EUROPEAN COOPERATION
IN THE FIELD OF
SCIENTIFIC AND
TECHNICAL RESEARCH

BELGIUM
CROATIA
CZECH REPUBLIC
DENMARK
GERMANY
GREECE

SPAIN
FRANCE
IRELAND
ICELAND
ITALY
LUXEMBOURG
HUNGARY
NETHERLANDS
NORWAY
AUSTRIA

- POLAND
PORTUGAL
SLOVAKIA
SLOVENIA
SWITZERLAND
FINLAND
SWEDEN
TURKEY
UNITED KINGDOM

ST @
'LLECTED AGREEMENTS

vULUME 9 ‘
1995 - 1996




GENERAL SECRETARIAT OF THE COUNCIL OF THE EUROPEAN UNION
COST SECRETARIAT

Collected Agreements
concluded within the framework of European cooperation
in the field of scientific and technical research

COST

Volume 9
1995 - 1996

Brussels 1997


collsvs
Text Box

collsvs
Text Box


Cataloguing data can be found at the end of this publication.

Luxembourg: Office for Official Publications of the European Communities, 1997

ISBN 92-824-1421-3
© ECSC-EC-EAEC, Brussels « Luxembourg, 1997

Reproduction is authorized, except for commercial purposes, provided the source is acknowledged.

Printed in Belgium



FOREWORD

COST as an important research policy instrument has proven its value over
25 years, in particular by taking up emerging areas of science and technology.
The present collection of texts provide the reader with different examples of

new topics.

The growing number of COST Actions - at present approximately 150 - in
both traditional and new areas of research confirms the opportunities this |
structure of cooperation offers to European scientists compared to other

frameworks.

A remarkable development in recent years is the intensified interest from
institutes or universities from non-COST states in participating on a project-by-
project basis in individual COST Actions. These participations, on which the
COST Senior Officials Committee decides case-by-case after careful
consideration of the mutual scientific interest, have widened the COST
cooperation, which is fundamentally a European network, to contacts with

Austrealia, India, Japan, the Russian Federation and the United States.

On the eve of a Ministerial Conference to take place on 26 and
27 May 1997 in Prague, COST is ready to continue to play its important role in
pioneering new ideas and themes in cooperation between 25 European countries

and others.

M. METZGER
Chairman of the
Committee of Senior Officials

Detailed information on COST may be obtained by accessing the COST Home
Page on CORDIS. Internet: http://www.cordis.lu/cost/home.html
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Memorandum of Understanding
for the implementation of a European Concerted Research Action

COST Action 15
"Many-valued logics for computer science applications”

Date of entry into force of the project : 11.05.1995

Duration : 10.05.1999

Contracting parties Date of signing Date of entry into force
BELGIUM 05.04.95 05.04.95
CZECH REPUBLIK 19.01.96 19.01.96
GERMANY 29.06.95 29.06.95
GREECE 27.09.95 27.09.95
SPAIN 05.04.95 05.04.95
FRANCE 17.05.95 17.05.95
ITALY 11.05.95 11.05.95
AUSTRIA 21.02.96 21.02.96
POLAND 18.10.96 18.10.96
PORTUGAL 12.09.96 12.09.96
SLOVAKIA 17.07.96 17.07.96
FINLAND 05.04.95 05.04.95
TURKEY 02.05.96 02.05.9¢
UNITED KINGDOM 05.04.95 05.04.95

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1. The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions”, the contents of
which are fully known to the Signatories.

2. The main objecive of the Action is to coordinate research in many-valued logics leading
to computer science applications.

3. The overall cost of the activities carried out unter the Action has been estimated, on the
basis of information available during the planing of the Action, at ECU 10,5 million at
1994 prices.

4. The Memorandum of Understanding will take effect on being signed by at least five
Signatories.

5. The Memorandum of Understanding will remain in force for a period of 4 years, unless

the duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.
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ANNEX

GENERAL DESCRIPTION OF THE ACTION

General background

After the pioneering work by Jan Lukasiewicz in the early twenties, followed by a
blossoming of theoretical studies in the forties and fifties, there has in the last two
decades been a revival of interest in the most general aspects and applications of
many-valued logics. The far-reaching scientific US policy towards this topic is reflected
by the annual IEEE Symposia on Multiple-Valued Logic held for now more than 20 years.
On a market-orientated scale Japanese companies were the first to develop very
successful controlling devices based on fuzzy logics, i.e. logics with infinitely many
truth values.

At present, European research in many-valued logics is mainly pursued along the
following lines:

1. Automated deduction

Previous research already showed that many-valued reasoning may in principle be
mechanized. Recently, inference systems geared towards machine implementation
emerged and have already been realized in experimental automated reasoning
programmes. To name just two of the more recent approaches we mention labelled
deductive systems and inference methods based on linear and integer programming.
This research will continue, new types of deduction systems are under
investigation, more comprehensive and comfortable inference laboratories are being
developed.

2. Application areas

The main thrust in applying many-valued logics lies in fuzzy logic applications for
intelligent and adaptive control systems and has already been incorporated into

some innovative industrial products. The current situation in Europe is characterized
by:

® developing an application culture using existing tools and methodologies,

® establishing tool kits as a core technology platform for industry,

® exploring further improvements and extensions of fuzzy logic technologies, e.g.
in combination with neural computing to mention just one example.

The scientific community has for a long time been aware of the possibility of using
many-valued logics in formal specification and verification of soft- and hardware.
But only now has the subject of formal specification and verification reached a
sufficient degree of sophistication and only now are sufficiently powerful automated
deduction tools available to warrant a successful realization of this long-standing
perspective. Numerous other applications areas that have to deal with incomplete or
uncertain information have been proposed and deserve careful study. For instance,
three-valued logic has been instrumental in more than one way in the area of
non-monotonic or defeasible logics, a type of logic that is in widespread use in
artificial intelligence as a model of human-oriented, everyday reasoning.
Connections between modal and many-valued logics also show fruitful results in
modelling and reasoning about intelligent multi-agent systems. To give a further
example, many-valued logics have been employed in possibility theory to investigate



the relationship between preference orderings and associated logical statements. A
very interesting approach, finally, is the application of three-valued logic to adaptive
error-correcting communication, where the third truth value, besides true and false, °
designates the possibility of a transmission error.

Theoretical foundation

Despite its long tradition, work on foundational issues in many-valued .ogics still
spawns new and thrilling problems and results. The computational prc .erties of
these logics are still not completely understood. In particular, the investigations into
normal forms pose a remarkable challenge with respect of the required
mathematical tools. Also the algebraic and relational representation of many-valued
logics needs further clarification. But probably the most interesting issue is the
exact relationship both in theory and in implementations between fuzzy logic, using
infinitely many truth values, and its finitely valued approximation. Progress in this
topic may also have a substantial impact on applications.

Research in the areas mentioned above is at the time carried out on a bilateral basis
or within nationally funded projects all over Europe. The importance of this COST
action may be summarized in the following three observations:

e The wide scope of the activities that we want to bring together ranging from
theory over computational tools to applications makes it very hard, and for
smaller countries impossible, to find all the necessary expertise within national
boundaries.

® The increasing complexity of software systems, be it automated reasoning or
formal software engineering systems, requires a prohibitive development and
maintenance effort that makes it impossible for each research and development
group to have its own systems. Sharing intellectual and physical resources is
the route to take.

® The introdoction of new technologies and products in fuzzy logic is moving at
an extraordinary pace. If we want to avoid the situation that only one or two
centres in Europe do research up to the state of the art, a fast dissemination of
new results is necessary.

Two other reasons incite us to think that the framework of COST cooperation is the
most advisable for carrying out this action: the present state of the group of

research teams which want to collaborate and the geographical scattering of these
teams.

The Group is at present under establishment and structuration. A first meeting was
held at Dagstuhl (Germany) on 20-24 September, 1993. It was dedicated to the
presentation of the most advanced researches on many-valued logics. A second
meeting, whose purpose was to define and set the possible cooperations between
the various teams, was held in Lyon on 16 and 17 December. The COST structure,
mainly conceived for enabling information and ideas exchanges from the beginning
of research and development works is well adapted to that situation.

In other respects, the geographical scattering of the various teams that gave
expression to their intention to participate in this action is very large, as these
teams are spread over eleven European countries: Austria, Belgium, Finland, France,
Germany, Greece, Italy, Norway, Poland, Spain and the United Kingdom. The kind
of collaboration we want to put into place can be funded only within the framework
of the Basic Research ESPRIT Programme, as a Working Group, or by the COST

13
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cooperation. As some abovementioned countries are not members of the EC, an
ESPRIT funding cannot be envisaged; whereas, all countries being COST members,
this structure is the most suitable for the collaboration we want to establish.

Objectives of the Action

The overall objective of this COST action is to coordinate research in many-valued logics
leading to computer science applications. Amongst the numerous possible applications,
a special emphasis will be put on the specification and representation of uncertain
and/or incomplete knowledge. A clearly indispensable prerequisite is to provide the
theoretical basis for developing tools to process and manipulate such knowledge.

In order to reach this objective, we need to create a European forum for research in
many-valued logics. We must take advantage of the complementary efforts based on
the long European tradition of research in mathematical logic. We need to concentrate
the presently scattered efforts, so that European experts, who are acknowledged as
world leaders in their particular fieds, can collaborate more closely. That is, we have to
establish, in a structured form, cooperation and regular exchages of information and
personnel, thereby making sure the continuation of research excellence in Europe within
application of many-valued logics to computer science.

This COST action aims at some important secondary objectives. In order to expand the
research potential of the involved groups, a great effort will be put in training excellent
young scientists for theoretical and applied research in the area. Links will be
emphasized with other non-European groups working in the field of many-valued logics
in Computer Science. Cooperation with other European teams working in different
branches of logic will be developed further.

The most important benefits that the participating teams expect to derive from this
action consists of:

- a general raising of the theoretical level, resulting from the exchange of knowledge,

- asynergy resulting from the wide range of expertise of the participants and the
complementarity of their various approaches,

- the provision of sound foundations for tackling not yet or not well solved problems
in knowledge representation.

The scientific content of the Action

Introduction

The envisages scientific work will comprise all types of logics that use more than two
truth values:

® three-valued logics for A.l. reasoning with incomplete knowledge as it is required,
for example, in expert systems: three-valued logics for modelling non-terminating
behaviour in software verification, and three-valued logics needed in the
investigation of the formal semantics of logic programmes;

many-valued logics with a large number of truth values as used, for example, in

hardware verification and in informtion logics that model the behaviour of
cooperation intelligent agents;



e real-valued logics; this refers mainly to fuzzy logic with applications, for example, in
fuzzy control, but as well to Lukasiewicz logic as required, for example, in adaptive
coding.

The overall goal of the proposed action is to combine the efforts of the leading experts -
in the field for systematic, continued cooperation on all layers of expertise. The main
perspective is to study the computational properties of many-valued logics, and the
extent to which these can be turned into algorithms. In the long term, ne' . algorithmic
ideas will lead to substantially improved performance and to extended fu: tionality of
implementations in the areas mentioned above.

The success of the programme just outlined essentially hinges on the systematic use
and further development of precise mathematical concepts. Close connections among
model theory (in particular, algebra), proof thecry and fuzzy set theory have to be
investigated further, and must be exploited for computational logic.

Working Groups

One of the most prominent features of the proposed action is that it brings together
researchers covering the full spectrum of work done in many-valued logics, ranging from
mathematical foundations to computational issues and studies of real applications, so,
in order to make the best use of this wide range of expertise, the action will be
organized into three working groups put together on a common scientific basis rather
than following methodological criteria. This structure best supports our overall intention
to bridge the gap between theoretical results and application-oriented research and in a
final step real applications. Accordingly, each working group will ideally comprise
activities at each of the following levels:

1. foundational research,

2. development of tools, software, prototyping of typical implementations,

3. applications.

As the list of teams participating in this action is not yet set and is likely to increase,
the reasearch topics listed in each group reflect the subject of interests of the already
known participants. These lists are not closed and will certainly evolve. In particular,
new applications will be added.

