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(A Study on the Call Admission Control with Overflow and Preemption at Adaptive
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Abstract

CDP(handoff Call Dropping Probability) and CBP(new Call Blocking Probability) have been used as two
important call level QoS parameters in cellular mobile communications. But, many methods to reduce CDP
without considering CBP have been studied, and hand-off call priority scheme has been introduced But the use
of hand-off call priority scheme increases CBP and decreases channel utilization rate depending on the number
of reserved channel for priority. In this paper, we propose a CAC(Call Admission Control) algorithm with
overflow and preemption to solve the problem caused by considering CDP and CBP in calculation of the number
of channel reserved The problem is the increase of CDP as the traffic load increases. In our CAC algorithm,
hand-off call is permitted to use{overflow) unreserved and unused channel if there is no reserved and unused
channel, and new call is permitted to use(preemption) the channel overflowed by hand-off call if there is no
unreserved and unused channel. This mechanism of calculation of the number of reserved channel and CAC
algorithm is expected to increase channel utilization rate, and can be applied to media-based QoS provision in
cellular mobile communications.

Key Words : CDP(hand—off Call Dropping Probability), CBP(new Call Blocking Probability), CAC(Call Admission

Control)
* FAZ QXA ARAFRAE 20 Az} 20049 549 149
Tel : 031-999-4208, Fax : 031-999-4775 1xF4 A} 20043 59 209
E-mail : june@kimpo.ac.kr AALEE 2004 7€ 1294

Y MR M8 4L, 20041 78 @



MER OISSNYY MY WAIHOIM Overflow Preemption® M= 2 HEMO] #or 913

1. M &
A AEY o5 FATE Mul2 498 AFH
o2 dA Av]9 A(Cell) GAE YrI At} 7]
23& Fol AHgAl A Z[X =ttt Foid Agtd
FAFAANEE P3N AU 2§ AFTF) o) F
T AR & oA T A o5 4 gle
9 o] F=Q E(Hand-off)2} 3t ARE2LS] HE
QA 71A]5e] WA} A FAFNALE AF
o2 Mt AHEALe] 37 #olA] ¢i AAHE
& gt} ARg-Ate] Au)a 8] 7]X]Fe] g
g3 5 Qv F$ 3 Ahnew call blocking)el
2} 3tn AR} T2 AR o] F3 A A2 7]
Ao HdE 8 4 glol Mu|=E A% ¢
£ & gl 4S5 T8 hand-off call dropping)©]
o} stk AEe olFFANYelM = SFEHE(CDP !
hand-off Call Dropping Probability)®} Z3<tE
(CBP : new Call blocking probahility)& ©] %4
AH] 9] QoS(Quality of Service) HeluE]2 A9
3o gt} AAd AEY ol FFAGA = Al
g RS E8E M-S A3 Eol=x=
A wigoz Qs Y=o T Fo) whan| o] F78
o AEe] o] FFTALNA Y QoS FAE o|HA
E RAojt}. 7| Fvlt} CDPE YA +F2=2 #
218t7] flste] AEE o] FEFNLAME A F
Folzl FATAAdY dFE 1HHoE Y=
Zoekg 98 ARSShe 7= Aldr el ATE <
gtor o] u, A= @ X F 7o) ARE-3Hs FHFANA
do] & A o]53AT] A% & TS
Ade] AR S L 3958 58 A% @
AL Jr) Y=o = T 9 VT 2 o B
AFAANE S gF3he Adde d=ex3r 2
Bt ggol® Aol A FATAANLY A}
£& A3t CBPE 37H11Z ¥ ofve A ¥
AgRAde] AHEE8E AsAZI ek £ A
TFAME EdY F3le F7ol ©& CDPe 5718
A= X329 Overflowd 3] 4F 22N BT 5
JdE 3 HEAE AgTh Y=L T
Overflow s 388224 CBPE 7131 =Y o]
d @48 wngstr] sl A& Overflowdt 3

@

QX Fo th3t Preemption 3]-8-3ith A5
Preemption*], Preemption¥] & }=Q.X 35 AR
3l 1¢] Overflow & AHE-gth. Overflow ol
£ Overflowdt = QX 359 RAEAA Qo] 7
AE™, Preemption® S Ade  MAFA
LIFO(Last In First Out)22 Al'do] AAd}. &
Aol & A&Aol= Overflow, Preemption 2
LIFOE AHgo 2 & Ed Radx 3 ¢
582 A & gtk

