Session 2: FTTH Jl=1& ol

ol 3M Masahiro Yamaguchi






B2 WS A3t 200510 ZAMIDILL

Fiber To The Home .

Japan Market Status
| and

Deployment

Communication Markets Division
Masahiro Yamaguchi

pyright @M 3M Confidential *
lii’:m‘,i.»’,f"}n sefdenal aM Innovation

ion Markets Divicion dnr 257th 200§

Fiber To The Home

Japan Market Status
and

Deployment

Communication Markets Division
Masahiro Yamaguchi

g i ¥
Copyright @M 3IM Confidential T .
e s Pt o 7 3M /nnovation

inr M; ivi Anr 237th 2003

- 113 -



SIAYSAMY|SlE| 20054 ZAMOILL

JAPAN Fiber to the home Drivers

#THE NEED FOR SPEED ’
#Fierce competition for subscriber base
+Cost of deployment with innovative solutions
#Focus on contents

+VOD

*]P Broadcast

+ Government Initiatives

+e-Japan strategy I&I1
#Japan will be the most advanced IT nation withip

¢

+u-Japan strategy.

Reference FTTH Council Presentatnonl/ZOOS

AR 3M Innovation
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THE NEED FOR SPEED

Japan Broadband Subscribers Prediction 2003 to 2008

unit: 1,03

35,000
BFTTH

0,000 || EACable Modem
OADSL

25MM

20,000
1000 FTTH Penetration in
Broadband penetration: Broadband:
10.000 . A 47% = 19.44MM Subs 14.3% = 2.77MM Subs by
Internet penetration: 81% by 3/2005 312005
5000 = 33.7MM Subs
' by 3/2005
o
2603 2004E 2005P 20068 2007P 20089
Sources: IDC Japan, 12/2004 & Ministry of affairs and telecommunications 3/2005 }
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Annual Contracted Line Numbers by Major Telecos in Japan
{Thousand)
2,000 ¢
Fiber : NTT total
ADSL : NTT total
1,500 =
1,000 |
500 | . .
Fiber : Tokyo, Kansai Power Utilities
o L A o
. 2003 2004 2005 Est
Source; Nikkei News Paper 4/2005
“opvright @3M  3M Confidential o - T  onm ¥ RO
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THE NEED FOR SPEED

Migrate Data Service to GE-PON
o Need extra Bandwidth because YahooBB! is offering it!
e Can't deploy G-PON because it is not yet ready
o Must move to GE-PON
— Transmission rate: 1 Gbit/s

— Split among maximum of 32 users

G-PON - Gigabit Passive Optical Network (ITU)
Source: NTT 2005 GE-PON - Gigabit Ethernet Passive Optical Network (IEEE)

@M ?M Confidential
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USEN BROAD NETWQORKS

K-OPTL.COM

NTT WEST and NTT EAST .
i_ TQKYO ELECTRIC POWER COMPANY
QT Net _ '

CHUBU ELECTRIC POWER COMPANY >

1 T T % DT

Build Own Network

NTT is Driven by Competition,
not Government!!

M IM Confidential
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Fierce Competition For Subscriber Base

- Massive FTTH Deployment -
¢Japan

+NTT plans massive FTTH Deployment
#30MM Homes and Business by 2010
eSpend 5 Trillion Yen($49 Billion)
#280 Billion Yen($2.7 Billion) spent in last fiscal year (end March 05)
eTarget 5MM subscribers by March 2006.

#Electric Power Companies plans two times subs of
2004.

+TEPCO: 130k 2220k, Kansai EPC 220k -> 430k in 2005.
#Spend 100 Billion Yen( $0.94 Billion) by both of companies totally.

