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1. INTRODUCTION

The move to Next Generation Networks (NGN) has been discussed in the ICT community
for some time. Not only discussed. Developments in the market reflect the move, where a
number of market players around the world are already operating NGN core networks,
increasing numbers of market players are deploying NGN access, and others have made
significant commitments to roll out fibre access networks (FTTX) or have migration plans for
moving to all-IP networks.

Many previous discussions on this topic concluded that there is no single way of migrating to
NGN. Operators can choose (and actually are choosing) different strategies and scenarios of
migration, and rollout plans. Some say that NGN core networks represent a logical commercial
development for all operators as they increase efficiency, facilitate service and pricing
innovations and allow lowering backbone transmission costs. For example, British Telecom
calculated that its new NGN core network could deliver savings of GBP 1 billion per annum by
2008/09." According to the European Competitive Telecommunications Association (ECTA),
some of its members, such as Telecom lItalia, Telekom Austria, Cable & Wireless, Viatel, MCI,
and COLT, already operate converged core networks and have already been carrying voice
traffic using ATM and IP technology rather than traditional circuit switching for several years.?

If the main driver for operators to deploy NGN core networks is likely to be the long-run cost
savings associated with such investments, then in contrast, there may not be the same cost
savings, if any, associated with NGN access networks. In any case, it is unlikely that widespread
fibre-to-the-home (FTTH) networks will make a good business case everywhere.

Although, traditional thinking is that FTTH networks woul d typi cally make seil

city bristl i nd, andwteportkTarsf Consulpaacy kstdfinds that FTTH services
are becoming increasingly competitive with conventional Triple Play broadband services in
Europe and are already undercutting more traditional ADSL2+ services. * Another consultancy,
IDATE, calculates that FTTH network operators can achieve profitability within seven to eight
years in urban areas of most European countries. However, this calculation assumes that the
operators share costs on passive infrastructure such as trenches and ducts.’ As a result, some
operators are investing in NGN access, some - making commitments, some are still holding on.

ties

The variety of operator s 6 apivasitysof reguladoryaatiang by
regulators and governments concerning NGN. In some countries, they are leaving it to market
players to decide, when and how much to invest, and in others, like Portugal®, governments are
offering credit lines for the rollout of NGN. Some countries, like Korea and France, have
broadband rollout plans set by governments, in other countries, like the United Kingdom (UK)
and Ireland, stakeholder groups are established in order to facilitate the process of migration to
NGN. Moreover, concerning the regulation of NGN, it can be seen that there is no global
consensus on which regulation to apply. A particular concern, expressed by ECTA, is that
different agproaches are being taken in different countries on the regulation of NGN fibre access
networks.

The aim of this document is to present the current situation of NGN development in different
regions of the world and to examine what effect the transition towards NGNs is having on
regulation.



The paper starts with a clarification of the meaning of NGN. It then provides an overview of
Voice over IP (VolP), Internet Protocol Television (IPTV) and FTTH markets, and continues with
an analysis of NGN development in different countries.

2. WHAT ARE NGNS? How DO WE UNDERSTAND NGNSs?

There are different views of what constitutes NGN. From a technical point of view, NGN is
defined by the I nternational T e | e ebasedmetwdrkcabld i ons U
to provide Telecommunication Services to users and able to make use of multiple broadband,

QoS-enabled transport technologies and in which service-related functions are independent of
the underlying transport-related technologies. It enables unfettered access for users to networks
and to competing service providers and services of their choice. It supports generalized mobility
which will allow consistent and @¢biquitous provi s

From this broad definition, a number of fundamental characteristics and aspects of NGN can
be derived (See Box 1 for the detail list of NGN characteristics):

A It usually refers to the transmission of packet-based data using the Internet Protocol (IP)
as a standard. Therefore diff erlePntn estoworrckedos aocsf
broadly equivalent to NGN;

A A typical NGN will be able to deliver services in a technology-neutral manner,
independently of the underlying technology (fibre, copper, coaxial, wireless, etc.) or the
underlying architecture. The transport of the packets does allow for a differentiation of
end-to-end Quality of Service (QoS) characteristics;

Service provision is decoupled from transport T unfettered access by users to different
service providers;

p>N

p>N

Open interfaces support interworking with legacy networks;

>

Converged services are delivered over fixed and mobile networks. The delivery of
services will include mobile, nomadic and fixed users.

Box 1: Characteristics of NGN
The NGN is characterized by the following fundamental aspects:
A Packet-based transfer;
Separation of control functions among bearer capabilities, call/session, and application/service;

Decoupling of service provision from transport, and provision of open interfaces;

> > >

Support for a wide range of services, applications and mechanisms based on service building blocks
(including real time/streaming/non-real time services and multi-media);

Broadband capabilities with end-to-end QoS and transparency;
Interworking with legacy networks via open interfaces;
Generalized mobility;

Unfettered access by users to different service providers;

> > > > >

A variety of identification schemes which can be resolved to IP addresses for the purposes of routing in
IP networks;

>

Unified service characteristics for the same service as perceived by the user;

>

Converged services between Fixed and Mobile networks;




A Independence of service-related functions from underlying transport technologies;

Support of multiple last mile technologies;

v

A Compliant with all Regulatory requirements, for example concerning emergency communications and
security/privacy, etc.

Source: ITU-T, http://www.itu.int/ITU-T/ngn/definition.html

Put simply, NGN can be viewed as a Acommunicat.i

to all communication products and services, irrespective of the service provider or network
connectiono.

However, it is worth pointing out that there are two broad types of network that currently
enjoy the title of NGN. This concerns developments taking place in core, or backbone, networks
and developments that occur in the access part of telecom networks. As the development of
NGN core and NGN access networks require different time spans, different amounts of
investments and different strategies, it is important to make a clear distinction between NGN
core and NGN access  networks.

NGN core network developments usually refer to the replacement of legacy transmission
and switching equipment by IP technology in the core, or backbone, network. This includes
changing telephony switches and installing routers and other equipments. The migration from
traditional to NGN core network potentially entails several structural changes, such as to the
core network nodes and in the number of network hierarchy levels. As a result, a reduction in the
overall number of interconnection points is likely to take place. Although NGN core networks
tend to be based on fixed infrastructure, the possibility of improving interconnection with maobile
networks is being explored to facilitate access to IP services from anywhere.

For fixed operators, the expected cost savings from an IP core network is the key driver for
investment to upgrade their network. For mobile operators, a more important consideration when
upgrading their core network is the ability to offer richer IP multimedia services to customers.*

NGN access networks developments typically refer to the network segment which
connects an end-user to the nearest location which houses the network access pr o v i
equipment. ** As the ITU definition of NGN implies, NGN access can be delivered by a number
of different technologies. These include fibre, copper, coaxial lines as well as different wireless
options.

In Europe, NGN access networks are mainly considered to refer to the introduction of fibre
into the local loop, either to a street cabinet (+/- max 1km from the customer premises) in
conjunction with VDSL2 or ADSL2 deployment or the deployment of fibre all the way to customer
premises (typically apartment blocks rather than individual houses). This means that an operator
can chose between the following options (for illustration see Figure 1):

A Fibre to the cabinet (FTTC) - Deployment of fibre to a street cabinet and provision of
broadband based on VDSL/VDSL2 over copper loops from the street cabinet to end-user
premises.

A Fibre to the building (FTTB) - Deployment of fibre until the basement of a building and
provision of broadband based on VDSL/VDSL?2 over in-house copper wiring.

A Fibre to the home (FTTH) - An end-to-end fibre solution to end-user premises. In this
scenario, the entire copper loop is replaced by fibre, along with the main distribution
frame (MDF) and street cabinets, although some of these may be used for the optical



distribution frames (ODF) and optical splitters. FTTH deployment can be achieved by
deployment of either a point-to-point (P2P) or a passive optical network (PON) topology.

The broadly-defined term fibre to the premises (FTTP) is sometimes used to describe
FTTH and/or FTTB.

Figure 1: Options for fibre access
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Source: Cullen International

The literature on investment costs of NGN fibre access networks suggests that due to the
uncertainty surrounding future technology standards and customer demand for new services
there are likely to be high costs and risks of these investments. Some technology such as PON
by nature difficult to unbundle in the way that copper can be. More expensive technologies such
as P2P are able to be unbundled but are generally more expensive to deploy.™ There are
different estimations of how much it could cost to deploy a fibre network. Although the cost of a
FTTH rollout will vary from country-to-country, one consultancy estimates the cost to be in the
vicinity of USD 1 500 per household in the Middle East market."® Several years ago, the average
cost per FTTH subscriber in urban areas in North America was over USD 2 000 but it is now
down to USD 1 000. Verizon (US operator) reports that at the end of 2005 the cost per FTTP
was USD 1 021; by the end of 2006 that had fallen to USD 850. The European Union
estimated that deploying FTTx in its Member States would cost over EUR 300 billion.™ The good
news for operators is that costs for such infrastructure are going down. A study, prepared by the
Australian government, even says, that the cost difference between copper and FTTP is
relatively modest compared to the total value of a newly built house, the life of the investment
and when considering the increased functionality of future-proof FTTP networks.'®

Aside from fibre, there are a number of alternative technologies capable of supporting NGN
access. These include, coaxial cable, mobile and fixed wireless networks. Even if recent debates
in the ICT community has been mainly focused on wired NGN access (especially fibre), it is not
really appropriate because NGN access does not only refer to the deployment of fibre. Therefore
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fibre access shoul dnot be considered as the
increasingly a key requirement for users, wireless solutions such as WiMax and Long Term
Evolution (LTE) have the potential to support high bandwidth and concurrent usage that may be
demanded in the future.

Table 1 shows different access technologies and their theoretical down and upstream
bandwidth.

Table 1: Bandwidth speeds for different access technologies

Access Technology Upstream Downstream

ADSL 1M 8M
ADSL2 1M 12M
ADSL2+ 1M 24M
VDSL2 2M to 25M 5M to 50M
Dial-up 56k 56k

Cable Modem 2M 2Mto 25M
Docsis 2.0 27M 38M
Docsis 3.0 120 M 160 M
FTTP 500M on PON 500M on PON
HSPA 1400k 1400k
WiMax 40M 40M

LTE <10M <20M

Source: Commerce Commission of New Zealand, OECD.

To sum up, there is no single NGN solution. It is up to each network operator to develop and
implement its network upgrade, depending on the state of its infrastructure, on the specific
market situation, and on regulatory framework conditions. The cost of network upgrade will
depend on such things as, the current state of the network architecture, the technology chosen,
population density (for economies of scope and scale), geo-typical restrictions, and building
standards, etc. The type, extent and timescale of NGN deployment is dependent on:

A Characteristics of the fixed national market:

Involvement in the mobile market;

Competition pressure from alternative network providers i.e. cable operators;
Obsolescence of the legacy network(s);

Deployment strategy (overlay versus replacement);

Demand for broadband services;

A Other.

The following section presents a short overview of the biggest VolP and IPTV markets
worldwide, as these services in many countries are considered to be important drivers for NGN.

> >y > > >

onl



3. OVERVIEW OF VOIP, IPTV AND FTTH MARKETS

Probably the bestl RXxampvie iosf tthhee ridiladd of Vol

increases vulnerability of incumbent operators, as voice accounts for over 80 percent of their
revenues. Therefore, many incumbent operators are currently building NGNs based on IP
technologies to be able to offer bundled services, including VolIP.

In the last few years, VoIP services have continued to grow strongly, they are steadily
replacing voice calls from traditional public switched telephone networks (PSTN) in many
developed and some developing countries. According to some market analysts, the global
number of VolP subscribers reached some 80 million in 2008.*" According to iLocus, there were
estimated 69.2 million VoIP subscribers worldwide as of the first quarter of 2008."* America had
the highest number of subscribers (18.1 million) followed by Japan (16.8 million) and France
(11.5 million). Figure 2 represents the top 10 countries worldwide in numbers of VolP
subscribers.

