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= w38 DCFe| &5l 7idesa, IEEE 802.11
TGeE %3 ZFsp} 8= slck oeelAe
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zt TC = wWwxe] #Hx  21x9(Contention
Window: CW)E |3k}l DCFellH = ofS (1)4]
3} o] Efje] BAe) ARt glo] T5§ 24
] Back-off A|7hg A19|ghc}.

Backofftime = Random () > aSlotTIme (1

()2]ell4] Random( )i= [0, CW] Ale]e] #dgh &
FolA] el AWEm,  ojd] CWe
CWoin < CW < CW,, 2] HS]ollA Alslgc].
34, EDCFE] 74+ chy @43 o] 2 =)
H Ze 2ol e 2dol] ME $-4 =9)0l ol
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Counts (SRC)2} Long Retry Counts (LRC)Z 5§+
sl=rl|, o] 75l EDCF ghehe z}zhe] ol offs)
4]t} Retry Countss. Short Retry Counts for
Queuve i (QSRC[i])%} Long Retry Counts for
Queue i (QLRC[i])=S A}-&-glc)
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G4ol wle} APH3}E] back-off A|7He- ZAAE = 4)
2 B P g5 =9t 011 A=
AAZE 9wzt debrke] Helsl apd ol
TAE Holshs Weke AA|sbe, ML2A64]= 4
Algb gzke] -4 =918 zEishe wkke A4
gholh Aol ARgsl= 2t ulzig: 2 s 7)s
o] Aol E 13} 7k
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Notation Definition
Contention  window  size  of]
cwi™ non-real-time station after i-th|
collision
Contention  window  size  of]
cwi™ non-real-time  station after i-th
collision
!Muximum contention  window
CWRT_max ; : :
size of real-time station
Maximum  contention  window
| ¥immrs size of non-real-time station
Minimum  contention  window
CWrr_min . . :
js_lzc of real-time station
Minimum  contention  window
CWKRT_min g y .
size of non-real-time station
Maximum number of collisions|
L lluntil which the offset value can
ibe applied
g |,Back—0ﬁ' time of real-time station
' after i-th collision
Binrt) Back-off time of non-real time
station after i-th collision
i Laxity  factor; defined by
equation (7)
Tr Residual time of real-time station
D e Delay bound of real-time station
STArT Real-time station
STAxwr Non-real-time stations
STANRT higden  |Non-real-time hidden terminals
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STAZ}S] 35 315 ioll w2} ZAdc}. & STAZ
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c} olu] STAwr #|Zle] A& g F A=
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50| LAY dvich Ao FUR, 1 3
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STAwkrE $1%F back-off A7HB™ )& c}e=} 3
o] vjehd 4= glctk

[ offset+Rand]0, CW™] > SlotTime, 0 <i<L
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@Al CW!'" 4= [CWart minn CWrrT ms])
A A= e oA 2' - CWrrrmin] S 7}
Av, Rand [0, CW"™]+& [0, CW"™"] 2] 3]

o4 f<d(Uniform) H-EZ Fal F=% F2F 9lel
=5 Jepdick g9, STARTE $18F back-off 4]
7B )& c}e3t o] ZAAsick

B" = RandomGl0, CW™] % QotTime, i =0  (5)

(5)*]ell A CI’VI'M)}‘:‘ (CWrr_minn CWrr_mar)2] 7328
Ax9- #M9 ol 2'+ CWrrmw & 7HIH,
RandomG [0, CW!™]+= [0, CW™ ]2} H#$le]
A Alekd #E B @5 G()F B =2 &
Al 9l Agrelek AlAIZE whazke] A1 HolE
Qs o] M- HE FE I G )E =13 A

o] 7] DCF w|#ujZ<l4 back-off A17he A3}
£ Aale] Aol oz, FAlA gl Yeie
M2 Aelld AHAEH cHEck @4 2 (5)2
ssix B % B'e 749 4w o)z 4
#ia] AAIZE shdo] w)AAZE ghdnc Aidel] -
dHeg TsHe 7ol 2R 4§ Qo

a8 28 @A W (92 2l Ad Al
7he Felsisle 4%, STArr?t STAner®] 27| A
= B P o R = Lo 1 | 1 = A | B 2 B =
oAl ke $2lsh7] $18 offset ghe- 8, Zem
STArr9} STAwrr®| 24 74 =% & 717 4
Z F4rt (Z CWrrow= CWakraw=4). HHeF 7}
chdo] 24 A=gelld 2dolz 49 e 77 A
gglgicks  7pds] Bk o] W, STAwm:
B"' =4, STAwrs offset gt 8¢l  2)3)
By =12& Foj3lck o7]4, B2 offset 3
o] slaja] ofd =7 (ol Eol, B~ 99
e 002 Adeshs APeHE 27| JH2 A=
Al STArre] By 3x} &4 & & 7H7 ek

