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ABSTRACT

The advance and convergence of broadband, Internet and digital compression
technology has made the fusion of voice, data, and video (Triple-play) a reality.
Learning from the development and evolution-of global electronic
communication industry, Triple-play have becoame a must for any entry player.
Uni-serve provider (voice, data, or-video-only) will soon be obsolete.

This study is focused on modeling from the progressing of global electronic
communication industry as a means to identify the current problem of domestic
industry. Under the prospect of free market competition, using the diamond
model and network products diffusion theory to formulate a winning strategy for
cable operator, hopefully it will aid Taiwan’s cable operator on laying out their
future planning.

Governing by the law of free market competition, every cable operation needs
a more aggressive and open policy towards meeting the competition of PSTN
operator. Zone-monopoly will be history of the past. The only chance for cable
operator to continue their presence in the industry is to change their management
approach and to adhere to the two axis of policy---maintaining existing
advantages and opening up new services.

Keywords: ADSL ~ FTTH ~ HFC ~ IPTV -~ Triple-play ~ VOD ~ Convergence ~
Diamond model of Electrical Communication Industrial -
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(annual planning) 2. %% ; (3) &4 4K (special decision)z. * ; (4) & T #H2 L F i+
i (investment decision) ; (5)
% o (legal affairs)z. f;’t_“,‘a‘c ’} .r]f’ ﬂf] 5 pen® 2 _é ’vE o LA E A
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W hiEd o
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(4) b} P~ (external-oriented) : A A S BT - AL A KR RPN LT F L APy
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Platform Terminal Device Content Application Service
Cable Handset Database B2C ISP
Mobile PC Game B2B
PSTN PDA Movie Interactive
Wireless Set-Top-Box Music
Searching

TR kAT g AT

4 OECD ~ ITU 2 Lee 2 3P & ¥ % » 27 7 #-T F € & ¥ 2 Triple-play #_&
Fd H - 54 (885 T E) P P i Voice(Telephone) ~ Video(Video On Demand
& Broadcasting) # Data(Internet Access & Digital stream) & = fafR3% » @ L JRIZT 5
IEREF S FLRR S FRRRE RTMEF -



#$OECD* EUZ 3./ pjd » £+ 312 ¥ p 2 Data - Voice ~ Video& # # b % 2
®EZ e IRk (Service provision Level)f [l » &5 § i 5 @ 5 MT AR A
TRAEHEL FARE RG D H JRIBT 5 b BRI ho(£ 2-2) o BI2-397 R
SR LR AR T ART L EH 2 FATREFF AT QARG R
Bk e BPRTR 2 R B R o

E R NG R

TG JRAET & du B PR AR
Voice _
F A PSTN & Broadband Network Video
Data
Voice
FOARRARLE A Video [TV Platform
Data

TR kR AR g R
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Data
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MTHHARET L2 FRTAMAFZRRAE S UHE > T T RETARERRETR
(IPTV : Internet Protocol TV) -

3.1.1 g & (Network Level)
AFLEHEARLFE T RTREAES Rz * epADSL ~ FTTH2 Cable

Television NetworkH i 4 2 4c™ >

3.1.1.1 g i ¢ 5P % (Broadband Local Access Network)

AP EINS B0 R iR T E 2 251 - v B (Last Mile) e B4 ITU-T
113 T & B AR PRI 5 @ﬁ%ﬁﬁ %30 5 1.522Mbps > @ OECD(2001b) 3 & fix
RS R T R R 2 256Kbps T 5 BATAEP B 0 P T A R AR RO B e
%3-1>

#2310 1R 200 BRI R

Access Networks Physical'media Bandwidth capacity
Cable (CATV) Hybrid Fiber.Ceax(HFC) cable |30-40 Mbps
Fiber to the home Fiber optics 100 Mbps ~ 1Gbps(1000 Mbps)

ADSL 8 Mbps downstream
ADSL2 12 Mbps downstream

Fixed line PSTN Copper wire + Fiber optics ADSL2+ 24 Mbps downstream
VDSL 51.8 Mbps downstream
Mobile Radio frequency 2 Mbps
Power line broadband Electricity wires 28 Mbps downstream,
17 Mbps upstream
WiFi Radio frequency 54 Mbps(802.119)
WiMax Radio frequency 75Mbps

TR kR AR T B 2 p Lee(2006)



(- JADSL(Asymmetric Digital Subscriber Line) Broadband

ADSLe 2 ¢ 5 T2 fidics * 2w i | v £ - % AT AR F 4 (4KHZ Y
)RS R R R R R R B35 B e ADSLan ERLE B
WH P EAET E O R A JH T v R i g B ADSLAUES 7 ISP 3¢
® o ADSLer * = 2 i H mpmﬁ*nj | % G DT A Aol B - AR S - o
£ 4v + ADSL% * Modem(ATU-R:ADSL Termination Units-Remote) » #-fici= 3L e i@
ﬁi?‘]iii BHDIIT @R S 1.5Mbpst] 24Mbps - + #:# & ¥ 64Kbps T 3.5Mbps;’v’ﬂi—§j} )
HF L R 207904 % ciModem ~ @45~ st e @miedr (1 & F]% ) A €
At T @7 HHEE R o T EARFE S Asymmetricalsk ] o %] S ADSL Y @ ;k MR
WAL B SRR R D 2 REAET F)O AL R o SRR E Y S 4R
foen A R g B TR E R 5 s A «»éff%ﬁil“ 2% g - ADSLA
FOU kAR FTE B0 ¢ P JRRR ARG o & LR AT T 0050 S
oo e 5 A R R ISR SEEARE o B 3.1 5 - J@"J‘;—Z FIADSL 3 B 78 4 o