Figure 2: Retail VolP subscribers (in millions, 2008): Top 10 countries

USA 18.1
Japan
France

Germany

UK

Italy
Netherlands

Canada

South Korea

Sweden

20

Source: iLocus

Different factors have accelerated the growth of VoIP services in different markets. In Japan,
a ubiquitous broadband market, more than half of the high-speed Internet connections were
associated with a VolP subscription at the end of 2007. By comparison, in the nearby Republic
of Korea (with a similar broadband take-up), VolP subscribers with a dedicated prefix amounted
to only 200 000. In that sense, high broadband penetration appears to be a necessary - but not
sufficient - condition for the success of VolP."® Has NGN deployment any role to play in the VolP
market development? Or vice versa?

Another service, which is also often considered as one of the main drivers of NGN
deployment, is IPTV. On the one hand, it provides operators with a new revenue stream (as
voice revenues are declining) and an opportunity to build services around broadband
connections that should make it harder for customers to leave. On the other hand, there is little
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evidence yet that delivering TV services over a broadband connection will directly help boost
operators' profit margins.” It has potential but its future is still uncertain.

The number of IPTV subscribers worldwide is steadily growing as well. There were 10
million to 15 million subscribers in 2008, according to different estimates. ** Fixed-line
incumbents and Internet Service Providers (ISPs) are launching commercial services in many
regions, including in China, India, and throughout Europe. Europe accounts for most of the IPTV
growth over the past year and now represents about half of all subscribers worldwide. The
number of subscribers in Asia-Pacific and North America has also doubled over the past 12
months. In South Asian and East Asian countries, the growth is slower but sustained, yet in
Latin America and Africa the IPTV market still h a s muite taken off, although commercial
services have been launched in a few countries.”” Figure 3 gives the overview of 10 operators
that have the most IPTV subscribers worldwide. Operators from Europe and Asia have leading
positions in the chart.

Figure 3: Global IPTV Top 10 Carriers (by subscribers, in thou sands, 2008)

Iliad (France) 2170
France Telecom (France)
PCCW (Hong Kong)

Neuf Cegetel (France)
Telefonica (Spain)

Chunghwa Telecom (Taiwan)
China Telecom (China)
Belgacom (Belgium)

Telia Sonera (Sweden)

Fastweb (Italy)

0 500 1000 1500 2000 2500

Source: Lightreading

Since 2007, the FTTH Council issues the rankings of top FTTH economies twice a year. It
tracks the level of FTTH market penetration in economies where more than one percent of
households are connected directly into high speed fibre networks. Asian economies have always
been leaders in FTTH market penetration and in 2008 they maintained their leadership, as
South Korea (44 percent of the market), Hong Kong (28 percent), Japan (27 percent) and
Taiwan (12 percent) continued to hold the top four places respectively. This is followed by
European FTTH leader i Sweden (See Figure 4)*. In fact, the Europe-only ranking, issued in
December 2008, indicated Sweden as number one, and the UK as number 25 (the last one of
the ranked countries).”

11




Figure 4: Top FTTH economies worldwide, February 2009

Source: FTTH Council, 2009

It is mainly European and Asian countries that dominate in all three categories (VolP, IPTV
and FTTH). This illustrates strong positive correlation between the demand of these services
and development of infrastructure. However, it is interesting to see, what are the specific factors
leading to much faster growth in some regions, but slower in the others.

In the following sections the paper turns to the analysis of current NGN developments in
different regions of the world. It will cover both market and regulatory developments with regards
to NGNs. As not only regulators, but often governments have an active role to play in promoting
broadband in a country, related activities of governments will be observed in some case studies
as well.
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4, NGN IN EUROPE

4.1. Austria

Background information

Population 8.39 million
Fixed penetration 40.8
Mobile penetration 102.5
Fixed broadband penetration 19.4
Mobile broadband penetration 29.5
Internet users 67

ICT Development Index (Rank 2007) 20

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Telekom Austria (the incumbent operator in Austria) began to install NGN core network
elements in 2004. In fact, according to announcements, by the end of 2004 the company had
already invested EUR 780 million and was planning to invest an equal amount over a five -

ear period .?° Investments covered state-of-the-art infrastructure, innovation, research and

devel opment . Telecom Austriabs plans included

systems, the launch of VoIP services for residential customers in 2005 and the full conversion of
the network to NGN by 2012.*° Today, Telekom Austria is already carrying its voice traffic using
IP technology.”’

The Austrian incumbent operator is also planning to restructure its access network. A recent
(February 2009) announcement confirms this intention: Telekom Austria recently acquired 76
percent stake in CableRunner Austria GmbH in order to optimize the fibre optic network roll-
out.”® According to an ERG report, Telekom Austria plans to roll out a FTTC infrastructure in
cooperation with both municipalities and other utility sector stakeholders. ?° This rollout should
include the implementation of 20 000 17 30 000 fibre nodes significantly shortening the copper
local loop to 600 - 800 m subsequently allowing the deployment of services with a minimum data
rate of about 20 Mbps. The company sees no business case for a widespread FTTH network,
but has expressed its interest in using fibre in combination with VDSL, as Deutsche Telekom is

upg

doing in Germany.**Such technol ogy could sustain a fireasona

every household. However, no immediate or very detailed plans to roll out NGN access were

announced. Therefore, it could be said, that Telecom Austria has chosen iwai t and

strategy for its NGN access deployment.

Regarding services to be delivered via NGN, Telekom Austria already launched a triple play
product comprising telephony, broadband Internet and TV services. Since the beginning of 2007,
it began offering a TV service in urban areas in order to improve its ability to compete with Cable
TV (CATV) triple play offers (voice/broadband/TV). In 2007, Telekom Austria was offering IPTV
over ADSL2+ innine o f A u siggest ctiéss® It ended 2008 with 63 700 IPTV subscribers,
which is up from 10,930 at the end of 2007.*In January 2009, Telekom Austria said it had

13
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reversed a 12-year trend of fixed-line loss by aggressively bundling broadband with mobile,
enabling it to add 2 580 fixed-line subscribers in December 2008.%

Vienna utility operator Wienstrom in recent years performed trials offering FTTH services to
end customers in selected areas of Vienna.* Meanwhile, Wienstrom has withdrawn from the
retail market and is offering fibre access as a wholesale service to other operators (currently to
Telekom Austria, NeoTel and Conova). Wienstrom had 10 000 homes reached by FTTH and is
planning to reach 50 000 homes by the end of 2009. Total coverage planned is 960 000 homes,
with an estimated investment of about EUR 10 million. _ *°

Other utility operators like Grazer Stadtwerke are offering retail services based on FTTH
infrastructure. In addition to retail broadband services, some local operators, like Infotech Ried,
also started to provide (local) TV services based on their own platform; in parallel, they have
developed system solutions for carriers, service providers and wholesale operators to build and
operate an IPTV platform based on a multi-access broadband Ethernet network.*

Regulatory developments

The Austrian National Regulatory Authority (RTR) started a discussion process on NGN
issues in June 2007 by launching three paper s f or publ i c consultati
Generation Regulationdo discusses the consequences
access obligations, investment incentives for communication service providers in next
generation networks, future interconnection billing models, migration issues with regard to points
of interconnection and etc. The responses to this consultation paper have been subject to a
public discussion during a regulatory workshop for operators and other stakeholders in October
2007.

Another dialogue covers the future billing method to be used when settling interconnection
costs between next generation networks and the questionof wh et her A Bi | | and keep
preferable billing method within an NGN environment compared to the existing system of Calling
Partyds Ne t(GPHR).KIP iRtercprmection has not yet been subject to proceedings
before RTR.

In addition, an NGA-NGN industry working group has been established in February 2008 to
further discuss aspects of migrating ani n c u mb 3TN o a 8IGN. In a first step, the group
concentrates on NGN access issues. The two major topics currently discussed are the issue of
spectrum management on the local loop and various aspects of access to street cabinets.

14



4.2. Belgiu m

Background information

Population 10.5 million
Fixed penetration 44.6
Mobile penetration 102.7
Fixed broadband penetration 26

Mobile broadband penetration 2.7
Internet users 67

ICT Development Index (Rank 2007) 24

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In 2007, Belgacom (incumbent operator in Belgium) announced its plan to get rid of a whole
range of legacy systems and converge everything onto a single IP/MPLS network, *" adopting an
approach very similar to that of its neighbor i KPN in Netherlands. Belgacom declared during its
general meeting in April 2008 that in the context of the modernization of its network and the
transition to IP technology about 10 percent of its exchanges would be closed down. The plan
OMove to all I P66 wi l |l be ¢ &0l2 but the ptaoned eschangeng t he
closures will not be completed by 2012.%

The plan to upgrade the Belgacom access network to higher speeds is named Broadway.
For the Broadway project, Belgacom is upgrading its access network progressively to a
combined copper and fibre optic network. This upgrade includes placing additional fibre between
the local nodes and the distribution frames. Belgacom is planning to run FTTC in the major
Belgian cities. According to the ERG report, about one third of the street cabinets were equipped
with optical fibre in 2007.%° Other sources of information report that at the end of 2007 there was
a 40 percent of planned coverage achieved by the investments of EUR 382 million . The whole
project has the target of covering 80 percent of homes with FTTx/VDSL by 2011 with the
investment of EUR 647 million_.*°

Bel gacombs NGN depl oy meupdating its acdsseagdycore retwdrkda me d o n
a relatively short period of time (the project, initiated in 2004, is planned to end in 2011). The
strong pressure of cable operators could be named as one important reason for such a strategy.
Cable operators have 34 percent of market share in Belgium, whereas the incumbent operator
has 44 percent. Cable operators announced the launching of a 100 Mbps offer based on
EuroDocsis 3 in the short term, which increased the strategic interest of Belgacom for VDSL2.

Regarding services being delivered via NGN, Belgacom launched the first commercial
services of its Broadway project in November 2004. At the end of 2005, television was launched
both on ADSL (only one TV channel) and VDSL. In 2007, Belgacom launched a VolIP residential
service as an option of its Internet service. At the end of March 2008, the total Belgacom IPTV
subscriber base was 349 250 and the total number of VolP subscribers i 16 000.* IPTV
average revenue per user (ARPU) in 1Q of 2008 was 17.4 EUR compared to 13.4 EUR a year

15



before. Belgacom is considered to be one of the 10 top IPTV carriers (by number of subscribers)
in the world (see Figure 3).%

Regulatory developments

In 2008, the Belgian regulator (BIPT) studiedthec onsequences of Bk 4
out on alternative operators. BIPT was concerned that the new network would eliminate
alternative players from the market (as alternative operators would have less physical
connection points to access the incumbentds
users. BIPT launched the consultation on the effects of NGN impact from January up to
February 2008. Based on the results of this consultation, BIPT took a final decision concerning
the addendum complementing its previous decision on the broadband access market. This new
decision evaluates the impact of NGN developments on the broadband access market in
Belgium. Among others, the following remedies were imposed on Belgacom in respect to NGN:

A Transparency measure : Belgacom has to provide BIPT and alternative operators with
its detailed plans to develop networks, per region over a 5-year period. The plans must
be adapted and communicated each year.

A If Belgacom decides to close down a site for access to the local loop or sub-loop,
Belgacom has to leave this point open for at least five ye  ars after the announcement
to the regulator and other market players.

A Belgacom has to submit for approval to BIPT and afterwards publish a bitstream
reference offer . This offer has to provide for enough diversification possibilities. The
same levels of quality as the current bitstream offer must at least remain possible and
there have to be enough interconnection levels. The bitstream offer has to include
access to the use of the VDSL1 technology  for the remote optical platforms where no
VDSL?2 technology is available.

