DEri=

=& 99-24-37-4 TZEAIYH =4 '99-3 Vol24 No3A

Y7t dhsiAl 22 5 A A9 & Alo]
la

Y A EF A4 A ol 38, B

The Call Control Scheme for Non-uniform Traffic Distribution in
Multiple Cell Model
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ABSTRACT

In this paper, we propose the call control scheme which can improve the capacity of the whole system for the
non-uniform traffic load distribution and the multiple types of services in multiple cell CDMA environments. In
CDMA system, the number of mobile stations which can be served simultaneously in a base station is limited by
the amount of total interference received. Further, the average number of mobile stations in each cell may not be
uniformly distributed. Consideting the facts, the call admission control method using the effective bandwidth
concept is employed in this paper. The bandwidth for a new call is allocated by considering the numbet of
mobile station being served and dynamically assigned by taking account of the blocking rate of new calls and
the dropping rate of handoff calls. The call control procedure is experimented through a simulation study by
dynamically assigning the bandwidth to new and handoff calls. The results show our proposed call control
scheme can accommodate more mobile stations than the one of method.

I M& 5o} $x)wH, multirate AJu)AE e E HE4E

of & B2 o] AdE Y Y=ox I A

2 Aol ol% AR} TUSK oA BER T BB Re A Be W, ol sieiale) da)

A WFselAe olF ZRIAN AT 3 5 9 FE 5 2B & e ol 979 gash
Y=oz F Aelg o}F F8dtk & oY) Y= Er}

2E 7|6 71EY o FFA AllgelxNE ALg Y=o xr o]F5Al Al2vlely 371 dAE ¥

* A AEA 974 (Sunghs @etrire.kr)
v Spgdeitt AR RAE rex ARt W EAFT)
=EAF : 98303-0720, HdA): 19983 74 204

367

www.dbpia.co.kr



P2-E Al 82 =27 '99-3 Vol.24 No3A

ol% Zlyixle} 71 o Alele] R4 Ade] 3}
EF4¢ A% ARAAFT] 98 FAo] Hojal F
A AdE QAR sy 74 AdE A
e AeRA Ae Frld wE gge] 2Rl
o} lele) Aol A2 Y fl=ex Fr
AslEg o, 7H3E 741 Ade] E&AfelAl = A
o &gd A Ad F E olF FRIRNIA
Fegicl et Al gl mE A Ado] Al
4 2Y v J=ox 3= AYFch Yo F
9] Agre 23 F4 37} Adsle Ao)m o)F
7WAPE 27le BREE AlE 39 J)ZkEc o
A ARk oeug sheet ¢ duex 39
AGEL Y3 Ao] vl

o AdojAe] Y=o= Ao e TiAE o)
EE4lol4 AHE P=e HA 2241) hysteresis
margin, YAR] dd 5L Bipgoew Heshui
Aojstz o dlg B9, AY AV JAAE
o]4ak= upg™, Line of Sight(LOS)®} Non-Line
of Sight(NLOS)®| 7#-$-8 sl Aztshe 4hy
BHE e x4 W FIRO(first-in/first-out) ¢ ]9
U 2xxg 7Ees $4de Fojshs w
(MBPS: measurement-based priorities scheme)[s] =
2] 71| o] whe] Atz glvh

CDMA Al~®le] 7z} Aolla] FAlell 3% <

€ olF JRIAEY v 7 VIAFe] fAlshe
2 Mkl vjel Alokg WA Aok 8B oE
A A B3 o)F TR Aula E3
& FAE] A 2 ZIRFA e AR olE
Z1Ake] & Qe wiEle eElyrig AAs) A
ofsledol g} & Al upgoRE st A}
o g sl Ald AR TAR 3’ Al 4
HP, Eridiede] 2AE Ale] gl Aua 24
(QoS: Quality of Service) &7 F7-& 7|22 &
Alo] Wl o] A7sle] gk

B =R CDMA Azl Sy 7
2 o]gale Al Fo PY=om Fo oy B 4
e B8 AAske g Al WA olEA
ko) ¥t B¥sb gUsA o v A 0
A o] FFe] Mulag zHsta, 2 71X FelA
ol ZIjlxtel Al Zel AtES) Y=oz 39
Adgo we} 4 JAFe spEFes dgEe
Yopgit), ez PT X T 4Tl E Fo)
SRER] grom A Azt Eab wwe) girjARl
o} ol Wy di7] A7k ol iRl FxE
gl 2o AL 53l ddEE 5gHeR