2. J|EAF U BNHSUHS

2.1 J|ENP (MMEAS X TEIZHO)

Aol g3d FAFTAAEL] 30l 23Y
AEe o|FFADNME QoS AT L FAHAZA
Ade] AHEEE 7M7) At THEA N
(CAC : Call Admission Control) 71%& zZt=tl
CACE NZ¢ 39 H&a7A|, A9 Aty A4
FAAEE n2idte 71Ed HEHo] 9= Fol o)
#F YL a3 A 2 THSANE
% 71€ o2& SIR, £3GE(CDP), E&Y %3}
9] classell WE A& So] glor ol 7|E9
AT FEE A A8k WS AH8sl &
9] AR E AASA "ok A Aldo)
Aol THLE8TE ARE F ok

AEE o] F AN E, Aol A FHAFA
Ade Aol gle], T QuSE AlFE] $sko
O]F TN AHEAtY] AHE4E JI=xJe) NRZE
TE3L FATNAY KPS AFE AdFy
AT 98l AHEHE FA54ade] =g
A 2§ =225 AdIA=L T3S 9
3t AME & FAFAAGS] =8y aF) e ¢
B3} 5] el wel 2 Adgge] SRt
£ A3t CDPE €41t olwl, 8 7¢ CDPE ¢
FEA7lE A= 23 Adgge] A7(HE 238
d A3 Ay (e 78 7 e,
Jeexs AdFge 7(PHE T3] A8 F
QJolgo| AHgHrt W exF AdAdde =)
(el wel 43 $F9) CDPE ¥=EAE & Qo
gty o2 CBPE $7HA71A €. d=Q X 5o

Journal of KIIEE, Vol. 18, No.4, July 2004



2
o
2o
i
0

£ A AHEAEe] H& a7
& e eAlol Wl 19 13 2ol HEF
|} Fa3 JHoz FRY & QoHl] FE3
ZIHellE A= xs e} Afsrt YR At
% AdFG S AHE A Adgge s
BE AREF A9 AFEE AdE JELITIE
Y=o ET AdFd AdE AHEste AMujAg
Wt PEL TS AdY9e JueTsuks 9
3tod o 2HReserved) =0 AHE-E™ 7= (Guard
Channel)°]g} gtH2]. A@F 7ol Anzet A
=357t 7 AEdYHY AHdE FHH R AL
st 2t AU Ado] BF AR Fold 7z} Apd
Hi dAdgch
AYF 71H-L 3 ALY BE Ado] A
3 oy b Adgge] Ade] AHEEHI A
B A4 NEE TRAA U 9999 ALE-
32 G AdE A3l AMulx e A
(Overflow) & 380 2R AL 588 &
Q) 4= QItH3]. AFZ(I=ZF)o] H&EaTF7} 9l
< o, AFI(J=L T 3F) Adgde] BE Ado)
AHEE R QIO AS(AEL T F) & YukH o
AHEDH .

ung BEQLE HRR Mo

gomg
3 ]

L)
|
i

_—————ad O

— «— o]

URE NWYY | NCeD WA I 4R QY | HERD NI

i | el
| wcouzs gue | NEQUS Hue
()2 % Fpre_ssigument) (b) 59 Fpost_ass

a8 1. Jggn sy
Fig. 1. Pre_assignment and Post_assignment

a2y Overflow?} 3858 SHEAololA &
EQTT(AITE) A Ado] AHEHT YA
e FF AT A L A= ZF(ITF3F)
AdgHe AL AT F =S 3= Zolth
ojw, Overflows UL(Upper Limit)# GM(Guaran-
teed Minimum)¢] S A =H ULS
Overflow®d <+ e Hdl Ad&Fold GM2
Overflow=A] &3 39| F&] g} EdHoz

g - MU= 18T M4, 20049 78

w84

AHEEE A4 ALK P)olnh o, oE 7H
A= AtEY UL =959 GM(= C-UL)
ojt}. o] A3 1Y 29} o] AFEY} A==
37t Bk AR 5 e FRAEEEE UE
o}t AF7|HE FHALGEE S AHE3E Wl
w2} CS, CP 5°] Ati4]l. CS(Complete Share)=
AFE NGy == F Addde] FHo
A AdFg AA7E FHALIGY H9olH,
CP(Complete Partitioning)® &aAdd9ge qln
Asv A= =3ot g AdFgqy Adehe
AR Aotk CSe A4 AE ¢ e
Sof g T flo] HA LAY 38 A= A
ze =5 tigt mert A fle A$olH, CPe
I=Q s AdgHe I7|(F)of upet FHFAA
del AHE S-S A3k 4 ik

