The performance evaluation of IEEE
302.11 DCF using Markov chain
model for wireless LANSs

J) oaldini L DCF (2108 (L))
W A5 (o) i A gS Jla o pad ) Jaa

A.L:)JJA ALl
Sxb ssa

sy



Article 1nfo

Article history:
Received 1 February 2015
Received in revised form 29 July 2015
Accepted 2 September 2015

Keywords:

*Wireless local area networks
DCF

RTS/CTS

eAccess mechanisms

Total number of slides: 16



s S\

a® &
N

ol e Jla o asas g cldals ) 0 WIWLAN b2 5l & ye
Sy pare 5 (5028 sl 4 8 Jila TEEE 802,11 JSG 53 S sasa

(48 ) IS a3l Tl 53 53 O 58 8 S5 5 (DCF)oad )55 candii ol
backoff » i« o o )8l

) ADCF 5 (s Ul O J2e 2 530 5 JUIS alan ) Lyl 4 Al
aJlag



e J IS lize 40 Medium Access Control(MAC) JS55

O a4l ) S) il 335k ) TEEE 802.11 s (o sla 450
JUEE Y Iy et \J A 2202 cL;E\_u)\ range - 2 g sl ag\;h.g\ L;ALA.\

infrastructure.2 adhoc.] :aren sl 452

A Jalii ) Lagiioe aaly 4iala 53 2 g ge sl o8] Wi ad hoc 2
il Ll aal AP 35k )l b o&iul W infrastructure o



Carrier Sense JN55 3 (sl » S DCF &b ) IEEE 802.11 JS55 5

A8« Jec Multiple Access with Collision Avoidance(CSMA/CA)
A odlid

A e eyt | JUS 1 i€ Jla ) cile Da) aa) g3 a8l 4ailia DCF o

oL DIFS 4S 4dlial ey alaald 43 ) 5313 s y) MAC S5 250 Jlandl JUS &I
JJSGAJJS}A cJJ‘J

S0 Alal sk JEn) ) J 4k g 30 0 K (DIFS S 3 JUKS (0 S sense ) os
A« wlall backoff interval

D9s e oS backoff sxijlad ) aal 3 G (ol ) Bl a5 JUIS gadi ol e 3



Db e 4S Sla ) g el (8 gia s Hlad 2 ol iS o K pla e Sl Jan) L)
Db e Jlad Jaana 01 jled 2 gl 2l ) 2a) & o JUIS

Ded e ) JWi 2 ed jiea backoff s jladi 4S Sl )

A gd e QAN [O,W-1] 2253540 ) backoff (b )
W= current backoff window size
= initial backoff window size(CW_,, )
A b e ACK abiy 2 S bl 53 ) 2ala diaia s K4Sl )
s e S s (50800 le )4 a8 Jlu ) 2 sl by )3 ACK aliy 4ailia




J}MGADQIA.\M‘LS\MA)AJL@A@\S\JWJJ‘@MD;MJA&\}

5,0 1) JUS Request-to-Send(RTS) a8 Jhu )l b aaia s K coals Jlu ) ) Jd
as La

G’ Ciga 1 Clear—to-Send(CTS) (:-1)5 «RTS (u)ﬂ Caaly y ) B diala a)g
i e e s K4y JUIK 3 g al )

4 daia o g 0210 Gl Hy (Haal Cga ACK alaw (UL 2 33 K e el sals Jlu
e e a8 2lava

—|siFsf— —sIFsf—  —|sIFs [+




. The backoff counter freezes when the STA senses that the channel
has another transmission:

Pli.kli.k} =p.0<sk=W,—1, 0=si=m. i1 51 ISR ‘ 5 y\ " ‘
L 4
[} ‘ :
{ J

. The backoff counter decre ments when the STA senses the channel
does not have any transmission:

Pli.klik+1} =1—p.0<k<W;,—2,0<i<m. (2)

. The 5TA enters the {— 1,0} state if its frame is a successful
ransmission: » S ¢ >
- 0ald U‘“:‘LA"‘UN‘ a‘)S‘)A lls
P{—1,0}i.0} = (1—p).0 £i<m. (3) -
The STA trans mits its frame without entering the backoff processifit {1 k}
detects that its previously ransmitted frame was successfully re- :

ceived and the channel is idle: \/ \/
P{—1,0—1.0} =(1—p).0<i<m. i4)

als ya ke ) Dl
. Ifthe STA finds that a collision has occurred, the STA defers the trans- backoff backoff
mission to a new frame and enters stage 0 of the backoff process:
— P 0<kew,— (5)
P{0.k|—1,0} = g 0= k< Wg—1. (5)
. The STA chooses a backoff delay of the next stage i after an unsuc- = (O iR m)
cessful ransmission at stage i — 1: 2=
K=(0.....W,- 1)

P{i.kli—1,0} = %,1 <i<mO0<k<w,—1. (6)
1

. The STA has reached the last stage of the backoff process and remains
at that state after an unsuccessful transmission:

P{m,k|m.ﬂ}WL.ﬂ =k=Wgr—1.
m
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Fig. 5. The normalized backoff probability of Ziouva's model.

Fig. 4. The normalized backoff probability of modified model
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= 1023 bytes

payload
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Model with RTS/CTS machanism & payload = 1023

—=—ZA model / W=32
——ZA model / W=64
—+—Modefied Model / W=32
—=—Modefied Model / W=64
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Model without RTS/CTS machanism & payload = 1023 bytes . Model without RTS/CTS machanism & payload = 1023
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