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Abstract

The environment of the access network service
market is characterized by uncertain demand and

various competing alternative technologies. In Korea,

despite the introduction of competition, dominant
Public Network Operator(PNO) still leads the
market. Therefore, the decision of PNO has a' great
impact on the access network evolution.

In this paper, we propose an model which aims
to reduce risks and both investment and operating
costs, to cope with the uncertain demand and
technology evolution. We expect this model to
provide a tool to analyze risks and evaluate various
strategies on the access network evolution.

1. A8 9 FAA7]

21C ik IR 313 A=Ak
(information superhighway) 7% 7 2ol ulg}, 7]
7k (backbone network)S FA os gl o
ob dglol xaElol g ey hd A
(access network, local loop, E=+= subscriber
network)®] aLl=sl Qlole 234 AREAGD
3] I AR ”I”]/] A R BEFS
Al olol tlglk G wlgko] A|A|HZA] kil
A T mA olfER 2iuE AR
O AQE Sk A2 e dig B
ool A7 A 2 AR AH(NO, Network Operator)
o A ARl 7] % i H(dominating technology
alternative)©] =A1817] ¢hethe dE&E ¥ -
QAL

AR e e Ml 0

ool el Wk ol shele FAbu) &
aliel HAIALG FolA Zbg EHQ A
R0 R QIAIE 5L AE([s]). Rk FAAS 2

Al A R sl mek, B9 2o 4

ws) el Aol olg AU
e wrbs ATk olel whel A
fopalahs J1% 0 AR NO B RAMIE B

A 9 Sdisk 2ol A Aty duE
A& et MRS FHE a1 Qo

AF7A o] ZFdA R ks s FE
M Zlsdicte] Fa-d R0l w2 A4
Fobel AF k(1] [15], &) :‘LE1L] W22
Z1exlrn 2 A Zledieh FAjel v Eo)
AREQT T2 A7 wgs waQte}
oz dAg Mok vls A9 R
the A & 7HsAdel - stk
L I ] B s B S B = TR e
= oq_—er-\ﬂJ EE}L‘ AH) A 99} AR B
of th3k FEAL nlglow /\11;1 Vst v) %)
dE9 FAXNGEE PG rbeteE Al SN A
7 X (market oriented approach)©] 8.7t}

2 AqolME BT F89 7|

Aol Amaiel, @%H Aol Ak NO o
AR A AAIAR TS A G} o)
@ 2o AnggAe A% o)x |
Eegd o AE doE Jddr. e w1
o AT sEARSG AA dokE 2T 7]
2ALRE 248 5 AT,

2. 7HIAY 71ty Aulx F AP 3

7
2.1 7F4AE st ek %

AR ZlEode AA l FE
o] &3}= xDSL A9 3} FTTC L} FTTH oF 7o)
FHE Jed olgsteE AL, fwlii
WLL(Wireless Local Loop) 2. & U]® %] 7= Y-}
oz A olE Zigd digh AAgh o
&2 [6]0] Z 2TEo] Aok

22 QAT Az 2D A o
AUARE A ges ol w

F5o ArEAMular) 2FE Aolch )
A A 3.\ of thelk FodFa NEwkake) o)
gk Ak gho]l EFASH((I1], [12] &), =9l

—239~—



NO ¢ A2 7tdAT Sste HEE
(access rate, F& g Z)e] WHo|t} oE &
o [14]o1 4= NO 2] f4HelA 7Hdar #+3d&
o 37kA2 FREa vk ;1) oy
(narrow-band) 7} X(64kbps ©]3t2] HEES

Q8 7hd b, 2) 2ol 9 (wide-band) 7HY A
(64kbps~2Mbps ] H&EES Q) 3) Fdd
(broad-band) 7} XH2Mbps o] 49l HEEE &

23 4w ek Ahla Ayl
A2 AR A el SFez g
Qlzpul Anj A A|FE BA O A Ao

e 7S A Ql

skl AststR G dgo] 3
A gl e A E ¥ SAA
Ak ASE AF 5, WBRE Aol B
5 sl vk et Az g Eal
of 7k ARE SHsA| g, A A
M gtk @ Ealel A4E Aew A
ks o Aldabelel A4 wATE Akl
del A AR FEa glow, o]

gk 5] s AP E 3 o([2)]).

