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ABSTRACT

In this paper, we classify the transfer method of overflowed traffic from microcell to macrocell in micro/macro
overlaid PCS system using CDMA technology, and analyze the traffic charcteristics of traffic transfer methods.
Soft-handoff is characterized by commencing communications with a new bastation on the same CDMA frequency
assignment before terminating communications with the old basestation. Therefore, soft-handoff is superior to
hard-handoff with respect to Grade Of Service, but it decreases the carried traffic of system. Therefore, we analyze
the effect of soft-handoff with respect to handoff area variation. In order to analyze soft-handoff effect, we resolve
the probability of dewelling time in soft-handoff area, and calculates the carried traffic of microcell using this re-

sult.

I &

MmN Ak HE e A

ETRI )

= 3 &0 & PCS= 3 ¥4 7lgo] ¥y Alagog
Kyung-Hee University A X EguaA A Aol EAEZA :
05249 0701 1. ols Edg@Astolr #HHel TAEHQOS:
S H 119956 79 219 Quality Of Service) 2 thFgh M| 28 A g3t A
394

www.dbpia.co.kr



BYX/UEASN E 7S R PCSH ] B 24

& 52 &3 Utk o9 22 PCSAA Fasgh ¥
S AAE A Ao pAAH FAGF dAEve
olgt & 4= qUrh
wA del A EHANA B PCS(Personal Com-
munication Service}oll M &= 7191 xk2] 4= 9} E g ¥ o]
FU ol uat 4e P 2¥sE 7] A28t whA
v whgo] ulm ol il wlojag A o vlmdoe] §
kA S Ak vlelag AL B AN EC] YR
= TEFFALE 42 v dHHEe e
(Cluster) A =™, o]52 A& thA] 71&e] vja=s
Adel] 232 vlojmazdn viazdo] FHE
A TSz "ok
EHE7IE SHAAM 2o 27 Fujol A CDMA
w2 8 A}-8-8H= DCN(Digital Communication Net-
work) ©|FEAl AlZElE sgsigtil, PCSHAE
CDMAWA S A 83712 Agstct gaps] 2 1=
oM vlelaznd 9 vlazdes 3 CDMA
WA E AMEEY o5 nfolag My wjaz o] F
HE & PCSA| AF]o A Eefd o] B4 thafr] 24
EUELE gz
olAR AR do] FHE Al 2"l nlo]aR
Aol MEE T 874 R HERSE 94 BeY
ol tAlgl F3lE Mazdz HHAshs et gl
A7} o] FojF oL} o] uielol M m:g o) )
oAz AN HreTEE IS Helslv] A%
g9 AdE FoEN vlo]laz A Egyatol
32 HAfole vz f-Fad(dle channel)o)
Aol g o By Qwvt Axs Bl
a3 o g At Rt dol AUtk wepA B
wHA AN e vlojag/magde]l FHE olEEA
Al 2Elo A wlo]:ag @ g do)] RE fluQ
HEd S gdste uolle HAgsin, deuox
2HA] oMYA £ E FHsA £t W
Aot 1y npolazdy Z3lzg g gle
o] Mjaz dz AN e Aeesx AdngSE
S Mg e E?—HS’J -‘;*éa —r’ﬂﬁ“jr L2338
CDMAA| 29 & 3 £
ARE-&: D) 1AV F e BY FuleE ALRE £
0101 Axtr_:;@]c o 27t 7}.‘:—& xwug? 2 }\]*EQ
olth. 18} AXE Yoz g %—6}1 THEFEL G
B A g o, A2de] 2 FEhE WA By

Pl HoE 7HA A gk AR ALEYRE
S2o) Ayol] #et A7E o)RFojHOY, 2TLE W
cexgde] Ao wi Efe SAo i
T olFolR A YR vk wEbA B =RelAM:
ulol 22 /u} A2 M 7he) E.aum ARG S EHS
DI

=

7k
3, 0)E2] oae BAE) 9s) ANE gl ¢ mad
Aq el A7) ¥aleo ua} z} YAl Eo EHENS B
Mg,

. PCSAjA®e| d 74 =
1. o) 74
}Ola‘%’/uﬂd‘i‘zﬂc’] —6‘};}%1 PCS}\] E\ﬂ E}”r:"]

(29 13 #ol 17he] viaa Mol M7je] vfo]az
Aol T AL WA "t

T

fl
2
4t

Traffic overflow
\/

OB $He 47EE 2 PCS Al 4d)

Fig. 1 The Architecture of Overlayed PCS system.

o) AR AL B Al Eo] Kol FFFAF
Axs e |28 A7 2429 Agg #He8
HAE = AAge] 4z 48 5 vk B =i
Me 24X AH2g de Aztger s v
oAz olHg FHAIIE FAYLE FAHEE
o) o] 55 CDMAW2)S AMgats, M2 e
Fiabfl, )8 AME-3te] Wi AR /efe] AR 7] <}
dol gle TH4d F29 Al=ddAe] Edg 54

 nH P mepy vlolaz A AXE WE

395

www.dbpia.co.kr



S EE B EH Lt 962 Vol.2l No.2

2. 0jo| A2 2| 7|5aH
A3

*b&}/}-o} o] A8 b

IR

8-8tal vpolz g /vl st Al Zkol 3 shr

Cbttelis /A 4l

R ahiz 9l alol wheh ofuisba Wete] el - glo

o] F41 3

o D e O (S T el e

of A A skt Ak welshul @ e 4
iz b g bR o] 5ol 2lol MAle] vt

-1

M

o]

A9 o] s

Aol Az, A 4y

b

01;1;11 A1) o} . 110]] 1] Hl fl )|] 71] A] ] /]C]{;— r. n]]_lL

1%!9} H‘VJ% Role} shuf,

“(2-

of ghat 7H0: vhol A2 Al vl ALa Al

,|1/\}uorr L}, r}, 1‘3

()

v shgstal v we A9l & HAE R

|3 of '] Y €] ) 21l

1
A

T alom olu) 7} 91%

R I A o 1Y

1
2]

ALY el e g

3.0i0|3Z/MARM7 EofE A get

upd) F il A W vl AL Al

At}

of FH N Alslel 4,

iz o] e dle] ¥F(Congestion)dtel o]k ”H

LAl HAsks A

Lof o .6:—;," o) Fap LA

[Frel 2ol vhebyhuleb (rol A8 B Al LA} el
¥l 3t s AR A 8 /v '?91.‘193% QoA
SEALO) HE AN AE o) vhia W A 8]
WEE R o], oib P b ot Alel uled
tge] bbbk A & el vk (el <hg) i
WA Ao

o]

o]
3

vl =
350 2lof 4] o] tieh s

S

¢l el(Rayleigh)#l o] ¥ a v

T Al ZeEoll A = u}olfL_w;;(l;ou AR B

ko] Aoy =
o 1 =y X

F4ste] o

A AR @ ALY XI

Q3 AlF AL, AREP-

X

396

<.
=1 AF

1: - o]/bl—,O] &3 vl

b, whid vl Al s

1-' O..\.

