NNIANHIANITOULNNAUNNTL I A0a 099 LT N0 9T 09Ty (YL

TuszuudeansFanamanusoge

WNeteI TR WHEINTNEl

ﬁmmﬁwuﬁrﬁﬂuzﬁmuﬁwmmsﬁm:mmw@“ﬂqmﬂ?f,ytyﬁmmmmmmmﬁmsﬁm
arangadangsulnia - npdaamanasulniia
ANLAAINITNANART  ANAINTRINUNINENAE
Tnnadnm 2548
ISBN 974-17-5322-5

s

A1AN 1899 WAINTUNNINENAE



STUDY OF DELAY PERFORMANCE OF CHANNEL RESERVATION ALGORITHMS
IN HIGH SPEED WIRELESS COMMUNICATION SYSTEMS

Mr. Chairat Nitiyarom

A Thesis Submitted.in Partial Fulfillment.of the Requirements
for the Degree of Master of Engineering Program in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2005
ISBN 974-17-5322-5



U ] T T4 ] o
WINBINE WU n'}ﬁ'ﬁ MANTIIUEN AN 2R 11995 D BUAEN 15989

desdtyqinlussuudesisfaneanuiag

Tne wredusmi SRnqgud
A1 Aranggalniin

.r\-: U e = . iy
B1R9EMTN TRIANAMIINNTE AT.ATYRNT QINANENANS

=
ALEIAININANERT ANl aeal ayR iduaventwuseiuiiudoy

wﬁwfnqrﬂfﬁnmmﬂuuﬁnqmﬂﬁmmumﬁmﬁm

AdsErEmrasaEEEEaT A E ey

(ANGMINAT5E AT, ALEN AV UERT)

. ANLAAEIAINITUANART

i s "
ALENTITUANTARLIMEAUWLUSE

(s24ANARTI319E AF.90TA LLYANana)

3 a“—.
TPt ama !

(389ANART1RN3E A2 ATYRNT PHANENANR)

. MMTWHWT

Uszs1unssunis

ral
e BNRSENUT

(Hiaernans1a19d me.1aviRA dAang)



fufo] fReasnd : nrdnmansmousmedunslsdanatsesrsdiogiinisae
fasryunilusruudesisfarsanudage  (STUDY OF DELAY PERFORMANCE
OF CHANNEL RESERVATION ALGORITHMS IN HIGH SPEED WIRELESS
COMMUNICATION SYSTEMS) &.7ifinwn: 7a.a%.6tyans qiianinania, 81 wi. ISBN
974-17-5322-5.

Inenfinudariuil dnauemsinsanssousmiadulsgiaest uasliunlpeansous
tﬁﬂﬁmmnh:"‘Jqnﬂwﬂﬁ:Lﬂﬂuﬁ‘ﬁ'n*‘uﬂm.imﬁ';unpruiu::uud'amﬂi‘muﬂﬁ 793 1Aur
CEP, CAP, COP, COP+8PL, CFP+SPL, UNI i UNi#tA Tnenia 7 38 14Fun seanuuudviu
N3N s A N TUNERTTA B ATUTAL (Round-Trip Propagation Delay) #19n411987
UszAannsdadyuins (Transmission Delay) uszuriiannsofunmudeysdiuoudldiingg
uazdtusuafannizaed lanldilsunsuaeuiamaiisanluntamaaay aannislsaiiy
auTTnurIessuU luuERSAE ﬂﬂng-iﬁmwﬂﬁﬂmmﬂwimﬂmﬂumﬂﬁmﬁﬂﬁwﬁmﬁu
sruu mszdmnudfenmase it sanasinlinasAdiatesiigadieidnou
finsfisnaiu st Reudiays 7 3sUmngdas cop+spL WiAnaamlrzaslutaanis
apaRITgA desnndunugfennssssamsindummiinefidAyiussuy fduenids
ﬂﬁuﬂﬂiﬂ'\muﬂmuﬁmmmﬂﬁnﬂﬁ'ﬂuﬁﬂmﬂﬁﬂﬂﬁmﬂm i liaussourludainisqasiian
Wadulids UNL uaz coP+PL w2 nadlWiud nadlszuuanansofumsudeyaduay
Gliuinisnauduisy uaz netifrzuuasinanlssdiudlduinasaanuanisiesrenes
glduinag ToelunedlunrudrsunsnifiarrnrigasnamlsAddii UNI uns COP+SPL
ueglunsdvdeainsnduaurousliEe UNE Simalfuifousuounfensdemsunsdild