“ammmication Marketc Divicion dnr 357th 3005
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(ypt N ~:wo¢(b0~) Example
o Apartment

+ Hequires passive optical couplers/spigers,
» Supportx BRON JTU-T.G.9835, ERODML
FSAN (Full Service Acceoss Motwork}

and GPON- (ITU-~T G984y

» Blirrinates powesing and maintenance. Up to z20km
Example

ssues associoted with clectronics

in the outside plamt w,pbi“' {PRP) Swhtchy g £y, Indepen
5 e,
T S dent
T i " ";‘
« Switcing accamplished at rerote - . Ho u se

Ethernet switch site
« Does not requine pasdve
apticat Gouy
- Supports EEE

300m to zkm

oS ' i — R —— “‘m‘lnnovation
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Cost of Development With Innovative Solutions

100~

80 [ " 1 Drop fiber [ .~

Oprical

terminal box

" Indoor
fiber

FITH FITH Metallic
Start of deplovment 2002) Present (2004)

ource: NTT OFC Presentation 3/2005
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NTT Network — The First Stage
B-PON Deployment

P i ;
Conventional Up Stream Down Stream b

G.983.1
1260 1360 1480

Only Data Service

Ethernet 100Mbps

-Ethernet 100Mbps

B-PON - Broadband Passive Optical Network

PON
ONU - Optit_:al Network Unit
Standard o oussrn
ca . OLT - Optical Line Terminal
Splitting Design ) )
Copvright @M 3M Confidential e " e :
3M [nnovation
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Japan FTTH Drop Improvements
3 Phase Process

Aaqrial Closure

e Cabinet Demarcation Outside House
- Permits network test
- Customer owns ail house wirlng
- Service cancetiation: customer returns ONU

o indoor wall outiet

- G Pl broken in-h witing
o Now Field Assemble Ferrule connector
- Teico controls interface paint e Reduces Fiber Breaks
- Shallow socket fits in wali outlet box - Bend tighter diameter with damage

s Enables Smail Form Factor Housings
- Cabinet and Wafl Quttet

Copyright @M E1Yi Co.nﬁdential ) i m Il’l n OV ' t[ On
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Corventiona FMS
with Splics Trays

Cotical Mebwork Unit |

*Bare Fibre Storage I Fusion /G1 Mechanical Splicel

s
opyright @3 3M Confidential
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[GZ. Mechanical Splice |
Drop Cable

Carnveriiona FME
with Splice Trays

FTTH Drop Architecture — 2003/2004

B s

Indocr Cable

-

R R

Optical Metwork Unit |

«Bare Fibre St - -
are Fiore S Omgel G2. Mechanical Splices I

e
Qopvright @3M  3M Confidential
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Cross-sectional view of open and actuated
Fibrlok 1§ Splice 2529

e are oo Features Benefits

v o <0,1dB insestion loss High perlormance
m%mém‘;'“;:. 30 sewond installation time Increased productivity
E‘n'g"&;mgimgs Minimum tooling requirements Low capital cost
:g;m‘;‘i’:ﬂ;a"d No epoxy or electricity required Easy on-site installation
:m:“;z:x‘  piacs. Simpie, easy to use ::::;T:L 1,;:;;"9, lower

opyright @3M M Confidential
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Japan Style Drop Cable -
Cross-section

FRP(fiber reinforced plastic) Tension member

Opticat fibers (2) PVC Cable jacket

Latest Design has Steel messonger wire
Fitled-in Groove

oert - Piew Tnlent
wemove mB’SSGﬂQ_GY wire Smtgs groteis .
Remaining cable becomes “Indoar Cable? 0 remove steel messenger wire

ight @3M "M nﬁdenlul
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Field Assembl
Connector
Plug

Field Assembly:
Connector
Socket

Indoor Cable

Drop Cable

e ¥ PR A ! ¥ i 3
Qopyright @M 3M Confidential *
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Japan Wall Outlet

or Cable

——

et.m
with standard SC
connector

N &4 ? R o ¥ 3 g L Y
"opyright @3M  3M Confidential *
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Connected

Socket

» Factory Polished
Fiber/Ferrule Assembly

+» Field Assembled with
Mechanical Splice

Features

* Simple tool

+ Socket mat
connector

+ L-Shaped Socket Design for
Small Form Factor Wall Outlets or NIDs

s, no adhesives or polishing

es with standard SC

opwright @M 3M Confidential
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3M Field Assemble Connector Plug and Socket

FA Connector Plug & Socket Set
1318nm Test Results of 50 samples

18
16
14
12
10

Samples
@

2 & N ® P
§¢ & P

Loss (dB)

Termination process

Simple assembly

tool is used to activate splice

inside connector and socket. Fiber can be prepared
and cleaved using standard tools.