& A Al el gl

LA AT A SRl 4Bl

FA

e Aska 4 ik

©

o gtz ool L

W= E ¢ £ a5+ (Doppler frequency)oll vl 32 &2 Di-

versity- =21 71 9] 4574 $H&(Diversity Swilching)& £

Ferosas LA R e e
ol sz ol 414 ol il e fqlslis )

A Hulak] el alg e Al vh e e ol
W ok el st g eluk

(D3 erayl $-Aa-9) g H(Priority Chan-
nel Assignment for Handoff) : Scheme 1

vho] L Ak L A0 el @l 9 L Foff 4]
a9l ol Alrio gy M2l Ad g 1} ARE-
Sk 7 iy A g e Al A el
G el alulg el e Ak ehel gy )
o) z1st Aol A MEAl G s it Q T F ol ahaha] whiLi
A by bl o A ardsel vhubv)oll A @l
R R A B B At R R RS B
vhubsof A allreat M!-: Advtelrizds &
QR QA
all 1z it
kol *‘1 A

A
glh w0 s wl L e] Fegulo) vhee] AL}

0. 5ol 4 ket ol .
(yubol=Lii A ael 9-415=9] #hd i (Overall Prio-
rity Channel Assignment) : Scheme |1
SR R R P R S E R U TR I

oot A A Agstel 94

O T

ololstsegloll 4l el gyl Geb #iieiLes Ay
WheLss e Al A7) stk o] g aje) Az

A ] el gheb ol 4] als Qi ﬁw

RSN RS Ry RIS Y| PA ] ARGV ST R AR R
oy i zpE s A} 7k o) w) viol; L,uw
A il AlFRe uf LAt el AlGtdgl wpolsl

e Ale] ghe 5

Qargym ufiriale] gl o Mgy sHg)

Al A ) apas el ria abol s Aol Tiefv) M-
sh/b wb W90l AgEe Wi ol

)upolztdl A E-ghyd b H(Microcell Dedicated
Channel Assignment):Scheme 111

ol LiL Aol 4] "Hfuae*!sri dduis e o

1QaEGST Alb oyl Al e argo] AhykshA d 8
of afviie sk Wl o. g A vpol-rii o] e
ol g)of Fupalniv) e ol wh it o] Fef

Yo JLUbA] HA) od @ xjedol £gHe nby ol

www.dbpia.co.kr



L/ hE AN A H8E e PCSHHe Egid 24

@z T AEad dHDedicated Channel As-
signment for Handoff ):Scheme IV

SREERE PRI ELR R EEE S T
X718, o] Reo X IRhg HMuElahv] 9F 89
Ade AHEsE WA zA vholazy Y
i (Scheme [1)oll B]&] vlojmigi el o5 &
of et SHENE FASHA vh12 Wol f &

%
o ol:gmel 9 E9E T pxolTh

M-Cel

New call(Low Mobility)

doff call(High Mobility)

andoff call(Low Mobility)

a2l 2 A oM A B 585
Fig. 2 Overflowed Traffic transfer between Mlcro/Macro cell

0. E=lig 84 24

L EETTREE
IREERLRIDYEEE
LSS S

hd /\,,,H"’“‘r 7]’ ALTO' )‘H

= 0w kol 4714

& & A &(New call ar-

rival rate)

A"+ N HA H AR

MHm

A+ AT+ AR A

N 7Y

2 ppm (Cn-Crun) HHm

e AL RV S RS S S

e An i vlol AR AR B R Qg o] o4
HE 7 Gre s o T uhAl g

o Ami QA WholAR MR WE WrQuEo] @

v EHEE gL dleens WS

£u7b v e Fuldhdvlol A A s &
oln, ¥ Hie] BAE v Ty 2k g
WAz Zolth vpolzig Aol iz Sl A Ay
(CadFoll M ez A4 %:?,(Chm)g Fol, d=Q
I AEAEL J=o L Ao g ARRataL, v
A AHCo-Com) > MRS & Y HZ QT Fof AR
Gt & 2y sok Ao Fvl A Al 2}
Hl (Co-Cr) N 7HA] 2 & $HE3}aL o] £ RE w4 5}
T AMNEE S EgATaL, ol S HE A
D(Crmle] AN dRgda ARt Agds el a
ol N Bz b AlZIch wlolzigE el Al el
Hollew vhi-o] [219 3] 3o}

uto] AR A o] Ed U EAYE 487 218 o
# gro] SElag Aol si)

75, 37 A8 cellol] % 3l7} %) 45 =
o gk FHHpaA], A& vhirv)e] He-9f
o vhutvle] Aol wheh 2z Ty, Tha & -
W, ~aE flmost oo AMAY o A
ZE2E T, T2 -2 ¥IH

DT, Qg celllol]l £3h7} 245 = A7)
of uff ¢k S-Sy

(3T M A9 CallA] & A Tholl thgh SHEH T2 3
0] Tol= 1/us) Q) 32 5-8F 5>(Negative exponential)
VXS zton, GEUE g ey itk

>
o R
NN

e

!
dbr o

it}

Ho Mz
ar

% 3. vholzig Al o) Ale] Holx

T e

Fig. 3 State transition diagram of microcell

h h h n h h
mEOA AN, A HA A A,
o
(Con-Chnt1) pitim Hilm Cm uum
397

www.dbpia.co.kr



RS R LAE 96—2 Vol.21 No.2

Jr ()= pupe t20 )

@ V7)o EHEM ol
o] AUYE o]%)\] B AAF v a Lzlo) A
el Hree n&ho g S0l w79 9 [Vim.
Vimad AFoTell, 4 40} Wk 7132 [0, Vima Aol 315
3 BrATh 7Y, SEUL s e ¢
A ¥t

