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Executive summary

Within the activities of eMobility, the Working Group (WG) on Leading-Edge Applications
addresses non-technological aspects related to services and applications in mobile and wireless
communications (M&WCs). This WG aims:

to establish further links between M&WCs and other areas;

to find new applications for M&WCs;

to get disruptive ideas for R&D in M&WCs;

to gather further contributions to the SRA (Strategic Research Agenda);

to establish an SAA (Strategic Applications Agenda).
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In the scope of the SAA, workshops (WSs) have been held with invited speakers with a non-
engineering telecommunications background. Following two previous successful editions, a 3™
edition was held in Stockholm, Sweden, on 2008-Oct-15. The objectives of this WS were:
1 To gather contributions to updated versions of the SRA (Strategic Research Agenda);
1 To collect ideas for the SAA (Strategic Applications Agenda);
9 To establish further links between M&WCs and other areas;
1 Tofind new applications for M&WCs;
1 To get disruptive ideas for R&D in M&WCs communications.
The workshop format consisted of an invited group of speakers, one per topic of the SAA (Health
and Inclusion, Transport, Environment and Future Internet) and another focusing on ICT and its
relationship with society:
9 Dr. Alison Marshall, Univ. of Leeds, Leeds, United Kingdom,i Chal | enges and Opp
intheUseofMobi |l e Communications in Healthcareo
9 Dr. Djamel Khadraoui, CRP Henri Tudor, Luxembourg, A Mo b i | i t yModahTdanspbut | t i
Probl emso
1 Dr. Willem Vereecken, Univ. of Ghent, Ghent, Belgium, i Est i mat i ng and Mi t
Power Consumption of |1 CTO
i Dr. Deepak Agrawal, SAP Research, Walldorf, Germany, "Mobile and Wireless
Communication in Business Applications"
1 Prof. Joe Nandhakumar, Univ. of Warwick, Coventry, United Kingdom, i Soci al an
Organi sational | mpact of Mobile Technologiesbo

Speakers were provided with a set of questions that should be addressed in their presentations.
The speakers were given 30 minutes for their presentations and this was followed by a 30 minutes
discussion; at the end of the day, a global discussion was held and some conclusions were drawn.

The main conclusion from this WS is that trust is the key issue when it comes to M&WCs, along
with security and privacy of data whose definition strongly depends on the culture of a country and
of an individual.

This WS accomplished its goals, and new information will be added to the SAA 1% version to be
delivered by December 2008. Another edition of the workshop will be held in 2009.
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List of Acronyms

ETP European Technology Platform

FP7 7" Framework Programme

ICT Information and Communication Technologies
l0S Internet of Services

loT Internet of Things

M&WC Mobile and Wireless Communication
m-health Mobile health

R&D Research and Development

RFID Radio Frequency Identification

SAA Strategic Applications Agenda

SRA Strategic Research Agenda

UK United Kingdom

WG Working Group

WS Workshop

Page 6 of 122



3" Workshop Proceedings

1. Introduction

eMobility (www.emobility.eu.org) aims at reinforcing Europe's leadership in Mobile and Wireless
Communications (M&WCs), which have created unprecedented possibilities for people to
communicate and have become a key driver of economic growth. eMobility shall master the future
development of this technology, so that it best serves Europe's citizens and the European
economy.

Within the activities of eMobility, a Working Group (WG) on Leading-Edge Applications has been
formed, in order to address non-technological aspects related to services and applications in
M&WCs. This WG aims:

9 to establish further links between M&WCs and other areas;

1 to find new potential applications for M&WCs;

1 to get disruptive ideas for R&D in M&WCs;

9 to gather further contributions to the SRA (Strategic Research Agenda);

9 to establish an SAA (Strategic Applications Agenda).

