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- Banda ancha en el mundo. Informe OCDE
- Previsiones FTTH en 2011. Informe Heavy Reading
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» FTTH en los operadores tradicionales
Planes FTTH de los operadores europeos
France Telecom

Verizon

~ NTT

» Tecnologias y fabricantes
_ FTTH en el mundo
_ _ Evolucion de beneficios por tecnologias
\ - Posicionamiento GPON de Alcatel-Lucent
~ Mensajes de Cisco contra PON

i - P2P vs PON
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=-"_. Banda Ancha en el mundo
LeELNEC OCDE, junio 2006
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The FTTx trend is at an early stage in
Europe

%" Scandinavia is taking the lead
%" True broadband is lead now (100Mb/s) but HDTV will also drive the market

OECD Broadband subscribers per 100 Inhabltants, by technology, June 2006
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Nation by Nation,
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Operador tradicional (ILECs)

_Aborda nuevas inversiones en tendido de fibra optica hasta los edificios
(FTTB) o hasta el hogar (FTTH)

~ El es quien Gnicamente explota el servicio
_ Existen incertidumbres sobre las obligaciones que le puedan poner los
organismos reguladores para abrir la fibra a otros operadores
Operadores de cable y alternativos (CLECs)
_ Aborda el desarrollo de nueva infraestructura y provee el servicio

Redes Abiertas
_Instituciones publicas, o compaiiias relacionadas con la distribucion de
energia y agua, tienden la fibra

- Abren la red de fibra optica para que terceros comercjalicen servicios

sobre ella fabricamos después
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-TTH Forecast,
’rovider Type, EU+
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= Redes Ablertas
Modelo de negocio

0
() _ Principales proyectos en Europa
'\# ~ Gobierno de Asturias
- GObIemO de CataIUﬁa Disefiamos primero,
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= Modelo habitual en Europa, en especial en los paises nordicos

« Pretenden fomentar el desarrollo local y regional

- The purpose of local economic development (LED) is to build up the
economic capacity of a local area to improve its economic future and the
quality of life for all. It is a process by which public, business and non-
governmental sector partners work collectively to create better conditions
for economic growth and employment generation.

= Algunos ejemplos en Espana: Asturias y Cataluha

= Caracteristicas

- Lainversion en infraestructura se realiza por gobiernos regionales o
municipios

- La gestion de la infraestructura se efectlia desde entidades afines al
gobierno, o mediante concesiones de explotacion de estas por concurso
publico

- Cualquier proveedor de servicios puede estar presente gn esta red

_Los usuarios pueden contratar los servicios a cualquier proveedosamos después
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Business model

Relational fee
%

Network owner \

Connection fee Service Provider
Connection fee

Real Estate
ow ner Ser'urlce payment
End consumer

/senamos primero,
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. » ] g ] DLINCI
Aajor Municipal & Utility Projects '
Total Homes To Be Start Date End Date
City Passed
Amsterdam 450,000 October 2006 | 2013
Cologne 250,000 July 2006 2009
Jong Energy 900,000 [all homes | 2006 N/A
Denmark) in utility area]
_yse Telecom 250,000 2005 N/A
Norway)
deykjavik 200,000 2006 2011
/asteras 60,000 2004 2007
Sweden)
900,000 2006 2011

14/02/2007
Europe at the Speed of Light  www.europeftthecouncil.cor
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Principado de Asturias

il

The Asturias Project - Strategy

= The Regional Government will deploy the transport and access
network.

= Minimize investments (trunk network and civil works).

= Only in cities with one or no broadband access network.

= The network will be open to all Service Operators.

= The network will be managed neutrally by a Public Operator.

= |n case of cities with no service from Operators, it will promote local
Operators.

= Key actors in the project:

* As aleader: Gob. Principado de Asturias. Dir. Gral. de
Modernizacion.

GIT as the neutral operator.

AGGAROS technical assistance and project management.

ALCATEL as main contractor and technology supplier.

© 2007 TELNET-RI
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Project scope ‘

g

E . First trunk and access FTTH network in Spain for the 100% of
= homes in three mining valleys: Narcea, Caudal and Nalén.