Group 1: Enhancement of the theoretical basis

The theoretical activities in this working group are intended to develop fundamental
aspects of many-valued logics and structures in order to tackle problems raised by
computer science. The interests will be focused on:

® Kripke-style and relational semantics for logics based on Lukasiewicz algebras,

® congruential and protoalgebraic Gentzen systems,

® poset-based approximation logics,

® varieties of MV-algebras and their equational bases,

® fibring systems for Lukasiewicz logics,

15
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e relational proof systems for many-valued logics.

This working group will also intend to develop tools concerning implementable relational
semantics, parallelization of many-valued logics, model building systems for n-valued
Lukasiewicz and Post logics, theorem deduction from Gentzen systems.

Results of these theoretical studies will be applied in various domains such as
multi-agent reasoning, parallel logic programming with many-valued logics, and
knowledge representation.

Group 2: Automated deduction: theory and tools

On the theoretical side, the activities in this working group will aim at a better
understanding of the computational properties of many-valued logics including in
particular investigations into normal forms, extensions of the logic programming
paradigm and approximations of infinetily valued logics by discretely valued logics.

Results from these activities will be incorporated into existing inference systems or
taken into account in the development of new deductive systems.

The main applications will be formal verification of software and hardware.
Group 3: Modelling of, and reasoning on, incomplete and uncertain knowledge

The objective of this working group is to point out the general features of many-valued
logics as a tool for the representation and processing of uncertain information.
Reasoning under incomplete knowledge is an important issue in Aritificial Intelligence
nowadays.

Many-valued calculi are often encountered in the proposed approaches. For instance,
possibility theory and possibilistic logic provide a natural framework for manipulation
orderings between preferred interpretations, or more or less entrenched propositions in
non-monotonic reasoning. Still another example is given by conditional objects which
are symbolic counterparts of conditional probabilities and are 3-valued logical entities.
Direct connections can be established between 3-valued logics of conditional objects
and non-monotonic consequence relationships as studied by Lehmann and Magidor.
Besides, truth-functional fuzzy logic has proved to be useful for modelling interpolative
reasoning, as used in fuzzy control applications for instance.

These works will constitute the prerequisite theoretical foundations of the development
of tools for processing and manipulating incomplete and uncertain knowledge.

Potential applications of this working group are numerous. Amongst those developed by
the teams participating in the action one can cite: software synthesis, non-terminating
behaviour in software verification, user-oriented inference tools, robotic planning,
intelligent user interfaces, reasoning about information processing machines, etc. In the

medical domain, diagnosis help will be investigated and a system devoted to the
rehabilitation of aphasics will be developed.

The means

Formally, these aims will be pursued by:

® organization of workshops, conferences; at least one international event per year is

envisaged;



e exchange of researchers and PhD students;

e training of young scientists, for example, in summer schools devoted to
many-valued logic;

e publications. In addition to publications in conferences and journals, it is planned to
edit special issues on topics in many-valued logic of leading journals and to publish
a book that will contain a collection of research and survey papers re'.ecting the
broad spectrum of research done in many-valued logics. Although se .ial
monographs on specific topics in many-valued logics exist, there is no up-to-date
collection of essays with a broad spectrum like the influential and successful
volume "Modern Uses of Multiple-Valued Logic" edited in 1977 by Dunn and
Epstein which is by now outdated.

e compiling an annotated bibliography;

® quick, electronic dissemination of scientific results among the participants. Storage
and dissemination of the information will be ensured through an information server
to be installed at Grenoble. It will serve also software assets that partners will agree

to share.

® keeping in contact with important research groups and institutions outside Europe.

Timetable

An initial period of six months is required for consultation between the different
partners, the completion of defining the working groups, and integration, if any, of new
participants.

At the beginning of this period, a kick-off seminar will be organized. Its objectives will
be:

® presentation by each participant of the researches and applications he intends to
carry out within the framework of the action;

® decision upon a calendar of meetings: seminars, workshops, conferences, and
setting-up of the organizing and scientific committee for these meetings;

® in each working group: designation of an administrative and a scientific coordinator.

The second period of three years will be allotted to the carrying out of the researches
and applications.

An intermediate progress report, assessing the advances made and presenting the

developed applications will be published at mid-run of the action, two years after the
start of the action.

The third and last period, covering the last six months, will be mainly devoted to the
writing up and publication of the results. A seminar will be organized six months before
the end of the action to prepare the final reports.

17
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Organization, management and responsibilities

The method of organization and management of the action will be defined, and the
resultant management structures will be set, during the first seminar which will bring
together all the participants.

Nevertheless, it is possible as of now to present the organizational chart.

PARTICIPANTS

The management committee will comprise the administrative and scientific coordinators
and one member for each participating research team.

Each working group will have an administrative and scientific coordinator; the two
functions may be exercised by the same person.

One of the members of the managment committee will be responsible for the relations
with the projects of the third and fourth work programmes of the EC.

The management committee will meet at least every six months; once during the
interval between two scientific events bringing together all participants {seminars,
workshops, conferences) and once before or after each one of these events, the

envisaged frequency of which is yearly.

Economic dimension of the Action

As the number of participants is not yet settled, the action’s economic dimension can
only be estimated, and presented figures should be considered as a lower limit.

Delegates of eleven countries {(Austria, Belgium, Finland, France, Germany, Greece,
Italy, Norway, Poland, Spain and the United Kingdom) have already expressed their
interest and taken part in the actions’ preparatory works.

Personnel costs

In order to give an indication of the importance of this action we indicate, in man-years,

the average manpower that will be involved, each year, in the researches and
applications.

The personnel is divided into three categories:

® A: senior researcher, cost: ECU 60 000 for one person/year
® B: junior researcher, cost: ECU 40 000 for one person/year
® C: PhD student, cost: ECU 25 000 for one person/year.

Estimated manpower for the whole set of participants

® A:13
® B:15
o C:.27



F.b

F.d

Taking into account the duration of the action, the
estimated personnel cost is: ECU 8 200 000

Operational costs
Organization of seminars, workshops: ECU 40 000

Travel expenses. The manpower does not indicate the

number of researchers involved in the action, as

Type A and B researchers dedicate about 50% (estimated

average) of their time to the action. Considering an

average of two journeys/year for each researcher, the

estimated travel expenses are: ECU 300 000

Additional costs (secretary, management, documentation, etc.)
are estimated on the same basis as for the ESPRIT projects,
i.e. 20 % of the sum of salaries + travel expenses: ECU 1 700 000

Coordination costs (tc be covered by the COST budget
of the Commission)

ECU 60 00O per vear: ECU 240 000

Total

The estimated global cost of the action
is ECU 10,5 million. ECU 10 480 000
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Memorandum of Understanding
for the implementation of a European Concerted Research Action

COST Action 219 bis
"Telecommunications : Access for Disabled and Elderly People"

Date of entry into force of the project : 18.12.1996

Duration : 18.12.2001

Contracting parties Date of signing Date of entry into force
BELGIUM 19.12.96 19.12.96
DENMARK ‘ 04.12.96 04.12.96
FRANCE 04.12.96 04.12.96
ITALY 18.12.96 18.12.96
AUSTRIA 10.12.96 10.12.96
FINLAND 04.12.96 04.12.96
UNITED KINGDOM 04.12.96 04.12.96

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1. The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions", the contents of
which are fully known to the Signatories.

2. The main objective of the Action is to increase the availability of telecommunications
services and equipment designed so as to be accessible also to elderly and disabled
people or, alternatively, adaptable for that purpose when required. In cases where this

cannot be achieved, the Action will aim at establishing appropriate supplementary
services and equipment.

3.  The overall cost of the activities carried out under the Action has been estimated, on

the basis of information available during the planning of the Action, at ECU 9 million
at 1996 prices.

4. The Memorandum of Understanding will take effect on being signed by at least
5 Signatories.

5. The Memorandum of Understanding will remain in force for a period of 5 years, unless

the duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.



TECHNICAL ANNEX

GENERAL DESCRIPTION OF THE ACTION
ACTION 219 bis

"Telecommunications: Access for Disabled and Elderly People”

BACKGROUND

Today telematics and telecommunication are no longer a luxury but a necessity

in everybod\{"s life. The rapidly growing importance of information highway

concepts (1} indicates that the individual in the future will be more dependent

on telecommunications and teleinformatics (2) and that present methods of
communications will change. Teleinformatics will in the near future be a necessity for
everybody and must also benefit disabled people and take into consideration the needs
of elderly people.

The rapid development of telecommunications and teleinformatics is also making it
possible to develop new services for elderly people or people with disabilities and to
modify the access and use of services in such a way that elderly people and people
with disabilities can more easily obtain benefits from these teleinformatic services.

However, these rapid developments can work to the disadvantage of disabled and
elderly people unless urgent consideration is given to this matter now. The more
complex systems like the information highway, since they require a lot of a person’s
motor, sensory and cognitive capacities, will cause more people to become unable to
operate them efficiently.

Issues in telecommunications and teleinformatics and people with disabilities were taken
up by the COST 219 Action between 1986 and 1996, and issues related to elderly
people were included from 1991 onwards, as shown in a series of studies, publications
and seminars. It became clear, that the results could achieve a broad uptake only if the
equipment manufacturers and service providers could be convinced that there is a
market and that many of the special requirements of elderly and disabled users would
also benefit normal untrained users and subscribers, in the form of "Design for All. The

goal of the Action is therefore to include the results of COST 219 in a "Design for All"
strategy.

(1)

(2)
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Information Highway is a concept by which telecommunication networks and telematic
services offer to the user a unified interface to information retrieval, remote shopping,
remote education etc. The emerging Internet already includes the embryo for such a
concept.

Teleinformatics is a term used to describe a range of facilities provided by information
technology such as videotex, multimedia information retrieval etc.



Various organizations are active in other aspects of this field, such as the

EU Commission, Directorate-General for Employment, Social Affairs and Education with
its Helios program and the Handynet database work. A number of telecommunication
administrations in the various countries are also active in providing telecommunication
facilities such as amplifying handsets, acoustic couplers, text telephone relay services
for people with disabilities or alarm telephone and support services to elderly people.
The European Telecommunication Standardization Institute has a group (ETSI Technical
Committee Human Factors, Subcommittee HF2, People with Special Needs) for
considering how disability issues should be considered in telecommunications
standardization.

While coordination between experts from telecommunication and teleinformatics
organizations is well established, the needs of elderly people and people with disabilities
are represented by different bodies, which often have no direct contact with these
experts.

The Action will therefore bring together experts on telecommunications and
teleinformatics and those experts with a knowledge of the needs of disabled and elderly
people in order to make modern telecommunication and teleinformatics services
accessible to elderly people and people with disabilities.

Thus a joint effort is needed to coordinate the activities which are being carried out in
the European countries and to study and influence the development and provision of
new telecommunication and teleinformatics facilities and services (e.g. information
highway services) for disabled and elderly people.

OBJECTIVES AND BENEFITS

The main objective of the Action is to increase the availability of telecommunications
services and equipment designed so as to be accessible also to elderly and disabled
people or, alternatively, adaptable for that purpose when required. In cases where this
cannot be achieved, the Action will aim at establishing appropriate supplementary
services and equipment.

Always taking into account the "Design for All" concept in telecommunications and
teleinformatics, the objectives of the Action can be specified in operational terms, as
follows:

Collect, assess and process knowledge, i.e:

1. to identify the impact of technical, social and economic developments on elderly
people and people with disabilities;

2. to define the needs of the target groups and alleviate problems of the target groups;
to produce guidelines to meet the needs of the target groups and influence the
development of services and equipment;
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to provide a forum for the exchange and dissemination of results from research and
specialist’s experiences;

to create a network of users and experts in this field;

to initiate and perform feasibility studies, research preparation and technology
evaluation.

Disseminate knowledge, i.e:

6.

7.

to disseminate information and create awareness among relevant actors;

to influence standardization, regulation and legislation to take into account present
and future needs of elderly people and people with disabilities;

to promote end user involvement;

to promote involvement of industry, service providers, policy and decision makers in
the process.

SCIENTIFIC PROGRAMME

Building on the results achieved by COST Action 219 action (field knowledge, network
of contacts) the work will be to:

1.

continuously update information on relevant, existing services and technical
solutions as well as ongoing and planned R&D work (including COST, ACTS, TIDE
etc) and to retrieve and disseminate information through use of databases and
informatics services (e.g WWW);

identify and collate information on the practical needs of elderly people and people
with disabilities;

promote feasibility studies and concepts for improving accessability or improving

adaptability of services or concepts for new special services and their
implementation;

study the future possibilities and problems of the evolving technologies and
services;

initiate dialogue with service providers;

create liaisons to appropriate groups within COST, ETSI, ITU, EC, EURESCOM,

AAATE, etc., and to organize joint seminars or conferences on topics of mutual
interest.