H712 WYY | % YEAY | HEQDS HEEY

MCREE UL M&ousGM

MCRIS

a8 2. 399 ol
Fig. 2. The usage of the share Channels

Fo]7l QoS 71F(CDP, CBP)E &3k 33
AddHe) 2718 AR o] Fastn A4
qe] L7)E TAY £ Jout Wk Edy
Fapol e} g el 2718 2dshs He4 A
QGG thate] Hars] A7 gick AHETH
T Aol me, e FaHolel whet £ A}
2t o] E{7], [8], 9}l Wt B=e =% MYy
o] =7|1& Wb7AA7E ol drdrk

2.2 MR

(1018 4] FATAANEE J=2 =3 A3y
A7 A3 AdgYges 7R & Adgde
EgWos wdgoan 71t CDP 2 CBP

@



NEH O|SENYY HIY WAIWOIN Overflow?] Preemption2 M= 2 HAMO WO %3

o tig 2& F=38 3, 347 CDP 2 CBP 715
AE Fo] g AMulz TGS : Grade of
Service)& H4313to 2 ATE FASAA L
AL EEE Ve FELTT Adgddge] 2
NE T8 F e £ 2ee ANEd o
2y CDPS} CBPE $49) maigte g4 CDPYHe:
FHPS drg J=0TF APdFGde] Av|E o
A= 1 CDPHE 11831%-S wWel CDP) tist 2%}
g 94 23,

£ Aol ME ol FAIE B3] 93 A=
Lx3 AE AdIFeze Overflows 34
= THEAOE A3t Overflow® &-2-314
HA Efg 237t F7Hge] wE Overflowdhs
J=Q T 57} Wo| &AW3L CBP7) Z71381A |t
a8 Overflowd AlTFE AdFge] FAENA
dof gt A575.9] Preemption: 3188024 Z
7te CBPE 28 4 it A17FE9 Preemption
< AME AdFGY AdS AHEEE Y=eEd
£ Adstn Y= =371 A3 AHE Ady
o] Y AFsoA g Z3elth 293
< £ AIANY AdAME 2 THEAE A%
Overflow$} Preemptions =402 RojFE), 3
EQESO [J, & ALY Gy =TS
dgel Zvleln NtZel ] U, (=C—-C,)
2 AYLEFOF ITeTE Addde =)
(Cpe Aol, G002 g J=0TF
gto] OverflowdlH, A5 G ,& 00]BE A
3 AdYdy IFAEIGL TYsitk

. Hcoua
Oveow,_ b |
queue i
HAS Y IR WYY HEQIS Yy
Praemplion :;
I » SCOTHENAD ch
4ng . . ¥
ARG :
D s 4
xg4 2 N(Tamo)
Tamb : Thieshold for AdaptiveMaoving Boundary

a8 3. JEARARSe U,, G,=0)
Fig. 3. The usage of the channel

@

e AdYdge] 27 C )8 28 3% 2
o] o] AA AdEFE AHE L FTH A23Y
I A== AQdgdes TR FAR AT
% C,a713es EfY H3lof uel A
g4 7PE7A(Tamb, Threshold for Adaptive
Moving Boundary)egl &t} CDP2} CBPE FA]°l
2T 7P AE CDPTHS: 28§l 7PaAAe] E
Ay F3t9) S/ e 92F71E Aojstd Ag
AHES] E&E TV EFHEA A JAE
J=2 =3 NI 712 A F7ks)E= CDP
o] ZAAE 93] =025 9] Overflows 8235z
Overflow® ¢1% CBPY] 37F2 n.gs3l7] g8 A
%9 Preemptions 383} 273 7paZA
€ TSR AFE AdFge=2 C-C, 9 =7
THF Overflow 2 Preemptiondhe J=2 X359 A
TEE BAFI gtk

