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ABSTRACT

This thesis proposes random polling schemes for scheduling and maintain the polling list
of data communication in point co—ordination (PCF) of wireless network over multichannel
system. In these schemes, the central controller checks a station that has a backlog data with
random a poll station to occupy the idle channel. This system gives the same chances for every
station to be polled and we consider two conditions of multichannel random polling network :
1) one user/one channel 2) one user/ multichannel. The conducted study based on simulation has

shown that the proposed schemes are able to improve performance of this system.
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2.3.4 Use of an Extension Point
A ¥ Rz 7 al |a P a 9 1Y
nsm’nTmaﬁiNwmnmvnmmmsammmu"limuui]q;mg,mmmui:uuam}ﬂ‘v

. M { wa o - ' ) =Y y ar 1
Extension Points Wil assifimiion iy Access Point it hidosnnda 13fumTesha 13 iy

daui dmudn luns Sudadoyy

31 2.4 M3 1w 19 Extension Point
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NN 2.1 W33 IEEE 802.11, 802.11a, 802.11b, 802.11g
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802.11

802.11a 802.11b 802.11g
Standard July 1997 September 1999 | September 1999 Draft stage.
Approved NINHIAY fiuyisu 2542 Auyou 2542 Completion
sudsemels 2540 Expected in 2002.
Available 83.5MHz 300 MHz 83.5MHz 83.5MHz
Bandwidth
HOVUAINEN
aunsalyld
Unlicensed 2.4-2.4835 5.15-5.35 2.4-2.4835 2.4-2.4835 GHz
Frequencies of GHz GHz,0FDM GHz,DSSS DSSS, OFDM
Operation‘lhx'l DSSS,FHSS 5.725-5.825
AT GHz,0FDM
aunsaldld
Modulation DQPSK ' BPSK 6,9 DQPSK/CCK | OFDM/CCK(6,9,12,18,
type Mbps) 24,36,48,54)
Data Rate per 1, 2 Mbps 6,9,12,18, 24, 1,2,5.5,11 6,9, 12, 18, 24, 36, 48,
Channel 36, 48, 54Mbps Mbps 54 Mbps
Number of 3 Indoor/ 4 Indoor(UNII1) | 3Indoor/Outdoor | 3 Indoor/Outdoor
Non- Outdoor 4Indoor/Outdoor
Overlapping (UNII2)
Channels 4Indoor/Outdoor
U (UNII3)
Foadayayoudi

Tivudeuiu




M3 2.1(18) M3 97U IEEE 802.11, 802.11a, 802.11b, 802.1 1g

11

YUAYBINIS | (2 Mbps QPSK (12,18 | (11,5.5Mbps) | OFDM
uaﬂqla'ﬁu DSSS) Mbps) DQPSK (2 (6,9,12,18,24,36,48,54)
DBPSK(1 16-QAM (24, 36 | Mbps) DQPSK/CCK(22, 33,
Mbps DSSS) | Mbps) DBPSK (1 11,5.5)
4GFSK 64-QAM (48, 54 | Mbps) DQPSK (2 Mbps)
(2MbpsFHSS) | Mbps) DBPSK (1 Mbps)
2GFSK
(1MbpsFHSS)
Compatibility 802.11 Wiiii-Fi5 Wi-Fi Wi-Fi at 11Mbps And
audiuld below

2.4.1 MN35§M IEEE 802.11

1RSI IEEE 802.11 IMilouuiasgiu IEEE 802.3 Ethernet 3919/ UiA50410 LAN
uvuldmo uax IEEE 802.5 dmiuinTotw Token Ring A5 u1nsgu [EEE 802.11 vzajs
m'mtmh"lﬂﬁszﬁutiwqﬂﬁmszﬁwm ISO model ( #i® physical layer 1Az data link layer )
Feozml application, network OS, protocol, 59uWa TCP/AP Taqfiaauisalfamu
802.11 compliant WLANSs 183w sfuideadulfanuuy Ethernet Tagitaq al

UINTFIU 802.11 iiywmsﬂ'qﬁ'q;mmuuusaﬁ"u‘inq?;mm?; 2.4 GHz $ailunawd 1sm
(Industrial, Scientific and Medical) band amisndadoyalddrssasinruns aeudrad fo 1
tag 2 Mbps whﬁy'uTﬂu‘l‘x’f'mﬂﬁﬂnﬁdaf?'agmmnﬁna;,i 2 7uliuy A DSSS (Direct Sequent
Spread Spectrum) Waz FHSS (Frequency Hopping Spread Spectrum) %}qg‘nﬁﬂﬁ’ummn
MUBIUNKT miﬁ'qt"fq;npmvfa 2 uvvezldmunitvesdesdoygian (bandwidth) A
w11 MsdadyIuuuY namow band uaiIdFyaruidauusannniideedents
37393310031 LUY narrow band Mt 183 msmart luntsTadunis 14uen
qﬂnmfé"uq‘r’inzmn’ﬂﬁszumﬁﬂﬂmm Tavmsdedygauuy FHSS dygneznse Tann
Al ldB ot lusas i ldsmualiud Faezdfummzsatusuddariniy
fumsdedyaaiuy Dsss 921in15609 chipping code "lﬂﬁuﬁmmmuda"ﬂ%c’f’w Faved
mmzmsunummmmum"smﬂwm chip amsums“lmmswnmﬂsamuuuu"lsmzmn
Sufl Dsss fnmauiaf Inanunaz 1y throughput A dioiFan e ¢ inswanmoy
1@8asimsdadioya 11 Mbps Hiunsdaiuy DSSS uazihunnsgui Taauves WLAN

Qo & o [ L y ° ' [ 4
HARAUITFITOITUNIATIU 802.11b ( dnsdeniedeyaga 11 Mbps ) flannsarheausudy
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= @ & ) %3 1 . 1 L]
HARAMINFNIIURVUIATFIM DSSS LA 802,11 ( dnsaanedoya 1 uax 2 Mbps ) ‘14
udl 52UU FHHS ezgnldnuginsainfiddedess ffu application MFmludiudig g