Specifications

Dimensions 22 x 9.4 x 85 mm
Fiber Diameter 125um
Coating Diameter 250um

Operating temperature

-40° Cto70° C(-40° Fto158° F)

Insertion loss

<(.7dB at 1310nm, <0.9dB at 1550nm

Return loss

< -40dB at reom temperature

e
“opyright @M 3M Confidential
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Depress Cap to Lock Cap Fiber inserted
Fiber in Element / }hrough Holder
Element into Element

Plug body
Plug cable holder

Stub fiber

Ferrule with fiber stub

‘opvright @M  3M Confidential B m Inhova[ion

ammenication Markets Divician dnr 337th 2005

3M Field Assemble Connector Socket

Adaptor housing

Cap (same as plug)

Arm

Backbone

Socket cable holder

LIS TS ’/Ayi G 5 /////}’7_/ AL A1
= b
L

I WO 3 7%
=S =y

M/ /A A AP A LN o 720

(Socket Cover Not Shown)

~ 3M Innovation
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Bendable Indoor Fiber

2L s U

337 03¢ €25 438 035 048 045 052
Ceanertien tois {4B)

[ Cwdmg i dam -- -~ wWrikaga i }

i m ” 6
fopyright @3V 3M Confidential
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NTT Results in OFC 2005 Paper

Major Modifications

*+ Cabine: combined metailic
and fiber
160~ // "« FRP Drop Optical Fiber
80 } -
75 b~ Drop fiber P
Ogtical :
terminal box
Tndoor
fiber

Major Modifications

9 Outer Clasp Connector

O Bendable Optical Fiber Cable

% Dual-Sided adhesive staple for indoor fiber

[ Comparison conditions ] }
Costs for ONU mstallation and testing fine are excluded.

FTTH
Present {2004}

FTTH
Start of depiovment (2002)

Source: NTT OFC Presentation 3/2005

o
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NTT FTTH Cost Model Overview

Changed Changed
@ from 1x4 from 1x8
N

N o Fiber
Sglluer ‘
Fiber Cost Subscriber Fiber and OSP splitter Cost OLT Cost
rop Fiber Cosf 9,046 JPN pér
Plan to increase Ptan to change cost model 5,044 yen Monthly
monthly fee fromI613 g%rzgonth divided r:ax 4duzers :8 ( Shared ma
yen)= [763 yen) 021 yen per month divided max 32 users)
In case of NTT Eaf s
Bflets Family 100 Splitt
type $7 sduce $47 an to cH $86~$106
OININTIG ’427 ye
fat's fiber 316 yefravroeTmaXSZUSETS

1,261 yen per one peoplle to o4 23
_ 627. Syen .

I FNTT 2,141JPN {7,031 JPN
J&:szaﬁets Family ,7,23 JPNyen 4,987 JPN yen per month yen divided iyen divided
100 type monthluser (shared max 8 users) T:; :2 :\:e): :z

OLT: gptical line terminal

ONU: gptical getwork unit
optical o u Sour(.e 2003 Nikkei Communications

e
Copyright @M 3M Confidential
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Key direction for further development

to drive cost reduction

Reduce costs by simplifying optical
fiber installations like even copper wire

installation crew can be used.

Skill less! Tool less! Care less!

oy gln(w 3MConﬁdenml

n Markers Divi Apr 25Ttk M5 » M Innovation
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OPEX Comparison of Broadband Networks
Significant Savings with FTTH possible

+Three major contributors to OPEX for advanced residential
broadband networks are...

+Staffing expenses
+Network repair and maintenance expenses,and
+Network powering expenses

#Significant OPEX savings potential with FTTH networks:

#Less staffing requirements for comparable serving area
vs.VDSL and Cable networks

+Considerably less network maintenance and powering

expenses.
Cﬂj)_vrigh.l @it ™ C(?nff'?dentinl' i m I}’lno W a tiOI’l
Focus On Contents
new source of revenue
FTTH Services
operight @b ™ Contdental ' m v I nnova tl on
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NTT
Bandwidth
Service

Convertional Fr
with Splice Trays

f

8" (200mm)

FMS - Fiber Management System

Source: NTT West Website ‘05

Coram G IM Confidential m Ifli’lov a’t lon
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NTT -

. " @ ‘‘‘‘‘‘‘ § Aot w301 l

BandWIdth .“ Rntiavosume MOF roo

. I o D Aot W 201 )
Services H eme Sy
¥z’ Residentist VDSL devio : Analog/ISDN:

AN S Spiice 3
[(E] B

oower source

Cinternet

o ) oo )

Grow—type VOSL device

[ AEEraetion switch

Group-type opticsl networkunit (ONLD;
T e

Rt Rogiornal
T New optical fider (P network
cable wstalled.

