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The Call Control Scheme for Multiple Cells CDMA System
Under Non-Uniform Traffic Distribution

Dong Myung Lee'

ABSTRACT

In this paper, we propose the call control scheme that can improve the capacity of the wireless system
for the non—uniform traffic load distribution and the multiple types of services in multiple cells CDMA
system. The number of mobile stations that can be served simuitaneously in a base station is limited
by the amount of total interference received in CDMA system. Further, the average number of mobile
stations in -each cell may not be uniformiy distributed. Considering this factors, the call admission control
scheme using the effective bandwidth concept is adapted in this paper. Thus, the bandwidth for a new
call can he varied dynamically for reducing the blocking rate of new calls and the dropping rate of handoff
calls. The suggested call control scheme is experimented through a simulation by dynamically assigning
the bandwidth to new and handoff calls. The simulation results show that the proposed call control scheme
can accommodate more mobile stations than the other methods in multiple cells environment.

Key words: Mobile Communications(¢]% % 41), Multiple Cell(t}54), Handoff( =2 2), CDMA

M2 BEAAE o5 /MR ATt B s RP=es
. 3 AEE obF Fasith 3 FYR J=Eo T Ve

o] o]% [s) Hlgdz Byxg oA
A e v s e & 71EY 0| FFA NEHFANFH AHEH $A

% A A2 (Corresponding Author) © 015,
FAl

= « M
Fa A ks

g3 £3% 535¥A(608-711), M3 :051)610-

—

[1], multi-rate A28 A=

Ag g e

NE2L 5 AHS R =0 = 5o Ay Bz

8396, FAX : 051)610-8847, E-mail : dmlee@tit.ac kr
Had 120039 1€ 7Y, ¢85 120039 12¢ 14
'8, ERRAuST RN AFYFEH 25
% o] HEL 200289 E SHAYRUHR & AT A
o) o)zt o]FolR A,

A B P, o5 YA $3} BE 52 17
# 5 S WF A7t Basi,
WooxE ol5FA Aadel 7t 438 F



738 2EIDICIGIEE] =2X HM7H M55(2004. §)

ol% 7} 71 A5 o Alele] A Ade F3
Z2AL A% FANAF7] Y8 o] BojH 74
Ade JQAHNATY 45 7 ALE HAGsE
Ro gz Ao A7|of upe} YA &o] gtz g9
ol Ao H2E 3 Y i=ex 371 FANAS
o), 7HE3 £ zido] A8 HH Al gFE
24 A9 F 3UE olF ZIdAtdl A &3t 2
g} Ao ggd ZE T AQdo] AL FY die
oI 3 EHGHT. F=0 X 59 AL 58
9 37t ddHe AojuR oF JHdAt =Ae
EHEL AT 39 71ZEY H 34 =AY 2
Aoz 7hed & Ao 59 AESS WFe
Ro] upghz3i}

o dojMe] A= QX Ao 842 A H o] F
EAXoM ALEE A= E AA Q49 hysteresis
margin, ¥A412] #d¥ F& FFHoZ 2§t
Alojslar 2] A& EH, A A7 QAAE
o] &-5}= W [3], Line of Sight(LOS)%} Non-Line
of Sight(NLOS)®} A& F&3td Al zste WY
[4-6], 47 ¥ FIFO(First In First Out) #9714
[7, 2AxE NEoz $HALE 43l U
(MBPS: Measurement Based Pricrities Scheme)[8]
5 98 7HA Ao} WPl At At

CDMA AlzHle] zt oA FAlo B8 5 9]
= ol% HdAEY £ & 71AFe] FAs e F
ZHAd ol uhe} AGS BA ok agER gF A
gRAAN B3FQ olF /HYAY] Ml FALE
237 YA 4 71" Z A A= 2L o)F 7HYA
ol 3 g Uty FE/FHLE X3 Aot
of 3t 3 Aol WYL EE H53) e FE
I H 55 A& A AR T Al B (9], 57
o] A Aol WL, A¥lE FH(QoS:
Quality of Service) &7 ZAE 7|22 3 Ao W}
#{10] Fol 75 Frt