Tnsiwi ¥aonui 2.4 GHz udse 19ams wsunansust Dsss Tl

2.4.2 195§ IEEE 802.11b
4 \ . .
uIAsg 1 IEEE 802.11b Fuihunasgszumnioviw Zaei 183 un1sseuiuun
o] a o A A a o ° ' [y
figalulanmsiziinsdadineuinasgbuiasiindasausioonies mioudanuay
UWIH AR
: ' 3o z & 1 . e Yo o
WIS IEEE 802.11b vuarga lasumsaede v wi-Fi Tasldsunisiuses
MATFIULBEATMUATIAzBYA Taungy WECA 130 wireless Ethernet Compatibility Alliance
Mlszneudisaundnen dudnlugaminns sunouiuneiFesiedie 3com, Cisco Systems,
. . 5 & v do ) o e )
Intersil, Agere Systems, Nokia (1dg Symbol Technologies mﬂwuunmﬁﬁ IFATINUIBNANG

=8 T a o Y L} ;
AN 110 ummmsmaghmmgmu

MINA 2.2 Sasinsdedfoyaduniz ves IEEE 802.11b

Data Rate(Mbps) Code Length Modulation Symbol Rate Bits/Symbol
oasimsadeya | adwonveswa | wilavesns (Mbps)
ueARlan 8771 Symbol
1 11(Barker Sequence) BPSK 1 1
1M uY0ITIneS
2 11(Barker Sequence) QPSK 1 2
AAuvesines
5.5 8 (CCK) QPSK 1.375 4
11 8 (CCK) QPSK 1.375 8

dmiurwaziBaduguan@ ves IEEE 802.11b szannsoiu-dedenalddy

v

s ]
4 a =

AT Igagadl 11 Mbps Tavldanudnduingi 2.4 GHz Tdnatianmsdadyanauuy DSSs

(1

Tavdmnmd i1y ISMndustrial, Scientific and Medical) band INTEAUAIMSIN

1) » » H
Aoudnedt Aeviv1fiies 11 Mbps minfuiffedoudy szuu LAN wuviay AT

[ [

o 1o o s w § o a
flogaiu agfisedu 100 Mbps uazargauIAsgIUAIIED 1Gbps Mdaiiufiveniuiaziionld

4 4 o g v S 1 ' "o 4 {
MuNAIWTes 9 Azt IEEE 802.11b Wussudredhnimnn Wifisevindu adunnwd

E 4
T oo
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TuTazion n¥e Tnsdwiiiledie Famniigunselimariivinarueylndafundevio IEEE 802,11
o ° ¥ o & 1 g 3 ’ voda 3 4 & a P 9 .
Aesilimui lumsfudedoyadhos  udgaduAfenmsldnmdnduingiideudred
»
I#092.4 GHz 1w 14 IEEE 802.11b fiszuznalums@ndeszniregunsaireudhalng vl

yanTotw T miouuy IEEE 802.11b Tisuiludesiiyn Sudadyana nofiGoniudn Access

o 2 [] (Y J T Y
Point ¥30 Uz Hot Spotuintin Fasuilsendamiderelda

2.43 WA3gU IEEE 802.11a

119557 IEEE 802.11a fuxﬁﬂi’jyunfTamS'mﬂmmmqmmgm IEEE 802.11b Tay
wansftuat IEEE 802.11a Syauauiiinilends [EEE 802.11b maﬁmmt?ﬂumﬁufr'u’fay,mfu
v2i39n91 fie i1 I¥qagaila 54 Mbps 1azian91 BEE 802116 Tuynszozni (Aufaves
inFev1alimunnuins gruszanaudiossornannniy) Tﬂuﬁm‘m?;ﬂ?;u?nqmjﬁ 5 GHz &
HugrmnnuIng ves Unlicensed National Information Infrastructure (U-NII) band {n27
ndavesnamnenun 300 Miz Tasiaiuih 3 sedussduas 100 Miz fio @1 1hunan waz
e Jusazszfuliszaufnsannsalfomunsddadauandef

- duAmiBiszAu (low band) SumMATINILIN 5,15 §1 525 GHz fidd
A IMAUS0 mW

- dunnuiszduthunans (middle band) dunandiieniemn 525 81 535 Gz
Arufdedagega iy 250 mw

- 6mAA TR (high band) MO0 5.725 4 5.825 GHz Saurida
AIGAGANIAY 1000 mW

Tavirdsdafigeveuniosiu-dedugiavesssumniotis ¥mouasshennd ss
GHz s Idaunsadidyguaadefu sendnemmsnils Musnemisniteld daumsle
sunwluemsesidimdudunmdszauhunaruasd Saluonsnannsalden1d
3 A uvii]n;mx‘%"awmngumm‘r’imﬁ'uﬂ?;umm?;szﬁu 5 GHz ﬁ“luunuq'iiﬂuaz
Uszmadiijuiidodmun deudiunsensa fo lugTsdirdahdennassaufusenin 1IEEE
1182 EBuropean Telecommunications Standards Institute (ETSD ﬂ”)ﬂhﬂ]izlﬂﬂﬁjﬂﬂﬂl{ﬂg‘lﬂﬁ

(3] »
1951 dmwie sruaudduvniu

o n’: b4 ] o QR ) o o

AnfumslFauludmnudhunaiuazd - Saliaundvesdyarusudy
Y 200 MHzerwnTadsYeya lddosasuiagagate 54 Mops 8@ 150 Taoldudnms da
[ $ 1 19 3 o o q Q’l’ o [
dygnunimdoslaudnsusidg wieuqdu werinianuauisauiu Sezmuisaaia

¢ da o d ) Y Y R & ' '
vosdyanahiionsuiigainla andlasueygaldldvarudsng anrsoutans

Hen1d 8s 8 doadygraTaslivudousu udazdosdyaaianundre wihdy 20 Muz 14
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MINDAQIAaTUIVY OFDM (Orthogonal Frequency division Multiplex) lun1sel WY A4
Mumadansdsdyanonmusnduiuniuddes q (Narow-band subcarriers) taziinamy
Wudaszaesu udazaddesaziinnmniraniiy 300 Kbz $wau 52 Foedy I
deu dyaunnuddessiinsiunazdedeyalasdslluuuvum SAusudygraeldsy
1 e’l’ 9 v & n’: o () o a ' £ 3 A
YOUANIMUANTBUNU FUTUAIIEANNITeYafidvzlivuialve uazdesmisanuderiio

