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ABSTRACT

Snoop protocol is one of the efficient schemes to compensate TCP packet loss and enhance TCP throughput in
wired-cum-wireless networks. However, Snoop protocol has a problem; it cannot perform local retransmission
efficiently under the bursty-error prone wireless link. In this paper, we propose Enhanced Snoop(E-Snoop)
protocol to solve this problem of Snoop protocol. With E-Snoop protocol, packet losses can be noticed by
receiving new ACK packets as well as by receiving duplicate ACK packets or local retransmission timeout.
Therefore, TCP throughput can be enhanced by fast recognition of bursty packet losses and fast local
retransmissions. From the simulation results, E-Snoop protocol can improve TCP throughput more efficiently than

Snoop protocol and can yield more TCP improvement especially in the channel with high packet loss rates.
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Table 1. Markov parameter values with different Pz and f;T.
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Fig 6. Simulation model.
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Table 2. Simulation parameters.

Parameter Value
TCP Segment Size 1040 bytes
ACK Packet Size 40 bytes

Application Data Type FTP

Transport Protocol TCP-Tahoe / Reno
Error Model Two-state Markov
Wired Link Bit Error Rate (BER) |0
Wireless Link BER (Good State) |0
Wireless Link BER (Bad State)

—_

402

Copyright(c) 2005 NuriMedia Co.,Ltd

42 Al=Zefold Zunf

2 doXe tkst 74 83 7 olA Snoop
TZ2EFY E-Snoop ZTZEFS AEIS wlY
TCP 5% Hli, 48] &k

A4 A% ZZEZE TCP Tahoe9} TCP Reno
£ Agska, BSOl SnoopZt E-Snoop agents A8
s W A3 &AL Hold Lo wE TCP
Azlge] Wahs 27t a9 73 1Y 83 2k

T O Be uie) o] HF AT ZREZ
2 % TCP Ag&9] ®isk= =24 F3ith BSel
Snoop®]t} E-Snoop ZZEF o] AEEA] e 7
$-o= TCP RenoE AF&-3h= %7} TCP Tahoe
£ AR wiEY TCP Ag&o] ot whgkon) +
M ZREFS AMESe A-9ole TCP A&l
27F A9 Sk F, BSOll agentE AL wol=

TCP-Tahoe

a3

o

™
— gt}
b A
P e

T T T T
Lot a1l

22000 \ -
™ .
= 20000 [ e e
-ﬁ 18000 | " + 1
- . be——
% 16000 | a
o 14000 [ N A
\

£ 2000 [ A, P
=] A
= 10000 -
2 gooo

TP TP P PR P AP

2000 —e=Fp01 (EEnoop)
b ; y
1E3 0.01 0.1 1

2| 7. TCP-Tahoe S AR wl, Py 9} £,7 9] W3l w2
TCP A&
Fig 7. TCP-Tahoe throughput for various f;T and Pr values.

TCP-Reno
PR o S . . W S L S L A |
26000 [ - p
24000 [ E
22000 | e . ]
S ’— . o
= 20000 [ 1
& e
5 18000 - ~ o ]
B 16000 g ]
s
g 14000 A, ]
= 12000 - g
E e
% 10000 - -
» [ T e S A
2 zo00 A E
E
5000 . N
4000 b h
e
2000 ¥ ]
o L 1 L
1E-3 0.01 0.1 i

2! 8. TCP-Renos AHAIS o, Py &} £iT ¢ Wigle] W& TCP
=y
Fig 8. TCP-Reno throughput for various f;T and Pg values.

www.dbpia.co.kr



=T/ 5 g3 A TCP A& 34S 9I¢h Enhanced Snoop ZZEF

TCP2] W H(version)oll W& TCP A2]&<2 W3y}
Al ¢tk TCP Tahoe$t TCP Reno®| A7}
Ae] gomg B o= TCP TahoeES 7]FO2
AlEdold Ars EAsE gt

I 794 & 4 91%°] Snoop®]t} E-Snoop =
ZEFo] BSOA AREHA! & Aede Y¢S
7 EHE 0NN FHojdo] wWEkd4E TCP
A go] "olA1, A& A == HF &
Ago]l F FEIFE ATt BSol Snoopelit
E-Snoop agent’} EASHA] &S A%l #4 &
AoA IS 7 0] TCP $4IH<] FHolA
o] & Aol¢lslow starts: 2T 5 Ytk EE,
Zzlo] £AFE o]Fd FH7} T8 ACK HAES
FAlE A w2 A HS(fast retransmission)S Y&
FE AR o] ALE EF A=t A xR
Zo]EA HEZE TCP A&o Al gk
53], £ d=e7t A, 7 G0N AE5He
2 #Flo] £AEe Afolle 5 ACKY) AE
A obA FHOIA WE AFEo] xR Zala
A% EFdol2(timeout) &2 213} slow start’} A
2A57] fdvk &, 74 "J3Z4 g3 &4do] A
F WAEEE FHolMO &3 Ao 2 WEs
ZolAA Hok I 40lA B = Q%] #o]do]
WA g si7l E4o] AhdA o2 A5 Akl
HFE ARSI JHE Bl HEZ wE T
o]g #AM e TCP Helge] srolxA |