NO = E#hdd ot Zlaude ZA
Ao, SEAA, A48 s TRHeR
aelstel Zpizbek AskE AAsop ek o
ik olEe FAol nel@t: AL B34
dp drsbaddom Qlate] wje o] wjEef,
N = O A}z A Hk- 4] (hlerarchlcal decision
making)oll wE F Rpel glo}. 53 e &
Al g-3k 99l ghe] FRtE = oAb A Aol A
1=owA eabA A 2 JFgE Fe wsd
gl 2oles ddron selsie] M3
forsg AR 5, o5& FAHeE 4
&= 313k 4 (top-down) H o] vpghz st

oo e ol AlFH ALEA
Aol 4he) Rol dges oA AR RY
O Ayl gho) ol & H3le o9 Ve
of waldastel A slgoietn A4 o
Aasel ARae Mg & o
Talo] 1™ E HWskA g disiAl, Y Al
o wot Adel FFAE AAA HE
wolo] el Al AAFSa FdAE S 2

3.0 w07z
3010 A a9y EH MEE

Zhd A el AR g s 3
Q9 A O Fo a9 @ 7E ¥ 6g

¢, @ B AlgAretel 4 T AHEd ./
o, @ 7|8 7}4 2 FA/AAR 9olo @ v
ol Azs £ ? Aot AARE g @
AEe) FEAgol YA Aol A4FA
(dynamics)yS TAA T, AR T o] A
7} 5 A (tractability) S e @A L D)
A ' WAz gl dist Aok
(specification)©] H Q.5}tt,

a2l o3 od Eﬂﬁﬂfﬂt— BHANL A
# sk}, olgld Bl W Ao AL

2 guae /A 29 03 @d oA
= obgje} gol shgaATh oled AL g
;} 71 o 7“31-1:/\]-%9 HAL = g}r}}g]:—__ 73

iLEa e =
o)},

AR 1) Al AulE NO(PNO, Public NO)7}
FEA o] 7FYAY ABla A E A
hegoa=

7V 2) AARZ A A kLAY A
oA A]AL JEo] o) Fwk
AAAND A AFAEE AL Rl
Hla] Ao lon dixA] AR A

(business area)2] Fhd Ajn|~ep 2+
o 3[‘—0”101 =z=e -,_o]—()]] vl 29l sho]

o] 5& #3ste ZH(cream skimming

[ =
strategy) & F ST}
4R 3) FA/AAR M - PNO v ToAE
o] st HEEENAF)E WA
A5 sloF ghot.
714 4) # 2 %(conduit network) T332 3}
=

a#ERA e o VEHEE A ok
2 BFAAS 227 &5 el
£33 AL Jled o|fYTE UE
FUHEFELE & Fo5 FolE7] o
Foll, o] A% FE3 ko] ARFI
o] ZHEASS 7R g} ofo] uwhg
A2ZAE AFL 7tdAY 7 Es)
ol Hy¥ oz AAHAPE 7HA g}

312 FF 4
A8 d, QdFsa SAdo ukgl, L 7HA 9
thE A Q) A9 T3 (geographic and demographic
types) R,(I=1, ..., L)E 3ieigtch [4]7 [15]°0A
o} Zol, 7403 g JFHd A F R

2y wjd7yg 5 Fa dEA Zq(dlstrlbutlon
poin)@ 22 ARWESE dolgfulo]zzm 73

. o A% 4 %3 RAM, SR 7%
g Balo] AHF YAEL aTFEE YA
2g Aulzay] Ad FAEES ARG £
21tk

—240-



of wWa} ZAdEE Aol dwrAdd), o) 1%
7K wg oh& g TH(learning effect)
elato], wid €4 nlgE FAugo] iy
& Mg sl 2SS sy
9)ato] thekg AlvE] oo ek A2 g
2} B (parameter) 32 7FXE N7RO B &35}
g Al s ned Aot

}:

RN

313 Fo 374

7Fdx = ohaekgk dEe] AMu]~E Qs
1”1‘, NO 9] T = dste 49 AMujx
- Al Wy e 345 dAFFHEE)E F
a5k Aeg B o4 ) o] S 3.1.19
714 3yl o] st Not 7P AE 0] 8FshE

o

A
e

& WEA] FFA Folof @)
Ao E AHEARHECl 8stE Ol
o WHE, 2Mbps  oldty]  J1FERY
(narrow/wide-band)® 2Mbps o|F9] o
(broad-band) . & FE-3tc}. [14]0 4 2F Zo], A
Hl 2 X3 Ageleeyy XY nygds 7]
Fogs U9 44 aFste YA
H3tE Yeds M7H«l T g AL
' EEY 7 Ao
32 oAAARE

o-1-0

321 717 2 e

l‘l

=
<ad 1> NO 9 ZjdAg HskE 99
JAAA RS R oFa Q)
l
Regional Model DB Technologies AR EH 2l

RI '

y

Cost Scenario )
Generator

5\
Demand Scenario
Generator

no. of subscribers
A

|

SD"R), O)

M={s, ..., 1.} : AR A H (decision times) S
o M2 HAx ¥5 AF)

R: 1WA 219 e JeL={1,... L}

T, i A 7]—fgtH°P,l 1—{1,...,1}

D"y(t:R): A9 B RO mAA Fa s}
Aluhe] Q= t(eH)LéEOl Fud 145 2
T8k 2 E(cumulated) 7L A TFE, m=1,
M

D"(t:R): A B R mWA o 3}

Given D[R] and Q" 1
* Profit maximization or v
» Cost minimization

 annual cost
* OM&A cost

Yoz, A ERY 5E 2T
st FAE ZMUA T2, m=1, .M

0" 71Ut 1,9 A ulgster At
5,1 AlolA el Zle el wE 7hd
243 9] 8] & (unit incremental cost per
subscriber)?| ZAE, n=1,...N

Crt, dy; Q" RY: Q" AR L0l whE w4
Ao RAFAMN gy RS FH HE

—241-



TA7AE Ve TR BT o 2
= ARAT FHFARE, =1, .,

Crlty dy s Qs R): Q" AR} 0] e 4
AHe] RAAANA 4, FE J]FE A
% 7tgarE Jledict T2 3E% o LA
e kA dFAE R =1,

C”’,,(r diR):t N2l RAHNAN g 7R 7

=t T8 E71E o HAEHE A AE
ekl @AV R =1, ..., 1
chiA FaA *l!(supply policy), h=1, ..., H

A‘(D”’[R,]) PNO 7} 2 Alve e D”’[RJOP"H
A HAT P oAE kA T B (k" strategy
candidate) =, @ 7| =titE 2 A& ch
@ 71t T(ie 2l AE7H[eN(T), ¢t
(M) % @ FIFB AP 23H< AT, [t
(T). (Tl ielcl}, PY)>eq F44, 4k=1,

K

l’,,(/ S): AFLR fol wE uf ¢ AJH oA
of 4l Ul & AYAE A 7%
d 70l FE TR '

Por:S): AsFF R ko] WE o ¢ AR oA
o] At 71Euld HE ZHdAE A% Ve

uiok T, o ¥E o _‘?_

W8 : AT fo] WE o, ¢ Al 7 ol A
o] 71Uk 1,9 A R

Ui R): A% 5 R dEe) Apafe

ot Aoel \dzr el Al A "HEAZE

Udt:Ry: A 23 RolA]l 1 dxe) 743
datAel |zl 7lE E}]Oﬂ )2 A2 7h

gy K1) e AIZhE Fulg AMu= 74
g 1] el AlZ P‘ﬂ ZlEd] MBl2 7}

7
.

§ . 7FelHE(discount rate)

U (1) Dy (1)g,(t) (1)
(1+8) 2 2

A A Wake /&9 £e9) B
o ostel HA d=" £ 917 HH‘%Oﬂ
4 Aasets AL 2F Ho),
AN RA Axe= HADS BRASE 7]-73_721]
Nz goblol 7 Hd 7hede HEFSR
W, A7 Ao Agge Wrke £ gl

max ». Y

Sk yels=B.N

324 Ao TR % dEEt
PNO o] #eFol olsf 4t& s T4
Z)aebdo] o v&REE 9 (T Aue

oF e Asolth, aebd slEwgol

A el dAEoR BAEE 9gol
e |
FosmdAs WA PNO 7L AR B

_1 S s n
jed 1=t'{,) s=B.N (1 + 8) .

