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BReATHBReATH Project OverviewProject Overview

•• Specific Support Action supporting Activity 2.3.6.1 “ To stimulatSpecific Support Action supporting Activity 2.3.6.1 “ To stimulate, e, 
encourage and facilitate the participation of encourage and facilitate the participation of organisationsorganisations for the New for the New 
Member States (NMS) and the Associated Candidate Countries (ACC)Member States (NMS) and the Associated Candidate Countries (ACC) in in 
the activities of IST” .the activities of IST” .

•• BReATHBReATH ((BRoadbandBRoadband ee--services and Access for The Home) Project services and Access for The Home) Project 
Objective: Promote the strategic development of broadband servicObjective: Promote the strategic development of broadband services and es and 
lowlow--cost usage, with a focus on residential users, through the exchacost usage, with a focus on residential users, through the exchange nge 
of experiences, expertise and best practices and present a suitaof experiences, expertise and best practices and present a suitable ble 
framework of recommendations and good practices. Advance furtherframework of recommendations and good practices. Advance further the the 
implementation of the “ Broadband For All’  vision.implementation of the “ Broadband For All’  vision.

•• Project Duration: 18 months Project Duration: 18 months 

•• EU Grant: EU Grant: 750,000 750,000 ��

•• Person Months: 113Person Months: 113

•• Participating NMS: Czech Republic, Poland, SloveniaParticipating NMS: Czech Republic, Poland, Slovenia
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Project ConsortiumProject Consortium

•• TUE (coordinator) TUE (coordinator) -- TechnischeTechnische UniversiteitUniversiteit
Eindhoven (The Netherlands)Eindhoven (The Netherlands)

•• AIT AIT -- Athens Information Technology (Greece)Athens Information Technology (Greece)
•• GTEL GTEL -- GTelGTel Consultancy Ltd. (UK)Consultancy Ltd. (UK)
•• NIT NIT -- National Institute of Telecommunications National Institute of Telecommunications 

(Poland)(Poland)
•• IJS IJS -- Josef Stefan Institute Josef Stefan Institute –– (Slovenia)(Slovenia)
•• IREE IREE -- Institute of Radio Engineering and Institute of Radio Engineering and 

Electronics Electronics –– Anton Kuchar (Czech Republic)Anton Kuchar (Czech Republic)
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OutlineOutline

•• New broadband technologies and new business models can New broadband technologies and new business models can 
help bridge the digital dividehelp bridge the digital divide

–– Where and how governments and companies should invest? Where and how governments and companies should invest? 

•• Business case studies as a tool for technology and business Business case studies as a tool for technology and business 
planningplanning

–– Framework for the evaluation of business models and technologiesFramework for the evaluation of business models and technologies
that can be used for the development and deployment of solutionsthat can be used for the development and deployment of solutions for for 
financially viable broadband access networks. financially viable broadband access networks. 

•• TechnoTechno--economic valueeconomic value--analysis studies and the associated analysis studies and the associated 
methodologymethodology

–– BottomBottom--up modelup model

•• Performed case studiesPerformed case studies
–– Active Ethernet vs. Ethernet PON value analysisActive Ethernet vs. Ethernet PON value analysis
–– WiMaxWiMax vs. GPON value analysisvs. GPON value analysis
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Access Networks Access Networks 
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Competing access technologies: Competing access technologies: 
How do you decideHow do you decide

•• A number of alternatives exist for implementing broadband accessA number of alternatives exist for implementing broadband access
and delivering broadband services: DSL, Cable, HFC, and delivering broadband services: DSL, Cable, HFC, FTTxFTTx, , xPONxPON, , 
WiMaxWiMax, , WiFiWiFi, LMDS, UMTS, PLC, , LMDS, UMTS, PLC, ……

•• The offering of broadband services and applications (e.g. voice,The offering of broadband services and applications (e.g. voice, video video 
on demand, broadcast TV, data, fast internet access) will also pon demand, broadcast TV, data, fast internet access) will also play a lay a 
dynamic role in the acceptance of broadband by the marketdynamic role in the acceptance of broadband by the market

•• As it has been evident from other technologies, it is usually thAs it has been evident from other technologies, it is usually the e 
various economic drivers, apart from the merits and shortfalls ovarious economic drivers, apart from the merits and shortfalls of each f each 
technology, which will finally shape the broadband market. technology, which will finally shape the broadband market. 