In addition BIPT has imposed the following deployment rules®:

A Belgacom is authorized to roll out VDSL in the 1.1 i 2.2. MHz band, using ETSI
frequency plan 998, and using the DMT (discrete multitone) modulation.

A Belgacom must, however, anticipate in good faith on developments that are considered
by the BIPT to be within the realm of the reasonably possible in the future, in particular
the possible development and commercialization by other operators of services based on
ADSL2+ and Enhanced SDSL.

A The BIPT reserves the possibility of authorizing, in the future, the utilization of both VDSL
and ADSL2+ in the 1.1 7 2.2. MHz band. The BIPT recognizes, and states, that this
would inevitably require Belgacom to adapt its VDSL-based services, and that Belgacom
can choose to do this by reducing the capacity utilized by VDSL (in terms of the
utilization of the copper spectrum) or by ensuring co-existence of VDSL (deployed from
street cabinets) and ADSL2+ (deployed from MDF) in terms of power output/signal
strength.

A A demand also exists from new entrants to use internal cabling of apartment buildings to
provide VDSL services from DSLAM installed in the basement of the buildings with fibre
or leased line access. BIPT has launched a consultation to determine the best way to
process such usage; a first consultation about a full unbundling at the level of the building
distribution frame has proved that it is not feasible (too complex).
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4.3. Denmark

Background information

Population 5.45 million
Fixed penetration 51.9
Mobile penetration 114.5
Fixed broadband penetration 36

Mobile broadband penetration 12.2
Internet users 81

ICT Development Index (Rank 2007) 3

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market dev elopments

In 2006, the Danish incumbent operator TDC announced its planned migration to NGN.
According to the plan, within the next two years (by 2008-2009), 75 percent of the Danish
households should have access to 20 Mbps broadband and triple play, such as HDTV, data and
telephony. In 2010, it is expected to cover 90 percent with 20 Mbps and 75 percent with 100+
Mbps broadband. The plan operates with establishing a common NGN across the four existing
TDC networks i mobile, fixed, data and CATV i into one IP-based network.* The total
investment of this plan has not been announced yet.

In fact, Denmark is one of the top economies with the highest penetration of FTTH. This is
due to the active involvement of power companies which have been investing massively in the
rollout of FTTH networks, and playing a significant role in infrastructure competition:

A In 2004, Energi Danmark ESS (an energy supplier) announced its plans to invest DKK
15 million (EUR 2 million) in a fibre optic cable network in south Jutland, to supply
broadband internet connections with a speed of up to 9.2 Mbps.*

A Dansk Fibrenet is planning to invest EUR 1.3 billion by 2015 to reach 40 percent
coverage of the country by FTTH.

A EnergiMidt, a Danish utility company, started investing in FTTH in 2004.*

A A small rural community in southern Denmark is implementing a seven-year FTTH
project, which aims to provide FTTH connections for all households, enterprises and
institutions in the area through a public-private partnership with the local energy company.
The project started in 2002 with support form the EU and the Danish Government. Initial
public investment was about EUR 1.4 million .*’

To date, these FTTH networks cover mainly urban areas, but also have considerable
coverage in rural areas, having already reached 400 000 households in total. It is anticipated
that the total number of Danish households (2.5 million households and half a million enterprises)
will be reached in eight years' time. The number of fibre subscriptions increased by 23.2
percentage points within a year (87 991 fibre lines in January 2009), amounting to 4.3 percent of
all broadband connections.*® However, energy companies deploying FTTH networks have
expressed concern about difficulties in attracting customers onto their own network because of
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various local district plans, issued by municipalities, which include in many cases a mandatory
membership and payment to a local CATV network.

In July 2008, 7.39 percent of the Danish population were using bundled services (406 040
subscribers). The vast majority of these subscribers (88.1 percent) use quadruple-play services
including broadband, voice telephony, IPTV, and mobile telephony, while the remainders (11.9
percent) use triple-play services.*

Regulatory developments

The Danish regulator, National IT and Telecom Agency (NITA), has taken some initiatives to
build knowledge on NGN developments:

A In 2006, a NGN hearing was held.
A In 2007, a conference on NGN was organized by NITA.

A A public consultation, held in autumn 2007 on the existing LRAIC fixed model,
demonstrated that in view of the significant technological developments in the market
(roll-out of fibre optic networks, the upgrade of the incumbent's copper network), a
revision of the model was necessary. NITA is currently working on this revision. LRAIC
prices for 2010 are to be determined on the basis of the revised model.

A As alternative operators expressed the view that insufficient information was given by the
incumbent on its rollout plans, NITA has addressed these issues in its draft decisions on
the physical network infrastructure access market.

Interestingly, the Danish government has promoted broadband uptake with a tax incentive
introduced three years ago whereby employers pay for their staff's broadband connections, if the
employees are working from home. In doing so, both employers and employees get a direct
deduction on their taxable income. This measure has been popular among employers.*
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4.4, France

Background information

Population 61.9 million
Fixed penetration 56.5
Mobile penetration 89.8

Fixed broadband penetration 25.2
Mobile broadband penetration 13.7
Internet users 64.0

ICT Development Index (Rank 2007) 23

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Before launching major plans to roll out NGN access networks in France, most operators
have migrated their core networks towards NGN, based on Gigabit Ethernet or a mixture with
ATM/SDH technology.”™ The French incumbent operator (France Telecom) has started rolling
out its NGN core network, based on an overlay strategy: equipments are progressively removed
from the PSTN and new customers are connected primarily to the new network. Interconnection
with the France Telecom NGN network is available at nine points of presence, belonging to the
18 global points of presence available for its PSTN interconnection at the regional level.
Nonet heless, no date of the APSTN switch over o ha

France is among the top three countries in Europe for fibre deployment. Much of the
mar ket ds success has been achieved by alternatiyv
France Telecom to adopt an aggressive fibre roll-out. France Telecom was the first European
incumbent to announce an FTTH deployment strategy.® In 2006, three main French fixed line
operators 1 France Telecom, lliad (Free) and Neuf Cegetel i announced their plans to roll out
their FTTH networks in Paris and other main cities in France.*

According to some consultancies, it will cost French operators between EUR 10.4 billion
and EUR 11.3 billion t o provide FTTH coverage for 40 perc
According to operators®é announcement s:

A France Telecom planned to invest EUR 270 million by 2008 and EUR 3 to 4.5 billion_ by
2012. Currently, deployments are taking place in Paris, Lille, Lyon, Toulouse, Poitiers,
and Marseille.

A lliad (Free) planned to invest EUR 160 million by 2008 and EUR 1 billion by 2012.
Developments are taking place in Paris, Lyon, Montpellier and Valenciennes. In addition
to that, lliad (Free) bought Citefibre in 2006 i a FTTH operator. At the beginning of 2009
lliad (Free) confirmed its target of 4 million homes covered by 2012 by FTTH. **

A Neuf Cegetel announced plans were to invest EUR 300 million by 2008. Developments
are taking place in Paris, Pau, Toulouse, Rennes, Bordeaux, Strasbourg, and Nancy.
Following the example of lliad (Free), Neuf Cegetel acquired Erenis i a FTTB operator 1
in 2007.

Table 2 provides estimated numbers of FTTH in France in 2013 by different regions.
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Table 2: FTTH in France in 2013

Estimated

number of

FTTH
lle-de-France (Paris) 3 000 000
Provence-Alpes-Ct t e dO&Azur ( Mar sl 430000
Rhdne-Alpes (Lyon) 400 000
Nord-Pas de Calais (Lille) 220 000
Aquitaine (Bordeaux) 190 000
Midi-Pyrénées (Toulouse) 160 000
Alsace (Strasbourg) 140 000
Pays de la Loire (Nantes) 90 000
Languedoc-Roussillon (Montpéllier) 80 000
Brittany (Rennes) 70 000
Champagne-Ardenne (Chalons-en-Champagne) 60 000
Basse-Normandie (Cean) 50 000
Lorraine (Metz) 40 000
Poitou-Charentes (Poitiers) 30 000
Haute-Normandie (Rouen) 4 000

Source: Tactis.

By the beginning of 2009, France Telecom had deployed fibre in approximately 40
municipalities, Numericable (a cable operator) had upgraded to fibre in around 30 major urban
centres and SFR (including Neuf Cegetel) and lliad (Free) are concentrating efforts in areas
where France Telecom is less active. ARCEP (French National Regulatory Authority (NRA))
estimates that between 3 and 4.5 million homes were passed by fibre at the end of 2008.

France Telecom offers triple play services (VolP, Internet and TV) at 1 000 MDFs from 13
000 MDFs total. At the end of 2007, 5 million local loops were unbundled in France (from 32
million local loops) and the volume of VolP communications represents one third of the volume
of communications from fixed lines. Triple play services are widespread within residential
customers whereas VoIP remains limited within the business market.

Regulatory developments

In 2007, ARCEP (French NRA) launched two public consultations on FTTH. The first dealt
with the competitive situation concerning access to ducts and the possible regulation. The
second one - with the infrastructure sharing among operators of the last segments of optical
local loop to limit the amount of works carried out in buildings.

Access to ducts . In general, digging trenches and laying cables to buildings makes up the
biggest part of the cost of rolling out the optical fibre local loop. In less densely populated areas,
the cost of such civil engineering works is higher and rapidly becomes profitless. In France such
civil engineering represents between 60 and 80 percent of total cost of a new fibre network.*
The objective of ARCEP consultation was to enable all operators to have access to these
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infrastructures, to encourage investments and infrastructure-based competition in the local loop
segment.

On 15 September 2008, France Telecom published a reference offer for access to its civil
infrastructure. This satisfies the obligation contained in the market analysis decision adopted by
the ARCEP on 24 July 2008, which requires France Telecom to provide access to its civil
infrastructure (ducts, manholes) under transparent and non-discriminatory conditions, and at
cost-oriented tariffs. All operators, regardless of the technology they use, can now employ
France Telecom ducts to deploy fibre.

Sharing fibre local loop . Usually, it is not reasonable for each optic local loop operator to
have its own dedicated cables and optical connectors in each building and each apartment.
Several operators may therefore share the last part of the fibre local loop. ARCEP consultation
on this matter discussed technical, financial and legal issues arising from such infrastructure
sharing. In the middle of 2008, ARCEP launched a consultation on this issue once again. The
first part of the consultation covered the role of the building operator, authorized to install and
operate fibre in the private property. The second part of the consultation dealt with the
agreement practice between operators and building owners or managers. The third part of the
consultation covered the degree of sharing of the fibre local loop among operators, which raises
the question of the location of the sharing point.

The consultation process was followed by the Law on modernizing the economy, of
4 August 2008, which included a number of provisions for network sharing. The first operator to
install fibre in the premises must thus satisfy all reasonable demands for access to the last part
of the network from third-party operators. The Law stipulates that the installation of fibre be
governed by an agreement between the building operator and the owner or manager of the
property. As a result, the major providers Numéricable, Orange and SFR have agreed to share
fibre installations between themselves and open them to other operators.

Pursuant to the adoption of the Law on modernizing the economy, ARCEP also published its
recommendations on infrastructure sharing. It recommends the establishment of sharing of the
last part agreements that include all operators, and which make it possible to test the different
solutions in several large metropolitan areas. ARCEP recommends a best practice whereby the
building operator would offer to install additional last fibre part on behalf of third-party operators.
ARCEP has also published a sample agreement allowing joint property owners and social
landlords to contract an operator to manage the fibre installation inside the premises. This
document includes the essential guarantees for property owners, while limiting the administrative
burden on operators. Market players can already use the sample agreement.

Planned activities of ARCEP . Before the end of 2009, ARCEP plans to publish an ultra-
fast broadband roadmap to track the progress being made by roll-outs and sharing of the last
part mechanisms, and the use of France Telecom ducts.