I
fVL(V): 0<V <V imax
VLmax

=0 Otherwise (3)

Jviky) ! C ViemsV <V
Vi=—o T ax max
g ) VHmax—VLmax bm #
=0 Otherwise

(S)Z:Callo] 23 Ao} 9129
7hA) 9] A

Tl FARETEES FEUL A 47 G
3t gro] ozl

EE R

Fro(B=Problz/v <t]= “ Sdv 2)dvdz

x

[ \z(V) fz(z)dz}dv (4)

s

X

Fra®= | IV i) filstray (5)

Tholtheh FAREgset daurgsre oo
CowyoRr 8 A ]l

8k7h el A14 5] 224 F Al (HHolding Time
Aug) S B7F AAZE AWM 2 K] ALl O
3 BER T Al oy Mol F7F 7 &y ALY

o that SHEWEE T3 0BG o ool ALl
AR AL Tkl o 3 1‘"31—"35 s rebal, ol s wgtol
V) -2 5 B E ol STARA A 13k 52 Qo

”}0]:1%}’, A 9] o] j 7h AFE-FQ1 Al B OEe &)

T oolye] Bhus Pe} S ALAL 4w Of o 4 A(birth-
death process) Sl oll A Pj3= vhE- ) o] Fof )
398

(A AL AL ALY
Tl

1 <7< Cm=Chm

_ (A':l +Av:H +A:1l +A"’I'H)(‘m ~Chm (Av:l +A'I’1‘H)1-—(Cm —Chm)

7 i Fo
Con=Com+1 <7< Cp (6)
P G (A F A F AL ALY T
[t — .
k=0 k! Ilek £=CaZCon 1

(A A A - A ™" (A + Ayt~
k! Higp

]AI
7N

HEAE (Pt QL Al S (P S 7t}
Lh- o] A}t gt

Coe
Pom={Cm—Chm Channels are busyt= Y P; (8)

J=Cm=Coma

Prim= Pcm (9)

2.2 e EfE EN
W rrt e v AR Al el A QA= Feo 9]l
T HE vpol AR Al A FAE T 2l AN, o
W vh sk e defis ob g3 gt
e Ay MZ§ & A 8(New call arrival rate)
AL MBI dreaiyo] 9 T AE
® Amy’ BHE vpolag AR VE] =9 w0
S iEol ol g A e i g
oAbyt &AW vholsi My wE fliig iy ol
3z AlFol olF s A w7l o
FeAg R vfolfg Miilo] R QLA {
Fade s e MaE 58 &Ed
i Fisl Aol A Ml sk 3wl g
 Apr o R vbolz gt ol Al M o] o) EA g
Az vl A g Almstg o), el
lof v A Ayl AL E ﬂ,ug%
 Apant & HE vbol AR A a14 0] o] Ads
AUz chbole A ¥
slo] vhag g Ay Alne HAE

www.dbpia.co.kr



WX/ AN A TS 2E PCST EA

S)
e

Hr

i

nlo] A2 oA WAz A2 HAHE BEgyg »
d & 3l= 7 9ol += MMPP(Markov-Modulated Pois-
sion Process)®2]-& 2 &3l 7 -941e} Poission Pro-
Ccss‘”"—q—o* 14 235 %_o‘[lzlg e 4 Qo) B o=
oM g doae] Aded wAES ¥
FA1387] flsia FaEfl12]eh o]l eHER Ly
= EH 0] PoissionE X & 2t Aoz HF3te] A
a]q}c}, 170e] Ma2 do] FH3L Y& mlolAR
Aol AFEM, vlo] A2 Aol X H57t 2 9y
tHEe g a7d $ES P, vlolAR Aol
Ao ugggriel &S AL, slelas

A 52 B g U}]:Li e Y=o T go] 0= udo o
FAL AYeE & 2 S ALee vtolag AoA
Ay gt J—"'°4 olFEdE 2= & YL o 59
o= TAEEY e wande] FTHs=
npolzaR AEe AFE FI A2 FHY + UL
u5 thg 3t o] FojFith

.11‘

A::;MH =M ALy Pr}r’tH (10

M7H o] mlolag oA A &e] o] Ql¥nlo]a
2dg ey g o AAsiy He A
o3 A SES p), 2 Fuf, vpolzz Mo A A&
o durizie MHE 7 d=ezE gqsl
Rovt, dmex Mgz s as 48 A= o

EEEAZL YA 103 2o Ader gL
go)] Fojzirt,

A::xMLZMA;;LP:;Lpr{aL an

afolA R AMellA] H& 9 udo] dute] 3F A =3t
Ao, Belgdse gL 4 py, pog et S vl
olsig Mo M ARg &7 Mazde dAL: &
B2 27 ohg o g

Amp = MA,, Pran (12)
ArnnMH = MArnnH p:xH (13)

1] A FolA (A 1002 2 %E%OHH A8k A
Qe g e Hgs, (4
H l°ﬂ = *ﬂ%‘gx (L%"‘q

a2 el Fex vfolaz Ao 399 fAL3HA
EHHEANS 2457 918 S5 s5T Ad A
Al ZHHolding Time: {/uy)& A& 4 gop v
Wagdel A9 FHE rlojlagdel Edoe
Mz ate ol uEt Edye] 548 gy vepd
F AR, MARUE vho] AR A3} o] Aol
e AH ADOFolA oz d 8 dC)S
Fol, H=Qat WEAQde d=o= BEXogy A}
&k, YA iH&é_(c-Ch)i MEE 3 @ P
Zo Agshe e gEund el Aot guty
A wAwyozA HYeich SHes ol
A vz AdF Nt AHESQ A Bl S
8 PEt 319 birth-death= 2 4 & B oM Pi=
-3} go] F0f A}
(As Ay + A+ Amss + A + Apua)’

Pi= Jud Po

<7< C—Cy

B Y L

7t
Py C-Ch+lgj<C 14)
Py=
=64 (A A F A T A A A" <
) pr + ¥
k=0 THyk k=C-Cy+1

o A A N M) KA )

Bluk
Hi (15)