- . : - e
Arndudewiasfigamnziumslinalnin

mede . Aeangadiiia anufladaiian L (S
AT Amangaeii aeiletesnansdiiingn IOMem el
nsAnmn 2548



H# 4470695121 :MAJOR ELECTRICAL ENGINEERING

KEY WORD: DELAY / CHANNEL RESERVATION / MAC / WIRELESS COMMUNICATION
CHAIRAT NITIYAROM : STUDY OF DELAY PERFORMANCE OF CHANMEL RESERVATION
ALGORITHMS IN HIGH SPEED WIRELESS COMMUNICATION SYSTEMS. THESIS ADVISOR:
ASSOC, PROF. LUNCHAKORN WUTTISITTIKULKL. Ph.D., 81 pp. ISBN 974-17-5322-5.

This thesis presents a performance evaluation study of 7 channel reservation schemes
namely CFP, CAP, COP, COP+SFL, CFP+SPL, UNI and LINI+LA in terms of average delay time
per packet for systems with relatively long round trip-propagation delay time. Based on Monte
Carlo Computer simulations, results.indicate ‘i’nat the number of request slots per frame is an
important factor impacting the: delay performance of the system, i.e. appropriate number of
slots for frame needs to bascarefully set to suit different traffic load conditions to achieve
minimal delay. It is clear that ghannel reservation scheme with high throughput performance will
also offer low delay. When comparing amangst all schemes it is found that the COP+SPL
scheme is the most efficient with respect tﬁjﬁgétay as well as throughput performance. In
addition, this thesis further investigates the possibilities of applying an adaptive frame
technigue to improve the delay performance m‘UNI and COP+SPL schemes for systems with
assumptions of both perfect and partial knowledge of the number of remaining users at the start
of each frame. Simulation results reveal that with perfect knowledge of remaining users delay
performance can be n_nﬁceably improved for both schemes. However, with partial knowledge of
remaining users system delay performance gain exists only for UNL
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iAt the beginning of frame, all user can select all of access slots.

Time

LYW s ! s "

ccess users can select only one access slot.
For the remain access, They repeat as User1

{"Random Access Probability valle
i and compare with the assign value

519 3.3 nalnnisvinanaesmatiAnigaeswuL Uniform + Limited Access (UNI+LA)
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PCFP[klM!N] = b[M!o’p]PCFP[klM’N_l]
+b[M 1, p] P [k —1|M =L N -1] (3.1)
M
+ > b[M,i, p]Pggp [k IM —i,N —1]
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Reuleaay (Boundary Condition) 2898118 (3.1) 135ail

0  ifk<O,M=>0N2>0
1 if k=0,M =0,N=0
Peeo [KIM,NJ=40  if k>0,M =0, N =0
1 if k=0,M =0,N>0
0 ifk>0,M=0Nz2>0
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b[M,0,p] - T[M,N-1,p] (3.3)
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=2

= p[M 1, p]+ib[M,i,p]~T[M-i,N-l, p]

WeakeulureunueddNnig (3.6) Aa

T[M,0,p]=T[0,N, p]=0 (3.7)
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TCAP [m’O] = TCAP [07 n] =0 (3.9)

3.6.3 ANTTOUZARNVIAUANITARITDIN YY1 COP
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3.6.5 ANTTOULARIANAUANITARITDIN Y Y10 CFP+SPL
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Poy[K|M,N] = b[M,0,1/N]P,, [K|M,N —1]
+b[M L1/ N]P,, [k=1|M —1,N —1] (3.14)
M
+ > b[M,i,1/ N]R,y, [k M —i,N —1]

i=2

Taan P, [k|M,N] Aa Araonutaziunazlgldiinig k- saaiunmang
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o . L e s 1 o oA
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(Boundary Condition) 28488013 (3.15) 135

0 ifk<0O,M=>=0,N2>0
1 ifk=0M=>=0,N=0
0ifk>0M=>=0N=0
1 ifk=0,M>2N=1
0 ifk>0M=2=2N-=1
1ifk=0,M=0N2>1
0 ifk=0,M=1N2>1
1ifk=LM=1N2>1

Pumlk M, NJ= (3.15)
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Hadaulvreumnuasannig (3.17) Aa

Towi [M ’O] =Toni [O’ N ] =0 (3.18)
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%%,M ~135,7,911
RSPy =1 @

) +1,M =2,4,6,810

5;whenl9 > M >16

4,whenl5>M >12
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2,when7>M >4

1, when3>M >1
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Usar=6 cn user=7
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