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ABSTRACT

A connection admission control scheme is proposed that can seamlessly support QoS in face of handoff in mobile
packet networks. The proposed scheme is based on the adaptive time-selective bandwidth reservation with the
reduced signaling and computational overhead. The reservation parameters are adjusted dynamically to cope with
user mobility. Throughout the computer simulations, the performance of the proposed scheme is evaluated. As a
result, it is shown that the proposed scheme reduces handoff call blocking probability remarkably, while other
parameters (new call blocking probability and bandwidth utilization efficiency) are sli ghtly deteriorated.

KeyWords : CAC, mobile-QoS

I.4 & dol A3 FF0] Au|x AelA| g} o547t

A% AGehs AE FEE ab_ o} anbRow

F o] o] EEAl 7|%L 34 IMT-20002 # 34t o2 o]lFE4l 7l WAWE ke
v} 44 7% 71]‘%% i.“aﬂ F538) s gle sl slew, ol OI% iH?‘““’— 3 e
o, 7 7t FAelA 23GHz ol e 7lE o] g Qe MulaE BEAHE AFE] S
o] A= glek Foll el A|2HlS Ae 72 Ege Qos 8T A3} (eg. HIGE
o] AFLHes AFsRA|T o5 Aulx FAnE A7 A Az} AAd He] etc)EE T3] A
2ol Aol gl FAlEz) oleh= wWithe] AAHE 3 4= gl Aju|A ulele] ZhgEE|e]of P o)
7R3 Qe AER} o] FFAAAY B4 FelA wbog R QlEsHo|AE Zi= ol A
Zp7re] ek A7 AIM.*JOBL‘_ £ 4 9o, QlEjdlo] FEdh= f- T4 EF 7 sl o

e

3&0) A$Ees AlFsAA AEe) olF AL A e derite] QoS Aol o olFE

* FRAAEAQ T o] FEAIA T4 (leesh@etrirekr), ** Fhdeiista &) w5418t} (swpark@hannam ac kr)

=R F 1 030401-0915, AR 20035 99 159

: 975
Copyright (C) 2003 NuriMedia Co., Ltd. - !

www.dbpia.co.kr



QoS g uwpglom chde] oz gile] 3
#E|ojok 3 (mobile-QoS), ©] mobile-QoSE
A1%187] SlsiMe shde] = sze] rju]sle] Ql
g A =g njg| diofsle We] 7 &
el Ao qAlEw 9tk AF7A] AgE o
AE oo} WSS A A oo wAPa EA
ojef HRAlow FHe £ girl EA] oof A2
oA alg Al dlsl Azt 5 AbelA F) EA
g AFozRE A&HoR U9 ool v
s o) Eahs whae] Al Ak A|7hS FAsle] 4]
ZF & AelA AldAHoR dgYe defsle Ao
2 788 5 Pl Zae Aale) nls) g E
olfofl glejr Hfo] Folxle Wbl AldH)
2] A7k Adow QI3 ke zHA] )

o5 el A7 5= Alele HHLE
HlEe =] o8 #As] zd3tesy 7|E
o] Fof gk QuSE M=ol Fyksh =&
Zog At} Tl W ARl o] 8mE o)
a2l k= Aolch. B =RelxE ol
mobile-QoSE % AelA] AEH o AP
217 A = Ao Z71YgE AAslaa) gk Algt
sh= 4 g Ale] e r|EHow A7k Al
A g Z ook Al 7MieE s QAT o<k
e eslsle] Aladd 2 AF" eME=E
122 glen, =3t oof sjejnjefe] 3l WA
3 VES= Al3ke] wisle] dis] nrl 483
o2 AT F AxF AAEGIcE wEld 7189
HAql oo upalPle] wla) tjdE 24l o]
£ 5 4 glon, AR 3wk uls)4
2] WAUES k3t & 5 gl
B =19 ol3 AL theat Atk 2™eAe
Akl A7 2 Al 7felA o]8sh= ook
2w g ook mleju|e 5L AvNg) 3delAE o
of slElule]Eol] iyt H-34 Ae] A} A
2k Alo] e Adugicl 4864 73R Al
o]41& o]fale] Aokl A 2t Alo] kAl o
g Aes BMElr 2o wE AE FAEE B
o F} 5-elde o] =¥ AEes 9 gt