•• The decision for a service provider or telecommunication operatoThe decision for a service provider or telecommunication operator to r to 
develop a broadband access network, and, hence, to commit develop a broadband access network, and, hence, to commit 
substantial capital investment, has to take into consideration asubstantial capital investment, has to take into consideration a
number of factors and parameters. The ultimate decision will be number of factors and parameters. The ultimate decision will be made made 
after comparing the alternatives in terms of the value that willafter comparing the alternatives in terms of the value that will bring bring 
back to the services provider/operator.back to the services provider/operator.
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TechnoTechno--economic studieseconomic studies

•• The technoThe techno--economic analysis is based on a economic analysis is based on a modellingmodelling methodology methodology 
for network value analysis that involves CAPEX and OPEX for network value analysis that involves CAPEX and OPEX 
calculations, while the overall technology deployment financial calculations, while the overall technology deployment financial 
assessment is based on technoassessment is based on techno--economic evaluation measures economic evaluation measures 
such as NPV, IRR. such as NPV, IRR. 

•• The results of a network value analysis can be of significant The results of a network value analysis can be of significant 
importance to various market players. For instance, such studiesimportance to various market players. For instance, such studies
could be useful to equipment vendors to develop costing metrics could be useful to equipment vendors to develop costing metrics 
(cost per customer, cost per Mbps, cost per km or area), support(cost per customer, cost per Mbps, cost per km or area), support the the 
business case of their solution or proposal, and prepare business case of their solution or proposal, and prepare RFIsRFIs, , RFQsRFQs
and and RFPsRFPs. Network carriers and service providers, could benefit . Network carriers and service providers, could benefit 
from using such results to assess market demand, compare differefrom using such results to assess market demand, compare different nt 
technological evolution cases, explore various equipment vendor technological evolution cases, explore various equipment vendor 
solutions, forecast deployment costs and compare different rollosolutions, forecast deployment costs and compare different rollout ut 
scenarios. scenarios. 

•• The objective is to identify and tailor strategies, such as The objective is to identify and tailor strategies, such as 
investment, technology introduction or evolution strategies, forinvestment, technology introduction or evolution strategies, for
the deployment of broadband infrastructure and services.the deployment of broadband infrastructure and services.
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•• A number of scenarios can be devised and A number of scenarios can be devised and 
investigatedinvestigated
-- Costs and benefits of competing technologies for the Costs and benefits of competing technologies for the 

same customer service areasame customer service area
-- Rapid market penetration vs. a conservative approachRapid market penetration vs. a conservative approach
-- Pricing policyPricing policy
-- Identification of the proper customer base for a Identification of the proper customer base for a 

specified technologyspecified technology
-- Analysis of the cost and benefits of upgrading your Analysis of the cost and benefits of upgrading your 

network with attractive or disruptive technologies network with attractive or disruptive technologies 

•• BReATHBReATH will perform technowill perform techno--economic studies economic studies 
to provide guidelines for successful network to provide guidelines for successful network 
deployments and business models  deployments and business models  

TechnoTechno--Economic Analysis: Economic Analysis: 
A toolA tool
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InputsInputs

•• As inputs, the model needsAs inputs, the model needs
–– the current and forecast traffic demands and their the current and forecast traffic demands and their 

geographical and demographic characteristics geographical and demographic characteristics 
(morphology, rural vs. urban, etc) and distributions (these (morphology, rural vs. urban, etc) and distributions (these 
may be provided on a 2D or 3D map) may be provided on a 2D or 3D map) 

–– user/customer profile (number of users, age, user/customer profile (number of users, age, 
individual/enterprise/organization)individual/enterprise/organization)

–– service attributes and penetration, type of applications that service attributes and penetration, type of applications that 
will be offered. will be offered. 

–– Additional factors include:Additional factors include:
•• the (existing) network topology and infrastructure (in terms of the (existing) network topology and infrastructure (in terms of 

coverage, available duct/cabling, equipment, etc), coverage, available duct/cabling, equipment, etc), 
•• the position that the equipment is housed (e.g. the central offithe position that the equipment is housed (e.g. the central offices, ces, 

antennas and cabinets), antennas and cabinets), 
•• the architecture scenarios to support the selected technologies the architecture scenarios to support the selected technologies and and 

the associated costs for implementing (installation, labour) thethe associated costs for implementing (installation, labour) these se 
technologies.technologies.
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Specific ParametersSpecific Parameters

•• Existing and forecasted infrastructure presenceExisting and forecasted infrastructure presence
•• Existing and forecasted demand (traffic demands, number of usersExisting and forecasted demand (traffic demands, number of users, volume of data), volume of data)
•• Market breakdown and user profile (individual users, businesses Market breakdown and user profile (individual users, businesses etc)etc)
•• Type of offered services (standard packet, combination of servicType of offered services (standard packet, combination of services, etc)es, etc)
•• Population and geographical distribution with respect to the expPopulation and geographical distribution with respect to the expected demand and ected demand and 

use that will be offereduse that will be offered
•• Geographical coverage (landscape)Geographical coverage (landscape)
•• Technical capabilities and telecommunications infrastructures (aTechnical capabilities and telecommunications infrastructures (ads, ds, FTTxFTTx, , �� FC, FC, 

