance of the IP channel in GPRS network, this paper proposes a packet loss resilience encoding algorithm. The
algorithm makes data transmission cutted into several sections and encoded by section based on RS erasure code, uses interleaving technology to
process optimal grouping and transmission for the data, and acquires approximate linear encoding and decoding time without weakening the ability

of erasure correction. Simulation results show that the algorithm can better satisfy the need of real-time for mass data coding than existing RS coding
style.

Key words anti-packeting loss; erasure code; interleaving

1 k
(GPRS) GSM n-k n IP
GPRS IP 2 Reed-Solomon
Internet GPRS Tornado D
Reed-Solomon RS
RS BCH
[1-2] RS
11 GPRS 56 Rs
GPRS IP (Maximum Distance Code, MDS) RS
n k
k 19l RS
TCP/IP
(Auto Repeat Request, ARQ) RS
ARQ [7]
ARQ GPRS RS
ARQ
[3] IP
TCP/IP IP
IP
(Forward Error RS
Correction, FEC) IP RS 1
M GPRS (1983 )
1.2
IP

2009-05-17 E-mail zdc@fzu.edu.cn

—283—



—284—

10 000
: GPRS PPP, IP, UDP
1 7 3
REEG |
1000 i s T
§ | Ii','%ﬁ;‘mg '
% 100 = etk !:L -
17 1
10 gl ! 3
X fda
f T ]' 21 RS——
1L |
100 1 000 10000 1) X m k
KgAK /NByte A
@ Ay Ay
10 000 A= Ay Ay Aoy
aml amZ o amk
- (2) Al=[ay,a1p, aul, A2=[ax.az, axul],
"E Am:[amlxamb 1amk] RS [-40] (n_k) Byte
> 2l
Ay Gy Ay Qg Gy
i dy Ay Ay Oop " Ay
.| 'r '
100 1000 10 000 Ay A2 A Appn 7 Ay
/Byte ©)
(b) (n-k) n Byte y=
1 RS x>nl(n-k)(x=1,2, ) xxnl(n-k)<y (x+1)><nl(n-k)
= ><nl(n-k
Tornado = P x><nl(n-k)
p=[x>nl(n-k)] 1]
3>=31/4]=24
Tornado [ ]
n Byte p n Byte
=[n/ 0
k 100% ¢=[nlp]
Tornado
Gy Gy Gy G g e Gy Gypa " s
Uy Gy v g Gy Gy Gy a,, am.‘p+2 amﬂ._M
[8] . : . : : . .
Gy Gppy 0 Gy Gy Gy 0 Gy Gy, Gy 4y,
Gy Gy O ayy apy v 0 Gy Gy O
RS Gy Gy 0 By Gy 0 C Gy Gz 0
4 4 Byte
2 gi 2 P 3
n r 4
RS
_gi prl a Gpa = Gy Gy Gopg * Goypg o Gy s " Gpa
FGPr2 G G e G Gy e o % w2 G
RS G P rp2G,, Gy v G, Gy Gy v G, o Gw2 G2 7 G
2 3 g prpla, a5, - 0 a4, 6, - 0 Q1 Gpr O
g prp a4, 4, 0 @&, a - 0 Gy oy O
—> » RS »
(5) 1 [gi,p, 7 1, ay, arpen, ) Qupeals (81, P
h | 72, a1 Qipezs s Auapeals 2 [0 DT D Gy G1ap ) Aol
UDP IP PPP
»| UDP. IP.PPP > GPRS GPRS
2.2
k,n TCP/IP




gi 1
gi 1
1) p
IP TCP/IP
RS
@) p
=p-r
U Gpa Gp G Bpa T Dppa T G Gupa
0 0 0 0 0 0 0 0
Gpo Gopo 0 Gy Gpp (o 0 Gyt Gyo Gupyn
0 0o - 0 0 0 0o - 0 0
Gy Gy 0 by Gy 0 - Gup n2p
ay ) 0 a,, Hpp2 0 A
ay Ay p2 0 a Ar2p-2 0 ar0p
Ay Ay p2 0 Ay Ay2p2 0 Ay 2p
RS
17
Ayt Gy aJ.zrl G, oy aj.z;rl G
= Oy 0 Oypp Gy Gy, "t gy ooy oyttt
Ay By p2 am,p—l Gp " Gyopo am,Zp—l Bop
3) =p-r
(4)
RS
RS m> (n-k)
n (n-k)
m k Byte RS (n-k)
x=(n-k) p=[x>nl(n-k)]=n
(n-k) 2 y=xIp=(n-k)/n
n (n-k)
4
RS (n, k) n k

. am”_M

0

a

mn

0

a,

a0

1 nByte

© Gy
(s

© Gy

8000 T 1 :' ]
T maE il
maRg mErai
@ 5000 | | il |
§ 4000 L
z LTTEH B |
3000 4 1 L4 !
R || |
2000 1 .
1000 R Tt
ol T i
100 1000 10 000
4% K/ VByte
(a)
8000 | AR
7000
6000 ! ]
f J
2 5000 - !
= g 1
E 4000
= 3000 ! il lllal
2000 LU NS
l 000 -_I. H i i.- J: J:_:_-;-- NNENl
o It AR
100 1 000 10 000
HiE K /NByte
(b)
4
4
n
RS
X
RS
(n! k) m
[ : , _GPRS [
, 2006, 32(3); 240-242.
2] GPRS [ , 2008,
34(13): 232-233.
[3] , . 1.
2006, 32(19): 120-122.
[4] , ) , P
1. , 2006, 28(10): 1879-1882.
[5] , , [

, 2002, 24(9): 1276-1280.
[6] Rirzo L. Effective Erasure Codes for Reliable Computer Commu-
nication Protocols[J]. ACM Computer Communication Review,
1997, 27(2): 24-36.
[7] Luby M. Benchmark Comparisons of Erasure Codes[Z]. [2008-
12-03]. http://www.icsi.berkeley.edu/~luby/erasure.html.

(8] , :

[, , 2007, 29(8): 43-45.
[ . , Reed-Solomon QR
1. , 2003, 29(1): 93-95.
[10] . . RS 1.

, 2006, 23(4): 65-67.

21




