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Abstract 
 
The objective of the project Panlab is to define a framework for the interconnection of independent 
test-beds and laboratories so as to facilitate the establishment of a Pan-European laboratory. The 
concept of such a Pan-European laboratory is based on the federation of distributed test laboratories 
and test-beds that are interconnected and provide access to required platforms, networks and services 
for broad interoperability testing. 
This first project deliverable D1.1 (‘Vision for ICT’) presents the ecosystem around a Pan-European 
laboratory: major technological programs at a European level (like IST technological platforms, 
Eureka clusters), international and national activities related to ICT. Major issues to consider are 
identified: regulatory aspects, business model, areas and directions for a Pan-European laboratory. 
This document will serve the Panlab project to further define a Pan-European laboratory vision, and 
might also serve as a generic input for various European collaborative projects. 
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Definitions of terms 
Pan-European Laboratory (PEL) – a concept of enabling Pan-European testing services for a 
demo/trial and evaluation of new technologies, system solutions and telecom service concepts 
PEL Activities – actions and processes that are launched and carried out within the PEL framework. 
PANLAB – an FP6 Specific Support Action (SSA) that defines the PEL vision and roadmap and 
facilitates implementation of the PEL activities. 
PEL Partner – an entity that participates in PEL activities by providing testing or any other 
supporting services. 
PEL Customer – an entity that uses (consumes) any service provided by the PEL. Customers 
typically carry out R&D projects, implement new technologies or products, or introduce new telecom 
services. 
PEL Community is composed of Partners and Customers, along with other relevant participants from 
the industry, research and supra-governmental institutions, for example, EU organizations. 
PEL mechanisms – a set of rules and procedures that enables effective collaboration between PEL 
partners as well as cooperation with PEL customers. 
European Technological Platforms (ETP) – special European task forces (industrial initiatives) 
targeting definition and implementation of comprehensive research agendas in a few strategic sectors 
in the ICT area, to be conducted in Europe within FP7. 
Eureka ICT clusters – long-term, strategically significant industrial initiatives aiming the 
development of generic technologies of key importance for European ICT competitiveness. Initiated 
by industry in close collaboration with national funding authorities, clusters bring together large 
companies, SMEs, research institutes and universities, sharing both the risk and benefits of innovation.  
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1 Executive summary 
The objective of the project Panlab is to define a framework for the interconnection of independent 
test-beds and laboratories so as to facilitate the establishment of a Pan-European laboratory. The 
concept of such a Pan-European laboratory is based on the federation of distributed test laboratories 
and test-beds that are interconnected and provide access to required platforms, networks and services 
for broad interoperability testing. 
Panlab feeds from the identified needs of the ICT industry for testing technologies and to derive from 
these elements a long term vision and landscape. The accomplishment of these objectives requires 
answering three main questions: 

·  "What?"  – define the vision and roadmap for the Pan-European Laboratory 

·  "Who?"  – specify major participants of the Pan-European Laboratory activities 

·  "How?"  – develop mechanisms to enable the Pan-European Laboratory activities 
The aim of this first project deliverable D1.1 (‘Vision for ICT’) was to identify the "ecosystem" that 
would surround a Pan-European Laboratory as well as the major areas that the PEL would have to 
focus on answering partly ‘What?” and “Who?” questions. 
This deliverable first emphasizes that the ecosystem surrounding a Pan-European Laboratory would be 
mainly structured by the European technological programs (CELTIC or IST) that are related to the 
ICT industry. These programs will certainly provide lots of customers and partners to the PEL with 
projects they encourage. Study of these programs has shown that the Pan-European Laboratory need to 
address a testing infrastructure which can adapt to emerging new technologies and services in order to 
support fast deployment  across all the three layers: network, software and services. 
The three main characteristics the PEL would have to support are the following: 

·  General approach – comprise all the three layers and allow crossing the layer boundaries for 
testing and experiments 

·  Flexibility – to accommodate new technologies, solutions, services and developments 

·  End-to-end testing approach coping with heterogeneous technologies for core and access 
environment 

It also appears that a Pan-European Laboratory will be constituted mostly by platforms deployed in 
already existing national programs.  This emphasizes the need of the PEL to be strongly linked to 
these programs. It will important for Panlab to feed from their experience and particularly to analyse if 
the Pan-European Laboratory could reuse some of the results of programs that already try to federate 
platforms. 
Finally, we have observed that regulation could have a major impact on the Pan-European laboratory: 
first because structure of such a laboratory could be affected and secondly because each testing 
platform will be under national rules that may not be the same all around Europe.  
As a whole, this deliverable D1.1 will serve the Panlab project to further define a PEL vision 
(deliverable D1.2). 
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2 Introduction 
The concept of a Pan-European laboratory is based on the federation of distributed test laboratories 
and test-beds that are interconnected and provide access to required platforms, networks and services 
for broad interoperability testing. The Pan-European laboratory objective would be to enable the trial 
and evaluation of service concepts, technologies, system solutions and business models to the point 
where the risks associated with launching them as commercial products will be minimised.  
The objective of the project Panlab is to define a framework for the interconnection of independent 
test-beds and laboratories so as to facilitate the establishment of such a Pan-European laboratory. The 
framework will include general legal and operational mechanisms as well as the approach for the 
technical infrastructure. Panlab has to feed from the identified needs of the ICT industry for testing 
technologies and to derive from these elements a long term vision and landscape. It will then identify 
the long-term milestones related to testing that need to be set on the ICT industry agenda and guidance 
on how to best reach them. This roadmap will describe the long-term requirements for the operation of 
the Pan-European laboratory. In a second time, Panlab will present enhanced collaboration 
mechanisms between existing and future testing facilities. The issues addressed by Panlab range from 
logistics, availability of qualified personnel, remote access and management of systems to the legal, 
economic and operational terms, which need to be clearly defined in order to allow for interconnection 
and efficient testing in competitive testing environments. 
The accomplishment of these objectives requires answering three main questions (figure below): 

·  "What?"  -  define the vision and roadmap for the Pan-European Laboratory 

·  "Who?"  -  specify major participants of the Pan-European Laboratory activities 

·  "How?"  - develop mechanisms to enable the Pan-European Laboratory activities 
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Figure 1 Building the Pan-European Laboratory 

The aim of this first project deliverable D1.1 (‘Vision for ICT’) is to review major technological 
programs like IST technological platforms, Eureka clusters, along with  international and national 
activities related to ICT, in order  to identify the "ecosystem" that would surround a Pan-European 
Laboratory as well as the major areas that the PEL  would have to focus on. 
The structure of the document is built according to this objective:  

·  Part 3, 4, 5 and 6 present the ecosystem around a Pan-European Laboratory: part 3 focus on the 
major different technological programs existing at a European level. Part 4 describes the 
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international and national initiatives that could be of relevance for the Pan-European Laboratory 
as partners or customers. In addition, part 5 covers some regulatory issues that could have 
certain impact on the PEL organization and part 6 the business model that could be applied to 
the PEL.  

·  Part 7 presents all the major issues that the Pan-European Laboratory would have to envisage to 
serve the needs of the ICT industry. This part describes, from a three layers point of view 
(services, middleware, network) the challenges to be faced today by the Pan-European 
laboratory.  

These sections of D1.1 will give good indications of a common technology vision of the ICT industry 
that will serve the Panlab project to further define a PEL vision (deliverable D1.2). 
D1.1 might also serve as a generic input for various European collaborative projects (regardless of the 
framework in which they are embedded). In particular, it targets ICT projects in the European 
Framework programs (mainly FP7) as well as the Eureka cluster programs, such as CELTIC. 
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3 Technological programs 
In order to get a good view of the ecosystem and not to be lost in the complexity of the ICT industry, 
we have decided to fund our analysis of the ecosystem on the established framework programs like 
Eureka ICT Clusters and IST European Technological Platforms. The advantage of this approach is a 
facilitated identification of all the relevant initiatives and a complete view considering these programs 
are covering the full scope of the ICT industry. These programs have been established and running for 
several years so their contributions are reflecting almost perfectly the ICT industry concerns. 

3.1 Description of IST  European Technology platforms 
The objectives of European Technology Platforms (ETPs) is to help industrial and academic research 
communities in specific technology fields to co-ordinate their research and tailor it to a common 
“strategic research agenda” (SRA), which sets out research & development (R&D) goals, time frames 
and action plans for technological advances that are relevant to industry and society. In the 
Commission’s view, each ETP should represent all major stakeholders, including small and medium-
sized firms, provided that they are willing to pool their knowledge and resources and possess the 
requisite R&D expertise. 
ETP stakeholders agree to support their SRA financially and to monitor its implementation. A research 
project that supports ETP aims may be submitted for EU research funding in just the same way as any 
other.  
Next paragraphs described the relevant platforms identifying actors, vision and major objectives. 

3.1.1 eMobility (Mobile and Wireless Communications)  

Actors 
There are four membership categories: Industry, Research domain (universities, research centres, etc.), 
SME (Small and Medium Size Enterprises), Other (institutions, pre-standardization bodies, state 
organizations, etc.). The eMobility Technology Platform has currently (September 2006) 377 
members. In the category "Research Domain" there are 141 members, "Industry" 97 members and 
"SME" 139 members. 
The budget estimate for the implementation of the eMobility SRA is €1 billion private funding 
matched by €1 billion public funding, provided through the EU 7th Framework Program, national and 
EUREKA programs. This budget should be viewed in the context of an investment in R&D, in 
Europe, by leading European mobile equipment manufacturers and operators of over €16 billion in 
2004. 

Vision 
The eMobility technology platform aims at the improvement of the individual's quality of life, 
achieved through the availability of an environment for instant provision and access to meaningful, 
multi-sensory information and content. The eMobility vision is shifting from the current concept of 
“anywhere, anytime” to a new paradigm of “any network, any device, with relevant content and 
context in a secure and trustworthy manner”.  
Major challenges  

·  Simplicity: It emphasizes research into new solutions for managing complexity seamlessly on 
behalf of service providers and for hiding complexity from a user in accessing, using and 
creating services. Complexity is delegated from a user to the communication system which must 
adapt to the individual’s life stage preferences and situation, and a variety of other contexts. 

·  Efficiency: Solutions which result in efficient use of spectrum and network resources, and 
higher throughputs, through appropriate cooperation and adaptation techniques. The new target 
is not necessarily higher bit rates as in the past. Autonomous self organization is needed to 
continuously operate at the optimum point under dynamically varying conditions, as well as 
capabilities to easily incorporate (as yet unconceivable) future services and requirements. 



Deliverable D1.1 PANLAB 

© PANLAB consortium 2007 Page 11 of (54)  

·  Trust: Wireless communications will enable an always-connected environment, facilitating 
services to support private and professional life of individuals, families, and special interest 
groups. Intelligent services will be based on sensitive personal information, context and profiles 
traversing different network types, and multiple business and administrative domains. Any 
successful adoption and use of future services and networks in all walks of life, imposes the 
creation of a trust environment. This is necessary to overcome possible psychological barriers 
through building a sense of trust in the integrity, privacy, security of information and networks, 
as well as to protect society against malicious, criminal or terrorist activity. 

3.1.2 NEM (Networked and Electronic Media) 

Actors 
The members of NEM initiative include an adequate representation from all relevant sectors, 
including: 

·  industry (includes content providers) 

·  academia and research centres 

·  user views 

·  network operators and broadcasters 

·  SMEs 

·  observers from related initiatives and the EU Commission  
The financial resources estimated for the implementation of NEM SRA should at least reach the level 
of 3.5 B€ in the next 10 years. For the FP7, it is estimated that 2 B€ should be invested in this field in 
the period 2007-2013. 
Vision 
For a competitive networked and electronic media industry, the NEM initiative focuses on fostering 
the development and introduction of novel audiovisual and multimedia broadband services and 
applications to benefit European citizens and enterprises. The NEM vision is promoting the 
convergence of existing and new technologies, including broadband, mobile and new media across all 
ICT sectors, to create a new and exciting era of advanced personalised services. 
Major challenges  

·  To create interoperable network infrastructures that enable seamless multimedia networking. 

·  To empower end-users by putting the user first: consumers are not interested in networks but in 
the services the networks can supply. NEM will provide innovative services and applications 
with the complexity hidden from the user 

·  To promote “Electronic content from all to all”: For individual citizens, the electronic content 
creation and distribution process is still blocked by a lack of interoperability and an incomplete 
regulatory framework 

·  To converge the various media and content formats: Content creation and modification is 
rising with the growing number of distribution channels and targeted terminals on the increase. 
The trend towards “push services” coupled with the variety of delivery formats creates the need 
for automatic real-time content personalisation and easy editing and formatting tools. 

·  To develop new middleware for media applications: Middleware is the software that turns a 
terminal into a platform that can support multiple applications. For example, common platforms 
are needed that can exploit the potential of content interactivity or 3D visualisation, and that can 
be used in various media terminals from Set-Top-Boxes to cell phones and game consoles. 

3.1.3 NESSI (Networked European Software and Services Initiative) 

Actors 
A range of stakeholders are involved in NESSI, they include: 

·  Commercial technology providers 
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·  Integrators 

·  Service providers 

·  Solution providers 

·  SMEs and SME associations 

·  Public institutions 

·  Academic and research institutions 

·  Industrial users 
A particular focus of the initiative is to ensure that SMEs are well represented, both as providers of 
technology and as users to maximise the benefits to the economy of Europe.  According to NESSI, an 
R&D investment of 2.5 billion euros is required to advance the competitiveness and global reach of 
this key sector. NESSI has been fully financed by its founding industrial partners and is currently 
investigating additional financing mechanisms. 

