2009 st=4tet)|=sts| FH St=YHE==2d

e, oG, 9A T
EEEEEREERER)

e-mail: kim_t_j@naver.com

A Study on Back-off Algorithm to
enhance performance in IEEE 802.11

Tae-Jin Kim", Ji-Yup Lee’, Seog-Ku Lim"
"Div. of Information Communications, Baekseok University

2 o
2 =%olAE IEEE 80211 WLAN(Wireless LAN)elA] 712 dA2 %29l DCF(Distributed
Z o

Coordination Function)2] Zol7] fsty A" ¢ A er3ttl. CDMA/CA(Carrier
Sense Multiple Access with Collision Avoidance)”]%¥+¢l DCF+= /\Eﬂ o]Ade] A& Azto A= Hl LA
e 45S UEUAIYE 2H ool e EFAFAAE AEE, AdE, TEE HHANA Adwol
Z %2i AstEt, B =FdAMe 97 A% & FEo] #AYsHE CW(Contention Window)E 44)
S7F AAF 719 AFo] AF Aodls CWE AA 3] E9F0] A FEF IFAHA S

-0
Aes

_‘

¢

EEE 802.11b, IEEE802.11a, IEEE 802.11g,
IEEE 82.11ne& A%} &) Direct Sequence(DS) the] &

A 71HS o] 835t HY 11MbpsE A s+ IEEE
802.11b o] 714 B AlAS =3t 2]
IEEE 802.11 WLAN MACdAME FAxde dAx=s)

7] 9% Wy o2 DCF(Distribute Coordination Function)
9} PCF(Point Coordination Function)& A} 3tth, PCF=
AP(Access Point)9 Z& ZFoA|o] ~dH oA e 3ol

e HAFerA HF FES FES UFo Fu LSS Adstn AlEdHolAdS o] &3]
Aeg st

1. ME E% (Polling) 4 o] &ste] 2HeldEo] AdS AL
& S %ﬂé}ttﬂ 9 e = 2Holde] HF
A AFE ] BFo] FEaA BAHWEA 1] @ ol g dolgrt glvkE 9ule] Null siZAER Qste] AT
BlUl A}RS%E ol 3 9ty mEX PDA Mub ofy Sl e wAlEel ol AAl dinEe] A
JeEoww oEY Algo] s AHEA HIYRY TS W Aulo A= o] 7l5E AP &EvH3]. DCFY 4
Qo dste] TH W (Wireess LAN)O #4l7 587} ¥ IEEE 802.11 WLAN®] 7]&#ql i~ o Ab
Lolu Rozm AudTh &3t# CSMA/CA(Carrier Sense Multiple Access with

Collision Avoidance)E& 7|9to 2 3slo] RE Ago]Mdo] &
T3 AAANAN AALE T AEE AESHA ¥t DCF

£ sHolH Fh e AFIAE $5E Y5 wol

TR
ARt zEoldol B2 EFAZeNME Aol A=
EAASE 7FA2 Atk DCFe| EAAS Hekshr] s

B A AgEHo ftvh A Z3EA Backoff

Counter®] ZL7|& 7‘<47‘<46] e orr] HAEdor A
FEAT D GEAE L A 2 e

- 429 -



20094 st=4st)|ES

ot A 2ol o]of 273
DCF¢} DCF+, A<t
= AlEdelds Fa A

N ARS Y

Zol vhste] Ameba, 3ol
B4 gk vhuho R 440

2. IEEE802.11 DCF 7H &2

IEEE 802.11 WLAN oA DCF& 7|¥24<l vja H*
2l 0 24 CSMA/CA Z2EFS AR Random3t Backoff
Times AH&3UHG)6][7]. Backoff Timed CW(Contention
Window)oll Al #HES 3he FE3 § E5EFA(Slot Time)
< Fokol AAdETt OWRe HA(CWin) 317EH A4
(CWiax) 1023 7141 A1)} 2ol AT 4 Utk

A<

Backoff Time = random(CW) X aSlotTime (1)

[29 1] DCF Basic Access W2lo A =Holdeo] &4
< HoFErh sEo]Mo] dolE HES 9ls DIFS &<t
71tk el wjA 7} idle “dEfel™ CW(Contention Window)E
HA CWmn=  %713+8F31  Backoff CounterE 0ol A
CWoin Abolell Al dEakA] A8 gk & Backoff Times A
gsto] wiAlel disk H2E AAA I wiAe] s H2
AAdFA 2HolHELS WA FEE EQlstHA FAll
ZF219] Backoff Times 1% #AAIZIth wheF Backoff
Timee] 00 7F7F91x1 ~8lo]do] Aty wixe] e &
Ql Fo idle AEjel® wiAlo] HLeAl FH L, 0] 7]
Aol wAE 2Ho]do] AMEStA =W Backoff
Time Z°l= A& ®Et wAZE oAl idle ZEjol™
DIFS %o o}l Backoff Timeg #HAAIZIth A=
o] ~Ho]A2 M=Z Backoff Times AAI 2Ho]HE
t} o #2 Backoff Times Zo|Al € #&Eo] =o} miA|
of WA Jo& 7tsAE Zolxth

il

|

Contention Winndow Contention Winndow
orFs |~ "
| Backott-window |/ i ga}:koﬁ—wmdnw
Slot ti
ol S e sirs LACK [Srs
game  WHDHde HEOIH
CWa E0i2iC.