D.

ORGANIZATION AND TIMETABLE

cooperation
COST 219bis Other actions
MC and organizations

Advisory group on
people with disabilities

and elderly

Working Industry
Group Liaison
Group
Seminar Project
Groups Groups
National
Reference
Groups

Users, Industry, Telecom service providers, Research centres, Universities, Legislation
and standardization experts, User Associations, Social Welfare organizations, Social
service providers, etc.

Working groups are set up to carry out specific tasks like information collation and
dissemination, development and updating of the information in the WEB and database
servers of the Action, development of Good Practice Guidelines, input to standardization
work, input to legislation work and monitoring of technological trends.

Project groups are set up for performing specific technological work in order to find
for instance practical solutions for text-telephony or sign-language communications in
the broadband networks or to assess feasibility of promising new technology.

Important organizational solutions are the National Reference Groups which may be
established in order to have a broad enough basis in order to ensure the quality of the
work as well as the exploitation of the results of the activities. The National Reference

Groups should also support activities in order to promote telematics for elderly and
disabled people.

The advisory group of people with disabilities and the elderly consists of representatives
from user organizations.

The Management Committee will usually have three meetings.

Working liaison with other COST Actions in the field of telecommunications and

teleinformatics are ensured by consultations with the Technical Comm:ttee
Telecommunications (TCT).

The delegates of the Management Committee are liaison offxcers to national groups in
the participating countries.
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Members of the Management Committee form Project Groups working with specific
issues.

The Project Groups follow ongoing developments in the field of telecommunications and
teleinformatics, monitor relevant projects in COST, ACTS, TIDE, etc., and establish
liaison with relevant bodies.

The Project Groups collect information and knowledge about telecommunications and
teleinformatics requirements of elderly people and people with disabilities.

The working methods of the project groups can be meetings where contributions from
the delegates are considered and processed, arrangements of seminars, production of
reports, books, pamphlets, videos, establishment of WWW-pages, databases, etc.
Timetable

The total duration of the Action will be five years.

TO - Project Management
15 half day meetings for preparation and follow-up on work plan

T1 - Collection of information concerning requirements for elderly people and people
with special needs. Establishment of liaisons and experts network.
Duration: 3 meetings

T2 - Development of Guidelines
Duration: 6 meetings

T3 - Distribution of information. Arrangements of seminars, development of printed
and muitimedia information.
Duration: 6 meetings

T4 - Reviews of the Action - final report

Duration: 2 meetings

ECONOMIC DIMENSION

The following COST countries have actively participated in the preparation of the Action
or ctherwise indicated their interest:

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy,

Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom.

On the basis of national estimates provided by the representatives of these countries
and taking into account the coordination costs to be covered over the COST budget of
the European Commission, the overall cost of the activities to be carried out under the
Action has been estimated, in 1996 prices, at roughly ECU 9 million.

This estimate is valid under the assumption that all the countries mentioned above but

no other country will participate in the Action. Any departure from this will change the
total cost accordingly.



Memorandum of Understanding
for the implementation of a European Concerted Research Action

COST Action 244 bis
"Biomedical effects of Electromagnetic fields (II)"

Date of entry into force of the project : 20.11.1996

Duration : 20.11.2000

Contracting parties Date of signing Date of entry into force
BELGIUM 19.12.96 19.12.96
CROATIA 19.11.96 19.11.96
CZECH REPUBLIC 10.12.96 10.12.96
DENMARK 04.12.96 04.12.96
GERMANY 09.01.97 09.01.97
SPAIN 14.11.96 14.11.96
FRANCE 04.12.96 04.12.96
ITALY 18.11.96 18.11.96
HUNGARY 04.12.96 04.12.96
POLAND 13.01.97 13.01.97
UNITED KINGDOM 14.11.96 14.11.96

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1. The Action will be carried out in accordance with the provisions of
document COST 400/94 "Rules and Procedures for Implementing COST Actions", the
contents of which are fully known to the Signatories.

2. The main objective of the Action is to create, to coordinate and to promote research in
the area of EMF biomedical effects at the European level.

3. The overall cost of the activities carried out under the Action has been estimated, on
the basis of information available during the planning of the Action, at ECU 33 million
at 1996 prices.

4. The Memorandum of Understanding will take effect on being signed by at
least 5 Signatories.

5. The Memorandum of Understanding will remain in force for a period of 4 years, unless
the duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.
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TECHNICAL ANNEX

COST Action 244 bis

Biomedical Effects of Electromagnetic Fields (II)

Background

COST 244 provides an open channel for cooperation among all research groups in
Europe and, as such, provides a unique form of cross-border research cooperation
compared to the USA, Japan and others. This means that we are now able

® to coordinate the research activities in different COST 244 areas;

® to build on the cooperative/coordinate networks already established;

® to accelerate exchanges of scientists;

© to prepare common research protocols, etc.

As a consequence the potential exists for considerable acceleration of scientific advance

in this area, with complementary use of equipment, instrumentation and other
laboratory resources and human potential.

Understanding the interaction of living beings with electromagnetic fields (EMF) requires
a knowledge of both EMF propagation and the biophysical and biochemical mechanisms
of interactions.

The coordination of research under the COST 244 has put European activity in this area
on a footing comparable to that in the USA, Japan, etc. Active cooperation of

non-EU COST countries and others (on the Institutional principle) have completed
research programme and scientific dialogue.

The accomplishments of the COST 244 include:

® establishment of communication channels among European researchers;
® construction of a data base of European research in the COST 244 area;
® initiation of coordinated research activity;

® initiation of discussion on almost all tasks identified in the MOU;

substantial progress on coordinated research activities related to benchmark models
for numerical and physical dosimetry.

The multidisciplinary nature of COST 244 research activities and the unusually large
number of participants in the Action (from 19 COST countries, plus others) has meant
that it has been a challenging task to establish effective ways of coordinating the
diversity of research undertaken by the scientists involved in COST 244. COST 244
has made considerable progress in establishing "a way of working" for such a diverse

programme, and COST 244 bis should be supported to build on the accomplishments
already realized.



The Action COST 244 bis should continue to be supported under the Technical
Committee for Telecommunications (TCT) umbrella because:

® the use of wireless telecommunications is expanding rapidly;

® telecommunications encompasses both the sources of and those exposed
to EM fields;

e there are many occupationally exposed people working in the area of
telecommunications;

& the technical and scientific aspects of the problem of EM exposure to RF fields has
not been sufficiently investigated;

® exposure and technical standards relating specifically to telecommunications are
currently being formulated.

Objectives

The GENERAL OBJECTIVES of the Action are:

® to create European coordination for research in the area of EMF biomedical effects;
® to coordinate and promote national research activities at the European level;

® to stimulate multidisciplinary collaboration between experts in the fields of
medicine, biology, electrical engineering, physics, etc.

On the basis of these general aims, some SPEC/FIC OBJECTIVVES can be identified:

® to establish a mechanism and a European network for continuously coordinated
research in the area of biomedical effects of EM fields and interactive repercussions
on the corresponding standards;

e to ensure that new European standards relating to the protection of the general

public and occupationally exposed personnel against EM exposure have sound
scientific bases;

® to ensure that new common European standards relating to the technical
characteristics of EM sources have sound scientific bases.

SECONDARY OBJECTIVES are:

® to support and encourage links with the EU Community Programmes in the form of
"Concertation Actions" or any other form;

to support and encourage any action for additional network activity, including
exchanges of scientists and training at recognized "centres of excellence";

to encourage further research at the national level during the transition phase to a
common European standard through the better understanding of the effects and

mechanisms of action of EMFs on human beings that will arise as a result of
coordinated research in this area;
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to establish an ongoing research programme for epidemiological studies in the field
of long-term, low-leve! (outside the levels addressed by exposure standards) EMF
exposure at selected frequencies.

The result of the coordination/cooperation of the research activities will accelerate
promotion of the multidisciplinarity approach, better and controlled use of
Electromagnetic spectrum as a natural resource (environmental improvements},
accelerate basic research and development (R&D) as a backbone for all other disciplines,
for the sake of mutual benefits of all COST countries.

Scientific Programme

General Topics

Continually updating of the common database of research teams and ongoing
research projects in Europe and outside Europe established in the COST 244.

Critically analysing new scientific literature.

Preparing, on a regular basis, comprehensive reports assessing the progress on
bioelectromagnetic research in Europe.

Identifying areas for intensified research activity in the Fifth Framework
Programmes of the EU.

Elaborating specific position statements addressed to the scientific community, the
decision-makers, regulators and industry managers.

Considering the implications of research results for standardization activities,
e.g. of CENELEC, ETSI etc., particularly in the field of wireless communications.

Specific Topics

2.1.

2.2.

Human Epidemiology

To promote and/or coordinate international studies of particular importance for
assessment of health risks from environmental or occupational exposures. For
example: mobile phone users, residents living close to RF transmission stations,
high voltage power lines or powerful radar stations, telecommunications
personnel, resistance welders, plastic welding workers, transmitter factory
workers. Studies on mobile phone users should be particularly encouraged as
such studies presently are lacking.

Occupational Medicine

To promote and/or coordinate international studies of particular importance for
assessments of health risks and morbidity of workers exposed occupationally to
high level EMFs. For example: telecommunications personnel, resistance
welders, radar service personnel, high power line workers, workers using
sewing machines, transmitter factory workers.

Tp organize a network which would collect details of all cases of accidents and
diseases assumed to be related to exposure to EMF.




4.1.

4.2.

4.3.

4.4,

4.5.

5.1.

5.2.

6.1.

6.2.

6.3.

6.4.

Hypersensitivity to Electricity

Analysis and assessment of possible hypersensitive reactions to EMF exposure
with emphasis on the borderline area between psychosomatic and somatic
symptomatology.

Design, Performance and Evaluation of Experiments

Design and quality control of laboratory exposure systems

At the end of COST 244, general guidelines were sought for the two frequency
ranges, ELF and RF, both in vivo and in vitro. For COST 244 bis the progress in
exposure system designs should be assessed and incorporated into standardized
designs.

In vitro experiments
Rationale for the choice of biological models and exposure conditions.
Evaluation of published results and extrapolation to animal investigations.

Animal experiments
Rationale for the choice of biological models and exposure conditions.
Evaluation of published results and extrapolation to human studies.

Human studies

Rationale for the choice of biological models and exposure conditions. Analysis
of possible consequences of the experimental results on human health and on
existing safety standards.

Medical applications

EMF exposure bioeffects related to medical applications. For example: cell
differentiation and EMF exposure in bone and soft tissue repair.

Interaction Mechanisms leading to Biological Effects

Design of benchmark experiments, which should be reproduced by independent
groups, with the goal of addressing specific interaction mechanisms under

defined exposure conditions and of characterizing them in a quantitative
fashion.

Development of theoretical models of interaction mechanisms with some
predictive ability to better explain and design experiments.

Experimental and Numerical Dosimetry

Analysis of the reported biological effects with respect to the improvement of
quantitative strategies for human exposure assessment.

Publish the database of dielectric properties of human tissues and extend it in
terms of frequency and tissue types.

To characterize the sources as radiating elements and develop simulations of
the EM sources.

Ongoing comparison of different modelling techniques for numerical dosimetric
assessment (FDTD, FEM, MoM, MMP, impedance methods, etc).
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6.5. To evaluate canonical problems more complex than those considered for use in
software validation and in the experimental assessment of exposure in order to
obtain a more complete evaluation of fields inside the human body, especially
the head and torso.

6.6. To define reference numerical and physical models of the human body based on
detailed anatomical data against which new instrumentation and modelling
techniques can be tested.

6.7. To define worst case scenarios for assessment of EM exposure with respect to
human exposure standards.

Organization and Timetable

The organizational framework of the COST 244 will be implemented for the
MC activities in the COST 244 bis. This includes the three horizontal WGs:

WG 1: Epidemiology and Human Health Effects
WG 2: Basic Research
WG 3: Systems and Applications Engineering
and one vertical coordination committee will be:
MCCC: Mobile Communication Coordination Committee

In the interests of management effectiveness this structure may be modified or adapted

by the MC depending on the then current demands for research coordination
{see figure 1).

