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EYPY2ENIFOTHTAH
unobopeC EUNNpEDIES
yia Toug BApoUG avaniukn

yia Toug TohiTeg dikaiupa

MEMITH 22 NOEMBPIOY 2007

17:00 - 20:00 Xaipetiopoi:

* Baoiing Mamayewpyomouhog, A" Avunposdpog KEAKE — Afjpapxog
Osooahovikng

* Mapyapitng TZipag, Ymoupyog Makedoviag ©pdkng

* Bagikng AvSpovémouhog, levikog Mpappatéag Anpooiag Aloiknong kai
HAextpovikrig AiakuBépvnong

» Kwvatavtivog Mouooupouhng, levikég lpappatéag Yrmoupyeiou Avantugng

* Bacikng Acnpakémoudog, EiSikég Ipappatéag Wnepiakol Ixediaopol

« Nikrjrag AheEavdpidng, Mpoedpog tng EOvikrg Emtporiig TnAemkoivoviay
kal Taxubpopeiny

* Kwvotavtivog Aoukag, Mpoedpog g «Koivwviag g MAnpogopiag A.E.»

» Xaipeuopdg kar kipugn évapgng epyaciwy and tov Ymoupyo Ecwtepikwy,
KaBnynt Mpokénmn Maulémouro

* Eiofjiynon Aloiknuikod ZupBoudiou tng K.EA.K.E. amd tov Mpdedpd tng .
Nikrita Karhapdvn

MAPAZIKEYH 23 NOEMBPIOY 2007

10:00 - 12:30 «Eupulwvikétnta kar Tomkr Avamtugn»

10:00 - 11:00 [poedpeio:

Mixdhng Tapnhog, Mpéedpog Emtponric Néwv Texvohoyiwv & Tomkrig

AiaxuBépvnong — Méhog A.E. KEAKE

Eionyntec

*Van Daele, kaBnyntrig tou Mavemotnpiou Mdvéng, cuvtoviotig tou
Sieupwraikol epeuvitikol épyou BREAD: «Eupulwvikdtnta otny Eupwnin
yia ohougn

* Nidvvng Kaloyripou, Av. KaBnyntrig EMIM: «H Eupulwvikdtnta wg péoo yia
Ty evBuvapwon Twy Snpotwy kar wg avarrtugiarr) GuvatdTnta yia to Arfjpo
Kai TV TOTIKE Kovawyiay

« ABavdoiog Kavtaptdg, levikég AievBuvtrig ITA : «Empdppuwon ce B2pata
TILE.— AvBpanivo Auvapikds

* Yulntnon — Epwtrosig

11:00 - 12:30 ZuZntnon A" otpoyyuhiig Tpamédng

2 UvToVIOTH G Nidvwng Kakoyrpou, Av. KaBnyntric EMI

2 UPHETEXOUV:

* MNavayiota Mnshavn, Avumpoespog Emtpormig Néwv Texvoloyidv &
Tomkrg Alakufgpvnong — Méhog A.Z. KEAKE

* Ttéhioc Xpiotdrog, Mpoiotdpevog Aiaxeipiotikrg Apxrig EM Kl

« Niwpyog Bacapddvng, AieuBivwv ZopBoudog META

* Ayyehog Toakavikag, YreuBuvog Epeuvav tou 18pupatog Oikovopikay kai
Biopnxavikewv Epeuvav

* Aswvidag ABavaaoiou, YreuBuvog Topga ISiwtikay Epywy tng Kl AE

« lwdvvng Toidpng, Epeuvnuig — Mapatnpntripio yia tnv Kl

12:30 - 13:00 AidAeippa

13:00 - 15:30 «Emxeipnpatikd povtéda yia tnyv a&lomoinon
eUPUCWVIKWY UTTOSOHWY, KAl TNV TIAPOXI| UTTNPETIWV

13:00 - 14:00 [ lpocedpeic:

Fpnyoépnes Zageipomouhog, Méhog A.X. KEAKE

Eionyntég:

* Baoileiog Maykhapng, Kabnyntrig EMIT, Mpéedpog tng ‘Evwong twv
Eupwraikav Axkadnpaikdv kar Epguvnuikav Siktiwy: «Emxeipnpaticd Movtéhc
yia Aiaxeipion — Expetdhhevon Onmukwy Mntpomohitikav Aiktdav Afpwyy

* MixdAng Tapriog, MNpoedpog Emtporrig Néwv Texvohoyiwv & Tomikrig
AiakuPépvnong — Méhog A.Z, KEAKE: «To endpevo Bripa yia tny T.A. petd tay
avdrreuEn utioSopwy TTANPOPORIKAG KAl ETTIKOIVWVIWV)

* Henk Koorevaar, Afjpog Apotepvtap: « BEATIOTEG (irgiaxkéc pakTtikés amd Ty
Ay Tou Apotepviapy

* 2ulfjtnon — Epwtriceig

14:00 - 15:30 Zurtnon B " otpoyyuhrg tpamedng

2UVTOVIOTNG: Adlapog Mepdkog, KaBnyntrig Mavemotnpiou ABnvav

2 UPHETEXOUV! '

* Mavtehrig Tqwptddkng, Mpdedpog XEME

* Mavayiwtng Toavdkag, KaBnyntrig EMI, MNpdedpog EAET

* Qupag Zenkdmouog, Kabnyntrig MNavemotnpiou ABnvav

* Vittorio Vallero, CSl — Piemonte (Etaipiké Ixijpa dnpéoiwy kai dSnpoTiKwy QopEwy

15:30 - 16:30 AidAeippa ehagpu yelpa

16:30 - 19:30 «Eupulwvikég uNPECIEC TIPOG TNV TOTIKI| KOIVWYIa
Kal BEATIOTEG TIPAKTIKEGY

16:30 - 17:45 [Npocdpeio:

Mavayiwta Mnshavn, Avunpoésdpog Emtponng Néwv Texvoloyikav &

Tomkng AlaxuBépvnorns — Méhog A.Z. KEAKE

Eionyntéc

» Kwotrig Topéyag , George YWashington Univercity: «H &ieBvig epmeipian

* Bas Boorsma, Clinton Initiative: «H Bstiki) emidpaon twv supulwvikav
spappoywy oto rePIBaihovy

* @68wpog Kapoulvog, EBviké MetadBio Molutexveio: «To £pyo g KEAKE yi
TNV TIOPOXT] NAEKTOOVIKWY UTINPETIWY TIPOG TOV TTOATN»

* Judrtnon — Epwtriosig
17:45 - 18:00 AidAsippa

18:00 - 19:30 Zulrjtnon ' * otpoyyuArig tpanedng

2 UVIOVIOTHC: ©68wpog Kapouvog, EOviké MetadBio Mohutexveio

2 UPHETEXOUV:

» Paidwv Kakhapdvng, Ztéhexog Eidikig Yrnpeoiag Aiaxeipiong Mpoypappdtw
KM tng levikng lpappateiag HAektpovikrig AlakuBépvnong

* [pnydpneg Zageipdmourog, Méhog A.Z. KEAKE

* Tipohéwv Zehrig, Kabnyntrig EMI, Aisubuvtiiq Epsuvnuikot Ivotitoutou Minpo-
@opiakwy Zuotnpatwy kai MNpooopoinong, Epeuvnurd Kévipo «Abnvax» g [TE

* NMwpyog Mafaddg, Alaxeipiotrig Xuotnuatwy EETAA ALE.