» + 3
Tumsdsdoygar mseasiumietlesiu msgymisvosdoyn (data loss fearure ) Sariiy
[l I d
Forward Error Correction (FEC) 14111/ 1u 802.11a #18 Faezinwizlu 802.11a mmiu (liwy
11 802.11b)
@ [ 4 [
sasImsaddeyauazszuzniiunisdedona
o o d ' g ! w
WIATFIU 802.11a 585UBATIANUITIVOIMIAITOYA 1M1AY 6, 9,12, 18, 24, 36, 48
[y < v [y wad Y ' .
uaz 54 Mbps 8AIIAIITINAANUBIOE WA [WIRVUBYAUTTULNNIENI Access point
[y A =y s ) - =1 o :I' 3 o o e
NV insesneNNAIRDsgNYIY Tauhin1mis1qeqah 54 Mbps tuldmsuegiudygiuniwd
] 3 5 o W { A
Uy LU 64-level Quadrature Amplitude Modulation (64 QAM) AAWAURD 802.11b i 19504
' aw < P R £ ' A
QNUIBUINTFIU 802.112 9TBATUTIAADUNIBUTZOLNI9IN Access Point MINATU LaLilD

° o [V d v
vnfSeudisuiunda 802.11a fafimudmmidenitluynszeznie
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M0 2.3 Sasimsaedoyadumizuns IEEE 802.11a

oATINTAY | 8A5IMS | Modulation | $1ausia | swouiinves | $uaudeves
foya dasHia sHaveIAD sWer doyaro0FDM
(Mbps) (R) Subcarrier @8 OFDM | symbol(NDBPS)
(NBPSC) Symbol(NCBPS)

6 12 BPSK 1 48 24

9 3/4 BPSK 1 48 36

12 172 QPSK 2 96 48

18 3/4 QPSK 2 96 72

24 172 16-QAM 4 192 96

36 3/4 16-QAM 4 192 144

48 2/3 16-QAM | 6 288 192

54 3/4 16-QAM 6 288 216

2.4.4 1m3g 1 IEEE 802.11g

Wumasguiisidegszndnmsiannazaiadnnsauisaanain ldluga
vawdl 2002 qaiAuves IEEE 802.11g Anemsldndunim@ing 24 GHz safiundu
mmmzﬁ"lﬁ'i’uaunﬁxm1ﬁ'1‘ff'q1u"l¢’1’Tﬂa"lﬂﬁﬂnf,]nu1u milounasg IEEES0211b uald

! w °

malulaBuuy oFpM lumsdadaan M ldiindiqaganinndt 20 Mops milou

’
=

WInIg [BEE 802.11a yaisiuiidhagyves 802.1 g ifeaumsaldanusandy 802.11b filey
ud2 14117

245 aorilagnssuifllvessrumnedrevodnntl¥on IEEE 80211

ﬁ'nuszﬂiw'1Uuazfmﬁlﬂunssuﬁ'z'hhmmmgm IEEE 802.11 uaasldwegaldi
2.1 mingileztui Tsadwnwinasgu IEEE 802.11 92l 2 wnudaosudle ssuulnsetiod
inSesgniwansafadesyTnsathondn (Backbone Network) 1ATagnse Tavrumia AP
(Access Point) dadauiilu IEEE 80211 Hunh “321U 1AS99181UUN5L918” (Distribution
System) daulnsaiiwdniszinvmilafio Taswwvosnguusaniegniruiiamnsodadedy
aTaoassTavhisufudowimaorfigns (Base Station) laqias  TassieuuyiGond
“Tnssdiouuy Ad Hoe» Tasetwummsmbuiddmivssumndonotesiuuny o

v a > 2 oA o 4, Y
ﬂﬂﬂlllﬂ]ll'ﬂﬂﬁ"llJ'IiﬂﬂiﬂUﬂan?nfu'VNHUﬂ ﬂ'lU'IuﬂﬂHiﬂﬂ'lU‘lufTﬂ'luﬂﬂ'N"] %Qﬂ'\l‘ﬂUﬂGQ
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19 ap Hhismaunn Wel¥aseunquituiionue saufamseenuunwausazzaszdesls
ﬁms%’euﬁ'ﬂﬁutﬁnﬁau 1ﬁe‘lﬁmmmﬁ‘amiﬁu"lﬁ’adwﬁuumf Tunasgm IEEE s02.11
i3osgniwiiausofndedy AP wijiq1doEond “BSs” (Basic Service Set) TaufinSoagn
W1iioronilumnSn (member) vouvasnnimitusaild dmsuTassshonuyiiaenfuse
g msuTnsstnouuy Ad Hoe Feozldamilumnaszion wu T lumsdszgudunuludes
vszyn dfhudu Tulslaneadmiussdudu MaC funasg [BEE 802.11 1852y 13

¥
Tnsesvonaeanvuez1¥1Ys Tansauvuiioasu

Tcm imlAl

,.——"8-"" D eninaAs

ActssPoimt A

g

er:’l::jg Q Term ina| B6

minsi BS Terminst B

it 2.7 aorilasnssuvesszuunTedstosdununZae

2.4.5.1 539'1’1!1? uldna (Physical Layer)

Tuanasgu IEEE 802.11 ﬂzﬁﬂ‘lﬂﬁ’f'ﬁzﬁuif"uﬂ?fﬁ'aagj 4 LUBAIUAU [2-3] A

® 2.4 GHz ISM uyud 3419 Fa-ss Tunisddygya

® 2.4 GHzISM uuud 3419 Ds-ss lunmsdadyga

® uaavuruse c?a'h’f'ﬁngq;1muﬁ~16uﬂ1wﬂ1umsff'«c?’tyﬂpm

® 5GHz ISM uus 3919msdedayg iy OFDM
(vmxﬁy'lﬁ’fﬁﬁqﬁmsﬁmuﬂmmgm?ndﬁum Lﬁ.'a'Iﬁqﬂnsnfﬁlﬂummgm IEEE 802.11b
mminﬁ‘l‘x’f’nus'mﬁ'uﬁuqﬂnsafﬁli‘lu"lﬂmummgm IEEE 802.11a 1§ Sunasgudmii

» E 4 ]
A WIAsg1U EEE 802.11g) seAuduildsans 4 uuy ueaafSoudiousuluaisad 2.4



duinvemyAnay NizveNmmIAnIzSy

17
m3h 2.4 aBoudouszezmsds SasInMsdauaznINLER1FsEnin WLAN HUBANY
Technology Standard Maximum Range File Transfer Frequency Band
(Meters) Speed (Mbps) (GHz)

