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B e F—RKIPBRE - SR BHAEERASHL P AHEXEE - B
b KDDI 2 8 3% h 226 A c @B M S4B 11 Air» RdE 5k - A5 S
BABRFGRR - EAXB AR AT ET @B A Sk MPLS b B4
A, 0 ATA 483 22 DWDM % Optical Cross Connect % £ 2#Mf% » B84 B
TR BHEE B MPLS # £ 2 Terabit 5% & 2 » 314 MPLS-VPN
BoLBERMAY > RAEBKE -
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In an edge network, alt
= - T services, such as a voice,
ATM, and a collular arc
IP-mized, and handed
over to the integrated
core network

>

(. /,) T iﬁ <l

f/;///%‘” / \[); lm i 1 ri co m.u u..( J_—"\

In the integrated core
_____ o network a separate MPLS
- path 15 assigned for each
service with QoS

By 11450 Adzeo i8S (KDDI 2 38))

BBl B h A B SRR AR A XA
B (BPHEIAG?FE) rvas QORI ERTS > BREA1ER T
o B PRAL B B N B HRARE SR E L 48 Hikari-soft Services o
e B R @B b N L3 4000ps 48 IR &38 A8 4 ~ 1000 %8 AWG

T~ BB A 0 384T 40Chos 8 ki 2 DWDM A& #4335 388k 0 B
BEEZE 201 N2 -
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BNE Ry

BAFLARIALINRARREABLREB Y BE » B8 b—F G5
ERMLHMB AN REBETENER A LB A - R Internet AR 68
B EBAENERUBEBMET > BATBLREBAHYRRAAL LR
Fli2 £ 64 F 35 &M% » R7598 B 4 ISDN + ADSL (512Kbps — 8Mbps) ~ E4A &
S#EE (2Mbps) ~ kLT A48 (10Mbps — #F Mbps) % - 2% ADSL
BIFEDHRA TRONRM » 55 15-8Mbps» §X2b—FFH > BFE
W#AL  FiE NTT DoCoMo 2 8] » BAEH B LGB ROMAE » RR %3 D
10Mbps » FHIGEF RN EEEL M AR TIZRMBHLE -

VoIP R RENEA » RIE] 2004 £4545 3| 23RBHE B8 40% > @ B A
A HFBAFd VoIP BX PSTN » B AT 8 44 % % ISP 424 VolIP #9R# » NTT
Communications & KDDI 4,424 VoIP AR#% » KDDI # £ 484 2005 £/ F 4
Telephony backbonenetwork F - skt BEF R EEE - & IP-VPN &
@ > BAEH 28 A BGP/MPLS VPN A& Ipsec-based VPN » f a7 £ T4 %
A IPv6 - E4F HASH -

A AAK +— AR IDC 617 - KDODI £ 2 24 1990 4 Bp % 4t
B » 5 4 NTT 100 & IDC % & 23K » 23k IDC 4 2004 4 35 4 45 i 3|
£4 1100 70 - M EH ORI EASME LR ARMA B IDC MA S
£ EERMAEE -
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HAZE %

[¢]

BERE

NTT# 418 2 &2 8RR

B 4~ ADSL7 35387,

B 4 IDC3E,:R,

B & IP VPN

B 7~ VoIP

H 4 (NGN, i-mode, Speech R&D, LCD, )

NTT# &4 = 850 0R

NTT was reorganized to a Holding Company on J uly
1, 1999 with Class 1-4 subsidiaries >= 150
companies;

NTT FY’01 consclidated revenue ¥11.141Trillion
(+9.5%), (FY’CO: (IP, mobile, fixed)=(¥2.1T, ¥3.6T,
¥4.7T), from FY’99 (¥1.6T, ¥3.2T, ¥4.9T));
FY’99&00 employees 224,000 o

NTT d.C. FY’00&’01 R&D budget: about ¥200B
(#80B from NTT East & West) » 3000 &2 A 8 ;
2,800 patent applications, 3,000 man-days for ITU-T,
ISO, TTC, etc.
NTT five class 1 & 2 subsidiaries: R&D 5-6F A

~ NTTE/W #£/ — 4 ADSL £MR % % * # F] maintain;

— NTT Comm. E#3Z# —REB/ A TR A% TRy
#7 $2 ] 45 team(several R&Ders) 2, i 5 £ NMC o
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HAZ %

B A ADSL 38,7,

Approx. 35 million internet users in Japan (30% % &

% vs. 50% in USA)
NTT East & West: 1999/12 launched ‘test market

trial” ADSL IAS with flat rate ¥5,100 per month, and

512kbps down & 224kbps up.