» Oduooéag Pamng, YmeuBuvog tou lpageiou yia to E.lM. «Kovwvia tng
MAnpogpopiag» tou Afjpou Tpikkaiwv

Livon ouprnepacpdtwy (Emotpovik Emtpor tou Zuvedpiou)
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The BREAD Ro

BREAD

BRoadband in Europe for All:
a multi-Disciplinary approach

Contact: peter.vandaele@intec.ugent.be
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VA\ BREAD Outline

BROADBAND FOR ALL

1. BREAD introduction
2. The BB context

3. Network challenges
4. BREAD methodology
5.Where are we now?
6. Conclusions

BREAD - Presentation



VA \\ BREAD BREAD Introduction

* IMEC (co-ordinator) B
 University of Essex UK
* Research Center COM / CTI DK
* Groupe des Ecoles des Télecommunications F
* FhG/HHI D
« TELSCOM consulting CH
* JRC - Institute of Prospective Technological Studies E
« JCP - Consult F

Project duration: 01/01/2004 — 31/12/2006

Newsletter continued, website active & updated

23.11.07 BREAD - Presentation 3



g\ SREXD BREAD Obijectives

* Develop a multi-disciplinary view for the realisation of
‘broadband for all’

« Combine forces in the area of
- state-of-the-art results in R&D on the technological level

- expertise towards the economic sustainability and the in-time
adoption of adequate business models

- expertise and study towards the regulatory aspects on EU level
and the re-conciliation of customers’ and industries’ interests

* Develop a more holistic vision encompassing technical,
as well as economical and regulatory aspects

* [dentify roadblocks on European, national/regional level

» Share visions and best practices on national level to EU
level (ERA)

e Benchmarking the EU situation with US & AP develop.

23.11.07 BREAD - Presentation 4



(‘\\‘Q B,&AEAD The BREA

Develop a multi-disciplinary
view for the realisation of
‘broadband for all’

Koningin Elizsbathzaal, Ankwerp, Balgium

Confers : 3 - & December 2007 |
Tra-:lr:-shﬂ'q:r 2535 December 2007

g B

www.ist-bread.org

www.bbeurope.orqg

E—== BroadBand Europe
e '/)) ¥ a2

23.11.07 BREAD - Presentation 5




V‘ \ BREAD Context of the analysis

* 1stphase: broadband for all as a pre-requesite (applications unknown)
« 2"d phase (1995-2005):

- Deregulation effective

- DSL/cable broadband deployments, Wimax emergence, FTTX

- WLAN

« 3"dphase: feedback on the usage; some interesting tendencies:

- Applications where the user plays a role (besides communicative services):
* Long Tail model, user generated content
» PtP for non real time content exchange
» PODcast to compensate for limited bandwidth and mobility

User becomes a content producer for fixed and mobile network
Functionalities begin to be deployed:
» Seamless services over fixed and mobile

+ Session mobility
» Broadcast-broadband

Users consume the bandwidth they are allocated

Content protection legacy models about to change:
« Content exchange, republishing

* PTP exchange (after J.-C. Point, JCP-Consult, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 6



"\\ BROADBAND FOR ALL

Semi-Professionals |

o

i

% Commercial content - Personal Content

§ Professional | Feople p?‘y to consume® People pay tohahare
£ Content | !

% Creators | Prosumers I

i |

One -to-Many I One -to-'A Few’ : Everybody-to-’A Few’ Efognéirl]?grt$,tr
Professional Home Video Regional & VRT Ketnet Kick Personal Photo
Broadcasts showsand | | ool Com Children create TV:bithday sharing
(news, sports, Video Diaries munity TV content shown on TV videos, ... Blogging
shows, ...}

VOD, Gaming,

IPTV, Govnt related

23.11.07 BREAD - Presentation 7



7& BRA;WE&E Challenges

From “Telecom” services to “Lifestyle Infrastructure”

’—__———__~~
- ~~
- ~

- ~

I .. _.-‘Useful for every aspectaf
Telecommunications_ . daily business/life ™,

Credit card Commuter pass

| . ﬁ“ﬂi Wallet
—— %)
Safety & 4

-~ ==
= =
e ==

(after Dr. J. Schwarz da Silva, EU Commission)
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n\\‘q BREAD Challenges to the n

Number. of Devices

connected fo the Internet 7 2010
14 Billion

750 million

Add Tags and Sensors - over 1 trillion

Source: Forrester Research, ) )
as cited in BusinessWeek.com, 20/02/05 (after J. Oberstar, Cisco Optics )

