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A Handoff-Minimizing Call Connection Strategy in an Overlaid
Macro-Micro CDMA Cellular System

Abstract

In the two-tier CDMA  cellular system
with mcrocells  and  overlaying  macrocells,
stow-moving  mobile users are assigned to
microcells  and  those who move fast are
assigned to overlaving macrocells in order to
minimize the total number of handoffs. With
this consideration the prolem is how to find
the  thresholds by which  the  system
cistimguishes  fast-moving  users from those
who move slowly based on the estimated
speedd of users. In this paper. two methods
tor the mohile speed estimation are proposed
and two operations schemes for micro-macro
celtular CDNMA system are suggested. Based
on these.  Optimization models to find the
optimstl thresholds for micro-macrocell
sclection, which are subject to the constrains
ol Qos, are developed in view of minimizing
the werghred total number of handoffs. And
then algorithms to find optimal solutions of
the models are devised.

Gl b abel shell M F7kshe 7hd 2ol
e By gt Fde| Mulag AT
Szl gle M os el gshoh g o rH1.2] o
chab el ofs S zlo]l wbay £ W og
R o] a¥she Fubg AR &

[dhel Saks Z7pA7 5 olu ¢
aiE vlod ool

=3
TNl 7Skl §1E o siue) dlaz
Aol ef e Aol vlelZl RS FHEte] L9}
A s to] ok s
7 LLJ byt /d =3
—Q_T!L,, 7”
A(/;/vlg /]J:
Azglod e
ofb aliy i &l
3

—
) g
b5 2k

— ok g
o /o] lohu *'I’

eh 4] 2z gt 2]

1z P
1 o] = ¢ e zél %l.tﬂ
el 2 S = [ - L A
o] T .aﬁ_f____,_z;g 1 B B A A R o] Do AL

S+ Wye] «ekrfof
ek AYol ¥ =4 =+ (Direct Mobile  Speec
Estimation ; DMSE)-2 o] A= o] 447k
TAsE oz choly AlE]l FAIVIE o] g o
Twel olgol o3 mETl Fulg ZHE Sl
H#5EE FAESHA gk DMSEs 27l 7b choln
ALBE #4715 72 olojok FEE 4 9lir o
vkal,  (FHelw F 4 = FH(Indirect Mobile Speed
Estimation ; IMSE)& ®# X2 F7F3 el §hrglof
flol mZesloiHoz uje @Al pHI # i
Yejolo FH Al Lmo] AMagts Rt A
of obvlgl Al &) 2 4] 2Hcell sojourn time) S &
s olm= Aol Lok &l ALk
dedch IMSEE 44 38 =W DMSE
Hoh dgsl $ol3tx gt DMSE Hcob &m3H o)
A2 E=7F dofzich

toy

2. 5 oduer

.t

(1) DMSEell o|3 & £k
DMSE®] 8 A2y

——= [=] =/ =
el FRIFE Aol e &5k

Vi 71% 02 He/ud o)u3Ee fvrebi
A3 HEGA ololaR/efzma M Mg slc)
Weoxzdel A4% AM7E HEWEs Hods
S HEdo

ol 5 F 2 zkAl9]

HonlolamlzAR duoZz g sy, V)
Voreoh 2w 9] szl oz &=

|4 F3hEold w7t
|z Al oot o

T s slch ojz ol
R

eis

- = &5of #Algle) ol
MAnRAz We o mae selAE el vho] 2
ZAR WEQ Tshal gt

—182 -



(2)

)
o]

'
.

(ton-hook)®
o sl o Lll

/| oZ]

T

lII.

1y
P

'/l %
"3' oo

L
e

l,\[SIZOII

AT

[EENE

‘,'! it

ol
o]

e

7]

ol 4

Ot
o

I~
o
u 4n
rofo b £ o Sk o

f gy O

~

It

R

.

kI

=
B

I

(‘DV[A AFEohA] 2l Oﬂ /\1

*l 2258 *ouﬂ; 7}01 i*rn fck

K oi

Cob ehozLiL xg.l :]
QOS( Quq]itV

b el oA ] o o

.“”A'B‘}%? Ull’l "'5‘11*1 ol Qoﬂ s °ﬂ

OI OH )\ 2 ul o]

3}
ek
JN N

Vo & 238 218 A3 24 [Model Alo
IMSEoll o]k A2 & Ale| HA T, ¢ 24
S 3% A3 5y [\/Iodel Bl& cb& @k ite] )

Qkgich
[Model Al
Miny, WIHN= HN,;+ W+ HN,,,,
s.t
OP,,< OPT™
OP < OP™
|OP,,— OPy | < OPj;;
0—<— I/f)S I/lrvnax
1
[Model B]