Se

i

Optical
Bilnsr

2.4 Ghz Network FWA — Fixed Wireless Access
VDSL — Very high bit-rate Digital Subscriber Line

Source: NTT West Website -05
“opvright @3M  3IM Confidential m I .
nnovdation
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NTT Services FTTx menu summary

Service | .o T o Ll PPP_ | .
- Name © -.Description. ' - |. ‘Bandwidth | session | Monthly Fee
Fit to enterprise application. NTT
Business Type [provide 100Mbps pier to pier 100Mbps(PtoP) 4 session {40,000 Yen
service and 24hs maintenance.
Fit to SOHO and heavy user
Basic Type application. NTT provide 100Mbps(PtoP) 2 session 9,000 Yen

100Mbps pier to pier service.
Fit to comsumer use. NTT
New Family type |provide shared 100Mbps per max| 100Mbps(PON) 2 session [4,500 Yen
32 users.

Fit to comsumer who lives in
multi residential. NTT provide Plan1(>8 users):
shared 100Mbps per each case 3,500 Yen
conditions. NTT has Plan2(>16 users):
LAN,VDSL,Wireless solutions to 2,850 Yen
end user so far.

Mansion type 100Mbps(PtoP+@) | 2 session

KCopyright @35 3M Confidential

bt e vs7. 00 IM Innovation

Video Service Market Prediction

(¥biltion)
200
|.——) Estimation
100 | . I

2003 2004 2005 2006 2007 2008 2009

mura Research Institute 4/2005
4 3M Confidential

s i B R e T & g g3 ¥ Lk i3
(Y 1 1) 13
L otor o e 2578 205 M [nnovation
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Video Service in Japan

¢ Traditional Video Providers
— Terrestrial “Ground Wave” Broadcast (NHK and Privates)
» Analog and Digital Transmission
~ CATV over Fiber/ Coax Network
* Analog Transmission

Source: NHK Website ‘05

o FTTH Video Service Providers
— IP over FTTH
» Set Top Box + IPTV (NTT Communications/ Plala, KDDI)
» PC + MS Windows Media Player (USEN)
— Analog over FTTH (NTT Comm/ Opticast, USEN)

Fopyright @30 3IM Confidential v T o m [nn()vation

‘nmmuniratinn Markets Divicion Anr 237th 2005

Internet Protocol TV over FTTH

Set Top Box (STB) + IPTV
— NTT Communications, KDDI, Yahoo BB!

— Private Network (All using NTT)
— Provide Streaming Video on Demand (VOD)

Router

All channels are delivered by
IPv6 multicast

Video Delivered from
Nearest Cache Server or
Distribution Center

opyri,ghl@.?M 3M Confidential ) o S m Innovayrion

ommunicatinn Markets Division dnr 357th 2005
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NTT/ 4th Media/ Plala Networks IP Video

Regulatory issues
- Need Broadcast License for 4 Mbps Video over Internet

(MPEG-2) over
proprietary, closed Network

Plala
Computer

Intertace « Must Deliver All Content to All Terminals to be Considered
Broadcaster
» Since service from 4t Media & Plala, then gain regulatory
approval
batos? woew slals or o accesss \ P Broadeast Video
. T1.8% ouned by NTT East
Router

0000

All channels are delivered by
IPv6 multicast

4t Media Video Delivered from
Brand of Plala Networks Nearest Cache Server
Interface for TV MPEG ~ Motion Pictures Experts Group
KSource: Plala Website ‘05

R | ~ 3M Innovation
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KDDI Video vNetwkork

Data + Video Service

1.31lumUp —*

<+— 1.55um Down A
Purchasing from

contracted
Real time contents
Broadcast encoding distributors then
Center, such encoding by KDDI.
as M1V, e

Only 1,000 Subscribers Discovery Private Line

Source: KDDI 3/2005

Fo,;,vrigm@,u M Confidential ? p——— m InnOVCI tiOn

‘nmmmnication Markerc Nivision dnr 237th 205

-130 -



Adlsks] 2005 FAM oIt

Set Top Box(STB) + IPTV Summary

Adoption Rate has been Slow
— Provides VOD movies & IP Broadcast Channels,
i.e. Disney, MTV
— No Terrestrial Broadcast TV channels available

¢ NHK has their own services
— Digital Satellite Broadcast
- Digital Terrestrial Broadcast

— Copyright laws have prevented Digital Video
Recorders

oovrigh b 3M Confdential i * m [I’l”lavatlon.