Vision 
NESSI aims at the provision of new approaches enabling the transformation of the European economy 
through service oriented business models. The NESSI vision is transforming the European economy 
into a knowledge based economy and enabling the European Software and IT services industry to 
attain a stronger global position. 

Major challenges  

·  Providing European Industry and the Public Sector with efficient services and software 
infrastructures to improve flexibility, interoperability and quality;  

·  Mastering complex software systems and their provision as service oriented utilities;  

·  Establishing the technological basis, the strategies and deployment policies to speed up the 
dynamics of the services eco-system;  

·  Developing novel technologies, strategies and deployment policies that foster openness, through 
the increased adoption of open standards and open source software as well as the provision of 
open services; 

·  Fostering safety, security and the well-being of citizens by means of new societal applications, 
enhanced efficiency of industry and administrations, and competitive jobs. 

3.1.4 ARTEMIS (Advanced Research and Technology for Embedded 
Intelligence and Systems) 

Actors 
Artemis ETP brings together main leading industrial and academic groups with national (15 Mirror 
Groups) and European bodies to establish and implement a coherent and integrated European research 
and development strategy for Embedded Systems, by means of a Steering Board (about 30 members) 
that involves leading stakeholders from the private sector and academia, as well as representatives 
from the Mirror Group of Public Authorities. 
The European Embedded Systems expenditure is globally estimated at €20 billion in 2005 that would 
grow to €32.5 billion in 2010. The estimated public component of this expenditure increases almost 
threefold from about €250 million to €700 million over the same period. The bulk of the expenditure is 
the €20 billion private industry R&D which mainly comprises downstream product development based 
on a conservative estimate of five major industrial sectors. The research component is partially 
supported through a number of publicly funded activities through the EU framework program, 
EUREKA that supports Embedded Systems through the ITEA and MEDEA+ clusters, and specific 
National programs in member states focused on Embedded Systems. Furthermore, Centres of 
Excellence may envisage applying for EU Structural Funds, as well as loans from the European 
Investment Bank (EIB) in combination with the new Risk Sharing Facility foreseen in FP7, while the 
new EU Competitiveness and Innovation Program (CIP) may provide opportunities for technology 
take-up by SMEs. 
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Vision 
The ARTEMIS approach is to cut barriers between application sectors, stimulating creativity and 
yielding multi-domain reusable results. The ARTEMIS reference architecture can support product 
development in a diversity of application domains, for example in automotive, aerospace and nomadic.  
Major challenges 

·  In automotive area, a key target is regarding fuel consumption and pollution (the so-called 
“near-zero emission” car). Similarly, to reduce road fatalities, the “100% safe” car is 
envisioned, where neither the driver nor the vehicle is the cause of any incident. This very 
ambitious goal can only be reached by using more intelligent systems, so called ‘active safety’ 
systems, where context awareness in the Human Machine Interface (HMI) is needed to reduce 
the workload of the driver, with sensors, actuators and smart software embedded throughout the 
vehicle. Ad-hoc networking is a prerequisite for car-to-car communication in the background of 
active safety systems. 

·  In aerospace Embedded Systems will support the vision of extremely customisable, affordable 
and lifecycle sustainable products and services, for environmentally friendly, safe, secure and 
time efficient transfer of people and goods within Europe and across continents. By 2011, 
Embedded Systems will improve their airborne energy consumption by 30%, for fuel efficiency, 
performance and environmental friendliness. 

·  In manufacturing Embedded Systems will precisely control process parameters, including the 
active reduction of pollutants, the increase of manufacturing flexibility and agile adaptation to 
market demands, while reducing commissioning time and ramp-up time. 

·  In nomadic environments, issues to be resolved include the demand for ubiquitous, secure, 
instant, wireless connectivity (end-to-end) to the service. At the same time, these must allow 
unhindered convergence of functions as well as global and narrow-range sensor networks. 

·  Private spaces include audio-video systems in home, intelligent home devices, e-health enablers 
and security. 

·  Public infrastructures, including end-to-end capabilities, mean chiefly vending machines, toll 
collecting, access control, traffic regulation, active sensing and decision-making surveillance in 
road, railways and communication networks. 

3.1.5 ISI (Integral Satcom Initiative) 

Actors 
At November 2006, ISI is participated by 151 institutions of different organization type from 24 
different Countries, with following composition: Associations (3%), Industry & Operators (49%), 
Research Institutes (21%), Universities (27%). 
Implementation of the ISI SRA needs an effective public-private partnership for the focused support of 
its objectives, considering strategic relevance for the citizens and governments of Europe. The 
estimated amount of public funding provided through FP7 in the period 2007-2013 is foreseen in an 
average of 200 M€ per year, for a total of 1.4 B€, which will be matched by an equal amount of 
private funding. 

Vision 
The ISI technology platform purpose is to bring together in a converged way, all research and 
technology aspects related to satellite communications, including mobile, broadband, and 
broadcasting applications, in order to foster and develop the entire industrial sector, maximise the 
value of European research and technology development, and contribute to EU and ESA policies. 
The ISI program is focused on 3 main application fields:  

·  Broadcast Satellite Services (BSS)  

·  Fixed Satellite Services (FSS 

·  Mobile Satellite Services (MSS 
These research areas are aimed to offer satcom services to the following categories of users:  



Deliverable D1.1 PANLAB 

© PANLAB consortium 2007 Page 14 of (54)  

·  Citizens and Governments 

·  Individual users and families in their Homes 

·  Individual users on the Move 

·  User Groups in villages and Remote areas 

·  User Groups on the Move. 

Major challenges 
System architecture: 

·  Enable the design and deployment of hybrid terrestrial/satellite systems 

·  Enable the integration of data communications with Galileo and GMES 

·  Enable the design and realization of European security systems. 
Technical: 

·  Increase the spectrum & power efficiency of satellite systems by an order of magnitude 

·  Pursue the exploitation of higher frequency bands (Ka and above) 

·  Align the form factor and power consumption of user terminals to those of terrestrial systems. 
Marketing: 

·  Lower the cost of terminals, networks, space segments, and services 

·  Coordinate the industrial approach while preserving competition 

·  Reduce the time to market for commercial applications 

·  Develop the institutional market. 
Regulatory: 

·  Achieve the harmonization of regulatory frameworks 

·  Ensure fair regulations for complementary ground components and spectrum usage. 
Standardization: 

·  Develop open standards as enablers for mass-market applications. 

3.2 Description of Eureka ICT Clusters  
EUREKA is an inter-governmental organization, created in 1985, which aims to enhance European 
competitiveness through its support to businesses, research centres and universities who carry out pan-
European projects to develop innovative products, processes and services. EUREKA projects are co-
financed though national public funding and private investments. Through a EUREKA project, 
partners develop new technologies for which they agree the Intellectual Property Rights and build 
partnerships to penetrate new markets. By encouraging and assisting businesses to innovate, the 
EUREKA Initiative complements the European Union's Framework Program in working actively 
towards the common European objective of raising investment in R&D to 3% of GDP by 2010. 
Participants in Eureka 
Nearly 12,000 partners have been involved in Eureka projects from the following types of 
organizations: 
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Figure 2 Distribution of Eureka participants 

EUREKA Project Types 
EUREKA projects fall into three broad categories: 
Individual projects  have ready-to-market results, representing a significant advance in their particular 
sector. The average European encounters the results of EUREKA innovative projects every day: 
navigation systems in cars; key components to make high-speed trains safer; multifunction smart 
cards; film special effects; improved diagnoses for heart disease; and novel technologies to replace 
environmentally damaging batteries.  
Umbrellas are thematic networks of public authorities and national experts. They aim to enhance 
competitiveness in a particular area. Umbrellas define scope and encourage the generation of new 
projects. There are currently 10 Umbrellas, in areas such as manufacturing, transport and environment.  
Clusters are long-term, strategically significant industrial initiatives. They usually have a large 
number of participants and aim to develop generic technologies of key importance for European 
competitiveness, primarily in information and communication technologies (ICT), but also in energy. 
Projects running within a Cluster are named Cluster projects. A Cluster is thus not a EUREKA project 
as such, but a tool for generating R&D projects. However, the general EUREKA rules for projects 
apply. The individual Clusters will set up specific goals and objectives for its own thematic area. 
Typically the long-term goals will be formulated in a “Vision Statement”, whereas the more detailed 
objectives and work programs will be included in the Cluster’s White Paper and Technology 
Roadmaps.  

3.2.1 CELTIC Cluster 

CELTIC is an initiative to overcome societal, economical and technical challenges to put Europe in a 
leading position with respect to the R&D in the telecommunications domain.. One of the main added 
value of CELTIC can be identified in the development of pre-competitive comprehensive “Integrated 
Communication System Solution” being eventually at the core of a CELTIC Pan-European 
Laboratory. The major technical domains covered by CELTIC include: i) Services and Applications, 
ii) Broadband Infrastructures, iii) Security. 
A fundamental observation made by CELTIC is the following: “The European Telecommunications 
industry, during the next few years, must achieve a transition from an infrastructure and connection 
driven industry to a service and content driven industry”. This is the strategic challenge about which 
CELTIC is proposing a vision related to society, economy and technology. In this paragraph we 
summarize the target market from the society and economical elements proposed by CELTIC in the 
Purple Book.  
Main subjects of activity: 

·  Shifting from concept of “anywhere and anytime” to new paradigm “any network any device”, 
by convergence of existing and new media technologies 

·  Ubiquitous communications services and seamless experience between networks and terminals 

·  Increased security and trust 

·  Personalised services and improved man-machine interfaces 
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·  Improved automotive and medical services 

·  European knowledge based economy enabling its stronger global position 

·  Reduction of time-to-market and decision making time for enterprises 

·  Evolution to self-managed resources and systems 

3.2.2 ITEA Cluster 

Overall objective of ITEA is to develop a European leadership in embedded Software Intensive 
Systems.  
The rationale for ITEA's launch was a response to the fact that the digital age is imminent and the 
digital transition is proceeding rapidly. 'These changes, the most significant since the Industrial 
Revolution, are far-reaching and global. They're not just about technology. They will affect everyone, 
everywhere. Software is the key to this revolution. Never before has European industry mounted a 
concerted strategic R&D initiative to address this challenge 
Target markets include: 

·  Automotive 

·  Consumer Electronics 

·  Communication 

·  Healthcare and Medical 

·  Automation/Production 
And the application domains are classified such as:  

·  Home  

·  Cyber Enterprise 

·  Nomadic 

·  Intermediation services and infrastructures 

·  Services and Software creation 

3.2.3 MEDEA Cluster 

MEDEA is a co-operative research and development aimed at increasing the performance and 
competitiveness of the European microelectronics industry. Achieving superiority in microelectronics, 
which is the key enabling technology for the entire industry, starting with the Information and 
Communication Technologies (ICT) Industry but also encompassing the automotive, professional and 
leisure sectors, is the most effective way for creating higher added value, thus stimulating new 
innovative markets and leading to growth and additional highly skilled jobs in Europe.  
The market domains to be mentioned for MEDEA are including:  

·  replacement of computers dating from the '2000 bug' investments 

·  deployment of new services for the 3G telecoms inducing the renewal of a large part of the 
existing terminals 

·  data and image at reach anywhere, at any time' becoming available...at an affordable cost 
enhancing the development and sales of completely new fashionable personal terminals; 
residential digital consumer electronics growing again, and 

·  automotive electronics that experienced positive growth even in the worst moments continuing 
its march towards semiconductor pervasion even in the low-end side of the automotive market 

3.3 Conclusion 
The brief review of the major relevant Eureka Clusters and IST Technological programs is essential 
for Panlab to define the target PEL context and investigate the future likely evolution scenario in the 
ICT domain since all together these programs present rather completely the European ICT industry 
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vision. This part provides a broad panorama of the initiatives relevant to the ICT domain, that is 
further used in D1.1 in part 7 to derive technical challenges and requirements relevant to the PEL 
activities. This analysis will help define the long-term requirements for the Pan European Laboratory, 
which will be presented in deliverable D1.2. 
Not less important that all R&D projects running under these initiatives are potential participants 
(partners or customer) of the Pan-European laboratory. It will be the task of D1.2 to assess how to 
build and facilitate partnerships/ collaboration with these projects. 
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4 Relevant National and International Initiatives 
We also considered that our analysis could be enriched by taking into account relevant national and 
international initiatives. The aim is here not to be exhaustive but to derive from these other initiatives 
pertinent aspects that would need to be envisaged for a complete view of the ecosystem. In this 
respect, national initiatives are of interest since testing platforms will clearly be attached to one 
university/company that will have links with several local research programs. As for international 
initiatives, they should be considered as potential partners or competitors.  

4.1 Relevant National initiatives 
The following paragraphs present different national initiatives. The choice of the list of country below 
was driven by the nationality of the partners participating to Panlab project. 