=L X359 overflows A3 Add ol W
HAdo] = Aol LA E CBPolE 4FE 1|
7 geth

S Overflow® “Zefoll A 737 fEE 3
Sl & NFEe] Preemptions 3]83o24 CBP
o Q3L v)x]x] el AFEE Preemption S
A3t Adg-Fo] RS CBP 8¢ B
£ Overflow®} PreenptionS 2t S8 &A=
CBPoll 9%& w7 &1, CDPE £9Y 2 ohlg
Overflowd &3l AAAHEESS =0} =3
Ase] J=exF AdgP ool Overflows
AZks] B 4= gledl, £ Aol o] CDP%
CBPE Bl 123ty =X 52 sdgee]
A71& A% 35 87HE CBPE 383 ¢4
AZ1B8 A739] Overflows 383814 et

A% PreemptionA], PreemptionsE =9
Z3(Ad)e] HAel Overflow #FE AREFth
Overflow & B=2Z 571 Overflowd W 3d
AdE Agsta ek A= X357} Overflows 1L
AMul& G AE 9 AFEIF AulA HA) g 3
S ARZE Overflow Foll Y& Ad F U5
Overflow® AW'd¥-E Preemptiond}s] H&o| 34
gl o)2§ Wi 9A Overflowd 37} g8¥

Journal of KIIEE, Vol. 18, No. 4, July 2004



gEol ¥7| AEoly o2 39 g8&S ¥
F Atk Overflowt< Overflow® 37} ¢85A
U A= = AAld

3. 3P JHATAHL XE=EHO
guas

£ Aol AR 71E F 9uje v 2

Ao AFEHC) = AT AGGA(C,) + @
Eox% AdAA(C,)

C, ' CDPTe 128 =23 Adygge]

A7)
Copt : GoSE& 2% J=o X35 Addge) =
7]
EEFEN) = AE =3EQn) +P=Q0 =T &
ZE(\h)
ATFEL(0) 1 =T F 9| AFFof gt u)g,
A =a*Ah

EdY 23Hp) = I=FEQN/AGHA-EW)

Adddel EEmARGNN By B3N =
EZ=IAE/ETHX| &=AdHA W/ ZEHEN)

= XS Adgde] EEZHARDAN J=2

T35 EPY P3¢ p,,=_/1ﬂ_h=_u%rl

FUEY- B
pri
e HEQEBE
N LCELLE
meons HCoTE
& A ""“"-maga(ch) —> e
A IEE
cagAl (Cn)
—
HAE WY _
o g213 Izl
faor

HesmXg

38 4. HEHYe =amIDy
Fig. 4. Token bucket mode! for channels

AFE ALY R DAN NFE E

= . - _ _(Q+a)
EH‘QT}‘(F”) Fn— A”_ (a*p)

LY - TNEHYRY=2N TH183 T4R, 20044 7€

b
ot
o

A 25FGoS, Grade of Service)

GoS= B = CDP + (1-p) » CBP

7¥52] B 1 GoSollA CDPell Wit CBPS 7154
A48 E Po&p : Overflow = Preemption2 &8

3.1 HE¥ 12BA(Tamb, Threshold
for Adaptive Moving Boundary)

3.1.1 E2FH2 EBHATH

I8 4 A SO 2 7 ZA
=3 AdddSs Fu 48D 78S AHst
= A% 4 AQYYRse T s g sl AF
T AEIYE AdY~Ee =N C, C,
C,+C,=0% A87Fsd EEY R &=
EvZoz a3 A& 2Fog HolFq g)
o Z AdF g S EEHlo R Bdgtogy 79
o|9 123 MMW/IK 79 29 HEd = 9]
oo ek 2log Q=& CDP ¥ CBPE W&
A7le Adgddy 2718 78 + Utk

o]FFN AREALY] AMu|A QT ENFOZ
FE ES(FAEAAL)E 2od Mulagr) B
ZHZo EZo| HlA HH ARSI MulA 9 FE
AREtk EEL ASHZA ¢a Qe FAFAAE
E AR S48 v A= A ALE Fold A
& EZo2 EEN uhddth AL Fold i)
do] u 9 H|E&Z #A|(Channel release)=|o} Zt
d99 EENA] ESZL AFsT A, 1,9
H &2 Ao fHE Alfse) YeorsE= ER
WA S ERE EES o} o554 Mu|2E =
.