HAAHE(P)} A== AW FE(PL,)S 2tz
vhgel 47 g
P=3 P (16)
Pry=Pc (17)
thaz Ao vlojmg Mol Exfug Azl ¢
3 AEAES 5+ % -Scheme III, Scheme 1V) A

fad o] Bl 7 85 Erlang BEA L 3 &} v}
olzzA % %?}‘:o’ W (Scheme 1112 79 82

399

www.dbpia.co.kr



SRR e Ll 96— 2 Vol.21 No.2

HE G HA BdEE A A EAde]
Cou. 3 A AIHS Ty olebdt of el ghsto
Rt gk
Pin= (/(\":TA1)("'"/C1)M! (18)
S ArTw /R
k-0
NAZE e 3t
CDMAW 2ol M = ?]ﬁ Auich molel Fubgid
AHEE 5 2l ool F ok A ARER ) 2T o

R ImAAlg 183k 4= qlul. CDMAW 48 Ap&3)
;!:)!')‘6“% }1‘%4' ]}\H Oﬂkl - 9] 7‘1’49] "“‘;l
s} el el Alel 9 T A8
A hAl o) o do s vpo] il MO w1l o]
G o o] el Mol v o]
ARl Aoh o A A2 Vb Toban A gello)
Sl whobA] wpol st A o] @t o snie A an:

BHrz 9 iyt wpolFr /i FLEt Al be] S an s Glo

ooty Sagtr) MdoAis vholriin W7l
Al g o L L Ad ol sl Al ALt
AALEE BT QST Ghwby vk 2 o] V)] i 5
off WIS KEstel ekt el s
§]’%‘§9] 'o('j] /b}- ].u) o] Aﬂ fi )” 1‘] 01 ,f?r 0],‘.; é]~ fl,", r)}
A sl S (ping-pong) & vHis Al Ao M i
A ghite] A3k g gl o(Cell coverage) o] &4
ol 4HS Atz yhol Al 2allo] ol gr sk Yool

1

ar /\l

Aukolliz 25l Zefshu} 2k @iz ¢ 3 o) oo
AR EL s kR AL el R 8%p Q) el A bl Sk Te
2l ¥1(Carried Traffic)e] 9ko] tFashi- Ao h’vo}o}r
shrb mheba] AnE gl e Mz GOS(Grade Of Ser-
vice) SO AL - el sk, @uk e Eafol A]i = i
shep &k = @l o), H A o R ARt 1 9 A}
£ ool @i o st e ET ADD, T _DROP, T
COMP) e} 71 0- Al 22 Ay 4fol] o gl

71017k Lim)(R, M7 Ro2] 71e]) #FHol wWim)gh 4
x}7rE woko} upol=rir ol Al T} wbag S 9] 2o
A AAATR e A Zolg)y shA. Z W oyt
Aol AAE oz Alzboll th & ghg 4ro] wl N
S Wl Y MG o] g Zh2L ohr et gto]

of vt

400

FAZ)=PriZ<zi=0 zZ<0
zZ/L 0<Z<L (19)
1 Z> L
d . ;
SAZ)=—— Fz)=1/L 0<Z<L
dz
0 Z> L (20)

(24)3 (H5)E o
Jrab bt ek

A Aol ek BRYSE

Frs (=0 1<0
Vie/L 0<t< LV (21)
1 1> LIV

e (=V/L 0<t<L/Vmm (22)
0 2 LIV max

gl ooyl Aol A] vt vizh vhal Ale] GAlE ]
o] zhuje] /lufe}l Al vholl thSt SRR FAFE
A 1=

AR o ansh Al s el A A A X]‘ﬁ
O Ry ek Faas]is W G4 S Rok @
uf, n}o];:.;;_«,vmk] A4 Ul kel olgaiol /M

e s Qo shaed vt e

pml "=Pr ob | ,lv.\'f > T/’/Iml | :J € Hut fT:,.:

— _-l.. ML (1—¢ uuR|/'l',,...) (23)
e R
.[)mlln - i M (1 —p M R,/(Vn...AV,_.))

i Ry
M (24)

oﬂl [efts Oloi o i Llol \5-], 0135;{1:.0]

v

tha) Aol 7

Al Aol Ryss wolnl shie & choa ek

Pt =ProbiTu>Thy = € ™ fr,
A

R-—R
= expl — juu p—;~—‘) (25)
I max

B . ”
Pt = Probi Ty > T

[ p-hut £
”[ et fr1,
:

www.dbpia.co.kr



Hu/EAY A T4 2 PCSHe) By ¥4

R:— Ry
- - — (26)
exp( pt (Vllmax"VLmax) )
Aoz gooa 58 WAL olFo] thA
o] AAA Rott Motk 3HEE bzt o

Pt =ProbiTa> Tow t= ‘[ e Mt fra

- | Vl[_;mx ( | —gHu R;/VL-.-) (27)
Hum 2

A Hn' - 1 (VHma.x ~V Lmax) (1 _eAliuR}/VM—-‘VL-n))

R
v (28)

%%}713 =S} 7(1_420] uk7) 5 G aL uff, ojti}
[e)

Vo) REE @M Gool vlF

‘

;

|

WU

v
o
3

f’SH— pml (1 P;‘;ml,)(l -pml,h)

A,’Z, : A .
~z (-r r’n[_)(l—p:lL) +'7\_L “—me )
7

n
mH

pmli ( Py{m)(‘ "pmuh)

A,Z A .
Ar” (= PL1 —ph) + A” (=) (29)

T Ar=AZ FAL FAT AL AL F AL

2} o] (2] 29)oll A AW A &1L wlolztE Ao A YA
AE7F ATE oz ey &5, 59
B AR E Aoy T fluexy
Fustx &’grﬂ %l—‘f_— gg2M "V}’ﬂ 9| LH 3 *’°ﬂ /1
A& 'ﬂOJLM ‘36‘?- 9’*’4 T oM H‘-?k %- A
vh AAake A glizeargdeidla AR Eh
#e i Fodof irf e vl F-& g bl Wl
A gt Chalal gl oA gzt ardre] e vlel
| Fati Aolc), of Az Aol Ao afyd gl ub2) 1§
Hgsta reE=e WolA AHEE 3o g
2ol e &5 ubE dlme T 3w Aok 4 f
ofl 4= 919 (4] 29)0l A Wil st A & F A

A e} A Aok gt A e A 11E 2 83
= A E (A 2998 e A %"?PE}.

e
B oot
o o

R2 R] R] R:

]