4.1.1 Technological Clusters in France 

Since 2004, France has decided to start a voluntary industrial policy that would allow improvement of 
the industrial competitiveness of French companies as well as their capacity to innovate. The tool 
‘pôles de compétitivité’ which can be translated as ‘technological clusters’ has been put in place as a 
result. It should allow the development of industrial activities, the progress of employment and the 
regional and local structures. It concerns not only technological domains that are just emerging 
(nanotechnology, biotechnology …) but also mature domain (automotive, aerospace, etc.). These 
clusters should have not only national objectives but also international in particular they should be a 
way to enable equilibrated partnerships with foreign actors for the participation to Eureka or IST 
projects. 
Three clusters are of particular importance in the domain we are concerned in: 

·  the cluster ‘Images and Networks’, located in Brittany, specialised in new technologies for 
images (networks and services) 

·  the cluster ‘Minalogic’, located in Rhône-Alpes region, specialised in nano and micro 
technologies 

·  the cluster ‘System@tic‘, located in Paris Ile-de-France region, specialised in complex systems, 
including telecoms 

It is worth noting in the cluster “Images and Networks”, some projects addressing issues related to 
next generation network and images and video applications have already started; more, these projects 
intend to be very active in standardization to reach a European dimension and visibility.  
It is also to be noted that those clusters have the objectives of deploying test platforms that would 
present the results of the different projects they are financing. 

4.1.2 National Technology Platform in Spain 

Promoted by the Spanish Government (Ministerio de Industria, Turismo y Comercio and the 
Ministerio de Educación y Ciencia), a number of national technology platforms in the IST area were 
created soon after the ETPs were officially launched by the European Commission. The objectives and 
challenges of eNEM, eMOV, eSEC, eISI, INES and PROMETEO are quite similar to the IST 
technological platforms at European level, since they were created mainly as mirror initiatives in order 
to foster the participation of Spain in the ETPs (NEM, eMobility, ISI, NESSI and ARTEMIS). 
Members of these national technology platforms are mostly SMEs as opposed to the ETPs where most 
of their members are big enterprises. 
Beyond being a single Spanish voice in the ETPs, it is also the purpose of these national initiatives to 
define a National and Regional research agenda. National and Regional funds available for research 
projects are expected to duplicate before 2010. 
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4.1.3 Programme iD2010 in Germany 

In order to trace its target to consolidate and extend the position of German position in the ICT 
(Information and Communications Technology) area, the German Government aims to promote and 
support related technology development by establishment of various funding programs. 
Thus, scopes of an action program called “Information Society Germany 2010 – iD2010 
(Informationsgesellschaft Deutschland 2010 - iD2010)”, led by German Ministry of Trade and 
Economics, are upgrading of legal and technological conditions for further integration of state, 
economy, and private persons Information society, as well as improvement of ICT security and 
directed funding of research and development (R&D) activities. The iD2010 action program supports 
European Lisbon and i2010 strategies. It main objectives and issues to be addressed are, such as 
standardized data exchange formats, electronic identification and authentication including electronic 
ID and signature, with the aim to specify a new e-Government program until 2010. 
For the time beyond 2010, German Government prepares an agenda for research funding program ICT 
2020 (IKT 2020) for extension of collaborative research and realisation of achieved research results. 
This program has a horizon of at least 10 years, whereas the specified topics to be addressed in 
research projects will be more open to ensure shorter reaction time on actual technological 
developments and needs allowing corresponding program changes and updates. Recently, the 
following research topics are addressed by the ICT 2020 program: 

·  Multimedia, as an opportunity for interconnection of recently disconnected economic sectors 
ensuring development of new business plans and ideas (Next Generation Media, Intelligent 
Systems and Environment, e-Learning, Semantic Technologies, e-Energy, e-Simulation, etc.), 

·  Mobile Internet 

·  IT security and reliability as well as defence against destructive software and early risk 
detection, 

·  Human-machine interfaces, Foldable monitors, Machine-machine communications, 

·  Embedded systems, Grid Computing, and Simulation technique for problem solving and 
prediction in wide research and industry sectors. 

Further priorities of German Ministry of Education and research are e-Science, e.g. based on Grid 
Computing, and e-Qualification, based on further developments in multimedia sector. 

4.1.4 Key initiatives in Finland 

Finland has a well-functioning body guiding technology policy, the Science and Technology Policy 
Council (Tekes). The body is chaired by the country's Prime Minister. Investment in R&D is given a 
high priority in the country. At the moment, Finland invests around 3.5 % of GDP to research and 
development. Tekes is the main public funding organization for research and development in Finland 
and it funds industrial projects as well as projects in research organizations, and especially promotes 
innovative, risk-intensive projects. Tekes operates through programs, which are increasingly aligned 
for strategic match to key ETPs and SRAs. ARTEMIS is strongly present via the national mirror 
group, SIMETRA, and the UBICOM program launched in 2006. More information about Tekes can 
be found at http://www.tekes.fi/eng/. Additionally, The Finnish Academy invests substantially in 
mainly academic research in Finland. 
Another governmental act in order to boost technology development in target areas is the Information 
Society Program, launched by the Prime Minister's Office. The IS Program focuses on the utilisation 
of the opportunities offered by the information society. National and international cooperation are of 
key importance in the implementation of the program. The Information Society Program consists of 
seven sub-sectors, which are as follows. 

·  telecommunication infrastructure and digital television 

·  citizens' ability to utilise the information society and security 

·  training, working life, research and development 

·  utilisation of ICT in public administration 
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·  electronic commerce and digital contents 

·  legislative measures 

·  international dimension 
More information about the Finnish Information Society Program can be found in the address 
http://www.tietoyhteiskuntaohjelma.fi./esittely/en_GB/introduction/  
Investments to and funding of innovations and technological development have been clustered 
regionally in Finland. The Finnish Centre of Expertise Program was launched in 1994, and has been 
granted a continuation 2007-2013. The task of the centres of expertise is to use internationally 
competitive knowledge and skills as a resource for business activities. The focus topics include, e.g., 
biotechnology, software product business and vertical ICT solutions. More information about Finnish 
Centres of Expertise can be found at http://www.oske.net/in_english/. 

4.1.5 National Research Plan in Italy 

A case study on Italy Republic, presented at the “ITU WORKSHOP ON UBIQUITOUS NETWORK 
SOCIETIES” (Genève, 6-8 April 2005), reports: “The Italian Government is committed to making 
Italy a leader of the digital age; modernizing the country through the widespread use of new 
information and communication technologies, in both the public and private sectors.”  
A strategic plan of the Italian Government on the TLC sector, started since 2002 and recently 
confirmed in the National Research Plan (NRP), with the support of many public and private 
institutions (Department of Information and Technologies of the Ministry of Education, University 
and Research (MIUR); Ministry of Innovation and Technology (MIT); Superior Institute of 
Communications and Information Technologies (ISCOM); Ugo Bordoni Foundation (FUB)).   
This strategy was aimed to realize a wide project of modernization of Italy in both the public and 
private sectors and to boost its competitiveness by accelerating the spread of the online economy, by 
developing a model of the information society that improves the quality of life, facilitate the access to 
knowledge and prevents exclusion of any kind. In such a scenario the leading role is played by modern 
information and communication technologies, with their enormous potential for stimulating 
innovation.  
Moreover, this project was fully supported by all central and local government bodies, businesses, the 
research community and the social sector, to drive the technological innovation process in several 
directions such as schools, health service, public administration, business competitivity, tourism, 
acting on main lines such as accessibility, broadband, the Internet and children, digital content, open 
source software and safety.  
Another public organization involved in this program is the National Research Council (CNR – 
Consiglio Nazionale delle Ricerche); its duty is to carry out, promote, spread, transfer and improve 
research activities in the main sectors of knowledge growth and of its applications for the scientific, 
technological, economic and social development of Italy.  
The CNR’s three-year Plan is fully in line with the general approach of the NRP and its general 
priorities (competitiveness, quality of life and sustainable development), as well as with the ambitious 
goals set at Lisbon, to steer Europe in a direction that will make it a world leader in the knowledge-
based society through research and innovation. For this purpose, the actions undertaken combine 4 
separate yet closely related aspects: Innovation, Competitiveness, Research, Collective and individual 
needs. 
CNR is structured in different macro areas - called departments - for categories of objectives (or 
themes), including the Information and Communication Technologies one. Main objectives of ICT 
department concern: 

·  the design of innovative technologies and applications for networks of various types; 

·  the design of software technologies and tools for new communication media and also for 
knowledge representation and management;  

·  the definition of innovative software development procedures; 

·  the definition and application of procedures and instruments for complex system modelling. 
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More in detail, the activity within this area is divided into 6 projects:  

·  Wireless technology networks 

·  Next generation internet 

·  Multidimensional media 

·  Technology of knowledge and advanced services 

·  High quality software 

·  Complex system modelling and simulation 

4.2 Relevant International initiatives 
As part as the analysis of the ecosystem, we also considered similar initiatives as the Pan-European 
Laboratory in other parts of the world.  In North America and Asia there are different programs that 
have similarities with what could be a Pan-European Laboratory: some are clearly oriented to envisage 
the future of network infrastructure (PlanetLab, GENI) whereas other like the project u-Japan are more 
focused in the ICT as a whole: offering better digital services. This variety of initiatives is of interest 
for Panlab to understand what main factors are driving these programs and the vision of ICT they 
encouraged.  

4.2.1 North America 

4.2.1.1 PlanetLab/GENI 

PlanetLab initiative or organization defined itself as an open platform for developing, deploying, and 
accessing planetary-scale services. However, the PlanetLab is concentrated on overlay mainly fixed 
networks and testing of applications and services using the provided overlay infrastructure. Currently, 
the PlanetLab include 718 nodes situated over 345 sites. The testing nodes are mainly concentrated in 
North America but also in Europe and Asia. A smaller number of the PlanetLab nodes can be found in 
South America and Australia. 
The PlanetLab network and its testing nodes are centrally administrated at Princeton University, USA, 
by six full-time employed system administrators. PlanetLab has already defined principles and rules 
how to federate and interconnect different labs, as well how to join the organization, which should also 
be investigated in the PanLab project and community. Thus, a joining organization has to provide at 
least two testing nodes to become a part of the PlanetLab. There are also various fee levels for 
different kinds of membership status in the PlanetLab and different types of organizations (10,000 - 
300,000 US$ yearly). 
GENI is a recent NSF founded research program which goal is to research on next generation internet 
infrastructures. It covers many areas of networking technologies but is not yet a real product. The 
outcome of this research program will eventually become a product when transferred to the industry 
however in the meantime no official GENI demos have been created. GENI has important underlying 
concepts: 

·  Network Virtualization (UCLP) 

·  Reconfigurable Equipment 

·  Technology agnostic Overlay Networks 

·  Policies and procedures for network management 
We may sum up that GENI is oriented towards networking procedures, while these researches are 
useful. Indeed, for new infrastructures like UCLP, this might change the business model we know 
today through a paradigm shift henceforth invalidating most previously done research. 

4.2.1.2 UCLP 

UCLP is a CANARIE initiative started in 2001; Canarie always encouraged Canadian educational 
networks to peer directly one with another. This created a need to have condominium behaviour on 
equipment. Indeed, like condos are a shared property amongst individuals, condominium switches are 
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switches when different individuals have specific rights on ports or timeslots of this switch. This 
created the need for a tool which allowed direct management by users (users being the regional 
network admins) of owned resources removing the need of a central network admin maintaining the 
condominium switch.  
UCLPv1 was created to meet this need. Four years later, the concept was found to be a step in the right 
direction for management of networks. However, more flexibility was needed. They wanted Lego™ 
like blocks of virtualised middleware to be accessible as a service for applications and individuals. 
UCLPv2 was then created relying on Web Services to create a flexible Service Oriented Architecture 
for networks. GENI and UCLP share similar ideas, therefore UCLP officials are planning to meet soon 
with GENI managers to start working on their research from UCLP, since it is already in production 
and not just prototypes on a testbed. 

4.2.2 Japan and Korea 

Information society and ICT-related innovations are playing a major role in the Japanese vision of the 
future. The e-Japan strategies have been successful so far. The penetration of IT technologies in the 
society has been rapid and effective. In Japan there is a heavy pressure to innovate and create new 
products and services with, e.g., multifunction interfaces. The u-Japan strategy (ubiquitous, universal, 
user-oriented, unique) directs national investments to R&D, as it is seen as the core engine for growth 
in the Japanese economy. The great business opportunities in ICT and telecommunications are 
expected to pull the whole Japanese economy into a dynamic growth track. The u-Japan project aims 
at resolving various societal challenges (e.g., more functional environment for aged, employment 
issues, youth crime, traffic accidents and the problem with very crowded vehicles) by the use of ICT. 
For many years, Korea has proven to be a trailblazer in the information technology sector. The country 
will likely not stop until it attains its ultimate vision of creating, as its eastern neighbour, a 
“ubiquitous” society where people can connect to the web, television and other services anytime, 
anywhere. Korea’s central and local governments, as well as businesses, have begun to test out the 
possibilities of creating that visionary state through “u-city” or ubiquitous city projects. U-city is 
intended to give its residents not only a more convenient lifestyle but also more secure, environmental 
and humane way of life. This will be achieved by integrating the latest IT infrastructures and 
information services into urban space. 
Both Far-Eastern countries in question have their corresponding telecommunications, moreover 
mobile initiatives: mobile IT forum for Japan and Next Generation Mobile Communication Forum, 
NGMC Forum, for Korea. The Asian countries have also founded several test-oriented technology 
fora, consortia, and platforms, namely Yokosuka Research Park (YRP), Asia-Pacific Information 
Infrastructure (APII), Cyber Kansai Project and Japan Gigabit Network II (JGN II). 