STAgr®} STAnkr2] A fal~ F7HE Heldle=
FAldl =028 s8] AR offset Fhe] AdAjolch
o714 2717 gele] A weke aegkcl A4
7r whate] Rsle]] wlEl offset e H5HoE 4
el wgl AAgE Edjge] Halel] 3HAglo]
3174 offset ghe #8351 Hklelck

gt F Ad Hoc 7|uke] F-4l=helr] &htle] BSS
(Basic Service Set) el 9l& whise & AR
Exle] 7¥5elr] el Zbzbe] FEel dlElA A
2)glz, 2Hle] CW e AFS 7he| Y gk
E&dlq ofdle)Esl= #le] 7Fs38lck & STANRT
= Az dhatate] Ay wslo R offset #
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(CWM )& Aalshs wae Fal f-5dos 4
A7t qhbEe] Ad QM2 ke RAlE E 4
ek EA, o2’ WAL AlgHelA A9 o
A7} gler), H7HHQl AR mgo 2 I oW
=7t 713 7Fsde] =k

4, b5 & Ad Hoc HoRe| s wo%
ol 2] hiiHidden Terminal)el] 28+ &3 74
(overlapping problem)-& we{sfle} Fhof w]AAZE
24 HHSTANRT niwgen)0] AAZE whEe] ad A
2ol WlslE T4 %@7] 981 STAwkr sisgen®l| Al
BSSY| AAZE whRe] offset HRE g
STANRT hidden®] Offset 7}-& 7Y418 5= glofe} ol
Z, 30| WY ujvich AAZE thie] CW™
& wElaedl, sl A e wE sk AR
Ay wEke Es) A4le] back-off =78 L]
AL 73Rl STAswt niaen®] 75 ©|5 917
&}7] i,

a9 32 o F & #7e zEfe J PAEs o
ob 32 FA EAll ol ol Aska glek Offset
e freHeR Absls WY S STAwS
2715 CW™ el 284 offset glo] Z4Lr} of
Foll FEe] WAE of BSS ulfe] STAwuwe
STArrole] M 2R Faia] 2Hd2] offset Fh&
Cw!M = Aalskz A7 gkl wd oA s
7+ BAEE 4= gl ubdoll, STAwgr naen2] 74-5-
£ 223 AR agle] o|FoA|z] Ra}r| dliel
offset Fh& olz CW(™ & fFlskz qlrk
mehy, I8 3¢ B dlel o] STAwro}
STANR tiwten®] 7478 157} A2 FH2A| 5= o
oo ABE}A| F|3, o|2 alsl STAxr2] A2 ¢4
2 e AR 5 flck

Initia (=) - After colision (1)

oW oW

STA: || o

STA, f.“g""! oW | m oW

1ru

"m‘wruuu'[m Qe ‘

C‘vulmi |

Overlappig with STA,
a7l 3. wjAAZE 2 oidsl A2 gdgle] $3 1)

866

wjeb, olefdk FAlel| ofgt HAF 4= o= 7K
etk W o2 ()43} 3] Z7] back-off A
2 By & ek el offset gho A
chde] 74 f=5-2] Hdigtal CWerimn S AHS-3}
= Zlo|t}. o]2} o] wmAH offser Fhe o]8-3A
Ade] FDSPA STAsrrniden®] AAZL whic)
Ao Adel A2 & =S AP 5= )
t}. EAE olzlgt 1A offset ghe = HbAle
& d% ‘4 Az A7) WAkl &, #Hd =
719] offset gt IAHoR AAFFoz4n|4lAzt
chite] @E8%F Ads spHes] s =g
offset-a 244 5}7] $lalH CWirma @ 2] 4
ke 75 AR gbEe] back-off =27]7} 243}
A F7VEA] Rl T wlde] R13s] o] Feld
T oA =l e|& qls| AA7E e Azl =F
AEo] =4 271 4 gk
£ =ddMde dd F FL o F e 3
Foll4 c}23} o] RTS (Request To Send)2}
CTS (Clear To Send) w=|A|#|ef] 447} white] 7
A A= e A Ryesy Wi 2
|z glo] mlAAlZE whate] offset ghe Edlg
H3to] wel HgAem dAsls WAL Agkkct
7]&2] 1IEEE 802.11 Ad-hoc MAC EZ %o
do]e] 414-& 3p7] Aol RTS-CTS AH u§he
HallA 2 g HAE Adcl B =M=
RTS wA]#|2} CTS vf|A]#|2] Frame control #)|t]
o] ook Peg ol fsijx] AAR wie
offset gh& Lela~= W& AH8gkc}l 54 dlofk
=2 AHsigloma 7|Ee] wFAYUEHS] 4%
T3S ASHCER/AT S 9lan 7]&e] wWAA|
o] 7132l vlE 4RRle] §17] dfiol WEe] 2o
#| =7} $lo] offset AME okZ 4= 9jc} 17l 4
(b)e} 218! 5 (b= 2= wiz" RTS-'?Jr CTS w©
Z|e] FelE eich