B E=FdMe CDMA Alz="dA 7t g
(effective bandwidth) 7}'d-& ©]-&3td 4l5F &2} A
zo¥ 34 U & 8 75 ZHss THE
A3t WA ojF YR e B3 B2t F YA
%o o5 A R0A o8 FFHO MYLE 183}
3, Z 7)Ao A ol st Al 59 A&
F Pz = Fof g et 2} 71X F o 7hE A
oz YIEEe §FPTE 1L ST 5o 2
o sl 71 FFHR oW LA Al FA B

N
2
o by £Y
t:oll _T&J;L

ol WH th7] Ajzke ol F YAl
ok AFE A EHA 48 L 53}
o2 /hEAZI o =N AA A&
A F AsE& BAEn
AL g 2o 1AM S/
g Aol o A S A
Me AgE 3 g dagEd A=
disiA Mok IV A= ZHH
gol g Agel AHEE etrHE AHEL, V

£ g
18
e

i f o 2

F

rie oo
o
tlo

% Ao

©
4>4J

>~

H&

& e e

>

o
2
X
iy
r
nJlo
yg
rir
k!

S 2 Mo 2y

B AFAXE QoSE HEA7|EA 4 e &
7he s e Al FE(FA, tlolE, Bt L F)
o o] F 7tuAS FE A& A UM A A
(1ol 2AF & S Ao A& A3tk HA,
37t =& AE W 71EY IPF2A 559 QoS
AT vAA E1 EA 22T & 870 R
QoSE WEAZ F e Ad S T & U=tE
27337 A% 3 v 99 2

mAA Ao Aujx Fe jof ARAL iz 878
QoSE XA 7] A8 Y Py (DS TFHAA
oF 3t}

Pogi (Eb/NO)mji R

2

I w (1)

o714, R& 71% AF&oln We tdFo|n
Aol A 4 mo F A & (2)9 2ol Tz

2

=

Ny M

J J
I:z za”‘l' P"u1+ Z Z aF/‘ i ;(7;') )

J=t =l p=lp=m j=1 i

A7, amis A moll YE Mul2 B jo} ALE
A i7k aFshE g *0191 Nm,-% 7123 moll M
Aulz g jo) B4oln,
2 F o) A&} il &) 42 e 7
2 5 0 FE dHgo|rh HY ijn— A%E (F
e BE oY (E/Nyo vl gcta 714 s
Fmji :K'(Eb/No)mﬂ' 7} 53, o] (1)} ()9l ©]
39 Q) e A A stk

Pﬂ <& A pdl e A4l
Hﬂbﬂjﬂo

ﬂ!{o
.



Hiz

Xm<w

7

Ay RA(E, Ny + Z ZZaw, RAE, N, -

pLprm jol i

1,2 ., M

ipAE

<.

i [M

‘m 3)

(3NA gmit X p/' 7} 3 & Haolung (3)9 F
Ho| W& 238 880] oolep7l He A
g 202 A 3 £ 9RE OGS 4
2 44 5 9t

o
=

Mg N
S RAEy Ny + Zi% BB, Ny, X s W | <
» E

(4)
Ash o ol &k 4 ool

1 W) jo) A mol M e) 57} I E Fp g o
e 01 (3% ()2 FE A moj A 2) i_l_g( Ao

(5)

4714
K= u /(1+3(1-\/1+2)J -
= [ 2=, W/, (5-1)
aeln fE ATEEAAN U8 4¢ v e @
o8 o
Zd —
J_J; = (5-2)

w3 Hy»O

£ oge Hez Pa
Mo :E[Q'R‘(Eb/No)m,Jy o =V[a-R-(E,,/N0)m,J (5-3)

3.5 £ Mo ¥ HEST Hof W
3.1 HERZ HOf B4
A o) % AR S8 Qe A= AdA] O F

7145 BE £3d W 29 13} Zo] 7|A=Z B
2 3% (candidate set)e] FHdg Az 4717}
T_ADDET}H 712 & Al T_COMP X 0.5dBRHEH( A
3471 PD) © AXW o5 s} Ate] 7= Be] H
d& gttt olF 7Hdx7l 1A= Bej 7474 A
o wel Z1A5 Ae] Ty 4% A7 T_DROP

=

=
-

739

1]

312 JH& TS & CDMAAIZEIOIMG & RO JIg
Q) ALE A

o:lo ZTEE

i

o|sl2 HolX W 7|R|= A9 3} 59
Azt olF 7Rt @=e =
T_ADD$} T_DROP #tol olsf A58 2].