T_ADD T DROP

O34 A2E R 99

Fig. 4 The region of softhandoff area in microcell

2)AEE HEQ D U2} Ef

CDMAA) 2:eljol| ] odwbak ez 0] B3l e Ao
sloll e}, glaky) 7o) Eabe gyl Ao A
(Ec/1p°l whe} AR g} gl Al whyv) 7t 7)
2)Skip 7] 8 ghZo] A coherent® ZE Sl AR
g Asaa vhe Efyade] dany &L Y
g @Rl ¥ Axw el g Ee i)Y Sl

{sﬂ/ﬂl‘f ;r_:" & -"lr 0311‘-6}:01 2] = 7} 7;—51__ O] B s
= Supeky) Aubakaul o]l iAol PR E Al

o

= Lo o o bl
W pEacl gk awgYae] Asede e

2} 7¥o] FolHchM

(Ec/ 1) NoW
P{Ep=(Ec/1)(1 +1oc/10)]

T(r)= (30

PN AR AT

Ec/l;:o1g3ol gleiss: AA) Qe dednneg] v
wob sl ] 19 ]

NoW o5k LNA gleivel dahs

loc: Q1A AZRE o A ddE ~dEd yy

Iorsf el dy asng vin

Ep 71 A SR Aol S A o) v

www.dbpia.co.kr



AR E R Lt 962 Vol.21 No.2

ol ﬁiﬂr 22 durds M8k, 1.9GHz
& ARE- 8= PCSe] 39 7)Aol shelvs
&2o] Foloh fFAHE Om, 2hab ul R s o R
stuf o] Qe viisol & [SmaE (Hgiu}l, upol=1g 4l
F A2 B wbde] 300~400melt, o] ghadst
of el wbd & IKm7hA g el el o) 250
b s e e R R L

o

~|01

1o

AN P _ Adnhohm
P(r)—{(‘m) 2 rSa~—A
(hohm)’ % r>a 31)
A

ho: 71215 QrE kel ol
B 0153 QHEIG 0]

£ Rl vy Mz g(vlelsaz el
g D) sl s of Al71E 2 skl ofolupat A
TER= mrt AltE = Fat FeE L 2R ¥ Ry
o} M&oj4|7|((T_ADD, T.DROP, T COMP%)E 4
24 e Ao Alz# ghr}

212k o] upolz g AL wARS] wE ua) LA
R S e A ek kel (g are
& don, Fohel ol doe] thy haE i 4
S AE i Tt Al atnlis Ay o) A 7I(T_ADD)
o} A%E oyt Zryy ddol 47)(T_DROP)
of dhghe M FUsts T ADDRHS aef &
ok T ADD:= 15 Mol M &alshiz shelsias o -1
712 A vk gro] e

T_ADD = —ﬂi’)ﬁ—— (32)

~2 4Ly +L
P Pi P2

L 1R 7 A= o) o) g3kl Hg 4]
Lpy: 3371 A =3 o] Fapite] dd &4

4. E2E 45 &4
1 ?‘—-{%OHH-Z{- A2k woFel g s vhela

1

7] 2 a2 7Fe] A2l E 600m, 529 ¥ Sm= A
Aalal g7l el wpolaaz o] 17He] wfrrsiAle] FH
g, wpolrL el V)R ake] 4l H g 155dB, 9t

f
[Li

402

Al ol ~9dBHH &, 20709 A&t 91
Aol 4] gehEel Ao APsta, w4 Eduz
30%szz abgpo] whibv), 70% 3 Aol Wbl A4
Svhar eI olFuel £t A% P w&o
vhubslofl thsf A 2h2} aKme} 40Km= 2 A 3kar v}
o] A o o = e} zhzk 107) L 4070 2] B
18 ghdsti o]l g 10%E d=ox dafdR
W%o} FAlgo A R g FAgc B
Mg drishiz dElv B 2 A & A El A 5 FH(GOS),
-4t ¥ o o eK(Carried Traffic), 2id ©f -8 &(Channel
Utilisation), Z=# 5] AF-2-8(Spectrum Efficiency)s
S el GOSE AA s, SNtEgE g

.l‘ocﬂ gl Ay izt HufebEst gefd g

alof s ol e Fad setulElad &
P I
Al glal o) e A g s,
%1wu4f&1wwwuvnwﬁ~wOaa
Aol 41 9 3L Q Al V)R] My o] Te] &
i el kel crurvlel a&,a~-ﬂ
ubiz whrig AR QT A7) gy
& Aesr AHMRYE FY¥ s 18e] dE

1 Ul}‘ '—O b

QT % A:;.,,_{—- vpolsLi ol A i arefahA] gtk
folzvii Aot vhzizz o) S sl Al Ago A v}
BERUED uH s Ao ey 418 8 gk
Fob C1g A vz Ae-s wlusky] ds Adad

T
WAL LS A REk, 2o e e qdolo] WAl 4

|

Hanaor & BIOCKING FIoo N Microcen

- Nonoverlayed System: Biocking Pb.
- Overlayed System: Blocking Pb.

- Nonoveriayed System: Handoff Failure Pb
- Qverlayed System: Handoff Failure Pb

Probability

[ 5 S 0% 0.8
Agrival rate density

Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microcell:1 CH

2l 5 nfol Ay Aol A} Hejd 2 ez @ s Al ghE K3
Fig. 5 Probability of Blocking & Handoff Failure in Ml(.I‘OCC“

www.dbpia.co.kr



BL/EAN A FHE e POSHY Bad g4

WA 128 4AYE o vfo]az AuoiM e =
o= AAREY By FEE L= [1d S5i9 gk
(229 sl A9} zro] B g ] ofo] Zr1ghol wle} o
olazdue == HHgEs} By gl
Z7heln, vlolaz Ay oize Azt EdHe A
A& A 2w e o] 58, nlojAg Aulere] E
o] xasA) ghe WAEAH UE 7} 0.01~0.5
Calls/m) ol M Ejio] Z71go] wal FrHEe
7 &8 7ta) #& Ik

v Blocking Prob. in Microcell
~Artivel Rate Density. -+ T |
- e ) ; .
& +:0.96,*:0.71,-:0.46,0:0.21,~:0.16 Calis/m*2)
8 - e
e = N
a 10 | e o -
-2
. P i |
10 0 0.2 0.4 0.6 0.8 1
R1/R2 Ratio

(a)
Y Handoff Failure Prob. in Microcel!