2 24 ¥ 2 24

| |
| ] g._
T e e

(n) IEEE 802.11 RTS message format

a§ 4 HARE 2 913 H74% RTS w47 =9

(b) Modified RTS message format
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(a) IEEE 802,11 CTS message format (b) Modified CTS message format
a8 5. AR L&".tﬁ— Slgh w9 CTS w212 s

a8 4 (b)9} 23] 5(b)olA] Type HE=gh 112
ookl greloh & £ E=RdlAe] 11 g2 A4
7k ko] RTS -2 CTS SA1Z]& HAg 11
o] Type @k o]l al‘-‘—a-'t": 4 H|Ex A7 g
o] offset FF2 wAgk} & i(0< i< 15)9]
e 71984 AEe A H9, 2 AAFE
& v]AA7E she offset gho® 2' gHe 4A
ek
8 62 7%l RTS-CTSE o] 83F offser 2%
AL oAg Zelch of7]A], 3W bR 1Y
bt A & ghdeloh $41 AAZE
1xert ZHe] CW FhE offsete s AR
WA A ZF sl 2W s Asgiel W75 RTS
2 1 rcaype] A% 28 e Z4le
offset & 255% AdAslz #H7AE CTSE 1
o] A4gch =3, AR CTSE 1Y =9
u] 427k 2 g 3 oo HEES 3 Xk
= 2] 2559] offset 7H& ATk A7
reyl Ede] wHUE 39 A zMle
CW 3zhal 32% offseroi Al w47k o
uk 5=ﬂ ref HEFe) AR Y ke
3125 #}419] offseto® AAsls HAE CTSE 4

W ool A -a. aich, o] wl Aokl whAlef wmeh
ujAlA7E e whatel 3w e A A"
offset gkal 2559} 49l =z RE] H4F RTS

v A]Z]o]| A% offset 7S W]FE ? e
A5 ek ZF, o] 7fell 3 =9 offset
gro] 2552 a2 RSk Sich =3§h, wAlA
7 she] A9 EE AES Sl AHEske
RTS WAl A= o}& ghitel| EWxe] offset 3k A4

o QFalA] ¢7] ] 7]1Ee] RTSE 9=
*l—ﬁ—ﬁ&t}.

K]
o
=)

wl7§5 RTS-CTS gt #2] <

Aokl wpale- Es)|4 7|E&<] DCF 43} 324
& fAghEA dxe] ews|= gle] RTS-CTS
25 e Fd el F R ol F R
ol 4] offset g EdHe] Fajel| wp F5H
o7 44 4 qly, olF FalAM o] 83 v
Al A 7F ikl Emegt AdE 4 4 A #
o} wWelal, 1A offsetd AAsH= walela] -4
He Ak M3 offser WS Fald AR
4= sleh

Z AlAIZE Ezimizie] =X MA O
(Dynamic Priority Control: DPC) &4

Z)d wpg-=2 zZH= A7 Efe] 7] $4 £4)
& ZAshe 7152 93 =2 A7 dy] gle] §
od(Residual Lifetime)S o]-&3kc} olebs], 2 =

oA 2zt ghde] 2k fuie)] e} ZAAE= S
22 P4 G( el mel $AHE Fodick F G
)o] e 7t AAZE ghe] zle] o wel 8
FEEe A9E MAs dAs] 9ld dagh
g 3 xE Fdsiual sk zlolh & el
G( )ell Mg 13} 2 23} = el E Al v,
olol] W FE HEL v|a FHA A4 I
9 = ofrl H4E =E3saAl Yok

a9 73} o] 12} & YE|E Foldl HE X
5 G( )7} 3] o) wje} $48E Yoigt 7
< 17 83 e ez =l 4 3lew, °o|F
s o vehld ohg3 2k
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2
—= & U=z=<k
Go= M, : (©)
CM’_M{CWFL'} * (J"“-C“]r;]")' k<z< G‘IH

O)AA ki= B} oiel| ulz} 2E HE P
Aojd= laxity factorzhil HE2i= wfzlwlgre]ny,
G, (z)e g rx [y 25

(e) .
f Gi(z)dr =1g W=k}, 2, laxity factor
0

k= ’Q"]"J‘ -'5—111‘1191‘ :‘]"ﬂ H S.'-E- Dmax EHH] {}01
(g ) CWypE AZAT Fhald), oo 2

& Mes vehd 4 ek

Tr

A: ~ DI.I.[L[!

« CWyy (7)

(WAl 2lshd, Ated Serjo] 2hg Afell= Gi(z)
7 28] 8(a)s} 3lo] EEA o "l‘ > kel A4
=S5 2 goad AdAom & 4 &4l
& Adsp fok 2 e el 2§ 8(b)ell
A B ups} zlo] BEgHoe # 3] A4 A=
5 27 go=y4 AdHes g A &9F
AgsH| € Flejck

Gi(x)
i
2
o

0 i . i = ar, R
2§l 7. 12 35 gdje] 3G 2= 35 Gi(z)
Gl Gy
l.% a
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