In the scope of the SAA, workshops (WSs) have been held with invited speakers with a non-
engineering telecommunications background. Following the two previous successful editions, held
in Bonn, Germany, on 2006-May-22, hosted by Deutsche Telekom, and in Rome, Italy, on 2007-
Sep-25, hosted by Telecom ltalia, a 3" edition was held in Stockholm, Sweden, on 2008-Oct-15,
hosted by Ericsson. This WS was coordinated by:

9 Luis M. Correia, IST 1 Technical University of Lisbon, Lisbon, Portugal;

1 Fiona Williams, Ericsson, Aachen, Germany;
and its main objectives were to contribute to achieve the general ones of the WG.

Five speakers were invited to give presentations on the topics of Health and Inclusion, Transport,
Environment, Future Internet and on the relation of Information and Communication Technologies
(ICT) and society. The WS was open to all eMobility members, but non-members could attend as
well, depending on the room availability. Invitations to participate in the WS were sent to all
members. This WS was attended by 28 people.

An overview of the presentations given at the WS and of the discussions that were raised is
presented in Chapter 2, followed by some conclusions in Chapter 3. References are then shown,
after which, in annexes, copies of all presentations are given.
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2.  Workshop

2.1. General Description

The 3 wor kshop on AiShaping the Future of o B i

speakers, as follows:
9 Dr. Alison Marshall, Univ. of Leeds, Leeds, United Kingdom
1 Dr. Djamel Khadraoui, CRP Henri Tudor, Luxembourg
1 Dr. Willem Vereecken, Univ. of Ghent, Ghent, Belgium
91 Dr. Deepak Agrawal, SAP Research, Walldorf, Germany
1 Prof. Joe Nandhakumar, Univ. of Warwick, Coventry, United Kingdom

Each speaker was provided with the following set of questions that they should try to address in
their presentation:
1 What is the current need for M&WCs in the area?
1 What can be possible applications of M&WCs in the area that can really make a difference
in the future?

1 What have been your biggest sources for frustration regarding the communications needs
in the area?

1 How can M&WCs contribute to increase business in the area?

T What can be done to increase the usage of

1 What new communication paradigms, technologies, materials, etc., would help push
M&WCs systems far beyond today's performance?

1 What do you consider to be the impact of M&WCs in the area?

9 In which topics of the area do you consider M&WCs to be more important?

1 What are the biggest challenges you encounter/view in the area? Where/How do the
M&WCs contribute to address these challenges?

1 Concerning user acceptance, what are the social or cultural aspects that need to be
addressed?

91 Clearly there will be technical hurdles. What are those?

1  What might be the legal or regulatory challenges?

1 In which ways can the impact of the M&WCs in the Environment be minimised? Are there

any specific Environmental issues that your research is addressing? Or how does your
research take into account Environmental issues?
Each speaker made a presentation for about 30 minutes, followed by discussion. At the end of the
day, there was also a global discussion and conclusions were drawn.

In this section an overview, per topic, is made of the speakers and their presentations, as well as
the discussions that took place at the WS.

2.2. Health and Inclusion

The invited speaker on this topic was Dr. Allison Marshall from the University of Leeds in the
United Kingdom (UK), where she is an Enterprise Fellow in the School of Computing and the
Keyworth Institute. Her role is to support and encourage commercial and enterprise related
activities arising from research. This builds on prior experience in industrial product development
and commercialisation within a start up technology company. Her research interests are in the
design of pervasive, mobile and connected systems to enable self management of health, in
particular the understanding of usability and technology adoption issues [1].
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The presentation gi ven wa s ppatuanities tin el Usé GfhMobile e n g e s

Communi cati ons (thenslidesecan ke ioand ineAonex A). In this presentation, an
overview of the drivers for change in healthcare was given, for instance:

9 ageing demographics;

9 changing healthcare problems, e.g., chronic diseases;

9 technology changes, e.g., cost reduction;

9 consumer attitudes.

The key evidence presented focused on UK experiences, but the issues (both problems and
opportunities) are applicable in many other countries also.

One of the main issues concerning mobile-health (m-health) is its cost. But m-health can/could
solve problems such as:
1 mobility of doctors, through ward rounds linking back to central information bases;
1 mobility of patients, through personal monitoring;
1 mobility of information, in developing countries where there is a lack of infrastructure or
through tele-surgery.

