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©® Number of mobile (cellular) telephone users is
also nearly saturated

€ The number of Broadband users is rapidly
Increasing

€ Network operators are looking for new sources
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230 k FTTH subs 450 k FTTH subs . " ENEA
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Australasia N " \l Asia o
CALA J 45 M subscribers EUEA "
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DSL leads Deep penetration
Growth picking up 1,800 k FTTH subs

Source: RHE, Comnme, Pomt Topac, Render Vanderliee
Source: REE, Cormng, Pomt Topie, Render Vandershee
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Reguired BYV per SURsCrIer

Bandwidth(up)

Services Bandwidth(down)
Streaming Video (HD) Total 60Mb/s
Live TV 20M/service

VoD 20M/service
EoD/GoD 20M/service

Internet 10Mb/s 10Mb/s(P-to-P)
Video conference or VolP 2 ~ 20(HD)Mb/s 2 ~ 20(HD)Mb/s

20M/service

Remote sensing/control 1Mb/s 1Mb/s
Total Bandwidth 73 ~ 91 Mb/s 33 ~ 53Mb/s

Average # of TV per home note

5':.' ; 1.5 {@2{}[12}

2 or more per home : 41%

Source : (KT 2003)
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Worldwide FTTH Opportunity

Fiber to the Home Broadband Subscribers

12,000 o
10,000 =
8,000 L
6,000
4,000 u!
2,000 -
o+to——0o = . ; ; ; ; ;
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

[:I

subscribers (000)

Year
+  New/bundled services and revenue streams, reduced churn, reduced
operating expenses driving deployment
« Asia continues to lead through national competitiveness
« North America rapid growth starting in 2005 due to Verizon
« European FTTH growth rate will lag over the next few years

Source: Cahners In-Stat Group, RHE, Corning
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Europe 1.4 1.8 24 3.0 3.3 3.4
Asia 15.0 268.5 520.5 863.3 1078.1 747.8
ROW 0.0 0.1 0.2 0.7 1.2 1.6

Worldwide BPON Equipment Revenue by Region Source ($M)

2003 2004 2005 2006 2007 2008
North America | 33.8 42.0 60.0 137.5 245.2 296.1
Europe 8.0 11.0 17.0 18.0 20.0 22.8
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Etnermetintte EisitEMile(EEM)
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Why: Metro Ethernet

>080% [LANSs are Ethemet

OpEX: saving 0 INn managemen
environment, engineering cost, etc.
— CapEx: saving 39% in core/access
facilities
* More economic services for customers’
Internet Access & Private Data (leased-
line, VPN, etc.) **

Millions

$20 1

3-Year Cumulative Operating Expenditures

B Environmentals

@ Ongeing Operations

Optical Ethernet

Legacy
SONET/SDH

Millions
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3-Yr. Cumulative Capital Expenditure
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m Metro Access
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WOrk

FTTB NG SDH-based MSPP/
Ether Switch + EoVDSL
| | |
ETTC Ethernet Based xDSL
+ DSLAM (RDSLAM) ~ Etherpet/IP|Enabled

| | |
ATM-Based xDSL

+ DSLAM (RDSLAM)

~10Mbps (Copper) ~50Mbps (Copper)/1Gbps(Fiber)] ~10Gbps
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Internet
Gateway
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Service Nodes

Loua e

Frame/Cell

Rela
Telephony

wisted Pair

]
Videg

FTTH

FTTB
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@ Switch

¢ Home Run (Point to Point)

¢ AON (Active Optical Network)

4hEo time
I’,-‘:‘H Fi Rt - .
“ Optical
Splitter

¢ TDMA-PON < WDMA-PON

Source : (KT 2003)



32 or 64 fibers
64 transceivers

1 or 2 fibers
66 transceivers

p2p

1 fiber
33 transceivers

P>MP passive
optical splitter
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TDM FTTH

UPSTREAM-1.3pm

mm |

DOWNSTREAM-1.55pm

‘ Optical Transceiver

TDMA PON relies on complicated Burst Mode
Transceivers and DBA mechanisms
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B-PON

ITU-T G.985

FSAN/ITU-T

FSAN/ITU-T

IEEE 802.3ah

IEEE 100BASE-BX G.983 series G.984 series 1000BASE-PX
Transmission e ATM GEM Ethernet
frame
Transmis§ion 125M | 156M ~ 622M -~ 115266M (21.14pG) \’ ( 11C.52a5f?er
speed (bit/s) | (100M after decoding)| 1.2G (down) 622M (up) decoding)
Wa\zﬁlr?\;]gth 1.3/1.5 1.3/1.5 1.3/1.5 1.3/1.5

WDM for video

NA

Available

Available

Available

NA

DBA

DBA

DBA

IP service

Full services

Full services

IP service

Source : NTT Access Network Service Systems Laboratories
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WDMA-PON based FTTH

GbE connections with service
networks

¥1QoS guarantee for new service creation

Source : (KT 2003)




Networks
Ethernet VT " Fiber Core
! LT LT —+ network
L7 FWA (Fixed Wireless access) =
N
SW
—" S Fibe — Router

Source : NTT Access Network Service Systems Laboratories
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How Home Networking Works

House wiring used:
Existing phone wiring

-

Enabling Technzlogies

Card in computar
connected to phone jack

Computer configuration

Phone line
Power Line
Wireless
Ethemeat

Click to see how It works




«Standard’s version updated
*HomePNA 1.0: adopted Tut Systems at 1 Mbps
~HomePNA 2.0: adopted Epigram’s “iLinel0” at 10 Mbps

