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ABSTRACT

In this paper, the performance of a Carrier Sense Multiple Access/Collision Avoidance (CSMA/CA) protocol
using Stop-and-Wait Automatic Repeat reQuest, which is adapted as a draft standard in IEEE 802.11, is analyzed
using a mathematical method based on a renewal theory, and simulation checks are performed, which confirm the
goodness of our analysis. In order to analyze of CSMA/CA, we model that network is composed of finite population
and channel is slotted. And, we consider the CSMA/CA protocol as a hybrid protocol of I-persistent CSMA and
p-persistent CSMA protocol. As results of analysis, we have found that the throughput is degraded and packet
delay is increased as the number of stations, Acknowledgement (ACK) length and Distributed coordination function
Inter Frame Space (DIFS) length are increased.
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I.M &
FAZN g e FE3 5 dE7e9
%}73_21 7N Q1015 % Al(Personal Communication Sys-

tem) 2 A A2 %A% (wireless LAN)E 9] t}F
F EA B4 Mulzgol vhesiAa, AA zhwe
I | 7]%1*“"’“’4" AMEL T FH ALY Y
Mu) 2o wfste] QA7 A Fe Akl FA 2A
g A% 2 2&’1‘:‘3031— @7] ol % o] o],
Adxe Hay, ne g /A9 HY Fol Ak &
A 248 S o] Aolge 93t o GHE
=, A9 g, Alad Arde] 285 E "]”i’vl
B8 Aol & o% 2AE AU & F
o] A A FAWME e ee) o] 5

—”r’d 51“7;1 ZAT Ao m A Ao WA
T8 ATHEES "}ﬁii‘l‘ H 7l §4lwe] ALOHA
ks FAMol Az Hold#d e shadow #H o)
%‘@739* 2HF ArEo] Aa[2], [3], slotted ALO-
HA "2 & #3xg] PRMA(Packet Rescrvation
Multiple Access) TR ES A¢+% Fus] HyPHT
L cH4l, [5]. EgH CSMAWA = o] 7pxo] WEH
Rgen B ZA7 §Algege] S8 ATH
3 gow kg TR EgE] A AAHL o
o [6], [7], Automatic Repeat reQuest(ARQ) Z 2 & &
o i3t dFE AHHLE o|Fo|X Il %l‘:HSI
[91. ¥ =&l & IEEE 802.1101M {73} 2%
CSMA/CA e} 7)% 2 B4 S YolR F o] noy
Heol A& % Az
2 EAd.

o A8 11 Ao A Stop-and-Wait Automatic
Repeat reQuest 2] & A3} Carrier Sense Mul-
tiple Access/Collision Avoidance (CSMA/CA) L2 &
o] B rlestden, Il FolAe A5EAE
213l *]i%l nde MdAsigen, 1Iv ZdAae
CSMA/CA TR EZ9 g8 & BAHstgoerH, v
el M= AAAA L Bt Eah VI ZdAMe
FaA Mo s tgstA Helugden, AE
ol g Bt RAAAE HFstAch £, VI
Boll M &5 &3 APl disted skt

€ renewal theoryZ 7] 2.0

II. Stop-and-Wait ARQ CSMA/CA X2 ES

IEEE 802.119] v A F A o] L2 E FHol| A Aju| X
3 4 & e ¥ contention A]8]2:9} contention
free M| F£F & 020, contention B A&
Akl HFH FMozA g Hpa 1L v
%714 dlolge] AuAS wgsin, DCF(Distributed
Coordination Function)o] 28le] A 2)sl7 DCF&
CSMA/CAW41E 7B o= 3131 gt} Contention
free Aul2E FA oY sda ke Alel igtg
Agol st Mu L2 A, PCF(Point Coordination
Function)ol] 9] &t 2] @}, IEEE 802.112] v 44
Ao} R EH M= contention /\1 B] 29} conten-
tion free A¥| 228 #7 X2 4 UALE HAAHY
t}. o] 2 A 7}x] IFS(Inter Frame Space)dl] 2]&}¢d
FAEAA s U3t Aok 94, Aolrt A4 Fe
SIFS(Short Inter Frame Space)7} Ut}. SIFS: 7}
B AAdoEZM, 7MY 52 £ &8 ZE AS
E AR o AMEE7] g Fe AZHRE e &
4, FA 5o vlolH HEA AMEER, F74 0]
PIFS(Point coordination function Inter Frame Space)
= AZE A Mu oA 2H o) 4 o] pollingAl ol A
|t E3h, DIFS(Distributed coordination function
Inter Frame Space)x 718 21 IFS2A 714 @ &
M 98 zto 2 g contention A W] 2ol A A}R-E T}
[10).

CSMA/CA W43 7]1E&2] CSMA/CD %49 7}
& E Aolw AEZ17E Fo Mzle] 17] ol &3}

& oItk CSMA/CD ¥ ol M= o] A9 A%
71xk2] A l-persistent Al O 7 RIE ALQ A
Eaeg szl FEo BAs} 1, CSMA/CA
WA E o] AL HE77F FHAA 7—}1}91 A
& W3 backoff A9 & zHe F A de AR S
}Isla AES A&y ﬁﬂf"/“l FE ?; 2] gt
t}. Backoff delay®] A]1A17h2 t}-8-3} 7ho] A4be}
o Fghr},

Backoff Delay = INT(CW X Random( )) X Slot Time
6))]
21( )l A CW(Contention Window)i= = ¢l 2] ¥ 9
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——]wu—(kgl {-p*—(1-g"* ©
a=pf == M- -g)™ L ( -
=1
722
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1
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