[72¥] 1] Basic Access H2)

Backoff TirneO] 0°] o] HAS AFHsA HH ACKE
3 HAE AT AR E A Hrl sfzle] dF¥Ho=
X*if‘c]?iv}ﬂd CWE HAa (WainZ o7t F80] 1A
stE A CWE 29 F7HA Rt
RTS/CTS H]—)\]Q_ xﬁuoﬂ 5]_ oq]ok al E% %}—g]% HOLQ
o2 [29 2]¢F Zo] volHE HE3aty] el RTS(Ready
To Send)?} CTS(Clear To Send)E& nL3H3tt}. Backoff
Timeo] 020 ZHo]Ad2 wiAld Tl AF3A il RTS

zyds A

L

F3t, RTS Zydol= dolHE AEstaxt

= Source ZH|o]A9 F49 NAV(Network Allocation
Vector) A& A& %+ Duration File7b E3s o] gl

RTSE 4218k 2HoJAE Foll E4X|(Destination) Z~H|o

R

14
< RTS Z# o tis ACKEAl CTS ZH IS dA$T

t}, ol T E AHAEL RTS ZH o =E3H
Duration Field #te 2 AA3 NAVE Zo71d A do]g

o AFol Y w 7A wWAFZES A7I$. RTSS
CTSE AFg3 W22 Hidden Terminal A 31243}
RTS9 CTS 3 == 23 dE HA2o &4 =57
Ho=z Fdd 4 8l
DIFS
imsl [oara |
Source
KIES  SIFS| IFS
CTs ACK
Destination . .
OIFS
o NAVIRTS) ' Backe
| NAVICTS)

1. Standard DCF &1 g|

Standard DCF& A 44
< ARggh A

Aol 02 CWin AFele] @Y
3} Backoff Times 7FA Al
DCF <are]&e] g delkzel

& A4ty

2 F7HAA
Backoff A& A4 @tk 2 Wsle] AR
£ g8g o FA N3 4

a8 2

7M7) =

[Z29 2] RTS/CTS Access 4

o

fo |o
t

&
_E_—_
=

2~ o]

A0 Asel AAAE B CWHE T
92 sl A"dE cwak

S
oAt B EY3

2 2
Aowt PESA wol thA FEel dofu}
==

A HEA CWHE dHHez SI7H7IA Ha S50

dofd @ with DIFSO] Alzkubs

71Tkl 2 thA] Backoff

Nzbg Z1tkel ok 817] Wil Aol Wolx A ek wd
AAel Agel A B Ovke FA8 2]
= 2} 7))

c {min((CW;]X 2)+ 1, CW,, ) if collision

CWax if success

- 430 -

[729 3] Standard DCF ¥ig]&

(2)



2009

2.2. |EEE 802.11 DCF+ &112|&

Standard DCF €18 Z3 % d3&A
5 AT Ade (2™ 48 2

srobA A

o]
U FHOE CWHS W
CFAE R YEE 9tk 3kA
CW#s F w2 ZF7HA71A
E3g 3o A= Standard DCF$} & L3}
Eol A+ dojuA CWas dHH o=
FEo| dold u mit} DIFSO A
Al Backoff AlZHE 7|th# ok 7] wlitddl Ao
DCFe} npzb7bA 2 & Fo & "olx A Hrl.

o]

RIofie e

Collision  Collision  Collision ~ Collision  Collision

-POOOOE]-

Success  Success  Success  Success  Success

[2%] 4] DCF+ &g &

min((CW, ;X 2)+1,CW,,.) if collision
CW,= . . (3)
n max(mt(CWn,l X 0.5), CWmin) if success
2.3. DCF &1g|& H ot

W 250

& A 5ol

=
@e Be Mot

oF 91417

4

Z CWunll A 543 Backoff Time
ZEo] dojdtta 7Hgstd ts CW
= wHs WA
o]

ol FE
e

Ao el

Aldl= CWE ez Fo 2 Ui s

(43} o] yepd 5 Sl

o ol

min((CW,_, X 4)+3,CW,..)  if collision
cw, = . . (4)
" |max(int(CW,_, X 0.5), CW,;,) if success
3. AlEgolds ol 88 MsHIL