}

Y [ERE Chaiman & Chaimen
COST244 bis G2 o) meetngs
MC glibics 3 Reviewersboard
et

Figure 1: Structure of COST 244 bis
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The Management Committee will have three meetings per year with two participants
per country. Because of the multidisciplinarity of the COST 244 bis research, each
nominated COST 244 bis National Coordinator will be responsible for the selection of
the most appropriate participants for each particular meeting. The MC is responsible for
the coordination of all activities described in the MoU, Technical Annex, for fostering
cooperation and communication with other research programmes and for activities, and
general science policy within COST 244 bis Action.

The MC Chairman will attempt to minimize the time spent on administrative matters
during MC meetings through a distribution of working documents to the MC members
well in advance of the meetings.

WGs Chairmen are responsible for the realization of the tasks from MOU in the
particular areas of research covered by their WG and for the scientific profile of the
Workshops.

Local organizers of workshops are responsible for both the scientific programme of the
workshop and the preparation of the "position paper”, which should give a
"state-of-the-art" overview of the topic(s) of the workshop and summarize the results
and recommendations of the workshop.

Meetings of the COST 244 Chairman and WG Chairmen have proved very effective for
strategic planning and gaining a global overview of the activities and therefore will be
continued in the COST 244 bis.

Within the flexibility of the MC mandate, COST 244 bis will maintain an open invitation
for participation in its activities to all countries and institutes that share a mutual
scientific interest.

Concerning the Workshops, COST 244 bis will keep in mind essential definition of it.
Therefore, the Workshops will be tightly focused on specific topics. Scientific
contributions to the Workshops will be selected through peer review. Every effort will
be made to ensure that the Workshop presentations are published as quickly as possible
in the form of Proceedings since they are meant to be working documents.

Workshops scheduled in parallel with MCM will be encouraged. Through cooperation
with other European programmes, actions, organizations and bodies, COST 244 bis will
seek additional financial support for the Workshops, as well as for other activities.

The COST 244 bis data base will be continually updated through information provided
by the national research groups to the COST 244 bis Technical Secretariat. The use of
e-mail will be actively encouraged as the most appropriate form of communication. The
Technical Secretariat is also responsible for a preparation of meeting documents and
reports, as well as an annual report to TCT, financial support, etc.

The duration of the Action will be four years with a 42-month research phase and a
6-month working-out phase.

COST 244 bis will prepare and publish a final report of its activities, providing a
state-of-the-art overview and recommendations for further research and Actions.

Close to the end of the COST 244 bis a European Conference on the Biomedical Effects
of EM fields will be organized.
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Economic Dimension

On the national level participating research groups should have an appropriate
infrastructure for the research activities and be prepared to commit a minimum of
six man-years of effort per year.

On the basis of the 1993 average figures minimum figures per year per country are:

4 year scientists ECU 240 000

1 year technicians ECU 40 000

1 year student/secretary ECU 25 000
Travel/subsistence expenses ECU 15 000
Total per year ECU 320 000
Total over 4 years ECU 1 280 000

Therefore, the total expenses for the whole Action on the basis of 6 person/year
participants per country, 20 participating countries for the period of 4 years is:

Total ECU 1 280 000 x 20 = ECU 25, 6 million
+ 10 % overhead for running/operational costs ECU 2,56 million
Total cost to national fund ECU 28,16 million
EU overhead (over 4 years) 4 x ECU 135 000 = ECU 0,54 million

Economic Dimension ECU 28,7 million
Economic Dimension
(at 1996 costs, considering a 15% increase) ECU 33 million.



Memorandum of Understanding
for the implementation of a European Concerted Research Action
COST Action 251
"Improved quality of service in ionospheric telecommunication
systems planning and operation (IITS)"

Date of entry into force of the project : 07.04.1995

Duration : 06.04.1999

Contracting parties Date of signing Date of entry into force
BELGIUM 27.04.95 27.04.95
CZECH REPUBLIC 03.05.95 03.05.95
GERMANY 07.06.95 07.06.95
GREECE 03.05.95 03.05.95
SPAIN 05.04.95 05.04.95
ITALY 11.05.95 11.05.95
AUSTRIA 30.11.95 30.11.95
POLAND 09.12.96 09.12.96
SLOVENIA 05.04.95 05.04.95
SWEDEN 05.04.95 05.04.95
TURKEY 07.04.95 07.04.95
UNITED KINGDOM 05.04.95 05.04.95

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1.

The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions", the contents of
which are fully known to the Signatories.

The main objectives of the Action are:

- to demonstrate the practical improvement to terrestrial and Earth-space radio
systems of COST 238 derived ionospheric models and to promote their use;

- to further refine these models and to widen their geographical area of applicability;

- to collect additional quantities and types of ionospheric information and to extend
the models to give system performance statistics.

The overall cost of the activities carried out under the Action has been estimated, on

the basis of information available during the planning of the Action, at ECU 300 000
at 1994 prices.

The Memorandum of Understanding will take effect on being signed by at least
five Signatories.

The Memorandum of Understanding will remain in force for a period of four years,

unless the duration of the Action is modified according to the provisions of Chapter 6 of
the document referred to in Point 1 above.

35



36

ANNEX

GENERAL DESCRIPTION OF THE ACTION

Introduction

The ionosphere is a region of ionised atmosphere occurring primarily at heights of 50-

1 000 km above the surface of the Earth and produced by solar-ionising radiation and
energetic particles precipitating from the magnetosphere. It has a profound effect on
radio waves over certain frequency bands. On the one hand it acts as a mirror in the
sky, resulting in transmissions by successive reflections, particularly at HF, and thereby
providing a medium for long-distance terrestrial telecommunications systems support.
On the other hand it leads to deleterious effects on Earth-space links even at
frequencies as high as 1 GHz, giving rise to a range of phenomena such as refraction,
retardation, dispersion, absorption, scintillation and plane-of-polarisation rotation.

Unfortunately the ionosphere exhibits considerable geographic changes and has also
large temporal variability on various timescales. The rapid expansion in requirements for
telecommunication services in recent years has led to an explosion in the use of
satellites for both fixed and mobile applications. Although there have been some
notable switches from the less reliable HF services, there is evidence that the total use
of the HF bands continues to rise, particularly in the roles of overseas broadcasting, in
military tactical scenarios and in the less established newly developing countries. There
are services besides communications involving ground-based remote-sensing systems
such as over-the-horizon radars and target-detection systems in which propagation
effects need to be addressed. As the range of applications to which satellite signals are
put increases, so the requirements to be able to quantify and minimize ionospheric
effects rise. Many cases could be cited where these are of major importance. Mention
is made here for example of global positioning satellite systems, search and rescue
satellites, radar altimeters for sea-surface and other geodetic measurements, antenna
pointing and polarisation choice, and scintillation effects on transmission bandwidths
and data rates.

Telecommunication system planning involves the assessment of circuit and service
reliabilities; frequency assignment requires compatability with co-channel users; the
interpretation of information collected from ground-based and satellite sensing systems
can create a need to correct for propagation effects. For planning, a knowledge of the
ionosphere and its influence is essential and long-term models are wanted. In principle
best approaches to real-time operation would come from media probing and the use of
adaptive systems, but in practice few are operational for reasons of cost, technical
complexity and regulatory restrictions. In any event they require a priori proportion
models to quantify the bounds within which they are required to function.

Radio service planning is coordinated internationally under the auspices of the
International Telecommunication Union (ITU) and technical studies leading to the
adoption of global propagation models for use in these tasks are developed by the
Radiocommunication Sector of that body. For the past four years COST 238 (PRIME)
has been engaged in the development of improved ionospheric models for the European
region, making use of the more extensive ionospheric measurement data sets available
in Europe than throughout the rest of the world. This proposed Action builds on the
results of COST 238 by establishing a programme of work that will test the operational
value of the new ionospheric models using appropriate propagation models and suitable
telecommunication system performance data. At the same time it will seek to collect

gdditional and new types of ionospheric data and will further refine the latest
ionospheric models in the light of the resuits obtained.



Objectives of the Action

The COST 238 objectives, as embodied in the associated Memorandum of
Understanding, state that "... A next phase of work would involve the synoptic
production of model sets, near real-time dissemination of these to selected radio users
and interaction with the users ...". Consistent with this, the main objectives of this
Action are:

- to demonstrate the practical improvement to terrestrial and Earth-space radio
systems of COST 238 derived ionospheric models and to promote their use;

- to further refine these models and to widen their geographical area of applicability
{see map of Fig. 1);

- to collect additional quantities and types of ionospheric information and to extend
the models to give system performance statistics.

Proposed research activities

The work will be arranged under five topic headings and will continue within each of
these areas throughout the duration of the Action (4 years). Not all organizations will
wish to participate in all Working Groups, but the Action as a whole is seen as a
common activity directed to a single goal:

Working Group 1: Validation of COST 238 models for terrestrial systems — interaction
with radio users and comparison of their performance data with model results, including
if possible assessment of value of real-time channel evaluation techniques; collection of
additional vertical and oblique-path ionospheric data for use with instantaneous maps;
testing of forecasting algorithms,

Working Group 2: Validation of COST 238 models for Earth-space systems -
investigation of ionospheric propagation effects on radio systems used for navigation,
geodesy and radio-astronomy.

Working Group 3: Further development of COST 238 models - to other geographical
regions: by incorporation of short-term variability statistics; short-term forecasting of
operational parameters; long-term trends of ionospheric change.

Working Group 4: Quantification of signal variability, noise, interference and overall
reliability — measurements of spectrum occupancy at distributed European sites;

terrestrial link signal fading and Earth-space link scintillation measurements; theoretical
studies.

Working Group 5: Propagation channel simulators and spectrum management -

refinement of available simulators using COST 238 model results; use in spectral
management studies.

Suitability of the COST framework for the Action

The following benefits are anticipated:

(a) a natural succession to COST 238 without which results will not be fully exploited;

(b} should build on existing COST 238 teams, but also bring in appropriate new groups
for the extended activities;
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(c) COST provides an effective mechanism for coordinating effort and for the
establishment of viable combined teams with sufficient size, expertise and
resources to achieve the desired objectives, whereas no one country has the
necessary available trained staff effort;

(d) direction by a Committee whose members are directly involved with the research
ensures a highly productive framework for the dissemination and correlation of
results, ideas and information;

(e) strengthened technical and scientific effort becomes readily available at a national
leve! with the transfer of technology from those countries with a more extensive
ionospheric telecommunications research background to engineers and scientists in
countries relatively new to this field of study;

(f) the creation of an infrastructure for the collection and validation of ionospheric data
and the synoptic production of model sets for radio users.

Appropriate forms of cooperation

The suggested form of cooperation is that signatories are represented in the
Management Committee (MC) by delegates who should be expected to:

- attend and contribute to meetings of the MC: typically two meetings annually
together with one Workshop at which results are presented and reviewed;

- beinvolved in an active programme fitting in with the objectives and time scale of
the Action;

- take responsibility for specific items of the Action;
— seek at least annually the advice of the Technical Committee
Telecommunications (TCT) to achieve a working liaison between the Action and

other related COST telecommunication and teleinformatics actions;

—~ be responsible for liaising between the MC and national research groups in the
participating countries.

When desirable the MC may arrange a working interlaboratory comparison of results,
technical meetings, laboratory visits and staff exchanges, etc., in order to achieve a
rapid dissemination of information.

Technical programme

Working Group 1. Validation of COST 238 models for terrestrial systems

lonospheric models require to be integrated with internationally established propagation
and system performance models which already exist within the ITU and the
International Union of Radio Science (URSI). In particular, these include ray-training
capabilities and methods of prediction of oblique-path basic and operational maximum
usable frequencies (MUFs). Coordinated campaign vertical and oblique-path soundings
will be inverted using appropriate true-height scaling procedures and added to the
existing COST 238 measurement database for use in model improvements (WG-3).

