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Broadband Internet Business in Korea

Broadband Internet Changing Life Style :

.=y iy - .
f--'..'_-:.ﬁh.. . i aie "-" &hh

Fiber as the Next Generation Enabler { !ﬁtﬁ

Bringing Fiber to Customers
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Broadband take-up over first 10 years is faster
than previous services across the OECD countries.
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(unit: thousands)
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(Unit: Thousand)
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@ Phenomenal increase of broadband Internet usage

Weekly hours spent on Internet & TV % of daily Internet users
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Internet
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(ref: isis.nic.or.kr)
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O Off-line activities being shifted into on-line activities

On-line More than 30% of transactions done through Internet
Banking 0.12 Million users in 1999 - 22 million in 2003

On-line Stock More than 50% of total transactions via on-line

trading 11 Trillion in 1998 - 3732.7 Trillion in 2003 (Korean Won)

17% of total commerce transactions

e-Commerce 58 Trillion in 2000 - 238 Trillion in 2003 (Korean Won)

Public

certificates 7.7 million public certificate users (2003.4)

Market size 2.5 times the size of console game market
On-line game Evolving into another type of entertainment area
Game league similar to professional basketball league

"The Value Networking Company" Choi young bok -




__ fducaon Generation
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Dark Side Bright Side

o Subscription Growth and Forecasting
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O Survey on current Internet usages
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O Next generation broadband applications

Mainly used for
best-effort,
data-oriented,
store-&-forward

applications

quality-based, interactive/distributive media applications
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@ Different business
From access service to end-to—end service
Both best—effort & QoS service

@ Different network

More bandwidth
» for Internet access = for enhanced services (e.g., media service)

Controllability
= for QoS & security
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O Target: 100Mbps per household

Streaming Video(HD Level, 3 channel) : total 60M
Internet :10M

Interactive multimedia communication: 4Mbps
Misc.

™ Broadband evolution

<1M 3M SMJ' 26M J' 100/ Bandwidth
VDSL Ethernet
ADSL | Ethernet | Fiber
FTTC FTTP/H
Copper Based Copper Based Fiber Based
UTP Based UTP Based
2002 2003 2006 2010
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O Existence of areas with poor quality (distance sensitive)

BI2K-1.8H :
512 K 0l&t

(ref: KT, 1999)

Start of FTTC-based access network deployment
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O Purpose: O remove areas with poor quality,
® increase speed

O Introduction of “cell” concept in fiber distribution

&))
KD

&))
Ag)) @

é»)

m | : ! Apartment
: 0y

Non-apartment
Residential area (VDSL, Ethernet)

(VDSL, Ethernet)

<Cellular Mobile> <Building, Apartment complex, Residential area>
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Feeder loops around the CO
istribution: branching from the feeder loop

@D
@ Cell size depending on demand density

N
A AN
s ’\39'/ 7

®

co

Doubling the feeder loop capacity

Optic
= "‘ Cj(i Copper
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O Criteria for technology selection

Features
Bandwidth: dedicated 100Mbps
Protocol & bit rate transparency
Graceful Upgradability
Security & privacy

Cost: CAPEX & OPEX

Features

O Passive optical network technology as an attractive solution

TDMA vs. WDMA-PON
Feature vs. Cost
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Target cost structure
@ Deployment cost

Comparable to xDSL i
0 0% | Labor
deployment cost (< 150%) B 28%
Adoption of mature optical °
component technology il Cable &
Ml OSP HW
50% 27%

@ Outside plant cost
Significant portion of the total
deployment cost (cabling + labor)
Maximum OSP resource re-use
New technologies, e.g., micro cable

40% r

30% r

20% r

10% 1

0%

o (cable cost: 19%)
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@ Services that pay off
Needs to prove profitability
Continuous pursuit of premium-class services needed

@ Regulatory issues
TV broadcasting over IP
Unbundling issue
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Broadband business in Korea calls for new market

Fiber to the Premise/Home as the basic building block

O
@ Next generation broadband: different business & different network
™
o

The Big Picture: BcN Initiative in Korea

* Fixed/Wirelss
Integration

.

®f

Existing and newly
emerging services

Network control (QoS, Security,
IP Mobility)

Multi-Service IP

Backbone

Wireless Wireline
Access Access

"The Value Networking Company”

« Communication/
Broadcasting
Integration

» Voice/Data
Integration
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ervice & Contents
vooB PPV PVR & Dedicated [ ive Evenis
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lefe KT

% TPS (Triple Play Services) —> QPS (TPS + wireless)

——3+ Networks 1 Network

J - Twistied Pair

»

4 T

“ - I, TV-based Services *
£ ﬁ,?: IBis]L (8F:1s]fz} | - Basic voice telephony

&‘{# T'f , ATM"‘ * Enhanced voice telephony |
W i [ [

!:-.
r|

Phone-based Services

- Live TV and radio b
* TV-on-demand
* Video—on—-demand

B

* Education—on—-demand

ﬁ' I.,.'