Miny. WTHN= HN;+ W+ HNppy |

s.t
OP,, < OP*

OP < OP*™ |

0< 7y

[Model Al¢t [Model Ble] Z24a2 N /e
olo] ZZ AL ulFo Z g3t spibel wlaR A of
Aol WAooz wAstE 7tFE FM=o T

WTHN (Weighted Total Handoff Number)®
#4385t Aol CDMAOIAM Q] o sls o s i-

LAZEHN=QZIHC E OZEMES 7] aio
fex WE Fo| HBaaAg A sict o
Viterbi{3]2l #[AFZ 3ol Al AEZEMEQ T3}

= 19} oP'—GIILOJo% 37b FAF okt

2 =2 o Vo .

° %E OP 4 OPy ol 3kat Aok
a7 %‘—Z—OW"I FREFARYS 1% soln 4
Lol n&olFie] FAagHAN ol
OP,, 2t OPy 2l kol @] 7132 OPgy wch
Zropob ok Alfg ztizch

[Model Al®} [Model Bl z+ztel WTHN
OP,, ,OPy a2 oM g3t sajg ol o s

AxrE & s, OPI™, OPE™, OPL 7tz
o As¥ AT ol FEAM w g Folok
+

s QoS FEel EAshe] Alzzelel 4] Aok
gtolch.

(1) Model A 2| i

- 183 -



[Model Al7b 2= vjdsid o elsf ole] o
W 3ol glslM debanl BA o] 2 4

o ubet dEzE A astch [Model Alel OP, .
OPy o Vel gk older ghsoled oo o
sl wholzial 90 E g T

ofsriz dol] Him
7.

v:[’,];o} (!,/Ell oo C]- - 3h /Lo

[Property 1]
A OP,, 2
B. OP” 2
c. OP,—

Vool tHet Zagsoict

OP, 2 Vyoll gt Z7tarsolct

!:;} ]o' r]” =1 ;;1_/.4} oialoq 1\1 Z dh 3]
dEpdrens WIHN & 7434 W e
kel Dl atol Vi ol wiatel ©hzFrh Ze iz

Gavekiral Troofs i ek = ool WTIHN &

HetH o

= Vi=100m/)el 1 2 wats cre)st
s, WIHN 2 0<Vy< Vi, 91 F1ta
nu\ < I/ < I’ Im\\ r:.] :,L'd. 71‘7’}0” I‘J{ VV>2 6

S S »:"f»'l‘%f?i!’ ’EH" Y ook
. = "}’!Jl tProperty 1ol <t 4 8o f\lodel p J

ol s Vi

al oAl ‘:.l L]

a7l 18 W chest

Nodel Al2] siie
Stepl) OP,= OPI™ 2] 3 Vg s
s et e V=100
A={V,. £V}
Step2)  OPy= OPy™ 1 & V,% zh=c)
cal7h eaet Al ko VL =)
B={V,: V,<V,}
Schx) OP,, —()Pw=~OP£‘;"‘-,-x o] & Vy3
e maAska e V=
OP, — OPy=OPgz; = & V,&
biseh a7l Eskal ged V= Vo)
C={V,: ysv,<Vv)
Stepd)

S‘[":A (\l B m C :{ r(; ) V[.<_. {/“é VU}

~

Stepdt Si=gh ool VM Ealsha ers
L,
. /‘) - PR
SI’ - ¢ Vnm\ ESV\\?} g ‘?‘. l 'T_P
1 + »
x=1V V I/r'nl\

Min [ WTHN(x)] = WTHN( V1)
o] V:;N: VL

1 Sepl, 205 ol Al

Lo skalo] gTAl s

RIS - .
POl b Ao sy Newton Method

-+ olu)

Min [ WTHN x)] = WTHN( V)
olet V= y*

Min [ WTHN(x)] = WTHN( V" . )o
Vit = Vo
Sy,*d
x= Vvt v
Min [ WTHN(x)] = WTHN( V*)
ol V= V"
Min [ WTHN(x)] =
olw V(();pt: v

Vh &Sy A v

WTHN( V'

(2) Model B 2] sl

[Model Bl S+ djadddge 7b2lof Tiol el

s mjzg &8 clolzim Aol HAzm) s 1Ll
oto] 7{7%-[[1 2z L} r}_ /\ o ;01 /1,_ /7<l _L]__
{Property 2]
A OP, 2 T, ol cist Zassolch
B. OPy 2 T, ol ta Zotatsolct
C]