In order to work, m-health applications have to take into account some key features:
91 physiological sensors, e.g., blood pressure, thus the importance of technologies being
developed;
portability, e.g., fit into a hand bag or be wearable;
connectivity to public and private networks, thus raising security and trust issues;
usability, simplicity of use;
efficient/economic power consumption;
call centre support, technical and clinical,
trusted, meaning the use of consumer devices (mobile phone, TV, etc.) is linked to a
recognise healthcare provider.
Thus, a connected care network (eHealth system) is necessary and can be provided through the
Internet.

=A =4 =4 -4 -4

Healthcare is one of the key sectors for future developments and where demand is anticipated for
communication services. The applications can focus on:
9 the individual level (used anywhere), in the home (personal health systems), and mobile
health;
I emergency care, in ambulances or at the scene of an accident;
1 health care provider, within the hospital.
There are already some applications, e.g., diabetes monitoring, but:
1 not all the key features are offered by any one provider;
9 there are standardisation and adoption issues.

There are some technical and business barriers to m-health applications also:

the quality and availability of mobile devices;

the lack of standard operating systems, e.g., device connectivity (Bluetooth, USB);
no standard user interaction;

its cost (how important is to reduce it in decision making) and availability;

the poor network coverage in rural areas;

design issues, difficult to use and size in order to really be mobile.

= =4 =8 -8 -8 9

The focus for m-health should be on improving:

1 the mobility of doctors through devices;

T improve pat i dgobé mode useefiendly.e s
But problems arise regarding:
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9 the cost to acquire a m-health service and related device, i . e ow muéhHuill it be to the
end user and if relevant to the health care provider (hospital, medical centre, etc.)?q

1 the legislative issues (liabilities). For example fi Wo would be responsible if monitoring
equipment failed and a patient was taken ill or died?q this issue should be addressed
during the development stage.

There are some works in this area were companies work together with local authorities and focus
on a specific target groups.

As the basic technology exists, what is missing? Analysing the value chain, there are five major
stakeholders, the medical devices manufacturers, hardware and software manufacturers,
application integrators, network providers and health care support. Therefore the issue is really
enabling new business models and alliances within the value chain and continued development on
the sensors and related equipment.

The discussion topics were:

1 privacy issues as personal information would be transmitted over the Internet, as well as
broader information security being a bigger concern;

91 there are different perspectives of privacy depending on countries views and cultural
background;

9 trust issues will depend on the perspective, doctor vs. patient, how one perceives
technology, their health care;

1 from a business perspective, how, for example, will insurance companies regard the use of
personal health data and how will they secure such information.

From this presentation one can see that:

1 M&WCs have great potential to contributed to healthcare;

9 there are many opportunities in m-health and the technology is becoming available today,
but to provide successful services will require standards development, a favourable
regulatory environment and new business models;

9 costis a major issue both to the end user and to the health care provider. Questions arise
around the different commercial models available. For example, s énlend user paying for
the service, rather than the equipment?0  a fhe finél cost for the user can determine a
servicel/ app!l i ocaftilure mMHowfinsparart i she istitution that provides the
service and should or could it be a third party?0 ;

9 trust, privacy and information security are the main issues.

2.3. Transport

To approach the Transport area Dr. Djamel Khadraoui, a senior researcher involved in various
projects regarding Computer & Network Security industry, from Centre de Recherche Public Henri
Tudor in Luxembourg was invited to participate in this workshop [2], [3]. His presentation focused
on fAMobiliMpdahdTMahs$ p o(the slides carbde doomsl in Annex B), and its
purpose was to understand where the car-to-car-to-environment concept is today and the possible
role that communication systems could play in the context of mobility in order to solve the multi-
model transport problem.