ADES C 9 e Ze J=o T3 fdody
o] EZWF px 9 H|EE EFo| g0l 4,
9] HgT EZo] AHHE EIHZ RddA
M/MUK #9 Zd& AFRsl] EEwZlo] v|te
399 Bg F d=2T 59 AUE(CDP)E +3
ZloltHe).

@



MEY OIZEENYY HIY WHFHOIN Overflow? Preemptiong N 2 HAMO| Yo A7

o 7]l A

_ channelreleasingrate _ #, o

" incominghandoffrate = A,

A7 I m2uzle] 2] 4ol vl @)t
E20] A} s HgM)9 Hl2A ES07
BYg FYue] 437 948 7152 FIRY

49 2 3 p=-1)9he tad,

3.1.2 MRTO XHG(CBP)I HELTDY
o] =HE(CDP)[10]

Aol AHE3IT Qe Fo18 W% B =
B9 FAL 97 A2 o7 ARt A1)
M9 g & AMElE QY Aldo] AHFRE AR
S 8&(Fe] Adg el ES0] fsEe v
$)E MM/I/K 74 2doA Au|2 el ps} 2
250 HF A EFL A AFE EHE(A,)
¥ = XTFo TIE(A,)Y oz FAd
Afse} eemse) 23g 7o 229 2L
#AE I AQZ FEH A=(1+a)*i,,

L=y ) A=l lels @
N o= 475 W T3] thg waugoltt

/1”=a*llh (2)

ADelAe I'e J=IF AdFge] B3|
Ao Bojet EEH BN Whs EE

o gz f{—h 2 FEHYY = A2 Boje:

doomzel £ags Ao AYHAe v
ANZ ALY 2,8 4483 M I',2 E8s

B ry=— =+ asL)=Ee
1 o

o}, o714 pe AZ FUEE A ZAFE L A
cexF)o HAEY o AR & v|Z el
Aol Egj® RaHTraffic Load)E veRt

@

AL MZo| Aejd &8 ARSI 4Q)#
2t

_ (a-ry
COP="0_T.C,*1"
_1+tea
r,--1 &)

A@)elM p+1>1, p<1, I',>1°]22 CDP
£ 9% = @) Qe

(1-Tp
(1-T(C,+1)
ﬁ__—PL
T I'y(C,+1)

-1 0
=Fc =[ O+ 1C, ey

CDP=

(@A Fol3 CDPE HEAE JELES
AdgRe 271 4G 2ol & + Qo

C,= In[ CDP] 5)
In[—L]
(1+a)

Fo]7 CBPE &3k A3 Addge] a7]
& T3] 918k, EEW3 mdS AT Addg
Aol A&¥th. ol EIHAY e
C (=C—-Cpelth A5 AFES CBPE
B@sm ()9 I'E I',o= #3831 A7E A
g oA} CBPE Uehi: 26)S 4& + 3
=

_ (a-r,
CBP=-(_F (C=Cp+D"
r,,=[—(lf;‘—’l] ®)

A@AN  a+1>1, o<l, —(%ln

Journal of KITEE, Vol. 18, No. 4, July 2004



Ir,>1 olB2 CBPE 73k g A(NE d<th
—[—aB _ —
CBP=[ (1+a)]*c Cy %

A5 AT CBPE A4S C7h 017 7
2, ash ps] gol wre} Wste COPS) AWHe @
2 C ol stel MaATE & Yok ATFE A
499e) B8 C,(=C-CpE vehig 4
(Ne=%e CBP7 17 3% C,9 #e A®
3 2ol 78 & gk

. ___In[CBP| ®)
T omlg¥y!

3.1.3 MH|2T2

2#solok s QoS HUIE} 5 ) ol
A%, 20 QuSE AT ekl 7t QoS
gelelof] 7R E F5 Au]2%5F(GoS : Grade of
Service)[11]& AHEFHT, B AFdA = CDPe}
CBPE FAlol 1&3t7] s A9} o] GoSE
gojstel AR

GoS= B*CDP +(1— P *CBP, 9)
0<p<1

o}7]14 B= CBPel g CDP9) 7124 Brt
09¢ 7% CDP7} CBPEU 9¥¢] A™HEE 7}
V5L vt Q) @) A(N)& A3
4102 det