DS-SS 1IEEE 802.11b 91 11 24

FH-SS IEEE 802.11b 91 2 24

Infrared IEEE 802.11b 10

OFDM IEEE 802.11a 91 54 5

ANTATIUNITYOS IEEE 802.11 eyaaldiimisldddnaldvarouuy msziudas
a ”A ' ] g a U4 oo i
mnFnvonuznssumsidedulvgazdiufindagnsel 1ainsduniuaisoma Tulads
¥ ] 14
uanawiulldeumiiluda YssTomifinatiude Yodvesfasaudazuuy 1218503
o - A = o = 3 n’l 1 { a 4
aTndeuazianIuEes RInuTindndaildima Tulatiiug doudeideiifaiude 414
2 au ideams 1dvuszyuniatwtestunun 1¥mes iy szdsadnsdmuasasnisds
doyasgninfuiidaiou [4]
huszuuildszduiadauny FH audildlumsidadoyasznliounlasluausn
vosn N 19y (Faetgu aamdi14#u Us/Buropean voanasg i 802.11 #is 79 a1wd
. . i ' A ' N * 0 A ’
uag 23 anud lumsdn 1§ udgilu) nseedezdidoyn u Annudismualisiunadla
' & i ° ' z Y ' { o
Amilaauitldgnimuald (Gund1 “Dwell time” lu 802.11) dswnATITIIATMUA
Yy o o a4 ﬁ a ] ) v &Jﬁ ' .
uaa Wusznldsungidalyidudonudnilunzdedoyn o aawdilidunarlasmils
[ I‘I’: c : 3 ia 1 J Y z 4 A o
niwmiufszaoulidnges  amdfinfoullsznihensdadoymiufiniesiuszdo
] 1 4 13 2 »
nwdw  eszldammseiudeyaldgndes  uenviniiudafiniestuszdesiinies
} . N . .
§UAT1ZHAINE (Frequency Synthesizer) tisez19lun1sdmn (Detect) foyaiidoams w i
[ 4 ] 1)
mwiiuq eemnld lussnuafedwiesduuwlfoeild Fr sy 0211 a2ld
= v . & da P a &
mMsnsz1AAAMUBLLLE (Slow Frequency Hopping) iAo vziin1snszlanvinaiudnil
o = a4 o 1 e g L4 o W o :
TlgBnanudinis ndwinnsdadygadeyalludmawadaydnuel Tuszuy FH tuea
da w & o a b4 o @ 4 dd 1 (Y o v
narnurIBmaiiiannndeuiuiy  seldyavesmmidiiuandeiu gavesnamddile
usazyaszlsznoudisnimiiang mnnuuazwafiogAnfu (Adjacent Cell) vednelyls
d' = o =3 [ 4
AMUDIAYIAY & auReI
» 4 ]
lussunildszduiuiiddouny ps deyateufiosiimsds  wdsaihiueqan
ar o J A LY 4 y
(Modulate) Audygumuudninaeu Fudygauuudninildlumsweqantiszdeven
Winiossunsnwdan ez Iamnsainsaseiudeyaitdun’d danainnasgu

802.11 N1% DS NULLUANANTINTEUY CDMA (Code Division Multiple Access) AR

74465
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{d’uwd‘

iy v lfymvosdyaunuudniraivegamominiu aurnmesnd w19 lumsuen
Ndyaugnnsze llnn-lsuiiveln 1ﬁ01ﬁuuﬁuﬁnujmuwmlﬁuﬁa DATINTNTEDIY
(Processing Gain) ¥9452u1 DS deluaasgru 802.11 seyl3 1S 11 (104 dB) iite 1
numudedyRINsUNIU (Noise) 14 waslfinignindninun 83 MHz sendlu
¥osdgygubou (Fmivulu Us)

dwlussuuiléftasauuy oFpM #1$amd 5 Gz Wu fhannasgnlinidign
fmuaty nfl"aLﬁ':m'nummsﬂﬁ'r‘fmzumﬂ?a‘tiwv’l'm?;uuuu"l%'mﬂﬁmmmﬁ'ﬁ’fag'cwd;
Am§agedu Tagiinududouvesgunsalildhifinamdudounndunilsin Tasluns
dqﬂaga&unqu%:_J_avhu‘ﬁmﬁ'nujmgmdaaq Mawe  ¥eddeeyiu  (Subchannel) lauld
MANMITNIIUTINAUYEY /P (Serial-to-Parallel Converter) iy P/S (Parallel-to-Serial
Converter) Fosdyyaaiildlunsdedyaaniulunasgn so2.11a 1aszy i1y 64
FoIda Il Tﬂumflu‘nawq;iym dadoyn 48 doeduyana Joaduoruiildlunsds
FaydnualSiin (pilot Symbol) 4 oadyyann duverdygradimioss1ild sasnsdadeya
qaqﬂwfm'lﬂﬂa 54 Mbps “lumsuaﬂmmfmanumvauaumv‘lmnszmumi IFFT (5]Tums
uaglamwaaﬂmmmnmwameqlamas

1uﬂ"1u‘umszﬁ"m?’uﬂf?ﬁaﬁ‘l%'n1sdqﬁmm1m1ﬂa1‘ﬁ’§uﬂmmfu vz 1904 lugenam
1IAAU 850-950 nm Fudugrnmuumedui hilainsauny AfaiseslaToauny LED)
Twnasgussy 13 Tunsdadgapulisuiudesdunuy  Los  semsamiesiunas
infeedts wduseduvhsamndhuy ditfuse msdaTagFuadunus a1 §dmiy
msﬁ'amstmuqnwﬁmawqw (Point-to-Multipoint Communication) s:uzmﬂnaﬁqﬂﬁ
aunseldanldfe Uszina 10 was Fufunsdiilildumansenuanuaserfing ozl
faflagminssunautitessinauderdundeduiiaues Tﬂuﬁﬂﬂmidqﬁmmmhu‘h’f’um
SuvhisamuinasgIU IEEE 802.11 flvr 1 fuszumndesionislueins wu nuluiesou
ioreatszay fudu nssurumninindndunlnhiudy (Frequency Reuse) #1150
mlddn u‘i‘mi)1nﬁ'iymu1m5uﬂmﬂmummgm IEEE 802.11 t‘i,'uv:qnf'imuﬂ‘lﬂﬁ
annsodrumiz1a minsuiasamnsadmuaveuiualdde

nanlavagilffe Tussuy FH tuszidinnuvesesmdiifisnmunnnisuy
DS uaz OFDM "luu?nq,r?iﬁwmhqq N9 n?ﬂﬁnﬁq’f'auﬁuﬁwmmamnqﬁu aunsoly
szuu FH 183nd1szuudu uenainiluga ps uaz Fu dainnmumunusedyaasuniulda
luszuy FH shusz@antsunaummzdnamlanamitai snizfiszuy DS ums
suA7U a Fanmlanamil azﬁwadaﬂhmmmsa'ﬁmmmvfwuﬂ adfuszuy FH aed