FLET’S ADSL - attract 40 f 7 (90%A: £ A /)
in Tokyo&Osaka from *01 Jan. to July.

Yahoo!BB, a low-price ADSL service, Full Scale

Operation in Sept. <> — A P94 400,000 (98 47 &, 1M)

¥ 35 > other providers will follow and cut price.

1

oMs [EARTRI RSN i}

12
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increase of needs for flat-rate,
high-speed access services

MADSL users mé:roascd rapidly aftor the FLET'S ADSL service started

- P

#mYahoo! BB, a low-price ADSL service, started full-scale operation in
September  Other firms plan to lower prices, the market will grow further

Numb-r of Flat rate/ Broad band arec s uervios fucilitics in tha 0o covenad by :l"t\)kvc Bruﬂ,h

LR ~

by

14 o
Wonrrr oy

B - - ] 33-‘3

; e e $p s
\ o e J e

Competitors’ ADSL. Services

#In Jun. Yahoo! BB declare their starting ADSL service with half of market
price and have got #00 thousand subscribers Jn a month

% Provider will cul in price in Sep when Yahoo! BB will start their services

WSO netis scheduled w provide sarvices with G dmt / Annex G Situation of
access speed and @riif are something like a confused fight

-

Tan@c_hxding Internet conncetion chargs) and access speed of ADSL providers

Com-pany Service Max speed rMonthly Charge valid
' < (down hink) Charge from
NTT East . [FLETS ADSL |1 Biibps 4800yen Jul

JT ODN J-DSL 1 S5Mbps 4100yen Sel;.*

KDDI DION ADSL. 1 SMbps 4100yen Sep

Yahoo! BU * 1f Abs 8 Mbps ,2500yen Sep

So-net SomotADSlBM 8 Mbps 3500yen Aug

Biglobe Toukal ho dai 1 5Mbps 4200yen Sep

__|aps.

@nifty ADSL. accoss 1 S5Mbps 4200yen Sep

Service

(RN
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ﬁn@r@as ng needs for office-to- office
e data communications

[1The office-to-office data communications
market is exoected fo  grow: steadily

l -.nnnu ot chu)l_\ég n u;_gc nfm qorll services by Japanese Lompanics
RIS LR compan)

3a00%
e e v 40 R ESAS

0o, — el =

/607

200

150

@w basic policy for IP-related products

- Quide subseribers to use the Internet "B FLET'S”
“FLET'S ADSL? “IFLEY'S |SDN”

o Sceure o%fice-use subseriber lines with point-to-point
dalz communications tralfic services

> cubseribers with our sales staffs appointed
oxclusively “Wide-area LAN-related producis”

_ . S
o T T I T
gg“ -y ¥ \ R
gh ~" BFLET'S
' fitomer )st_] 4 FLET'S-ADSL
*% < FLET'S-ISDN

-

UL G

o ued o

Lo
joe 3

or 230

KEE SRR |” Wide-area LAN-  BFLET'S
Related product + FLET'S-ADSL
nxorno(}__l FLET'S-ISDN
1sp H
_m

loo



Pmdu&* offered for @ach user segment

and general public duovs
- Wick-acca LAN-rolstzd products meet needs for pomt-to-point data
coemmunications sesvices
~ 1P sccese-rclat., o wroducts meet necds for base technologies for Internet
access wnd poiui-to-point communications services

-
o0 e
Marketing to Corporaif \ 1@ - l -
corporamona / users | \ : 1081
st n'y fo v l';] .
4 4K Paca  rohied ptaducts

T w/ L:m\

. =
Marketngto - Mk wzeo . m\ﬂ -

ofiices / .0?5 X \’”}
Fritvytott e nd e ued Am‘ﬁl “7"1

| sy meQEL.
‘L0 SIINF

J
~
— N g
A5
©
3
a8
EieL ANERE]

L U —

‘W Wide varleiy of products are oﬁ‘er»d to meet neads of corporate users \

~ \\___—H__

¥ anr bl ( ST LN ETY m
" B / - .o . - _ a
Marketing to\ General o 13 g1/
general pubhc/ piblic A ERIES 2 {1 woss
L = 3
gsers gaevimspramE o LoBd L
NTT E 6 Ty Ooe IR L '