o mﬁi

x b

A

fr mo ot
oL

II. Mobile-QoS =919l

976
Copyright (C) 2003 NuriMedia Co., Ltd.

2.1 4 F=

dulror Age olFFAl WA 74 ASe
Auta o w {zt8)e] 7|alshs Fxel s mdd
Eu 28] 13} 7o) o) 23 melaE £x g)
t} o] A, 3129 A o As FHeE RN
I S 9 AEE 54 ARYEe] A=l ule)
FAE = TAY (ing)E F el &34 sk
A ARYE 53 79 Al 2 Aol $
2|7k 7|2l 52] Aol mel Ak &, 23 14
Al B ulel o] #-13) §2& Zz 34 A=
€] 1 hop3} 2 hopubE Holal ol AEe 2§
ol Al Bo} A Cx Z7 #-13 324 &3l
ik =3 B0 F4 A4 2 AA7) "o

AR laE 2=

2.2 ojlef oi2jo|g]

N E oofks FMEe R sl= odF = Al
]+ mobile-QoSE L7 3= AESF 2o o
2 84 E0l8E o 71EHeR sd Ald o
35 88 gt SR f5 didde] EAlslel &
W opz) o] el dEE ofoke] 7l of
of we} 1 g of iy} A=l

WS dlefstaal & o, 7]l oAk
of|eF AJZHWhen?), <llef H9(Where?), <llef of
% 2HHow much?)& o197 ZAAHET 7172
2har sHlck of7]A oo WiSle AMeRlY o)FA
off 2|E3ql meirlelE Hag Wi HS
Z5olls A QoSe AlFe] ErlsslA =Ha
HHElE & 5ol oY A8 Ffo] YA =
cl oo} Aj7ke] Aol odlef AzF Azl ook
TR AR A48 5 glew, Al =7 9 Al
42} ol5Alel wel A= wde] A ASE A7
o] o]l dElrlelz) Ko} oo didgske 7=
Ao dhibe] @735l= QoS el AdE d=}
el Ry Yoo gk HEA vl AL

www.dbpia.co.kr



ER/O|E A BolA QoSE 1Y AZA Fe Ao

ZRAAl Sk & 12 flelld 537 elef st

E5} ool ake viAE vESZ W chue)
Basle] el AE wel Fau gk
E 1. o2 m2tolE,

E
e stepue | aer [T NN g
54 CERREIEARCEE:
Al ZH| A ZE
Cell Size (0] (05| =1 0]
Call holding time 0 (0]
Bandwidth O
Mobile-
Handoff
2 0 =10 0]
QoS blocking prob.
Speed (©) 0+ 0
Mobility
Direction (0] (0] (0]

B oA 1A Aloj|Ae] dfdE ofe}w}
g AF = Ale] 7|49 Aol Agks viA=
siplels zZHzt vEY=ze] Fx whde] o]FA
4l QoS &7 £F S o8 AAE = Ue &t
Hel, oflek Az} oo} RS AAselon, %
e EE el mel olF oo deivleES
Aoz W3lAFIE A As 53 44 5
g Aloe] A5-s A3} spaxl g} =3 ooF
el g 7ol 7lsgt & Hdge] SA4E #
2grogn FHAJog a3l o] Fo] APt
ZHEA] HEZ sgr) B =il whde] $
2 ol MRS o 4 Glvhke 7 sl AN 3
2ol 23] of|ef meirlelE el Edf Aol A
e r zAFoRH W HA AR BEH A}
4 7 Aulx FAE ol S Fsick

o|ek 2]z}

QA Aell digk dgF ook o|F3ls el
e ook Ajzkell o Aol =ARFS- AAR Faw
i, ofoF A7k A2 37} Al Ay 1A
A 7ke] 712] (hop 9l we} ZAA=cl wehA,
dief A7k ZNF, AR A7 2 AoF =
Az o) whde] A& WhEl Ay} tfyFo)
dlekgl gl A alele] F7t oM HFEE F
o Gt AF Azl gk 3371 =ejol gk
= Ze] oo AZk g9 Zvle| digk AT
xR o]alig 4= 9lck