POTS+ ADSL
T Spliter Spliter
PSTN voice/circuit || &~
switch A A
TDMT(Discrete MuIHToneﬂ
v oscan R —{_|
3.1 : & A ADSLA 5 % 1
(=) FTTH(Fiber To The Home) / FTTP(Fiber To The Premises)
i T L RERERY 0 H- @ﬁi%lﬁsg (voice channel) © Z & 64Kbps

BERIT A b b R TR AR S R T R RRE 'Qﬁ;ﬂmﬁ;gﬁ“ A
@EAULA 0 bl4e DS3(R 4 T3 » 44.736Mbps) 2 E3 (34.368Mbps ) -+ % » 7 5 ¥



T R s 4 B [RALOR TS B B T T e RE Bk
5 f]*uf%“ eiE O AERAR ) Ak ke "oa;‘«m@@%];i}ij‘a"&%?é?m@:rg
b Bldefe e RS R R kS b B FE A (SONET/SDH) # > itk 5 f@ﬁi%]ji *
410C-3 i 317 i& 155Mbps > it & #-i5 45 L E3 15 13 > dok 11§ Lk @ fiE & o
OC-192 (10Gbps) % » H i B { #4217 E3 e300 & o 4§ ¥ % HAFenfi * 3 4c >

SONET/SDH & %k @ﬁ%]f;z Gy ,T&?K‘FF‘JT’QT 4t % » SONET ( Synchronous Optical
Network > [F # sk 4 4 5% ) ¥2 SDH (Synchronous Digital Hierarchy » & # #ici=F¢ & )

ko EAEFRA R ) BT L A A 7 E_SONET .4 % R57 2ih 5 @ ain
(#£2) > SDH Z_ITU (International Telecommunication Union) 1245 SONET 3 &
Mo Z (SR TR Y T FE R IR R @ﬁi%ﬁ%—iﬁ gt #%i?“ﬁf EIRT S AR % o =3
o g du o T @ﬁ?‘]g %%%i’?ﬁﬂ@ﬁ%]" oo Bom A 2IRF S R Fehk g iR
et gre ik * SONET/SDH sk » + 5 ik e 2.5Gbps ~ 5Gbps ~ &
10Gbps 7k 35 2 > &@ iz B8 OC-3 2 OC-12 & 7 #c -

g E GG R AR RS A enE K L BB W T R S s e B by
Ak gherBe s s FTTHA & 4 = 484738 :(1)Active FTTH » (2)Passive Optical
Network(PON) » & PON#fiF 540 8 erd-4it, o 2 & F]ZPONZ g 4 5 < 1 (4o ko8 1
o kA B)2 2 g A A P EE S AR > p 7 PON-FTTHY = 81
#:EPON(Ethernet PON) - BPON(Broadband PON) - GPON(Gigabit PON) %
WDM-PON(Wavelength Division‘Multiplexing PON) » £ 3-2 5 i & PON$# st o & »
B13-25 & A|PONZ H- B -

% 3-2 : PON$# i 1 £

EPON BPON GPON WDM-PON
Standards IEEE 802.3ah |ITU G.983 |ITU G.984
Max. Bandwidth 1 Gbps 622 Mbps |2.48 Gbps [1-10 Gbps
Average effective Bandwidth |60 Mbps 20 Mbps 40 Mbps 1-10 Gbps
Cost estimation Lowest Low Medium High

7 % iR:Lee » 2006




Central Office JA PAN
GE-PON 1 x 4 splitter
OLT P .

1D

=t

1 x 8 Splitter Home
o

Data
Caaw
Emf—ﬂ OLT Cen_tral 1 x 3 2 Splitters
- @-roN)  Office POTS
S =4 (622/155Mbps) Distribution
b Terminal Ol — Data
Video g — = 5 FDFE Fiber L ——
Amp g_'ﬂJ'WDM ] = Feeder Distribution Lﬁ
(EDFA) = Hub (FDH) Video
Battery
Central EU
Office
G-PON

1x4 Splitter in enclosure

1x 8 Splitter in closure
Air Blown Cable I I Air Blown Fiber i I Air Blown Fiber

3-2 £ 3 PON %

#L %k 2005 Fujikura LTD. .Company presentation

3.1.1.2 7 s T 44§ (Cable Television networks)

d 0 ST AL EL SRR S AR RS MR S 5 Y - £ R A
» % #p eiCable TV H %

v H 9 (Single-direction) 4z 4 7 ,ﬁ:ﬂ\@zﬁ,i—& 2 1N
i e by 4 (Coaxial Cable) i i = BUS % fﬁj BEIZF

Hoom - RRERET L
e~ B (Amplifer) 12 f2 4 pedg #7:¢ = gz (Noise) 2 5.4 E (Distortion) &* 4 -

T %?%IP" FAFEE S 0 5 AT AR e B KB
"!:"7\ L@ﬁg‘] Lz Y

p{l—,,

% (Head- End)%}&
kgmp Ld LS FHT G

w £ 4 e fih(HFC:Hibrid Fiber Coax) 4 i (%]3-3) » HFC: Hx»); PPCRUE LR
47 % d 550MHz# 3§ 2 750~860MHz -
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mEmH i—- B[] e 8 R S e
T FeA (e 1 B
ZummE [ 7 % .