[ — - v vy = e e

NTT ADSL fare

- R# &
— FLET’s ADSL from QOct. 1, ¥3,800 - >¥3,100;
— FLET’s ISDN from Oct. 1, ¥3,300->¥2,900
— B-FLET’s (P over optical) Aug. 1 B4 %52

- R

— FLET’s ISDN : 128K ¥18,000;

— FLET’s ADSLi.5M : ¥5}, (family) & ¥38,500
(apartment);

— B-FLET 0.5/34M ¥288,000, 35/69M ¥650,000,
'70/135M $£880,000;

— Wide LAN : 10M ¥91,000, 100M ¥840,000.
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NTT 1DC

o NTT communications: FY’00 US$ 11 billion, 7,250
employees =2 IP service + NW service + iDC service
=> Global IP company

o NTT comm. % April ‘01 s 3iDCE %28 > 100 8
I o 100(NEXA I

— provides co-location, dedicated hosting, shared hosting, &
managed services.

— (April *01) With 60 DC sites in Japan(4 #4% # o) with
70% occupancy rate;110 sites worldwide (Verio, acquired
Sept. ‘00).

° Japan-wide exp. 900,000 sqm in 2003. NTT plans
90,000 sqm in 2004.

19

Marices Overview of iDC Business i

— - —

Projected CAGR of 58% tor global DC Market
-Projected global market size of $110 Billion 1n 2004
-Asia/Pacific uccounts for 13% n 2000 and 1s cexpected to be 17% for 2004

1(2%308(;\3) £ Convalting & Ober traditional S i ces 109,544
’ 00 € Dincut Sales v
' o Whole seles Ast/Pacific 175

00.000 B LY T M oRi— 83,836

v Shared Applii.tion Hosning = . 169

A
80,000 LR R = 59766
TG North Anierica 519
60,000 — -
IBOW s
— iyl 8%
40,000 ’
48%
I l 1E 3'7["‘
4 s Arope 32
20,000 . Haos 5% g
I e A
s SR e » N AV
nnn 2001 2002 2003 2004
SuurL Gartner Consulting * Globa) Network & Datacenter Lad use 22,2001

31




Data Center kaeei Size in Japan T ——
Data Center (Co-location+Hosting) matket size of Japan
(US$M)
10,000
Lol o URULR S
Har 2 vm /’?
8.660 LRI
AL A
=Rt Tdan
6,000 —— (B g
Ohvecgely eodoe ey .
// 3 ~
4,000 s
. /;//0//0
. 22,000 e
e
?{ eIt e i e
2000 2001 2002 2003 2004 2
Competitive Analysis in Jopan Market . BT e
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Primary DC Market Players in Japan N

Start of bcC Lowat — e~ DC sy —
¥ ation " 0 du ate) , ired
Ser\nce Cl?'?’:};l;y (Price per rack) | Howns Managed Services Hosti
o T 43,000 ok wl Munsening Repoing Backup Sceun
] N yo,Ovaka oty nioning Repmting Backup v
Bl—r_('j’_mflluffffm Q?Qf)ﬁ 46}1(‘1(1(7)['_(21‘[7,,\‘,"".,“, .‘_“m_’?ﬂﬂ*l, o | Smart Contents Delivery St imng O
§20 [e]
g AboveNet 1999/12 [8800} Tokyo (Pone ne,omibley | X x
= 15,000 T .
- 5 [e) Mamtarmg , ScLurty , Storage
: Exodus 2000/ 160,000} fokva (Prive narutise) X1 Contents Delivery X
v} P— N bt - - iy -
g ptal Island 1,530 Jok ¢] s | Monionng Reporting Backup
g) Dl bland 20008y Spop | e | o~y || Coments ey x
C&W IDC 997/12 [‘:(’:{)1(;1(; Tohy oK mag 1wa n’(gvm lo) ;\;l(;l\'lltljr(ljti‘llr{up:,n’{ilg .Il!.t: kun %
a4 Osaha 206 igital Cortificate Acquisition
g = - P
E v _ i Monstonng,System Rebout
S NT-pC 199373 N eronggo~y i O | Remote Opyration . O
12,00 o ;
KDDI 1990, ohyu Uk y oy L% | Momtoumg Reporting On S o
130,000]1 (150 00~
" (27 locatiunyy. A Support Application ]
TIS gr’( Y 33,130 X o Mongaang Sciver Operation Security
o ':)ix_).l‘o}j(!.!w()l fohyo ] GISD080~) X Database se Systems Integration: Apphiea unX
5| K 41 28000 ) [o) Montoring Reporting
@ R 20004 300,600 GatmmaHyia, (% 80,01 ~) O Systers Consufung O
25,300 ok yo. 0wt N S o
NE ” » ohyo,Ocafa i [} Manttoring ,Sy stems Operation
NEC ) 200044 270,600]] (Stscamunsy | rienonat x Systens Consulung Plattorm_ 0
15,800, )
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Our Datg Center Service Straiegy TVt