As some local authorities launched public initiatives to built networks in areas with a lack of
private initiative and competition, in order to ease the arrival of alternative operators with local
loop unbundling, ARCEP will conduct and publish a study to define and evaluate the effects of
the intervention of the local authorities (municipalities, departments and regions) on the
development of telecom and Internet infrastructures in France. ARCEP plans to hold a seminar
bringing together all those who have made a contribution to these developments, and publish
the results by the end of 2009.
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4.5, Germany

Background information

Population 82.5 million
Fixed penetration 65.1
Mobile penetration 117.6
Fixed broadband penetration 23.7
Mobile broadband penetration 10.5
Internet users 72

ICT Development Index (Rank 2007) 13

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

The Germany incumbent operator Deutsche Telecom plans a step-by-step approach to a
unified IP network. Integrated voice-data services will be offered using an NGN overlay concept.
The PSTN platform will be fully substituted around 2012.>" According to BREKO (the association
of alternative operators) 51 percent of its affiliated companies want to have implemented IP in
their backbone networks by 2009.%®

In 2005, Deutsche Telecom announced plans to deploy fibre between the MDF and the
street cabinet (FTTC), and to install VDSL solutions with EUR 3 billion_ investments. As of
January 2007, the network deployment covered 12 metropolitan areas with about 5.9 million
potential customers. Based on its original plans, operator was aiming to deploy fibre in
Germanybés 50 biggest cities by 2008. The incumben
deployment of fibre due to regulatory uncertainty. However, it continued expanding its high-
speed VDSL access network in 37 German cities with 9 million potential customers, which is
targeted at the provision of HDTV for about 30 percent of the households at streaming speeds of
up to 50 Mbps. Currently, more than 21 percent of all households have access to such high-
speed connections.>

Deutsche Telecom made its FTTC/VDSL investment plans subject to the suspension or
abolition of ex ante regulation for competitive access to the new networks. In other words,
Deutsche Telecom has committed to the German government to make these investments only if
the government provides a fAregul atory holidayo fr
have to offer wholesale access services to competitors at regulated prices. Deutsche Telecom
argues thatitsi nvest ment shoul d get protection from reg
IPTV are offered over them.®

However other market players started to deploy their own infrastructure. In 2006, Versatel, a
fixed network operator, announced its intentions to build its Internet Protocol (IP) and Dense
Wavelength Division Multiplexing (DWDM) nationwide networks. At the same time Netcologne (a
city network operator providing services over its own infrastructure in Cologne and surroundings,
owned by an energy utility) began constructing a FTTH network in Cologne. It is intended that
within five years the whole city will be covered. Netcologne planned to invest EUR 250 million
over three years.*
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HanseNet, a German telecom operator, launched the FTTB project in Hamburg in
June 2008. In the following November, HanseNet started the first phase with 50 buildings. The
second phase kicked off recently and is expected to add fibre optics to another 500 buildings.*

The German broadband company HeLi NET Telekommunikation GmbH & CoKG announced
in 2009, that it is deploying a FTTH network in the Hellweg-Lippe region. The new fibre network
for multi-play services will be launched under the name City2020 and will be an open FTTH
network. HeLi NET is a partnership between local energy companies from the municipalities of
Hamm, Ahlen, Soest, Linen, Kamen, Bergkamen and Bonen. The deployment of the first
clusters to the cities of Hamm, Liinen and Kamen is already underway.®®

In 2009, Media Broadcast announced its NGN as an all-in-one network, which is available
throughout Germany and provides service to radio, media and business customers. NGN
integrates data and voice traffic from IT and telecommunications platforms, links data centers
and connects archives or enterprise applications. Through the NGN, in conjunction with the
telecommunications network node, users have the capability and flexibility to route global
connections into major urban centers in Germany. In addition, these functions can be utilized on
the entire international end-to-end connection.*

Regulatory developments

There are two main issues relevant to migration to NGN which have been addressed by
regulation policy in Germany:

A Amendment of the German Telecommunications Law regarding (non-) r egul at i of

mar ket s o, and

o
=}

A Interconnection between IP-based networks.

Important amendments to the German Telecommunications Law took effect in February
2007. In principle, these amendments could imply an abolition of regulation for Deutsche
Tel ecombdbs new i nvest mgynt Eght of thesy BnE&hdments, dhe Gerinam
regulator did not impose unbundling obligations o
regulator (BNetzA) did, however, attempt to impose obligations to make ducts available from the
central office to the street cabinet. As a consequence, the EU Commission has launched an
infringement proceeding against Germany in the European Court of Justice in Strasbourg.®®

However, at the beginning of 2009 Deutsche Telekom announced that it is to sublet its
optical fibre data network to other telecom companies. Timotheus Hoettges, chief executive of
the company's T-Home division, said the move to rent out capacity on Telekom's VDSL network
was voluntary and not in response to any regulatory pressure.®®

In 2005, BNetzA launc hed a Pr oj ect Group called AFramewor
based Networkso. This expert group submitted its
notes the importance of the separation of service and network, and the impact of the
centralization of control functions. In 2007, a hearing on this report was opened.

However, as noted in the recent EC report, the deployment of and migration to Next
generation access networks is still a point of regulatory concern and causes regulatory
uncertainty. The medium-term strategy of both the incumbent and other players concerning NGN
access does not seem to be transparent. The incumbent's ongoing investment in FTTH is
currently limited to VDSL in big cities for the transmission of IPTV and triple play, while a few
competitors have also made small-scale fibre deployments. Although the BNetzA declared that it
intends to set a comprehensive and transparent framework for NGN access, it has not yet taken
conclusive action.®’
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4.6. Greece

Background information

Population 11.17 million
Fixed penetration 53.9

Mobile penetration 110.3

Fixed broadband penetration 9.1

Mobile broadband penetration 10.1
Internet users 33.0

ICT Development Index (Rank 2007) 34

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Announcements in the press indicate that Greek operators are following the general trend to
invest in NGN core networks. Unfortunately, amounts of planned or even already implemented
investments are not made public.

In 2006, Tellas, the major alternative telecom operator in Greece, has reached an
agreement with a company supplying products and services for NGN, for the supply and the
development of a NGN.®* The NGN solution should guarantee the full interworking with Tellas
existing legacy infrastructure for voice services and enables the delivery over an IP network of
new enhanced telephony and rich content services for residential and business customers.

In 2007, Greece's incumbent telecommunications operator OTE selected a company for a
NGN deployment as well.®* The solution supports both legacy TDM and IP-based infrastructure
allowing it to remain flexible in its service offerings and migrate to IP gradually over time.

In 2009 hellas online, one of fixed-line telecommunications services providers in Greece,
operating the second largest network in the country, announced that it is making significant
infrastructure investments to enhance the quality and reach of its broadband services. hellas
onl i ne 6 sic rfetwdrkeaextendsptd more than 3 500 kilometers nationwide, enabling the
company to offer residential and business voice and data services, including IP telephony,
virtual private networks and fibre access services.

As of July 2008, 2.85 percent of the Greek population used bundled services. The majority
of these subscribers (2.31 percent) used double play services including telephony and
broadband while 0.54 percent used triple play products (fixed-mobile telephony and
broadband).”

Regulatory development s

From the regulatory point of view, EETT (NRA of Greece) has taken several actions in order
to support the development of NGNs:

A EETT has updated the authorization regulation with several rules regarding the VolP
services.
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A EETT has proposed a regulation regarding the rights of way for the development of
wireline networks. The aim of the regulation is to provide a clear set of rules for the
operations that are required in order to build ducts to support the development of
electronic communication networks on public properties in the Greek territory and it is
expected to make it easier for the network operators to acquire the relevant licences.

A In July of 2007, EETT hosted a workshop on NGN access, in order to begin a discussion
regarding the development of NGN access (specifically the FTTx technology) in Greece.

In 2008, the Greek government has decided that it is necessary to invest in a new fibre optic
network that significantly upgrades the country's broadband and cable television capabilities. As
the development of NGN access network is more the initiative of Greek government, these plans
and investments are more transparent. According to announcements, it will cost EUR 2.1 billion
and take seven years to build the network.™ That would give at least 2 million households and
enterprises access to broadband services in at least 52 cities and towns.” The network will offer
speeds of at least 100 Mbps and provide HDTV, video telephony, quicker Internet connections
and other high-bandwidth services. The network will be developed through a public-private
partnership and is eligible for funding from the European Investment Bank. The international
tenders will be held in the second half of 2009, with the contracts lasting 30 years. The focus of
the fibre optic network would be the large urban areas. As regards the remote areas i given the
topography of Greece i the emphasis would be on wireless access.
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4.7. Ireland

Background information

Population 4.38 million
Fixed penetration 49.1
Mobile penetration 115.9
Fixed broadband penetration 18.7
Mobile broadband penetration 38.9
Internet users 57.0

ICT Development Index (Rank 2007) 18

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In 2006, Irish incumbent operator Eircom announced plans to migrate to an NGN core
network and to deploy fibre in its access network in selected urban areas.” The announced
plans were to invest around EUR 1 billion_ over next 3 years (by 2009).” " For 2007, Eircom
revealed a EUR 60 million investment for upgrading to NGN. The incumbent planned first to
upgrade the core network and then invest in the access network. Concerning the latter, trials of
VDSL2 solutions are ongoing at two exchanges and 50 cabinets. Once the results of these trials
have been analyzed, the incumbent will be in a position to make the necessary investment
decisions.”

In 2009, however, Eircom announced that it is reviewing the level of investment to its NGN
as a result of the economic downturn.” Current Erco més pl ans are to upgrade
copper to fibre at urban centres and regional towns throughout the country by 2011. It is also
upgrading its current network to deliver speeds of 1-24 Mbps. Eircom did not however give a
definite figure on investments this time.

Close to 10 percent of the Irish population subscribed to bundled offers (mostly double play)
of electronic communications services in 2008.” This share has the potential to increase in the
near future, as operators are pursuing active marketing strategies.

Regulatory developments

The incumbent's transition to NGN had already been accompanied by regulatory action in
2007, when Irish regulator (ComReg) published its position statement on regulatory aspects of
NGN.” The purpose of this state me nt was to provide the industry wi
intended approach to the regulation of future wholesale products in an NGN environment. In
February 2008, the market players communicated to the incumbent their expectations as to
future wholesale products. The incumbent, however, will wait until the VDSL2 trials are
completed before elaborating on specific wholesale products.

ComReg continues to pursue discussions with both alternative operators and the incumbent,
and plans to take the NGN developments into account in its analysis of the wholesale

26



broadband access market. The changing economic environment has also meant that the
consideration of plans for incumbentdés structur al

The alternative operators have urged ComReg to put in place clear rules concerning the
incumbent's bundles, particularly in light of its low-priced offers. ComReg launched a public
consultation on the treatment of regulated services within bundled retail offers in January 2008,
but the final decision was still under consideration at the end of 2008.%

Besides ComRegds actions, t he Department of
Resources published their Consultation Paper on Next Generation broadband, in July 2008.%
The objective of this paper was to consider the challenges for the government in positioning
Ireland as a leading country in the provision of broadband infrastructure and in the
developments of new digital applications.*
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4.8. Italy

Background information

Population 58.95 million
Fixed penetration 49.0

Mobile penetration 153.1

Fixed broadband penetration 18.4

Mobile broadband penetration 41.3
Internet users 38.0

ICT Development Index (Rank 2007) 22

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Telecom ltalia has completed the migration of its core network to IP in 2004 and has
indicated this has saved them 75 percent of their operating costs.®*®

In 2006, Telecom ltalia officially announced their intention to launch the migration of the
access network to NGN.* The company stated that it would not implement an FTTH-only
strategy to deploy its NGN access network. Instead, it will adopt a multi-technology strategy
dependisrlg on market environment and demand using a mix of FTTH, FTTB, FTTC and
VDST2.