Azpdog oo Azke] =7l H(xe A)e

Copyright (C) 2003 NuriMedia Co., Ltd.

27), W] o% S R wue] o) w7
= 5ol 23] AAselo} g}, slEAoR thiel
el ookt Aol EAsl Az wel ol
% %uo] me} gebl 4 glow, ol Sv}
thi selehe o)% Azel weh @ebd 4 glek
ol 7k Aom RS, 57} BAR A}
dieiFe] alokri A el A2 (hop)E d, 4]
218 R, W) AT SEE Vel s el
A% Y el Y A BT N Ysex
Yok AR W, ook Aze] 2] Le ches)
7] Foiich

L= x(d+N) (1)

<|>a

ook A7}

oo} W= mobile-QoSE &78h= A2 &
7h b AEel S W 1 Sl oiEle] tiedFo] ook
+ A AES T3S gk oof ¥l whde)
2738k= QoSe] 8 5 (eg. M=o )t} 3}
F)olt wde] olFA (¥3H]) 58 wEEle #
A3 AdeE]e] zof Fhr} whel oo Wi¢)7} Hg
olor & Ay g WY A8l SlejA] HA
&7Zc] g Zo|n, HiE #HE 7§ dHo] 873}
£ QoS 87 F& =AIA X = sk
=yl 37} HAERA 7)ol ARl o He)
371 APl Falels wAHoR WA &
g 9la, %7} J=ox=dd i) 2 oof WHE
SHog JJAs JZ =5 gk ok Hes 54
282 AL & I A 28R ek 5ot v
w3 & of ghde] a73%k= QoS & WEAI
7 49 AlxdE o= Qg ewEsr)
A 5 Qo

of|o ol gk

A2 Z7} whAElS o dlof Wl As#|
W 2 ooF WY ol sl= 7} AEel 3] d¢t
el G EFE ofofslof ke 1A S A
olo] Aol AHHoR H3L vH= A T8
gk wAlelck efvkeld, 1A S Ale] &AL o
AFe] A8A AMEI I=2= QoS AUFHe
trade-offel| ci3t A7 o)z wlFe]ck

Zk Aejla] ookl e ok rjEA o=
chde] 978h= g Fel] thide] sl A =3
3 g5, 929 QoS 87 % 5ol 4% A
(<100%)7} aej=le] ZAA= ok g} F i)
=2 853 o] QoS 87 0] ¥5E

97T

www.dbpia.co.kr



G283 =74 03-12 Vol.28 No.12A

el AT olelEel 2 o) BjeIF elefo] of
Sojzo} e,

2.3 o2t &%

£ =RdlMe ddok Adel Hgk d=E wed
sl7] S8l Exskl A7 e o83t 3o
EE YEHarE 598 AT €3 18
ek 7hgRick web s Fel] gt ook Al
7t £F D2 o]FeiAn, Alel w2} Aok
A7k 7ke] HejalA e,

o)A A2 5o] @A 24| SoleA HH &
3 Ao dA £33t 44 W9 e dA Hell &
g AES oof &Fe A FF o139 fF A
o] EAfse] ellofe] 7Hed Aol WolEo]Al
ek A ASe] doiA ek £xe AAle 2t
gk Az el zld] wet A4

a8 2€ 29 1949 $A Al 4 Adxe
def £F2] B2 AdE ¥odFa o WY, F
Adgt A7k &Felld A B} A Celld 37} FAlell
WA, A BollA] HAIRE ol ik ook A2
A 9 oo F8 Ale] A Colld LAY Fur
welA Al Hx elokss S =3k A Cell vls)
B Tt il A B A=l A C R
o} A=} 7i7kgEz Qld A Al iEF_?JLfH <
gge] ¥7] wielck ¥ 29 okl FielM=
ele] Ale] EAsh= Hyge] FRE vERZ 3l
ok 4 dode 4E ) AAHeE AlMgshe
theds vehla ellof s ohE Ad2RE A=
ezsly Eoi& Zeol disf elekd L dehh
o, - e AR 7hed S et