¥
Usz@nsamlunsmumudedygnausunuldandi  lunsdidwinaiuldyyusunou
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a o

1 4 .
1 @uszyy DS tumnzdmiulFluuSnaflidygusuniuniesg  dawluszuy
S VoW Vet v W 4 v oo ' o a
OFDM 1ussnumunsdyausumulddmusy usnoniiudadssivannaniznuiifa
¥ »
1INMSHAAY (Fading) TAillusdnfszuuna 3 ssuuflezldmidalunsdalssna 100 mw
£ v Ay Ao aW 1 a -3 to o =4 b4 )
Fannsevzdsdygrunrounguluiunial hifiu 100 m Yusgiudassrvesdoyaiiaals-

7]

2.4.5.2 ssé’ui?u MAC (Medium Access Control)
lwnasgiu 1BEE 802.11 RfinsdmuaTusTaneaiilddmiussdusuitasmn 4
uuy 1315 Tneaidundiu TﬂsTﬂﬂaaﬁﬁmuﬂ‘fruﬁygnf‘imuﬂ'T'jyuLﬁaiﬁﬁwﬁmu@ia:iwmmm
fzsdalAfusmaunng Tagiism ligunmin TusTaneafigmsalfluszumnieors
Fostuun e ldiu wwdvdigumniafidinyde
o anmasesiyTnseieldiuuuia lWuazuuy Ad Hoc Fagalit 2.7
o annsoienldtumues S Taniauaziu tme-critical waffic (Fon1 “n13u3n
HUDAIMUAYBUIUALIAT" [Time-Bounded Service])

o dguamuialumisanisidenui ¥ lumsdadyaals

< DIFS »<_Contention windows

IES,
<DIFS | <carrier sense_ _ Random backoff

Medium Busy Next Frame

<_— .
Slot Time Time
Direct access if
Medium is free> DIFS

[ » '
i1 2.8 szuaumsdnds (Access) tuuug i 14 CSMA/CA amnas g IEEE 802,11

3 [}

AmsdndeRug i 1¥iuaminasgiu 802.11 fle Distributed Coordination Function

Faozl¥msdhdeancundn “CSMA/CA” (Carrier Sense Multiple Access with Collision
. 3 <& o YY) §
Avoidance) Fuiiuuyumiiaves CSMA uaziidnyazadofufy CSMA/CD Al¥hunasgu
»
1] L] A o

802.3 msiddanuy CSMA/CA Hozlimsqu (Random) voe523a71 tpaanissufuves
Y] o 1% o a 4 v et v @ - A4 ’ o
Yoya mssunuvesteyminzfaluszninsInahiinddey vesamiinis uaweril
v ¥
ouq a3 hinumsdedeymhudninsdideyasenin nssuaumsidhauny csMa/ca

4 ]
Tuansguves IEEE 802.11 i wldnsquueatrnariiimsusnusanugiivesy (Uniform



20

Distribution) (luanymzvesadenvenal [slot time]) fmﬂ'mmﬁqmm‘ﬁaqnmﬁffu‘lf’ﬁfu
3n1 “Contention Windows” (CW) wisrilines CW fifte UBLIYAYIT NN IR eI
Faituilu 2 whwesmunawsasudoyaiids 1y liguse Tasvsansnnsgaymolilves
51 ACK (Acknowledgement) N5$1UAT5IE NG InuFvatiinosy (Exponential Backoff) i
zsaamssuiuvearsudeya Idiuedd uanmnﬁyué'amngﬂﬁ 2.8 WU IFS
(Initial Interframe Space) azﬁﬁw"ltmndu‘fumj 3 M auueaudRey (Priority) YBense
Fyaausutun wsuiiBauddoung szgndelasld B fifinwloviigafie Short IFS

o ) 1 a/ 4 + o’ o l& o o)
(SIFS) mpvyrU dygnuves ACK Wigndendunininaatiisy metudunissudouald

' 1 i 0 § 2 A o v 1 ]
odugndos aungiidesld 1Fs diflantosiiqa Medumsiudsziudine bifaoriiduds

o

[ } 4

dyen neundyniu ACK flvzgnas IFS ABNAB PIFS (Point Coordination Function IFS)
& PR AAd 9w ) . .. A q v g o
agnldlunssuumsivaidesrumsadans sy tme-critical e Mirsuuuuiiansed
] 10 o o n'/ A = o u'l 3 )
gdsldnouesgalaniamsudeyamll Fesdalasiamsudoyainlez1d Fs A

w1 q afio DIFS (Distributed Coordination Function IFS)
“lusvuumséamsﬂwanmsmmaﬁems Tﬂua1fmmsmsnwmsmamtgmmq
uu (Carrier Sensmg) ﬂmwmmﬂmammummmuﬂa “Tnuﬂnum"lumu” (Hldden Node)
wnﬂmnmsvmmunm mmsnmnwaq;tymmqwmmamuauq"lﬂ ‘um"wmmauq
uu"lummmmaimuammmmqwmmmnamuu‘lﬂ mﬂznxuumaaﬂmauqv'nmiﬁ'q

¥ 4 .’: ad

w\liwagaaanm mmzm'lmnﬂmwunwmlwswaga‘lﬂ (e Invasiy aeiifidu

§ v o o w 1 { v d 1
“Tnuaiivesliiu” swssmdddygadoyangild) TaynwesInuafiveshiniuil oz

>
duaunglifamsrusuvesdoyauiniy - aszuaumsihialusu MAC w¥9311A3§1U

v

L4
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802.11 1éfmuniimsudilemil13das Tavms19ivsunaug (Control Frame) 2 ¥ilade

& 1 1] ar $ o
® W51 RTS (Request to Send) Fadeninaanilda lilfaariidaemaefisluaoiisy