368

7PN o2 A Ay 8 A 4
88 HedFch

¥ = 7L v Aok I Feld & 4
2 o] Wy 9 AR & e dyelEsd Y=
22 Ao wAlel dhsja] etk MAeids =
o] Aol A3 EaY 2dad AR HelelE
£ ARy, IV #eX Z2E 7edict

0. §71 HES AIS# & 2t Alo] W

£ dE QoSE FAFIEA A vl
4 7R Rt Al i34, dlelE, vt
B8] olF JRIRIE) =8 AKE3P] A3 Sl
(effective bandwidth) N de] A% & 2 A
o] HAE AMSR) WA, 371 23ege o 7
&2] AP 5E9] QoSel L vIXA ¢z
AFA =A% & 87 9 QoSE FAY 4
e Ade A 4 JerlE AAE) A% &
et o9& Al

miR] Ae] Mujx e jo] AMgA} i7} 878}
F QoSE Bk ¢ A8 P, )E E
AN Aok &),

ng‘i (Eb/NO) mji * B
e €))

o714, R 71% Aggels Wi difFelch
Al A me] & ZH 1= ()9} 2] FaiAich

I=i Nz-:amll"vmﬂ"' i izam,‘PM,-X,‘,;)

T Pl pam [l
@)

A7, as A mel Sl AulA B jo) A
7 7} 878 A 09, N,,E AT m
o] Aulz e jo Bl x(e AL pel 4l
= Al ge jo] AR ol o8] A meld
& ez § o % Agolt AE P,.E
A$E (ROF L W= iR (£, /Mol w4
Yz A Pri= K- (By/Ny) o R7F B,
olg (H5 @ ol4shd B 2e A¢ Ug
% qick

-

N, N,
Yoy RE Nt S S o BB Ny X D W
= polpem

2) el =l

m=12...M

~

3

www.dbpia.co.kr



B3R dsA 4 tE A A8 5 A w

@A e, xG7F FF AgelER 39
o] WE 2% #Eo) «olFt He AE &
8 FACE I I 49 g% o 4HE
<AZ Z2AY 4 ek

s N, M 1N
n[ziam.x.(x,lnu)w,+ ¥ ziaM-R-(E,/Nn)”,-X:",">W]Sa
s - ol '

@

=3 R AR e olgebd A pell 3l
E A= e jo A molre 7 A9F 4
& 7 & 9em Bt @2YE A melAe &
= 49L et Ak

S N+ 3 Siep v, 5w
®

p=l,pem =1

714

x:::’ zﬂw/(1+%(l—'\“+z))- Z=4ﬂmw/ﬁzoij
(-1

a8l e AFEEAA ohEAlE U
23 gk}

,1
dt=a

I
EJ; ¢ (5-2)

E g, 0k THEALE T

Lo =El-R-(E/N,), ) 0% =V REN) ] (53)

I. & 8 Ho ¥ HEST Hjo] H4

3.1 e Mo Hh

A ol% 7IRIAE SalglE 71T AsiA A
7141 B2 &4 w 23 13} o] 7|X=- BY
FHAY (candidate send] IHUF AlE A7)t
T_ADDEr} #A & thy T_COMPx0.5dBTRHAI
EA7] P1) o AHAAE o1% 7IsiAkl 71X B
e gaigitk o)F JRIAFE 71AF Be 7it
Yo w2t FIAE A9 g AE A7)
T_DROP o|3t2 WolA 7|A= A8 §3} 54l
Ade AR ol FALY Y=oz FgAL
Z=2 T_ADDS} T_DROP glell o5 2=,

L LE 3
&% HIPO)

7

noe 4
HEHDN

T_COMPxo;d'B/ R ]
/ AlBAIJI PY
T_ADD
T_OROP |-~
t0 t N2t
T 1. 9)® 7KIAPL J1AFASA 14T BR ol¥¥
oi2] A% A7)

Fig. 1 The pilot strength of mobile moving station
from cell site A to cell site B

B =Rdae] d=er vhalE 18-95004] A|gt
H vehieig) o) Zigixle] & A8 A f=e
E A" o AHeElE= Azl T_ADD, e
A2 dolrhe ARl T_COMP, M=ex 4
e F83le A T_DROPE AMSsha, =it
& g7 A AMEe 4 Add 3gEe 985S
7ha A1)