Provnd; Onc—su (5» and :éinh Value-added Se Service by ‘xddm:§ packagu of Network Service

and/or Advanced Service (teatative) onto the Data Cenier Scrvice

Network Service + Pata Center Service + Middleware/Platform Service
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7T Cemmunications

Data Center Facility

O NTT Communications can provide the excellent environment for
Data Center service as one of the best telecom carrier worldwide,
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KODI IDC dotsquare

o KDDI=(Cct. "00)XDi>--DDI+IDO, 6800 employees,
(’00 Revenue)US$5,635M > mobile+IP+network
* IDC Fleor size: (2601) 20,600 sqm, (2002) 40,000 sgm;
connected 17sites in Japan
¢ Focus on value-added services & distinguished value
(better CAM). e.g.,
— IDC Ethernet (open on July in Tokyo sites, 1 user now, 10,
¥/100Mbps port-pair, mesh; Osaka is ready),
— e-seitlement “Pay Counter”,

~ streaming (open on May; live show from ISDN, On Demand
from Internet),

— Premium Cperation (active monitoring).

— Managed Storage: SAN, and Remote Backup "
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[P-VPN ang Vol
Comparison of Network Provider in Japan
“Neiwork | iP access (IP-H;/fP- IP transit (PSTN- ]
provider PSTN) IP-PSTN)
NTT IP-VPN "~ FFS
OCN
JT IP-VPN FFS
ODN
. FCC PSTN-IP-PSTN |
KDDI IP-VPN ~ FFS O
DION
FTTH trial
| CATYV trial
FCC: Future communication company coming tn 2001
FFS: For future study a2




Service Crange in Japan
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‘0 Future 1erget © Current l'
- I From NT1 Communications

elMiost companies cucently use Frame Relay

°IP VPN will become the most powerful service 33

Techinical Trends of [P-YPN in Japan

* Major scrvice providers in Japan choose BGP/MPLS VPNs
— Cisco and Juniver suopet BGP/MPLS VPNs
- BC2/M2L8 VNS cost lower thaa do leased lines
— MPLS 1s regarded as the future forwarding technology
° BGP/MPLS VPNs(RFC 2547bis)
~ NTT Communications (Arcstar VPN), Japan
Telecom.(SOL.TER:A), KDDI (ANDROMEGA IP-VPN)
° [Psec-based VPNs
— NTT Communications {OCN Business pack VPN), NTT PC
Communication (CUNeis)
 BGP/MPLS VPN extension for IPv6 VPN

34
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Andromega iP-VPN Service Feature (KDDI)

¢ Direct access
— Private line: 84kbps to 6Mbps
-- Frame relay: 16kbps to 1Mbps (CIR)
—~ ATM private line: 0.5, 1 to 135 Mbps (CIR)

— LAN: 10 base-T/100 base-TX (provided in
data center)

- FWA: 192kbps to 6Mbps
— ADSL: 512kbps, 1.5Mbps
* Remote access
— Dialup access (PSTN/ISDN: ~64kbps)

— Mobile access (cellular: ~64kbps/PHS:
~64kbps)

37
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"'*57’1‘]';6’ — 40% share will be estimated
8.000 ' international a for VolP bv 2004 J
5000 VolP PNy ’
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4000 } KDDI! expects VoIP new market.
3000t ) - N - CTi (Web Call Center)
200 oo gy ] - Enum solution (E164, IETF RFC...)
1000 <V . E . - .
oV e e L S By U Web Directory, etc
1987 1098 1890 2000 2001
year
(Million $) VoIP in USA . ¢ " VolIP in Japan 25 000
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16000 | | PSTN replacement by
VolP will be started.
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VollP Service in Japan

o Nifty (Bit Arena)
— Internet free phone
o Fusion Communications

- Gateway to gateway service via the
internet (PSTN-IP-PSTN)

oNTT-ME(WAK WAL CALL)

— Gateway to gateway service via the
internet (PSTN-iP-PSTN)

°JENS(AT&T @phone)

- Gateway to gateway service via the
internet (PSTN-IP-PSTN)

