Journal of Korea Multimedia Society Vol. 7, No. 10, October 2004(pp. 1443-1451)

24 MEYTN B2 gl YRE o] 3tE TCP
£E AL 9 AR 2AFY AAUZ

yy’, olmyg”

2 o

¥ =RdME P MEYIM 2utd $2E7F 54 $2EQ] 3 °, NAZAA K& AEE wol
B2 Znld FAEAAY Pa AHE e =% ?o} dEE YRE o] &3H FF AL 2 &
dE AZE MR AE AUS S ASTE ATE FAHE W M% dAxe #A3E AEa7] Al v
&8 ARE o] g3t AR 2AEYo) o|F|AI] W WA AR AF A& Y A BHE
JbATh B g ohal P32 Ayt $2 %S EAR 32ER e WAL A48 g3 JA FIFO
Hol] AR Fo UFol Aoz, |29 P2 #4488 5 9E HOL(Head Of Line) £27
EAE 2  slvhe A= sk

Packet Scheduling Mechanism to Improve TCP Throughput Using
Link State Information in Wireless Networks
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ABSTRACT

In this paper we propose a new packet scheduling mechanism to improve TCP throughput and fairness
with estimated link state information in wireless networks, in which mobile hosts are receivers. Since
a priori estimated link state information is used in this proposed mechanism, the entire packet transmission
time can be reduced. In other words, packets scheduling procedure is performed before packets are
transmitted using estimated link state. The proposed mechanism also has an temporary FIFO queue to
store packets which are on the head of queue and can not be transmitted due to bad link state. Using
this temporary FIFO queue, HOL(Head of Line) problem of FIFO queue can be resolved.
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Schedule to send next packet

Step 3: Retry to send packets in temp buffer

e AR AAY S A Aok & ALY
A sz $AQ AR Ao} ol A AEE ot
shesbolt %, U4 72 $7 AAL AP 2Ax
SAEZ Gl P29 Aer) Tow AREEA
sy o2 @ AAS A2 Aok 2o) o,
B ERAAE o5 YA 7ol ARE AR AWE
st ol g 2e ¥ A AL AL88d, o
o g 45e Mae.

a) 139 A (Fixed Time)S A LH A S

o) W22 YEYA A48S uestA g AR
A4 A7 T2 #HF RTTRound Trip Time) &
2i5te] S8 AEAI7ErE o) A Azt o] Fol o
Al Mol AgE o] e AR S A HE e el
t}. o] wrale] B0 2 F&o] 7haElr] o &
T@o] tasithE oAk ME YA A& 1
32 3 A Alzkoll AR o] o] oA ] W E
ol iAo 2 MEYRA et EFeHA g P38
o] W37t A& WEYF HH3rhs Aol

b) P39 B3F bad FH) NZTL LT BS

of AN E YA A Fefof what A AH S
ste WAolth. &, AEHAY) FEILE FT
bad/good Z e & WHEIIT = AS nEste] HEsh
= Aol Bupy 3 2E7} 7Aool A "ol A

2 Ao x o g3t AFH A Fer} bad
Sole 71AF NN dFHARA T HFlo] &4
ol 222 837} good AE 2 W3E o] Fo
HUlE Aol g} gle Afo] € Aojrt. fratA o
g A7} bado]7) WEol AL A 2
o] & HAAE F A9 HF bad FH
T WHF 8ta1, 2 o] F BujA "t
= g3 Ao ua F WEZ

<
n)

B we} F-gF o2 sf3le) M4l o] F x|y
qE, NEHT Y] AL AL AA A%
BEES Y F Uddke FAE 1A o] whae A

Ao m Wahe FAYA HdL 2-state vFES
Z # A(Markov chain)& AHE-3le] a4 g 4 ok
Aulz o2 J )7} e FA AEE = Gilbert 29
21 ON-OFF Hh2]o] @o] AL&-5 ol 2 &H) o] a9
g 2l ofefo] 19 49 2ok P A 0 AHE)

o

52 a3 2ol F¥Ho Aok

Yl
CONRO:
-q

a8l 4. Mg 30| st Gilbert 2-state &4 Zd

my=p/-q+p), 75=0-9)/(1~q+p) (3

AFNA 759 7ot 274 YA “Bad” FEIS
“good” el e} BA4H 2B JEITH 99 A g
S8 24 JuIAY BF AANLE 78 F 2
o} %, Bad, Good 4819 B3t Qol& 22 L9
LoZ B30T, b Joave 3 % o