In 2007, the first announcements about the beginning of roll-out of a fibre network appeared.
Telecom |Italiabs plans were to start iin Mil
the population. The network will offer a bandwidth of up to 100 Mbps compared with 20 Mbps for
the current fastest ADSL service and will cost EUR 6.5 billion_to build over a ten-year period.®’
According to the initial plan, the population coverage for fibre network (with a speed of up to 100
Mbps) would be 0.2 percent in 2007, 2.2 percent in 2008, 5.2 percent in 2009 and eventually
reaching 65 percent of the population and up to 1 140 cities and towns. The population coverage
for broadband with a speed of up to 4 Mbps will rise from 95 to 98.5 percent in 2009, while the
ADSL?2 is expected to cover 67 percent in 2009. Both ADSL offers are eventually expected to
cover 100 percent of the population. The managers estimate efficiency improvements, such as
the elimination of about 1 600 exchanges, will generate more than EUR 1 billion_in cost savings
by the end of the project. The financing of the NGN will stem from the group's ordinary CAPEX
program.

According to the presentation of Telecom ltalia at the FTTH Conference, 11-12 February
2009, Telecom ltalia will continue to roll out its fibre access network regardless of the current
economic downturn, while other Italian competitors have stopped fibre deployments. Telecom

l'taliads planned coverage By 2011 is presented

28

n



Figure 5: Telecom Italia, FTTx deployment, 2008 -2011
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Fastweb, the main competitor of Telecom Italia, originally rolled out a fibre-optic network so
that it could compete with the incumbent, but stopped once DSL became an option with local
loop unbundling. The volume of its DSL subscribers soon exceeded the number of fibre
customer s. Fastwebés fibre network covers
000 customers connected through FTTH.?® This is considered to be one of the most extensive
FTTH infrastructures in Europe. Fastweb planned to launch a 100 Mbps Internet access service
in Italy dedicated to small and medium-sized enterprises before the end of 2008. However, the
market shares of these two lItalian operators are still very unequal: in fixed access, Telecom
ltalia holds a 95 percent market share, and in broadband a 68 percent share.*

Regulatory developments

A few regulatory decisions should be mentioned here in respect to NGN:

A AGCOM (ltalian NRA) has introduced an IP interconnection obligation to operators with
significant market power (SMP) according to the principle of technological neutrality,
temporary adopting the same PSTN economic conditions. At the same time, a working
paper on IP interconnection by AGCOM has gone through a public consultation process.

A AGCOM has set a symmetric obligation to adopt the most efficient way to interconnect
networks and allow the interoperability of VoIP services.

A AGCOM has introduced the obligation for operators to give access to their technical
interface/protocols and to all the technologies necessary to allow interoperability of VolP
services. Standard protocols should be adopted whenever possible.

In addition, a new law was approved in Italy in 2008 stating that fibre networks are strategic
primary infrastructures, and therefore they can use existing public ducts.

Another important and interesting issue concerns the process of implementation of
functional separation in Italy. In 2002, AGCOM released a decision introducing the concept of
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fiadmi ni str at i*ee ais efghis sepdratian was.to allow non-discriminatory access
to the network services offered by the SMPoper at or Telecom Italia. Tel
to this decision was to establish separate commercial units - Tl Retail and TI Wholesale.

More recently, there have been moves towards a more hands-on regulatory model. In May
2007, a public discussion document was published by AGCOM and the Italian Ministry of
Communications in relation to functional separation, along with a proposed supplement to the
Italian Electronic Communications Code that would allow AGCOM to impose functional
separation on an SMP operator as a last resort in the event of all other forms of regulation being
unsuitable.®” The EC wrote a letter to AGCOM, following the announcement of plans to separate
the incumbent's network access unit. The letter complained that the regulator had broken with
procedure by giving implied approval to the separation, without first notifying the Commission.

In February 2008, Telecom ltalia announced that it would establish a new unit, to be called
Open Access. The new unit would be completely autonomous and separate from Telecom
l'taliads other commerci al oper ah cabed $echndlogy amdi | | for
Operations. Apart from Open Access, the new division will also have a network branch to
design and build a modern network, an information technology branch, and a technical
infrastructures branch for real estate, plant and facilities management. ** It is a "voluntary"
corporate restructuring, developed with the approval of AGCOM.

This in fact might be seen as something similar to the separation of BT's operations in the
United Kingdom.* Indeed, although both promise to offer equal access to an incumbent's fixed
network, Telecom ltalia's Open Access will be structurally different from BT's Openreach
because unlike the latter, Open Access will not have a separate, independent board.*
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4.9. Latvia

Background information

Population 2.27 million
Fixed penetration 28.3
Mobile penetration 97.4

Fixed broadband penetration 6.4

Mobile broadband penetration 2.4
Internet users 55

ICT Development Index (Rank 2007) 36

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In Latvia FTTH access solutions have been deployed by both the fixed incumbent and some
alternative network providers in some pilot sites in cities, in particular in new build sites. If these
initial deployments turn out to be successful, the fixed incumbent could launch broader fibre
deployments later on in certain densely populated residential areas.*®

At the beginning of 2009, Latvian incumbent Lattelecom announced plans to roll out a new
fibre optic broadband network und e r Niett svod k o f projéceto grovide inewesérvices,
including HDTV.? The fibre optic network is expected to initially deliver speeds up to 100 Mbps,
with the operator claiming this would increase to 500 Mbps by the end of 2009 or early 2010.
Lattelecom has completed a pilot project of 100 Mbps FTTH in the Zolitude district of Riga and
hopes to replace most of the DSL network in Latvia with FTTH in three years.®

In April 2009, alternative operators 1ZZl and Baltkom started offering cable Internet with
speeds of 100 Mbps in parts of Riga.*® Both Baltkom and 1ZZI are offering combined Internet and
digital cable packages.

The fixed incumbentds broadband mar ket shar e

46.4 percent in January 2009 compared to 44.2 percent a year ago. It ranges from a relatively
small share in Riga, which is due to the significant infrastructure-based competition, to a much
higher share outside the <capital, where t
infrastructure. The main broadband competitors are ISPs and cable operators. It is estimated
that in Riga the residents of multi-apartment buildings would normally have a choice between
three to four alternative broadband providers and price competition is accordingly strong.'®

Regulation

There are specific broadband market conditions in Latvia where it remains relatively easy
and cheaper for alternative operators to duplicate infrastructure. For example, according to
estimates made by some operators, it is possible to recover the costs of a broadband network in
a densely populated urban area within three years.
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SPRK (regulatory body in Latvia) is nevertheless concerned about the lack of interest in
unbundled local loop (ULL) and wholesale bitstream products by alternative operators which is
why, in September 2008, it i ssued a consultation
reference offers for unbundled access to local loop and broadband access, as well as
concerning terminating segments of leased lines and the minimum set of leased line markets, in
which regulatory remedies were also imposed in 2007. In this document, the SPRK announced
that it will use the feedback from this consultation to analyze and, if necessary, to make
amendments to these reference offers.
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4.10. Lithu ania

Background information

Population 3.37 million
Fixed penetration 23.6
Mobile penetration 145.2
Fixed broadband penetration 15.0
Mobile broadband penetration 4.5
Internet users 49.0

ICT Development Index (Rank 2007) 33

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Lithuanian incumbent operator TEO LT completed the deployment of a MPLS-based IP core
network in 2003. By deploying a MPLS-based IP core network it aimed to respond to rapidly
increasing demand from customers for high-speed Internet access and data connectivity in
Lithuania. In the future, this core 10 Gbps routing infrastructure will help underpin next-
generation services such as video content delivery.'® According to TEO LT, the backbone
network upgrade has improved reliability as it is structured according to different customer needs
and features redundant network nodes. Investments in the upgrading of the backbone network
amounted to more than LTL 30 million ( EUR 8.7 million) , and since the beginning of 2006,
TEO LT has also invested about LTL 10 million (EUR 2.9 million) in data centers.’® The
upgrading of the core part of the network was fully completed in 2007."%

In 2007, TEO LT announced its FTTH project. According to TEO LT, it is one of the most
important network modernization projects of the company. Over three years, it will invest more
than LTL 100 million ( EUR 29 million ) in the new optical access network and roll out a network
capable of 1 Gbps to the home. In general, optical fibre is installed uptoa b ui linkki boxg 6 s
from which copper cables are installed to individual apartments. Due to their physical
characteristics, such copper cables limit the speed of data communication, and TEO LT will
eventually install optical fibreup t o t he us & thdt will propided thencrigtoter with
speeds up to 1 Gbps. The fibre network will provide users with the possibility of enjoying high-
quality services through a single Internet access line: to make telephone calls, to watch digital
TV, to browse the Internet, and to send video records simultaneously. Initially, TEO LT plans to
offer residents of the five biggest cities in Lithuania the opportunity to use the advantages
provided by the fibre network. In Vilnius the provision of fibre access was launched in June 2007.

As noted by ECTA, a number of new EU member states such as Lithuania and Estonia are
leapfrogging legacy copper technology by installing fibre access lines.'™ In the first quarter of
2009 almost 32 percent of all broadband connections were based on fibre technologies in
Lithuania (See Figure 6), with 170 300 subscribers connected via FTTB and 22 900 via FTTH.'®
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Figure 6: Fixed broadband connections by technology in Lithuania , | quarter of 2009

Source: RRT, Report on the electronic communications sector, 1Q 2009.

In September 2007, three companies received licences to use the 3.5 GHz spectrum band
for wireless broadband access. By May 2009, one of them i LRTC, a broadcasting service
provider, had expanded its coverage to five cities in Lithuania with its WiMax network. LRTC
expects more than 100 000 subscribers to use its WiMax service by early 2010.'®® The other two
companies are also investing in WiMax network developments.

All three mobile operators in Lithuania have extensive coverage of 3G (HSDPA) services
and the number of mobile broadband subscribers is constantly increasing (See Figure 7).

Table 7: Dynamics of mobile broadband subscribers in Lithuania

Source: RRT, Report on the electronic communications sector, |Q 2009.
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Regulation

Some discussions between RRT (Lithuanian NRA) and the incumbent as regards the future
regulation of NGN are already ongoing, but no thorough public debate has been initiated yet.
RRT considers that any launch of a national debate should await the conclusion of discussions
at the level of the European Regulators Group (ERG).*”’

At the end of 2008, RRT published its guidance on VoIP regulation. The purpose of this
paper was to provide the industry with guidance of regulation of VoIP services and to get the
i nd u sfeedbpdk.sA public consultation was launched from December 2008 up to February
2009. The revised version of the guidelines is under preparation.

It should be noted, that the first phase of roll-out of the publicly funded rural fibre backbone
network (called RAIN - Rural Area Information Technology Broadband Network) was completed
in 2008. RAIN is a phased broadband infrastructure development to bring broadband to
Lithuanian municipal offices, citizens, and enterprises in under-served rural areas.' The initial
market reaction appears to be positive: much fibre, amounting to approximately 7 000 km in total,
is already rented. The network is operated on a wholesale basis only, and is open to access by
operators. Two municipal broadband projects were also launched in 2008.** The objectives of
the second phase (2007-2010) of the project are to connect 100 percent of public administration
institutions and to create possibilities for small and medium-sized enterprises and residents to
connect to broadband networks within 98 percent of the territory of Lithuania, i.e. to create the
missing infrastructure, which would provide broadband services for existing and new operators.
Planned investments for the second phase stand at EUR 72.5 million_.**°
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4.11. The Netherlands

Background information

Population 16.45 million
Fixed penetration 44.7

Mobile penetration 117.5

Fixed broadband penetration 33.5

Mobile broadband penetration 13.4
Internet users 84.0

ICT Development Index (Rank 2007) 4

Source: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

At the end of 2005, KPN announced that over the next few years it wanted to migrate its
network to a NGN. The migration to a NGN is intended to give KPN a cost-effective broadband
I P network that wildl allow it to provide better
unbundled access at the street cabinet level. KPN also planned to phase out almost all of its
main distribution frames (MDF) locations. KPN calledt hi s oper ation -tR&é. migrati

KPN predicts that replacing existing infrastructure with a new, IP-based one will cost
between EUR 1 billion and EUR 2 billion __on top of its regular CAPEX (EUR 1.7 billion in 2004).
KPN did not put a definite date on when the migration will be complete, nor when it will turn off
its PSTN. KPN also announced that it would start IP Multimedia Subsystem-based (IMS) voice
services over broadband fromear |l y 2007. The devel BURMEBbillion s part
spend on its all-IP network, to be completed by 2010.