Probability

0 0.2 04 0.6 08 1
R1/R2 Ratio

M

Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microcell:1 CH

O 6. AZE A= X Jdo] @ vjo]a o] B

Fig. 6 Blocking Probability with softhandoff area variation

in Microcell

LEE Jdzomol goRiste] mtE wo)aR A9
2% S8 = AAEEL 39 (1Y 6]
2 %’}01 oz goe] 717} zropel whet ha
e A @ Ak F, Ede] dstel wel i
E s gddg 7}‘*3*124 o 227 &E2 10~
30%H AN et HFES o)t 22 9
Aelx WEE S ¢ & ek

(29 7} mlola 2 A9 & @4 g0l 0.31Calls/

m'Y W =T A A Y Fg el Wil ne) &

o] AXE J=o X JHd 24 BES Ve
W Folr} (219 TllA] BE uke} o] wiolzmz A
i Eejdol AXEHNC QX Ao =T e
S ALE e 9L FAGY Ak A
g g olen, ANE Yoo g 4 HAR
hete AE ZEol 12 =X geo) o]is nio]
A2 A A" Aol TP wFoll(R =§-9
AF 10a0d) Beju el Frto] uhet o]5 9] sigo)
BeiFEo] &8 HEAIIA B wiolu). =,
(2] 291 3 Bel7 BE7 =0 Hyshgol
& od gol] wiitole} 8 4 vk Al g o
2] 13 w4 I L IVE ¥ of by 10] WEA] I,
L VR AZE Y20 Jdd oy 5ol

° Prob. of SOFT H/O region in Microcell

0 02 0.4 08 08 1
R1/R2 Ratio

Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microcell:1 CH

0.31 Cal/m®

112 7. wpol A Aol A Eejdlo] AN E = 9 3 =] o)
EAN% 8E

Fig. 7 Probability of Dewelling in SoftHandoff Area

403

www.dbpia.co.kr



SRR AR E 962 Vol.21 No.2

'l"

°]

0.31calls/m?9) 7 §-of) kA uba] 12t

&

Probability

Probability

0}71 ol ),

=
>
o
2
I
i ‘,
~N
-
‘2‘:
F
*O
=

of A uwf v

¥ e eli e 1

'H.O,o]]

L R4

&

PG )
Q.01 ofolo]

[rg} 8] “}O]FLLU;QQI AR g o ofo

W 3loll o} R AT S .
E g v E}@B%O] Zy7k 0.1 1calls/m?, 0.2lcalls/m.

R D

., MicréEéMQ'val Rate:0.11Callsim*2

10 Macrocell Arrival-Rate
(From Lower to Uppe:Lme)

™1 (Each other1,11,.21,31 41 Gal/Km~2)
10 :

-12.
10 -:Scheme |low line, - -:Scheme li

-4
10 o e e

0 02 o4 08
R1/R2 Ratio
(a)
G

4
!
.
3 »
10 4 Microcell Arrival Rate 0.21Calls/mA2
A’ Macrocell Arrival Rate
10 | (From Lower to Upper Line)
5“ (Each other: 1,11 21, 31,41 Calls/Km2)
10, -Scheme |, “:Scheme i
&
10 .
10 b EE
0 02 04 06
R1/R2 Ratio
(b)
404

08

Blocking Prob. in Macrocell

e

*'k

y_%'!o;]z\] Mo H‘_Q]_ I/lo] Hl ’~l[,r! HE A

Blocking Prob. in Macrocell

1077 9F i, v =12 4 o) e ako) #4531 who] iz 4]
o] Bl o] wko] 0.31calls/m?Q) % -l z1A) Lheby

S ook oduh S ANE luo

B E A

ool nm m »M el 2ol o] v & A A3 vhe}
KPLh S oLk el ot g og 4

o
sl
e

|

N

.
jpin o
2

N

L

o] rs}u*‘ |ol WA N e )
v g8k 9F 4 gl

(1] 9% [71e) glo] gh 2 1 mL s dle] el
#ovlaste] el
slofuh o Al SHpn ASLE gl ir
defol =h& A goll ) 1 ) 11 01%i9 1 8}

ol Al ¥ ok 9k (19 8 (1 93 @

O.T.

o
A =
2

>
jevE

el et ol 4o} vlolziw WG 53:3'] !
7-off th et siofuf,

[ 18 1013 volzisi o] Fglul & AR 0 2y
Shol 8l B A G AR el i 4 9aa] W
gavtel 1h ghe S ulolsin A o "DHJ’ Ay
fol 7F7F 0.045calls/m”. 0.0575calls/m> 0.07calls/m?

910l el o] arkl giiex ofote]

sholl wpep kAl Il 8 2 1VE vlanste] Lhepd 4
obth. rglol A} niis mbep gro] b Al qII¥} A Vs

° Blocklng Prob. in Macrocel!

Macrocell Arrival Rate
(From Lower to Upper Line)
(Each other:1,11,21,31,41 Call’Km*2):

Probabifty

i
10 i Microcell Arrival Rate.0.31 Calls/mA2
t
|
t

10 - -‘Scheme l'low line, - -:Scheme 1l

B 7 TR S—

R1/R2 Ratio

(c)
Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microceli: ]
8 8 Ak @lri oo of ool whit vhrig Mol gl
Blav W00 LD
Fig. 8 Blocking Probability with softhandoff area variation

in Macrocell

www.dbpia.co.kr



G e AR 2 PCST Y By 2 Y

P=ox 01930] 23 vpolAR do] By o] &
7

ol ol52] W glEo] AA H .
{29 11]° Ad e 4 g 1IvVE HEske 3
o wjmzAdoAel HelZ @ WL A argel
ol 8k 2-g vehfa olok (223 1@l vhelaz A
23 fuis B dgo] A A9 v
2 el thaA, AR Aol B g Pt
i}]‘:, o3 &) wAlle A 2ahi= 7§l wiA
2z Ao B FEu e x HdfFES
ebdch el & = ol ukeh o] nlelaz A
W] ATE o T 131§}9]- Trybal A oz
2 Ao Ed¥ Zvlel upet w1 ehE T Ao
Qg 2 548 vehn At (24

Handoff Failure Prob. in Macrocell

[T S — SR
2
10
“ - S
10 ) \\\ R —
z " Wemeel Amval Rate:07TCHuimme2
3 10 Macroceil’ Rate I
8 PR From Lower to
[ Each other1 11,21,31, ~2)
a 10 .
-10| S “*\\
10 e
12 ‘“\\:‘
10 -:Scheme low line, - -:Schérae
14 RN
10
-1 - ~
10 Lo o U S s S|
0 0.2 04 06 08 1
R1/R2 Ratio
(a)