WiMaxWiMax, LMDS, PLC, etc), LMDS, PLC, etc)
•• Existing services/infrastructures (their quality), bitExisting services/infrastructures (their quality), bit--rates and type of connectionsrates and type of connections
•• Use of common infrastructuresUse of common infrastructures
•• Time evolution of the above characteristicsTime evolution of the above characteristics
•• Number of usersNumber of users
•• Traffic loading and traffic modelsTraffic loading and traffic models
•• Use duration (e.g. per user or type of user)Use duration (e.g. per user or type of user)
•• Tariffs based on the connection, the connection duration etcTariffs based on the connection, the connection duration etc
•• Cost of equipment required (at the customer site) e.g. modem, wiCost of equipment required (at the customer site) e.g. modem, wireless/reless/wirelinewireline

router, etcrouter, etc
•• Geographical density and user distributionGeographical density and user distribution
•• Forecast of future service penetration e.g. per user type, area Forecast of future service penetration e.g. per user type, area etcetc
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OutputsOutputs

•• InvestmentsInvestments
–– Installed first cost: Total investment cost Installed first cost: Total investment cost 

•• RevenuesRevenues
–– Service revenues based on annual tariff per service type per cusService revenues based on annual tariff per service type per customertomer

•• Life cycle costsLife cycle costs
–– Sum of installed first cost and cumulative discounted running coSum of installed first cost and cumulative discounted running costssts

•• Cash balanceCash balance
–– Cumulative cash flowCumulative cash flow
–– BreakBreak--even pointeven point
–– Payback periodPayback period

•• Net Present Value Net Present Value –– NPVNPV
•• Internal Rate of Return Internal Rate of Return –– IRRIRR
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Case studyCase study

Ethernet PON vs. Active Ethernet PON vs. Active 
Switched Ethernet Switched Ethernet 
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EPON vs. GESONEPON vs. GESON
• GEPON (Gigabit Ethernet Passive 

Optical Network)

• GEPON Technology Chain
– OLT, optical fiber1, passive splitter, 

optical fiber2, ONU, VDSL (500m)

• GEPON Technology Characteristics
– OLT to ONU span up to 20Km
– Bandwidth per ONU without 

multicasting for 1:32 split = 
31.25Mbps

• GEPON Technology Costs
– Low cost components in the field 

(splitters = 400� )

• GESON (Gigabit Ethernet Switched 
Optical Network)

• GESON Technology Chain
– Core switch, optical fiber1, 

aggregation switch, optical fiber2, 
ONU, VDSL (500m)

• GESON Technology Characteristics
– Core Switch to ONU span up to 

240Km
– Bandwidth per ONU without 

multicasting = 1Gbps

• GESON Technology Costs
– Costly components in the field 

(aggregation switch= 5000� -10000� )
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Service areas, customer classes, Service areas, customer classes, 
traffic demands and other traffic demands and other asumptionsasumptions

• Service area
– Kifisias Avenue (north)

• Customer classes
– Residential double-play services: 3Mb/s downstream per customer
– Residential triple-play services: 13Mb/s downstream
– Small and Medium Enterprises (SMEs): 6Mb/s guaranteed symmetric 
– Large Enteprises (LEs): 13Mb/s guaranteed symmetric

• Traffic demands (based on “educated” assumptions)
– Number of customers per customer class estimated/projected based on data from the 

national statistic agency, EuroStat and other reliable sources
– 7 years study period (2005-2011)
– 20% of the households will have double play broadband access by 2011
– 2% Triple Play subscribers by 2011
– 60% of SMEs will have broadband access by 2011
– 100% of LEs will have broadband access by 2011
– Network Operator with a 20% market share
– Green field deployment – Buried fiber 
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Service AreasService Areas
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Results for GEPON technologyResults for GEPON technology

• Network topology for 
Kifisias Service Area 
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Results for GEPON technology(2)Results for GEPON technology(2)
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• GEPON technology for Kifisias Service Area radius=0.5Km 
using base penetration for all services (20% market share)
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Results for GEPON technology(3)Results for GEPON technology(3)

• GEPON technology for Kifisias Service Area radius=0.5Km 
using base penetration for all services (20% market share)
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Results for GESON technologyResults for GESON technology

• Network topology for 
Kifisias Service Area 
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Results for GESON technology(2)Results for GESON technology(2)
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• GESON technology for Kifisias Service Area radius=0.5Km 
using base penetration for all services (20% market share)
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Results for GESON technology(3)Results for GESON technology(3)

• GESON technology for Kifisias Service Area radius=0.5Km 
using base penetration for all services (20% market share)
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Comparison GEPON vs. GESONComparison GEPON vs. GESON
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Thank you!Thank you!

For further information you may contact: For further information you may contact: 
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Associate Dean Associate Dean 
Head of “High Speed Networks and Optical Communications” ResearcHead of “High Speed Networks and Optical Communications” Research Grouph Group
EE--mail: mail: itom@ait.gritom@ait.gr
Tel:Tel: 21066827712106682771