23.11.07 BREAD - Presentation 9




r‘\\‘q BREAD Traffic Growth in Am

BROADBAND FOR ALL Internet Ex

Average traffic volume Thyte/24 hour
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g
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Source: “End user perspective on higher speed Ethernet” by Henk W
Steenman, IEEE Higher Speed Interest Group meeting, Knoxville, amsixy “
TN, Sept 2006 amsterdam internet exchange

(after M. Wale, Bookham)
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A\ BREAD Challenges to the network

* Very high growth rates in IP traffic
might stimulate to reconsider:

- Network architectures
- Components
- Transmission

... or we will might encounter an optical bottleneck

23.11.07 BREAD - Presentation 12



yd\ 2350 )

revenues and ba

Greater bandwidth needed for new revenues
e ...but cost rises faster

» ...and margins reduce

Traffic grows - driven by new, high
bandwidth services

Network cost rise (CAPEX + OPEX)

[ Drive for new technologies

Revenues lower in real terms

>

Time (after P. Ghiggino, Ericsson)

23.11.07 BREAD - Presentation 13



"N BREAD BREAD Methodology

' Implementation Roadmap

g [Evel Heio “ Technology roadmap

Gap anaIyS|s

Common fields in access End to End topics

SOA in different technologies

Available through www.ist-bread.org (after J.-C. Point, JCP-Consult)

23.11.07 BREAD - Presentation 14



g\ SREXD Technical part

* Covers the different areas of BB4ALL

* Includes detailed reports on
- video on Broadband
-FTTX
- Home Network
- Metro
- Backbone
- Signalling and management

» Covers gaps and roadmap per technologies

(after J.-C. Point, JCP-Consult, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 15



"\\Q BREAD Technic

General outcome:
Home:
- Explosion of bit rate and wireless in the home
- Inclusion of home network in an end to end offer
- Apparition of decentralised architectures with storage

Access:
- Evolution of physical layers

- Downstream AND Upstream capacity increase (P2P and AV
services)

- Common IP infrastructure

(after J.-C. Point, JCP-Consult, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 16



g\ SREXD Technical part

Metro/backbone
- Evolution from SDH -> NG SDH
- Spread of Ethernet from LANs to MANs
- MPLS deployment in core

- Optical Cross Connects and Optical Add Drop Multiplexers to add all
optical overlay in both

- Long term evolution towards optical burst and packet switching

- automatic compensation of propagation impairment including new
modulation format and regeneration

Security

- Adaptation to convergence processes and new business model
(B2B, C2B, C2C)

- Interoperability between heterogeneous architectures

(after J.-C. Point, JCP-Consult, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 17



74\ BREAD Globalll

Applications:

- Merging of communicative & audiovisual into rich media
- Paradigm evolution from centralised to « long tail »

- Requirement for:
 Network hosted service creation environment
e User related service creation environement

Convergence:

- Network convergence/cooperation:
» Broadcast-broadband (mobile and fixed)
 Fixed-mobile
* Integration of the Home network
- Service:
» AV integration, merge of services
» Service continuity through different network and terminals

(after J.-C. Point, JCP-Consult, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 18



74\ BREAD BB4AIl develop

Factors influencing broadband development

» Country configuration
*GDP per capita
*population density (Canada vs Belgium)
demography of a country
«climate
cultural characteristics
» open to foreign influences (Belgium, Netherlands),
» embracing new technologies (South Korea, Japan)
* not much weight on hierarchy (lceland, Denmark) -> higher take-up
*knowledge of the English language

— highest take-up:
rich country with fairly equally income distribution, high population density
where a relatively young population is concentrated in urban areas rather
than suburbs, bad weather and widespread knowledge of English —

(FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 19



"\\Q BREAD Emerging Intern

* Voice, video chat

» Peer-to-Peer file sharing
- Estimated >100 Petabytes/month
 Blogging, photo sharing, user generated content
- “Uploading your Life”
- Estimated 32M blog sites worldwide
- Flickr! — 120M photos, adding 500k/day
* Video clip search
- YouTube sold to Google for $1.65B (€ 1.5B)
- 100M videos viewed each day, 72M users
- Most popular video clips downloaded 7M times
« Massively multi-player online role play games
- Estimated 1.8M players in UK