TepdE

]
HARERE

B13-3 ¢ 7 ST ALHFCH 8 % 1
7oR ié;)i'ﬂ:jw?f T B L Aa K

HFCae a3k 3 ST AR B 5 & g (Bi-direction)Rixic 4 > @ EE:i 4 5 53§
CMTS(Cable Modem Termination system)(Bl3-4)-~ ¥ # = B AF B P2 3F 5 IR
i% » & yxDOCSIS(Data Over Cable Service Interface Specification)%# 7 4 T #HFC
Peit = B6 MHZAE 3 5 Bicdp 3 4 A(Up stream)zi? T {7(Down stream)i¢ * > @%—J
H;;a % 4 >>30-40 Mbps » #* — #7 %d E S B A A <
2 e PR N 4 e D] 20 FAR]

0 Internet
Cable I'ﬁm:‘..em
1011000 bps W “i":l HEC

EMTA '
1ZiR N T k
r&ﬂ i RS HhEMESERKS
Cable Phone F Media Gateway :
Psm phone
“"“‘j&

i)

BiRIzEs phone
¥]3-4 : Cable Modem#2 Cable Phone i §& % f#
‘}'j\,),%( ilﬂixﬂﬂzg T EAER G




3.1.2 Tkdici it HATH A

Bt 21 A B ] i e T

1. BX- SRR R APHT L8 TAR(Analog TV) > F 6 & 54 ko
it 5 3 NTSC( 5 &4 * 2+ i 5t) ~ PAL ~ SECAM i 5t o

2. HCETARMERETS CEGERE ILE > 3 - P EBFTH L S KBRS
Pl Fee | H > i R 3 AU AR & g S T ?\z&mﬁ@%i F - Henid ¥

PR SR BRI P s T

i TALE F 0 3 FIEARA R SRR B -

4. P B RAEE- DREFREIMPEG-2 > b sg ST AR 5 6M HZA & end AR
¢ v 3210800k Kk T 4 RepF F F AR (High-Definition TV) » #§ #HDTV - v
HE G BT ALB2S ) H R R 0 d He E o P REL (R ACI) R &

= 8% x4
B _g'},(-g: o

TALBCI I (8 2 2T F Ae T

T S HE 0 R 64 A(MHZ) AR g o0 73 11 4-6 % 5 & [7(SDTV) &5 > &7
#3133 & F(HDTV) & poe

2. FHIRIFSF T F R B BLREL SR N E B 0 M 4§ R E AR R o

3. FHMIRG LU GET R FRI A EREEE AV EET HE R
TALAR T A > E Ao B REES I BN u,‘ TR R R i o

B DA BRIRE G T (R AR RS SRS HE RTS8 T
LRI
1. % RATSC 8-VSB* *:6 MHz T ARAFiE
2. wARDVB* *t6/7/8 MHz 7 ARAEE » P w 5 38 * chd 5 2RDVB 6 MHz -
3. P RISDB* 6 MHz 7 ARAFE o

3.1.3 s (PTV)fi 4

IPTV(Internet Protocol Television) ¥_- ﬁﬁ%gsi BAE R T % RT3 ~PDA R
RERR A & A KB £ (Set-Top-Box)»+ LAY feq Bz i 0 % haT s o IPTV
EFAE * 3T 3% 54 s (Multicasting) Live TV 2 %g:E p % (VOD:Video On Demand) > 14
MPEG-2 /& st iithoc b R AR 13 548 IP Sl Wi 3 1 5 s > AT gt fiv
MPEG-4(H.264)2 WMO(VC-1)#-1 § »cF B dphnk » » "8 Mg p F P40 R it



#E o

- FTE K PR AT A AT 2 F s il (T Y K 6-8Mbits Tk 3
S HDTV) T 7 i ] - & TALE F “rik tecnfp b JRAE » 2 35 & % JR73(Interactive)
ST AR AR BTG > IPTV LA 2l T R £ 4 St 1R ehde RIS >
4o F B AT&T &2 Verizon ¥ >t 2005 # & B 453k iR PRF%> 70 ¢ 2242 3% o 2 FTTH(Fiber
To The Home) g5 12  § «9if % 1% & #& & Digital Video Records(DVR) % #7e4e & PR

314 LHTHALHA

5 P G A B T TR M SR A S R T A T B 2 i@ Ag o 0 2003
ERIFTRAEZ GF RIcE 1811570 Ficid3g 588441 ~ 374 i » #é_ (s
D504 11 R AR W o U TR h 2 BB T o RIETAZIPM A Y AE
EREPFRE £ 120045 K> TARGHEET £ oG ARTAR S FRTAR LI Fh
T2 EETREEHF LT ALMAIG S B R T4 83 70005 R
SR ERESE M@liﬁ Eilte ﬂ;filemﬁﬂwﬁlﬁ#&°ﬂﬁm%ﬂi‘**
FHofAR S AL B AR S WA DS RAESTS FRTAR G RE F63 T T
ERIHRAS P RTSFC Fh BRSO BTGNS 0 BT 4 B
2004 &7 1p I & i 5 47 B R ARPRTE > A 1 2004 & &b > B33 14 g
FIRFE o 3 TR R SEF G R G 540~ ¢ R 2 &I N AT PR 0 B
WG R REDEEARIRIEN G ¢ ET R 22004817 200 B30 5 HARATE AR
1 (Multimedia On Demand, MOD) » 2 2 Seednet 22004 &7 * 7 p 3% ¥z " #ici> 7pe?
= | (DigitalFamily Center, DFC)2_ JR3% - ® Z % R {7 5237 % (2005)

cHF RTMRAE i“’f}‘\ TR ik rir b B BAR R 0 2004 & A& B 4
NTD$310% #2003 % = £4.3% » (%£3-3)5 F AT RFEAE > § RTARY 2 3

85% > * #3475 @ > AP =T ARF8F © 2+ 0 (£34)5 S8 Zt‘,’i#f
B F2 7 RTARIPM S TR FA



233581 ATARA R

R | HE A R Ra
1998 11.74
1999 39.83
2000 155.32
2001 246.77
2002 274.27
2003 297.19
2004 310.00

TR KR T RIRATR B (R AL L

)