322 ATE Y - & @ FFA 2
}d 24
PNO = AY {3
fesk ATBAA
= {S(D”’[R/])

I'L‘ ofh
X g
il
N
2
2
!
it
i
>
i

XE 7bedd & FUHLE st 3
Q1 =} Al(aggressive position)S F 3} A v} Hb
B4 A ZbAl(conservative position) S 7 5}
= % u}z—)g_] %'—:LxJiﬂo ﬁz%z‘ﬂ-t:}_

%)

A FFA AN 2As] Atk

[e) 1=} =
LA =

P
oy R

r

1\]m‘i>'

e %‘A*} shite] ARz T
HFrEE oy NE A
é?"ﬂ sl A= vl o]ALA
Aol A 2] Zledohd FF FR 4
24 5 EE ’“71] *PZ.—?FEL 2= 9t}

%4 H] 8- (OM&A cost, Operating Maintenance and
Administration cost)> [14]0] 4] 2} Zo] F=z}H]|
£ digt ¥4 v&x Aldch

ol

_1
My ok 2 ol N
% Joh N

::
o:iJoLm

323 HA A 2H .

Foix oot Zledd Apveled U
AFT R F 7))ol B(expected profit)y S =t}
AZIAY F3H18-E #Hag A7e #AX A
&g AR dE o, HAAH AN AGF
7GR FE&AIZe] Fold w, PNO E 7]t
ol &< Fuz A= M 578 HH dFe
2 Ao

rlwy)

Hog Hrstn HIAHQY
strategy)2 F S w, A 2EE Fa7t o]

[} %Aﬂfﬂ _Er_x]. 2 olul o ,%1
e, Ages vaxes
Z

2 T M s s = s
7bate] HA Q) ﬂ(conservative strategy) S
age o, A4 Fert FFL xHdcE F
T AR NS AU ol
At W o B FANE ZAAAE P

O

o] AA "é(economles of scale)S AAA|7]#] &
gk Zo] wWE 734 8x BRI T ol F
L 2o wE rledHde] o] 5uldslehs
8 o= AE AdsEd

Okﬂ

—242 -



3.3 ol

713 ool =l gEaA] ARG R
(business area)S OjAFC=Z o) 3 TR 9wl
of 2 ldAE FaAE AtdE *nﬂﬁﬁ L2k
"]~(ﬂ*‘r(:0 4,=3, ,=6, ,=9}). o|" FHH AZ

oloafiiel A v E °] AAG Al 2%k
APHEI ARG A S e
glokitnn v]ee] 5 2 W2l (copper, T)

ADSI(T,). FTTO/copper(T;), FTTO/ADSL(T,) &
SRl ol A A9 shse x1E A
i~ © copper — FTTO/copper — FTTO/ADSL, @
ADSL — FTTO/ADSL, ® copper - ADSL —
FTTO/ADSL 5ol & ol

o AEeE gest A, Fad 4
Gk syl ol gl AA Fobshs A r(LL
4 G AL D)%) 28A Be g

[t s
O ¥A o Ao, p )RS g 7]
senbddo] drahaAl f’_ g R A (final

distribution pomt)f/] 2l 2] FTTO T&u] 4ol Azk
5% o4} Mo g A A EA ¥
Ao, oh, A7k 2% olstR ZAEE F¢
(MakA g Ao, gdel F oA AvtE
QL rdE S 7 ek

WO HOM&A cost)> [14]2 Fard v,
ADSL ©] - A A e oF 7%, FTTO 9]
A oF 4%l ElEE dom o g 4=
A Aol ol 7b gy SRR 4), W
Qol ol vlel Anlol "AY 74 WEl
ol AN A= A FAR FE Al G A