Comparisons of oblique soundings and other point-to-point link performance data with
model MUF results will be investigated.
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Experimental data on target ranging and location will be compared with prediction based
on instantaneous maps derived using simultaneously collected vertical-sounder data.
Studies of the value of super-resolution techniques for modal resolution in relation to
propagation assessments will show the merits of these procedures in producing
improved system performance. Results of the implementation of real-time channel
evaluation techniques will be compared with forecasting estimates. Theoretical studies
of broadcast coverage using both fong-term and instantaneous ionospheric models will
be related to listener reception coverage statistics.

Working Group 2. Validation of COST 238 models for Earth-space systems

Theoretical comparisons will be made of necessary ionospheric corrections to available
navigational and geodetic satellite system data sets, as well as to the interpretation of
radio astronomical measurements. These will be based both on long-term ionospheric
models and on instantaneous models updated with real-time measurements of total-
electron content. These measurements will also be added to the COST 238 database
for the use of WG-3 in future model development. The roles of "nowcasting" and
forecasting will be investigated.

Working Group 3. Further development of COST 238 models

Existing COST 238 models are restricted to the Western European middle-latitude area
to avoid the problems that arise at the higher latitudes where particle precipitation in the
neighbourhood of the auroral zone gives rise to added complexity, both in changes in
the form of the height profiles of electron density and in the resulting marked spatial
and temporal variability. Auroral effects are best incorporated in models as an addition
to the benign ionosphere and this approach will be pursued to provide tools of greater
Community applicability. Particular attention will be paid to investigating the merits of
new indices of ionospheric state which are based on energy input towards the Earth and
sector crossing of the interplanetary magnetic field. Eastwards extension of the
modelled area is also of importance to the Community and may involve the use of new
mapping functions to allow for longitudinal changes in the Earth’s magnetic field.

A major limitation of existing models is that they are based on monthly median
conditions and include no specification of short-term variability, day-to-day or on other
timescales. These shortcomings will be addressed by further measurements and
analyses. Long-term trends too, beyond a solar cycle, perhaps linked to secular
changes in the Earth’s magnetic field and to global warming need to be addressed. The
use of neural networks in long-term predictions will be investigated. lonospheric
absorption over auroral paths will be studied in relation to oblique-sounding data with a
view to improved modelling. The short-term forecasting of operational parameters will
be given priority, perhaps also involving the establishment of a European despatch

centre. Final results will be embodied in appropriate computer programs with
associated handbooks.

Working Group 4. Quantification of signal variability, noise, interference and overall
reliability

Existing data on signal amplitude fading, whilst extensive, is still deficient regarding
correlations over adjacent paths, adjacent frequencies and between signals and noise.
More measurements are needed, especially linked to oblique soundings in which the
propagation modes can be simultaneously determined. A major limitation in scintillation
information on Earth-space links will also be redressed.
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The background to wanted signal reception often arises at HF from interference and
there is an urgent need for more spectrum occupancy measurements at separated sites,
in some cases with new facilities. Spectral occupancy models need to be improved and
further developed, perhaps also involving theoretical studies leading to new more
operationally useful parameters. Signal variability and interference statistics usefully
permit the application of ways of estimating overall circuit and service reliability
performances. Theoretical studies of ways of calculating these, including allowances
for correlation effects, will be examined.

Working Group 5. Propagation channel simulators and spectrum management

lonospheric channel simulators provide a means of testing the performance of
telecommunication systems over a range of controlled conditions without the need for
extensive field trials. Available simulators will be reviewed and the models that have
been developed in COST 238 will be used to improve these as appropriate. Simulation
results will be applied in various channel modelling and real-time evaluation trials
associated with other Working Group activities and will also be applied to selected
spectrum management studies.

Envisaged cost of the activity in the Action

It is assumed that Commission support will be forthcoming from EU members to
participate in MC meetings and Workshops and that there will be partial support to
Workshop hosts as well as for the attendance of selected invited experts. Each
signatory is expected to promote an active nationa!l involvement by means of
appropriate funding. In addition funding should be made available for the coordination
of national efforts and the preparation of contributions to committee meetings. No
major items of equipment purchase are foreseen. The total of each national contribution
over the four-year period is estimated at around ECU 300 000.
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Memorandum of Understanding
for the implementation of a European Concerted
Research Action designated as
COST Action 252
"Evolution of Satellite Personal Communications
from second to future Generations Systems"

Date of entry into force of the project : 02.05.1996

Duration : 01.05.2000

Contracting parties Date of signing Date of entry into force
BELGIUM 19.12.96 19.12.96
GERMANY 25.04.96 25.04.96
GREECE 02.05.96 02.05.96
FRANCE 25.04.96 25.04.96
ITALY 29.05.96 29.05.96
NORWAY 23.04.96 23.04.96
POLAND 25.09.96 25.09.96
PORTUGAL 15.05.96 15.05.96
SLOVENIA 23.07.96 23.07.96
UNITED KINGDOM 25.04.96 25.04.96

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1. The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions", the contents of
which the Signatories are fully aware of.

2. The two main objectives of the Action are:

- a mid-term activity focused on the adaptability of the GSM standard (second
generation mobile terrestrial system) to Mobile Satellite System (MSS) considering
the future requirements of an integrated third generation system (UMTS)

- alonger-term activity dealing with the exploitation of the satellite component for the

MBS able to provide services at higher rates (> 2Mb/s) than presently assumed in
the UMTS. '

3. The overall cost of the activities carried out under the Action has been estimated, on

the basis of information available during the planning of the Action, at ECU 4 million
at 1995 prices.

4. The Memorandum of Understanding will take effect on being signed by at least
five Signatories.

5. The Memorandum of Understanding will remain in force for a period of 4 years, unless

the duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.
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Technical ANNEX

Action 252

Evolution of Satellite Personal Communications
from second to future Generations Systems

General background

It is recognized worldwide that mobile and personal communications will play a
significant role in the future telecommunication market and current research activities
are carried out on this subject in industries, public administrations and research
institutions in Europe, USA and Japan as well as in international standardization bodies.
The main emphasis of those activities is towards the definition of third and fourth
generation systems for mobile and personal communications to be deployed at the
beginning of the next century (i.e., respectively Universal Mobile Telecommunications
Systems, UMTS, and Mobile Broadband Systems, MBS). Recently it has also been
proposed (e.g., in ETSI - SMGb5) that an evolutionary approach from second (e.g.,
Global System for Mobile communications, GSM) to next generation systems would be
more appropriate to save the already planned large investments. It is also recognized
internationally that satellite systems are necessary to provide the required global
coverage of future mobile and personal communications.

Within the European Union, it is therefore of strategic importance that efforts pursued at
national level be complemented and enhanced on a much larger scale by European
concerted research action aimed at the definition and development not only of a
pan-European system but also of a worldwide global system.

Features expected to be implemented by the new generation systems include:

- personalized services with a capability to respond to new services, facilities and
applications (e.g. multimedia and personal communications),

- mobile terminals to offer the same services, facilities and applications as a fixed
terminal in a common-feel way,

- freedom to roam on a worldwide basis,

- parity of quality, performance, privacy and cost between fixed and mobile access.

These systems are intended to realize true personal mobile radio communications from
anywhere and to allow people to communicate freely with each other from homes or
offices, cities or rural areas, fixed locations or moving vehicles (land, sea, air). The
satellite component of the future systems offers in particular an effective means for

providing services to areas where terrestrial telecommunication infrastructures are not
yvet well advanced.

There are significant differences between COST 227 and this new proposal and,
furthermore, between COST 252 Action and ACTS Programme.

The aim of COST 227 Action has been to study possible scenarios for integration
betwe:en tel.'restnal and satellite mobile networks. To this end, various possibilities have
been investigated and for each of them different technical aspects have been outlined.




The new COST Action, which is intended to be a direct follow up of COST 227, as well
as SAINT and MONET, will have a different aim. Starting from the specification of the
GSM terrestrial infrastructure, it will investigate the smooth migration towards satellite
integration of third and fourth generation global mobile systems. It may be noted that a
second generation global system could be GSM + the Iridium or Globalstar type
constellations, a third generation can be UTMS and the fourth one could be defined in
this new Action COST 252.

It is true that some of the aspects that are proposed to be studied in COST 252 have
already been proposed in COST 227 but it has not been possible to achieve final results.
Therefore, due to its importance, the work must be continued in the new Action. The
results already achieved must be re-considered and extended in the new Action and
starting from the second terrestrial cellular networks the smooth migration towards the
achievement of the future integrated mobile networks will be investigated.

As for the differences between ACTS Programme and COST 252 Action, it is important
to note that the former will focus on implementation aspects, specific experimentation
and validation of equipment and systems in order to properly evaluate the potentiality of
future communication services. This activity will also-consider some integrated
scenarios; however, this is not the sole scope envisaged within ACTS Programme.

COST 252 Action will concentrate on a feasibility study and system specification for
the future process of integration by defining the main technical aspects and
requirements needed for the achievement of systems such as UMTS and MBS.

Finally, an important aspect is that COST 227 will end in April 1985, and SAINT Project
(Race Il Mobile Project Line) and MONET will end in December 1995. This means that
within a moderate time a number of R&D studies will be available to serve as base
ground-work to advance the study of integrated global mobile networks. The new
incoming COST 252 Action could therefore exploit all these available results and
become a forum for the work on universal mobile networks.

Objectives of the Action

Two main objectives are considered within this action towards the achievement of a
future global communication network:

(i} a mid-term activity focused on the adaptability of the GSM standard (second
generation mobile terrestrial system) to Mobile Satellite System (MSS) considering
the future requirements of an integrated third generation system (UMTS);

(i) alonger-term activity dealing with the exploitation of the satellite component for the

MBS able to provide services at higher rates (> 2Mb/s) than presently assumed in
the UMTS.

Benefits expected from the scientific results of this Action are:

- a degree of conceptual innovation,
- basic and applied R&D,

- European collaboration on the feasibility study and system specification towards the
achievement of a global communication network,
- technical specifications,

- services integration towards multimedia applicat'ions.
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Scientific contents of the Action

The satellite sub-system should be considered as a necessary component of the global
mobile/personal communication system with the highest feasible degree of integration
with the terrestrial cellular component. Geostationary and non-geostationary
constellations of satellites should be considered with major emphasis on the latter ones
more suitable for hand-held terminals.

For non-geostationary satellites, mobility management signalling, call set-up and
resource allocation procedures must be considered in detail and their impact on the
protocols of the terrestrial component must be carefully investigated.

A detailed description of the proposed topics and related technical approaches within
COST 252 Action is presented below. Three main research areas are addressed by the
proposed Action, each of them is covered by a specific working group.

WG1 - Strategic Scenarios and a feasibility study

A first important step towards the achievement of future satellite-terrestrial integrated
systems is the study of a smooth migration from second generation terrestrial systems
(e.g., GSM) to include a satellite component. This is a key point because it can meet
the interests of both users and operators: on the one hand we have the interest of
operators to save on the large investments for the implementation of second generation
terrestrial systems; on the other hand, we have the interests of the users to be able to
reuse their terminals even for future networks as much as possible. In the light of this
approach, the results from the inputs from COST 231 Action ("Evolution of Land Mobile
Radio ({including personal) Communications") will be used as a starting point for
research under COST 252 Action.

Other strategic elements for the deployment of future integrated networks will be:

- in-depth study of an integrated terrestrial/satellite system at the highest level to

identify the main problems/requirements that such a network poses (inputs from
COST 227 Action results);

- the ease of implementation of new services (multimedia services, personalized
services);

— services integration into a network (an expected important feature for Personal
Communication Networks);

~ based on the recommendations of ITU, ETS! and of the outcome of RACE, the

service and security requirements have to be studied more deeply and more closely
for the applications;

- the use of non-geostationary orbits for the satellite component of the systems (in
particular, Low Earth Orbits and Medium Earth Orbits will be considered).

All these aspects should be carefully taken into consideration when proposing possible

solutions (for example, a feasibility study) towards the achievement of future global
communication systems.

For aghievement of the objectives of this working area it is considered important that
there is cooperation with COST 248 Action, entitled "The Future European

Telecommunications User", which has as its aim to study the user’s attitude on future
telecom services and products.




Related inputs on regulatory issues and system requirements are expected from other
bodies and groups (for example, ETSI, ITU-T, ITU-R, SAINT, ACTS).