Ly=1(1-q), L;=l/p @

E AN o] & 7|7+ X9 o1 g3 7]& 9
AFqEore Add mat A <434(Exponential)
EE /MRGI /G Yol A 3 48 B3l
& FE AMgste, Al el ARFH de H@ 3
A- %A €t

e 2 Mz

4. 845 Hn

e M AYS 45 vlag A5t 99 19
3% e vENZ §4E 2T =, 27 A
B o= 9lEo] 10719 &2 52E} 10719 2uld
32E7F 3t 7|A TS T8t AZ2H Aot
TN EE ZAEAM AFHo A2 shte 7
A Bt ME U Zuld TAER A5
ojxith 71&e G uYEFH B = el Agd



S UEKAIUM 23 MEl FEE 0|8sl= TCP &8 S4MS

AU TE sted AHgHoIA B
g9 2ok AU ol DL Crrd AL

o
Ao M 7175 9] FIFO oA e R MER
A A2 AAE Yo dolvte AAE

3

[«0
=L
N

(o]

7] W&o, 1A= 9] FIFO 79 Avle

Aa 7pg gt =8 A" A|HE

2RTT #%¢! 336 msE AH&sldn

ON-OFF H2EE A}4-3 9= bad AH 01]/\1«]
o 8] & & 0.8, 22| 1 good AEf ol A 2] o 2] &L 0.0
2.7 A AT. =3 ol o] YoM ® 16l B
& vle} 2ol HF Good 48] 717+ Bad A8 717+
S = 108 Aolrt UEE Hdstgrt

1% 5% 719 FIFO 2A &9 W23 CSDP
A, 283 B =7 Ads F oA A o
?M s 58 B gk I xF

2 TCPE At&3l= FTP AiA Y 8 vz, v

5
aA7E
489 7

o
Y rlr:i

HJ-I—E

S8t MA AAHSY NAHUS 1449

ok ® ¢t ol Y3 FHE A F8te A3}
= Al 7HA *ﬂ]%‘%‘ Hralo) A Fixed %42 &
WA vlgte ofzhe] W BES 7T o] ALR
Fixed Aol M= HOLL. 2 13l YA} Foll E9]
RE HAHE @ed] YAPAIRE Foll A4-817] v Fo
dA g ol el o] 1y 72 7 Ao A 3tk TCP

4227800 KB 2719] Hio|HE At Zele
P AAL BHodF T o

X[ H (delay)2l 8| m

100

ol
o

60
40

x| 2 {sec)

20

& 3o TCP Al Ao A @3 A1 (x) 3 A4 H
o7l B HolEe] % = 58S Uehdeh 2] 23 6. Metel tiF{UZe| X! (delay) HIE
A = A=}
zi; ;{f;ﬂf;:}i? fgfj;;" . m;j 19 18 59 612 4 ARo] ALE AL
h h T AAEge]l MuE dgo] Be VEND BAYS
E 1. AIRSI0IZ YEHZ Ti2j0lES S HS O adHde ¢ 7 A%
HfA"3z Qg 1 Mbps
D] ;‘(_J]_Z]oq;\ly} 1.6 ms 8|2 E(Bad) Zolol E EEH T
FAHEA A= 1 Mbps 18
HAIHE Z71(MSS) 512 Hlo]E 12.5
FAVES =7 8 K g 111.2 Bl
FTP 27| 800 K " | o
TCP 94 & 1~10 10.5
B Bad A} 7)2H 100~1,000 ms O s 4 s 6 7 8 o0
HF Good 48} 7]t 1~10 sec TcPel

£ 2 (Throughput) 2| H| @

&28(KB)
o v & ®

TCPel %

33 5. HgHE siFHES 4

I8 7. HAES Zo|of ma

99 1% 7& ON-OFF 2A&3 oA oy

WE Zolo] Mzt Hgel MLE v £ &
& WZE flete] 2 TCP 2258 $UT w2y
aq% 27 %1 P99 g A A9 1Yol
N 2 % Q%o] Bad MAES Wol7t A4E de
&g Qe 4A AL AYESE AL ol
AE shebr) e Sol W& S EEE 7P meA of
of W@ +%F 477t Basiy,



1450 ZEIDICIOBHE =&KX HM7A H105(2004. 10)

3
!