Current time slot : two
calls are generated
from cell B and c cell b

\ L

T ] [ e,

reservation interval reservation interval
for call B for call C

Colli | |EESEE . — :
ﬂlﬂ"‘% ml‘l‘%; sz time

240 ENES ] sRO0o

I8 2 ot &R =

slol Be BY WAE TEisle] B o] FT
she A QA o g EaE Hulstehas
A 87 QoSE WEATE WE AFshe

Copyright (C) 2003 NuriMedia Co., Ltd.

Holw, mat Tae) Holde oy ATaAE
Holch, & FAL S8 Ade % ke Has
CRICE I DRSS R E T ERRES
oae oA A P3el elaank Salsin, elok
gejile] el AW TaAse R wyom
SRk Aot

M. el sjehvlE Ao] R Ad 52 Ao

£ =idllA Aske 42 54 A 3

T FEEs ol gl A, °4l°-1k ste}ele]

—oﬂ o FH Aojeld, EAle o1F MR

slo] A2e 59} Yoz Fo] xpPHoz AL
£ 972 5% Ao dze|Felt

3.1 oflef m2tole| Aof

Sele o Aol 943 2 Alol9 Aes
& 4 sle Clof Hejeleise] e PR e
o]54 Sl &AYdE & + ek =3 2F
7k FAPY BAdsAl ¢3 sl7] wtel whke 85
A7k Qshs AAIRE M= Al I’
yeto] AA 4= Hlell gloh wepA, AAl 3736 A
£3P) SeiME gl Adel 9ER 5 bl
ezl oAkt

olgigl =S JFEslaAl E =iolre dlof
eplel e A e AAsh=s d slelA Al
o 93k Al S whnrhe Edg ] <3k
AHE v A whalE 9sla olctk &, 41eF gt
giulelEal ook We, o Azl A YR
FE0] AgH = o AR s Az
He] X5 MAs) ko2 w e =i Ab
3 Wislel] g A-8A Aot 7153HES 3la 9l
t} of7]4 5A e mobile-QoSE L&7sh= d
cox 3o =3 AL o< e Ee] )
w3t HA @] A gEAe= wkedsar sl
88 Foig "av) gk

oo} W¢

ookl Ao] = mobile-QoS F7} E=ASH=
77 MEis] wHAs Ae ole =9 = Ay o
Hol= FAIgle] ZlEAeE oo Mzt 2] o
ol e AR ¥ 4 gl weEhA, of"
745 ook WelE dA U FAIACE jc b
Az ook =Ho AT AcezsA e
mobile-QoS 37} Holal 7§ risiA <jjof W
7} AA=le] Qickn & 4= 9long doofF WeE

www.dbpia.co.kr



=&/°1% HA BAA QoSE

g 448 £ Ao

FFaA Ak & Zlelck

of|ek A7}

Mobile-QoS& &7sh= &7} d°ofe &£3x
HA =ashe A4S, JA ClF AlEp A7e] =4
AAE Zolong o]l dleF ARt ARE o
o7 iAok g}l HR)E mobile-QoS 7} oo
A Ane A EAske A9l oo A%t A7
2 §2 Z3olol Wk ook £8 ALE 35} A
oA AFshe Akl
mobile-QoS &2 E1F A7l ddyte] == AH
o zAe oo AT Ak H9eh Eshek