® sy CTS (Clear to Send) #dwnnaariisyhidiaariiae eaniituaunsody

doyauveunsy RTS Adanld

ady

sy CTS wzgadennanilfidiudiusy nfumndaariiidesnsdadsudoyau e
gudumsiidau ‘um"mmnunuvlﬂuﬂmlw’fmueuf] (m)u'luuauwmmmytymmquu
ma‘lwauwmmwauu) TuwSouqiudaen ‘umvuuﬁmuwmmmammmaanm
wrzazifuaniidug esgrininsdedyanaeenin meluganarlanamils srnaiee
Sun11 “¥231981 NAV” (Net Allocation Vector) AMNINTFIU IEEE 802.11 misauvisy
RTS/CTS ﬂz‘h:"l%’“lumsa’qﬁn‘mpmmaatﬂsm’fﬂy’aﬁt‘{:’uq u‘fam1nm1uﬁmmﬂuﬁ%gaﬂwu

o a1 9 ' -::’ 1Y Vadd’ ° Y1 aq vy
AUIZUAIUBDIAI llﬁzuﬂﬂil'lﬂllllﬁ’)ﬂ'lﬁl‘lf’]ﬁﬂll'lﬂ‘] ﬂ::nﬂnm'mummmaﬂaq"lﬂmu
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Tunsﬁﬁli‘.lumiﬂ'«’fagauuuﬁﬁmauwwnanfu (Time-Bounded Service) ¥1A531U
IEEE 802.11 dszyfamsi pCF inl4fiaonilfiGunth “Point Coordinator” (W3eaanii PCF
[PCF Station] Taovialludaaanil pCF vziflu AP tuios rws1:ﬂ31fun1iu?n1sd41’l'agalluu
iaveuvanmiez1#iy Tnsshonusssuaminu uerse iy Tasaiionuy Ad Hoc
1% c‘émilzﬂfmufnmstx“l'umssv'nma}ufniff'qt'fq;tymuvlsu't’fm.;a"lﬁ’f viufeiiodims 1oy
Tnua PCF amiiiidluanil pcF oygpnliifssaoiidsinfuluudazizva fezams
ddyanaunsudeyaseninldlurrsvaznarlanamiia “lumimuquifuﬂﬂ‘x’f' PIFS Uy
s Beacon a3ulit 2.9 Feozldlumsudavenantiidug wonualumariu e lilviaoni
laq fimsdadygraeeninmslusmmladimamils FweFonin “CFP” (Contention-
free period) lﬁ"aaﬂ1ﬁ7fannﬁﬂuma"lﬂﬁm'ifhﬁq;npm’fagaaanmué’h o011l PCF az1d3u0n
Wamilfinmualdaunsodadygyald 1'?11mithﬁnuxty1mwli1ni’1’agaeanm Halun1sda
f?'q;qpn’(ﬂin%'agmfuazﬁﬂﬂumﬁuwhuTwaéa (Polling Frame) fidtau10inaonil PCF daina
7 CFP mminﬁnztﬂﬁ'uuuﬂmmmun"lﬁ’“lutwiazﬂi:wmmﬂa’f'am‘umssuu TTUY
lﬂ‘i’mhuv’u’aqﬁuuuu'l%'mu'[ﬂm?o'hﬂunﬁﬁﬂﬁywzﬁ1nuﬂ1ﬁwaﬁa§§ﬁﬂﬁuﬂz“h’f'imﬁq,munm
fisnefu ieiloasmulil¥aani peF 2 aniilddesdyyrufoidu sasiilugina crp
ualunsdifidulnsehouuy AD Hoe fifinsldanuaniziuy DCF Fuszvenlifinis 14

vosdgqaAuInula

CPF repetition Interval

Contention — free period \ Contention period

Bl

PCF Access DCF Access

¥ Time

CPF repetition Interval

\J

317 2.9 923781 Contention-free period 1A Contention period

N H 3 ¥
qunsaidaulngi Taom Il luszuuasedofestunn1Zmniy Tasunude:

°o W o w . . 3 o o w 3
lfluun"umnﬂmmﬂu (Power Limitation) mswnzuuﬂqn‘vu'lumimuqummﬂuuu
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Ll v o 4 o v
whvagnsmeydn Tunszuaunsidhdwesssfudu MAC eariilanmmegluTnuaves
»
M3UTZNIANGIIU (Power Saving Mode) aaiifuqez idemSesudyarumsudeyalag
Tae usiuszdensisinaiansaimifedsuiu @o $rnafiamsoduasiy
Tonausudoya’ld) Tusasgimves IEEE 802.11 Idfmuanszuumslunisaiuguids
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adufuliifosq Tasmsas19sudya o Beacon Adaun91n AP Sraoriiasrndudyaiuves
Msunuguiidaiein AP uazszyhdsivesiueadafivzamsodedoyald sused
a o 3 A ' oo A '
5w Twauuuwie (Special Poll Frame) ndu'l1/ii AP ifiovan AP Imfuszdadoyaniely Tu
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) E 4 v
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3 v ] 1 4
neuud e lamnsofudygmvearsudoyafidmmuinld lunsdifaoriimaniuging
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audhngganis  hanasgszuunievieiesauiuylfaois  szuudnuini
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dasadeitennsodulseiuidfmuiiudiudwesdoyaiidell  wensmuedosiing
¥ J
audidausiavesamiinfedliiuade luasgiu 1BEE 802.11 Taszy (duitedan
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2 3
o(h)=2h2,o(h)=%—'—+’;—|+... (.6)

fmuali F_ (x ) ifhuflassumsnszawves X uaz f, (x ) iiuilessunamninatiy oz

141
F (x)=1-e™,x 20 (3.7)

az
fo(x)=F.(x)=2"%*,x 20 (3.8)
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* t 4 ) v
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19 uazdmuald P,(x) unuarmhsziluihifigadundslutiaan 0,x) o214
14
P,(x) =P[n(x) = 0] aniu

P,(x +dx) =P[No cos tomers arrive during (0,x ) nor during (x ,x +dx )] (3.9)
=P,(x){1 —dx +o(dx) } '

»
v o 9

st ldnamniansdudassnaddvesmadundanidvewazeifung

nsgavesmmnheniiuveungnisaiiitidonly 184
(P,(x +dx ) —P,(x)} /dx =P,(x){~A+0(dx)} (3.10)
dledfin dx — 0 azmud
P,(x) = APyx (x) 3.1

] ) 1 4
oy (3.9) ¥1NS Differential 92 1@Aatl
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Py(x)=—ae™ (3.12)
Tauf o« femnaf ms1em P, (0) =1 laoiivmilensisandian a —1 14

P(x)=e™* (3.13)
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= 7T = Waiting time

— Atgival Time
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flduinmsiaSaudane C 121891 6asimsidunie (Armival Rate)

A
/l = 2—: (3. 14)
tazauit lanTasiduatunsa (Throughput Rate)

(3.15)
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uazAundsran1usn15gnAI (Mean Service Time/Customer)