£3-4% « ¥ - P EARG AT A M TR R L (Year 2005)
iR | P g 3
4 mT AR S| 7300 7 332 § * 1726 & = 441 § =
LS (FCC) (Ofcom) (MIC) (NCC)
b ALTARTI |8 869 2 727 o |63 ik H 5+
MSO & ®
’i‘&‘i?ﬁﬁ % 69.40%! = 13.:50% 34.60% 60.4%
%
B3 TR (2800 § - 2705 = & e iy R S
-
AR & % 2 |550-750MHz 750 MHz | 450MHz(:* %] & | 550~750MHz
2005 & 2 & % %

770MHz = % 5)

TR kR AT R




32 FF PR A
3.21 iR
% WA L (PSTN : Public Switched Telephone Network):% 4 # #-#t s % ¥

bl

% % = 38 > ILEC(Incumbent Local Exchange Carriers) 2 CLEC(Competitive Local
Exchange Carriers) » ILEC% % 5 & % Bell operating company(19844’=‘- d AT&T & 2] 17
# Regional company)  CLEC: & ¥ 4 3 4

G F ATH 2 R SR IR AU ) i CLEC R fsﬁ{%ﬂS 5% - ' B3-5 —P %rt i CLEC#it

£ 3¢ ILEC T R B T 36308 8 £ BB LB T 368 ) (7 6 L350 2 4
ﬁ/ﬁf—r;'g"’

‘—0— ILEC —=— CLEC(Cable) CLEC(Other) CLEC(Total) —%— Total ‘
250,000
200,000
5 150,000 Ww
c
-
(@)
£ 100,000
50,000
0 = = R o ) » » .4__-!—_J
i G R G o G G R G N G o G G R
S g Yigfigigefigdg
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—&— Mobile communication revenue (US$)
—=&— Telephone service revenue (US$) (Local + Toll + Int'l)
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—&— International outgoing telephone traffic (minutes)
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—o— Fixed line total(milions) —®— Cable lines BT lines —»<— CPS
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Bobrp b A g o 1 2005 #F 67 Gk 0 FARTALT SN 0 G ATARLY P
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—— Home shopping —=— Total digital tier VOD/Pay per view
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12:£1,5587F & # 4 #2004 # = £18.21% » 7 R =T 440 M ¥ 7+(7 Video ~ Broadband -
Cable Phone) ¥ 1zi£ 1,260 Qfﬁ@mZOMﬁ = £4.56% > p 7 # & (Content Provide)
¥ 3 1221327 § # 8 #2004 £ A E16.81% ° NTL£ Telewest= *+2005% 10" 3p &
76 RS RTARD F NG - RO b o

3)p A~

Jupiter Telecommunications(/ = i #JCOM) = p A& <~MSO - 3 RTAE = &
179.68 = i p ACATV* = #10% > &4 JCOM Annual report 2005# %, 3 iz &
¥183,1007 & #2004 # = £ 13.48% » 3 57 440 M % 7% 7 Video ~ Broadband -~ Cable

Phone -

(4) w6 g2

Egp LR T ARG RTAE A TR ELIRIR SR 360 20
4% %% 5 A =TV Voice* Broadband=Triple-players o & % % F 4417 8 = 1 &
PRS2 e f i e RS -



#3613 ML EF A S

TV Voice | Broadband | VOD
Comcast Y Y Y Y
TimeWarner Y Y Y Y
NTL Y Y Y Y
Telewest Y Y Y Y
Jupiter Y Y Y Y
TALkR AT ER

37 1R e = i—g CES

(1) AT&T

2005# pAirdF £ Bpor B 12 78,295 % & > #2004 & = £29.73% > 1 & F ek
M = % 5 Domesticz Wireless & 2. &% 24 $ 4§ 3-25 -

Domesticy 243,862 § ¥ £#2004% = £7.54% >

i. B~ Jo > kiR 5 Local Voice revenue 19,9047 3 # £ #2004 # % 134.29% >

1 & R 75 CLECH L ~ 3 i 2 22 VolPehgde o

i Data revenue 11,9307 # # £ #2004 % = £ 8.61% > /n 1 5 ADSL % = #icd 4
16927 * = #2004 # = £35.6% AT&THR M Z "t 2 W 2R L~ #9

16% -

iii. Long Distance Voice 3,756 7 & # £ #2004 & = £ 13.92% ° & %] 5 4 » AT&T

£ i ¥ 1= 2 Long Distance 2 Local Voice 2 &5 B E & -

iv.  Satellite TV {c$.2004% = £ 1967 § % £ -

Wireless 3 1234,433F 4 # £ #2004 # = £75.99% % = #cH 4r 15,4147 * = #2004

£3£10.20% -




—&— Voice —&— Data LD Voice

others —¥%— Wireline Total —&— Wireless revenues
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F13-25 : AT&T & 7 IR & 4 JcAs %
FH KR - A8 BT (AT&T Inc. 1999-2005 #4554% 4 )

(2) Verizon

20057 p4753F 4 B0 2§ <2 75,1129 % £ » #2004 % * £537% > 1 & F jc %k
s =~ 55 Domesticz Wireless /& 2 &% < AR % 4o §] 3-26 -
Domesticy 1237,616F § % £ #2004 # %3i32.43% -

i. B~z » Kk 5 Local service 17,600 & % £ #2004 # %:33.77% » 7 Fl &
CLEC#H# s ~ T ey 2 &2VolPomgde -

i. Network Access(DSL) revenue 8,489F g # £ #2004 # = £ 8.89% » & ¥ &
ADSL % = #c3 40 2 5108 * = #2004 % = £ 41.67% Verizon 54 £ = ik
R28E4 L 2 #5911.9% -

il Long Distance service 4,1417 g % £ #2004 # = £4.97% > 2 & f F1 5 4r »
MCI& i F 4 -

iv. Network Access(Others) revenue 3,728 & % £ #2004 # %:i912.53% 1 &
CPS EUC R L