3}Ag, BSollA] Snoop©]t} E-Snoop agentE |
&3h= A-polle TCP A&l B2 3ol AN
o} BSOl HX|gt agentE2> F4 HAoNA LAY
7 EASC ] AY ARES FAFeEHA
R

& HF E4E AN 9 31
E-Snoop EZEZFS AM3h= 7497} Snoop L

$ Snoop ZZEZFS AMIS 799 Ao
3 BN REE 3t oW agent® AESHA|
%2 745l HI8) Snoop ZE2EFS AN o]
Qo] WMEFE(LT 7 245) TCP A& ol

a=
A5S 3 o & ®Aasly]) wiEoltf Snoo
2EZS =¥ Fold 3AdA sl A4
A £ disiAe 27 30l B bvie) 2
A ARE Edolxell o3 AHES )

o4

Copyright(c) 2005 NuriMedia Co.,Ltd

7] W&ol TCP A%E2] I A=rF Atk 314
‘ﬂ—, IiHZ‘l T’}__:/élol ?j_%g'cﬂ—}(] %—1:_]7_ )‘\l—lg—zj"g‘i %/\(H_S]_
= e Aol BFNAE TH ACK 2] 54

2

A ST A% ARES B el 4 0
A8 g o AiHor e TCP AE ¥
e 48 4 Utk 3183, Snoop TEEFL o}
% =g o9 AT =000DNHE 05 =

o

F&HAl TCP whE ARSEF 7-¢-Hh sk TCP A2
&5 HAch

E-Snoop ZZEZFS AM8dl= 7%= Snoop
TREZS AME ARt 94 o 52 TCP A
& TS 45 F I}tk 001 <fT<0.190 3
ZelME Snoop EZZREFO] ¢F 2w o]ie] =&
TCP H&S 24T F AUtk 3ARE Snoop
ZT2EZHE 27 E-Snoop TEEZLS Fo|go]
WEFE TCP Aa&o] 2 FHolxok oz
E-Snoop Z2EZFLE EF A=fdx] A& o)
7l Edo] WAPS W wE2A Ao ANAEFS Y
S T I AAEN] WEeE AL 7l
Ao] HAlghE = Flojd FAoNA Hu; &&
o2 F&sA Aok

1% 9% Snoop¥} E-Snoop agentE BSol|
P& 749 MHOA 218 TCP =izl &2k W
o] F7FE vEhd Zejazoltt A AWE npe}
o] E-Snoop ZZ2EZS AME3H= 7497} Snoop =
EZEZS IS "R 22 ARME o B
Hrls AT F deS AT + ok =3
E-Snoop ZZEFLS Ho|go] ="EFE 13
Snoop ETEZEZFLE Ho|do] WESFE ¥ &2 TCP
AFES 98 F U2 T F 3ok

Snoop ZREFE] ¢ fT=0.01% FF M=

b

)

al

foir ofo

1

Bomy

25000 T T T T
e
—fT=0.01
20000 || /7= 0.08 T
FT=0.64 Pt
B d 1 T
,i.:: 15000 E-Snoop o
& e
5
= 10000 |-
=z,
L
=)
5000 |
o 1 L L

60 120 150
Time [sec]

21 9. A7hel] w2 TCP =2} M5.8] F7TCP-Tahoe, Ps=0.1)
Fig 9. Increase of TCP sequence number (TCP-Tahoe, Py =0.1).

403

www.dbpia.co.kr



52188 =4 A] *05-6 Vol.30 No.6B

T "] ALH Fl S wEA B
dalA] b7 wlEe] TCP <3} Wi F718kA

oe Fite] AF HYshs AL B F A A
9l E-Snoop ZEEZS AME31H new ACKE A}
f3lo] A&zl gzl £l AL <] WA
2 QAL 8oz TCP &xF HEsl =
718lA] gke rzre] AR 9k =2 TCP

5 45 F M
V.22

£ =RdAMT o] EX1E BellA TCP e
&S PIAF17] 1% E-Snoop ZEREZS A3
=5 Snoop ZZEZLS FEA B A H=
Xl #HR &4E AY AHAEFES BT EAsi
TCP $2ldho)] &e8jA] 5224 TCP AHE&s &
HHo7 IIAATE TZEFo|t) AT, FA
FANA AFAJ] R E£do] WsE Agole

A AL Elolw whEe] ofg HEEFH A
AHES Fhste] A8 HRE Bsh] wi
TCP AHel&o] A Astevke &A1) Utk

