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A new MAC protocol to improve a performance in IEEE 802.11 wireless LANs
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ABSTRACT

A new backoff scheme for infrastructure mode in TEEE 802.11 wireless LANs is proposed to improve a performance. Each station
generates a unique backoff number using total number of stations, fairness parameter included in beacon frame and an user’s ID that is
assigned by AP. The station sends a packet after its own backoff number of idle slots, which makes a collision free access among stations

within AP’s coverage. The proposed method shows better performance in the view of channel utilization and packet delay than an original
IEEE 802.11 CSMA/CA backoff scheme.
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Taglg 1°Parameters used in simulations
T}2}v] AE s
Slot A 7t Ty 9 usec
SIFS A1 Tyis 16 psec
DIFS A1 ¢+ Tyigs 34 psec
hva x 5

" idiﬁl? " L eny 20 psec
Ag Ad T oropdetay 1 usec

MAC 3| 717) M, 30 bytes

FCS 227] Mg 4 bytes

6] ©] € (payload) =7 M, ioad 1500 bytes




IEEE 802.11 &4 @9 45 & A 2 & MAC Z2EF

0.80 T T T T T T T T
0.85 . o B L
0.80 .
/7
0.75 dor g
g I ~
5 070 =
N s N
= =
5 065 ", W
2 o060
=
£
5 0% = -~ Original 802.11 MAC e
050 oo - Proposed Backcff(Tm =50msec) | |
+ Proposed Backoff (T = Smsec}
045 —Y— Proposed Backoff (T = 1msec)
040 T T T T T T T T

[ 2 4 [ 8 10 12 14 1% 18
Number of Stations

O3 3 che| o wE g o|8E
Fig 3. Channel Utilization vs. number of stations

2% 4ol A= APl Bt A4S EE BeTa o
709 AANZEE B ETh A WA S AFE AL W,
EEAEE FERERERFES DEIER TR
W 2 AL 2 5 At} Beacon W4 1AL A& $4
S5l M 7)) e v ala ) A A7

21 o -
of F&E VXA Bt
1l T T T T T T T T ) J

5 --m-- Qriginal 802.11 MAC

[ ®-- Proposed Backoff (T,, = 50msec) i

£ % Proposed Backoff (T =5msec)

E 10 4] —v— Proposed Backoff (T, = 1msec) 4

8 ‘ /

5 o ’

g i

e - ]

=

N /

Q 7 4

a y -

o, - »V/

) i e ]

b5 P =

ENY )

T T T T T T T T
0 2 4 [ 8 10 12 14 16 18
Number of Stations

g 4 che| Jiof e "y cleala a3l
X1 ALzt
Fig 4. Average downlink packet delay vs.
number of stations

¥ 5 B APE H7)& RulE 999 X
AOE T 7t 2L u= 7)E
FRTAA Aol Y oA=& B 5

= =
shed, ol the 92 e 7 Hdo] AFH e o

HA7] wjiEol v}, 2o Tk e i) wobAd, Al et
S Pe) w7 A e vEe) i uc AR FolAl =
A& ¥ 2 9leh £8) beacon M A7 A0 S5
o $& A%5S vetdoh s7lo] MAC AS9 AE 7
o 22 & o, R & AFeh] fsiM= Ao Ao
i gho] 2448 Aol W dofuhr] W, Bt
Ed8 F-37F 2 31, beacon®] A F 1HA 0] F 5 A
o AL WEEY] AAAE A e) Mo T gro] 07}
wlojof A9 HE & 4 9L 0.1 Z beacon A F HA 0] 2
25EN FL S RAEY
™ T T T ' T T 1T T T T
14
= Original 802.11 MAC /l
B 12 —s— Proposed Backoff (T, =50msec) |  ~ |
g 4~ Proposed Backoff (T = Smsec) ,l/
% 10 4 —v-- Proposed Backoff (T = 1msec) '/ i ®
3 A
& / e A~
:“é_ 6 * A i
> & o i
% 4 ’ m////'_/;.,»/’
£ -
o T T T T T T T

Number of Stations
ag 5 el o e B Hala
Bzl Xjot A2t
Fig 5. Average uplink packet delay vs.
number of stations

V.2 B

e
o
N
-

b= o A+ [EEE 802.11 541 & o) 4 171¢] A

Z&E Eol7] AslA 71E2) CSMAJCA 14 2] MAC
Z2EZHE & WA 2 HE e AlQhst
o 458 HIskdoh Ajehet weke 7h ghlte] ApZ R
B @i a3 Dok AP7F d sk st ghs
o] 4-3leo] T UG W gh e AaksiA H
2 gk 9 idle E%0] AV dlolH A3l & dE e
Aot g e M2 ohg Mo 3 gk 7hA] 7] Wi
o o] A A & FE FEol A flx, 4 adw
o] H<& M A S v beacon A5 & ) vh} vl 7]
uf ol HEro] FHAE BASHA "k A e dheke

763



s FHRFA = EA A3 445

[1] Partli:Wireless Medium Access Control (MAC) and
Physical Layer(PHY) specifications, IEEE 802.11 Std,
2007.

[2] G. Bianchi, “Performance Analysis of the IEEE 802.11
Distributed Coordination Function,” IEEE J. Select.
Areas Commun., vol. 18, no. 3, pp. 535-547, Mar. 2000.

[3] F. Cali, M. Conti and E. Gregori, “Dynamic Tuning of
the IEEE 802.11 Protocol to Achieve a Theoretical
Throughput Limit,” JEEE/ACM Trans. Networking, vol.
8, no. 6. pp. 785-799, Dec. 2000.

[4] Z. Haas and J. Deng, “On Optimizing the Backoff
Interval for Random Access Schemes,” IEEE Trans.
Commun., vol. 51, no. 12, pp. 2081-2090, Dec. 2003.

[5] C. Papachristou and F. Pavlidou, “Collision- Free
Operation in Ad Hoc Carrier Sense Multiple Access
Wireless Networks,” IEEE Commun. Lett., vol. 6, no. 8,
pp. 352-354, Aug. 2002.

[6] Y. Xiao, “IEEE 802.11 Performance Enhancement via
Con-catenation and Piggyback Mechanism,” IEEE
Trans. Wireless Commun., vol. 4, no. 5, pp. 2182-2192,
Sep. 2005.

[71 B. Zhou, A. Marshall and T.-H. Lee, “A k-Round
Elimination Contention Scheme for WLANSs,” IEEE
Trans. Mobile Computing, vol. 6, no. 11, pp.
1230-1244, Nov. 2007.

[8] A. Ksentini, A. Nafaa, A. Gueroui and M. Naimi,
“Deterministic Contention Window Algorithm for
IEEE 802.11", IEEE International Symposium on
Personal, Indoor and Mobile Radio Communications,
2005.

764

KA

24 $(Gyung-Ho Hwang)

1998'A KAIST A 7| A x}5 3}
(T2

2000'd KAIST A & 4483}
(FEAAY

20053 KAIST A zpAA4kes) (3 8hdkAl

20053 ~ 20073 A4 AR FAALGE A 7Y

2007 ~ S A e En AR FAY FE IR

AFEFEAF A3t
KA Eol: o] EEAMACZZEZ T4 W4
Y E$ 3, RFID A 2 €)