Wireless# 3§ 1232,301F § % £ #2004 & £16.77% & = # % 5,130 2004 + £
17.12% -



—&— Domestic Total —&— Wireless Local service

LD service —*— Network Access(Data) —@— Network Access(other)
45,000
M S— S
40,000 w‘\.\.
35,000 |
30,000 "

25000 | /
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15,000 | /7
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5000 | W
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US$ millions

®3-26 : Verizon & 38 PR7% 3 JcAg 4
TAL KR 0 Ay 2 (Verizon 1999-2005 p4ix3R %)

(3)British Telecom
2005 pA7x3F £ Bpor H ¥ 139,312 F £ £ #:2004# 2 1.29% > 1 & ok

J s = = 3 ¢ Retail2 Wholesale's

Retail ¥ 1222,926 7 § % £ #2004 5 > 2.92% -

i. Voice : 2005# 3F 3 ¥ 1< 14,6997 & # £ #2004 £ > 10.63% 1 &
Fle BAR RN R o SR e SRR U - B13-27 5 BT A & Voicesr
Broadband ¥ jx4&% -

i Broadband : 2005-# Broadband§ 4z % 987 F # £ £ #2004 & 3 4«
76.2% > 1 & R )5 B g £ 2 dcd 2004 £ 93 A 4 1 2005% 1757

ii. Mobility(New wave service) : PR333E p 4-WiFi service » 2005# ¢ 4z &
1847 § % £ #2004 & 3 42 119.05% -

Wholesale ¥ 48,9797 & % 4 #2004 3 4 1.08% -



—&— Voice —®— Broadband
12,000
10,000 ~— - E—
8,000 \
E 6000 |
4,000
2,000
0 = e ——
2001 2002 2003 2004 2005

®3-27 : BT A & 3% 5 & Broadband ¥ {x4%*
T KR AT 7 £ 2(British Telecom Annual report)

(4)Nippon Telegraph and Telephoné
2005 pAiraF £ Bpor B ¥ 122 93,6390 8 £ £ #2004 % 22.61% > 1 & F gk
s = ~ 55 1 Domesticz Wireless » & A& 5 J1cdk % 4o K] 3-28 -

Domesticy 249,865 § % £ #2004 # % i32:88% -
i. B = fo > kiR Regional'service 39,7717 3 # £ #2004 # % :33.09% >

ROTL B AT 0B TR 2 2 VoIPRAL B TR e

e g B IR P e H R EFR T R AT RGE D YR Y o BT R S
NTTS £ 58 o+ ¥ 75 > 2005 ¥ {ci£ 15,3167 § % £ 52004 & £
8.1% » i£2005.4 4§ c16.4% » NTTt4 1 B ADSLi i 7 f3 15t A
FTTH » 20054 FTTH# #ici 166.4 § 4#22004 = = £ 98.1% » ADSL# #
% 520.7 § 5 #2004 & & £ 27.34%
i EAEREEEY s 10,094F § £ & #2004 Fi32% o
Wireless# {c41,9817 § % 4 #2004 & %:94% » & = #c 5 5,130 #2004 = £
17.12% - 8625 8 % = 3 4. 1 4,882.5 % = (mova + FOMA) & 7|3 #-$t£ jje 7| % 785 %
* ARPUY 2004 5¥%7,890% i< 3 2005 7,200 -



—&— Regional —#— LD & Int'l Wireless Data —%— Others —@— Total ‘
14,000
12000 ./o———'\.’_.\.
4 10,000
=4
2 8,000
S
€ 6,000
o e v
4,000
2,000 ——*
= \%>-—.* >4 —X
0 |
2000 2001 2002 2003 2004 2005
B13-28 : NTTh # ¥ 1z %
TR KR o A7 FEZ(NTT Annual report)
(B)T 2 ¥4 A4
ERR - J&(Domestlc)ﬁ {7 # (Wireless) » H 7

rFE g
GESE e

% » 2005 AT&T # 4 %

£3-7: AT LA

Bed - EOEE B2 T
FHE -2 487

o= & 2 T 5 SBCEATET§

"‘g‘{(,&ﬁ\._‘t jil);ﬂ"

F bk BTA 55

:_41

H/r-r]m'

& B H

= »]’z:L%“ %2 £ 3-84 &
20 B AR e

&% f<f & (¥ rmillion US$)

7
~

SEAE S 2

RES R
%’Emﬁ%ﬁiﬁgﬂﬁ?ﬁ*ﬁﬁi’ﬂ%%MXMAw$i7W% eds T

5% o

Revenue sector 2000 2001 2002 2003 2004 2005
Domestic 51,374 45,908 43,138 40,843 40,787 43,862
AT&T |Wireless 14,268 14,903 15,577 19,565 34,433
Total 51,374 60,176 58,041 56,420 60,352 78,295
Domestic 42,322 42,148 40,839 39,602 38,551 37,616
Verizon |Wireless 14,236 17,393 19,260 22,489 27,662 32,301
Total 64,707 67,190 67,625 67,752 71,283 75,112
Domestic 58,518 55,789 52,652 51,345 49,865
NTT |Wireless 32,322 40,459 40,373 41,672 43,744 41,981
Total 89,974 98,163 99,965 94,654 96,148 93,639




Retail 22,887 23,380 24,121 23,616 22,926

BT |Wholesale 21,404 22,367 16,883 16,211 16,387

Total 44,291 45,747 41,004 39,827 39,312

TH AR P B

3-8 FHEq ‘k = £ 453
Revenue sector 2001 2002 2003 2004 2005

Domestic -10.64% -6.03% -5.32% -0.14% 7.54%

AT&T  |Wireless 4.45% 4.52% 25.60% 75.99%
Total 17.13% -3.55% -2.79% 6.97% 29.73%
Domestic -0.41% -3.11% -3.03% -2.65% -2.43%