Handoff Failure Prob. in Macrocell

z
3
3 . .
[ A s
q 10 Microcell Arrival Rﬁe:{ﬁ Callsim”2 - ..__ *
-5 “ A T
Macrocell Arrival Rate - * T
10 (From Lower to Upper Llne) . e
) (Each other:1,11,21,31,41 Cal’km*2) “
10 s *
’ -:Scheme |, *:Scheme i
10
B
10 .
o] 0.2 04 06 0.8 1
R1/R2 Ratio
(b)

N Ad T s 1 19 34 1L IVE ] aLg]
7] 1ahA) k) 1 112) EefE ¥-Ael) ApgE A F
A& Al BAEt A, vpolzlR AR RE FolH

Hanoff Failure Prob. in Macrocell

L7+ Y [ — }
‘g 10 Microceit Arival Rate:0. 3TSallsIm"2 e h
£ Macrocell Arnval Rate - .
& From Lower to Line) \\
10 Each other:1, 11 31 41 CaluKmAz}
AN
-:Scheme | low line, -.-:Scheme I! \\
"
10 :
|
- i‘
10 e 77762 T oa 0§ 08 T
R1/R2 Ratic
(c)

Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microcell:1 CH
a8l 9 A2E fleo = oo whit wjande] fime
o A BHE FEeH LI
Fig. 9 HandofT Failure Probability with softhandofYf area va-
riation in Macrocell I(Scheme I, 11)

DIVCKINYG FIOD. IIF MACTOGEN

10 | .
e e 1
~ T . —— |
10 Sl Tt
z \ T~ h
s 10 [ Microcell Arrival Rate e T
[ o~ (From Lower to Upper Line)- . T
o
10 (Each-other:0.045,0.0575,0.07 Calls/m*2)
-8 -:Scheme Iil, - -:Scheme-lV
) |
10 # of Microcell:1(4 Streets)
“PHigh Speed Mobile: no transfer directly to Macrocelt |
10 | . - e . .
0 02 0.4 0.6 0.8 1
R1/R2 Ratio

Total Number of CH in microcell: 10 CH
Number of HandofT Priority CH in microcell: 2CH

8 10, A2k gl o s o ofol] whit w212 40 i
St X0 1L 1V)
Fig. 10 Blocking Probability with softhandoff area variation
in Macrocell{Scheme 111, 1V)

405

www.dbpia.co.kr



AR LAk 962 Vol.21 No.2

Eeve AgAdE Meld u wass ey o
b 48 AL ASlF vl G o
[o] A

o] Eedg gl o syl §-

fd S5 S Ael stk [C1e) st [y

OI [Trsh 113} vlan gt o, srgiell M niz wie} ro

& uf viol=Lg 49| Fajil o
I e A ES IS 1 N VA RS SR A BUR S 4 21

ERRERUEE

T
~
~
=
2
>
.
i)
-
o
-
o

=]
v ¥
.
.
»
.
»
*
.
*
»
.
.

A A A A Ao A M- A A A A A A 2 oa oA A

e
»

>
g0, In case of Scheme Il IV except for dedicated CHs
o H
a 1, - Handoff Faiture Prob . * Blocking Prob
i L
10, Macrocell Amval Rate: From Lower to Upper Line
| (Each other:11,21,31 41 Calls/Km*2)
10 ;0 o % o+ e 4 e e e e e e e e e
i
o,
10! :
1 | - . B . i
e 0 02 04 a6 08 1
R1/R2 Rato
(a)
' Blocking & HandofY Failure Prob n Macrocel(
10
i
| . z
> [o e b D e e G G R e e
§ In case of Scheme i, IV ;
‘é Same environment as Scheme i li |
a Weighted average of Dedicated CHs and Others |
Macrocell Arrival Rate 1,11,21,31,41Call’Km*2) i
Microceil Amrival Rate'0.11,0.21,0.31Calim"2) :
| o:Handoff Failure Prob.(1~41calls/Km*2) 1
! o:Blocking Prob (1~31calls/Km*2)
i .Blocking Prob (41calls/Km*2)
7‘
1 . . . .
0 a 02 04 06 as 1
R1/R2 Ratio
(b)

20 Aon ke gl @ or odolof] ubit ) siil M) M)
Pt el o oonn Al ghar Wl A L TV)

Fig. 11 Blocking and Handoft Failure Probability with soft-

handoft area variation in Macrocell(Scheme 111, [V)

406

olsiw el EHo] 2g o) ub4] [ IV} w2
L URg 43 A%& vel ik (28 11(b))el M
1% &g et ;MIE}EOI AZE P
o] wigloll HytatA Ao YA e A5}
al e A, A 3y 1, Hell 88 An g
o 1/08) wjz1g @JOI 47q2f vfola Hg FHsln
A 4 1% & JIE 3 I Vel # &a8ksl )
] o] 1’}0151;:2. 4 EQY dgaide] sy &
f ) of gho] @Al Ho] vio]zg A HEade] B
7 gEo] AXE @lu g o] e HSoE =
e AREkaL Uk Aot wkal L Vel A = ul
ol:s Al )y agxua A& st 4 Ao
H2 iaw dike] Eng g Aelslr] wjied L
WogE e A ghEoe] WA g, N Y
2] g 7Fgheks el 71918t Ao}
vpol Azt Alol A A ej ]t @RFE AT AL, vheu}
(ol Mt

Aem={Ap(1 = PLY + AL (L =PLY+ AL (1-PL,)

pr gy !
ml(] }n[_)] - (33)

Hu

Moo} vhol st o] FHEE A 2welq Ae)
S35 Foh ] Agerts e grol AT 4 Qo).