In this presentation the main points discussed were:

1 how to transport people efficiently;

1 how to overcome the speed at which some users move, as this is a problem for some
systems;

9 existing technologies facilitate transport applications today, however the major problem is
the business model;

1 the economical dimension of the type of transportation (people, goods, hazard) is
important, and location based services are essential;
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9 sharing and availability of real-time information is needed, but one of the major problems is

to integrate the information from different transport providers (heterogeneous networks) so

multi-model information is essential;

the need to have new technology versus the integration of technology;

the focus for deployment of technology whether in roads and/or other transport

infrastructure;

1 the many players at stake in the value chain, such that privacy and security issues may
arise( "Bi g Brothero probl em)

9 that business-to-business applications can be deployed today (public transportation) but

private-to-business applications (private transportation) involves security and privacy issues

because the information can be used for different purposes;

that real time dissemination of information is a major issue now;

real-time parking availability is of interest, as well as information related with the weather;

regulatory and legal aspects, which are clearly important, e.g., the legal aspects around the

type of information to be provided to the network in case of an accident; the information

should only state an accident has taken place or possibly give details on the car;

1 spectrum allocation among countries is a challenge, however there appears to be

coordination for Intelligent Transport Services ;

to know if the capacity and coverage of the existing network is enough;

integration of services and information, which may be a problem on a technology level, and

also on the social and legal levels;

how to interact with public authorities;

that global traffic information should be provided; Galileo will be available to users and will

create competition, but hopefully increase the reliability and accuracy of data;

1 to know who will pay for the deployment of the system, and the service provider costs.

= =

= =4 =4

=A =4
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From this presentation one can see that:
9 the technology is available to implement some transport applications;
1 the capacity and coverage of the existing networks is an issue;
9 real time dissemination of information is a major topic now;
9 privacy and security issues are very important, both at the business and individual levels.

2.4. Environment

In the workshop, Dr. Willem Vereecken, collaborator in the Department of Information Technology
at University of Ghent in Belgium [4], presentedi Est i mati ng and Mitigat
of I(tkeTldes can be found in Annex C).

This presentation started by stating that for ICTs the best way to mitigate the energy footprint is to
reduce the power consumption. In the case of M&WCs, it is to reduce the power consumed by the
network; although mobile phones are already efficient, the applications that they support can be
really important to the amount of power consumed.

It is essential to distinguish primary energy (the substance available) from electrical energy (the
substance used to produce energy). The use of M&WCs can help reduce the CO, footprint, but
the networks still need to be efficient.

The consumption of energy is technology dependent, and in order to optimise power consumption
wired and wireless networks should be integrated in a trade-off way, i.e., when deploying networks,
one should analyse the consumption of both network components.

When analysing power consumption one should look at:
91 the power source;
1 the optimal way to consume energy (from devices).

Page 12 of 122
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The operator should examine the cost of power consumption and focus less on the user

consumpti on, because the oper at pfodapéint. Howewen deyce i

manufacturers should be examining ways to reduce power consumption in their products. In
addition, applications and services also have different implications for power consumption, e.g., the
idle power on a router, or on another network element.

There are plenty of ways to improve power consumption in the hardware:
9 reduce standby power losses;
9 increase the efficiency of power supplies;
and in the software:
9 reduce the impact of the operating systems on the lifetime of the equipment and electricity
consumption;
1 create advanced applications for power management;
1 switching off servers during quiet hours, establishing virtual server configurations.

Some of the topics in the discussion were:
1 Who will pay for what is important?
1 Who are the winners and the losers?
1 Will governments impose rules/actions to reduce greenhouse gas emissions and what
impact will this have on ICTs and power consumption?

From this presentation one can say that:
1 ICT power consumption is a major issue;

1 life cycles needs to be taken into account;

9 the overall impact of new solutions must be taken into account;

1 when analysing the power consumption, one should look at the entire chain of power (from
primary energy up to the end user/equipment) and not only at the end user;

1 use of M&WCs can help reduce the CO, carbon footprint, while optimising both individual
devices and the network.

2.5. Future Internet

Dr. Deepak Agrawal from SAP Research in Walldorf, Germany presented on "Mobile and Wireless
Communication in Business Applications" (the slides can be found in Annex D) [5]. In this
presentation an approach to the Internet of Things (loT), Internet of Services (loS) and their
benefits and challenges was made.