4.2.3 China 

The duration of the current technology plan in ICT covers the period 2005-2020. The main leading 
organizations in the telecommunications industry is the Ministry of Information Industry of the 
People’s Republic of China (MII). It is directly led by the Chinese central government. There exist 19 
institutions which directly belong to MII, including EICSC, CSIP, PHEI, CEIAEC and others. Other 
institutions and organizations are led by the local information industry bureaus at the province level. 
The local information industry bureaus are led by the local (province) governments. However, some 
important companies like Huawei, ZET and Lenovo, have their own independent research 
departments. All of these companies are owned by the local governments, but in fact, the local 
governments have not enough capacity to interfere with their management. These companies are 
directly support by the central government in investment and R&D matters. 

1. IC technology focuses on the development of new and universal structures for components 
such as CPU, DSP, and memory. Compliant with the global trend of Silicon on Chip (SoC) 
technology it also focuses on the future development of SoC products. 
Key technologies include SoC design, microwave, millimetre wave, modular power devices and 
technology, Micro-Electro-Mechanical Systems (MEMS) technology and high-density 
integrated circuit packaging and testing technologies. 
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2. Software technology gives priority to developing reliable network computing platforms to 
accelerate the development of embedded software, Chinese language information processing, 
digital media, software services and technologies as well as intelligent human-machine 
interaction. 

3. New technology components focuses on computers, networks and communications, digital 
appliances, automotive electronics, environmental safety monitoring and protection, energy 
conservation, the demand for equipment and the transformation of traditional industries. 
Furthermore to develop the electronic and electromechanical related components, such as sensor 
technology, printed circuit board technology, power semiconductor and power electronics 
devices, as well as new green batteries, electrical cables and connectors. 

4. Electronic materials technology focuses on the development of semiconductor materials and 
components, such as optoelectronic materials, piezoelectric and acousto-optic materials, 
electronic ceramics, magnetic materials, batteries, sensors and other materials. 
Key technologies include new display materials, laser crystal materials, magnetic technology, 
shielding materials, magnetic recording materials and electronic packaging materials. 

5. Network and communication technology focuses on broadband multimedia, new generation 
of mobile telecommunications, broadband wireless access, digital content applications, rural 
telecommunications, intelligent information processing, intelligent communication services and 
intelligent terminals. 
Key technologies include broadband wireless and mobile communication technologies, 
operational control and media processing technologies, Broadband multimedia network 
technology and optical communication technology. 

6. Computer technology  
Key technologies include high-performance computing and high-performance server 
technology, computer architecture technology, embedded computing technology, information 
printing technology, intelligent computing technology, as well as quantum, photon, and DNA 
computing technology. 

7. Storage Technology focuses on developing small form factor hard disks and disk drives, as 
well as high speed devices to meet the requirements of high-definition video and broadcast 
programs. Furthermore it focuses on memory cards for consumer and mobile applications. 
Key technologies include magnetic, optical and solid state memory technologies. 

8. Digital audio and video technology focuses on the development of digital audio and video 
codec equipment, digital television, broadband data and digital audio-visual broadcasting 
equipment, as well as digital optical disc technology. 

9. Network and information security technology focuses on the development of security 
processing chips and system-level chips, security systems and database security. 
Key technologies include cryptography, security processing chip technology, emergency 
response and disaster recovery technology as well as information technology security 
evaluation. 

10. Photonics technology  
Key technologies include laser technology, photoelectric detection technology, optical 
communications and optical sensing technology, as well as semiconductor lighting technology. 

11. Display Technology focuses on the development of liquid crystal, and plasma technologies for 
display equipment. Key technologies include organic electroluminescent display technology, as 
well as high-definition CRT, TDEL, FED and laser display technology  

12. Measurement and instrumentation technology focuses on developing electronic measuring 
instruments and electronic metering equipment, including IC test systems, PCB test systems, 
photoelectric devices, and flat-panel display test equipment. Key technologies include next 
generation mobile telecommunications and high-speed optical fibre communication 
measurement and instrumentation equipment, as well as microwave/millimetre wave 
measurement equipment and digital TV test equipment.  
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13. The electronic equipment technology  
Key technologies include semiconductor and IC equipment (including silicon-based 
compounds), new display equipment manufacturing technology and environmental protection, 
energy-saving electronic equipment manufacturing technology. 

14. Application of information technology focuses on e-government, e-commerce, city 
information and agricultural information services, to help manufacturing enterprises improving 
their global competitiveness. 

15. Navigation, telemetry, remote control, remote sensing technology focuses on the 
development of satellite navigation receiver, user terminal, aviation and space monitoring 
system and civilian TDRSS telemetry network terminals. 
Key technologies include new navigation technologies, tracking and data relay satellite system 
technologies, deep space tracking and control network technologies and remote sensing 
technologies. 

4.3 Conclusion 
It appears that national programs are strongly linked to the European programs in terms of research 
areas concerned: Subjects studied are clearly reflected in the different European initiatives as 
described in Part 3, these subjects will be sum up in Part 7. Major differences between countries are 
coming from the legal framework, including fund availability, put in place to include universities and 
SMEs in R&D projects. It will be important for Panlab to understand how national testing platforms 
can carry out – also for third parties - consultancy, certification, testing and accreditation activities on 
behalf of the Pan-European Laboratory.  
As for international activities, they are very diverse: from programs with a clear and specific objective 
to broad initiatives with a wide range of subjects. It will be part of D1.2 to explain how these programs 
can be partners or competitor of a Pan-European Laboratory and particularly if the Pan-European 
Laboratory could use some of this existing infrastructure to rely on. 
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5 Regulatory issues  
The ICT industry is also very much impacted by regulatory issues. Since it could hamper 
interconnection, exchange of results between platforms, etc.., regulation is thus of importance for 
Panlab. It could also influence how the Pan-European Laboratory could structure and organize itself. 
We are presenting in this part three regulatory examples which could have a direct impact on the PEL. 
In the last part, we also note that regulation will anyway have consequences on the PEL through the 
European technological programs or national initiatives since they take into account the evolution of 
regulation. 

5.1 Regulatory issues with direct influence on the target areas 

5.1.1 Digital right management 

Digital Right Management is a complex subject, technically speaking but also strategically speaking as 
DRM defines the mechanisms on how to earn money from digital contents with contradictory 
objectives between actors (from providers to end-users).  
Technical actors of the DRM world are the Open Mobile Alliance (OMA), the Open Security 
Framework (OSF), 18Crypt and proprietary solutions (Microsoft, Real Network, Apple …) 
Three main entities play a role in the definition of rules for DRM: 

·  Companies 
We can observe that industrial strategies can influence the way to implement DRM: contents 
provider want a really secured and “updatable” DRM, as other actors may prefer a simple DRM 
systems for whom complexity does not prevent sell services and devices. 

·  Standardization bodies 
The two main actors are the OMA with the BCAST group that defined OMA BCAST 1.0 
(based on OSF profile) and working now on the version 2.0 and the IPDC group of the DVB 
forum relying on 18Crypt. Their profile or not compatible for now, but the next version of the 
DVB IPDC DRM is to be compatible with OMA BCAST 2.0.  
MPEG forum is also discussing DRM aspect in MPEG-21 standard definition focusing on 
interoperability aspects. Work is still in progress.  

·  States (through the enforcement of laws) 
Some States want to control and even limit the impact of DRM systems. For instance in 2001 
European directive EUCD (European Union Copyright Directive) forced European countries to 
adopt a legal framework for DRM aspects. Most of the European countries derived set of laws 
from the European directive. In this context, French government enforced a set of laws (call 
DAVDSI for Droits d'Auteur et Droits Voisins dans la Société de l'Information) that says DRM 
is legal, that makes interoperability between DRM systems mandatory and at the same time that 
forbids peer-to-peer systems sharing protected contents and limits the right for a private copy. 
Similar legal action is existing in the US as DMCA (Digital Millenium Copyright Act),  

In the case of DRM ecosystem, regulation is a complex equilibrium between:  

·  Technical implementation, and evolution to take into account given that DRM systems are 
regularly “cracked” 

·  Industrial strategies of companies : open or closed solutions, linked with patents and royalties 

·  Standardization maturity and compromise between industrials 

·  Laws at national or supra-national level: to enable competition and to protect end-user from 
abusive DRM restrictions  
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5.1.2 Network neutrality  

In the US a very heated discussion has been triggered by the loud thinking of some network operators 
to start with differentiated charging for transporting the content. In their view, the network should not 
be blind anymore, seeing only bits in the pipe, but charge a higher fee for the bits that belong to a 
premium customer. In Europe, Deutsche Telekom triggered the same discussion as well, by the 
statements of Kai-Uwe Ricke to ask for more money if the Deutsche Telekom network prioritises 
premium traffic. 
There are several problems in the context of the future Internet, and they are accumulating faster than 
we are able to solve them. The Internet today is a critical infrastructure. It transports a lot of “value” 
from different sectors, like banking, logistics, and supports other infrastructures. For example, 
communications supporting transportation and utilities such as the power distribution network run 
over the Internet. An evil hacker probably could literally “click” out the lights. So, the first problem is 
that, as a critical infrastructure the Internet must stay neutral, at least to some extent. And it is a global 
responsibility to ensure this neutrality by policy setting. And this is the second problem. The Internet 
grew to what it is today because of the openness and non-regulation that it enjoyed since it was 
commercialised. But asking for policy setting means regulation, and perhaps the right question to ask 
is: “How little regulation is too much regulation?” 
There exist many companies and individuals who act as if the end customer has unlimited budget to 
pay for a fancy new Internet with lots of premium content and services. In reality the whole discussion 
is about a re-distribution of the cake, and of course of market power. The overall market size will only 
expand very slowly, so the only way to expand your business faster than the market growth is to try to 
chunk it off other stakeholders in the value chain. Finally, there is obviously a market for more 
bandwidth. Many operators are investing in more fibre, potentially fibre to the home (FTTH). The 
market here is actually disturbed by some municipalities that decided to invest public funds to offer 
FTTH to their citizens. So, the public sector is starting to see the Internet as a utility. 
Currently there is a run to provide premium content at premium subscription rates to the end customer. 
At the end, whether some stakeholders like it or not, the organization that has the ability or the right-
of-way to transport the premium content will have a say on who will be able to receive whose content. 
All companies are positioning themselves to get the best piece of the cake, whether they are the 
network operators, the service providers, the content owners, or the content distributors. Whether the 
carrier should differentiate or not when transporting the bits is the question that the regulator will have 
to answer. However this is a broader question and needs to be discussed holistically by the society, 
because it will affect all information that is transported over the Internet including information 
belonging to critical infrastructure functions. 
If we accept that the Internet is a basic infrastructure for the society, we should compare it with other 
infrastructures. Society has decided to accept models, which differentiate premium users who pay a 
higher fee. The best examples are the toll roads, for which you pay toll for using it, allowing you to get 
faster to your destination. Also in the energy sector you have to pay a higher electricity bill if the 
power company delivers you a higher level of assurance for uninterrupted power supply. Why should 
a new emerging infrastructure as the Internet be treated differently than other infrastructures 
established long ago? 
The subtle difference is that the Internet is a global issue, requiring a true global consent. Europe, so 
far, has not followed a consistent strategy with respect to its position regarding the Internet. On the 
one side you find arguments against proposals for exempting higher bandwidth networks from 
regulation, on the other side you find arguments for stronger liberalisation of the markets, yet on the 
other side public funds are invested in the deployment of FTTH networks which disturb natural market 
evolution. 
Finally the high standards of European backbone networks cannot be sustained in the long run to 
function as a critical infrastructure, if there is not enough preparedness of the society to adequately pay 
for it. 
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5.1.3 Internet Governance at the global level 

Internet governance has become a global controversial issue since the World Summit on Information 
Society (WSIS)1 which was held in two phases. The first phase took place in Geneva in December 
2003, and the second phase took place in Tunis in November 2005. 
A plan of actions was developed, which includes the following action lines: 

·  � 1. The role of public governance authorities and all stakeholders in the promotion of ICTs for 
development  

·  � 2. Information and communication infrastructure  

·  C3. Access to information and knowledge  

·  C4. Capacity building 

·  C5. Building confidence and security in the use of ICTs  

·  C6. Enabling environment  

·  C7. ICT Applications, which includes E-government, E-business, E-learning, E-health, E-
employment, E-environment, E-agriculture, and E-science 

·  C8. Cultural diversity and identity, linguistic diversity and local content  

·  C9. Media  

·  C10. Ethical dimensions of the Information Society 

·  C11. International and regional cooperation 
A number of UN bodies were named as possible moderators and facilitator for the action lines. 
In the context of Internet Governance there is an ongoing debate about the control of the Internet, 
especially the control that the US government exercises over the Domain Name System (DNS) and the 
Internet Corporation for Assigned Names and Numbers (ICANN). To date the US government refuses 
to surrender its privileged status. 
Many governments are asking that the control over the Internet should be managed by the UN and 
implicitly allow the governments to have a better say on decisions and control on Internet matters. The 
US government, the ICANN, and a large portion of the economy and civil society reacted promptly to 
this attempt, which was received as a “nationalisation threat”. The main concern was that any messing 
around would endanger the stability and security of the network. Furthermore they feared that this 
would hamper innovation and creativity for the future development of the Internet. 
As a result of this debate and following the second World Summit the Internet Governance Forum 
(IGF) was established. The inaugural meeting of the IGF took place in Athens in October/November 
2006, and which discussed four broad themes, namely Openness, Security, Diversity and Access. It is 
still somewhat unclear what the structures of the IGF will be, and which will enable it to take certain 
decisions. Nevertheless a synthesis paper2 of the contributions in preparation of the Athens IGF 
meeting summarises the main issues and concerns of the stakeholders of the current Internet. 
The IGF deliberately moved the focus away from the core issues of control over the Internet towards 
the less controversial broad themes, in order to create a trustful working environment among the 
involved and concerned stakeholders. 
The action plan for implementation of the WSIS objectives is very ambitious but the consultations are 
progressing with increasing intensity. According to the WSIS agenda the whole process should 
conclude before 2010. 