\ E FC, DBS Broadband Internet Accesg

T - Live TV and radio .
Video—on—-demand

NN—0amano

PC-based Services

it

* Music-on—-demand
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PTP —» Home Run

FTTH J|= AON A~ o

= TDMA-PON — E-PON \

G-PON |
PTMP

PTP : Point-to-Point /" WDM-PON —v CWDM-PON
BN Aetios Dot Ntk A DWDM-PON
PON : Passive Optical Network PON a
TOMA : Time Division Multiplexing Access _ WDM+TDM)
I\(\I_I%I\[IJIN. :\AII\aT\I(,(Ia_Iggﬁth Division Multiplexing Hybrid-PON —» ( e
E-PON : Ethernet—PON

G-PON : Gigabit-PON
CWDM : Coarse WDM
DWDM : Dense WDM
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Trend of Broadband Access Studies
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PTP — Home Run

% 2N (or N) fibers

® 2N Transceivers
+ [00 many fiber cores required
+ 100 many transceivers

co Optical Fi

e o
=

Choi young bok



PTMP — AON

® AON(Active Optical Network)
+ 2N+2 optical transceivers
+ Fieldlil d& =5
+ =LA =
+

=2 RAE==HE

0OBase-F

co
’ 1000Base-LX ==y @
| 4
? Ethernet

ke \ o

£
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TOMA - PON

% Downstream bandwidth is shared among all connected ONUs
% TDMA-PON

N+1 optical transceivers

+ Fieldll dE32 S 2R

+ TDMA % Ranging Protocol 2 N
+ ONUQ =310l [HE Transceiver 2

+ B-PON, E-PON, G-PON

+  JIYX SIHAl g = 24

_Lime
Optical
Splitter Downstream
data is
broadcast

Each receiver
distinguishes
their data by
MAC address
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DMA - PON (Ranging 215)

% Without ranging

, By 2
/V3

Collision
% After Ranging
/ONUD 'B
ONU
1 5 /
\\3 ONU
No Collision ‘

Upstream = TDMA protocol
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¢ @ @ ¢ @ @

&

One lambda for one user

N+1 optical transceivers

Fieldil M2i23 22 Q

LT o-ug

TDMA & Ranging Protocol 22 &
Wide Bandwidth per User

Protocol Transparency
Jr XHAIAH 1P, VoD, B

CcoO

el X &

K

A\

A

Remote
Node
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Hybrid = PON

® Hybrid—-PON
+ Fieldl] =282 2 ER
+ Large Subscriber number per feeder cable

+ NoO more Feeder cable

CcoO

RN

(AWG) l

-
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lefe KT

1. Evolution of FTTH In KT

2. R&D OSP New tech

3. OSP Equipments, Devices and Mat’ls

4. Future works and Issue

Choi young bok



O Feeder loops around the CO
istribution: branching from the feeder loop

@ Cell size depending on demand density

@

Doubling the feeder loop capacity

co I

CO
4

®

A

_ _"';;_7 - I e
 BB-Shelter.
- BB-Manhq;g

distribution A/
i
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= 1 Cell of 32 Subscribers
- 1x32 Splitter (at RN), 4 Distribution Boxes with 8 Channels each
- 1x4 Splitter (at RN), 4 Distribution Boxes with 1x8 Splitter each - 30% Cost Reduction (est.)

1 Stage 2 Stage

SM4C 100m

SM4C 100r-

I 8ch
|
2co 40m
0JC(2m)
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U Loose Tube Type Q Ribbon ']I'ube Type Q Drop Cable

1.Strength member
2.Fibers in ribbon

3.tube

4.Buhher tube Strength Memebers
5.sheath

6.rip-cords Tube (OD 3mm)

7.Insulation tape )
Fibers (1~2 cores)

FRP Strength Memebers

Fibers

PBT Loose Tube

Warerfroof Yan

Aramid Yan

Rip Cord
MDPE Sheath
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Mat’'ls [Optical Terminator]

> UM Y BB D BEHEIU 48
2} 24
o

=C

o o o
2 S ED[(Optical Terminator)= 2 S22 SHeZ 2
A =
o L =

HAD = sk ZHAES SFRE AL

v 22t A J|(Matal-ion doped fiber = &) v Z

FCtype  SCtype  STiype  MUtype

LC type MU type
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JoP Mat’ls [Optical Closurel

» 20| 35emO0lct, 64&) OIGHIIE & XIoHE )
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goP Mat’ls [Optical Box]
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[Optical Devicel
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P Mat'ls [fusion and....]

A& I, 2L ) A EEE EFHE o= geto s i
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O Connector Splicing

v' Ferrul Shape: PC, APC
v' Housing and Assembly: Biconic, SC, FC, ST, D4, MU

<Ferrul PC type>

Choi young bok

<Ferrul APC type> <Multi-core Connector>



chanical Splicing

NS WEAT R FEYN

V-Groove & & QO Fastomeric(GTE)
(U-Groove) O Finger Splice(RXS)

O CSL(AT&T)
O LCS;htBrldge(NT)
Dorran(3M)

O F|brIokII (3M)
/ O Multi-Fibriok (3M)

O LabSplice (GTE)
O Rapid Ribbon Splice(AT&T)

/V O GlaSplice(NEG)

-
O GlaSplice(NEG)

/

O Rotary Splice (AT&T)

/
Q Fibrlok (3M) : 3 Rod 2t Al
O CamSplice (Siecor) ;|2 Rodgt Al

Capillary 8 &

Rod &

1

1980 1985 1990 1995 2000
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__— Fiber

V-groove
V-Groove &} Al 2-Rod &4
Fiber
Micro- Rod
Capillary

3-Rod

0%
1z

Capillary 24l
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echanical Splicing

The RECORDsplice system comprises two items

‘ Splice | ‘ Toolkit |
% ODescription: - % Description: -

| young bok
e

Tyco proprietary information; do not copy or disqtl-'ll Iu



1.HE A0 (Conventional connector field installation)
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Step 2 :

]
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: HIHUIEL

Step 3

(4)H 2 ™ 0+ polish)

(3) 23t (+oven)

(2)= & & & (Bonding)
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i
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