GOS:B*[T%J]C” 10
(1= B3 I25 1(C—C )

GoSE H23 ¥ 4 g d=ens Adgge)
2718 7% % Yok CDPS} CBPE $Al0) 29
4 Slth A0 Chrk F7heol e} CDPe] &
& 728X% CBPE] 3& 2718k C 7} ad

- THOAEOR=27Y M18P 42, 20044 7€

w83

o] we} CDPY] &2 F718IX% CBPY &2 Ha

B ¢ 4 Atk 22z L8 o goj go] 4

£ C,00M Haol GoSE 28 4 8L T 4 3l
o}, o] W GoSE HAHSE C,8 C,,2 Bdd
o H10)& C 4ol tate] WES $3 gko] 02
C,9 & Tahd AT 2o,

Copt= ch=

[m[—(l—_ﬁ)-chn[—(T;‘_%H m[%ﬂ—]]
(1+a)

[1n[a]+2*ln[ﬁ]

11

CDP % CBPE 3@ 39 J=023% g

999 27} C 2 a8}t a28:m Crt T3 3%
pe} kol w2} gk ¢ + Utk

3.2 TEEXO(CAC, Call Admission
Control Algorithm) g&12|S

I8 5 & AT At e Overflowst
Preemption$ 2t $3&A0] duglEe x4y
Ao A zol},

B YA SHEA ] GnEFe Y=o T Hol
AFEE TR F=eTF HS C,,E2 d
AE A= X 57} Au|2 HYres "H’fi 23
- Add el AHGHA k2 o] JJom Hol
7b=n] Ans F FH Ad 999 HIOH—\: Y
dg &g =t o] Overflows e A= 257}
A= AIdE Overflow Tl AA3i)
Overflow el A=LZ 57} Overflowd wiwich
Overflowoll AMZ-=& Adg 7]19A|7)

W= xsE C 2 oAE UE Mulagn
ATE R AdFGol AHEEA e Ado]
Sl Sl Adg®Edg, ARsd AedE
C(=C—C )= d3E &g Aula=Hz gl
O N2 AT 87 AdEa A"

A2 53 QIA] 8 F$ AHEER] g3 9l
= zﬂ‘éol o™ H&o] §7lHv AHgHA| gu

@



M2 O|SENYY MY I HUM Overflow? Preemption® Ae 2 HAMO #o ¢

JE Ado] gt At AFE FHF A
vl HAE F3 AN e Aol fle B
Overflow ol ARZE Adg LIFO7IMe=
Preenptloné}o-‘] ez =t hrd B g 2 = A
Overflow F-olA} Preemption 5= g 24|t
Overflow F& Overflowd 27} S8 =AU A=
Z5H PaEo]

Elcanud

Astign
channel

Assign channel

LIFO based
and update ovellow Pragroption from

overflow

38 5. Overflow and Preemptionl} = O|5YYE
A2l & ISH0 AR

Fig. 5. CAC Algorithm using Moving Boundary -
with Overflow and Preemption

Overflow 2 Preenption® &8 Foi1 EYY
B3N CDPE TEA7E A= 2F AddY
9] 3719} GoSell 93t FAE =TT Ad
gQAr)e] AeutFe] BES A Eoh @)
o 2(G)9t 4(11)& AH3E TR C st Cop
g g3 4129 27E et

P,?[—(T_;_L@]Caﬂ—[ﬁw, 12

4. =X|0iM ot BE
B Ao e 330 At Y 2L AL
£3le] 22y ¥3io) wre CDP % CBPY| 53 &
e BNsin B =FolA ALY Overflowst

Preemptiong 2 3HEA|01Y] B4 S HS3t
1z} Fie} B = oA 71T FAE4AE9
L3O 07 Ad2 3tx, A== 59 A+t
%9 2384 at 05231 GoSell $lo] CBPel| o
& CDP9] 7F5-A14l B 0122 &irh

4,1 HWEQXY IEVAHC 37| blu
(c, W c, Ha)

a3 64 CDPRHE 12y e do] gso=
% A2d4ge =71 C,9 CBPE Zo| nfs
W(GoS2) A9 =TS Addge =7
C % BT R3}e Wizl e} vjudtt C,
% C 8 2737 913 CDP = 000001, a = 05
ag]3 B = 012 3tk