                                                      
1 http://www.itu.int/wsis/index.html 
2 http://www.intgovforum.org/synth/E.doc  
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5.2 Regulatory issues with indirect impact through the platforms 
The regulation development for the European telecommunication market is also reflected indirectly, as 
all the reviewed ICT programs and visions definitely take into consideration the existing and evolving 
regulatory issues. 
To illustrate such indirect regulation impact, below are two examples from the CELTIC program. 
The recent broadband development is heavily based on unbundled local loop regulation. This 
revolutionary regulation enables alternative carriers to take advantage of the incumbent carriers' 
DSLAM infrastructure for delivering own services, or even deploy own DSLAM infrastructure using 
unbundled copper lines. These trends heavily facilitate wireline broadband development that is 
explicitly specified in the CELTIC Purple Book Part 2 (section 6) and Annex version 2006 (page 10). 
Defining target broadband market, CELTIC in particular addresses the requirement to co-operative 
business "of different players, such as access providers, the Internet service providers, and the 
applications providers" (CELTIC Purple Book3, p.71). This new telecom "multi-players" business 
environment is a direct result of the new regulation. 
Such regulation, on the one hand, creates competitive environment with multiple telecom players, and, 
on the other hand, defines certain (still evolving) framework for the "co-opetition" as well as networks 
and service interoperability.  

5.3 Conclusion 
The analysis of some major regulation issues illustrates different kind of problems the PEL could face: 

·  Industries still widely use proprietary and no interoperable solutions; many standards exist 
solving the same problem but being incompatible. 

·  Impact of national regulations may forbid one techno and/or it may exist differences between 
national regulations in Europe: if for some subjects the national regulations are derived from the 
European one, however for others (for example, privacy/security) the national laws are still very 
different. 

·  Future version of Internet may be regulated  
The consequences of these legal issues will be further analysed in D1.2 to derive the major 
requirements Panlab should take into account. 

                                                      
3 http://www.celtic-initiative.org/Publications/purple-book.asp  
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6 Business Model 
This section defines a framework of business modelling concepts. These business modelling concepts 
can be used for modelling of ICT service scenarios and more specifically of end-to-end 
telecommunication service scenarios. The specific model can then be used to derive the requirements 
posed on the telecommunication system by a specific service scenario and to identify and specify the 
needed reference points between the parties involved in the specific service.  
In the context of the Pan-European Laboratory (PEL) the modelling concepts and the resulting model 
can be used as the basis to derive the requirements for the configuration and provisioning of a specific 
testing environment. 
A telecommunications system is based on a distributed infrastructure. The implementations of the 
services are hardware resources and software applications that run on the distributed infrastructure. 
Collectively these resources represent the assets that are made available to the PEL by the partners. 
Reference point specifications shall be used to describe the interactions between these applications as 
well as the supporting distributed infrastructure and the hardware resources. 
Reference points specify conformance requirements. To claim conformance to a business model 
defined using this framework, one or more of the reference points have to be acknowledged. An 
implementation can conform to these reference points and conformance to the reference points can be 
tested.  

6.1 Scope 
The business modelling concepts provide the means to model telecommunication and information 
services in a multi stakeholder environment that offers telecommunication testing services. The 
business modelling concepts specify a common framework for all stakeholders in an open 
telecommunication testing services market.  
A business model which is constructed using the business modelling concepts of this framework shall 
use the business roles and business relationships identified and described in the course of the Panlab 
Specific Support Action (SSA).  
The instantiation of the abstract business model for a particular testing service enables: 

·  the identification of the business roles needed to provide a particular testing service,  

·  the association of the business roles with the involved stakeholders,  

·  the identification of the business relationships between the business roles and the business 
administrative domains owned by the stakeholders involved, and 

·  the specification of the reference points implementing the business relationships 

6.2 Definitions 
NOTE: The definitions below, and generally this section, use the term Business. Instead, the term 
Testing may equally be used in the context of the PEL. 

·  Business administrative domain: A business administrative domain is defined by the 
requirements of one or more business roles and is governed by a single business objective.  

·  Business relationship: An association between two business roles.  

·  Business role: The expected function performed by a stakeholder in a telecommunications 
business environment.  

·  Contract: A contract is the context defining constrains for one or more reference points to 
operate under.  

·  Reference Point: The manifestation of a business relationship in the telecommunication 
system. The reference point consists of several related specifications governed by a contract.  
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·  Stakeholder: A party that holds a business interest or concern in the telecommunications 
business. A stakeholder owns one or more business administrative domains.  

6.3 Framework 
The basis of an open telecommunication testing system is the set of assets that are used to instantiate 
and configure a certain testing environment, and includes the information, networking and computing 
resources owned by business administrative domains and separated by reference points. In order to 
specify the policies and interactions between business administrative domains one needs to specify the 
visibility and rights on each type of asset in the domain with regard to related domains. These rights 
and visibility are included in a contract. The contract is established between business administrative 
domains and can be negotiated. The figure below illustrates the concepts of the framework. 
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Figure 3 Framework of business modelling concepts 

6.3.1 Contract  

A contract provides the basis for the contexts defined in the supported specifications. Within the 
constraints specified in the contract, the contexts in the supported specifications can be modified by 
negotiation. However, the contract can never be modified as a result of the negotiations within the 
supported specifications, since a single specification only provides a partial view of the interactions 
between the business administrative domains and might violate the policies negotiated for other 
related specifications.  

6.3.2 Business administrative domain  

A business administrative domain is defined by the requirements of one or more business roles. 
Business administrative domains interact with each other through reference points, which are the 
implementations of the business relationships between business administrative domains.  
The concept of business administrative domain is based on ownership. Ownership implies the 
universal privilege of managing the assets inside the domain.  
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6.3.3 Business roles and business relationships  

The business roles are identified by analyzing the current and expected future business needs in 
telecommunication and information services. The definition of the business roles are driven by the 
following types of business separations:  

·  Technical: areas of different development speed of technology are placed in different business 
roles.  

·  Economic: business roles which are considered consumers and producers of services in the 
market are assigned to different business roles.  

·  Regulatory: due to regulatory constraints certain separations of business roles are induced.  
All business roles play the role of user and provider towards specific other business roles. Whether a 
provider or user role is played is determined by the contract governing the interaction between the 
business roles. Business roles can be combined in business administrative domains to suit the needs of 
the stakeholder for its particular business.  
A business relationship expresses the interaction requirements between two business roles. The 
manifestation of a business relationship between two business administrative domains is the reference 
point.  
Different versions of business relationships can exist. Each of these different versions is called a 
profile of the business relationship. A profile is implemented by the reference point.  

6.4 Reference point  
The reference point consists of one or more related specifications governed by a contract. A reference 
point specification may be split into reference point segments. Each segment is a meaningful, self 
consistent specification.  
The reference point is the aggregation of related specifications. The reference point may contain 
specifications in the following areas:  

·  Business: scope limitations, functional and non-functional requirements posed on the business 
relationship by the business roles. It is derived from the requirements of the business roles for 
their interaction.  

·  Information : defines the information which is shared between the business administrative 
domains.  

·  Computational: defines interfaces on computing assets to be made accessible to the other 
domain.  

·  Engineering: defines the separations of the supporting distributed infrastructure in nodes, 
signalling and control links, supporting operating systems and protocol stacks needed for 
interactions between the business administrative domains.  

·  Miscellaneous: defines other constraints, e.g. limitations on other specifications imported into a 
reference point specification, allowed limitations on compliance etc.  

6.5 Conclusion 
This part presents concepts of business modelling in a general way: it is not tailored to the target 
Panlab area. This exercise will be done in the deliverable D1.2 where this part will be revised in order 
to make it more PEL-specific.  
Testing would then be the major PEL focus even if the PEL activities are based on a commercial basis. 
It means that "testing" is the PEL major area, while it can be arranged as a "business" (P&L-based), or, 
alternatively, for example, sponsored/funded by EU and "donated" to the European telecom industry. 
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7 Areas and Directions for a Pan-European laboratory 
Former section has pointed out a synthetic view of the ICT orientations as foreseen in European and 
national research and development programs. This synthetic view raised strong needs related to the 
user experience: technology needs to be hidden to the customer, trust: applications must be safe and 
secure and also regarding a better coordination at industrial level, etc…. 
From this observation, we propose to give a global view of what technical issues need be addressed 
within the Pan-European Laboratory to support the needs of the ICT industry. The organization of this 
section is following a three layer approach structure giving main areas and directions to be 
investigated for a Pan-European Laboratory. The three layers are represented in the following figure: 

 
Figure 4 The big technology picture in support of the knowledge society  

As a matter of fact, from a very abstract point of view ICT industry is based on a three layered 
construct, encompassing the network infrastructure, the supporting software infrastructure, as well as 
the services and content offered over the infrastructures. The border between the layers presents some 
fuzziness but in each of these layers numerous activities exist to research and develop suitable 
solutions that support the Lisbon objective for Europe being the most competitive knowledge society 
by 2010.  
The following paragraphs present per layer the general characteristics and the challenges that the layer 
should tackle and finally we identify what key requirements a platform should obey to be an adequate 
environment for short, mid and long term. The last part will try to summarise main areas to give a 
synthetic view of the future of ICT industry as it appears today. 

7.1 Services/Applications 
This layer comprises all type of solutions we can deploy over an infrastructure. Services and 
applications should solve a number of problems including customer and community needs, business 
development methods, but also problems concerning provision, creation and management of services: 
services for services. 

7.1.1 General characteristics 

The list of areas where new services and applications are needed is potentially very large. We restrict 
our analysis to three points which need to be emphasized in this domain.   

·  Diversity : there is need of a very large range of services including Automotive, Consumer 
electronics, Communications, Healthcare and medical, and  Automation and production; 

·  Content services : these services will be the main driver  for mass consumption 

·  The deployment of e-economy through the pervasive nature of microelectronics: integrated 
circuits enable and empower most of the advances in ICT products and services. 

7.1.2 Challenges 

If we first analyse services for customers we can derive the main requirements on applications and 
services depending on the final user needs. As for the priority of these requirements, it is mainly 
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dependent on the compromise to be found between these needs and a cost effective way of 
implementation. 
Here is the list of key requirements for end user services:  

·  Seamless user experience (any terminal device with any network); 

·  Convergence of services and content (any terminal device with any content);  

·  Computing and communication capability added to everyday products equipped with innovative 
functions;  

·  Access to services everywhere: provision of broadband mobile telecommunications in locations 
where terrestrial infrastructure is not existent (such as remote land masses, disaster/emergency 
areas, aeronautical and maritime environments);  

·  Security as an horizontal technology; 
The development of future new services can not be done as in the past starting from nothing and 
defining the full service. As to ensure a universal service answering the needs of one particular user, 
the architecture is now based on service integration i.e. assembling inter-working services to facilitate 
flexibility. Thus there is a strong need of building services for services.  
Here is a list of key challenge for services for services:  

·  To develop and realise services, including design and methodologies, that allow early testing 
and validation of new services, and in particular broadband and mobile multimedia services; 

·  To ensure business process collaboration (inter-linking, multi-disciplinarily, etc.), self 
forming/managing services (dynamic composition); 

·  To support security as an horizontal technology which applies to practically all products and 
technologies. 

7.1.3 Key requirements 

The development, implementation and testing of those services/applications will impose some 
requirements on the underlying infrastructure.  
Here is a list of the main constraints to take into account: 

·  Differentiation between access and service provisioning; 

·  Multimode access for cooperation & competition; 

·  Scalability of network and service control technology; 

·  Network based intelligence for end to end service control: the NEM and ITEA applications will 
trigger an increasing number of sessions and flows. To support those applications with the 
relevant QoS, more intelligence will have to migrate to the periphery of the network, close to 
the users. Many issues must be solved to implement that new network based intelligence up to 
deployment; 

·  Seamless service provisioning: in order to perform seamless services on a variety of networks 
with different technologies and especially different architectures, a cross-network model must 
be developed and implemented; 

·  Improved interworking and interoperability of different communication networks and platforms 
(satellite and terrestrial systems, embedded systems);   

·  Unlimited range of the digital devices - computers, mobile phones, TV set-top boxes and other 
digital devices – but also sensor networks for context capturing and sensor communication; 

·  Secure capabilities: Validating the security aspects in system solutions will require a full system 
approach, to test end-to-end security solutions from the networks, as well as from the services 
and applications standpoints. 
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7.2 Software/Middleware infrastructure 
This layer provides the glue between the service layer and the network layer. It is also sometimes 
referred to as the session control layer. Generally this layer allows applications residing within the 
service layer to interact across heterogeneous hardware and network environments. This typically 
includes interoperability across different underlying network protocols and system architectures 
providing a layer of abstraction. 
This section also includes the description of service platforms offering creation, aggregation, delivery 
capabilities to services.  