=

BT 7IAFAA Zutd S2ER H3lE A
$3tE A 780 119¥ FIFO #& AH&-3 2
2y §-4 dolegae] dE S4% & Hrld
.gr;q], 233 O)EAMER Q% WA Ao W=
2ol HOL B2 EAE 7HAA €. o2
EAZE A3 935t ga AH &5t o]d
o2 e dg dAUS Basit  =&dlA A
Elx}]i_?__/}_ﬂ]za Hale 53 A o2 gAY S
B de) FRE o] &3t 7|EY
FIFO ol M2 9Al FIFO #& # 7}t HOL
ZAE sdstH, M EYR 383 Holzz A
84S Y ¢ ATE FHE P = ARG
A dAUEe T2} 19T B 7 ohzt Az
TCP Eiiiow wutd 3B EHF £4 9
ol B4¢ & Y, HAY FHviEe 4Poz
TCP9| é% )5’\]?—_] A= FHE 7T 2
2} A tg L AHEEE dEuHES o F
AUZFA B2 4FE L7 Y& oldl hE 5

A7t desin.

[e}
< %
e
4

#1128

[1] A. Baker and B. R. Badrinath, “I-TCP: In-
direct TCP for Mobile Hosts,” Proceedings of
distributed Computing System, pp 136-143,
June 1995.

[2] K. Brown and S. Singh, “M-TCP: TCP for
Mobile Cellular Networks,” ACM Computer
Communications Review (CCR), pp.19-43, vol.
27, NO. 5, Jul. 1997.

{31 H. Balakrishnan, S. Seshan, E. Amir, and R.
H. Katz, “Improving TCP/IP Performance over
Wireless Networks,” Proc. IEEE Distributed
Computing Systems, pp.365-373, May 1997.

[4] K. Ratnam and 1. Matta, “WTCP: An Efficient
Mechanism for Improving TCP Performance
over Wireless Links,” Proceedings of the third
IEEE Symposium on Computers and Com-—
munications, pp.74-78, June 1998.

[5] Chunlei Liu, Raj Jain,
Coherence to Enhance TCP over Wireless
Links,” IEEE/ACM Transactions of Net-
working, June 2001.

“Using Congestion

[6] Benyuan Liu, Dennis L. Goeckel and Don
Towsley, “TCP-Cognizant Adaptive Forward
Error Correction in Wireless Network,” IEEE
INFORCOM 2002.

[ 7] Chadi Barakat and Eitan Altman, “Bandwidth
tradeoff between TCP and link-level FEC,” in
Processing of IEEE International Conference
on Networking, Colmar, France, Jul 2001.

[ 81 P. Bhangwat, P. Bhattacharya, A. Krishna and
S. Tripathi. “Using Channel State Dependent
Packet Scheduling to improve TCP through-
put over wireless LANs,” Wireless Networks,
pp.91-102, 1997.

[9] G. T. Nguyen, R. H. Katz, B. Noble and M.
Satyanarayanam. “A Trace-based Approach
for Modeling Wireless Channel Behavior,”
Proceeding of the Winter Simulation Confer-
ence, pp.597-604, December 1996.

[10] D. Duchamp and N. Reynolds,
performance of a wireless lan,” in 17th Con-

“Measured

ference on Local Computer Networks, IEEE
Press, pp. 494-499 Sep. 1992.
[11] M. Barry, Andrew T. Cambell, and Andra
“Distributed Control Algorithms for
Service Differentiation in Wireless Packet
Networks,” IEEE INFOCOM 2001.

Veres,



SN HERI0M 23 MEl BEE 018

7 o4 =
199549 69¥ ¥ & Polytechnic
Univ. BFA}

1994 7€ ~1997d 2€¥ (&)
AR ARG
19979 3€~3A AEd g

N

[
.

ARk HE M T)o] BAl QHY T ER HEYHA
A

Ty
584, FHA

She TCP &2 Salg 218 W2 2AEH WAHLIE 1451

o & &

=]

1998 AwTietn QR aeta
£4(3hp)

20009 AR theta A B2 e
5 2QHEAD

20009 ~ @A gE T AF
B 783 (212}

B4 FoF: WLAN, Multimedia communication, High-
Speed Network, Ubiquitous Computing, and
Internet QoS