=2 o=
hES [ &S HI2IPO)

AZ M|

RIS

&4
AZAHDN P

T_COMPXO.

t

T_ADD

T_DROP

t0 N2

O% 1. 01 7 1A 21X T ACM 71X B2 0l5E ofg|
Az A7

d=o 3 gae

B =X 9] IS-9590 A A2
d geteEQl o] F YAt & A3 A H‘:g_
AANE © AHEH e JAZS T_ADD, =2

B2 gojrte YA T_COMP, =9 = A1)

3L

o ﬂ.l{ﬂl re

=

lml

L.

Fuote ¢AKY T_DROPE AL&3ta, =3t &
S A ALEHE 7 Ao EYEE g Ze shd
A2
3.2 £ 42 Ho| ¢m2lE
2 ERoME AT 59 AdETd A== 59
AEEe Z4A717) A8 Aden ugo] 2 4
Ne ZUAEG Hestd A7 59 P=0 T B o)
s 999 249 5 5 27E B 4L 34
o2 F ud AZtenNtAY 45 2 Aegd F
@gol /1% & dole A NAEWSEY
125 MHz)& 2§33 O 2)o] Ao i e
3 Adgol vl sle] A Ee H gt 9 A
T E AT e W, T uA AFAAY A F
e Aeee BT sn aw 5 avg ve
A Adgg Lol a2 289w 47 5 278

e Ao AF(W)L (6)% 2o| Foizt

£, xW

w,= pmax

n

(6)

geba A7 B S o
Zol "}

q4& GEFY (D7



740 EEIOICIOEE =82X X7 M65(2004. 5)

J M J
ZK"'J'N'"J—" Z ZKPJ NP]SW"
J=1 p=l.pzm j=1 (7)
A2 RELE T 277 AL AR, F
WA ASnAe] 45 F 713 2 duge B g
Su Ysex 5 aFE e Ao Hedgg Hio)
E} ffW 23R JELT 5 278 0 4 Uy
2 (8)3 o] FolRTh,
P
W=t xW
h thax X (8)

wetd dEex 5o £ gL G FH
9)3} o] Fr.

J M J
ZK,’,;N+ZZK

oN_ <W,
J=t p=lpzm j=1 i 7 ¢ (9)
T J=e ¥ 3o e o5 7tARY] &
=, ol% W, HE AY] §& mestAn 7HEd
WegZol gg g W=0= wso] thrlART

(_#ceze3 D (ursaz )

Pwsgo

P 8 23

B)s MNESIO HHZ (6)&8 Msorm ]
o

EIDI

59 88,
LI AR

o 50 scen 5o U2

EXl A=IH?
o
U &9 BE WE =
s ne 2F 5 g =

B _q K20l BHEE A

8 7

O% 27 B =EA AL3 5 Ao gl "4
EEE welT, é A AAFAA 07
k<]

2 *""
_IR 2 gy

ATt B8 vr%hfh:} @Eiﬁ 87 59
FAE 290 B2 J=0F 5 S Ao} 4
BEsEA] A F, E5HE 58 AP 7|1
Z351x gfod =02 5w drAt

A= X 3o MM th7IAZEE oF 7HYd
o] &xof vl st R F S5 2 olF
ZHAA LS Mty AR #&A Eoh Wl
g7 Q) =k 5= FoA th7] A AR
g 273 53 At 2y dgFe Af7)
A7E AA W 7] S Z7F A=A HASHA
dod A7 h7|Ajzke] 74 #e EFH &
g3l 38 APA 7o

4. Ezfz g

E =M AFH A B0l 482 Y3l ALE
3 EYY zde ey 2ok 4 dejs 218 3%
Zo|l 744y wofol A L2 E 7Y F4 oA
L2AZ Az 3% de] v r& IKmEZE 714
Fia=y