7.2.1 General characteristics 

When using Internet applications, users interact through a variety of devices with different 
characteristics and capabilities (e.g. processing power, screen size). Software/Middleware components 
have to provide functions like: 

·  Hiding heterogeneity of hardware components, software components (operating systems) and 
communication protocols (also known as abstraction); 

·  Standard interfaces so that application developments can be easily created, reused and ported 
(interoperable); 

·  Facilitating collaboration between applications (common services). 
Service platforms will allow rapid and easy implementation of services and applications; ideally, 3rd 
parties will create new services by combining "service elements" provided by the service platform in a 
"service directory" and linking them with their own elements (e.g., content repositories).  

7.2.2 Challenges 

Here are the main challenges to be faced by software infrastructure and service platforms:  

·  New foundation core layers, including the development of grid-aware network-oriented 
operating systems will be necessary to cope with new challenges in providing such an 
infrastructure.  

·  Structured methodology for application migrations to support and enable the customers in 
migrating their applications to new virtualised infrastructure models; 

·  Scalability, management and administration complexity must be carefully taken into account. 
Applications are becoming even more interconnected and the number of users and devices is 
increasing. Therefore:  

·  Distribution and distributed processing will be key capabilities to enable robustness, load 
balancing and extendibility; 

·  Service platforms should support easy service configuration and customisation, preferably by 
the end users themselves. To the greatest possible degree, configuration and customisation 
should be automated on the basis of customer profile information;  

·  Service platforms should support a variety of business models and revenue sharing models: 
charging on the basis of access, charging on the basis of content, fixed charging  per month, 
charging on the basis of prepaid calling cards. Also combinations of these may be needed;   

·  At service development time, the platform should facilitate the establishment of the value 
network providing the service. This may include digital negotiation facilities for contracts 
between the parties, service level agreements, and roaming considerations. 

7.2.3 Key requirements 

The development, implementation and testing of middleware and services platform will impose some 
requirements on the underlying infrastructure: 
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Middleware requirements: 

·  Software platforms more and more based on open source, open standards, and new concepts 
(e.g. SOKU - Service Oriented Knowledge Utilities); 

·  Virtualisation of resources across servers, storage, distributed systems and the network;  

·  Robust, fault tolerant and secure infrastructures. From a user’s perspective, infrastructures must 
be transparent (almost invisible) during the entire lifecycle – allowing a plug-and-play approach 
to infrastructure usage as well as to Grid provisioning and operation of services; 

·  Mechanisms for testing back- and forward compatibility in order to allow interoperability across 
different standardization stages and/or organizations.  

·  Tools to run distributed tests taking into account various traffic models and scenarios. 

·  Environments to test monitoring and testing tools  

·  Specific systems tools, design methodology, IPR protection and certification procedures  
Service platform requirements: 

·  Services should be broken down in reusable modules. This should also consider the desire to 
restructure existing "vertical" services so that they can be re-implemented on the top of the 
platform, if desired. 

·  The service platform must comply with existing law, such as privacy considerations.  

·  The service provision platforms should be able to provide: 
1. Gateway automatic configuration mechanisms  
2. New data management and synchronisation mechanisms  
3. Intelligent customer care Proactive capabilities 
4. Multimodal and augmented reality mechanism 

7.3 Network infrastructure 
This layer includes access technology as well as the core network elements. Network access is 
provided via technologies such as DSL for wire line, 2G/3G, WiFi, satellite for radio access, etc. while 
the core network consists of network bridges, routers, SIP proxies etc. The network infrastructure 
layer is characterized by a highly heterogeneous architecture covering a wide range of different 
technologies.  

7.3.1 General characteristics 

The network infrastructure is a critical part relating to technical issues that need to be addressed by the 
ICT industry. Network layer issues combined with heterogeneity (different access technologies, like 
fixed, mobile, broadband and requirements for each of them) represent big challenges to be overcome. 
The integration of service provider offerings with Internet Protocol as the underlying technology 
should provide the required end-to-end bandwidth and quality of service (QoS) guarantees as well as 
security for any kind of underlying network. 
Another aspect the ICT sector is facing is network convergence. Network convergence can be seen as 
the merger of circuit switching networks, packet switched networks like the internet, and cellular 
networks. The interworking of different next-generation service and/or network architectures provides 
convergence across services, network media, and access technologies. Industry-wide adoption of 
unifying standards creates the possibility of establishing interoperable systems spanning various 
organizations and countries. This draws specific requirements on testing such systems.  

7.3.2 Challenges 

From the network standpoint (access, edge, metropolitan, core), a wide variety of vertical technologies 
are to be addressed with the objective of providing full system solutions, capable of integrating various 
kind of technologies, and able to support the evolving broadband services and applications. 
Management of services and networks will need a comprehensive full system approach which is not 
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currently present because of the segregated business approach to network and service design. The 
emphasis will be on a fully integrated system solution as opposed to the existing segmented network 
management approach.  
Here are the main challenges network infrastructure will face in a near future:  

·  Ubiquitous connectivity (interoperability between different operators); 

·  Terminal (user) devices, content delivery networks, and ubiquitous multimedia broadband 
connectivity (interoperability between different operators and content/services roaming);  

·  End-to-end capabilities amongst different appliances (e.g. vending machines, cooperative 
vehicles, active sensing and decision making surveillance in undergrounds and railways, traffic 
regulation, ...);  

·  Access to fixed/mobile broadband innovative services through satellite networks enabled 
devices; 

·  Edge-centric, peer-to-peer and ad-hoc traffic driven by myriads of different devices on the 
fringes of the converging networks - such as smart tags, sensors and video cameras embedded in 
handheld devices, toys, cars, containers, houses, etc.; 

·  Network management solutions, testing and monitoring tools; 

·  Performance and interoperability; 

·  Various access technologies, service architectures and infrastructure components for Next 
Generation Networks (NGNs). 

All evolutions in the networks are then driven by the requirements imposed by the growing variety of 
services and applications. This variety will be delivered over a variety of access networks (copper, 
coax, radio, optical fibre and mixed technologies) to the user's premises, with the user utilizing a wide 
variety of terminal devices. Complexity of operation arises from multiple terminals using multiple 
services. These requirements ask for the convergence of the various networks of today into a virtually 
single converged universal network.  
To achieve this, all kinds of resources such as processors, bandwidth, display, time, energy, memory 
and storage, network resources (routers, proxies, etc.) need to be managed as well. The network 
infrastructure is moving on from its role as mere infrastructure to one that provides network services, 
i.e. middleware that delivers virtualisation to networked, distributed applications such as accounting, 
storage and profiling. 

7.3.3 Key requirements 

To answers the challenges mentioned above, there is lot of requirements next generation of networks 
will have to obey: 

·  Flexible network architecture:  
o The main challenge of the coming years is the increasing number of multimedia devices 

requiring advanced composite services. Network technologies must provide an answer to 
that challenge in terms of network organization, throughput, efficient resource usage, 
capacity to extend service provision to new Body Area Network, Car Area Networks, etc. 
in sustained decrease of cost conditions; 

o Zero configuration on the user’s side. 

·  Enhanced network transport:  
o Technologies carrying digital data from one place to another such as radio network and 

deployment concepts, radio interface technologies, reconfigurability (networks that 
automatically “compose” and manage themselves), spectrum and coexistence, trials and 
prototypes. 

o Heterogeneous network interoperability; increased bandwidth, range and mobility 
support; Internet Protocol in any device; optimised streaming and broadcasting; fully 
distributed environments. 
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·  Network planning and optimisation:  
o Predictable end-to-end Quality of Service (QoS) appropriate to the service 

offered.Different parameters are of importance: sufficient bandwidth is a general 
requirement for successful service delivery, interactive services like e.g. online gaming or 
videoconferencing need additionally a low end-to-end delay, services using continuous 
data streams require a low end-to-end delay jitter to minimise buffer requirements. All 
these quality parameters are subscriber-service relation specific, so there is a need to 
dynamically allocate adequate network resources to these relations; 

o Efficient deployment and operation of a new network technology is a key factor of the 
adoption and final success of that technology. Tools have to be designed to plan the multi 
technology networks taking into account the dynamic adjustment of network parameters 
that could become a demand of those services.  

·  Ubiquitous multimedia networking: 
o In order to provide the adapted connection or content to the users whatever their location, 

some combination of network technologies with location awareness, automated profiling 
and content transcoding has to be considered. 

·  Network convergence:  
o Network infrastructure testing need to take into account the convergence of the networks. 

This means that the testing facilities need to be configurable enough to support different 
technologies on lower network layers; 

o Convergence of services (VoIP, video and data) must be tested together to make sure that 
quality does not decrease as the technologies converge. These tests should be quickly and 
efficiently accomplished, where simple to use testing tools are needed.  

·  Advanced network services:  
o Technologies for managing the dynamically changing network infrastructure for roaming 

users and services; 
o Requirements relate to Ambient intelligence; seamless distributed networking 

capabilities; service coordination; identity management and profiling network services; 
web services architecture from large distributed information systems to integration into 
devices; support for accountable events. 

·  Trustworthiness (including Security):  
o Technologies that provide characteristics such as reliability, safety, security, autonomy, 

availability and privacy to individual services as well as the overall integrated system. 
o Requirements relate to creating secure network transport and access services, protecting 

privacy, protecting content and recognition of ownership of Intellectual Property. 
Creating easy, reliable and safe personal identification. Creating automatic re-
configurable, self-manageable or self healing systems Network management - either in a 
traditional way or self-managed, for example through ad-hoc networks - maintenance, 
and network services middleware to make it transparent to the applications that are 
deployed 

·  Network management solutions and tools 

7.4 Conclusion  
The previous sections have given a brief yet rather complete overview of all the challenges and the 
requirements that the ICT industry will be facing in a near future.  
To summarise all the issues mentioned, it is clear that PEL should address a need of a testing 
infrastructure which can adapt to emerging new technologies and services in order to support fast 
deployment across all the three layers. The infrastructure should enable: 

·  General approach – comprise all the three layers and allow crossing the layer boundaries for 
testing and experiments 
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·  Flexibility – to accommodate new technologies, solutions, services and developments 

·  Coexistence of different technologies and allow end-to-end experiments in heterogeneous core 
and access environment 

Considering the Pan-European Laboratory activities, this ICT vision analysis provides certain 
indication about the main targets on which the PEL testing platforms have to focus to meet the ICT 
needs. Here are some examples of such major target areas: 

·  End-to-end QoS assurance 

·  Security and trust issues 

·  Distributed computing platforms and self-organizing systems 

·  Security and privacy: the universal adoption of on-line digital services stresses the need for 
security provisions in order to prevent any intrusion within the private user areas 

·  Different access technologies and management solutions 

·  Interoperability and performance, testing and monitoring tools. 
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8 Conclusion 
The aim of this first project deliverable D1.1 (‘Vision for ICT’) was to review the "ecosystem" that 
would surround a Pan-European Laboratory defining as well the major areas that the PEL would have 
to focus on. 
As a conclusion, we would like first to emphasize that the ecosystem surrounding a Pan-European 
Laboratory would be mainly structured by the European technological programs (CELTIC or IST) that 
are related to the ICT industry. These programs will certainly provide lots of customers and partners to 
the PEL with projects they encourage. To understand areas and directions, the PEL should consider, 
we have thus based our analysis on these programs.  This study has shown that the Pan-European 
Laboratory need to address a testing infrastructure which can adapt to emerging new technologies and 
services in order to support fast deployment  across all the three layers: network, software and 
services.   
The three main characteristics the PEL would have to support are the following: 

·  General approach – comprise all the three layers and allow crossing the layer boundaries for 
testing and experiments 

·  Flexibility – to accommodate new technologies, solutions, services and developments 

·  End-to-end testing approach coping with heterogeneous technologies for core and access 
environment 

As a second remark, it appears that a Pan-European Laboratory will be constituted mostly by 
platforms deployed in already existing national programs.  This emphasizes the need of the PEL to be 
strongly linked to these programs. It will be a challenge for Panlab to understand how national testing 
platforms can carry out – also for third parties - consultancy, certification, testing and accreditation 
activities on behalf of the Pan-European Laboratory. The difficulty of this task is increased since each 
country has its own way of structuring research activities in particular funding, legal status, etc…  
As for international activities, they are very diverse: from programs with a clear and specific objective 
to broad initiatives with a wide range of subjects. It will important for Panlab to feed from the 
experience of these programs and particularly to analyse if the Pan-European Laboratory could reuse 
some of the results. 
Finally, we have observed that regulation could have a major impact on the Pan-European laboratory: 
first because structure of such a laboratory could be affected (for example if we consider a new 
regulated Internet infrastructure) and secondly because each testing platform will be under national 
rules that may not be the same all around Europe. We also considered that roles model will need to be 
studied to clearly understand how the PAL could position itself in terms of non commercial or 
commercial activities. 
As a whole, this deliverable D1.1 give good indications of a common technology vision of the ICT 
industry. It will serve the Panlab project to further define a PEL vision (deliverable D1.2). 
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Annex A A Study of the Japanese and Korean landscape 

A.1 Visions and Strategies 

A.1.1 From e-Japan to u-Japan 

In March 2004, Japan moved from the e-Japan project to the u-Japan project. e-Japan is a project 
launched by the Japanese Government in January 2001. In November 2000, a new law was adopted, 
the “IT Basic Law“. In January 2001, the project’s strategy was proposed: “To be the most developed 
country in the world, in ICT“. This strategy had some goals, for example: by 2005, 30 million 
households should have high-speed internet access, and 10 million households should have ultra-high-
speed internet access. They also aimed for the use of e-Government, and e-Commerce. 
In June 2004, the Cabinet decided to go with u-Japan4 
From now on u-Japan consists of 4 components: 

·  Ubiquitous: Anywhere, anytime, anyone, anything  

·  Universal: Gentle to people, accessible for anyone (also for disabled people, for example)  

·  User-oriented: Consumers can contribute too, developing services that are close to people’s 
needs  

·  Unique: Active individual, vitalising the society  
The main goal of u-Japan is to “work to realizing the Ubiquitous Network Society by 2010“. For 
example, by 2010, 100% of the Japanese citizens to have either high-speed, or ultrahigh speed internet 
connections. Also, by 2010, 80% of the Japanese citizens to feel comfortable with ICT, and to 
appreciate the role of ICT in resolving social problems. 
 