WG2 - Network Aspects

The way considered within COST 227 Action to implement an integrated
satellite/cellular system is to use as far as possible in the satellite network the same
procedures and protocols as defined for the terrestrial cellular one. Moreover, it is a
fact that many future global coverage Mobile Satellite Systems (MSSs) will use a
constellation of non-geostationary satellites.

Then, starting from these important results the main interest of the new Action will be
to concentrate on the evaluation of specific problems inherent to the integration of
these MSSs with terrestrial second generation systems.

Starting from the outputs of COST 227 Action and the related RACE projects, namely
SAINT, MBS, MONET, etc, it is necessary to proceed with the studies to improve or
modify the network architecture in order to add or improve the system functionalities.
Then, it is important to envisage a further sub-tasks division within this working group
as follows:

Major research areas and related objectives of this task
- The study of the network architecture:
= definition, functionalities and role of the network entities,

integration/interworking with GSM evolving towards UMTS,
satellite/ATM integration {(mobile aspects).

— The study of procedures and protocols:

= call set-up and signalling,

intelligent network (IN),

mobility management and signalling,

= optimization of mobile terminal location techniques.

- Resources management in the integrated terrestrial-satellite scenario considered:

resource allocation techniques: a performance analysis,
= comparison and trade-off: centralized versus distributed control,
= multimedia and personalized services.

- Activities in other bodies and groups.

WG3 - Air Interface Aspects

This task is mainly addressed to the physical and data link layers according to the OSI
network model. The interest here focuses on transmissions aspects including also the
characterization of the satellite channel (especially in the case of non-geostationary
satellites) and technology issues in order to cope with the link budget requirements that
are particularly critical in the case of hand-held mobile terminals.

Moreover, in the following years some interesting results are expected in the domain of
health hazard related to the RF emissions of handsets. This should pose specific
requirements on the technology (both for handset and satellites); therefore, it is
important that the new COST Action be aware of these results and propose/study new
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technical solutions. To achieve this goal, a tight cooperation with other related COST
projects is deemed as essential. In particular, we must consider cooperation with
COST 244 Action, entitled "Biomedical Effects of Electromagnetic Fields".

According to that characterization the work within this group could be divided into the
following topics:

- channel characteristics: optimization on non-GEO channels and propagation effects,
- multiple access techniques and inter-system interference,

- identifying GSM and UMTS commonalities for a smooth transition,

- handover priorization strategies,

- receivers: modulation, coding and equalization with variable data rates,

- gateway station,

- terminal technology including biological constraints.

Timetable and outputs

The duration of the proposed Action is four years. The first two years should be mainly
devoted to the study of the satellite sub-system in the evolution from second generation
(GSM) to third generation (UMTS) systems.

The activity concerning the integration of satellites in the fourth generation Mobile

Broadband System should last all four years with an acceleration in the second half of
the Action.

The scientific results of the Action should be presented at a mid-term workshop and at
a final workshop open to all interested parties.

The scientific research performed within COST 252 Action will provide inputs to ETSI
for its standardization activities.

Organization, management and responsibilities

Each working group should have a person responsible for its respective activities and

coordination of the three working groups should be exercised by the management
committee.

Liaisons with relevant projects within RACE and ACTS should be sought as well as with
international standardization bodies (e.g., ETSI, CCIR). These liaisons are deemed
essential for an effective and coordinated activity on this subject among all involved
actors in Europe. The standardization bodies should benefit from inputs coming from
the results of both COST Action and RACE/ACTS projects.

Moreover, as explained above, useful inputs are expected from other related COST
Actions, such as COST 227, COST 231, COST 244, COST 248.




Memorandum of Understanding
for the implementation of a European Concerted
Research Action designated as

COST Action 253
"Service-efficient network interconnection via Satellites"

Date of entry into force of the project : 07.03.1996

Duration : 06.03.2000

Contracting parties Date of signing Date of entry into force
BELGIUM 15.02.96 15.02.96
GERMANY 25.04.96 25.04.96
SPAIN 15.02.96 15.02.96
FRANCE 15.02.96 15.02.96
IRELAND 15.02.96 15.02.96
ITALY 07.03.96 07.03.96
NORWAY 23.04.96 23.04.96
SLOVENIA 23.07.96 23.07.96
UNITED KINGDOM 14.03.96 14.03.96

The Signatories to this Memorandum of Understanding, declaring their common intenticn to

participate in the concerted Action referred to above and described in the Technical Annex to

the Memorandum, have reached the following understanding:

1.

The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions”, the contents of
which are fully known to the Signatories.

The main objective of the Action is to study, define, implement and test systems for
LAN Interconnection through non-geostationary satellites. Problems related to satellite
motion on the design of the gateways and transmission systems will be studied,
suitable protocols elaborated and simulation tools developed for system dimensioning
and performance evaluation. The applicability of emerging traffic, Quality-of-Service
and resource management schemes and mechanisms within advanced satellite
communication systems interworking with terrestrial communication networks shall be
assessed and specific functions able to cope with or to benefit from the characteristics
of satellite systems will be analysed in order to support their efficient integration.

The overall cost of the activities carried out under the Action has been estimated, on

the basis of information available during the planning of the Action, at ECU 7 million
at 1995 prices.

The Memorandum of Understanding will take effect on being signed by at least
five Signatories. :

The Memorandum of Understanding will remain in force for a period of 4 years, unless
the duration of the Action is modified according to the provisions .of Chapter 6 of the
document referred to in Point 1 above.
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TECHNICAL ANNEX

ACTION 253

Service-efficient network interconnection via satellites

A. General Background

Distributed data processing has developed rapidly over the last decades due to the
dramatic increase of processing power and advances in microelectronics and
communications. The establishment and acceptance of standards led to a wide-
spread use of local computer networks capable of supporting speeds ranging from
several Mbits/s to hundreds of Mbits/s. Nowadays local area networks can be found
in nearly every office_environment and even in small entities of industry and R&D
organizations. Furthermore, USer requirements and service demands for multimedia
(voice, video & data) communications over long distances are growing rapidly, as a
result of the increasing internationalisation of work. '

While networks can be set up easily and at comparatively low cost locally, long-
distance communications at speeds relative to the LANs is still a problem. In highly
developed regions (e.g. Western Europe, USA, & Japan), digital networks based on
optical fibres joining major cities have been or are being deployed offering very high
transmission rates to meet bandwidth demands. However, it leaves large rural and
developing regions (e.g., Eastern Europe, South America, parts of Asia and Africa)
without a proper infrastructure for advanced data communications.

Therefore, communication satellites have an important role to play in the regions
lacking the adequate infrastructure to exchange all types of information
electronically. Satellite networks can provide coverage of large areas rapidly and
economically through inexpensive terminals with trensmission rates ranging from—
64kbits/s to 34 Mbits/s.
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User requirements demand_stanaard applications and protocols to be supported.
Ideally, the user should not see any difference whether his data are carried over a
LAN, some wide area ground network or via satellites. Market surveys show that
TCP/IP is becoming the most widely used protocol, although large user communities

still rely on SNA, Novell or Decnet. TCP/IP is the protocol of the Internet; the world's

Iargest data network,which is growing at a tremendous rate and for which a clear
trend in moving from an academic to a commercial network can be seen. The choice
of TCP/IP, also for the satellite network has the advantage that all standard
apphcatlons 'such as”

- file transfer

- database access
- remote log-in

- E-mail

as well as PC and workstation platforms can be immediately supported.

TCP/IP has been designed for terrestrial networks which are characterised by low
delay and error rates. This is unfortunately not true for satellite networks. The round-
trip delay is about 260 ms and bit error rates can become significant in case of
fading. Investigations showed that the applications mentioned above can be

‘supported well on satellite Jinks. The situation is more complex when highly
interactive applications: are supported :for instance, client-server applications or
real-time interactive voice and video. To decrease the delay, lower orbiting satellites
are therefore highly interesting. Non-geostationary satellites have been proposed for
mobile communications, but recent studies and projects launched in the US indicate
a strong move for using this new generation of satellites for fixed services as well.

Among the non-GEO satellites, the medium earth orbit (MEO) satellites seem to offer
the' best advantages for LAN services. With transmission delays ranging from 50-
100 ms, MEO systems are very close to the delay-performance in typical LANs (40-
70 ms). But because of the non-GEO nature there are several challenges that MEO
systems need to overcome, before they can provide transparent LAN-to- LAN
services.
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Since the COST 226 action has clearly demonstrated the feasibility of LAN
interconnections by GEO systems using transparent satellites and fixed low cost
VSAT earth stations, it is important that this new action be carried out within the
COST framework as a follow-on to COST 226. The ongoing coordination will enrich
the cooperation within the European states while maintaining and advancing the
expertise.

Continuing the werk on LAN interconections with non-GEO satellites is important
pecause non-GEQ systems for personal communications, now in the process o{’
implementation, will foster the demand for new services such as interconnection of
wired and wireless LANs. This demand will generate manufacturing of new types of
equipment. Hence, it is important that European industry finds a forum where
expertise is available on non-GEO satellite systems, and that these systems can be
used for purposes other than personal mobile communications. A COST action
would be the appropriate forum.

Howeve@ th.e inhergnt flexibility of those promising systems to support multi-class

communlcat{on services can only be made effective, if their operations are controlled

and supervised by distributed responsive intelligent control and management
Junctions.

Traffic, Quality-of service (QoS), resources management and control are very
important and will be the subject of continuing research and standardization effort.

Significant progress has recently been achieved in the area of traffic modelling,
thanks to the remarkable results obtained by the Bellcore team outlining the self-
similarity and fractal characteristics of some traffic flows. Assuming realistic non-
Poisson or non-Markovian arrival traffic, the statistical analytical study of queuing
systems must apply more efficient mathematical tools relying on the theory of
unfinished work or virtual waiting time and on the theory of large deviations and
entropy. A lot of effort is still required to support the analytical study of the dynamic
behaviour of such queuing systems, to verify the effectiveness of control schemes.
Basic valuable results in the area of traffic, QoS and resources control are available
from the recent literature, from specific RACE projects and specific COST Actions
224,242 226 and 228.
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An effective operational early standardisation is expected during 1985, in particular
from the ATM Forum, and those issues are addressed by specific Tasks under the
EC Program ACTS (Area 3 : High Performance Networks).

—

Even if an acceptable, but still evolving functional architecture is available as the
result of efforts from, ITU-TSS, ETSI and RACE, most of the operational mechanisms
are still an open issue, except for the Constant Bit Rate (CBR) circuit emulation
service type. The promising services types such as the Real Time Variable Bit Rate
(VBR) and the Available Bit Rate (ABR), still awaiting early effective standardisation
will request sustained research in the future to improve their efficiency and "ease-of-
use". Implementations of sophisticated, but real-time mechanisms are expected,
based on the theory of effective bandwidth, on the concept of segmented feedback
control and even applying the promising results from the fuzzy neural control.

The work under this COST Action, relying on the continuing efforts under other
international projects, will respect the emerging and evolving standardisation
framework and will focus on assessing the applicability of early proposed
mechanisms within satellite systems interworking with terrestrial communication
networks as well as on analysing specific internal mechanisms able to cope with or
to benefit from the characteristics of satellite systems.

Relation to other international scientific programmes: the action is concurrent with

programmes supported by ESA. Thus, it would be anticipated that ESA will
participate in this new COST action, (although this remains to be verified), and
should this be the case, ESA will coordinate the COST action with its own industrial
policy. Otherwise a liaison could be set up with ESA. Other collaborations and
information exchange, particularly with standarisation bodies such as ETSI, ITU and
operators such as EUTELSAT, INTELSAT or INMARSAT are also expected.
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B. OBJECTIVES

The underlying objective of this action is to make satellites active and dynamic
components of global networks providing transparent fixed services such as LAN
interconnections. To achieve this objective non-GEQ satellites are considered with

a view to minimised transmission delay restrictions. The aim is to provide an
efficient communications system particularly for areas with inadequate ground

infrastructure.
In this context the goals of the action are as follows:

- |dentify problems related to satellite motion and impacts on satellite gateway and
transmission system design

- Explore whether present protocols or those elaborated within COST 226 for GEO
satellite networks are suitable or need to be modified, and if so in which way.