Mobile-QoS &7} dlobsl &3 7k el Al
2 zasitele gl dide] majghy d=ex
Apcto] dovie 747t A" 4 ok o] A%

ol 7Aoo dof todFe] EFEsh] wEel
olof dldFe] oS AR 7EAE STHIACk
& Zlolrk 4] HiE oo g Ze] uld] AlA
chiel o3 Hfsle 4 dHe HlEo] dA3}
A AL ZAS o} dgfel] ok gEF ago| ¢
o2 sle AHlolma dlgZe] defEe Foof
ghcl,

SlelA 71Edt wie} zko] oo FRrleES A
$Hog Aefslr] fleiMe Ee] ofloF Al
g ARE QA ASdx x&H5Hez ok
S RS A ¥iok aehy, 2o o)F Al
ol A AHUE AEH R Felshe o] o]
wjiel] Aldslow gldk eWEley W Al
2 dure wAA Esjeieh e okl olsh
2e ook sejulele] AeH Ao BAE A=
= ez vpepd Zlolck

& ERE
if (NR1>TR1)
if ((NR2/NR1>TRH)&&(RR<RRmax))
{RR++; NR1=0; NR2=0;}
else if ((NR2/NRI<TRL)&&(RR>RRmin))
{RR--; NR1=0; NR2=0}
Where,
NR1: Number of QoS handoff request
NR2: Number of QoS handoff request with no
reservation

TR1: Decision value to perform range
adjustment

TRH: Comparison threshold for increment

TRL: Comparison threshold for decrement

RR : Reservation range
RRmax: Maximum reservation range
RRmin: Minimum reservation range

o of th &
if (NB1>TB1)
if ((NB2/NB1<TBL)&&(BR<BRmax))
{BR++; NB1=0; NB2=0;}
else if ((NB2/NB1<TBH)&&(BR< BRmin))
{BR--: NB1=0; NB2=0;}
Where,
NBI1: Number of QoS handoff request
NB2: Number of accepted QoS handoff request
TBI1: Decision value to perform bandwidth
adjustment
TBH: Comparison threshold for increment
TBL: Comparison threshold for decrement
BR: Amount of the bandwidth reservation
BRmax: Max amount of the reservation BW
BRmin: Min amount of the reservation BW

// o2k A]Z A|ZE (Starting Time):
if (NIS>TIS1)
if ((NIE/NIS>TIS2)&&(VIS>TImin))
{VIS--; NIE=0; NIS=0;}
else if ((NIL/NIS>TIS2)&&(VIS>TImax))
{VIS++; NIL=0; NIS=0;}
Where,
NIS: Number of QoS handoff request
TIS1: Decision value to perform slot interval
adjustment
TIS2: Comparison threshold for increment or
decrement
NIE: Number of early arrived QoS handoff calls
NIL: Number of late arrived QoS handoff calls
VIS: Reservation interval (i.e., starting time)
TImax: Maximum reservation interval
TImin: Minimum reservation interval

// ¢k F5 A3t (Ending Time):
if (NSO>TIS2)
if (VSO/NSO>AR)
{AR++; NSO=0; VSO=0;}
else if (VSO/NSO<AR)
{AR--: NSO=0; VSO=0; }
Where,
NSO: Number of handoff QoS calls
VSO: Residence time of the handoff QoS calls
TIS2: Decision value to perform res. interval
adjustment

979

Copyright (C) 2003 NuriMedia Co., Ltd.

www.dbpia.co.kr



g5 M 83 =4 ‘03-12 Vol.28 No.l2A

AR: Reservation interval (i.e., ending time)
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if QoS call arrives
if BW _req(0) < BW_res(0)+BW_avl(0)
accept the call
else
reject the call
else (non-QoS call arrives)
if BW_req(0) < BW_avl(0)
accept the call
else

reject the call
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if QoS call arrives
if BW req(0) < BW avl(i) Vi=0 to H
reserve bandwidth and accept the call
else
reject the call
else (non-QoS call arrives)
it BW req(0) < BW avl(0)
accept the call
else

reject the call
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