 
Figure 5 u-Japan roadmap  

                                                      
4 http://www.soumu.go.jp/menu_02/ict/u-japan_en/index2.html  
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There are social problems that Japan is facing after 2006, when Japan faces a declining birth-rate and 
an aging society. In fact, the Japanese population is already declining in numbers. These social 
problems are very diverse, some examples: 

·  How to create a liveable environment for aged?  

·  Job opportunities for young workers, but also employment opportunities for the elder.  

·  How to reduce youth crime?  

·  How to reduce traffic accident and how to resolve the problem with trains being too crowded?  

·  How to present Japan as a nation in the UN, or in other Asian country relations?  

·  What alternative energies to use to stop the global warming of the earth?   
The u-Japan project aims to resolve these problems by the use of ICT. 
 

 
Figure 6 Structure of the u-Japan policy 

Characteristics of Japanese telecommunications 
1. It must be clarified that u-Japan is the incentive of Japanese Ministry of Communication (MIC). 

The Koizumi Government has not yet officially verified u-Japan as its information society 
strategy. On the contrary, it released in January 2006 a (white?) paper under the title “The new 
IT innovation strategy”. 

2. Information society and ICT innovations are playing major role in the Japanese vision of the 
future. The e-Japan strategies have been successful so far. The penetration of IT technologies in 
the society has been rapid and effective. In June 20005 there were more than 3 million 
subscribers of the fibre-to-the-home and the number is estimated to be 30 million by the year 
2010. The prices for e.g. broadband were in November 2005 in the vicinity of 0,07 US$ and 
0.08 US$ per 100 kbps for Japan and Korea respectively, whereas the corresponding price in 
Europe is ten to fifty times more expensive.  

3. In Japan there is a heavy pressure to innovate and create new products and services with e.g. 
multifunction interfaces. u-Japan strategy directs national investments to R&D, as it is seen as 
the core engine for growth in Japanese economy.  
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4. Government’s and regulatory authorities’ roles are concentrating on shaping the legislative and 
normative environment, tackling standardization and security issues and assuring the 
availability of educated personnel and researcher resources. Private sector and the market are 
developing the infrastructure and are in charge of the application and service deployment. 

5. Japanese consumption-oriented culture and strong systematic society are supporting the rapid 
penetration of ubiquitous Japan.  

6. Finally, a vital resource for enabling success in the u-Japan strategy is the well-functioning and 
very adaptive society (even in strong political linings) together with government loyal 
bureaucracy.  

Commercial aspects 
The turnover involved in Japanese ICT is another motivator for private parties to generate and develop 
new products, services and applications. For example train ticket sales just between Tokyo and Osaka 
generates 420 million euros annual mobile business turnover with only 0.5 % mobile ticket purchase 
rate. Another example is music business, which is predicted to go totally mobile within coming years. 
Japan is second largest music market in the world and already by January 2006 99.8% of the all 
downloads were addressed to mobile equipment. The great business opportunities in ICT and 
telecommunications are expected to pull the whole Japanese economy into the dynamic growth track. 

A.1.2 Korean ICT vision – ubiquitous cities 

For many years, Korea has proven to be a trailblazer in the information-technology sector. The 
country will likely not stop until it attains its ultimate vision of creating a “ubiquitous” society where 
people can connect to the web, television and other services anytime, anywhere. 
Korea’s central and local governments, as well as businesses, have begun to test out the possibilities of 
creating that visionary state through “u-city” or ubiquitous city projects. 
U-city is intended to give its residents not only a more convenient lifestyle but also more secure, 
environmental and humane way of life. This will be achieved by integrating the latest IT 
infrastructures and information services into urban space. Technologies that are likely to be featured in 
u-cities include broadband convergence network, radio frequency identification, ubiquitous sensor 
network, home networking, WiBro, digital multimedia broadcasting, telematics, geographic 
information system, location-based system, smart card system and video conference technologies. 
Some services to be offered under the ubi-title are as follows: 

·  Crisis prevention/management system that will protect citizens from the various dangers such as 
gas pipe leaks or fires 

·  Pollution control system 

·  Intelligent transportation system 

·  An anti-theft system and a location-based system, which keeps track of visitors’ whereabouts, 
will be set up within the museum. 

·  U-traffic, u-museum, u-park and u-coupon (system for collecting admittance fees) 

·  Tele-medicine 

·  U-protection service which manages health conditions of senior citizens, especially those who 
live alone, using “mobile health-sensor” technologies. For example, elderly citizens with the 
Alzheimer’s disease will be identified via location-based technologies in cases that they get lost 
or struck with troubles. 

A.2 ICT Fore and Consortia 

A.2.1 mobile IT Forum (mITF, Japan) 

Objectives 
mobile IT Forum (mITF) was created with an aim to realize Future Mobile Communication Systems, 
and Services such as:  
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·  The fourth-generation mobile communications systems and mobile commerce services 

·  Performing research and development activities on Future Mobile Communications 

·  Making studies on its standardization 

·  Conducting coordination with related bodies 

·  Collecting information 

·  Carrying out promotional and educational activities, and thereby contributing to a healthy 
utilization of radio spectrum. 

Activities 
Mobile IT Forum will carry out the activities listed below to achieve its objectives. 

·  R&D on Future Mobile Communication Systems and Services, including the fourth-generation 
mobile communications systems and mobile commerce services, etc., and studies on its 
standardization. 

·  Collection, exchange and provision of information relating to Future Mobile Communication 
Systems and Services 

·  Correspondence and coordination with institutions concerned with Future Mobile 
Communication Systems and Services 

·  Promotional and educational activities for Future Mobile Communication Systems and Services. 

·  Other activities required to fulfil the objectives of the Forum. 

A.2.2 Next Generation Mobile Communication Forum (NGMC Forum, Korea) 

The mobile communication industry of Korea, based on the leading technology and robust market, has 
been the firm foundation for the industrial development. Especially, the Korean government selects 
next generation mobile communication sector as a new growth engine for 21st century, indicating that 
the sector will get more significant in the future. 
4G Vision Studies Committee of Mobile Communications was established in order to suggest the 
vision and development plan on the next generation mobile communications beyond IMT2000. For 
more concert plan and practical research, 4G Vision Committee was reorganized as “Next Generation 
Mobile Communications Forum”, which is broadly open to industry, academia and research institutes. 
NGMC Forum will suggest vision and lead the industry by analyzing the societal trend of mobile 
communication industry, establishing the strategy for technology development, standardization and 
international partnership, and suggesting practical plan for market, service, applications and spectrum 
There are three subcommittees in the forum; Market & Service Subcommittee, System & Technology 
Subcommittee and Spectrum Ad-hoc Group. Each subcommittee is a working group and consists of 
industries, academies and research institutes. Subcommittee executes the researches, harmonization-
opinion and mutual co-operations among institutions on Next Generation Mobile Communication. The 
research results from working groups are submitted to the steering committee and published. 
Market & Service Subcommittee 

Objectives 

·  Facilitate market-pulled NGMC development 

·  Analyze the trends of technological evolutions and social movements toward B3G 

·  Envisage the development directions of B3G market and services 

·  Conduct researches to gain the insights on B3G and to provide the initiatives 

Activities 

·  Analyze the trends of mobile communication markets and services 

·  Forecast B3G market demands from 3G markets analysis 

·  Analyze present status and movements of new service development in FMC environments 

·  Propose policies for the activation of B3G markets 
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·  Participate in the global B3G Standardization Activities  
System & Technology Subcommittee 
Objectives 

·  Configure the concept of NG mobile/wireless communication system 

·  Identify, define and assess new technologies for the NG mobile/Wireless communication. 

·  Contribute to developing the strategies of research and development 

·  Promote the activities of envisioning its commercialization 

·  Facilitate R&D activities and standardization activities 

Activities 

·  Define and assess NG mobile/wireless communication systems and technologies 

·  Identify worldwide activities on NG mobile/wireless communication 

·  Coordinate among academia, equipment vendors and operators in Korea 

·  Cooperate with related entities in the world, such as WWRF, mITF, and FuTURE  
Spectrum Ad-hoc Group 
Objectives 

·  Facilitate discussion on spectrum for new mobile access of B3G 

·  Collect opinions of member companies on B3G spectrum vision 

·  Identify research required to support use of spectrum for B3G 

Activities 

·  Review spectrum calculation methodology corresponding to ITU-R WP8F activities 

·  Propose requirements for possible candidate frequency bands for B3G 

·  Analyze existing spectrum related research including frequency bands, bandwidth and sharing 
issues 

·  Prepare deliverables about frequency bands for B3G with consideration on related research 
activities within Korea and distribute them to member companies 

·   Participate in the global B3G Standardization Activities 

A.3 Telecommunication Test projects 

A.3.1 APII Asia-Pacific Information Infrastructure  

At the 6th APEC Ministerial Meeting held in 1994, Jakarta, Indonesia, Ministers stressed that the 
priority for all APEC economies is the development of international and domestic information 
infrastructure and further recognized the interest of the Working Group on Telecommunications in the 
development of an APEC information infrastructure. 
Ministers also agreed on the objectives and principles for enhancing the Asia-Pacific Information 
Infrastructure (APII), at the first APEC Ministerial Meeting on Telecommunications and Information 
Industry (TELMIN). 
Thus, APII Cooperation Centre is responsible for cooperating joint endeavours of the APEC member 
economies to build the APII and is also supporting extensive cooperative activities of the APEC TEL 
Working Group such as building the APII and promoting IT usage within the APEC region.  
To this end, the role of APII Cooperation Centre is: 

·  developing and carrying out APII cooperative projects including the APII testbed projects 

·  assisting APII-related events 

·  implementing various activities in the APEC TEL Working Group (APEC TEL Projects) 
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·  providing information through the APEC TEL website which contains APEC TEL documents 
and APII-related information which can easily be accessed and shared by all APEC member 
economies 

·  supporting human resource development in the region through IT Human Resources Exchange 
Programs 

The APII Testbed Project aims at testing the interoperability and interconnectivity of the APII. At the 
3rd TELMIN, held in Singapore, Ministers provided their full support for the APII Testbed Project in 
the Singapore Declaration of June 1998, which instructed member economies “to take proactive steps 
to facilitate interconnectivity and interoperability of these infrastructures so as to reach the larger 
APEC goal of the APII.” 
Objectives 
The objectives of the APII Testbed Project are: 

·  to conduct joint R&Ds in application services such as next generation Internet-related 
technologies to provide on the APII  

·  to modernise telecom networks, and to contribute in building the regional information 
infrastructure that will form the basis for achieving sustainable growth in the region, 

·  to test interconnectivity and interoperability in a number of domestic broadband testbeds 
currently being developed or planned in the future in the region 

Future plan 
APII Cooperation Centre plans to expand the project with more participation from the APEC member 
economies in the future. Since one of the goals the APII Testbed Project is seeking for is international 
cooperation, Korea is interested in having connections with developing countries especially.  
The APII Testbed Project is to effectively construct the APII and will help further contribute in 
realising a global information infrastructure. 

A.3.2 Cyber Kansai Project 

Cyber Kansai Project is a joint research consortium among commercial sectors and academic entities 
in Japan. Its research topics are focused on leading-edge technologies for the next generation Internet. 
The major activities are on both technology development and its pre-commercial deployment. 
The project was established in 1996 by major members who developed and operated the Internet 
system for a top-level APEC conference held in Osaka in 1995. Currently, over 30 members from 
commercial sectors, university, and several government divisions are involved as our project 
members.  
The coverage of the activities is from development of fundamental technologies for the broadband 
Internet infrastructure to deployment of leading-edge applications and services on the Internet in the 
near future. Since 1997, activities have been expanding beyond Kansai area in Japan. There are several 
partners such as WIDE Project, NGI (National Gigabit Internet) i.e. a project headed by Ministry of 
International Trading and Industries (MITI), JGN (Japan Gigabit Network) i.e. a project led by 
Ministry of Post and Telecom (MPT), and Japan Advanced Internet Research Consortium (JAIRC). In 
1999, Cyber Kansai Project has been a MoU member of Internet2 Consortium in US for accelerating 
deployment of new technologies developed by CKP.  
Cyber Kansai Project is now opening the door to international research collaborations with many 
universities and research laboratories in the heart land of the Internet technologies. Furthermore, CKP 
is widely recognized as a technical group for providing the Internet broadcasting and video archive 
services at United Nations Framework Convention of Climate Changes held in Kyoto (Japan) in 1997 
and Buenos Aires (Argentina) in 1998. 
Cyber Kansai Project’s testbed network is constructed over ATM/OC-3 wide area networks, and it 
interconnects the major research units scattered over Kansai areas such as Osaka, Kyoto, Kobe, and 
Nara in Japan. With this testbed network, it is possible to conduct various experiments for 
fundamental IP technologies as well as broadband multimedia applications. Moreover, the testbed 
network is interconnected with other research networks such as WIDE Internet, AI3 Projects testbed 



Deliverable D1.1 PANLAB 

© PANLAB consortium 2007 Page 47 of (54)  

network, and JGN. With this testbed environment, many research output has been created through 
Project’s activities. 