‘nmmunication Markete Divician dor 257th 2003

IP Video over FTTH

PC + Microsoft Windows Media Player ;

— Use Public Internet to transmit movies and other video on
demand content

— Watch Movie on Computer using Media Player

— No need for set top box
— Media Player has billing feature for pay for view content

~ Most Popular Method of VOD in Japan

opurigh oM IM Confidential R m Inf’ld\/’a thf’i

 ommunication Markete Divician 4nr 257th 2003
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USEN IPTV Video Network

Data + VolP + Video
Public Internet

1.3l umUp —T7*

<+— 1.55um Down

Largest Vidéov:D’éplo,y‘r’n: nt
670,000 Subscriber

3M Innovation

Source: USEN 3/2005
Fo[{vn'ghl B aM Confdential

‘ommuniration Markotc Divicion dnr 237th XS

Analog over FTTH

 Terrestrial Broadcast TV available in Analog
« Suppliers provide using partnership with Broadcaster

o Utilize traditional B-PON G.983.3 Network

P

Up Stream
1260 1360

G.983.3

1480 1500 1530 1560

WDM = Wave Division Multiplexer, — : — . o
8-ONU — Broadband Optical Network Unit m I P
nnovation

V-ONU ~ Video Optical Network Unit

. .
Copyright @3M  3M Confidential
Cammuniration Markere Divisinn 4nr 237th 2005
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Video Distribution Evolution

Data + Video Service

Frequency Broadcasting
Multiplexing(770MHz) Company
Source: NTT Press Release 2004
Copyright @34 3M Confidential g L)
oo bt Pt 3575 008 3M Innovation

USEN IPTV + Analog Video Network

Data + VoIP + Video on Demand
+ Broadcast Video

Public Internet

1.3lumUp ——

<«— 1.55um Down

.55um Down
R

SKY
Perfect
Broadcast
TV
770 Mhz
Source: USEN 3/2005
S gl S A s s 4
Copwight @3M  3M Confidential *
oo i Pt 538 2008 3M Innovation
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Analog over FTTH Network

« Service Providers starting to Offer Analog TV through
partnerships since only method for Broadcast TV

» NTT still faces Regulatory issues
— Can not be full solution provider
- Must provide service to all in the community equally -

« NTT network designed for digital, but can transmit analog
signals

- PC (standard polish) SC connectors and standard
mechanical splices

- Add Erbium Doped Fiber Amplifier for analog transmission links that
are long

- If providing Digital and Analog service at 1550nm, may need two
separate fibers

vright @M 3M Confidential m ’ Inﬂ ova tion
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Japan FTTH Services Overview

e Data
— Rates up 100 Mbps
— Bandwidth is a status symbol

* Voice
— 4MM Voice over IP users with Yahoo!BB DSL
— Voice over IP for FTTH is rolling out now at NTT

¢ Video
— Video on Demand has started, but copyright issues with
Digital Video Recorders
— Analog Video offered by USEN, but just starting by NTT
through partnership with Opticast
« Only for locations where antenna prohibited
o Issue for NTT anywhere else

‘ammnicasion Markets Divicion dor 237th 2005
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Japan Lesson Learned

.
0

+THE NEED FOR SPEED, migrate 40Mbps/100Mbps to 1Gbps ,
¢ADSL is still main stream but reached a saturation poj
#FTTH is no longer embolic phase
#Fierce competition for subscriber base
+Cost of deployment with innovative solutions
+Focus on contents
+VOD
«IP Broadcast
+ Government Initiatives
+Driven by Competition, not‘Gg

N

Forrihs Gant 3V Conﬁdential_ '_ S o m ) Innov (1 t ion
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Thank you for your attention

3M [nnovation
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