Ts =§- (3.17)
(iioA915011 Utilization Law thaun1si (3.15) (3.16) uaz (3.17) nsawfuae 14 Soid
=§=@%’3:§£}_’=XTS (3.18)
n3afauyAa1Y Flow Balance
U=ATs (3.19)
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ﬁ'muﬂﬁ Fow Balance
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aunsoeiuwlaidiumiovesgndrluszuufenanaives System’s Throughput
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Lqg = AWq (3.22)

4 4 - )
Wown L=Lqg +U uaz W =Wq +Ts BIWWI5O0W15U Utilization Law 910

) ] [ t 4
Litle Law Iauld U unusundesnnugadiifidsfuuinisey dsdresuiliadinng 18

o

|

1 4 v )
11 1§119U Completion = 6, 11a171a = 600 M2y HazA1BU AWzl

Throughput: X' =6 / 600 = 0.01
Total Busy Time: B = (100 —20) + (250 —100) + (340 —250) +
(400 —340) + (480 —400) + (570 — 480) = 550

Mean Service Time: Ts =550/6 =91.7

Utilization: U =550 /600 =0.917 3o U =0.01 x91.7 =0.917

Residence Time Sum: » wi = (100 —20) +(250 —50) +(340 —75) +
(400 —140) + (480 —220) + (570 —330) =1335

Mean Residence Time: W =1335 /6 =222.5

Mean queueing Time: Wg =222.5-91.7=130.8

Mean Number in System: L = 1335 / 600 =2.225

Mean Number in System: Lg = 2.225 —0.917 =1.308
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Multichannel Random Polling Scheme in Wireless LANs

Purimprach Chouykool, Suvepon Sittichivapak and Kriengkai Vonglodjanaporn

Department of Telecommunication Engineering. Faculty of Engincering. King Mongkut's Institute of
Technology Ladkrabang (KMITL). Bangkok. Thailand 10520 Tel +66-2737-2300 Ext.5028
Email: i_taan@hotmail.com

ABSTRACT

In this paper. we propose random polling
schemes for scheduling. We maintain the polling list of
data communication in point co -ordination (PCF) of
wircless network over multichannel system. In these
schemes. the central controller checks a station that has a
backlog data and random a poll station to occupy the idle
channel. This system gives the same chances for every
station to be polled. The conducted study bascd on
simulation has shown that the proposed schemes are able
to improve performance of this system.

Keywords: Multichannel. random polling, PCF, WLANs

1. Introduction

The IEEE 802.11 includes two major classes of
MAC protocols for WLANs are contention-based scheme
called Distributed Coordination Function (DCF) mode
and polling-based scheme called Point Coordination
Function (PCF) mode. Contention-based scheme is the
fundamental access protocol, and thus coniention-based
scheme is usually used for best-effort services. Polling-
based scheme has some advantages over contention-
based scheme in that it is possible (o guarantee various
QoS requirements to real-time applications. But polling-
based scheme has inherent overhead in polling cach
terminal. Even if a terminal docs not have a packet 1o
transmit, it should be polled. This is the major drawback
in polling MAC protocols [1].

y

£ <n)\\
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Fig.1: The communication in infrastructure mode

From another research, there are also many studies
for method of how to schedule and maintain the polling
lists. such as Non-preemptive, Round-robin, FIFO.
However, the three methods as above-mentioned does
_ not fair for the back part of the station in buffer queue. In

this paper. we study a communication in the
infrastructure mode (Clicnt/server) is shown in figure 1.
For all of station to be comparable. we proposed a
random polling scheme and transmit a data packel in
multichannel for improved a performance evaluation of
system.

2. Related work
2.1 PCF

Point Coordination Function (PCF) is a centralized.
polling-based access mechanism which requires the
presence of an AP that acts as Point Coordinator (PC). In
the PCF mode, time is divided into superframes. Each
superframe consists of a contention period where DCF is
used and a contention-free period (CFP) where PCF is
used. The CFP started a beacon frame is sent by the PC
using DCF. The CFP may vary from superframe to
superframe, as the base station has to contend for the
medium. Once the CFP starts, the PC polls cach station
in its polling list when they can access the medium. To
ensure that no DCF stations are able to interrupt this
mode ol operation, the inter frame space between PCF
data frames (PIFS). To prevent starvation of stations that
are not allowed to send during the CFP, there must
always be room for at least one maximum length frame
10 be sent during the contention period.

The PC polls the stations follows to schedule and
maintain the polling list. A polled station always
responds 10 a poll, If there is no pending transmission,
the response is a null frame containing no payload. If the
CFP tenninates before all stations have been polled. the
polling list is resnmed at the next station in the following
CFP cycle. A typical medium access sequence during
PCF is shown in Figure 2. A station being polled is
allowed to transmit a data frame. In case of an
unsuccessful transmission, the station retransmits the
frame after being repolled or during the next contention
period [2].

In the following we explain three popular polling
schemes with PCF. differentiated by how to schedule and
maintain the polling list.

Non-preemptive polling scheme: In this scheme, the
PC first finds the lowest address of station in its polling
list and then, sees if there is any data aimed to the
address in buffer queue. It piggybacks the data if any



with CF-Poll and CF-ACK if the PC needs to
acknowledge for the previously sent data frame. Unless
the PC receives the null frame or data frame with more
ficld set 1o 0. it keeps polling the same station.
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Fig.2: Structure of superframe

Round-Robin polling scheme: PC polls a station in
the order in which it is placed in the polling list. It
decides what type of frame to transmit and then, sends it
to the station. This time. however, the PC immediately
turns into the next station in the polling list after
receiving the appropriate feedback from the polled
station.

FIFO polling scheme: PC follows the order of data
frames in the buffer queuc. It first checks if there is a
packet in the queue. If any it sees the index of the packet
and then polls the station accordingly. Therefore, this
scheme follows the order of frames in the PC buffer and
always piggybacks. When the queue is cmpty, it follows
RR polling scheme[4].

2.2 Polling networks

The basic feature of a polling network is the action
of the central computer in polling each location, or
station, on the network in some predetermined order to
provide access to the channel. As cach location is polled.
the connecting channel to transmit its backlog to the
central computer. In between polls. the connected devices
accumulate messages. but do not transmit until polled,
Transmissions between stations take place through the
centdral computer, which receives all incoming packets
and transmits them to the appropriate locations.

Polling networks can operate in cither of two modes.
identified as roll-call and hub polling. In both modes the
network is controlled by the central computer, and the
opportunity to transmit is systematically rotated from one
station to another. For roll-call polling. the central
compuicr initiates the polling sequence by sending a
polling message to a chosen station. After this station has
transmitted its backlog of messages. it so notifics the
central computer with a suffix to its last packel. After
receiving this suffixed packet. the central computer sends
a poll to the next station in the polling sequence. and the
process is continued.