The 10T is an emerging world of networked smart items; the focus has been on RFID as the
enabling technology, and is used in a chain of goods from vendor to buyer. In this kind of
applications, the recognition of 100% of goods is essential, in order to monitor them. The latest
solutions go beyond RFID, moving from passive to autonomous items and from simple data
acquisition to business logic on the item. Solutions are also moving from client-server to peer-to-
peer and including network embedded devices. There is an increasing humber of sensors and
sensor networks, however improvement of intelligence in the sensors is needed in order to have
further information processing. The major applications in 0T are, among others:

91 at the manufacturing level,

9 in the supply chain;

1 in energy (metering);

9 in health (tracking equipment);

9 in automotive (car to backend, e.g., breakdown).

The 10S is working towards flexible and lean business processes in the future, to develop services
that will save peoplesd time in a quick, cos

The Future Internet will have to take into account:

Page 13 of 122
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the technology 6semantics and its influence on application development;

the increasing players entering the business creating multi-partner trust issues;

the data processing information, in terms of getting the most useful information;
user acceptance of a service, which depends on its demands, and trust in M&WCs;
scalability (IoT), which may be a problem for networks in the future;

the quality of service implications for businesses;

the need for security for business data communications;

the different laws in the different countries, non-technical factors;

but most of all trust and security will be a major factor in the success of the applications.

E R

2.6. ICT and Society

This topic of discussion was included in the workshop given the very important role of ICTs and

their impact on society. ICTs have been shown to improve the everyday life of citizens, however

their acceptance may be endangered by the scepticism or difficulty people exhibit in adapting and

embracing ICT. However the success of a given application or service is always dependent on the
receptiveness of the citizens who will use them. To address this relationship, Prof. Joe
Nandhakumar was invited as a speaker to the WS where he gave a talk onthe i Soc i al an
Organi sati onal | mpact dthe sligles ban bedound e @rfmexd). o gi es 0

Prof. Joe Nandhakumar is a professor of information systems at Warwick Business School,
University of Warwick in the UK, and his primary research interest focuses on the interrelationships
between people in organisations and information technology, and its implications for the nature of
work, interactions and organising structures [6].

The use of M&WCs allows people to communicate and interact, while moving, translating into the
shrinking of space (or time-space convergence). The person does not need to be physically
present in order to influence decisions and is able to increase their inter-relationship with others.

An example of use of M&WCs in business was shown to illustrate the problems that may arise by
the use of only W&MCs with no human interaction. The result is that people may interpret the
same directives differently. This is a fsensemakingo problem, in which different activities may be
resolved by increasing the personal interaction between people, promoting consensus in their
fsensemakinga

The implementation of only virtual personalised relationships to promote trust does not work,
because there is a social need for face-to-face interaction among people. This interaction creates
a personalised trust that is essential in working relationships. This does not mean that eMeetings
do not work; it simply tells us that there is still a need to develop personalised trust through the
face-to-face meetings in order to develop and renew relationships.

In an eMeeting one should take into account that:

1 the usage depends on the type of activity and this influences the need for personal contact
and trust;
the size of the team may have some effect on the relationships established;
the hierarchy disappears;
its use is unable to reproduce and reinforce interpersonal trust relationships;
trust is a matter of context and culture (e.g., howadays youngsters are able to establish
trusting relationships via the internet without physical meetings) and personal trust needs to
be actively built and continuously renewed.

=a =4 =4 A
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3. Conclusions

Within the activities of eMobility (a European Technology Platform), a WG on Leading-Edge
Applications has been formed to address non-technological aspects related to services and
applications in M&WCs. This WG aims, among other goals, to establish an SAA.

In the scope of the SAA, WSs have been held with invited speakers with a non-engineering
telecommunications background. Following two previous successful editions, a 3™ edition was
held in Stockholm, Sweden, on 2008-Oct-15. The objectives of this WS were:

to gather contributions to updated versions of the SRA;

to collect ideas for the SAA,

to establish further links between M&WCs and other areas;

to find new applications for M&WCs;

to get disruptive ideas for R&D in M&WCs communications.

