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Abstract In this paper, we propose a optimal CW(Conention Window) synchronization scheme in IEEE
802.11 WLANs. IEEE 802.11 WLANs support DCF(Distributed Coordination Function) mode for the
MAC(Medium Access Control) operation. In DCF, the CW increases exponentially according to the
collisions and becomes minimum CW according to the success of data transmissions. However, since the
base minimum CW value is hardware or standard specific, the number of active stations and network
status are not considered to determine the CW value. Even though the researches on optimal CW have
beend conducted, they do not consider the optimal CW synchronization among mobile stations which
occur network performance degradation. Therefore, this paper calculates the optimal CW value and

shares it with mobile stations in the network.
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{(Table 1> Parameters for performance evaluation

Parameter Values
PHY Header 192 bytes
MAC Header 224 bytes

ACK 112 bytes
SIFS 10 us
DIFS 50 us
Slot time 20 us
CWiin 32




18 SrAEQIE WSS =2 A Me# M4z, 2020

q

i)

23|

%%
238

ST

5]
e
o

%
%
o
o

@ 3¢ B %]
9 7p e & K i K
£ k4 24 K I k
E b & b I K
b & < i K
5 g &4 k3 kel B4
5 el 34 & K K
9 il &% X i%
215 s 4 K I k
5 B B K i K
el 2 K I K
0 K B = i kd
= & B K I K
£ 10 ks B k2 K B
= ] % k2 %% e

5%

55

28

&
£

90

S

£

o
7
s

5
S5
R

»n
S5
ot
s
%

et

SR

N,

R

=
<
e

s

g2

N

=

N

AL P AT P A P P TSP I A

L5
T
bissTs

3 4 5 6 7 8
Number of Stations

W Proposed Bunsync(25%) Nunsync(75%) B Static

[Fig. 1] Throughput according to the number of
stations

throughput =&& 93t =414 AAQ= [5] 948 &
].

GEET FH7F =HA G unsyne WH (71 B A5k
5= EA5IE unsyne HHoME BE ?LE F
A9 CW4te]l TREA g HEE 25%, 75%E &
Foko] YR 5% WA B9 25%= 229
CWik= AHESHA &L st=go] JA9 YEE I3
CWHoE AMgdl= H-E Uehdth)

[Fig. 112 @9 Zof] @2 throughput 452 U
Editt. Ajtol= Wil &Y CWE Ze dUEd
a5 W&ol 7FY =2 throughputg YehH
static }Hol 74 @2 throughput2 YElfE 22
E 4 9tk 7129 unsync ¥ AXEH CWE &
S1A] gh= Hl&°] =&45& throughput°] BojA|&=
< & S 9loH ol AA doA TEEo| 2JFolA
T APE §9E o T £ Sle ot TEY
7F Eold5= throughput?] Zo|7} = A& &
A=t o= FH9 CWike] stEflo] M) HEE
7183 7PHIA)7] wizol] Uit @/deltth Aljbel=
S Ao CWE Fots o] S|t g
CWe 5718 oA 284 4 o #E 5715t

HEYZY F55 24T & Ues HoEH:

e Ay Ay 2 X o

5. 282

ES

oot

$ 917 wot

[t

2 Rl YEYZ 4% 9 84 98 28 3

i

o] A9 CW = Aty aid gt= YEHZ
Yoll Z& s 2 N2 J&E5T Do 3R W
HE AlRbeFAT 718 AFSolAe EdE e CWat
57137} o] Ro|RA| obA] HIEQA A5 AsHT T
g & QAT E AFoxE Beacon ¥ Probe
Response® &3¢t 5712+ &3l VIEHA H5 &35t
£ E2S 5 ok £ A % AA WLAN &7
A AYE B9l A5E Aol sid MENFE oY
2} o] HIEQIEE T 1Esto] A9 CW =
= WRko R et o %ol

REFERENCES

[1] D.W.Lee, K.Cho, and S.H.Lee, “Analysis on Smart
Factory in IoT Environment,” Journal of The Korea
Internet of Things Society, Vol.5, No.2, pp.1-5, 2019.

[2] YW.XKyung and T.XKKim, “Flow Handover
Management Scheme based on QoS in SDN
Considering [oT,” Journal of The Korea Internet of
Things Society, Vol.6, No.2, pp.45-50, 2020.