-~ Develop software for system simulation, dimensioning and performance
evaluation for systems for LAN interconnection through non-geostationary satellites.
The implementation of hardware systems and software is foreseen to provide a test-
bed for verifying the transmission and access schemes as well as the performance
of the protocols and applications.

- Define a limited set of satellite system generic reference architectures and
configurations, coping with private or access networking scenarios, and including
constellation of multi non-geostationary satellites.

- Assess recommended schemes and mechanisms in the area of traffic, QoS
and resource management and their applicability within the defined satellite
systems.

=~ Analyse and recommend specific functions to cope with the characteristics of
the considered satellite systems.
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. Suppért the implementation of the main defined schemes within an
experimental (even partially simulated ) satellite system

. Ensure the distribution of the results through the COST channels (TDs, Final
Report, Final Symposium, optional worshops), papers, inputs to ETSI, and possible
other projects or organisations as Action initiatives or concerted initiatives by
participating organisations .

C. SCIENTIFIC CONTENT

To fully address the challenges that non-geostationary satellites generate due to
their rapid motion, the following two working groups (WG) are proposed:

WG 1: Network Integration by Non-Geostationary Satellites

Task 1.1: Space and Earth Segment Studies

Results from COST 227 1111 be taken into account and the performance between
LEO and MEO satellite architectures for fixed services compared.

The relevant earth segment with tracking antennae and suitable algorithms for
tracking will be defined.

Whereas GEO satellites (which are well station-kept) VSATs with dish sizes
below 3 m do not require tracking, MEO systems will definitely require antennae
which are automatically pointed to the satellite. On the other hand such a tracking
system should not contribute significantly to the overall costs of the around seament
in order to make it cost-effective and attractive to users. PCs as controllers for
low-cost actuators can be used. Step-track and/or program track algorithms can be
implemented.

Task 1.2: Study of transmission schemes capable to cope with Doppler
shift effects.

Due to the significant relative movement between the ground station and the
satellite, Doppler effects cannot be neglected resulting in frequency shifts on the
carrier frequency and clock slips on the demodulated digital signal.
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The transmission scheme has to be robust to cope with these frequency shifts. The
tracking range of the demodulator loops have to be wide enough to keep -
synchronism.

In order to cope with clock cycle slips sufficient buffering has to be provided. On the
other hand, the buffering must be optimised in order not to contribute noticeably to
the delay. Furthermore, advanced protocols have to be provided to handle this
special satellite environment.

Task 1.3: Study of access methods adequate for multi-satellite
environment.

To support continuous coverage several satellites will be required and the hand-over
procedures have to be taken into account by the protocol and the transmission and
access scheme.

Task 1.4: Fade-countermeasures using digital (baseband) techniques,
and transmission frequency considerations.

MEO satellites are likely to be operated in the Ku-band or above to handle high
transmission rates through earth stations with small antennae. At these frequencies
the fading effects can be significant. In order to provide reliable communications
without large fade margins, efficient fade countermeasures have to be applied.
Doing this on the digital level is an attractive solution. Variable transmission and
coding rate systems can help to overcome the effects of fading on the expense of
throughput (or bandwidth). '



Task 1.5:  Internetworking Problems

Problems of Internetworking between heterogeneous networks, the application of
“advanced techniques on bridging and routing (e.g., intelligent bridges based on
parallel processing, optimum routing algorithms using neural networks or fuzzy logic,
etc.) shall be studied.

Task 1.6 Design of flexible and scaleable gateway,
interfacing to LAN routers, hubs and ATM switches.

To adequately serve present LANs and the ones to come, intelligent and flexible
gateways are-yet to be developed. Therefore effort has to be put into the
development of a flexible and scaleable gateway design which allows to connect to
LAN routers or hubs, including ATM switches, on the one hand, and the transmission
subsystem on the other hand. The satelhte gateway must also run the satellite
access scheme.

Since MEO satellites of this kind will. not be available within the next few years, the
concept may have to be proven on the ground with a satellite simulator which models
the variable delay, the Doppler effect on clock and carrier frequencies 25 well as the’
channel error and fading effects. The development of such a satellite simulator will
be inevitable.
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WG 2: Traffic.- Quality-of-Service and Resource Management Tec:hniques

Task 2.1

The following topics will be addressed.

classical traffic models (Markovian, Auto Regressive Models of order 1 and 2);
advanced traffic models ( self-affine, fractal , Fractional Gaussian Noise,
Fractional Auto Regressive Moving Average, chaotic maps, TES, applicative
source models as based on teplib for TCP or Telnet like sources, browsing
application , generic video and multimedia applications.

the congestion control schemes, based on binary feedback and rate control
with linear additive increase and multiplicative decrease; the congestion
control schemes, based on window control such as applied within TCP;
congestion control based on more complete information than the binary
scheme. ~

the analytical frameworks of advanced queuing system based on the

virtual waiting time and the theory of large deviations; the most recent results
in the analytical study of the dynamic behaviour of queuing systems submitted
to Markovian or Non-Markovian arrival traffic.

the most recent results in the predictability of traffic with short term or long
term dependence; the most recent results related to the concept and
operational applicability of "effective or equivalent rate".

the most recent applicable results in the field of advanced dynamic routing.
the most recent applicable results in the field of fuzzy logic and neural
networks.

the most recent results in the ﬂeld of satellite medium access control and
impact of fade countermeasures on the transmission capabilities.



Itis a;sumed that each different issue is well known by at least one participating
organisation. The task will consist of identifying the issues and reference organisation

Task 2.2

Considering the emerging recommendations and monitored results, the following
issues will be considered when assessing the applicability of the traffic, QoS and
resource control schemes and mechanisms :

- different service types : CBR, VBR and ABR.

different congestion control schemes : avoidance, reactive, proactive; control

of the arriving and accepted traffic; call admission, traffic policing and

shaping, source control, segmented feedback control; monitoring of the traffic
and queue behaviour as input to prediction and adaptive feedback actions.

- different "axis" for control action : path transfer capacity updating, path
configuration updating, routing, splitting, enqueueing and scheduling, source
control.

- different reservation / allocation schemes : from partitionning to sharing with
preemption; available resource usage : priorities, fairness,..

The work will be limited to assess the applicability of recommended or emerging
mechanisms, to recommend spe_ciﬂc tuning of those mechanisms and to recommend

a particular usage of a generic mechanism and even a new mechanism when the
issue is left open by the ongoing standardisation.

The recommendation must take into account the constraints imposed by the layered
architectures, the existing and emerging protocol stacks, the internetworking and
interoperability requirements.

The recommendation must address the most suitable functional plane (User, Control
or Management) in order to minimise the impact on the existing or very likely
emerging protocols within the User plane.

Recommendations related to the Transport layer protocols will address the
configuration and tuning of the analysed congestion control schemes.
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Task 2.3.

The generic reference satellite system architecture(s) and configuration(s) will be
defined based on the work of WG 1 and COST Action (255) dealing with Techno-
Economic Research in the Access Network.

Task 2.4

Having in mind the ongoing results from Tasks 2.2 and 2.3, those tasks will focus on
analysing and recommending specific usage of generic techniques as well as
specific techniques appropriate to deal with the pecularities of satellite systems,
especially the constellation of non-GEO satellite.

In particular, the following issues will be considered :

- dynamic topology reconfiguration from mesh to star and even hybrid
topologies.

- - dynamic routing and adaptive control to cope with QoS, load balancing, link
efficiency, multicasting, fade conditions, handover and network failure;
preventive handover ; efficient support of satellite system to multipoint-to-
multipoint services; traffic splitting / recombining as a means for load
balancing and increased efficiency

The Task will support the implementation of some main techniques within the
experimental (even partially simulated ) satellite system to be developed.

Task 2.5

The results will be distributed through TDs, presented and discussed during
Management Committee Meeting. One mid-term workshop is expected, open to
external experts.

A Final Report and a Final Symposium will ensure the diffusion of results to a wider
audience.



D. TIME-TABLE:

The duratlion of the COST action will be L years.

Working Group 1
1st year 2nd year 3rd year 4th year

Task 1.1

i
i

Task 1.2

Task 1.3 S =i

Task 1.4

Task 1.5

Task 1.6

Working Group 2
1st year 2nd year 3rd year 4th year

Task 2.1

Task 2.2 2 agsasRes TN S i .

Task 2.3 R

Task 2.4 : A

Task 2.5

E. ORGANISATION
The planned organisational structure is as follows:

R e R L oy

Pz

Management

Committee Secretariat

Tasks 1.1 - 1.6 Tasks 2.1 - 2.5

<

Within the Action, the activities will rely on the close cooperation between the
members of workmg groups focusing their effort on special tasks. The Working
Groups will organise specific working meetings. During the Management Committee
Meetings (34 times/year), the results will be presented, |deas will be exchanged and
the future work will be reassessed and coordinated.
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The MC, in concertation with COST Technical Committee "Telecommunications™ will
ensure that close contacts will be established with European Space Agency (ESA),
ETSI, the ATM Forum, and relevant COST Actions.

Workshops will be organised to present the results to a wider zudience and
to harronise with other relevant bodies.

F. ECONOMIC DIMENSION

The costs for the Action are estimated as follows:

Mean Years ECU
MC Work 06 36.000 (1)
Research Work 96 5,760.000 (1)
Oper. & Running Costs 640.000 (2)
Commission Coord. Cests 240.000
Tctal (1934 prices) 6,676,000
Total (1955 prices) 7,343,600 (3)

(1) assuming the average figure for COST countries: 60.000 ECU

12 participating organisations, 2 persons per organisation, 4 years
(2) covering hardware and software tools, particularly for simulation
(3) assuming approx. 10 % increase to estimate figure in 1995




The Signatories to this Memorandum of Understanding, declaring their common intention to

Memorandum of Understanding
for the implementation of a European Concerted
Research Action designated as

COST Action 254

"Intelligent Processing and facilities
for communications terminals"

Date of entry into force of the project : 17.04.1996

Duration : 16.04.2000

Contracting parties Date of signing Date of entry into force
BELGIUM 29.05.96 29.05.96
GREECE 19.06.96 19.06.96
SPAIN 06.03.96 06.03.96
FRANCE 06.03.96 06.03.96
ITALY 17.04.96 17.04.96
HUNGARY 06.03.96 06.03.96
NORWAY 23.04.96 23.04.96
PORTUGAL 15.05.96 15.05.96
SLOVAKIA 06.03.96 06.03.96
SLOVENIA 23.07.96 23.07.96

participate in the concerted Action referred to above and described in the Technical Annex to

the Memorandum, have reached the following understanding:

1.

The Action will be carried out in accordance with the provisions of document

COST 400/94 "Rules and Procedures for Implementing COST Actions", the contents of

which are fully known to the Signatories.

The main objective of the Action is to gain the know-how to develop and produce new
communications terminals for users and networks offering appropriate advanced high

performance features.

The overall cost of the activities carried out under the Action has been estimated, on
the basis of information available during the planning of the Action, at ECU 10 million

at 1995 prices.

The Memorandum of Understanding will take effect on being signed by at least

five Signatories.

The Memorandum of Understanding will remain in force for a period of 4 years, unless
the duration of the Action is modified according to the provisions of Chapter 6 of the

document referred to in Point 1.
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TECHNICAL ANNEX

COST 254

INTELLIGENT PROCESSING AND FACILITIES FOR COMMUNICATIONS TERMINALS

GENERAL PRESENTATION

PRESENTATION OF THE SUBJECT

Modern communications systems and networks will be used for transferring large
quantities of information for different categories of user. For this to be possible, each
class of user for each type of network must be connected to the information highways
via suitable terminals which offer:

- a user-friendly man-machine interface;
-~ the ability to process and select information in a competent and intelligent manner;
- efficient and practical means of network connection.

These desiderata require a new design for such terminals which goes even beyond the
idea of having intelligent units. Signal-processing techniques and their intelligent
application, as well as other approaches to information-processing (expert methods,
natural techniques and algorithms, etc.), are the most important technologies which will
enable applications in this field to be given increased facilities.

However, it would seem impossible to design high-performance terminals meeting all
these requirements.