For hub polling, the central computer sends out the
polling message to the initial station in the same manner
as for roll-call polling. When this station has completed
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its transmission, it suffixes a go-ahead to the end of its
transmission as before. but for hub polling a next-station
address is also required. (Such an address is optional lor
roll-call polling.) This address and the cquipment that
cnable all slation to monitor incoming traffic to the
central computer constitute additional features required
for hub polling. In this paper. we choose a roll-call
polling mode to analyses performance of system [3].

2.3 Performance of Polling Networks

A straightforward analysis of a polling nctwork can
be required for a rigorous determination of average
transfer time and average number of packets stored in the
station buffers. The following conditions arc assumed in
determining the desired quantitics.

¢ The amrival processes to cach station arc
statistically equivalent Exponential processes with equal
average arrival rates, A packelts/second

e The walk time. w. between station is constant
and is the same for every consccutive station pair ;.

*  The channel propagation times between stations
are equal and are included in the walk time ;

o The packet length distribution. for random
length packets, are the same for packets arriving at each
station.

e The amval time, 7, . is interval time of packets
are generated insystemand 7, = 1/A

And other network parameter arc the number of
station, M, the number of channel, N, and the channel bit
rate. R inbits/second [3].

Let be the number of channel and the number of
packet with average length X bits stored at a typical
station when the go-ahead poll arrives at this station.

Throughput for the distributed queue. or for the network
in the present application. is given by

N
§=— ()
N,

N , .atotal number of station is successful service

and N, . a total number of station is generated in system.
When ¢ is normalized propagation delay and for this
condition givenda = 0, and normalized walk time. W .as

w=wR/X 2
3. Multichannel Random Polling Schemes

DCF has very restricted performance limit when the
traffic load is heavy and the contention is high. In this
situation, the PCF can achieve higher throughput than the
DCF. However, the PCF in IEEE 802.11 standard has
an inherent problem. In fact PC has no mechanism to
know the queue status of the associated station buffer.
This may cause a lot of troubles. First of all. the PC has
difficulty in deciding a polling order. Without



information about the queue status at cach station the PC
may give equal transmission opportunities to cach station
according to a predetermined polling order. Although this
seems to guarantee the fairess. the PC can not support
QoS services of various classes of traffic. Secondly. it is
hard for the PC to determine the transmission opportunity
time given to a polled station. The PC may keep polling a
station to maximize the throughput until there is no data
to transmit, whereas in some cases stations would hardly
gct an opportunity to be polled.  which causes bandwidth
starvation [4]. This problem can be partly solved by
multichannel random polling schemes: In this scheme.
the PC first finds the station from polling list. It decides
what type of frame to transmit and then. sends it to the
station. This time. however. the PC immediately random
the next station in the polling list after receiving the
appropriate feedback from the polled station.

We consider two conditions of multichannel
random polling network: (1) at the same time; onc uscr
can uses one of channel that is shown in [igure 3. (2) at
the same time; one user can uses  several of channel
(multichannel) which is shown in figure 4.

DATA PACKET M Cranre
nputpot o [IFQ] L 2 e ine
i Output 1
0 o o gl 1 by i . e A
;,—:-.c}- =}
R T — - -
hpotport o SRR
a0
g._:*c}. = bR
— — — — Y
t for check
Random x‘mes/‘ pehc::t ﬁue in buffer

Fig.3: Method of one user/one channel.

4. Simulation

This scction deals

with sinulation model of

multichannel random polling scheme. We assume that all
stations arc uniformly distributed in the coverage arca of
a central controller with a diameter of 150 meters. The
parameter used in this simulation study is chosen based
on the IEEE 802.11 standard is shown in table 1{5]. The
performance of simulation varies depending on the
arrival rate of packel.

Table 1: System parameter.

parameter value parameter value
Channcl rate | 1IMbps | Slot time 20 ps
Packet length | 10" bits | SIFS 10 ps
PHY header 192 bits | PIFS 30 us
MAC header | 272 bits |CFP_Max_Duration | 20 ms
ACK 112 bits | Superframe 25 ms
Beacon 280 bits | Walk time 6.75us
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The simulator performs the following methods:
Mcthod 1 : one user / one channel

e The central controller acknowledge a idle
channel then;

o The central controller checks transmitting
station and select other station and permil one station to
use a channel randomly

e The central controller broadcasts a polling
packet, which fixes the decides address to cvery station;

o  The polled station which has data to transmit. it
sends out data with ACK packet:

o On the contrary, the polled station sends back a
NULL packet in order to enable the central controller to
poll the next station.

Method 2 : one user / multichannel

o The central controller acknowledge a idle
channel then;

e The central controller select a station randomly
and permit to use the channel;

e The central controller broadcasts a polling
packet, which fixes the decides address to every station:

e The polled station which has data to transmuit, it
sends out data with ACK packet:

o  On the contrary. the polled station sends back a
NULL packet in order to enable the central controller to
poll the next station.

5. Simulation Results

For simulation results, we presented the simulation
results on computation of throughput versus arrival rate
with various number of channels = 2.3.5.7 and 10. Figure
3 is shown simulation results under transmission method
of onc uscr/onc channel. The results. arrival rate
increases while the throughput decreases. As the number
of channel increasc, throughput is better. For example. at
arrival rate 0.05 with number of channel = 2. there is
throughput increases to 0.66 when compare with the case
of number of channel = 10.



Figure 6 is shown the delay of simulation under
transmission mcthod of onc uscr/one channcl, From the
results, the delay of system decreases while arrival rate
increases. As the number of channel increase. the delay
decrease. For example, at amival rate 0.05 with number
of channel = 2. there is delay loss of 27.57 ms when
compare with the case of number of channel = 10

Figure 7, 8 show the simulation results under
transmission method of one user/multichannel for
throughput and delay. respectively. The results of this
method are similar to the previous method and this
method can be improved the performance of system.

6. Conclusion

In this paper. we develop a random polling
scheme of supporting data communication in PCF in
wircless nctwork. The methods give the same chances for
every slation to be polled and multichannel used for
improved the performance of system. From the
simulation results. when the arrival rate increascs,
throughput of system incrcases and delay of system
decreases. We observe that one user/multichannel
method has improved performance compared with one
user/one channel method and assured the support a
number of chaunels have a good impact with the
performance of system,
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