C. OP, —OP,2 T, ol that zt2azts0|ch

WTHN ¢} 7v% 2] eigkoll o|ste] T, 7l
ZbE 4R E7herS oF £ QoiaE 2) o] Apal
7 [Property 2]l A4 3&to] [Model BI"l 2 5)
T & +87) chEk qre] diA] @

=

= = [e]
e &

[Model Blel 3 2

Stepl) OP, = OP"™ 2 & T,% %4
ok (sl 7F EAEkA gow T =()
A ={T,; T\STy}

Step2) OPy= OPy™ 2 &) T, -

G(37F 2ASA gow T, =oo)
B ={Ty; T,<T,}
Step3) OP,,— OPy=— OPg; ° sl
Ty 2ok (47t 2asia) gow Ty=0)
OP, — OPy= OPI% o & T,
G Rt 24 sew T, =oo)
C={Ty; Tw<T,=T)
Step4)
Sr,=ANBNC={T,: T'<T,<T"
Stepd) Sp=¢ ol T":
=t

SdsbA oy

2) Step 1, 2003 ol vlzhe] wpabale]l slit Newron
Methodi ol &3} Al -8b 3= Qv

— 184 ~



Sr#¢ olw TP=T* T

of 423 5kl DMSE®} IMSE®) of 8 A] =)
=W Al wAlE e i Mmoo msp ‘3-<‘ OPTHAI
SHigoll gk A& &3, [Model Al [Model
BlL ool sigoll 2ldled DMSEol o8 AlAel ol
el #H7 V, w3 IMSEe] 218 A A

of o

0 = un
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32

) r-{u Ho
a2

ol A Ty B Fstn 3 Azl oia
T ook ARgE QlewsEel e o8 2o o wwaEza
) Y3 hEEFAEZE WIHN
N=19 R, =400m , DMSE vs IMSE
N
Ry=(1+42)R, = 1T85.64=1786m .  y » &
— — b
»=0.7. P.=0. 3 Vinax = 100m/ k), 2 mEoldE FUMTZE CDMA 4%eha 2
- g 2d A HFFE ol QoSE wHE A7) HA
Vs 100(km//1) 2, A= Q Zojl o8k Al aeio] Asxah 41 2 Bh ek
max max max __ ;{«]5‘—/‘7_-0]_‘5-—3-0] ?%7?77'_;7L 73_23% 9]5} Eols!
OP ——OP 2A.OP[/,'/;—O.5%. W: §1_ _‘.3_63»2— 7““‘0} /_}-7_#—9'%_1{30:!0” gHg}oj uHST’_
26, 31, 38 45, R=9600 bps 2 sy 7H‘33P93CP.
= = =)< = olFTe M Tof] 23k Alselo] Rabit A
n /V“/[” 0.1 . o0=04 . 8=In10/10 Ashate] Aladlo] XS dAFA Y] 7] 9 oH A s
o x 2.5B),m = 7(dB), SG=255, f= Alzel 203zp7p o] ol Al B A Folop abi:
0.55 U FF o4 QoS FHE oA DMSEe] 2
@ NxY gdel Aol Haz el MSES
ol gk Alzel el Aol vlojmmiz o] %
2 @0 ofo] Egld g chubsiajop 3 Aol .:I\:}

IMSEol o8 84 T2 CDMA ALa)a ~
3 S Folt pie] OB daz
stedlee ZAA du HA dmze 3

2
2ET uoh BE o|$FE vjazde suds
iz

<= e dst wnot o A
(,DNIA" Abgete A FEMA FEREO: oo
A2 TUUdFRZ A AEHS _‘9__033],% Aol wo)

H Z&Holc E£¥, DMSES]

A Asd M BEHoR wAlshs W50l
) IMSEe] 23 A £~8) £od 4
0 LD T =SS IMSE 2 th= DMSEe o
AEGA 2eleo] 2do] Hr} ©

“W
£

" B <HIEIH>
“L"(:})?—”r‘ l. M. Inoue et al. Performance Analysis of
U Microcellular Mobile Communication
WTHMW =4 S) - B P
: Systems, /EEE VTC . pp.135~139, 1994
&0 wr/::r‘w—:?) 2. X. Lagrange et al.Teletraffic Analvsis of
— adinal Hierarchical Cellular Network,  [EEE VTC
400 WIHMW =2.6) , D0882~886, 1995
THMW= 1) 3. A J. Viterbi et al.Soft Handoff Extends
FiNm CDMA Cell Coverage and Increase Reverse
X0 it Link Capacity, JEEE JSAC. pp.1281~ 1288,
Oct. 1994.
> HAw To
0 (sec):
0 50 100 150 20 20 30
112 A, Yol Hirse QT [MSE

—185—