[3] Y.W.Kyung and T.K.Kim, “Service Mobility Support
Scheme in SDN-based Fog Computing Environment,”
Journal of The Korea Internet of Things Society,
Vol.6, No.3, pp.39-44, 2020.

[4] IEEE 802 Part 11 : Wireless LAN Medium Access
Control (MAC) and Physical Layer (PHY) specification,
IEEE Std. 2016.

[5] G.Bianchi, L.Fratta, and M.Oliveri, “Performance
evaluation and enhancement of the CSMA/CA MAC
protocol for 802.11 wireless LANs,” in Proceedings of
the 17th IEEE International Symposium on Personal,
Indoor, and Mobile Radio Communication (PIMRC
'96), Vol.3, pp.391-396, 1996.

[6] F.Cali, M.Conti, and E.Gregori, “IEEE 802.11 protocol:
Design and performance evaluation of an adaptive
backoff mechanism”. IEEE Journal an Selected Areas
in CommiCations, Vol.18, No.9, pp.1774-1780, 2000.

[71 Y.Peng, HWu, S.Cheng, and K.Long, "A new self-adapt
DCF  algorithm,". Global  Telecommunications
Conference, Vol.1, No.1 pp.87-91, 2002.

[8] Q.Pang, S.ClLiew, J.Y.B.Lee, and V.C.M.Leung,
"Performance evaluation of an adaptive backoff
scheme for WLAN", Wireless Commun. Mobile
Comput., Vol.4, No.8, pp.867-879, 2004.

[9] 1Syed and B.Roh, "Adaptive backoff algorithm for
contention window for dense IEEE 802.11 WLANSs",
Mobile Inf. Syst., Vol.2016, pp.1-11, 2016.

[10] I.Syed, S.Shin, B.Roh, and M.Adnan, 'Performance
Improvement of QoS-Enabled WLANs Using Adaptive



IEEE

802.11 WLAN SHHOIM XSl CW 28 ot 19

Contention Window Backoff Algorithm," in IEEE
Systems Journal, Vol.12, No.4, pp.3260-3270, 2018.

[11] HWu, S.Cheng, Y.Peng, K.Long, and J.Ma, "IEEE
802.11 distributed coordination function (DCF):
analysis and enhancement," International Conference
on Communications. Conference Proceedings, Vol.5,
pp.605-609, 2002.

[12] N.Song, B.Kwak, ]J.Song and M.E.Miller, "Enhancement
of IEEE 802.11 distributed coordination function with
exponential increase exponential decrease backoff
algorithm,". The 57th IEEE Semiannual Vehicular
Technology Conference, Vol.4, pp.2775-2778, 2003.

[13] CKe, CWei, KW.Lin, and J.Ding. ‘A smart
exponential-threshold-linear backoff mechanism for
IEEE 802.11 WLANSs". Int. J. Commun. Syst. Vol.24,
No.8, pp.1033-1048, 2011.

[14] R.Ali, N.Shahin, Y.T.Kim, B.S.Kim, and S.W.Kim,
“Channel observation-based scaled backoff
mechanism for high-efficiency WLANs,” Electronics
Letter, Vol.54, No.10, pp.663-665, 2018.

[15] N.Shahin, R.Ali, S.Kim, and Y.Kim, “Cognitive Backoff
Mechanism for IEEE802.11ax High-Efficiency WLANS,”
Journal of Communications and Networks, Vol.21,
No.2, pp.158-167, 2019.

0| &I 0|(Jin—-Lee Lee)

TP

AERIEY(0T), & AL, HAL 2, ElojgHolA

0| &= 2l(Su-Bin Lee) (=59
: =20184 3¢9 ~ AR : HAlhskw

A
AT oA

TAEoR

AEAHN(0T), F AHlZ, HA 2, HolgHolA

A 9 2(Yeunwoong Kyung) ENE|

= 20119 2¢ : st A7)d
A3

= 2016 84 : et H71H
AR BRI

220169 9¥ ~ 20204 3¢¥ : 4
R RN AAA7Y

= 20209 3¢ ~ @A : SISt

(TR
AFERIEYI(I0T), SDN, 5G/6G, °©l54, Zutd Au]A