However, KPN also reckons that by 2010 it will be able to cut EUR 850 million from its 2005
operating expenditure level of EUR 9.65 billion, as shown in the table below. ***

Table 3: Saving from NGN
Phase Year OPEX savings per Cumulative OPEX savings
year
Phase 1: All IP 2005 150 million EUR 150 million EUR
Backbone 2006 150 million EUR 300 million EUR
2007 150 million EUR 450 million EUR
Phase 2: All IP 2008 200 million EUR 650 million EUR
Access Network 2009 200 million EUR 850 million EUR
Source: KPN, lightreading
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At the time of the KPN initial planning (in 2005), Reggefiber, an optical fibore company, was
founded to provide open-access fibre networks across the Netherlands. It was a stakeholder in
several local initiatives in the Netherlands (such as OnsNet and AlmeerNet) and also operates
its own network, Glashart. In 2007, KPN announced that it was going to move its customers to
Reggefi berds networ k. A year | atter, in May 2008,
shareholding in Reggefiber. This indicated that KPN was considering a move from an
FTTC/VDSL to an FTTH strategy.

In December 2008, the Dutch competition authority approved the KPN-Reggefiber joint
venture on condition that it practices maximum wholesale fees for FTTH unbundling in the range
of 14.57 17.5 EUR/month (depending on geography) with an annual uplift to reflect inflation.**?
KPN became one of the companies offering services over the open access network. Shortly
after that, operators announced that KPN and Reggefiber are planning to roll out FTTH services
across the Netherlands, with investments that could reach EUR 61 7 billion_in an FTTH network
which will cover the vast majority of the Netherlands over the next five to seven years."™

The evolution of the KPN network has motivated the main Dutch cable operators to
announce pilot developments of moderate scope: 40 000 homes in Amsterdam using Docsis 3.0
and 10 000 homes passed in Baxmeer using FTTH P2P.***

It is important to notice that the Netherlands has also benefited from innovative municipal
involvement in fibre roll-outs, particularly in Amsterdam and Rotterdam. The sector has also
been characterized by the wide range of non-telecommunications operator activity, including the
direct involvement of construction companies, individuals digging their own trenches, real estate
investors and pension funds. Given these collective efforts, the Netherlands has shown than
FTTH can be developed through the initiative of players other than the major
telecommunications operators and cable operators. For instance one of Amsterdam municipality
GNA, offering open access, plans to cover 420 000 homes by FTTH, investing EUR 300 million
by 2013. The Portaal Housing Association plans to reach 130 000 homes by FTTH and it is also
offering open access to its infrastructure.

The developments of FTTH in the Netherlands have shown the arrival of a new kind of
market entrant: real estate financers investing in networks. The first entrant was ING Real Estate,
who, together with Reggefiber, five housing corporations and the municipality of Amsterdam,
invested in Glasvezelnetwerk Amsterdam (GNA). Another new player was Rabo Bouwfonds
Dutch Communication Infrastructure Fund (RBCIF) a fund established by Bouwfonds Asset
Management, the real estate division of Rabobank. RBCIF recently acquired CAIW, a cable
operator, which constructed a pilot FTTH-network in 2006 to 700 homes. The arrival of Real
Estate financiers was a new phenomenon.

To sum up, at present, the Netherlands seems to be well positioned to maintain its rank as
European broadband leader.

Regulatory developments

In 2006, the Dutch independent post and telecommunications authority (OPTA) published its
position paper on all-IP. At the beginning of 2007, OPTA called on KPN to produce a solution,
acceptable to al/l parties i rmoutofMDE Accessfappart fRSNO s pr
all-IP plan. OPTA encouraged KPN and alternative operators to reach a negotiated solution
regarding MDF switch-off.

This call was answered by KPN by starting discussions with the three largest MDF
customers. This resulted in three signed Memoranda of Understanding (MoUs) on 13 July 2007.
The MoUs contain conditions under which MDF customers are willing to co-operate with moving
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out of the MDF locations. One of these conditions is that KPN will maintain MDF access for
coverage of 50 percent of Dutch households. Another condition is that KPN will develop an
adjusted wholesale broadband access offer, which gives other parties the opportunity to
continue their MDF Access business model.

I n November 2008, OPTA i ssued a consul ta
Unbundled Fibre Accessi Po | i ¢y " Rrbhdseepslioy rules contain the policy principles that
the OPTA drafted for the price regulation of unbundled fibre. The key elements encourage
investment and foster competition. OPTA puts forward regulatory principles, as well as tangible
one-off and monthly maximum fees (e.g. monthly rental 14.5 -17.5 EUR per FTTH fibre pair), for
the Optical Distribution Frame access (ODF-access) offer and related facilities (co-location,
backhaul) of the envisaged Reggefiber-KPN joint venture.

OPTA also proposed that the Reggefiber-KPN joint venture would be included in the KPN
designation as the operator with SMP in the market of wholesale network access at a fixed
l ocati on. KPN and Reggefiber have opposed
publicly committed to providing voluntary fibre access.™®

In December 2008, the Dutch Competition Authority (NMa) approved the KPN-Reggefiber
joint venture on condition that it practices maximum wholesale fees for FTTH unbundling in the
range of 14.5 i17.5 EUR/month with an annual uplift to reflect inflation.'*” Some of the
conditions required from the Dutch regulator and NMa to include a guarantee that other
operators have non-discriminatory access to the network at a fixed wholesale rate.
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4.12. Norway

Background inf ormation

Population 4.37 million
Fixed penetration 42.4
Mobile penetration 110.5
Fixed broadband penetration 30.6
Mobile broadband penetration 21.7
Internet users 85

ICT Development Index (Rank 2007) 6

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In 2005, the Norwegian incumbent Telenor announced that it has started upgrading its
broadband network to a Next Generation IP MPLS network in order to meet increased demand
for integrated data, voice and video services (triple play).™® Telenor is upgrading its entire
network to a new network, including the distribution, access and core. The core network will be
changed into a pure IP network by 2010. Unfortunately, the amount of investment has not been
made public.

In 2007, Telenor unveiled plans for its major FTTH and IPTV-related investments, which
have since begun.'® In the second half of 2007, Telenor selected a preferred supplier for
advanced broadband access solutions, encompassing FTTH as well as FTTN and VDSL2.'*°

This allows the operator to cost-effectively transform its access network - in line with its i all B 0

strategy. Initial deployments are expected by the end of 2007, and will be extended later to other
Telenor affiliates. Telenor has announced its intentions to use a mix of PON, DSL, and WiMax to
reach the country's 4.6 million inhabitants."* The operator is rolling out fibre-based access in
Norway's main cities to keep up with its smaller rivals and deliver entertainment services that
they hope will help to reduce churn and deliver extra revenues. The carrier is also investing in
VDSL2-enabled DSLAMs where fibre to the home is not appropriate.**

According to the FTTH Council, Norway was one of leading countries in the world for FTTH
penetration, with around 9 percent of householdd at the end of 2008. Many initiatives in Norway
have led this country to this position.

It is mainly power utility companies that are driving investment in fibre networks in Norway:

A Two power utility companies i Alta Kraftlag and Varanger Kraft i have deployed FTTH
networks. The two deployments together cover an area of 48 649 km. Alta currently has
a fully operational triple play network, while Varanger has an open access, enabling
multiple providers to compete over the same network and giving users ultimate choice."

A In May 2007, PacketFront, a provider of open-access FTTH broadband networking,
signed a contract with Norwayds | argest
open-access FTTH network in Ostlandet, an area around Oslo. In the first stage,
Hafslund have agreed to offer IPTV and other broadband services to selected
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cooperative housing areas in Oslo.”* In terms of population, the region of Ostlandet
contains about 50 percent of the 4.6 million inhabitants of Norway.

A Lyse Tele, the local energy corporation, is rolling out an FTTH network in Stavanger
(population of 110 000). Although, as PointTopic explained in April 2007'*°: Wifen
households in the city of Stavanger in Southwest Norway want to get broadband from
Lyse Tele, they have two options: either to wait until the engineers dig a trench for them
or do it themselves. An amazing 80 percent chose to get out their shovels and dig their
own . Lyse Tel ebs br oadband ndsire 8candicagias and thei
Netherlands, are special. They are fast, symmetrical and cheap. Monthly prices for
stand-alone service range from as little as USD 26.50 to USD 31.00 for a symmetric 10
Mbps FTTH broadband service. They are delivered over optical fibre, and no longer use
copper wires.0

Lyse Tele was the first broadband operator to launch triple-play offers comprising high-
speed symmetric broadband internet, IPTV and IP telephony services in Norway. Lyse Tele has
established a franchise concept, Altibox, which currently comprises 34 partners from different
regions of Norway, as well as one from Denmark. Altibox partners are owned by local or
regional energy companies. As of November 2008, Altibox had connected 120 000 FTTH
customers.'?®

In 2008, broadband network operator Asker og Baerum Fibernett announced its plans to
build open access fibre networks in the municipalities of Asker and Baerum on the outskirts of
Oslo.*’ The project aims to connect up to 50 000 homes in the next four to five years.

Beside fibre, other NGN access technologies are intensively being deployed in Norway:

A Mobile operator Telenor is upgrading its existing WCDMA 3G network in Norway with
High Speed Downlink Packet Access (HSDPA) technology. With HSDPA, data can be
transmitted through the mobile network at speeds up to 14 Mbps. The initial upgrade at
Telenor supports up to 3.6 Mbps.

A Norwegian cable operator Get is using its IP NGN technology to upgrade its network to
support accelerating broadband traffic demand.*® Get is the second major cable operator
in Europe to deploy EuroDOCSIS 3.0 downstream channel-bonding technology. The
upgrade supports the delivery of broadband services to 380,000 homes in Norway and
will make it possible for Get to develop bundled services combining video, data and voice
over a single ultra-high bandwidth broadband connection.