E = Project budget: 19,5 ME.

% . Project development schedule: 14 months

& . Selected technology: GPON

Q-
| A network open to incumbent and CLECS, operated by the
GIT (Gestor de Infrn&utn_.lcturaq de Telecomunicaciones ) as a

Diseriamos primero,
fabricamos después
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Network topology |

. 22 villages
= 31.000 homes and business passed
= 64.000 inhabitants.

. 7 business and industrial centers.

Principado de Asturias

Rioturbico Langreo
Tineo Mieres 4
Sta. Eulalia
Turén El Entrego
Figaredo Sotondrio

Cangas Sta Cruz ;
| de Ujo Caborana Bliméa
Moreda
i Marcea Villanueva Barredos
; ancos
U Pola . Cabahacuinta Pola

Lena Felechosa Lavia

One common interconnection point shared by all the final

services operators.

fabricamos después
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I-n Hitos del proyec

Radus |ntlﬂlgil!ltﬂ$

Milestones of the project ‘

[ ]
= Viability study of the project. (end 2003)

» Project approval. (mid 2004)

= Request for Quotation and Proposals for technology selection,
Detailed project, and network construction. (3rt Q 2004)

Principado de Asturias

» Project awarding and rollout kickoff. (mid 2005)

= GIT creation approved by the regional parliament. (end 2005)
» GIT business plan development and approval. (1rst Q 2006)
» End of network construction in the main villages. (mid 2006)

» Service portfolio definition. SLA creation. GIT process
implementation (2006)

» First offers to the final service operators (under way)
» Service trials (1rst Q07)
» First trial customers (1rst Q °07)

= Network fully operational (april "07)

© 2007 TELNET-RI /"—
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LtELNEC Modelo de servicios |
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Service definition |

Interconnection | Baslc access {Bit rate EUMbpS} —
Service level = Premium access (Bit rate 100Mbps)

RFU
Purta final de acteso

.

u Volce POTS (V5.2 required) or VolP
Individual » Data

services = Television TV interconnection required

i Principado de Asturias

7 GIT as a unigue network installation provider will perform the
Customer customer installation and CPE supply. GIT wlll charge the
HEESSS Installation cost to the flnal operator as a connectlon fee.

The operator will request to the GIT a sewice supplying the
following information

= Interconnection service level ( Basic or Premium).

Operator

Service
application 7 Individual services to be provided:

" Vaice (V520 IP)
o Television
w Data

imero,
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a = Level 2 of data network interface.

@ | Data = Service levels:

-8 _— A

G | Interconection =1 GigabitEthemet Interface (limited to 512

E ! clistomars)

& = 10 GigabitEthernet Interface (limited to 5120
N customers)

n  Gateway concentrator for POTS service connected to the
operator central switch.

= GIT fixes a limit of 200 voice lines for each interface in order to
fix a high quality of services in the network.

©  RF-TV services is limited to a one single operator. IPTV is the
solution for the other.

= The network is ful traﬂsFarem and delivers tha VHF, S and
UHF bandwidth with analog or/and digital contents.

= The STB return channel for TV services will be an ethermet
connection.

\
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Telecommunications Management Office

Public companies -

Third party —
infrastructure

Management Office

ITCat
Infrastructure usage rights

© 2007 TELNET-RI

_ - Councils

_ Municipal companies
— Municipal institutions
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Localret @

Consortium of 801 municipalities (among them Barcelona) founded in Catalonia in 1857

Objectives

1. Fostering the Information Society
2. Deploying Telecommunications throughout Catalonia

3. Telecommunication plans and best practices for network deployment and
infrastructure plans.

4. Helping Catalan municipalities to meet the challenges of the Information Society.

5. Legal support to Councils

Participation in other bodies
v E-Government Consortium of Catalonia (AOC)
» TDCom (Terrestrial Digital Television and Communication)

» ITCat (management of Telecommunication Networks in Catalonia)

fabricamos después
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Bislit) dEmpornda

Anell Catalunys

Comarques Gironines
Matropolits

Tarras de ' Ebre
Camp de Tarragona

Al Pirinéu i Aran
Panent

Comarques Centrals

Disefiamos primero,
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Red

troncal en la

Aggregation Demand

EL MARESME

Total investment: 2.350.000 €

© 2007 TELNET-RI

Municipalities
Middle mile
Backbone
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Viladecans FTTH Project

Objective and mission

Objective:  introduce a new  competitive
environment in a city of 70.000 inhabitants :

B The city is migrating from a industrial activity to
an innovation and services ariented activity.