Verizon |Wireless 22.18% 10.73% 16.77% 23.00% 16.77%
Total 3.84% 0.65% 0.19% 5.21% 5.37%

Domestic -4.66% -5.62% -2.48% -2.88%

NTT  |Wireless 2517% -0.21% 3.22% 4.97% -4.03%
Total 9.10% 1.84% -5.31% 1.58% -2.61%

Retail 2.15% 3.17% -2.10% -2.92%

BT Wholesale 4.50% -24.52% -3.98% 1.08%
Total 3.29% -10.37% -2.87% -1.29%

FHLKR D AFEY R

AP HETERTE RS L2 FE38% EFWE P AL 536%% 46.5% 0 BAE LSS
FE T REEREY X o 2 RAT&T>1999# & B 453% #-DSLE4E 58 PR3 » £3-9%
Broadband ARPU#£% » ¢ # P #4357 5 1 Broadband§ {45 4 = & » ARPUX A ]
B RS X Eb A > ARPUT 4 B d £ i K E - FE o

# 3-9 : AT&T Broadband ARPU &%

2001 2002 2003 2004 2005
DSL(000) 1,333 2,199 3,515 5,104 6,921
Growth(million US$) 319 326 484 538 444
Revenue(million US$) 507 833 1,317 1,855 2,299
ARPU(US$) 31.70 31.57 31.22 30.29 27.68

TALKR AT Y IR

d % 387 5 Fh Tib e e T RATARF e Y T BT T
2

s M2 ERFH o RERTELEFRL T4 AT FHFST




it NTT Al RS JoR b o FRER FES RIS o 517 3 B i s F 4T
Ao LT EF ARES HeigE

Je4F & T % -~ Mobile % 3 ¥ Broadband ARPU ~ "% %

EHTEER S RARES Y
14 5 R }%i—i&n#%?iﬁi%ﬁﬂ%{if’% 3-10 >

;
DR AE YRR

»

@
N
o

LS

pen [QE By

SBC + AT&T + Bell South
Bell Atlantic + GTE

L8 B L/BERR AR T a2

RS B A B E R §E N

BB 4 BPRFE BELIFTK AT&T + EchoStar
AE ST T wr TV 5 3%
A LB A B Fixed, Mobile £ Wireless % & & %

3.7.27 RTARZFF I r

(1) Comcast
2005# pAirdR A B H o 7 175122255 § £ £ #2004 % = £9.59% > % ~#
ARPU+Y 2004 # 1§77 = £ % $84 - ®3-29 5 ComcastZ & f<48% -
i. Video:® 4 & Comcasty zk = Kik» 2 3 ST ARLJTAR = #2005+ % 2,1405 =
#2004 # 5 > 0.47% > e VideoR i» ¥ fx m#F =~ & > 2005# ¢ 113,635 &
% £ #2004 # = £5.76% > #i>F ST AR = H 59808 ~ #2004 & = £
12.64% > * # Video On Demand(VOD) ¥ 43 = % £ 1.4Billion#2004 £ = £
53.5% -
i. High Speed Internet 2005# 4 123,986 & # £ #2004 & = £27.59% > & %
= #ci£ 8507 4 #2004 & = £ 21.43% -
ii. Cable Phone 2005# # % = #c % 1308 s #2004 # = £ 8.33% > i F]VoIP e
A2 2 B P ek 22005 F 2k S 687 F § £ £ #2004# 55 2% o
iv. Others( z Content)?% 4 2005% 4 12811F & ¥ £ #2004 & = £21.77% -



—&— Revenue(million US$) —8— Video High speed internet
Phone —X— Advertising sales —e— Other
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B13-29 : Comcastf & ¥ 1k %
TR KR o A7 B2 (COMCAST HOLDINGS CORP 1999-2005 ¢4 733F

%)

(2) TimeWarner
®13-30 = TimerWarner & B %] ¢ fc = R4 %t o 2™ W44+ Cable f B A 47 >

i. Cable subscription 2005+ 348,964 7 7 # £ #2004 # = £12.49% » % =
ARPU+d 2004 # 7US$64.9644r 2 US$72.14 > Cable TV % = #cif 4r T
1,095% = #2004 # = £ 0.67%

i BT ALE © A4 125408 2 #2004 & = £ 12.38%

ii. Broadband % = 3 4r 1 503§ = #2004 # = £ 23.18%
iv. Cable Phone % = 3 4r 2 110F = #2004 # = £ 400%



—&— AOL Revenue —8&— Cable Revenue Entertainment Revenue

—>¢— Network Revenue —¥— Publishing Revenue
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B13-30 : TimeWarner # 4 148 % (£ ® %))
TAL KR - Ay A2 (TimeWarner 1999-2005 P4 733 4 )

(3) NTL

O Revenue(£m)
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1,500
1,000

500

2000 2001 2002 2003 2004 2005

®3-31 : NTLA & ¢ < d&%
FAL KRR 0 A7 FIZ(NTL Annual report)

(4) Telewest



2005 Annual reportkg 77 & ¥ < % 1,558 F § # 4 #2004 # 3 42 18.21% » ARPUd
2004 & :145.04 = 4z + = 5 45.85% 45 > R®3-32 5 Telewestfr & 3 x4 -

Telewestd R T AL E = $#1iE136.75 © #2004 % = £ 4.18% > #ci= T AR E ~#
#1278 = #2004 # = £ 13.23% > 2005# 7 4R % = ARPU 3 21.83 % £ #2004
#2088 48 = £4.95% -

Telephone z = % 168.7 3 % #2004 # < £ 1.6% > 2005 Telephone % ~
ARPU % 22.513% 42 #2004 # 5 > 4.94% > 2004 & ~ #2003 j > 2.5% >
Telephone ARPU R -~ 48%v 22 < TR 5 4p Fe iR ik ©