Regulatory developments

No specific regulation with regards to NGN is introduced in Norway, as the Electronic
Communications Act is supposed to be technology neutral, and NGNs are therefore not
regulated any differently to other technologies.'”® The majority of operators offer an open access,
while opening the network for others to provide services.'*

However, as it is noted in an ERG case study, the NPT (Norwegian NRA) has a continued
dialogue with the incumbent and other stakeholders in this field and will continue to exchange
information/views with regard to the future of NGN.**" According to a NPT presentation made in
September 2008, the regulation of NGN should bear in mind the Internet tradition of openness
and neutrality and principle of minimum regulation.**

The principle of technological neutrality is also embedded in the policy of regulation of VolP
services in Norway. VolIP service offerings that are designed for any-to-any communication and
are publicly available are considered to be publicly available telephony services. Therefore,
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these VoIP services are subject to all obligations to which providers of electronic communication
services and publicly available telephony services are subject under the Electronic
Communications Act and the Regulations on Electronic Communications Networks and
Services.'®

The aim of the Norwegian Government is to ensure that everyone in Norway, regardless of
where they live, have access to broadband. By 2005, this policy resulted in broadband being
available to around 95 percent of the population. However, the importance of the issue now is to
stimulate demand and get Afpeople on lineo.
small local communities where the total demand is too small to attract market investment in
infrastructure, in which case some direct funding may be required.***
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4.13. Poland

Background information

Population 38.02 million
Fixed penetration 27.1

Mobile penetration 108.7

Fixed broadband penetration 9

Mobile broadband penetration 29.3
Internet users 44

ICT Development Index (Rank 2007) 39

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market development

In 2002, the Polish incumbent Telekomunikacja Polska (TP) contracted a technology
provider to provide NGN technology valued at EUR 20 million_.*** This means, that TP started to
upgrade its core network to NGN relatively wearly.
telecommunications provider, started to introduce IP solutions as the basis for the countrywide
deployment of its next-generation core network in 2007.**°

In January 2008, TP started to first move in the direction of fibre access network
development. Due to cooperation with one of development companies, TP Group has installed
an optical fibre infrastructure in a new building in the Wola district in Warsaw. This made it
possible to activate the TP multipackage together with the 50-10 Mbps Internet access. **’In
September 2008, the incumbent published a strategy on the subject, estimating the cost of
necessary investment at between PLN 14 and 28 bhillion (approximately EUR 4.1 and 8.2
billion) , and pointing out that future investment will depend on cooperation with public
authorities. TP asked for changes in the regulatory policy (no functional separation for example
and a geographical approach to competition issues) and more government involvement (tax
policy, public-private partnership/ventures, e-government services, more effective use of EU
funds) to support development in telecommunication services. According to TP, the main barrier
to broadband access development is not the level of retail prices but the lack of proper
infrastructure. From 2009 to 2011 within the framewo r k o f a fAbroadfdRwld partn
invest EUR 400 million_ in passive optic networks. TP has also presented data showing that the
amount of data transferred over the fixed network had risen threefold in the previous 24 months,
and quadrupled over the mobile network.**®

Some alternative operators also announced their readiness to upgrade technologies or
invest in fibre networks, taking advantage of the availability of EU funds.

Bundled offers were becoming more common as operators entered new markets in order to
offer additional services. However, double-play remained the favorite choice as price was a
determining factor.*®
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Regulatory development

As no substantial developments in NGNs were taking place in Poland, the regulatory
approach to NGN is not clearly defined. In October 2008, UKE (Polish NRA) published an expert
opinion on TP6s policy document on supp@0lt'f®ng tel
Based on this opinion, the President of UKE then presented an opinion for consultation on the
building and operation of NGN in Poland.***
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4.14. Portugal

Background information

Population 10.66 million
Fixed penetration 39.5

Mobile penetration 126.6

Fixed broadband penetration 14.4

Mobile broadband penetration 29.3
Internet users 40

ICT Developme nt Index (Rank 2007) 31

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market development

It has to be mentioned, that detailed information on technological evolution of the PT
(Portugal Telecom) group is scarce. In 2005, PT selected a technology supplier to implement a
NGN IP network. The incumbent has conducted a test on FTTH but claims that its investment in
fibre deployment should be subject to more favourable regulatory treatment.** The President of
Portugal Telecom has stated that the company will not start investing in a fibre-based NGN
without receiving guarantees from the relevant regulatory bodies that it will be not be forced to
open the network to competitors. The move follows similar - and successful - demands from UK
incumbent BT. Portugal Telecom reached 312 000 subscribers for its pay-TV service 'Meo'
(delivered via IPTV, satellite and mobile) by the end of 2008, adding 110 000 customers in the
last quarter of the year alone.

Things have changed, however, after the Portuguese government announced its
commitments to develop NGN networks. FTTx projects are happening faster than expected in
Portugal, where a high level of competition, government broadband goals, and an effective duct-
sharing policy have helped set off a wave of deployments. Increasing CATV competition has
become an important catalyst:

A Sonaecom, a leading alternative carrier, began deploying FTTH networks early this year
saying that it will pass more than 1 million homes over the next three years and invest
EUR 240 million_ by 2010 in a new FTTH network, over which it plans to deliver its IPTV
service as well as other services. ***

A DSTelecom has announced plans to invest EUR 400 million_ over five years in the
construction of an open access fibre-optic network. The network, which will cover more
than 50 municipalities, is being deployed in partnership with the state, as part of the
government 6s commit ment to the devel opment of
Telecom, Zon, Sonaecom and Oni-Communications are also deploying networks as part
of the same initiative.***

A Another strong player is ZON. Two cable companies recently acquired by ZON have
passed more than 100 000 homes with FTTH.**® The number of wireline and wireless
broadband subscribers is increasing. There are 1.5 million fixed broadband subscribers
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in Portugal and 1.7 million mobile broadband subscribers. ZON alone has 2.8 million
homes passed with a hybrid fibre/coax (HFC) network and 1 million cable TV subscribers
in Portugal's major cities. These networks have been upgraded to deliver broadband
services.

It is also known that TV Cabo, Portugal's largest pay-TV operator, started to upgrade its
national network in 2006 to offer ultra-high-speed broadband, VolP and HDTV.*** TV Cabo has
strongly invested in the improvement of the network (fibre optics and coaxial cable). According
to the Executive Chairman of PT Multimedia, since 2002, TV Cabo has made investments of
over EUR 450 million . These investments allowed for the improvement of client services, the
increase of Internet traffic limits, the introduction of new contents and functions in the television
service, and allows to offer a triple play service including telephony. Approximately 80 1 90
percent of the TV Cabo network is capable to offering voice service.**’

Regulatory development

The following actions taken by ANACOM (NRA of Portugal) can be listed:

A A study on the implementation conditions of the NGN in Portugal**®

A A public consultation on Next-Generation Access Networks'*

A The regulatory approach to VolP was approves in February 2006. It includes a chapter
dedicated to interconnection, including IP.**°

However, probably the most important and interesting initiative took place in Portugal in
January 2009, when a protocol on NGNs was signed between the Government and four main
telecoms operators, Portugal Telecom, Sonaecom, Zon and Oni Communications.™" This is an
agreement that shows the commitment of all parties to investing in NGNs. In the scope of this
agreement , i t h eom@itted & opemng ducts for NGNSs, to regulating networks, to
maintaining a centralized information system and to providing a line of credit with a minimum of
800 million Euro_6"* Prime Minister Jose Socrates announced the funding, saying he hoped the
country's main telecoms operators would invest EUR 1 billion. to build NGNs during
2009. This is the first step in a EUR 2.18 billion_plan announced in December 2008 to boost the
country's economy.™* The protocol signed is open to every telecoms operator wishing to invest
in these networks and aims to take NGNs to around 1.5 million homes by the end of 2009.

However, some operators are still holding back on their plans to invest in fibre networks.
Vodafone Portugal considers that, in its particular case, all the required conditions to invest in
NGNs in Portugal are not yet met and therefore is not yet willing to sign the protocol. Vodafone
Portugal wi || continue to monitor the evol
Furthermore, Vodafone Portugal will continue to explore the possibility of creating a shared NGN
investment with other operators, namely with those that have signed the protocol, not excluding
the possibility of later signing it.">
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4.15. Romania

Background information

Population 21.34 million
Fixed penetration 19.9

Mobile penetration 106.7

Fixed broadband penetration 9.1

Mobile broadband penetration 4.9

Internet users 24

ICT Development Index (Rank 2007) 46

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In Romania, competitive pressure from cable television operators has led the incumbent
(Romtelecom) to move towards NGN.'*® Romtelecom follows in the footsteps of other major
European incumbents and has initiated the deployment of NGN. In this respect, Romtelecom
promised to invest EUR 500 million_in a NGN, if the evolution of the regulatory framework will
allow a reasonable return on investment.™*According to Romianiaf6s contr
consultation on NGN migration, Romtelecom in 2005, made public its investment plans to
migrate to NGN, but did not disclose detailed information on the migration. According to
i ncumbent 6s publ i c s thaftaéiliioea EURs overia threeryeag petiod forrhe e s t
migration to NGN (no details on the investment allocation between NGN core and access
networks)."’

Initial steps have already been taken with approximately EUR 300 million invested in the
infrastructure during the last three years.™® Romtelecom launched its ADSL service for
residential customers in May 2005. With regards to the telephony infrastructure, in 2007
Romtelecom managed to achieve countrywide digitalization of its network.

Vodafone Romania (mobile operator) announced in October 2007 that it would migrate
towards a fully IP-based core network and planned to complete the migration by April 2008.
When the process is completed, Vodafone Romania are going to use a common IP-based core
network for all its services - 2G, 3G, fixed voice and fixed data.™®

In 2008, the incumbent operator announced the implementation of an IP NGN core network.
The incumbent also started the provision of VolP origination services to other national and
international networks, and bi-directional VoIP services to and from other users of its network,
both VolP and PSTN. The objectives of Romtelecom NGN core implementation include the
replacement of analogue and small digital exchanges with access nodes, consolidation and
optimization of the switching network, while avoiding making investments in non-upgradeable
legacy assets. In the future, Romtelecom will start using the IP-based network to provide voice
services, but no IP interconnection is likely to become available in the short term. With regards
to the access network, the incumbent plans to reduce the length of local loops to less than 1km,
and to increase the number of broadband enabled lines and the number of ADSL lines."®
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According to a EC report, fibre connections represent 3.9 percent of the Romanian
broadband retail market and fibre continues to be rolled out. Although not yet representing a
significant market share, the approximate 89 000 FTTH lines is the fifth largest in the EU in
absolute terms.™

Regulatory developments

In 2006, the National Authority for Comminications ((ANC) the former i ANRCTI) created a
working group to analyze local loop unbundling (LLU) issues in Romania. It studied various
possibilities for viable access to optical network units (regulated backhaul transmission services,
dark fibre and duct sharing) and alternatives (such as regulated bitstream services). The
introduction of a regulated bitstream market was found to probably be the best alternative to
ensure some level of competition on the (shortened) local loop in the current regulatory
framework. However, bitsteam access is still unavailable.

In 2006, considering the fact that some of the Reference Unbundling Offer (RUO) provisions
did not comply with the ANRCTI LLU regulation and the slow take-up of the LLU services,
ANRCTI revised the general LLU framework.'® ANRCTI imposed on Romtelecom specific
obligations regarding the announcement of planned changes in the access network to:

A notify the alternative operators any modification of its network that might affect the retail
services offered by the alternative operators, including the removal of an MDF, not later
than 12 months before carrying out that modification;

A publish and update every quarter the plans for modernization of the access network
(including deployment of ONUSs) at least 12 months before proceeding to modify of the
access network.
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4.16. Slovak Republic

Background information

Population 5.39 million
Fixed penetration 21.4
Mobile penetration 112.6
Fixed broadband penetration 8.8

Mobile broadband penetration 3.6
Internet users 56

ICT Developmen t Index (Rank 2007) 38

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

In December 2004, Slovak Telecom (incumbent operator) completed the digitalization of its
network by deploying the NGN core technology. In principle, the construction of the NGN
represents the final stage of gradual development and integration of technologies for voice, data
and multimedia services. By the end of 2004, the initial phase (first 150 000 customers) of
overall migration of its current platforms (with 1.2 million customers) into NGN was finished.'®

The Slovak Telecom NGN concept is based on a progressive evolution to end-to-end "all
IP". It has been designed in such a way as to be able to provide all types of emerging
multimedia services and to keep existing services at the same time. The strategy of partial PSTN
replacement and overlay was chosen by Slovak Telecom. In the beginning of 2009, Slovak
Telecom covered about 30 percent of households with broadband and was aiming to achieve 40
percent this year, including 300 000 households connected by fibre.***

The largest mobile operator, Orange Slovensko, is rolling out FTTH infrastructure as well. It
intends to invest approximately SKK 1 billion (EUR 32 million) on FTTH network in Slovakia
that will cover almost 200 000 households in 10 cities.'® The coverage achieved by the operator
in November 2008 was reported to be 265 000 households (approximately 15 percent of
households). Triple-play services are offered over its NGN (broadband, fixed voice and IPTV).
Additional areas might be covered using LLU in the future. There has been no agreement
concluded on duct sharing for NGN deployment between Orange Slovensko and the fixed
incumbent operator.*®®

The number of providers offering bundled services has risen to nine for triple-play services
(fixed voice, broadband and TV), and 17 for double-play services. ‘*" These developments
reflect the increasing efforts by local cable operators to offer broadband and fixed voice services.