3 8

HERZS qPuda

Q N a0 o

a1 02 03 04 05 06 07 08 09
=2 pn

38 6. W 3o B ME peTs
APHqel 37|

Fig. 6. The size of hand-off call channel for
traffic load

QY R3Kp)7t 7k A, C e A%
I C,Ee Rt Edy 2371 0797 3¢
Copte C Bt} 33 070144 A% C,ro &
. C,E =223 AdIdde ZV|E AEE
HE /1ECR C,, & V=223 Apdgye) 27)
2 AMgsHe A9 vnstd EdY §371 079
T BSole AEs Jme T T Ads &F
3te] CBP7Y 37k EfY 53171 07 o3 7
Sl FolA CDPE UWEY & U %E d=0
=3 AdIYe IsA &5224 CDP7t F7t

Journal of KIIEE, Vol. 18, No.4, July 2004



& Aoz welth ey By Fat 079
ASo= AA EfY B3l Jovg CBPE 44
7} o) F713IAl GAT EY P37t 07T &
73%, CDPE 33| As3ld EAE 24/ A
o2 didr) o) EAE Bs] A A=
2 =3 9) Overflows} A& 2] Preemption 3§
e B AT H&A 0] Wik elgsith

4.2. c,2 c,o1Mel cpp

a9 7¢ O 63 $U AN PTeLE
AdgYgel a7z C,9 C,,E AR 359
CDPE Ho F1 vk =y 2317} 07 #lgid
BEAE Cptt C & B8R B 2ARE CDP
2 999 @ 4 itk 2 Edy 2307018
d Ao C,, 8 MY AS C,E AT
32t} 37487 CDPE ¥olA $¢ ueiFa 3
t}. o]AL EHY Bt 070134 B C, 8
Fastn €, B33 2789 C,0t C 1o
2] welck

——CDP(Copt)
§ —=—CDP(Ch)

0.1020.304050.60.70809
Ey §.3

a8 7. C,& C,0M Hensol JHE
Fig. 7. CDP of hand-off call at C, and C,

4.3 CoptollA{ie] CBPLl CDP

19 82 1Y 67 & 870A CoptE B=L
=3 A4y 22 AHEShe S FYE EY
o Eslo] tig CDPS} CBPE ¥4 F1L glrt Ed
¥ B317} 0701482 73 CDP7} CBPR T §2A3}
A EolAe BoFErl o3& CBP¢ CDPE 4
of 2FA717] 943 GoSE FHA3sH= CotE AR

gy - M| MH1YR=2 N187 M4, 20043 79

=34

3 Avtoly o|2fF LE BIAFY] st AE
MGGl ARE3HA] Fe Ado] e BF W=L
ZFE Overflowstd] F=2 X5 e] CDPE Eol
AFE7E 2R AS Overflowd A&
Preemption$t 2 24 CBPE #AIA71E &40
E BeEE HoEn

—e—CDP(Copt)
~a~ CBP(Copt)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
EH wat

8 8. CoptOiiM #icexsol FCHFN MFE9
ke
Fig. 8. CDP and CBP of hand-off call at C ,,

4.4 Overflow & Preemption &l

Overflow 2 Preenption®] &S Coptol A2}
CDPs} Chell419] CDP2] xlo] 2 2{(12)9lA] F01A]
o 18 9= JEN AV SRAEEHY 317107
ol 3 A% )el o1231& W Overflow?} Preemp-
tion®] A7} ASE & F AUtk 2YHYNA FEol
&4 7% ATFEE OverflowdA] &=t

g oow ' ——Poto

Le LR L

18l 9. Overflow 3! Preemption &8
Fig. 9. Overflow and Preemption Probability

5.2 =
AEY O FFANYINE B0 T3] YA
& S PHE Tt 2 BAG) Uk 5,
A2 27) AR glo} BE SoHY ANE 8

@



NED OSSN MY WHH WM Overflow Preemption® Ne & HAMO o ¢

T3] EY H3lo fE AAZ FSAHS 2]
oJgdx Ade =r|E AAF] Ul CBPNew
Call Blocking Probability) & Zeis}x] go} Aid <]
AHE-E o] HojZte Aejth