B Real State sector requires the presence of
fiber optic networks for business parks to be
davelopad.

B Business require access to telecom services
beyond the incumbent portfolio and services.

m City is attracting families with children
requesting services as the ones they had
available in larger cities.

U Private Public Partnership
"\

Project: 15 million € (26.000 homes)

primero,
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| i |
T
DUNCIL

U
\
\ An urban renovation strategy. A new model of making city
The answer to a necessity: the knowledge economy
A, 22Ha (115 city blocks)
primero,
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~» FTTH en los operadores tradicionales
Planes FTTH de los operadores europeos
France Telecom

Verizon

~ NTT
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Planes FTTx de los operadores

F & B

europeos;

-

7

ublic Attitudes to FTTH,

selected Incumbents

Incumbent Public Attitude
BT Maostly FTTN + VDSL. No commitment on date of deployment for this. No business
case seen for FTTH, except for some green-field
Belgacom Has rolled out VDSL; thought to be considering FTTH, but no public commitment to
date
Deutsche Strong commitment to FTTN + VDSL2, but recently abandoned VDSL2 roll-out; no
Telekom current plans for FTTH

France Telecom

Strong commitment to FTTH. Large-scale deployment likely to begin toward the end
of 2007 and ramp up quickly in 208

KPN Mo published plans for FTTH, but extending fiber to street cabinets and planning
VDSL2 launch from May 2007
TDC Planning big VDSL2 roll-out; no FTTH deployment currently foreseen

Telecom htalia

Says it will use FTTN +VDSL2, but will also deploy FTTH in some situations. Mo
timetable, but likely to begin deployment in late 2007 or early 2008

Telefonica

Rolling out VDSLZ, no significant roll-out of FTTH currently envisaged

14/02/2007
Europe at the Speed of Light

www .europeftthcouncil.cor
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IDATE
France Telecom announcement December 15, 2006 ! ,

» France Telecom finally announced on Dec.15, 2006 a first FTTH deployment
» Target at end 2008; 150 to 200 K subscribers and 1 M Home Passed

» Will start in March 2007 in Paris then by June 2007 Lille, Lyon, Marseille, Poitiers and
Toulouse. Around 10 cities covered at end 2008

» Investment 2007 + 2008 270 Million Euros

» [0 prepare a massive roll out in 2009/2010
» In 2009: 20 to 30% of French Homes equipped with HD TV
» Will allow FT to secure regulatory fair conditions

» The pilot in Paris + 6 suburbs Cities (92)
» End 2006: 500 subscribers and 11 500 Home Passed at 70 Euros monthly for 100
Mbps
» Fenetration of 4 3%

fabricamos después
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nd Bratislava

« unlimited » internet

as an incumbent «unlimited » telephony  pagicaed VHBB portal (Web2.0)

(mid 06) high definition TV [ I————
2 simuit broadcast among =200
channels on TV

e EEE
E E AL e
g

ustomers in Paris (12,000 home passed)

s a competitor t
incumbent
(EO 06)

fabricamos después

© 2007 TELNET-RI /—ﬁ"-"




velNec Conclusion

Redes Inteligentes

_main learnings from trials

=strong interest for upload capacity (picture upload, home working, ...

)
= improved TV quality (HD, QoS, ...} : 30% customers have one HD TV
= 2 simultaneous TV broadcast : 70% customers have more than 2 TV sats

customer

=getting landlord agreement to get into the building requires dedicated ressources and time :
several months to get agreement : necessity to open vertical cabling among all operators

« customer cabling and installation (in-house feeding) requires time (4 to 12 hours).
Wireless solutions or solutions reusing legacy cabling preferred.