Mobile broadband services have started to play a role for broadband access. It appears that
some customers regard mobile broadband services as a substitute product for fixed broadband
access (especially those living outside main urban areas). Mobile operators note intensifying
competition between 3G offers with a trend towards increasing speed levels and declining retail
prices. However, the development of 3G infrastructure has been limited. The new entrant is
testing 3G on a small scale using basic UMTS technology.*® It should be noted that broadband
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access in rural areas is in some instances also available via other technological means, such as
mobile broadband and WiMAX services.

In terms of various platforms, DSL has 55.9 percent of total fixed retail lines, wireless local
loops (WLL) 13.9 percent, FTTH 11 percent and cable 10.5 percent. DSL is still the technology
with the highest net subscriber gain, followed by FTTH and cable.'®

Regulatory developments
The regulatory approach to NGNs is not yet defined in the country.

However, the project called SANET should be noted. The aim of the SANET project is to
build up a gigabit network for the Slovak academic and research community with the connection
to a trans-European gigabit network and global Internet. The project is financed by the Slovak
government. The value of the project is around EUR 7 million (SKK 280 million) _.*"°
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4.17. Slovenia

Background information

Population 2 million
Fixed penetration 42.8
Mobile penetration 96.4
Fixed broadband penetration 17.2
Mobile broadband penetration 13.8
Internet users 53

ICT Development Index (Rank 2007) 28

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Slovenia is one of the top European countries in terms of FTTH deployment. It is important
to mention that two national wide FTTH networks are being rolled out at the moment, one by
Telekom Slovenije and one by largest alternative operator T-2, which is also offering VolIP, IPTV
and the Internet. Telekom Slovenia is moving from TDM transport to IP transport in its backbone
and access networks, but at the moment still using both (TDM and IP).

However, Tel ekom Sl ovenia has embarked upon a
achieve coverage of 70 percent of the population by 2015. The programme is a key part of
Telekom Sloveniads strategy to compete with
of F2 is EUR 450 million , which is being part-funded by a EUR100 million loan from the
European Investment Bank 1 the loan is also being used to fund xDSL and WiMAX roll-out to
areas beyond the FTTH coverage.'”™ The company planned to spend EUR 50 million_in 2007,
taking fibre to 50,000 homes in Slovenia's main cities, running new cables through its extant
ducts for the initial phase of the rollout."”> An earnings report of the 1st quarter of 2007 from
Telecom Slovenia revealed some details about an FTTH roll-out: fixed line and broadband
investments in the first three months of 2007 included the construction of a FTTH network; in
April the first subscribers were connected, and the operator says it is aiming for 300,000 FTTH
customers int&@rthée. medi um

T-2 FTTH speed ranges from 10 Mbps (EUR 14/month), 20 Mbps (EUR 28/month) up to 1
Gbps (EUR 1 000/month). Telekom Slovenije offers FTTH speeds from 20 Mbps (EUR 26/month)
upward. Currently FTTH is being built by Gratel as well.

Actually, European countries with little copper legacy are doing their best to bypass the old
access technologies and going straight to fibre. This is especially true in the case of smaller
nations 1 like Slovenia. The number of FTTH lines continuously grows in Slovenia, and stands at
approximately 45 000 lines, which is one of the best relative performances in the EU.'"*
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Regulation

As far as NGN issues are concerned, APEK (NRA of Slovenia) has been among the first
NRAs in Europe to include termination of VolP calls in the definition and analysis of the market
for call termination on fixed networks.'” In 2008, the NRA successfully resolved the issue of
di scriminatory rates for the termination of
has since been charging the same amount for traditional TDM-based and IP-based termination.

Currently, APEK is preparing the analysis of the markets for physical access infrastructure
and wholesale broadband access, whereby it will also analyze the impact of FTTH and other
modern access technologies on the relevant competition conditions.'”® In the absence of dark
fibre backhaul regulation, for a majority of the market players, access to many locations, due to
the high level of fibre wholesale prices, is off-limits.

According to APEKG6s October 2007 decision
the SMP operator has an obligation to provide access to alternative operators in a manner that
will allow functional IP telephony, IPTV and video on demand (VoD), in view of the fact that the
same services have been provided to the customers by its retail unit. Furthermore, based on a
complaint by an alternative operator, APEK mandated the incumbent, inter alia, to replicate its
upper frequency-band bitstream product, which was offered to its retail unit. Naked DSL offered
at a price of retail minus up to 66 percent plus a surcharge for the lower frequency band of the
local loop thus became a part of the reference bitstream offer as of November 2008.

In July 2008, the Slovenian government adopted a new broadband strategy, setting out
broad political goals to be achieved as soon as 2010. One aim of the strategy is to ensure
broadband for all by 2010, and access speeds of at least 2 Mbps to 98 percent of the population
by 2012, and at least 20 Mbps to 90 percent of the population by 2015."" The strategy also
specifies that competition is the key to achieving these goals, coupled with measures such as
openness of networks and participation of the local municipalities.
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4.18. Spain

Background information

Population 44.59 million
Fixed penetration 45.9

Mobile penetration 109.4

Fixed broadband penetration 18.2

Mobile broadband penetration 22.7
Internet users 52.0

ICT Development Index (Rank 2007) 27

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

Telefonica (Spanish incumbent operator) has made several public announcements
regarding the deployment of NGN. This concerns both the core network and the access network.
The objectives of the operator, presented in May 2006, included bandwidth of at least 25 Mbps
for more than 40 percent of the population by 2009.*® It also carried out a limited FTTH trial
based 1(7)9n PON in the outskirts of Madrid in 2005 and announced a EUR 1 billion_investment in
FTTH.

PTV Telecom, a triple-play provider in Spain, is replacing its existing infrastructure to offer
enhanced services in five major cities across the country.*® It's moving to IP from its existing
infrastructure and is expected to facilitate future subscriber base growth, deliver multi-play
services to consumers and also give it a lever into the enterprise market with IP trunks and data
services. ™™ Following the upgrading of their networks, cable operators launched the first
broadband offers of 50 Mbps and 100 Mbps. The incumbent launched a pre-commercial offer
based on VDSL with speeds up to 30 Mbps.

In Spain the trend towards bundled services is significant and continues to grow, with
broadband as the main driver: 12.01 percent of the population had subscribed to a double-play
offer and 2.91 percent to a triple-play offer as of July 2008. Moreover, IPTV has experienced
significant growth, reaching 668 520 subscribers by July 2008.'%

Regulatory developments

In 2008, CMT (Spanish NRA) focused on establishing a regulatory framework for NGN
access networks with a view to fostering infrastructure competition, although some of the
principles still need to be adopted or further defined"®:

A Following a public consultation, in January 2008 the CMT published its regulatory
position on NGN access in the form of a guidelines document.

A In May 2008 CMT, took provisional measures for NGN access, requiring Telefonica to
provide access to ducts, supply information on planned civil works and fibre coverage,
and deliver an FTTH wholesale service (FTTH bitstream) to unbundling operators. This
followed the French model, but in a revision in the following July, the CMT removed the
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obligation on Telefonica to provide a wholesale service on the grounds that the

companyods ci vil infrastructure access removed

bitstream. Telefonica would, however, have wholesale obligations on its VDSL network.
In effect, this decision gave Telefonica a regulatory holiday from FTTH network access,
similar to that secured by Deutsche Telekom in 2007."*

A In November 2008, following verification of the implementation of that obligation, the
CMT authorized the incumbent to launch the first commercial offers based on FTTH. The
incumbent is also required to provide a bitstream service to collocated operators at a
discounted price. This is a compensatory measure for those operators affected by
reduced availability of unbundling due to the instalment of remote nodes between the
local exchange and end-users.

However, after publishing its latest EU Broadband Scorecard, ECTA has cited Spain as an
example of why regulation is needed to ensure investments and take-up in NGNs, as well as to
guarantee competition and consumer choice. According to the research, Telefonica continues to
increase its control of the broadband market, with more than 57 percent of all retail broadband
connections. However, the market in Spain has stagnated with the result that Spain is
languishing below OECD and EU averages with a broadband penetration rate of 20 percent and
growth rates are low.'® Financial results from Telefonica show that it is primarily focused on
increasing profitability at the expense of vital infrastructure investments. Increasingly, operators
are threatening governments and European politics that they will not invest in NGN access
networks, unless there is a relaxation of competition rules that allow rivals to offer services over
these networks. ECTA emphases, that growth and investment in high-speed networks depend

on competition. l nnocenzo Geighhtauch réghlagionrhasanot o f
worked in the banking sector and thereisnoreasont o assume it will worKk
in telecomso*®

Spain is slowly edging towards an open-access fibre environment, but in the short term at
least, there will be little effective competition to Telefonica except from cable operators, which
only market about half of the population.’®” Consequently, Spanish consumers will be punished

with some of Europeds highest access charges

There are a few governmental initiatives in the area of NGN that are worth noting. For
instance, in October 2008 the Minister for Science and Innovation announced a planned
investment of EUR 130 million_ for the launch of a new dark fibre network as part of a project
called Redlris Nova. Redlris is the Spanish academic and scientific communities’ advanced
communications network, to which over 300 institutions belong, including all of Spain's
universities and public research entities.”® Also the Ministry of Industry, Tourism and Commerce
has established an Advisory Committee, which should identify possible barriers to the
deployment of high speed access networks and propose recommendations to the Ministry.
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4.19. Sweden

Background information

Population 9.16 million
Fixed penetration 60.4
Mobile penetration 113.7
Fixed broadband penetration 36

Mobile broadband penetration 24.8
Internet users 80

ICT Development Index (Rank 2007) 1

Sources: ITU World Telecommunication/ICT indicators database, The ICT Development Index.

Market developments

As in many European countries, a humber of Swedish operators are moving to NGN core
networks as well. Some public announcements illustrate this trend:

A Telenor announces that it is upgrading its network with the main focus on a fixed and
mobile converged IP Centrex application targeting enterprise customers in the first phase.
In subsequent phases, Telenor intends to develop the Swedish market up to a leading
position in the area of converged services based on IMS, for both enterprises and

consumers.*®

A A new mobile core network is being developed for Hi3G Access Sweden based on IP
NGN technology. According to the press release, in the second quarter of 2007, the
operator had 44 percent market share in the Swedish mobile broadband market.*®

A At the end of 2004, TeliaSonera (the incumbent operator) announced that it was going to
build Sweden's largest IP network, which would link all 3 650 representatives for the
gaming company Svenska Spel in Sweden. The estimated value of the order was SEK
200 million (EUR 19 million) .***

Besides the move to NGN core networks, Sweden is well advanced in its development of
NGN access networks. Sweden has the highest fibre take-up of any non-Asian country, with
fibre comprising nearly 19 percent of residential broadband connections. There are now 152 city
networks in Sweden, reflecting an investment of more than EUR 2 billion. The networks pass
three million homes (around two thirds of all households), and 95 percent of those networks offer
dark fibre. Sweden also boasts the fastest in Europe broadband speeds used by consumers with
more than 30 percent having speeds over 2 Mbps and 10 percent having speeds higher than 10
Mbps.** A number of different projects were and are implemented in Sweden in order to reach
its current take-up.

At the end of June 2008, TeleGeography estimated that TeliaSonera had 55 000 direct fibre
user s on i ts net wor k, with the rest of t he
access providers over their own infrastructure.'*® This shows that, both the incumbent and
alternative network operators have been investing in its NGN access network during the last few
years.
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