This general approach, which will benefit from previous positive results and even
develop more direct approaches, is the most likely to obtain specific advanced results in
a short space of time, which constitutes a typical COST action. It should be noted, in
any case, that the approach is new (generally speaking) even for some aspects which
are already firmly established as subjects for current research effort (e.g. voice
recognition, man-machine graphical interfaces, information source and channel coding,
information selection and interpretation, information presentation, user-access to
systems via terminals, aspects of terminal-to-network connections, etc.: all have points
in common with signal processing, upcoming techniques for information systems, €tc.).

PROPOSED ACTIONS

Research efforts over a four-year period which are aimed at defining appropriate
communications terminals for each type of network and user will offer opportunities for
resolving the problems mentioned above.

These efforts will include:

- defining terminal categories in agreement with their users and the corresponding
networks; ‘

- defining each one’s characteristics:



A.3.

A4,

A5,

B.1.

- developing an integrated approach to establishing these characteristics within an
appropriate architecture, including the development/adaptation/testing of
algorithms, processors, etc.;

- implementing (software) prototypes and experimenting with them in real
environments,

in accordance with the previously proposed timetable and arrangements.

EXPECTED BENEFITS

The principal benefit will be the acquisition of innovative know-how of high practical
value for developing and producing advanced terminals for European industry; likewise,
the spin-offs obtained (new algorithms, software, specific hardware support, etc.) will
be of general scientific and technological importance.

It should also be noted that this project can be used for bringing together the practical
results of previous research in COST 229.

IMPORTANCE OF THE COST OPERATIONAL FRAMEWORK
This is important because:

— itis the only forum at European level in which efforts can be deployed to achieve a
convergence of fundamental research in the form which has been suggested;

- itis a starting point (COST 229) from which there can be easy consolidation for
effective implementation of this research effort from the outset;

— from now on the COST operational framework will make it easier to keep in touch
with other European initiatives which are partially related to this proposal.

RELATIONSHIP WITH OTHER INTERNATIONAL PROGRAMMES

There are points of correspondence with EU programmes, such as ACTS and
TELEMATICS, even if the latter are targeted more on network aspects and their
demonstration. It is also clear that some areas may be of interest to the European
Space Agency and, moreover, that the results obtained may provide features which are
of use in ETS!’s standardization work.

OBJECTIVES

MAIN OBJECTIVES

As already stated, the aim is to gain the know-how to develop and produce new

communications terminals for users and networks offering appropriate advanced
high-performance features.
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B.2. SECONDARY OBJECTIVES

During the investigations to achieve the main objectives, other discoveries of real
scientific and technological importance are bound to emerge:

!

new methods, and new algorithms and software;

- new DSPs and new hardware architecture;

- new concepts of terminal organization for efficient processing;

- many elements which can be adapted and applied in other fields (man-machine
interfaces, image interpretation, etc., for use in production automation, control

systems, etc.).

C. SCIENTIFIC CONTENT

C.1. TIMETABLE OF WORK

*Months 1 to 6:

*Months 6 to 42:

*Months 6 to 30:

*Months 31 to 42:

*Months 1 to 42:

*Months 43 to 48:

Definition of terminals (TO.0);

Coordination of the integration of different terminals in view of
system requirements (TO.1)

Development of elements for each type of terminal (T1.1 to TN.1);

Experimental implementation with selected terminals (T1.2 to TN.2,
perhaps with some exceptions between 1 and N)

Development of common tools (both algorithms and hardware
architecture (TN+1)

Final results and conclusions {T0O.2).

Note that the figures 1 to N correspond to the different types of terminal selected for
consideration in the conception and design phase; the number is potentially large since
there are several approaches for different classes of user (networks: land mobile,
satellite mobile, ISDN, optic fibre broadband, ...; users: industrial worker, service-sector
worker, OU-type student, etc.; even if it seems reasonable to differentiate between the
levels in accordance with multimedia requirements, such as easy or priority access to
machines, etc., all of which are, of course, price-related).

C.2. OUTCOME OF STAGES

TO.O:
TO.1:
T1.1 to TN.1:
T1.2 to TN.2:

TN+1:

TO.2:
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Classification of terminals

Summary of system-integration aspects for all terminals
Global design for each terminal

Results of experimental phase for each terminal selected

Technical reports and corresponding software together with
designation of elements

Final report



C.3.

c.4.

METHODS

As there is both a general aspect and specific work with regard to designing and testing -

selected terminals, it would be judicious to combine all conference proceedings (2 or 3
times a year, as for COST 228) with the creation of specific groups to work separately
on tasks T1.1 to TN.1 and T1.2 to TN.2.

Conference proceedings could also include parallel workshops dealing partly with the
work on each terminal, such as general sessions on system-integration aspects and
common tools; this would seem the best way of resolving the logistical problems
involved.

Similarly, for reasons of economy, documents corresponding to the results of stages
TO.0to 1 and T1.1 to TN.2 will be included as special sections in the proceedings of
the conferences (each COST participant will publish its results).

The same will apply for meetings of the MC in coordination with conference
proceedings.

WORKING GROUPS

WG.0: to deal with TO.0, TO.1 and TO.2

WGs 1 to N: to deal with T1.1&2 and TN.1&2, respectively

WG.N+1: to deal with TN+ 1

It is expected that each participant will participate in WG.O and WG.N+ 1, as well as in
one or more of WGs 1 to N.

TIME CHART

In accordance with the above explanations, the time chart is as follows:

0 6 30 42 48
[T0.0I’——“——-;—' ——————— [— = — — — - = — = -

WG .0{T0.1 |— — — ‘ i— — — —
}To.7 === = - |— = = — = = i
{,Tll = - =t ——= - = = = - - = = —
S I i - i~ - — = o
{m1i—~-‘r j— — — — — - ==
WONl g = — — = — = = — e A
WG.N+I/IN+1 t i : B |
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ORGANIZATION, MANAGEMENT AND RESPONSIBILITIES

TASKS AND RESPONSIBILITIES
Given the above ideas, it is clear that the coordination and responsibilities relating to
WG.O and WG.N+ 1 can be assumed by the Management Committee (MC). The

various responsibilities are to be allocated as follows:

- WAG.1 to WG.N: will be responsible for both the organization and the specific results
of the corresponding work;

- the organizers of each conference (ORG.1 to ORG.M) will be responsible for the
conference and for related local activities.

The tasks and responsibilities for new projects and external relations will be assumed by
two further committees (CNP and CRE, respectively).

Needless to say, the Management Committee will manage all these activities with the

Secretariat’s help.

| l
we.il ...  |woN @ @

ORGANIZATIONAL CHART

As stated above:

Secretariat




F.1.

ECONOMIC ASPECTS

POTENTIALLY ACTIVE COUNTRIES

Most countries participating in COST 229 have expressed interest in joining this action
(if it is approved), viz.:

Belgium, Switzerland, Germany, Spain, France, Hungary, Italy, Norway, Portugal,
Poland, Sweden, Slovenia and Slovakia;

giving 13 countries in all, with Greece also interested, having asked to join this new
action at the end of COST 229.

Since half the countries will be signing the MOU (7), with 2 participating entities per
country, each entity will have the equivalent of

B Yo 7= o' =3 O ECU 60 000
* 12 TECHNICIAN o e e ECU 20 000
¥ 2 Ph.D students .. e e e e e e e ECU 50 000
1 D SECTEIAIY i it e e e e e e e e ECU 5 000

ECU 135 000

The cost for 1995 was estimated at approximately

14 x ECU 150 000 = 2 100 000Q/year, i.e. ECU 8 400 000 for the four years covering
the action.

If recurring expenses are estimated at 20% (ECU 1 680 00C) and 4 x ECU 60 000
= ECU 240 00O is added for the coordinating committee, the total sum is
ECU 10 320 000 (1995 values).

Prepared and presented on 6 February 1995 by:

Prof. Anibal R. Figueiras - Vidal
Chmn. COST#299
GPSS/DSSR

ETSI Telecomunicacién - UPM
Ciudad Universitaria

28040 Madrid

Spain

Tel: 341.336.7226

Fax: 341.336.7350
E-mail: anibal@gtts.ssr.upm.es
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Memorandum of Understanding
for the implementation of a European Concerted
Research Action designated as
COST Action 255
"Radiowave Propagation Modelling for
New SatCom Services at Ku-band and Above"

Date of entry into force of the project : 15.02.19%96

Duration : 14.02.2000

Contracting parties Date of signing Date of entry into force
BELGIUM 15.02.96 15.02.96
CZECH REPUBLIC 23.04.96 23.04.96
GERMANY 25.04.96 25.04.96
GREECE 21.02.96 21.02.96
SPAIN 15.02.96 15.02.96
FRANCE 15.02.96 15.02.96
IRELAND 15.02.96 15.02.96
ITALY 07.03.96 07.03.96
HUNGARY 15.04.96 15.04.96
NORWAY 23.04.96 23.04.96
AUSTRIA 10.12.96 10.12.96
PORTUGAL 15.05.96 15.05.96
SLOVAKIA 15.02.96 15.02.96
FINLAND 14.03.96 14.03.96
UNITED KINGDOM 14.03.96 14.03.96

The Signatories to this Memorandum of Understanding, declaring their common intention to
participate in the concerted Action referred to above and described in the Technical Annex to
the Memorandum, have reached the following understanding:

1.

The Action will be carried out in accordance with the provisions of document
COST 400/94 "Rules and Procedures for Implementing COST Actions", the contents of
which are fully known to the Signatories.

The main objective of the Action is to improve the design and planning of present and
future telecom systems and services through the development of tools for the evaluation
of their performance. To this end knowledge of modelling of propagation effects,
mapping climatological parameters and of design and simulation of satellite
communication systems will need to be increased.

The overall cost of the activities carried out under the Action has been estimated, on the

basis of information available during the planning of the Action, at ECU 5,5 million
at 1995 prices.

The Memorandum of Understanding will take effect on being signed by at least
five Signatories.

The Memorandum of Understanding will remain in force for a period of four years, unless

the duration of the Action is modified according to the provisions of Chapter 6 of the
document referred to in Point 1 above.
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TECHNICAL ANNEX

COST ACTION 255

A. GENERAL BACKGROUND

Satellite telecommunication services are currently in a phase of rapid development. This
poses the telecom community with difficult challenges in order to avoid potential
problems with frequency spectrum allocation and interference between services.

New applications and services, from direct TV broadcasting to fixed and mobile voice and
data communications using very small aperture terminals or personal communication
terminals, face different demands for radiowave propagation prediction to those currently
addressed in ITU Recommendations.

The basis for the propagation prediction methods currently applied (e.g. I[TU-R

Rec PN 618) was developed prior to these new requirements and their validation was
done with very little experimental data at frequencies above 15 GHz. The methods are
largely empirical and they cannot readily be extended to a different frequency domain. It
should also be noted that the ITU-T Recommendations, which define standards for link
quality and availability, do not take account of propagation conditions.

Previous, very successful, COST activities (COST 25/4, COST 205 and COST 210) have
generated widely referenced results and influenced the work of ITU-R. The outcome of
the presently proposed COST Action 255 is expected to have an impact on both, the
ITU-R Recommendations on propagation in non-ionized media as well as on the ITU-T
Recommendations for new satellite communication systems. The participants in

COST 255 will have the advantage of early insight into evolving standards and of
impairment mitigation techniques.

Two recent European experimental campaigns, OPEX (using ESA’s OLYMPUS
SATELLITE) and CEPIT (using the ltalian ITALSAT satellite), have provided a very good
new set of propagation statistics suited for model development and validation work. In
parallel, campaigns such as EUTELSAT’S GECO experiment have yielded good insight
into the actual performance of new impairment restoration schemes. It is therefore
proposed that COST 255 build on the results of these European research activities.
Comparable investigations are currently underway in the USA and Canada (using NASA’s
ACTS satellite) but they are several years behind equivalent European studies.

Other currently ongoing COST activities have been considered to ensure that best use is

being made of existing knowledge and to avoid overlap. (See Section E regarding
coordination aspects.)

This project is best carried out within the COST framework for the following reasons:

- the study requires a long-term multi-disciplinary effort involving: electromagnetic
theory, atmospheric physics, climatology, propagation modelling, communication

theory, coding and modulation schemes, communication service planning as well as
novel test and simulation techniques;

- the'CjQST.framework provides the best means of harmonizing national research
activities in the field in many countries, including Central and Eastern Europe;

by focusing on a three-year COST activity, timely completion of the work is expected.

(Notg that the ‘work is to be complet