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A Why is broadband the priority?
A Status of broadband in Greece and Europe
A Regulatory issues of new and emerging services:

- Current developments: Sub-geographic markets,
Naked DSL

- Voce over IP
- NGA & NGNs

- Broadband Wireless Access
- IPTV
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= Why broadband is the priority
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3'd Industrial Revolution: new communications + new energy
A Reasons for not having Internet? “No child left off-line”

A Current approaches/challenges to increasing broadband
penetration? Facilitate nomadism and tele-working

A How to avoid that Greece faces a crisis in broadband
connectivity? Take aggressive action

A Measure the economic impact of broadband infrastructure on
a community

A Towards a Universal Broadband Fund?

Broadband connections should not be limited to cities:

A UK rural (60%) broadband households overtook urban (58%)!
A But how many providers are there? No choice, only BT
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Greece key statistics, 4Q07

Population

Households
GDP (US$ billion.)*
GDP per capita (US$)*

Broadband penetration
(%)

PC penetration (%)

*Forecast. **Of households. TOf population

10,715,000
3,837,392
274.5
25,618
26.8

13.7

Sources: World Broadband Information Service, IMF

Evolution of broadband lines (Dec 2005-Dec 2007)
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/ Broadband penetration in EU MS as of June 30, 2007 (CoCom, June 2007)
Cullen and broadband penetration in Greece as of June 30 and Dec. 31, 2007.
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Distribution of broadband lines by technology
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KaTtavoun eupul{wVIKWV YpaudHwyV avd TexvoAoyia (12/2007)
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Source: A A ¢, dccording to data from licensed providers



/ Distribution of broadband lines by access speed
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MoocooTiaia KATAVOUN TAXUTATWY gUpUlWVIKWYV
Vpaupwyv (12/2007)
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/ Evolution of co-location
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Sub-national geographic markets
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A 2007, NRAs defined national WBA markets.

A 2008, UK & Austria took different approaches.

A UK WBA: Ofcom liberalised 70% of the broadband market,
lifting obligations imposed on BT in areas served by 4 (or
more) operators. provided the exchange serves >10K
premises. Commission “supported” the proposal.

A UK Leased lines: Ofcom proposed to lift regulation from BT in
the provision of high bandwidth (>8 Mbps up to 45 Mbps) Tl

wholesale terminating segments of leased lines in the Central
and Eastern London area. Commission “does not contest”.

A Austria: TKK plans to withdraw almost all regulatory
obligations in urban regions (55%). Commission did not

object.



Naked DSL for VolIP

A Alternative operator provides DSL services in high
frequency band of the copper loop based on:

- shared access
- bitstream access / DSL resale

A End-user has no PSTN subscription with local loop
operator or WLR provider

A Enabler of VoB: specific QoS targets imposed
A Naked DSL vs WLR
A Only 8 EU-15 MSs have imposed Naked DSL!!!



| The impact of VoIP regulation
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Market entry is can be impeded due to:

A Legal uncertainty = concerns

A Changes in status/requirements = additional investment
Regulatory differences regarding VolIP in Europe:

A Access to emergency services

A (In)ability to get numbers and number portability

A Geographic numbers vs. non-geographic numbers

A Interconnection

A Now, there is a clear trend on regulation:

A European Regulators Group draft common position, Oct. 2007
A EC proposal: emergency calls obligation to all providers

A Ofcom published 2 statements on VolIP in March & Dec. 2007



Next Generation Access
new networks = new regulation?

A How to secure competition in NGN?

A The quest for infrastructure competition

A New interconnection models (e.g. Bill and Keep)

A Cost allocation and interconnection / wholesale pricing

A European incumbents are still evaluating the business
case for FTTx

A Policies and strategies to boost fibre penetration:
France targets fixed and mobile ‘broadband for all’ by
2012. Over 4 million French with access to fibre-optic
broadband by 2010. Government will support the
creation of digital content.
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NGN: facilities sharing
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A NRAs to identify physical networks access obstacles:
- Bottlenecks / essential facilities

- Special access requirements

A France, UK: Surveys of the existing duct network

A EC proposes: NRAs to “impose” facilities sharing, regardless of
SMP designation

A Possibility of access to utilities’ networks such as water and
energy: UK, Next Generation New Build

A France’s ARCEP proposed to impose on FT, access at cost
oriented prices to its civil engineering works

A ARCEP consults on the roll-out and sharing of the “terminal
part’ of fibre access networks (internal building wiring)
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Broadband Wireless Access
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A EC decision on BWA in the 3.4-3.8 GHz band, encourages roll-out to
provide fixed, mobile and nomadic services

A MSs to open 3.4-3.6 GHz by end Nov 08

A The 2.6 and 3.5 GHz licensed bands: most common bands for BWA
applications.

A No evidence of a high market demand for BWA in this band:

- network deployment and operation in 3.4-3.8 GHz is expensive

- operators are waiting for lower bands (e.g. 2.6 GHz) to become accessible
A Greece granted 3.5 GHz licences in 2000 & 2004 (OTE has one)

A WiMAX included in the IMT-2000 family (ITU)

A 2.6 GHz: extension band for IMT-2000 (CEPT)

A GSM bands (900MHz and 1.8GHz) to become tech and service neutral

A 3G/HSDPA is here and successful TODAY! The Austria case



IPTV Take-Up in Europe
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Total Total Total IPTV IPTV IPTV
households broadband subscribers subscribers as | subscribers as
lines Cl estimate % total % total
End 2007 End 2007 households broadband
lines

27.4m 14.8m 2m-4.5m? 7-16% 7 14 - 30% ?
Belgium 4.5m 2.7m 305K 7% 11%

15.4m 8.2m 500K 3% 6%
Italy 23.9m 10.1m 300K 1% 3%

26.3m 15.6m 200K <1% 1%
Germany 39.2m 19.6m 200K 0.5% 1%

A IPTV has reached “mass market” scale in few European countries so far

A France — ARCEP says 4.5m subscriptions “eligible” to use IPTV services at end 2007,
but probably overstates actual number

A Economics of LLU supported by population concentration in Paris area and few
other big cities. Price €30 for triple play: ADSL+, unlimited VolIP and IPTV
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Does Greece need IPTV?
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A What is IPTV?

- IPTV services are viewed over a fixed broadband connection (DSL or FTTH)
onaTVset

- They are closed end-to-end content distribution networks similar to Cable
TV networks

- Not the same as video streaming over public Internet viewed on a PC (e.g.
BBC iPlayer)

A Satellite Pay-TV is a huge success. No presence of cable TV
A OTE has yet to announce any IPTV plans.
A Vivodi Telecom: bundle of ADSL2+, VolIP and IPTV

A Forthnet bought Netmed (satellite-TV firm) to launch triple-
play service

A What are the telecoms and broadcasting regulatory issues
of IPTV?



Does Greece really need 100Mbps?

Not yet... Almost all applications can run on ADSL2+

Pl Pal 4 Pal 4 .

hyte !'5{[Hb Aa YSSRSR dzyi
A To acquire and retain broadband customers

A To generate increased revenues to finance NGNs

A New applications development

First, Greece needs:

A More penetration, especially for rural areas

A Higher speeds

A Low latency for businesses

A Innovation that can work today!
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Thank you!

Ezequiel Dominguez

Cullen International

Rue Saint-Jean 6

B-5000, Namur, Belgium

Tel +32 81 257 473

Fax +32 81 257 490
www.cullen-international.com
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