E R ]

The WS format consisted of an invited group of speakers, one per topic of the SAA and another
focusing on ICTs and their relationship with society. The speakers were provided with a set of
guestions to be addressed in their presentations. The 30 minutes talk by each speaker was
followed by a discussion of equal time, and at the end of the day a global discussion was held and
some conclusions were drawn.

On the Health and Inclusion topic, the main conclusions were that:

1 M&WCs can have a large impact on healthcare;

1 there are many opportunities in m-health and the technology is largely available today, but
it will require standards development, a favourable regulatory environment and new
business models;

9 cost is a major issue with questions raising, such as What is better, to pay more for the
service or the equipment? 0 The finhal cost for the user can determine a service/application
i s uc @e&s sdowlimportant is the institution that provides the service? p

9 trust, privacy and information security are the main issues.

On the Transport topic the main conclusions were that:
9 the technology is available to implement transport applications;
1 the capacity and coverage of the existing networks is an issue;
1 real time dissemination of information is a major topic now;
1 privacy and security issues are very important, both at the business and individual level.

On the Environment topic the main conclusions were that:

9 ICT power consumption is a major issue;

1 life cycles need to be taken into account;

1 the overall impact of new solutions must be taken into account;

1 when analysing the power consumption one should look at the entire chain of power (from
primary energy up to the end user/equipment);

1 the use of M&WCs can help reduce the CO, carbon footprint while optimising both
individual devices and the network.

On the Future Internet topic the main conclusions were that:
9 the technologies will influence the applications development;
1 trust and security in data communications will be a major factor in the success of the
applications, both in the business and the users level;
1 the data processing information, in terms of getting the most useful information is a
problem;
scalability may be a problem for networks in the future;
guality of service will have implications for businesses;

=a =
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1 the different laws in the different countries, non-technical factors, are an important issue.

On ICT and Society topic the main conclusions were that:

1 the usage of eMeeting depends on the type of activity, that influences the need of personal
contact and trust;
its use is unable to reproduce and reinforce interpersonal trust relationships;
trust is a matter of context and culture, and personal trust needs to be actively built and
continuously renewed.

T
1

The main conclusion from this WS is that trust is the issue when it comes to M&WCs, along with
security and privacy of data whose definition strongly depends on the culture of a country and of an
individual.

This WS accomplished its goals, new information will be added to the SAA 1% version to be
delivered by December 2008, and another edition will be held in 2009.
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Annex AT eHealth and Inclusion

| §|
IE

Faculty of Engineering UNIVERSITY OF LEEDS

Challenges and opportunities in the
use of mobile communications in
healthcare

Mobile Communications & Technology Platform

31 Workshop: Shaping the Future of Mobile and Wireless
Communications

Stockholm, Sweden 15t October 2008

ﬁ

Overview UNIVERSITY OF LEED

Current drivers for mobile and wireless communications in
healthcare (mobile health, m-health)

What do we mean by mobile health?

Where are the opportunities?

Some current applications

Barriers to adoption of m-health applications
Development priorities
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| §|
IF

Drivers for change in healthcare UNIVERSITY OF LEEDS

Ageing demographics
Changing healthcare problems

+ Chronic disease challenge
» Economics of centralised delivery

Technology changes

» Prevalence of low cost, connected computing power
» Accessibility of health information

Consumer attitudes
Developing countries

ﬁ

Ageing population UNIVERSITY OF LEED

Ageing is a global phenomenon. The world's elderly
population - people 60 years of age and older - is the fastest
growing age group. By 2050 about 80% of the elderly will be
living in developing countries. Population ageing is occurring
in parallel with rapid urbanization: in 2007 more than half of
the world's population live in cities. By 2030 that figure is
expected to rise to more than 60%.

http://www.who.int/features/factfiles/ageing/en/index.html
accessed 09.10.08 10 facts about Ageing WHO
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