Aclan shwkels o] 9 ARG 2 A
donn a7 o glolm e e kA YUl E
(;i‘:L‘}"

of VA= whykE] 0 AGEl o0 HeF
1Al Alel e el disked, Wl A
gbobtelAl PNO 9o A defs AR,
o) 91wl s rhsldel PNO B A s A]
Sotre] bale] 7RI ASHo R S
Vgl A7 st AP AT skak
o] - garon neFE e 7lEdoke
ADSL. FTTO/copper. FTTO/ADSL Solt}. =¥l
v ot v]Foriie) 2o HAE Ths
Aol e @ WMoz, Hg 7153 74
oL AE A o ADSL ¥ FTTO/ADSL & gh
AN, T =T T, o) Al A= st
A @0l kit ul, V] EulbE(T, THel 548 F
BA1CE) U ¥sE Al Ae] shbel dErg
7} w

N4 4wl dEke <3 1ol A RolE
njof fM. Foe] Feagrrrt RS 2 EE
v ol 1E deEe] 45 eTE ADSL
LoAlskebzE, bl a0 gl Z270()FE

2

—

Al ADSL FAE 2 A)5F31 FTTC/ADSL 7
7142 S 31x3 Al7je gtesm AAERC)
(S*: <A{T,, [t (T)=1, "’(Tz):ts]}- (T, (T =+
t(TY=1];P>).

#HA e 01'3“0 E g oW o Ls)
g Aveleo ity Fdgh *1%‘, 2 23l
5, o]l59 #A ¥ %7}% Alqkalo] g 7)et

% ek

ot 9 HEA(risk analysis)S A4 02
Salat7] fstol, BEAA fraclEel ol
wyh Aue £A3 GEggel ek ol

. R

g wergtE o waHe) A

~—

1.4

(1] = 2, 2 A, H 2], < F7reixe

] PN 7, Z-ﬂ =] 3 Zﬂ—‘ ,(?;AI [¢]

Ak QA3 - 2 FHo
%,” Telecommunication Review, Vol. 7, No. 1,
pp. 72-85, 1997

2] ol &, & Wik, FH A, < FAAM -
abqle] AR BAS 9)ek AshL,
s edetal 973 FA sk al, pp

£
S

T

N 1
uo d
o

N

<

Bl & B2, A A4, 1 EE, A F9
A 28E Ad AR AW U

4 working paper, KAIST GSM, 1998.

4] & 7, 3 A, A A, <olmA] 7N A
W5 ZPHl ’PT o] st gha ) ol o)
@-ﬁl 97 FAE 3], pp. 239-242, 1997

[5] @554 AR/ EAF L, o FAI A )
Aol A 7idA Az A GlohAAL 7]
of Fhgk A+ 1997.

(6] e=EADIA AF7E EXE, 1597
<, 1998.

[71 L. Aarthun Ims, K. Stordahl, and B.T. Olsen,
“Risk Analysis of Residential Broadband
Upgrade in a Competitive and Changing

Market,” IEEE Communications Magazine,
June, 1997.

~243 -



[8] J. Atkinson et al., “The Use of Computer
Models for Estimating Forward-Looking
Economic Costs,” Staff Analysis Report, FCC,
1997,

9] J. Freidenfelds, “Capacity Expansion : Analysis
of Simple Models with Applications,” North
Holland, 1981.

[10] O. Kawata, I. Sankawa, and K. Okada, “Access
Network Evolution Scenario and Key
Technological Concepts for the Broadband
Network.” Proceedings of IEEE
INFOCOM 97, pp. 14711475, 1997.

{11] G. Kimura, Y. Hoshiai, and M. Inoue, “Service
Demand Forecasting and Advanced Access
Network Architecture,” Proceedings of ITC 14,
pp. 1301=1310, 1994,

[12] }. Matthews and F. Darabi, “The Local Loop :
Market, Technical and Regulatory Strategies,”
Ovum Limited, 1994

| 13] W.H. Melody, “Network Cost Analysis :
Concepts and Methods,” in Telecom Reform
(W.H. Melody ed.), pp. 215-246, 1997.

[ 14 B.T. Olsen et al., ““Techno—Economic
Evaluation of Narrowband and Broadband
Access Network Alternatives and Evolution
Scenario Assessment,” IEEE Journal of
Selected Areas in"Communications, Vol. 14, pp.
1184—1204. 1996.

[15] D.P. Reed. “Residential Fiber Optic Networks :
An Engineering and Economic Analysis,”
Artech House. 1992.

—244