17
of\
of
ol
N

| gle wwre) &
9181 1000 744
A7) blleh

SRR

L
pu

= X358, o] & 3ttt [1¥ 6]

el Standard

7V F7vsked wel g0 "ol
]_

© 2Hol A4

DCF$¢} DCF++
A= AL g9l =
o] Z7}o) ulgt Zog "olAn
[2% 7]
X35 ES HoFa
d uw] Standard DCF<} DCF+
e nt 2g o] A4 1070
a7 "Wojxth sk %k At DCF
A F7tol Adglol 71Ee dag
Ko

# o]

o
o

dn oy |

do fr Lo

EE
J

f

fT
e

W mN e © we 3o rlo
0%
2
oX

= ;9,
\ID ﬂl

W

| —e—ieee s02.11

| == DCFs

5 | —&—Proposed

0.0

0 20 30 40 50 B0 0

Number of Stations

80 a0 100

[72¥ 6] Saturation Throughput(Basic)

0.84
0.83
0.83
0.82

0.g2

0.81

0.1 —&—|EEE 802,11
) [ —

—&—DCF+
0.80
—b— Eraposed

0.80

0.79

10 20 30 40 50 G0 0

Murmnber of Stations

80 a0

[z2&] 7] Saturation Throughput(RTS/CTS)

LAl AT Ase 7IE

& Gugs

= = ]
L.

T 7

- 431 -



20094 st=4st)|ES

6.0E+05

~.~.~ \

5.0E+05

R T

ZOEHDG  freeeemensnsnne B |EEE 802,11 |-
—e—DCF+

1.0E+0¢ B, S L L L LU
’ —&—Proposad

0.0E+00

M0 20 30 40 &0 60 7O B8O SO 100
Number of Stations

[2¥ 8] Access Delay(Basic)

6.0E+05

5.0E+05 —&—|EEE 802,11

&—DCF+

a5
4.0E+05 —h—Proposed

2.0E+05

2.0E+05

1.0E+05

0.0E+00
10 20 30 40 S0 €0 70 80 90 100
Number of Stations

[29 9] Access Delay(RTS/CTS)

o & gk

2.00

.75 k-4 &~ IEEE 802,11

—&— [CF+ 8
150 | g
—h—Proposed -

1.25 T - - g

1.00 e
0.75 o e

- B i _ b
0.50 o .

e
0.25 y

0.00

10 20 a0 40 50 60 70 80 90 100
Mumber of Stations

[27 10] "] F7tel we FEE

4. 2 E

CW3ke 2w S7HA A ZEolAde
Q3le] &0l "WolA= ZAA

“
< 4 STHNA AAH FESE

H =52 Standard DCF¢} DCF+7F 9zl A% A-F A
| 3

4588 =9 § &= Simpledt S| ES AksATt
A AledE CW#s 438 CWmntts =ole 2 B
o o ZoFEE Zo] AAAR] FES WAFoR A
9] Folx = A Standard DCF9} DCF+ H W E 53
g F AT B =Rl At &aEl5S DCF+
Wale] AL olfsta Aes "WoEdyE f4av BY
S 58 ATE E=dm AEHIAE A8 7]1¥ DCF
WA RT eEs Y5 ATh
2 ATHIAE T CWekel DCFd 5ol T3 98
i AdSss & F AU FF ATAARZE 2y o)dF
of #Agle] SEC] Ao CWE F7hste dugF
o] ol wlg] xHHAFE o F3tu 2Ho| Ao upel
Aget CWEks vy Foste 4 CW A8 dugF
of Wizt Al EAT A EHoAS B AT Y58
T3t of g o]

[1] The Editors of IEEE 802.11 IEEE Standard for
Wirelee LAN Medium Access Control (MAC)
and Physical Layer(PHY) specifications, NOV.
1997.

[2] Y. Xiao, "An Analysis ofr Differentiated Services
in [EEE 80211 and IEEE &802.11e Wireless
LANSs", Proc. In ICDCS 2.4. pp. 32-39. 2004.

[3] &<ht, o4&, W3 “IEEE 802.11 DCF 4
AL Qg A Ao duEEe A
e BAY, AR =4 A 429 TC
Al 10 &, pp.709-720, 2005.

[4 H S. Chhaya and S. Gupta, "performance
modeling of asynchronous data tranfer methods
of IEEE 80211 MAC protocol”, Wireless
Networks, vol.3 (1997), pp. 217-234, 1997

6] T. S Ho and K C. Chen, "performance
evaluation and enhancement of the CAMA/CA
MAC protocol for 802.11 wireless LAN's”, int
Proc. IEEE PIMRC, Taipei, Taiwan, pp. 392-296

[6] F. Cali M Conti and E Gregori, "IEEE 81211
wireless LAN  Capacity analysis and protocol
enhancement”, presented at the INFOCOM'9 San
Francisco, CA, Mar. 1998,

[7] L. Kleinrock and F. Tobagi, "Packet switching in radio
channels, Part-I The Hidden Terminal Problem in
Carrier Sense Multiple Access Models and the Busy
Tone Solution”, IEEE Trans. Conmmumnication, Vol. 23,
No. 12, pp. 1417-1433, Dec. 1975.

s = A