B =FoA A|QFeE E-Snoop TZEFLS o]t
Snoop EZEFS| THE XS] 23l Snoop E
ZEZS 7|Hoa slHA ACK #7l AE] FEHS

g3t} AAEJTE E-Snoop ZEREZIM= XY
AR & GRZHE F=AEE new ACK IFES
o] 8afA T HIoA WS AL HF EAE
AR °]——i WE 2 H@%‘g %3N Snoop
IZZEZTHY £ TCP Ads 24T F itk

HFE AlEHIAE o) & J’ oy 74 #H3 g
7301412] E-Snoop¥} Snoop TZEZS] AT H|WL
£ 53] E-Snoop EEZEZS| Snoop Eﬂ%ﬁﬂ—
453 TCP Ag&s =Y F don, 53] A

B
>
[o

7 a0l WS Lol Held BelA o ¥
o 45e WHFe BAT 4 Aok T, TCP

Tahoeg‘r Reno WX FYL3IA E-Snoop EZE
A S 4s & ATk

E-Snoop ZZEFL Snoop TZEFI vRVHA]
2 BSAIXY Z2ad FAnko g FEo] JhssiE
2 7)1E W EAshs &2Ey g oug ¥
7ol e gtk A= 7K ok

404

Copyright(c) 2005 NuriMedia Co.,Ltd

(1]

(2]

(3]

(4]

[5]

(6]

[7]

(8]

[9]

ikl

to

Ao
rot

H. Balakrishnan, S. Seshan, and R. H. Katz,
“Improving reliable transport and handoff
performancein cellular wireless networks,”
ACM Wireless Networks, vol. 1, no. 4, pp.
469-481, Nov. 1995.

H. Balakrishnan, S. Seshan, and R. H. Katz,
“A comparison of mechanisms for improv-
ing TCP performance over wireless links,”
IEEE/ACM Transactions on Networking, vol.

5, no. 6, pp. 756-769, Dec. 1997.

J. Hu, G. Feng, and K. L. Yeung,
“Hierarchical cache design for enhancing
TCP over heterogeneous networks with

wired and wireless links,” IEEE Transac-
tions on Wireless Communications, vol. 2,
no. 2, pp. 205-217, Mar. 2003.

M. Zorzi, R. R. Rao, and L. B. Milstein,
“On the accuracy of a first-order Markov
model for data transmission on fading chan-
nels,” Fourth IEEE International Conference on
Universal ~ Personal =~ Communications(ICUPC
95), pp. 211-215, 1995.

J. Pan, J. W. Mark, and X. Shen, “TCP
performance and its improvement over wire-
less links,” IEEE Global Telecommunications
Conference(GLOBECOM 00), vol. 1, pp.
62-66, 2000.

A. Chockalingam, M. Zorzi, and R. R. Rao,
“Performance of TCP on wireless fading
links with memory,” [EEE International
Conference on Communications (ICC 98),
vol. 1, pp. 595-600, 1998.
M. Zorzi and R. R. Rao,

the impact of error statistics on protocols for

“Perspectives on

wireless networks,” IEEE Personal Commu-
nications, vol. 6, no. 5, pp. 32-40, Oct. 1999.
VINT Project, “The Network Simulator ns-2,”
http://www.isi.edu/nsnam/ns.

28, V1A, A9dE, 2A4E “23GHz #F
WAl 7 F3Z00A Heolde] wstel] w
£ snoop TEREZS| AT VAP, dFERIE
3] S FEeke it =ERER po 143,
2004.

www.dbpia.co.kr



YA TCP 2§ ¢S 913t Enhanced Snoop ZZEZF

Z & % (Yong-bum Cho) A3

1996\d 2¢
FAHBF I A

19981 29 Sk=ElEdiEtal &%
SARFSH AR

199613 39 ~2003\d 5¢ (=

) doi=deE FAAT4d

© 20033 99~EA F=rrEUist

o ey FRFLFE YAy

<P4)Eol> Wireless TCP, Mobile IP, ©] 554

)

# 7| & (Gi-sup Won) =34

20031 2¢ Sk=akEdislhal &
SR FEIHEAD

2005 39~EA| =rEa st
o ek ARENFST A
A

<BARop FAVEST oF

tal

Copyright(c) 2005 NuriMedia Co.,Ltd

= 4 Z(Sung-joon Cho) 2234
' 1969 29 SH=ElEE 3T

AZEI(EAD

1975 2¢ i gigy
AAE2F 2D

1981d 39 S AF1NE gkl
BAIZ TR

19724 8L ~HA)  Sh=rgFF gt

A gz L HRFAFSE wg

<R FAFA, OJBEA BHAAF

p ot

405

www.dbpia.co.kr



	무선 링크에서 TCP 처리율 향상을 위한 Enhanced Snoop 프로토콜
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. E-Snoop 프로토콜 
	Ⅲ. 무선 링크 모델링
	Ⅳ. 시뮬레이션 모델 및 결과
	Ⅴ. 결론
	참고문헌