-optical infrastructure : up to 60% of cost (with low customer take rate)

our choice proved successful
«GPON ready as soon as mid 06
-update of DSL box to 100/ 100 Mbps
point to multipoint suits best our legacy infrastructure (duct occupancy & MOF space)

o- local loop to roll-out!

technology

Feb. o7th, 2007 page 7
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(® @ (. VerizonFiOS

4Q’°06 Deployment Status:

states
e 3.1M premises open for sale

2007 Deployment Objectives
e Pass 9M premises
e 5M premises open for sale

2010 Deployment Objectives
e Pass 18M premises by 2010
e 50% of households in footpri

M FTTP Deployed

Fiber Deployment on Track

© 2007 TELNET-RI

e Over 6M premises passed in 16

nt
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@ @ ( VerizonFios \/
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Today’s Service 2007 Enhancements
¢ FOSTV Portal )/ Enhanced TV

mar:: o

e Overall Value Proposition | «_° = [ad) 5

Picture Quality

e Category Leadership i (" On-Demand )
— Video On Demand
— High Definition
— Multicultural

-

¢ Multimedia ) { Personalization )

Enhqnced Features @cist '9
— Widgets
— Multi-room DVR E

= Alta definicion, bajo demanda, contenidos personalizados,

Disefiamos Primero,
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Quarterly net increase in new users
In the entire Japanese market

4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q

CY2002 2003 2005 2006
NTT S : Ihwww.soumu.go.jp/s-news/2006/061220 6.html

Disenamos primero,
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Broadband users in NTT

W’Wﬂ'—’_’ﬂ
NTT =
l’r.

-

o
" NTT-East .-

N e

e Jhﬂl”
Jfl:.*r

v TR E = e NTT-West

FTTH

0
April  July Oct. Jan. April  July Oct.
2005 2005 2005 2006 2006 2006 2006

NTT
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Fiber penetration in NTT

Fiber coverage rate
100%

80% .
ﬂu
40%

Feeder point

20%

. Fiber serving area (distr. area)
Other distribution area

0%

‘00 01 02 ‘03 '04 ‘05 ‘06

Fiber coverage rate = Fiber serving area / Total area
NTT

POMOSSSM MENO,
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Typical B-FLET’s application services

Transaction Broadcast

Communication

VolP

(with 050 AB....J)

Internet access
- Shopping

- Trading

- etc.

VOD (IP video)

RF format

Hikari-denwa
(High-quality IP phone
with 0AB......J)

IP broadcast

Flet's square
(content service)

Podcasting Video telephony

Location free video

offered by NTT in conjunction with

offered by NTT offered by ISP

ISP or satellite television rovider
NTT

will be launched in 2008

Servicios N

“Hikari-denwa” : Optical telephone

Low-price
— Monthly charge : JPY 525 (cf. POTS : JPY 1,785)
— Dialing charge : JPY 8/3min. to any fixed telephone

Geographically assigned telephone
number of 0AB....J

— Current telephone humber can be used
Existing telephone terminal can be used
Voice quality is equivalent to POTS
2-lines & 5 telephone numbers

Emergency calls (Fire & Police) can be
made

Hikari-denwa is very attractive application on FTTH
NTT

Video services on B-FLET’s

=1y dth MEDIA é On demand TV
AIFPHETY

-VOD (6000 titles) -VOD(4500 titles)
-More channel (60ch) -More channel (34ch)

-Karaoke
m ?!?E,:ter Skyperfect Hikari
-Broadcast re-transmission

-VOD (1500titles)
(incl. HDTV)

-Karaoke
-More channel (280ch) S

© 2007 TELNET A=l
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» Tecnologias y fabricantes

FTTH en el mundo

Evolucion de beneficios por tecnologias
Posicionamiento GPON de Alcatel-Lucent
Mensajes de Cisco contra PON

P2P vs PON
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» Tres planteamientos tecnoldgicos bajo FTTH
~ P2P (similar a lo que Telefonica ofrece en eBA)
~ PON

. BPON y GPON
. EPON

= Fabricantes con stand
- Cisco y Packetfront (Suecia) apuestan por P2P
" - Alcatel-Lucent y Ericsson son GPON
| _ Allied-Telesyn EPON