Major growth areas are not always the ones that are expected

Source: DAIWA EuroTelco Snapshot, April 2006 (after M. Wale, Bookham)

23.11.07 BREAD - Presentation 20



"\\Q BREAD Time to transm

100 days

10 days

Postal Service

1 day

Physical transport faster!
8 hours -

1 hour
Delay a major barrier

10 min

Tmin

Time to transmit (secs)

10 sec Customers get impatient

1 sec

} Customers accept delay
CD DVD HDTV
200ms <« “Instantaneous”

1 10 100 1,000 10,000 100,000
File size (Mbytes)

(after D. Payne, BT Exact)
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r‘\\ BREAD Integrated access and backhaul w

BROADBAND FORALL | onger Term Vision — Flexible wavelengt

Intelligent
Photonic
%% (e Inner core et o s
‘ lllll
Network =
0 i Long reach access \
<
New amplifier technology (e.g. quantum s !!X
; dot) enables operation across all the : : WS S e —
glg ] fibre spectrum \ e AR\ AT ’
usiness il 0000 N\ TTTT Rl QN T ~__
Customer WAkl

backhaul/metro

Power splitter (not
WDM splitter) to
enable any 2 or —
combination of As

to any customer

copper, Optical
switches
W

nable & self install ONU (for residential customers)

Customers

(after D. Payne, BT Exact)
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ﬂ\\ BREAD Be

Based on Ipswich Exchange serving ~15,000 customers

Today 21C MSAN Long Reach PON

900 racks 20racks | ’I! <1 rack

L_’_’lL o AN i_'#]_l,i |

826 kw 50-100 kw Siar=tif] | | 100w

- D

\

~

1 per /

~1000 customers
23.11.07 BREAD - Presentation 23
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“ ‘ \\ o= e Where a

FTTx subscribers by the end of September 2005
400.000 -
350.000 -
300.000
250.000 -
200.000 -
150.000 -
100.000 -
50.000 - I
O \x\ \-_\
N~
53 © E £ s £ T & & 3 m g =z
< a g & = g I & e = 2
9 2
< ¢
Incumbent operators 8 7,8%
Municipalities / power utilities 72 69,9%
Alternative operators / ISPs 9 8,7%
Housing companies & Other 14 13,6%

e Table 1: Players involved in FTTx initiatives in Europe
(FP6-BREAD Deliverable)
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"\\ BROADBAND FOR ALL

Who is (not) deploying (in Europe)?

Who’s not?
e Traditional telecom operators
e Cable operators

Who is?

e Housing corporations

e Utility companies

e City and local communities

Where are

Organizations that are close to the end-user!

Why?

e Their future is linked to the success of the community
e They can transform the benefit of fiber to return-on-

investment
e They have a long term vision

(after G. van den Hoven, Genexis)

23.11.07
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"\S BREAD Where are we

The key to high penetration ...

Business case is only successful at high penetration rates
e Cost of infrastructure is divided over the active users
e “Homes passed” don’t bring in any money!

3-step marketing model
1. Offer broadband internet for free

2. When all is up and running, offer voice and TV at
competitive prices

3. Start charging for internet (again at competitive prices)

. user addiction!

(after G. van den Hoven, Genexis)

23.11.07
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#Z\ BREAD COnclu.

What is Broadband?
The bottleneck: a moving object

computing
power

regulation skills

network

— information

(after M. Ulbrich, JRC/IPTS, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 27



The Orient Express

4 VoiP

dIPTV

1 Blogs & social networks

4 Rich content & P2P & user-generated content
 Geographical information

» Convergence

» Requirements for network

(after M. Ulbrich, JRC/IPTS, FP6-BREAD Deliverable)

23.11.07 BREAD - Presentation 28
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