*HomePNA 3.0 specification was released in June 2003
*Up to 128Mbps(240Mbps optional) with QoS support

Central
Office
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Wireless Home

IEEE802.11¢g Bluetooth
Freq. 2.4GHz 2.402~2.48GHz 3.1~10.6GHz
Transmission _ B
Rates 54Mbps <=1Mbps >=480Mbps
Distance 10~100m 10m <=10m
Power >=1W 1~100mW <lmW
Application PC peripheral , short Short distance
WLAN . . .
Supported distance multi-media
Product |NB-PC-~Pocket PC, NB - handset . etc. Digital TV Set ~ DVD ,
Types etc. etc.
Price High Low Low
Key Cisco - Lucent , etc. Nokla_\ Motorola ~ | Tl ~ Motorola ~ Intel,
Vendors Ericsson , etc. etc.
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IEEE rlow forrns 802, LS siticly ofollo to nvesticeia tra feasi gty of ir)s
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~Ad Hoc Home
Network
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Related Standards B'odles to

IHeme Netwerking

Source: HomeRF WG

Plug & Play discovery_ and
enumeration
Jini Sun Service lookup | JAVA
discovery
DLNA HP, Intel, Microsoft Nokia, Panasonic, Philips, Samsung, Service Framework
Sony discovery,
Media Format,
DRM
Home API Compag, Honeywell, Intel, Microsoft, Mitsubishi ,Philips Windows API
based
0OSGi Ericsson, IBM, NCI, Nortel, Oracle, Sun, Alcatel, Motorola, | residential JAVA
Lucent, Enron, EDF, Philips, EDF, Cable & Wireless, gateway
Sybase and Toshiba /SOHO/ROBO
Home PNA | 3Com, AMD, AT&T Wireless, Compaq, Epigram, HP, IBM, LAN Phone Line
Intel, Lucent, Rockwell , Tut Systems
WLAN + DECT | RF
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MEDIA

Pre-Recorded Content
Personal Media

Source: Intel

OADBAND

Digital Liwving Metwaork Alliance

VIOBILE VIO IHIMIEDIA

Services

ROADE
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PC: o .
* UPnP Control Point Digital Television: _
* UPnP A/V Rendering Device * UPnP Remote I/0 Device

Audio Player: * UPnP AV Rendering Device
* A/ Rendering Device

Digital Camera:
* UPnP A/V Content Directory

UPNP network
of Devices

L

Wireless Handheld: Printer: Electronic Picture Frame:
+ UPnP Control Point * UPnP Printer Device * UPnP Digital Picture Frame

Source: http://developer.intel.com/update/contents/it06031.htm#overview
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Alliance

OSGi (Open Service Gateway Initiative)

Industrial

Applications /| Bundles Auto@
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Meet the techn
Taiwan indust

16%

A total of 6,
Othe 04
=1le 0 /]

20%

149

50%

of

Computer & Communications
Research Laboratories (CCL)

 Mechanical Industry Research Lab.
* Union Chemical Laboratories

* Energy & Resources Laboratories
» Material Research Laboratories

* Opto-Electronics & Systems Lab

e Electronics Research and Service
Organization

e Center for Measurement Standards
* Biomedical Engineering Center

» Center for Industrial Safety and

» Center for Aviation & Space

 SO0C Technology Center

 Nano Technology Research Center
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General
Director's

Computer & Communications

CCL Organlzatlon

B Advanced Technology Center

M Internet Software Technology Division
B Internet Platform Technology Division

B Wireless Communication Technology Division
B Communication System Division

B |P Network Technology Division
M Digital Video & Optical Communications Technology Division
B Network and Communications Technology Center

Office

B Administration & Industrial Safety Division

B PRs & International Collaborations Office
B Strategy & Planning Division
B Technology Transfer & Services Division

B Quality Assurance Department




Researchers &
Engineers 652 *
(86%)

etal NUmBer:: 754

Others 16
PhD. 92 (3% Bachelor 53

(14% (8%0)

Master 491
(75%)

, iNaAarce - RI=D
NYINEENS; . 6oz




Government
(MOEA Projects)
NTD1,224 Million
~USD 39.4 Million

Industry
(Services and Contracts)
NTD 1077Million
~USD 34.7 Million




Wireless Comm.

* SOMLC : System on
Multi Layer Circuit

*« WCDMA Common IP

* Re-configurable
Radio Access

* B3G Radio Access

* MIMO Technology
* B3G Interworking

CCL R&D Focus

Broadband Comm.

* FTTx Access
Technology

* Network Security &
IP-VPN

* Metro Ethernet
Networking

* NG-SDH Technology

Intelligent Env. DTV & Video
Technologies

*Smart Pervasive Device « MHP

«Human-Machine « DTV chipset
: : « DAB chipset
interaction - MPEG-21/IPMP
*E-Learning . DVB-H
*Internet Security
*Pervasive Computing




omputer
ommunications



Computer & Communications

> ITRI/CCL <':

3 ’HHH% 2

.. Ke :
Training & Technology Compgnentcusmm Design Turn-key

Consultancy

Transfer

Supply OEM/ODM

System

Spin-off
Joint Venture
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International
Companies :
p Sponsershi Government

» Early License 7
» Tech. Transfer»

Tech Transfer / Joint developme
/ Patent Cross Licensing /
Custom Design / OEM / ODM

Strategic

Component Alliance

» Custom Design ~
= Testing & Certification ™% A

Customers

Sales/Tender

» Joint Spec.

International IP/IC
Vendors
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