Q » El debate tecnologico esta entre P2P vs PONanos primero,

fabricamos después
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Technology/Architecture by Region
Region B/GPON] EPON P2P
Asia Pacific
Japan X X
China X X
Korea X X X
Taiwan X X
India X X
North America
IOCs X
Muni X X
CLECs X
EMEA
PTT X
\J CLECs X X
Ulility X X X
Municipality X X
CALA X X
( E;?HI 1© 2007 The Windsor Oaks Group LLC g -] o0
L broadbandirends.com
the voice of broadband
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Global Equipment Revenvue by Type

|—8—P2P —— BPON —4— GPON -~ EPON |

$1,600
$1,400 /.\-\l
$1,200 r/

$1,000

5800 / /"L'i\‘;

/ e
e 7 =

5200

Revenue [5M)

2003 2004 2005 2004 2007 2008 2009 20010 2011
Sourcs: broadbandirends.com

AND Accounts for > 85% of FTTH Equipment Revenue

C FH i 2007 The Windsor Oaks Group LLC T 0® o0
WINCIL
p— broadbandtrends.com
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sz | () IR

4 WDM PON

10G PON FSAN .
Acoess Hetwork \ ,
P—_—

c - —

=
g v To boost GPON
52 ¥ Jan'06 #1: 6 vendors "’Q ”
o GTC Sublayer e ONT market
§ v May’06 #2:10 vendor'&ﬁ\ v Reference design
= - GTC Sublayer .g*\; & support to ONT

= g manufacturers

Y Sept’06 #3: OMCI & o
g Application Delivery (@},‘ v" SoC: Freescale

Interoperability
services

& | FITH Counell Eurepe | Fabauary 2007 Al gl Ratryied © AlzabelLugert 1007 AlcatelLucent @
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Issues with PONs

= Bandwidth is shared among all users on the tree
= Strong encryption required to prevent eavesdropping
large overhead reduces useable throughput

= Every endpoint (OLT, ONT, ...) has to operate at the aggreqgate bitrate

e.g., a GPOMN ONT delivering 100 Mbit's to an end customear has to operate at
2.5 Gbit's

= Significantly higher optical power required
e.g. 20.4 dB (power ratio of 110) for 1:64 split

Theoretical maximum number of customers per tree is rarel%( reached due to
tanlce-up rates, unless expensive ODFs in the field are used {o optimize
utilization

= LLU virtuallly impossible unless expensive ODFs in the field are used to
allow flexible connection of drop fibers to SP-specific splitters (Opex
issues!)
= Resilience
corrupt CPE can impact entire PON tree
= Jamming is very easy
just transmit continuous light ... extremely difficult to track down

= |n case of technology obsolescence all terminations on a tree need to be
replaced

© 2007 TELNET-RI /"—
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Pros and Cons of Two Major
Architecture Choices

Type Pros Cons
-Lower Cost CPE -Costly to Scale
-Higher Upstream Bandwidth -Active Components increased OPEX
-Dedicated Bandwidth (Outside Plant only)
F2F -Distance -Requires Large Amounts of Fber
-Greater Hexipility to evolve -Reguires per subscriber fiber
-0ff the Shelf Equipment termination
-Higher Overall CAFPEX
-Passive OSF, Lower COPEX -Lack of Interoperakbility
-Shared Infrastructure -Higher Equipment CPE Cost than P2P
PON -EE’r’rer_chlub'li’r}-f ] -D's'h_:m-ce
-Dvamic Bandwidth Allocation |-Optical Budget
(GPOM )
-Orverall CAPEX

» Qverall No Clear Winner
» Dependent on Density, Residential vs. Business, SF vs.
MDU, Networking Engineering

A @ 2007 The Windsor Caks Group LS 3 20?0
e broadbandtrends.com
) the voioe of broadband
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P2P vs PON
Reparto del mercado

PON

Subscribers (000)
]

vs. P2P Subscribers

2003 2004 2005 2004 2008 2009 2010 201
Source: broadbandine nds. com

However, PON Takes the Lead in subscribers by 4:1

i@ 2007 The Windscr Oaks Group LLC & P L X

broadbandtrends.com
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