3.2 & £ Mo dn2E

B =FAE A 39 AtES dzex ¥
9 AREE A 8 AESG ddEel
& Adde & 3¢ ZAesle A 3o g=2
= 39] 42 9L APt F F 2T7E P
Ag Aoz F Wi Axden7iAe AE F A
g AdhEe] s E Addle AA di9E
(W:el), 1.25MHz)& A43t3 2 28] A A
£ AdEd Aggel nlaisle] doE5S H4ct
AA A & 87t SlE o, F 494 AZTAY
AZ 2 7P & AgEE pe dlal A &
RPE ke A9 ARES pol=t SRR ew
A & 875 P Ao 9 (W)L 6)
o] Foizlch

Y
W= /P.'““ W ©)

aeby Al &6 2 Q4 EFH N
o] Hrt

M J ‘
g Ny 3 Sxp N, <W, ;
J=1 Pl pym ful ( )

369

www.dbpia.co.kr



¥=EAl e = 8x] 993 Vol 24 No.3A

vl R fee T 9 877 e A F
WA ASAR e A 5 71 & AdEE p™
2 sz Y=ox I ATE vk A AgEe
p,olet Ak o Y=o F STE ke A
9 Y= (W) B)F o] Foizlck

P
W, =11/ L xW
g /1"',. ®

wEhd ooz 5o 2 4L 5)EHE (9)
I} o] Hck

ix,",‘, ‘N, + i ix,’; ‘N, =W,
=l p=l,pam j=1 (9)
=3 fluex Fo oM olF Ak &
&, ol W, AH A7) 5-& zElsislan MR
e ZSo] g2 wis P=o= vind dr)A7Ich

(CweEemea ) ( aiaex )
— :
| pr~wes |

[ YT ]

(8Y AHEHO A
Moy

(GYIE AHEEBION CH &
Ha

oLl =

wEem & WHMM C=xw )
[VE])
*= BE
WH Az -
#7)
R4 &N BB W
& XE 28 8 MM
H_~THIIM2L0) B R ATD
[ X5 T

[IW]3

a8 2. 349 g
Fig. 2 The call admission algorithm

O 28 B =R Ayt B Ao gaeE
8 ZEEE WAEth & 7 7RS4 Al &
3 877} gled A|(Nel WE T £E Ao o
g whEEheA] Hgic) & 5 Ao do9s
F3d 87} Al 25 ) Y=o= g7
Fol] tfsiA= AO)e }E Y=o 5 48 Ao
FHE wEFe=A] Heldt F =3t 325 21

370

AlF7)a EAA) gon g=o 3 wlHd )y
AZlck Yo o] wzdAe] dl7] A7k ¢
T 7IAR] &) Wlesle] Yeidll & &%)
Z ol 7IRIASE we 7] A7k @A Fok
W oy F2A Yoo T FolA w72
9] QAAE ZAeiA =9 AREC o oy
Fofl 7t Ayl WA sise] dly] $4 30}
UEA] FARe] glom AR W7)Azke] St
A B BYe FEdld 35 YA

V. Edfy od

£ etedA 2] AYS A3 4143 =gy =
W2 g Ak A Yele 19 39 o) 424y
Hokel A F2E MW 24 AeA 1, 2 AR
A= At A ¥ 1 IKmE 7R%ich

I8 3. A e
Fig. 3 The cell layout

39 23 A7 74 B8 ARk Al EEE
way, o)F ZKiAk] == [0, 50) (an/h) Al
o4 UH(uniform) EXEF 7FAH, olF Fix]
olF W [0, 360] AlelollA UAREE Zer)
2 AL FA AdiA P e WAz
FA AellA] HeApE A WAAAIE A 2go)
e HE Edge) 44 714 B 13 o)
73t =R HYFLE W=1.25Mbpso]w. AH|A
el 7S A4%ic) Me|agd 12 Adge
7} 9.6Kbpsal Afu|ze|q AH| AN 2= Agde
7} 19.2Kbpsgl AMul~ Hel®, (E,/N),=74B,
(Ey/No)2=10dB 2. 7F4%k) Aula 8e] 13} 4
Hl2 ¥ 29] & A w)E2 40 12 s

www.dbpia.co.kr



AL TSR 4L G A BAAAY £ Al gy

k: 1. 328 =& A7t 314
Table 1. The inter-arrival time of a call

g e B4 A A A A AR
63.16 1 2 3
33.42 3 4 5
23.01 5 6 7
17.58 7 8 9
14.23 9 10 11
@ o] dYgEWE ZA¥ HEL

a=0.012, 24 ¥F A<(voice activity factorn)+
048 3lgict AYY AzeA AFE 47 3L
o 5% #Holdshadow fading)®] FFE HAR
10dBE 3l%icl. ¢19] 42§ H4se] AR 27}
e ¥ 29 vk A, AR d9 FHL F
Al AL ovisle 1, 2& Az A AlS FHEA
AZE onyie)y a8la FE dYSL o 2
o] a3l Ak
Elay R (B, INy) - X 1= Ela,y )R- (B, I Ny) - LX)
o37)ellA] & M. A. Landolsi®] ZA#}E o]43}s]
i,

