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Performance Analysis of Backoff Algorithm in Wireless LANs
with Prioritized Messages
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Abstract

Distributed coordination function(DCF) is the primary
random access mechanism of IEEE 802.11, which is
the basic protocol of wireless LAN based on the
CSMA/CA protocol. It enables fast installation with
minimal management and maintenance costs and is a
very robust protocol for the best effort service in
wireless medium. The current DCF, however, is
known to be unsuitable for real-time applications such
as voice message transmission. In this paper, we
focus on the performance issues of IEEE 802.11
which accommodate the prioritized messages. Existing
results use the initial window size and backoff
window-increasing factor as tools to handle the
priority of the messages. Instead, we introduce a
novel scheme which chooses the backoff timer with
arbitrary probabilities. By this, one can greatly reduce
the backoff delay of the lower priority messages
without degrading the performance of higher priority.

1. A&

-1 A (Wireless LAN, Wireless Local Area Network)
SN AT Alolsr] fs 8 E DCF
(Distributed ~ Coordination ~ Function)™> CSMA/CA
(Carrier Sense Multi Aceess/Collision Avoidance)E
Zlwto g2 &, FEA gAY oZ BEB (Binary
Exponential Backoff) ¢u#]5S  ©|-&3HC}HIEEE
802.11 WG(1999)].

DCF 2ol whe} a7 (station) 5> WA A S
AEat7] ol A ARgAFE gl vk A
A A A ZH(DIFS; Distributed Inter-Frame Space)
Frietd, 9avl= Al wAAE HEst
do] uhE Aol lvkd A4 & F o
271 wAA Aol k" wrzbx] 7u™
. ©] W BEB Zarg]Eel ofa dariEe] e
E}o] ¥ (backoff timer)v [0, W—1] HS ufelA
e delz Adgste]l di7jARke AAgn o
/1 WE contention window(CW) =& #Qx 3
(backoff size)e} 3FH, %7] #hS HA dx$ A
(cw,,) & Foxity, agfa Aes gl 07t
o A7]E WX AlZK(backoff time)o]Z} FHo).
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= 2 3= WS AokslSal, Aad and Castel-
luccia(2001)+= interframe spaces(IFS)E AT E=Z
vz2A ddsts geks Asksith Pallot and
Miller(2001)= W QX A7HS AMelsts SEFFI

AAM M7 e wAA = HLEHA] B
XS AL ey oelg AFES BF
AlEgloldel o FaEon, A Y-S
AAskar A ek H ol Xiao(2005)E %7 €
©$- =7(initial window size), V= F7FA
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Figure 2. Average backoff delays when oy = 1.6
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for various initial window size of class
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Figure 3. Overall throughput when oy = 1.6
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