Broadband % = i£100.58 % #2004 # = £ 43.94 - 2005+ Broadband % *
ARPU % 19.15% £ #2004 # & > 10.76% > 2004 & »~ #2003 & > 5.6% >
Broadband ARPUR > &% i@ * 4p e 4F B AR R AR & crdf % -

‘ —&— Total revenue(£Em) —8— Cable(£m) Content(£m) ‘
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§13-32 : Telewestft & ¢ <4k %
TR KR o A7 A2 (Telewest Annual report)

(5) Jupiter Telecommunications

2005 & Annual report &7+ & ¢ Jc 5 183,100 7 F p 7§ 2004 & 3§ 4 13.48% > B
3-33 5 JCOM & Ficdd% > 18 RFZ AT FHELTHEY “HF £ > Hic
TRAE *E 657 © #2004 & = £ 167% - Cable Modem * = 5 91.2 g = fiz 2004

£ 21.31% > Cable Phone * = 5 97 & = # 2004 & = £ 25.54% - 2005 & JCOM

RGUSs ;1% 5 1.72 * 2004 & 1.66 % » &7 JCOM % =t ¢ * TV JRik ¢ b i »



Broadband  Telephone % = £ 4% 3% &> @ ARPU 7r j£ 2004 & =%7,090 ¢ & 1 2005
& 7,497 o

Revenue(Yen in thounds)
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F13-33 : JCOM s = 4 fc B4t

TR KRR o A7 EE(Jupiter Telecommunication Annual report)

(6) $ M T AL

e

SEE I

dON ) ML AR ERE R e S 2 D @RI 2 & EVideo ™ F]
B R ENIT AN G B R T RN 5 (HDTV)E B 6 #cie4e @ IRIEA 4 0
402000+ 2 2005+# = B3 ST AR % F ¢ e 2 Customer ARPU",eri:Jé’@]NTL\4 H ey
EFAARE(A311) 0 2 d 2 X HRCUs#FT 7 5 N= WG RTARE = PRy
Video - Voice ~ Broadband = #& 2 F pRA% et bl 4k g o

£3-11: 3 MRTAY e ARPUASH

2000 | 2001 | 2002 | 2003 | 2004 | 2005

Cable revenue(million)| 4,362| 5,323| 16,037| 17,492| 19,316| 21,158
Comcast |Customer ARPU 47.83| 52.19| 62.74| 68.00] 75.00/ 82.00
RGUs per customer 1.21] 1.31 1.54 1.67 1.79 1.92

Cable revenue(million)| 6,054 6,992| 7,035 7,699 8,484 9,498
TimeWarner |Customer ARPU 4552 53.72| 58.76| 64.96| 72.24
RGUs per customer 1.1 1.3 1.6 1.7 1.8 2.1

NTL Cable revenue(million)| 2,509| 3,519| 3,384| 3,445| 3,651 3,554




Customer ARPU 73.05 76.58| 75.61| 68.35

RGUs per customer 1.75 1.86 1.92 1.90 1.92

Cable revenue(million)| 1,845| 2,053| 2,148 2,163| 2,199 2,300

Telewest |Customer ARPU 68.3| 73.1 76.3 79.2 82.2 83.7
RGUs per customer 1.8 1.9 2.0 2.2

Cable revenue(million) 799, 1,011 1,241 1,398 1,587

JCOM  |Customer ARPU 61.4 65.0
RGUs per customer 1.66 1.72

FA KR ATy ER

EFRZ2 E R ﬁ?%ﬁ#—‘ﬁ ATART FFERE FL ?#ﬁ?‘r@—'ﬁ RS > H AL ¢ AL
FiF A gm T FAES > A d= T4 F -~ Broadband 2 Voice % = #ch| & b AR (%

3-12) >
£3-12 1 4 AEAIE 5 7 ¢ ded £ A8
2001 2002 2003 2004 2005
Video 11.84% | 150.59%| 0.94%| 0.00% -0.47%
Comeast Digital 41.67%{—288.24%| 16.67%| 12.99%| 12.64%
Broadband 125.00%| 300.00%| 47.22%| 32.08%| 21.43%
Voice -7.14%| -7.69% 8.33%
Video 0.00%| -14.77%| 0.09%| -0.37% 0.74%
TimeWarner Digital 94.12%| 13.64%| 16.00%| 10.57%| 12.27%
Broadband 63.40%| 36.00%| 20.29%| 22.98%
Voice 400.00%
Video -10.18%| -1.48%| -1.00% -2.02%
NTL Digital -1.60%| 8.13%| 3.76% 5.07%
Broadband 337.85%| 83.56%| 40.15%| 37.10%
Voice -6.87%| 4.71%| 4.49% -0.19%
Video 7.20% -2.99%| -2.31%| 3.15% 4.58%
Telowest Digital 111.76%| 19.44%| 15.12%| 13.13%| 13.39%
Broadband 800.00%| 188.89%| 57.69%| 70.73%| 44.29%
Voice 4.55% 0.00%| -0.62%| 3.75% 1.81%
JCOM 12.80%




167.23%
21.31%
25.54%

TR KR

§0 TR R

A ET AT

AF7 3 W45 % MComceastz # W Telewests| 11§ & T AL L A 5

ARPU* # 4 (4 3-13) »

(1)Video : % ~ # - M MTREL = fles

£ i A ETF > & ComcastiVideo

Z » ARPUE £ 3 5-6%:= £ > Telewest>:2005# ARPU™" 5 #:75% = & > H & &
F% 5T = %L

AP 2E 2

Bl e BRI Joengg A

2 oW R ®* b B FR%HrVOD(Video On Demand) -
DVR(Digital Video Record) & /Rd%» 3 & & # % - o STB& § 2% = 5% {ljif
7 —‘ﬁ 2T 5 B T OARJRARS I K FF»:IZ‘#@)?TO,E' EFNRBECMFTRY Bt
BRI R FR o

-

4
k=

CE TS E RS ST

RUERE S B P S A AR BRI G R S £
R} RTAREE L2 7R UL T S ETARB P 248 £ (STB)2 ik
Lthik o FFPIFCC2 3 - Sk MTRMPZ > N R4 - St AT
Fi=TA 0 I d K #& -CableCard™ig #

Yl i MTAR 0 @
PRETERIPLE G OFY

R ﬁ?gﬁ,‘#_—%‘ AR 2 it T PRI

BHBACERIAE A R Y TP £ .