2 M9
Table 2. Effective bandwidth

A% [Aula Y |37 AGFR | IF A9 F
1 27.29659 192
=4
2 153.6335 76.8
1 1.635356 1.223
1
2 8.695591 4.89216
1 0.606039 0.46272
2
2 3.159918 1.85088

webd Aok ATFE 8] ) gun Poem
Fo| HF ¢ d9L A (D, OE K& A (10)
3} (1)} o] deizlck

7 19
213K, +1536N,,+ Y (L6N,, +8.TN,0)+ Y (06N, +32N,,) SW,
7 = (10)

] 19
213N, +153.6N,, + Y (16N, +8.TN,,) + 3. (0.6N, +32N,)) SW,
2 kng

(1n

V. 3 By

I 4& At B Wi B e 99 A
© 54 (10 (1ol 7 Aol R 9 F
+ IR A AR AREE AE8
S shAR Sl e, A Aok A
THEe g AES el ek B wEelM F
A A olF 7IRIAe] a7t ZP gt Aol
A & F URe] B A ANFE 7PEA
A AMgste A5t d9Ee TRAL B Bnd
Aol dold & ¢ slet AEE ¥ 49l
A Ahge] 029 AElx ¥el 19 A 34
WAL 0|4 Wl EY o] 40 dgelm 7}
W AGEE o8¢ g 50 GRS ¢ 4 stk
uhi 7l degEe AHske Al olF 7K
o] & % 278 ¢ Yol Y e USET ¥
4 olck gt Al et 4% 7 7 A
ol R 2] 7HAo] Yoldle & 4 Jck

10 EY 50 70 « 10 1 W
o} 2 (W)

[ 0780 CHOPR e 7Y iR |

a8 4. A Ao AlEe Ay
Fig, 4 The blocking probability of new calls at the
center cell

a3 55 24 AddA] M=o Fe iyl Axk

02 fé’/’—_ e
o L 2 X i 1 1 N _'?
10 20 4] 0 a0 110 130 160
| ey (RE
[ T8 g e 7 1o CHNiR |

a8 5. FA Al Ymex 32| AdE
Fig. 5 The dropping probability of handoff calls at the
center cell :

n

www.dbpia.co.kr



YHEAI8 =85] 993 Vol.24 No3A

4 vehiz gtk sbAE gl we o
FE-E JpEAR 97 HEES 3 e A
Hr} o] g o 3E 44 S Q1S o
4 Slch

2 63 I3 72 AA AAgld] disle AlFE
2] H Ak glresx Fo AdEL Re F
AL gick ZhE g Eg AR Ao At A
FEL 74 dgEe AR A9} wiamsie] A
HlA e 16ldE AY A7) givk 2zhd d=
2= Fol gt AEL 57l AR we} A
HEEg A 79 Bk Joldg & & 9k
a2 Auls g 26 AlTEe] Adgd o
7r Y v =0 3] AIEL AFGE A
AERE-& & 5 Atk

08 A~ WEf 2 Y
w
06 o
z ‘/"
Ho4 Y ey T

02 e

0 L .
10 30 50 70 4]

oA w2 = (Y

[—o— DB i@ —u— 714 Y]

T3 6. AA Axgleld A 28] HF AdE
Fig. 6 The average blocking probability of new calls at
the whole systemn

VI. @28

& ERAE Fab} 2 4L OF A 8
AR chrt A AT 4831 %
5 Aol WHE TANAS AiEe} dsow ¥
o o 5 2 Aok Bl 23 E A
of Wpie olgsith =@ 4 Aelde) Hese
7 A ol SIIAe] AlF 5o AE
P=ox 5 ARE) wl 7PAA Hesisich
1 A% RS SRR HeEe U4s
A Agshe A% ne} Agsd A9ge] A4
& & 5 AW & Aadel Tl ceizg
#4032 olgqomm AF 19 AVEH d=o
= 59 ARES Yol AA A2Held o) s}
YA 54 $9E M 4 sk

B 2o A% A% A48l B AW Yehe
N580] P Al Yejuct g Pehgo]
A8 A Vel eld Al geld] B
gol AerE} ALES A9 Hlgsb s wh
o] Fsolo} & Aolch

gDRH

[1] J.Evans and D.Everitt, “Call admission contro]
in multiple service DS-CDMA cellular net-
wotks,” VTC'96, pp.227-231, 1996.