 
Figure 7 Cyber Kansai Project network 

A.3.3 JGN II  

JGN 2 is an open testbed network environment for research and development, which was previously 
operated by JGN (Japan Gigabit Network : Gigabit network for R&D) from April 1999 to March 
2004, and expanded by the National Institute of Information and Communications Technology 
(hereinafter NICT) as a new ultra-high-speed testbed networks for R&D collaboration between 
industry, academia, government with the aim of promoting a broad spectrum of research and 
development projects, ranging from fundamental core research and development to advanced 
experimental testing, in areas including the advancement of network-related technologies for the next 
generation and diverse range of network application technologies. 

 
Figure 8 JGN II policy 
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JGN2 provides nationwide IP network, optical wavelength networks, and research and development 
environment for optical testbed. JGN2 also prepares networks linking Japan with the U.S. from 
August 2004 and promotes research and development in collaboration with domestic and international 
research institutions. 
Further, seven own research centres for research and development (hereinafter Research Centre) are 
also being provided in collaboration with JGN2. The seven Research Centres collaborating with JGN2 
are conducting the research and development in relation to the following four themes regarding 
Research and Development on Advanced Networks and Application Technologies.  

5. Highly Reliable Core Network Technology 
6. Access Network Technology 
7. Grid Technology 
8. Platform and Application Technology 

 
Figure 9 JGN II research centres 

Available service is L2 service and L3 service used at all access points core. Service at specific access 
points provides various demonstration tests environment such as OXC connection service, 10 Gbps 
connection service, and fibre testbed service. JGN2 implements optical fibre in layer 1, Ethernet by 
L2SW in layer2, and an IPv4/IPv6 dual stack in Layer3.  
JGN2 network is build up with L2SW as connection unit, MPLS router, OXC unit, and GMPLS router 
and it has installed 63 access points throughout the country. Between the main zones that connects 
nodes has the backbone of 1Gbps-20Gbps and throughput of other zones is 100Mbps. 
It is JGN2-R&D NOC (Network Operation Centre) in Ohtemachi (Chiyoda-ku, Tokyo) that 
undertakes all operation and management such as pass setting and failure handling. Regarding the 
operation management of JGN2’s networks linking Japan and the U.S. is being conducted by 
JGN2International NOC in collaboration with JGN2-R&D NOC. 
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JGN2 also installs two fibre-optic cables and 20 fiver-optic cables for specific access points (Tokyo 
Ohtemachi-Tsukuba RC, NICT Keihanna Centre -Osaka Dojima) respectively, and prepares optical 
testbed environment for conducting experiments of terabyte level optical transmission.  
Further, JGN2 launched operation of Japan-US line that connects between Japan (Ohtemachi) and 
USA (Chicago) by 10G (OC-192 SONET) from August 2004.This enabled joint research using JGN2 
between domestic research institutions and foreign research institutions. 
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Annex B GENI, CANARIE and other initiatives 

B.1 Context, Identified Issues 
Classical PSTN Telecom network:  

·  QoS is either perfect or there is no connection 

·  Service intelligence is in every nodes of the network 

·  Introducing a new service is complex (distribution in nodes) and requires network operator 
approval. 

IP networks 

·  Best effort network, there is no QoS 

·  Service intelligence is at the edge of the network (user, CPE, …) 

·  Introducing a new service is simple (no guarantee for quality) and requires no network operator. 
IP networks were planned for other purpose that business : academic, military, etc. 
Now IP networks appear to be limited in the context of the following applications: 

·  Business critical applications 

·  Peer-to-peer 

·  Web-based services 

·  IP multimedia sub-system 
To answer those issues, two antagonists visions are existing: 

·  IETF vision, remaining on the best effort paradigm, promoting NGN as a new set of protocols, 

·  ITU vision, promoting IMS to be the implementation of NGN, able to ensure end-to-end QoS 

B.2 Process 
Prepare the Future of Internet is the heart of those initiatives, aiming to have a better Internet than 
today. Better Internet: in those two words are the whole ambiguous added values for those initiatives. 
Criterion to define a better internet may differ a lot, depending on countries, cultures and economic 
interests. It seems that it is commonly admitted that a better internet must allow easy service 
deployment and end-to-end QoS capabilities. 
Their ideas/proposals encompass technical points but also organizational points. 
The technical points are concerning the way to make better QoS possible. It impacts the whole 
infrastructure: physical layer, protocol, network element intelligence … For this point, between IETF 
vision and ITU vision, can emerge an intermediary vision allowing interoperability between QoS and 
Best Effort capabilities.  
The organizational points are concerning the possibility to enable easy service deployment. Two basic 
solutions can be envisaged: 

·  Operator owned network where each new services will require their approval 

·  Public authorities owned network, with difficulties to take into account business constraints 
The issues linked to those solutions force to think to another solution: 

·  Collegial management of network,  

·  no longer centred on the US to take into account AsiaPac economic weigh for instance 
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B.2.1 GENI 

B.2.1.1 Presentation 

“GENI is an open, large-scale, realistic experimental facility that will revolutionize research in global 
communication networks. 
A central goal of GENI is to change the nature of networked and distributed systems design, to 
integrate rigorous theoretical understanding with compelling and thorough experimental validation.” 
“GENI’s goal is to increase the quality and quantity of experimental research outcomes in networking 
and distributed systems, and to accelerate the transition of these into products and services that will 
enhance economic competitiveness and help to secure the nation's future. Ultimately, the research 
enabled by GENI is expected to lead to a next-generation of network capabilities and services. 
Specifically, the GENI initiative envisions the creation of new networking and distributed system 
architectures that, for example:  

·  Build in security and robustness;  

·  Enable the vision of pervasive computing and bridge the gap between the physical and virtual 
worlds by including mobile, wireless and sensor networks;  

·  Enable secure control and management of other critical infrastructures;  

·  Include ease of operation and usability; and  

·  Foster new classes of societal-level services and applications.  

·  The GENI initiative includes a research program and a global experimental facility designed to 
explore new architectures, distributed systems and networked applications at scale. 

B.2.1.2 Facility Design 

·  Key Idea 
o Slices embedded in a substrate of networking resources 

·  Two central pieces 
o Physical network substrate 

o expandable collection of building block components 
o nodes / links / subnets 

o Software management framework 
o knits building blocks together into a coherent facility 
o embeds slices in the physical substrate 

B.2.1.3 Workgroups 

·  Distributed Systems and Applications – Facility Design for Research at the Top of the Design 
Stack  

·  Optical Networks, Measurement, and Real-time issues – Facility Design at the Core and its 
Reach into the Edges  

·  Wireless and Sensor Networks – Facility Design at the Edges and its Reach into the Core  

·  Protocols and Architectures – End-to-End Facility Design  

·  Security – Securing GENI and Security Experiments 
Summary: GENI aims to introduce design and validation for networked and distributed systems (using 
modelling and simulation for instance). Future Internet is an application case. 
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B.2.2 CANARIE UCLPv2 

B.2.2.1 Presentation 

“UCLP software allows end-users, either people or sophisticated applications, to treat network 
resources as software objects and provision and reconfigure lightpaths within a single domain or 
across multiple, independently managed, domains. Users can also join or divide lightpaths and hand 
off control and management of these larger or smaller private sub-networks to other users. 
The UCLP software is designed to enable end-users to create their own discipline or application-
specific IP network, particularly in support of high-end e-science and Grid applications. For example, 
a community of high energy physicists could create their own independent IP network (as a subset of a 
larger optical network); the topology and architecture would be optimized for their particular Grid 
application needs and requirements. More importantly these networks can be reconfigured by the end-
user and do not require the permission of the optical network manager. 
"UCLP can be very simply thought of as a configuration and partition manager that exposes each 
lightpath in a physical network and each network element associated with a lightpath as an 'object' or 
'service' that can be put under the control of different network users to create their own IP network 
topologies." - Bill St. Arnaud, Senior Director of Research Networks, CANARIE Inc.” 
Virtual Private Network 
Using UCLP, several network operators can make part of their resources available to end users so that 
they can assemble these various web services into multiple network virtualizations, or Articulated 
Private Networks (APNs) running their own protocols and services.  More importantly UCLPv2 
allows for the deployment of many parallel virtualized networks – for example one network could be 
used to support traditional IPv4 routed applications, while another parallel network could be running 
IPv6 or some other advanced protocol. UCLP also allows users to "spawn" new virtualized networks, 
at any time, without requiring setup or permission of any central operator. This will allow for the easy 
migration of new services and protocols.  This capability is already available on CAnet 4 today with 
over 30 separate virtualized networks or APNs used for various network research and cyber-
infrastructure applications. It also allows researchers to carry out experimentation in various new 
services such as security, active networking, etc. 

 
Figure 10 Parallel Virtual Networks 

Extending the Application into the Network 
The virtualized network resources can also be linked together with other network resources, 
instruments, sensors, etc. via workflow languages such as BPEL to create new rich web services. This 
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opens the door for users to create any number of workflows that can make use of the network 
resources whenever they are required, effectively bringing the network into the application itself. Not 
only can the end users control and manage their own private high speed networks, but so can their 
sensors, instruments and applications leaving them free to analyze the data that is being transferred 
instead of having to worry about how to get the data in the first place. 

 
Figure 11 Extending the Application into the Network 

Future Internet 
The significance of web services for dynamic network infrastructures is that users no longer have to 
think of the future Internet as having a fixed or static architecture defined by network engineers or 
service providers.  Instead the future Internet may be dynamic and agile where communities of interest 
can define on the fly, their own network topologies, protocols and services for their particular 
application or research. These communities can decide themselves whether the network will use 
virtual routers and/or optical switches and protocols that are important for their particular applications.  

B.2.2.2 Facility Design 

·  Key Idea 
o Services used to allow user empowerment of networks through virtualization. 

·  Three layers of abstraction 
o Physical network elements (Nodes) 

o Expandable collection of building block components 
o Controller services used by the physical administrator to allocate/provision and use 

network resources when creating root paths. 
o Lightpaths (Links) 

o Virtual level resource that describes the service provided on this path. (Bandwidth, 
QoS, Framing, Layer, MTU etc.) 

o APN (Mesh) 
o Articulated network (group of resources) that belong to an organization or 

individual. Lightpaths can be partitioned, bonded, given to others or restored.  

B.2.2.3 Implementations 

·  CIIU – CRC, I2cat (Spain), Inocybe and University of Ottawa’s implementation. 
(http://www.uclp.ca) 

·  Solana Networks. ( http://www.solananetworks.com/index.html ) 
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·  UQAM ( http://www.uclpv2.ca ) 

B.3 Progress Status 

B.3.1 GENI list of documents 

B.3.1.1 Workshops 

·  GDD-05-02 Report of NSF Workshop on Overcoming Barriers to Disruptive Innovation in 
Networking. January 2005. 

·  GDD-05-03 Report of NSF Workshop on Mapping a Future for Optical Networking and 
Communications. July 2005. 

·  GDD-05-04 Report of NSF Workshop on New Architectures and Disruptive Technologies for 
the Future Internet: The Wireless, Mobile and Sensor Network Perspective. August 2005. 

·  GDD-05-05 Report of NSF Workshop on A Clean-Slate Design for the Next-Generation Secure 
Internet. July 2005. 

·  GDD-05-06 Report of the NSF Workshop on Research Challenges in Distributed Computer 
Systems. December 2005. 

B.3.1.2 Documents 

·  GDD-05-01 Overcoming the Internet Impasse Through Virtualization. April 2005.   

·  GDD-06-07 GENI: Conceptual Design, Project Execution Plan. January 2006.   

·  GDD-06-08 GENI Design Principles. March 2006 (updated August 2006).   

·  GDD-06-09 A Proposed Architecture for the GENI Backbone Platform. March 2006.   

·  GDD-06-10 Towards Operational Security for GENI. July 2006. 

B.4 Participant / Activity of the groups  
There are meeting sessions about every month. Five workshops took place in 2005. 
The Computing Research Association (CRA) is usually organizing the National Science Foundation 
(NSF) meetings, to gather broad community input about GENI that will be used to further inform and 
refine the design of the GENI facility plan. 
GENI is primarily an NSF initiative. The experimental facilities that exist today have support from 
corporate partners as diverse as Intel, Hewlett Packard, Google, AT&T, Cisco, Microsoft,, Nortel 
Networks, Lucent, and DoCoMo. GENI also envision the likelihood that industry partners will choose 
to contribute to the GENI facility for a variety of reasons not related to immediate contractual reward. 
No other information on Participants is available on GENI web site. 
Some links with NSF NeTS Program's Future Internet Design (FIND) initiative. 

B.5 Possible impact and relationship with PANLAB 
In our opinion, this picture may inspire the PEL infrastructure using the North American Initiatives, 
which will enable a long term PEL vision and mission. In this case, many issues should be addressed 
at the organizational and implementation levels. These issues indeed will determine the extent of the 
infrastructure to be deployed and its impact at the global scale of the future internet. 