(2)Broadband & Voice : % = #ciF 4§ H 4 @ ARPUR| 45 5 ™ /f > Voice ARPUT™ ' 2 &

%] % VoIP

5 7] S

% Mobile:g: 53k @ MOU(Minutes Of Used) ™ *# » Broadband®| = & 3 #
AR T AR R AR

%3-13: 3 MT AL 2 SARPU= £ A%
2001 2002 2003 2004 2005
Comcast |Cable revenue 22.03%| 201.28%| 9.07%| 10.43%| 9.54%
Video ARPU 6.20%| 5.86%| 5.77%| 6.28%
Broadband ARPU 1.51%| -0.07%| -0.26%




Voice ARPU -10.03%| -4.11%| -4.03%
Customer ARPU 9.12%| 20.21%| 8.38%| 10.29%| 9.33%
Cable revenue 11.28% 4.62%| 0.68%| 1.69%| 4.56%
Video ARPU 6.52% 0.34%| 0.24%| -0.34%| 4.95%
Telewest |Broadband ARPU -0.36%| -9.55%| -5.55%| -10.76%
Voice ARPU -1.80%| -0.68%| -2.53%| -2.51%| -4.94%
Customer ARPU 6.89% 4.42%| 3.88%| 3.73%| 1.80%

FHRKR AT ER

FOARTAR K F &~ Bl R 1S T AR 1R E ~ Voice & Broadband 4r 3 H-a L
Triple-player » d >* & f2f#h: 2 RRT AR NP > S~ B RRInF 2 SRR F B
KT PR AEE vk o #3430 Voice ¥2 Broadband sndi B 0 BB 4R T BEFHEP G rind_
"2 & Bundling sl 1 R R FRTE R
w e ijﬂ“\ % ARPU # 4 # = - 952 W¥ F T 47 £ Voice & Broadband *: &
A ik Y Jrz 22~26% -

= > @ Triple-player 7+ ¥] 2 & Bundling i

B PRAERL S E N AR B AR BT B A AR E F R A 2w o kT
E2REREFTATMELABES 2501 4e(a)# W NTL 2 Telewest iz & - (b)
% W Comcast 2 Time Warner SE = F#3 TKCCP %2 & pt Adelphia- (c)Comcast-
TimeWarner ~ COX £ Spint Nextel ~ Advance/Newhouse + ¢ & 34 B4 # & p 2 i

MARM A ST PFIE * 3T Cable 2 & AR AR R o

4314 : ﬁmﬁijﬁ&%“

pen i Fop

1.Comcast & pit AT&T Cable
2.NTL & pi Telewest

3.Comcast & Time Warner & ¥ TKCCP » & ¥ & pi

Adelphia
BB BRI EE L/ RS S & 0 ISP, IT 4phg 2 2
5ok R iz ~ Voice # Broadband 4 & # ¥




Comcast » Time Warner » COX » Sprint 2 Advance/

Newhouse & F# Bl L 2 R &P & &

2T

AL RC |AEBE Video, Voice., Broadband & 5% & ¢ %

e
TR KR . AP AR
3.7.35 & A 47 %

FEEESPZBTRTH S REATG THR(R 315 A& el F)E A
ARPU - fia & (£ 3-16)7 18 4y ™ 3

23151 & 5§ [cAg %

Country Voice Broadband Video
3 W L A 2005 & & »
Telecom R T i 4 FHIEE
poA T 1 FHIEE
EL)) ! A A
Cable e ot e b
p A~ kg 4 4

FHLKR AR IR

#3-16 © A %=ARPU* # £

Telecom Cable
\oice ARPU T T
Broadband ARPU R L
Video ARPU 2005 & & > +

TR KR AT FE

\

()PSTN# 3 A& S8y o2 s Bl T AT 8% L8 R7FF AR TED
TRl s AT BN R A 48T '~ VOIP iz » § T ALE K
Flo LEFCR TR JRE gIs » TEFHAPBREE 2 F 6 LaIRIEER H 4
oo ARFIASRS Y BATREFLINE S 6 PP Rs e 5 0 - R d

ﬁx‘\m).:f-,'ﬁ

o




(2) Broadband 2 &-%] 5 Internet chjE (7 2 f Fend < it > @in A5 MTAREH & A
BEXFFIFRADT R FEL 04 ABATE S F P2 SRS L2 F

1) Broadband # #-iv§ fax cha £ 2 B > & R TG EF TS R E DR
ADSL %+ 17 ¢ 45 3 % 154 4 Cable % = -

ﬁ..

=

P
“m\ “\

37 % ~F P2 ORTMPS RS

Broadband Penetration ratio(HH) | PSTN / Total BB | Cable / Total BB
iR 38.0% 40.0% 55.8%
E R 36.0% 72.0% 28.0%
p & 46.5% 85.5% 14.5%
% 4 60.0% 87.7% 12.3%

FALRR AP R

(3) B4 P B IR 5§ BABH  GWBMIE & f o0 ST ALE K V0D PVR 2
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