[21 V.Kapoor, G. Edwards, and R. Sankar, “Han-
dover Criteria for Personal Communication
Networks,” Proc. ICC’94, pp. 1297-1301,
May, 1994.

[3] TIA/EIA/IS-95 Interim Standard, Mobile
Station-Base Station compatibility Standard
for Dual-Mode Wideband Spread Spectrum
Cellular System, Telecommunication Industry

1
0.8
‘-‘06
e BECY -V a—
m e
Tos /—
02 I~ S e
0 [rar— T * T N
10 a0 50 70 @0
0 R ()
[T g —e— 714 citeg )

O8 7. AA Aaded deez 32 IF ARE
Fig. 7 The average dropping probability of handoff
calls at the whole system

2 A2 HE B FH 4L FAY o Fo
A eI dgHez AHgske 7l Bol HYE
ot kgl wet HHE-E JPEAZ A ol
TRIAE 8 4L I S U g 4
phas

32

[4]

[5]

(6]

Association, 1993,

J.W.Chang, CK. Un, and B.CKim, “A New
Channel Assignment Scheme for Handoff and
Initial Access in a Microcellular CDMA
System,” ICUPC’96, pp.315-320, 1996.

M. Gudmundson, “Cell Planning on Handoff
Performance in Manhattan Envirohment,”
IEEE Proc. PIMRC, pp.435-438, 1994,
H.borjeson, C. Bergljung, and L. G. Olsson,
“Outdoor Microcell Measurements at 1770

www.dbpia.co.kr



wERE7t U @ vE A #A0A9] £ Al w4y

MHz,” IEEE Proc. VIC, pp927-931, 1992.
{71 Y.B. Lin and S.Mohan, “Queueing priority
channel assignment strategies ofr PCS hand-
off and initial access,” IEEE Trans. on Vech.
Tech., Vol. 43, No. 3, pp.704-712, Aug. 1994.
{8] R.F. Chang and S.W. Wang, “QOS-based call
admission control for intergrated voice and
data in CDMA systems,” PIMRC’96, 1996.
[91 P.R. Larijani, N. Movahedinia, and R.H.M.
Hafez, “Admission control for multimedia
traffic in CDMA network,” The 8th Int. Conf.
On Wireless Comm., 1996,
[10] R.F. Chang and S.W. Wang, “QOS-based call
admission control for intergrated voice and
data in CDMA systems,” PIMRC’96, 1996.
[11] M.ALandolsi et. Al, “New Results on the
Reverse Link Capacity of CDMA Cellular
Networks,” Proc. ICC, pp. 1462-1466, 1996,

4 & 4(Hong-Suk Sung) A3
1982\ 24 ~1986'd 24 : A7}
tietnl AR EAD
- 19863 249 ~1988d 2 : M7}
12 e o S R o
(FBAAD
19931d 29 ~1997d 24 : A7}
o3tz ksl A
(F=haAp
1988 24 ~3A) : F=AAFAIGTE A
QT4 a7
<FHA Rol o) FEANAE AMFEA, AS AFE
2t Az

¢l & #(Sung-Chol Leem) B LY
1985 24 : Gofuysts HA}
T} EHEFHAD

1989'd 54 : Univ. of Missouri

(FEAD

1990+ 2494~1996\d 24 : ¥

' AAgAld T AT

199613 7€ ~1998'd 64 : gk

AAEAlA Y AT

199813 39 ~WAR : ARt GAMFRIt Al

A
199641 39 ~&A : 5T} HAAARAE 2
_/_"-__

<'2lz";1’_.]'}ﬂ ‘E’ob o]%%"}].’ PCS, IMT’ZO(X)

0] & W(Dong-Myng Lee) A3
L1978 39 ~1982d 24 1 Al
 digkE ARAEEEERD
1988 39 ~19900d 8% : 4l
iR AnasiiEd A4t
FTEIFIHAD
19931 341~1997'3 84 : 34
oz wiehe] A4k
(F3bAh
1982%d 39 ~8A) : I=AAFAAT] TS
ST ATy
<FIARR o] FEAAAY AN, YE0TY)

W AA
8} £ M(Dong-Sun Park) A3y
1997'd 227 65 HE=
A AR AREA Fas
373

www.dbpia.co.kr