B =RoNe EEZWARYDE AHSY 33
Q1 olgg-o] gl CDP % CBPE %-Alol 183l
=TT AdYFe) g AEoEN J=0
=35 Adar|AAe] EAE HEY F Y &
Agte] 3t mdA FAHS Ee EY Balol
Mol CDP 3718 BgE 4 e Overflows}
Preemption® 2t 334 Ao} WY Al
B =FoA Aigtehe 3&A e d=e
% Ad=2714A4 CBPE naFez 2sh=
CDPY] 712 =225 ¢ OverflowE 380
22X Rl = X359 Overflow= 1% CBP
2] F71& AtE9] Preemptiond 34 T2 B
g3k ol T WY FHBAAN LY AEEES
F7MNA Aoz Jdigc £3, AFEel s
Preemption ¥} = Overflow® s4d-& 93] 943
Overflow 2 AH83la LIFOS ZH4dowH &
48EE F7HE Ao Jddrt

AET o]FFAPNE Voice ofE} 71&4
FASANNA AlFsH Heln|Tie] A8|2(Video,
Data)7} e RO od=ln] go g B =24
A Agkshs A i SPEA 0] He E
E}n]t)o{(Video, Voice, Data §) €822 &ujsld]
FAaDel M9 QS(HFE, XA, AH, 22 F) 5
el § A& o554 FFMME A4 4 3
& /)Mol a7gTh

References

(1] Y. Fang and Y. Zhang, "Call Admission Control Schemes
and Performance Analysis in Wireless Mobile Networks,”
IEE Trans. on Vehicular, Vol. 51, No. 2, March 2002.

(2) D. Hong and S. S. Rappaport, “Traffic model and
performance Analysis for cellular maobile Radio Telephone
Systems  with Prioritized and Nonprioritized handoff
procedures,” IEEE Trans. on Vehicular Tech,, Vol. 35, pp.
77-92, Aug. 1986.

(3) Y. Kim and C. Un, "Analysis of bandwidth allocation
strategies with access restriction in broadband ISDN,”
IBE. Trans. Commun, Vol. 41, pp. 771-781, May 1993

(4) S. K. Biswas and B. Sengupta, “Call admissibility for
nuitirate traffic in wirdless ATM networks”, Infooom’97,

@

1997.

(5} R Ramijee, D. Towsley, and R. Nagarajan, "On optimal
call admission control in cellular networks,” Wireless
Networks, Vol. 3, pp. 29-41, 1997.

(6) Xiaoyuan Luo, Bo Li, lan Li~Jin hng, Yi-Bing Lin, and
Imrich  Chlamac, "An Adaptive  Measured-Based
Preassignment Scheme with  Connection-Level QoS
Support for Mobile Networks,” IEEE transactions on
wireless communications, Vol 1, No.3, pp. 521-530, July
2002,

{7) D. A Leving, I. F. Akyildizz and M Naghshineh, “ A
Resource estimation and call admission algorithm for
wireless multimedia networks using the shadow cluster
concept,” IHE/ACM Trans. Networking, Vol. 5, pp. 1-12,
Feb. 1997,

(8] S. Choi and K. G. Shin, "Adaptive Bandwidth Reservation
and Admission Control in  QoS-Sensitive Cellular
Networks,” IEEE Trans, on Parallel and Distributed
Systerms, Vol. 13, No. 9, Septermber 2002,

9 M Naghshinch and M Schwarz, ™Distributed call
admission ocontrol in mobile/wireless networks,” IEEE ).
Select. Areas Commun,, Vol. 14, pp. 711-717, May 199%.

(10) DM, O|HHM, “SHOISSLIL JEHLE AMBEEE
SIS P8t £ENQ PUAR” SIZELSE 2K,
HM28H, M4TZ, pp. 175-185, 2003.

(11 M Oliver and ). Borras, ” Performance Evaluation of
Variable Reservation Policies for hand-off Prioritization
in Mobile Networks,” Prooeedings of INFOCOM'99, New
York, 1999.0183], “ &2l Digital 3K1),(2) ,” 199544
A 39-403, L&} J|s.

& XA &

2% (mEIE)

1961 79 744, 1985 29 olFdigtw AxFst
Al 19959 79 A2A YR digd AAESF
AAL 20033 79 QAP E Az AxFE
Bl 8 1989~1998 ()@ FA S 2% d@4 4
Tuls ARENAD 225

Journal of KIIEE, Vol. 18, No. 4, July 2004