°Many other providers

39

Vol Services (NTT Communications)

o “NTT communications Clearinghouse”, Jan. 00
— Vol scrviee for ITSPs (connecting ITSPs)
o Gateway to gateway serviee via the internet (PSTN-IP-PSTN)
o “Arestar IP-VPN voice-mode”, Nov. *00
- YolP service for business customer: providing VelP in
VPN and ‘breal-out’ to PSTN
o Gateway to gateway service via the internet (PSTN-IP-PSTN)
°“OCN volce-mode”, Aug. *01

- VolP service for consumers: providing VelP in OCN
and ‘break-out’ to PSTN




KDDI VolP Strategy

* Two types: VolP for IP access, VolP for
backbone rnotwork

* Three step approaches toward VoIP

- Step 1. Vol for business IP user(2000-2005)

-- Step 2. Voif for residential IP user(2000-2005)
e Expansion of broadband access
* Ennancement of VolP telephony (QoS)

- Step 3. Vol for telephony backbone
network(2005-2010)

— Step | and step 2 proceed simultaneously

41
Conceept of VoIP Network Architecture
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Step 1: VolP on Business User
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Telophony 4
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From KDDI

Step 2; Vol for Residential User

tocal
Te lophany
Nehwark

Transit Telephony

Local
Telephony

Netrvy?n‘ Notaork

¢

Projection: ~— 1=
200 users IP—VPN e
(BB access) .

Intornot Scrvice

CA: Cail Agen?

RS
he=

—8roadbrad access for residantial user will bo expanded and scalability of VolP network
1s required

-VYolP products will be avalleble with reasonable price and functions for residential use

Ur’"

From KDDI
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Sicp 3: VolP for Telephony Backbone
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S
Issues for VolP Expansion

o Numb@r}ng plan

e (Q0S

¢ Interoperability

*CPE cosi

o Nal/r'W

e Replacerent of PSTN

* New applications using voice and web
collaboration

From KDDI

46




Image of NTT-C 2nd Generation [P
Network-based Services

2nd gerzration IP petvork sorvices W New voite services ﬂ L 1P and voice linkage services
| -

\
~Mobule-IP(3GPP) -High quality voice service(7KHz CODEC) | -IP call center |

/Fixed Mobile Convergence -Multi-connection services -IP video conference(Web conference) !
~Streaming(Multicast) (Chat, Telcphane conference) -Intemet call wainng(Web-Catchphone) 1
-IP-VPN(Secunty) -UPT service(Unuversal Personal Teleph -C contents services |
-E-Commerce(QoS, Security) -New termunals(Bluetoorh, Screen Phonz) ¢
-IPv6 services )
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KDDI Next Generation Network Concept

In ¢n edge network, all

L‘ /A\\_ sorvices, such as a voice,
; . Q ATM, cnd a celluler, are
!
= IP-mized, and handed
i ’1\@37““ corg notwrork ] over to the integroted

care network

In the integrated coro
network, a separate MPLS
path 15 assigned for each
service with QoS

HAEZ :
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KD tntegrated Core Network

e Integrated core network= ‘intelligent optical network’ +
‘MPLS cnabled high speed router’
s intelligent optical network
- DWOM and OXC based network

— lexibic and expandabie network configuration in
nature

— Automatic setup of an optical path
» MPLS enabled high speed router
- Use of terabit high speed router
— Use of MPLS for network engineering
— Efficient network utitization(traffic engineering)
- integration of various access networks by MPLS-VPN
- QoS based service enhancement 49




Speech/Media R&D (NTT AT)

o Flash-type Multilingual Information System
~ Domain-based I-translation & corpus-based
synthesis (B 3 to B35 > 3t3% » $3x - #x)
— Multiple terminal types: e-mail, Tel./F ax, portable
terminal, radio,

o MatchMail-Call Center

— An automatic e-mail classification and distribution
solution

— B 3 analysis, FAQ/KM DB search/response

51

° Speech-based Agent
— Fare information retrieval
— PC Drawing command demo
— Match Number game
° Digital Library
— Virtual Reality of school, on-line media, K-resource
gateway

— Knovledge XML cataloging/Search £39.50, 1.3M word
synonyms dictionary, Document mining, book-type
browsing

- Streaming data services

° Audio technology & product: quality evaluation (e.g.

3G, VolP), synthesis/recognition, music/voice
reproduction (e.g. compensation, noise reduction
earphone), CTl automatic IVR & voice portal

52
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NTT Image WaterMarking and Verification
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