T8 3. M HiR|E

39 =& A pA T T3 AP A 2EE
23, ol% 7k ate) &= [0, 50] (km/h) Abele]
A 47 (uniform) BEE 712, o]% 7149 o
2 uhgke [0, 360) ALolol A AARARTE e E
P e 4 Aol A 71 Bol BT T FA]



HIZL

Ao HolAFE HA GAYAZ A 2- o] Br}
He 3 EdYe 39 3 A7 113L E 19
%01 7h8 gkt =3 o 9§ Z-2 W=1.25Mbps©] L A

FHE 271 AE AT MR ABE 12 AF
;—57} 96KbpsQl AH| 20l MBI AYH 2= AE
27} 19.2KbpsS] AMHl2 FEE, (55 /%0 ), =748
(Eb/No)2 =10dB 2 FlAscy AulA g 13 Ay
2 e 29 & 2 v&e 4y 12 stTh

B 1. 29| £ AlZH 2

EARE | Ly oy | A A T WA
B Y A% AZ
63.16 1 2 3
3342 3 4 5
23.01 5 6 7
1758 7 8 9
14.23 9 10 11

e Ao dAZ(W)S 2748 FES o =
0012, &4 &% A4 (voice activity factor)= 042
A AP AREY AFE 4R o A=
- ¥ o] g (shadow fading) ] EF WA= 10dBE 3}
Atk A FHE HE3h AT FAUGL £
29 2 A7IA, AlE 4o FAL F4 A4S 90
3tH 1, 2& 2t AWA A, FRA AEE ng
- ok a2dxn HF REEFL o2 2o] Faly )

Elay,-R-(E,IN,),, - X% =Ela,,]-R-(E,/N,) - ELX &)

By

371914 FIX 1= M. A, Landolsis) 2532 o]
23 eH11).

2. 7}y
g | A= 571 Bt
) Yo kS

P 1 27.29659 19.2

5

2 153.6335 76.8

] 1 1.635356 1.223
2 8.695591 4.89216
9 1 0.606039 0.46272
2 3.159918 1.85088

2518 71N OiE & CDOMAANAEINMS = MO JI8 741

7 19
27.3N,, +153.6Ny, + D (16N, +8.7N,,) + 3 (0.6N,, +3.2N,;) <W,
2 k=8

(10)

7 19
273N, +153.6N, + 3, (L6N, +8.7N,,)+ ) (0.6N,, +32N,,) SW,
2 k=8

1

M

5. dnt 24

HI

29 4 AT 5o WS & 5T 99 ARHE
%’—%—*4 (108 (1D A 2 o] g7 uw e x
Aeo ATFEe) AVLe Agstel YAZ
A2 Aol vhel, 4 AolAe) A7 50
}%%% UepdTh 2 =804 $4 4 of

7k A4 Awg dolth. 1Yol
Al o F L A A A g et
BA2 3% e Adgo] ol

\Ir-?‘-"_\rldl"
Ny
NI‘EF

ﬂd
)

Ao

;3119,

°l

=

12
}01‘
4>

we -
¥

oo M

It

td

o oox me ot £ mo o
[UIO '{0 _D,
N

Y 490 BRgo) 02U Hux Y
13 HHTL 8T Wt EY Fol
LN A AES o §Y MES AFAE
oh mebd Zhe g E e ALgFHE Bl
YR} B 52 278 © gol £88 4
& Ak = A 290 Y3t 248 5
of e Al Ao HoAWE ¥ &

5
I
on

L~
4 12
of

[+3

32

o)
o of
N
S

N fio

3oz

)
o m&

et
O 5 54 AddA 9=

—e— T i E =l e

08

06 |

04 Mul 2 ger 1

02+

10 30 50 7 80 10 130 150
7t ESE (HE)

a8 4. S dolM MREY RiEtE



742 SEDCIoES =2X M7 H55(2004. 5)

e DY A —x— 7P A E

08

A2 gel 2
06

04
02

REES TR
B

cHe

—x:

o x . s
10 30 50 70 90 110 130 150

2o EHE (FE)

73 5. A MojlM == Fo| Holkg

2% 63 29 72 1A Ala"l HEte] 7S
A HF AGEH HET 5o AL S HA F
Atk 7P G FE AHES B4 Altse A