Ar'mT = MAr'm_MAcm PSH = MAm(l - PSH) (34)
x 10 Total Carried Traffic in Microcells
12 - . . — R
1| Microcell Arrival Rate 0 31Cakim*2 s
Number of Microcells/Macrocell 4 R
10 - Scheme i, * Scheme il - B
I - -
\ - -
N .
| »
i «
8l .
»
I P
74 -
! <
Q 02 04 06 08 1
R1/R2 Ratio

Total Number of CH in microcell: 10 CH
Number of Handoff Priority CH in microcell:1 CH

23312 vbolatie Aol A o] abie v A G
Fig. 12 Carried Traffic of microcell

www.dbpia.co.kr



WX/THEAS A F4E we PCSTHY By 34

(28 12 (229 719 #7300 179 vlolzz A
oAl A} st AA Eg 2] KCarned Traffic)& 1}
Bl Holm AXE o xol goo] i o}
g} ofolZZ Ao A sl EdHol FHE S ¢
Folen, g Wl 1nvh 4 19 F9-71 o
2L B vlo)ag MM Xl stA Ho, &%
E Qe gdq9 A7t 22 Aol Aged %
2] 13 119 #olHe] AAES o 4 Uv (14 13
o} g BA FHNM LAZE P& Q7L Az
= Ry JIHARRE 4418 st eidgie] w4
7(T-ADD)gtel Wahg vepd 2e.2 ulo]lag 4 ﬂ
o) Art &E Aol AA ALl ool M= &
A ] Al 7)7 ghurstA MEYE & 4 Aok

T_ADD in Microcel

.10 -
g
15 PE
el
20 e
/'( -
.25 /’
% 30 /
-35
40
45
7, - S S
0 02 04 06 08 1
RUR2 Ratio

Distance bt'n microcell to microcel! : 600m
BS TX Power: 155dB
Pilot signal strength: -9dB
Neighbor cell user: 20

O 13. T_ADDY 2%
Fig. 13 Probability of Dewelling in SoftHandoff Area

V& &

B oo vlo| A2 M sjaz do] £HE e
CDMA™ 2] 2] PCSA| =)ol A whol AR Al Zho] 43t
#eenz wolag/Mazdtde sdrfive
2 Al Ao Eddo] AEE #rodo]
Aol £ S sty o] & o gstel Hel
Ea g g RAMEH A, vtolag PCSA 28-S 3
1AM EAGE HYBF, olg £8P AY a8

: o et e T ADDHE 248k T
_ADD#-2 Ri/R29] 87} 40% A = wf e ghvisl

i

of K

|l

>

iyl

548 el e o F AU F vtojag A
oﬂH T_ADD % T_DROP#e}vle] 4] 5% 3

~2 =l Zojof i AL O 4 9k

U}Ol AR [hAz Az e] B g sk W aF
of Al whA] 13 A 8 R o) AXE o
Gool 7L Gl A o5 o] WaiRe] A
S 4 AU A NI g IVE AXE @
RE Foel AT} 22 B ol o] 59 WapKo] F
& o Ao, gy [ A IVE 8 1 g
o wladl wf w4} I IVEs vlo] ARz Ale) Eey
vhe M aky] A% AL A AEAds T
Yol vlolzmzz ol EEHS,QO} A ANE o QL
FAel 2 Feole et e wAslE o F
Ak 3k WA 1 Wél IVE 2 gAjoll 3= wlhol=n
wAe) aige] ehdvlol A o EE @A) b
= mjazdse A7)z dare)EFE Abgehd, B
217 ol Wrur A geZ Bt A g
At gro) agrel wiukv)el A o) w@hubv]E ket
2l 3L vpolAaR Mol A o s M He
ol § Bfol iAandz d=oxs aysh= 4
ol w2 & ok 4 Sl

J\-} ’

it

5
;..ﬁ

#ng#

1. D.H. Hong, S.S Rappaport, “Traffic Model and
Performance Analysis for Cellular Mobile Radio
Telephone Systems with Prioritized and Nonprior-
itized Handoff Procedures”, IEEE Trans. Veh.
Technol., vol VT-35, No-3, pp.77-92, August 1986.

. A.M. Viterbi and AJ. Viterbi, “Erlang Capacity of
a Power Controlled CDMA System” IEEE Journal
on Slected Area in Communication, Vol. 11, pp.
892-900, Aug. 1993.

3. Fotini-Niovi Pavlidou, “Mixed Media Cellular Sys-
tem”, IEEE Trans. Veh. Technol., Vol 42, No-2/3/
4.3, pp.848-853, Feb./Mar./Apr.. 1994.

4. Masugi inone. HM, M.M, “Performance Analysis

(5]

of Microcellular Mobile Communication Systems”,
44th IEEE VTC Conference, pp.135-139. June
1994.

5. A.D. Malyan, LJ. Ng. V.C.M.Leung, R.W.Donald-

407

www.dbpia.co.kr



ST B e Lak "96—2 Vol.2l No.2

10

. R.Steele, M.Nofal,

son, “Network Architecture and Signaling for Wire-
IEEE Jour. on
Selected Area in Comm., vol. 11. August 1993.

less Personal Communications”.

LAl 4, vhelaz/lan Yol dloo

g
Ay w4

335 1994 th gkl abgobel A et

=i 4, 1994,

. Kazuo Kawabata, Tanaka Nakamura, Eisuke Fu-

kuda, “Estimating Velocity Using Diversity Recep-
tion”, 44tk IEEE VTC Conference, pp.371-374.
June 1994.

Qualcomm, The CDMA Network Engineering
Handbook, Qualcomm, 1993,

“Teletraffic Performance of
microcellular personal communication networks”,
1EE Proceeding-1. Vol.139, No.4, Aug. 1992,
Y 3. iz PCSWe] B
] AT 1995 th gl w) Abyobs] ah A skt
=i § 1995

. Lon-Rong Hu, Stephen S. Rappaporl, Personal

[P . o)
=& A A

Communication System Using Multiple Hierarchi-
cal Cellular Overlays, 1EEE J.
Comm., vol. 13, No. 2. pp.406-415, Feb. 1995

R. Steele. M.Nofal, Teletraffic Performance of

Select.  Areas

Microcellular Personal Communication Networks,
IEE Proceeding-1, Vol. 139. No. 4, pp.448-461.
August 1992,

408

20 A 2(Young Il Kim) ¥ 3]

198551 29 sl &t H by
sFaH(g 8tA})

198851 291 : 7 sluf i o 3H
W apg sl o kA
AH)

199043 9 ~& 4 : B 3l &har of
skl ol xpg gk iay
AREA)

198451 1291 ~1986% 39 : oA 4 K<t 9)

19888 39 ~ &l Al &b &l Apg 2l el - 4 A9l

199441 891 i 2l vhE AL

199551 191 8 /14 21 7T A

Tl 8 =(Yong Oak Jin)
I I B R R TS I R A

gl a1 8ke] it A] A207) A0 32

3¢

www.dbpia.co.kr