A YAELS ALLE) AL 9 Hlude Ay
t'@‘EH Ll A= A9 Aelzt it 2=y §H‘:2“
of tht gL Hap7h Al whet g g F
AR AS B RoldS & 5 3. 2y *131
& o 20l M e A5 Adee g AdE

A= X 59 e 478 AAHUSE ¢
T Stk

W%MOH

¢

—— 2 G F —x—pH A F

M| BE) 2
08 |

086

@
04 F PEES Y

x
02 x//

BF ol s @)
8 6. JA| AlAHOIM M7 22| HFE Xcte

el Aoz RE & et 9

AQAES Q

f T =

S 23w Fof
§502 Agshe 2 nrh Aeso|

b Aegol] me} A E S A
ARe) £8 SHE

02X olF 7}
FHNE F A5 S ¢ 5

—— 2% U - g E

08
08 Aol gEf 2

04 f

AlB(= el 1

02t

10 20 30 40 50 80 70 80 0

6.8 B

B =dMe vFd F3E A dFs A
CDMAA &8 @73t A T3 Fe o Muxg
837 A T Ao} Y& nAFYh A5
e x o W 5 5 Aoje TG 7w
& F Aol WS o] 8ok EF ZH el o
QIFL z 71AF A o} F 7hdAe At 5o A

SR J=ox 50 At wet 7hAAA A &35}
Aot 2 2R WIS AN Z N HEFE 2
A3 AHE-Ele B Bo Aded d9go] 7
4e ¢ F AU F, ALFH Fold RAE
EgFog 01%2}03’*1 AT 59 e A=
o= 59 e g @0l A AlxdHdA o]F
AR 78 §FE FVHAE £ AT

B AFH Asdold 43 4AE dFgol &
M= Fel e AFgo] & Mnj= Ferct 2
EF Fdgo] 473 A detged, FogE A
Hl 2 Fefol] BAglo] A& BB EE A IA
A FA & F e HS A7 & Aem
A48,

mlo B

s

re

[ 11 JEvans and D.Everitt, Call admission control
in multiple service DS-CDMA cellular



networks, VTC'96, pp.227-231, 1996.

[2]1 VKapoor, G. Edwards, and R. Sankar,
Handover Criteria for Personal Communi-
cation 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
Association, 1993.

[4] J. W. Chang, C. K. Un, and B. C. Kim, A New
Channel Assignment Scheme for Handoff and
Initial Access in a Microcellular CDMA Sys-
tem, ICUPC'96, pp.315-320, 1996.

[5] M. Gudmundson, Cell Planning on Handoff
Performance in Manhattan Environment,
IEEE Proc. PIMRC, pp.435-438, 1994.

[ 6] Hborjeson, C. Bergljung, and L. G. Olsson,
Outdoor Microcell Measurements at 1770MHz,
1IEEE Proc. VTC, pp927-931, 1992.

[7]1 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 integrated voice and

H5lE JKd CHE & COMAANAEINMS & JX 218l 743

data in CDMA systems, PIMRC’96, 1996.

[9] P. R. Larijani, N. Movahedinia, and R.H.M.
Hafez, Admission control for multimedia
traffic in CDMA network, The 8" Int. Conf.
On Wireless Comm., 1996.

[10] R. F. Chang and S. W. Wang, QOS-based call
admission control for integrated voice and
data in CDMA systems, PIMRC'96, 1996.

11} M. A. Landolsi et. Al, New Results on the
Reverse Link Capacity of CDMA Cellular
Networks, Proc. ICC, pp. 1462-1466, 1996.

o] & 9
1982 2€ sAdEgn Ast
FH{F- AL
19903 89 sAddign A4hg
H(FEAAD
19973 3¥ sAdigw st
T(F kAL

ol
N

198213 349 ~2000d 29 §=H

AZENATAETRD 79, A9 7Y, 3y
il

20003 3¥~3A BHEARYSw FHAUE HFEHT
3w

20008 14 ~dA JEFAATIZY
Hof 7l

DARR: AAY o|FFAA AR, FHLANT|S

¢
¢

BRFANE



