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About Global Wireless Summit 2016

Global wireless summit is the world's leading conference on wireless
technologies covering the latest advances in wireless communication
technologies. The conference brings together academia, industry and
standardization bodies to explore activities, trends and future
challenges towards ICT globalization including energy and security
issues in existing and future wireless technologies such as cellular,
short-range, sensors, radio access, vehicular communication and
embedded ones. The conferences also focus on issues in cognitive and
self-organizing networks, Internet of Things, nano sensors, positioning
and localization, networks without borders, recent advances in
information theory and its application, multimedia applications and
services. A key emphasis of GWS-2016 was interdisciplinarity -
bridging across industries, public and private companies, universities,
faculties and other knowledge societies in exploration of the newest
wireless technologies pursuing new ways of communicating, new
business models as well as innovative and sustainable solutions for the
future.

The fourth conference in 2016 took place in Aarhus, Denmark under
the theme of “Technology for the Betterment of Human
Communication.”



About Aarhus University

The university was founded in 1928 and today it has several world-
class research fields.

Aarhus University (AU) is a top ten university among universities
founded within the past 100 years. It has a long tradition of
partnerships with some of the world's best research institutions and
university networks.

AU has a strong commitment to the development of society that is
realised through its collaboration with government agencies and
institutions and the business community.

The university’s goal is to contribute towards solving the complex
global challenges facing the world. The university therefore strives to
combine the high level of academic standards of its researchers with
collaboration across disciplinary boundaries to combine research in
new ways.

This takes place in close contact with the world around us and creates
the basis for the university to be internationally competitive within
the areas of research, education, talent development and knowledge
exchange.

Facts about AU

e Number of students 2015: 42,500

e Number of employees 2015:
11,550

e Number of Bachelor’s degree
graduates 2015: 4,489

e Number of Master’s degree
graduates 2015: 4,520

e Number of PhD graduates 2015:
471
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Aarhus University Faculty

JOHNNY LAURSEN,
Dean, AU Arts

Nordre Ringgade 1, building 1431, 223,
8000 Aarhus C, Denmark

THOMAS PALLESEN,
Dean, Aarhus BSS,

Bartholins Allé 14,

building 1327, 330,

8000 Aarhus C, Denmark

NIELS CHRISTIAN NIELSEN,
Dean, AU Science and Technology

Ny Munkegade 120, building 1521, 216,

8000 Aarhus C, Denmark

OLE STEEN NIELSEN,
Dean, AU Health Sciences,
Nordre Ringgade 1,

building 1431, 113,

8000 Aarhus C, Denmark
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Arhus University Organization

SNR. MANAGEMENT TEAM

ADMINISTRATION

SCIENC! D TECHNOLOGY

SCHOOL OF CULTURE AND DEPARTMENT OF BUSINESS DEPARTMENT OF BIOMEDICINE AARHUS UNIVERSITY SCHOOL OF
SOCIETY DEVELOPMENT AND TECHNOLOGY ENGINEERING
DEPARTMENT OF PUBLIC HEALTH
DANISH SCHOOL OF EDUCATION DEPARTMENT OF ECONCMICS DEPARTMENT OF AGROECOLOGY
AND BUSINESS ECONOMICS DEPARTMENT OF CLINICAL
SCHOOL OF COMMUNCATION MEDICINE DEPARTMENT OF BIOSCIENCE
AND CULTURE DEPARTMENT OF LAW
DEPARTMENT OF DENTISTRY AND DEPARTMENT OF COMPUTER
Df ©F T ORAL HEALTH SCIENCE
DEPARTMENT OF POLITICAL DEPARTMENT OF FORENSIC. DEPARTMENT OF PHYSICS AND
SCIENCE MEDICINE ASTRONOMY
DEPARTMENT OF PSYCHOLOGY D OF FOOD SCIENCE
AND BEHAVIORAL SCIENCES
DEPARTMENT OF GEOSCIENCE
DEPARTMENT OF ANIMAL SCIENCE
Knowledge Exchange
" " Ay . . . PARTMI i
AU has established strong and extensive knowledge exchange activities. In interaction with the 2 SUEAE 2D
outside world, the university makes a significant contribution to the development of society in DEPARTMENT OF CHEMISTRY
both a Danish and international context. The umvgrslty ha.s a vumvvque povswt‘\on ES a supplier of i R
research-based consultancy to government agencies and institutions within the fields of the
environment and energy, agriculture and food, culture and learning, as well as forensic i&ﬁTEWWEWWNENTAL
medicine.
DEPARTMENT OF MOLECULAR
The university collaborates with the Central Denmark Region on Aarhus University Hospital and i EIEE L ERI
the associated healthcare system. In addition, researchers from Aarhus University collaborate INANO
with other external partners in government agencies and institutions as well as private
o . DCA - DANISH CENTRE FOR FOOD
organisations and companies. AND AGRICULTURE
AU offers a comprehensive programme of continuing and further education programmes which %\RW?:‘FENN;REENFE%Y
ensure life-long learning for many social groups.

Research at Aarhus University is partly
organised in departments distributed
among four main academic areas, and
partly in basic research centres.
Aarhus University also comprises a
number of interdisciplinary centres.

Two researchers from the university
have received the Nobel Prize, firstly
in Chemistry (1997), and subsequently

in economics (2010) respectively.
Several highly coveted research
awards and grants have also gone to a
large number of researchers at Aarhus
University.

There are more than 6,000
researchers (4,300 full-time
equivalents) at the university,
including approximately 2,000 PhD
students.

Education
Research at Aarhus University is The
study programmes at AU are based on
and integrated with the research
activities. They are developed in a
close collaboration between
employers, academic staff and
students. Aarhus University's most
important contribution to society are
its graduates.

AU has 44,500 students (2012) - of
which 5,000 are foreign students. The
university has an annual intake of just
under 7,000 students, while 4,000
students graduate each year.

AU was the first university in Denmark
to recruit students to the PhD
programme before they were
awarded their Master's degree.

Educatio
Research at Aarhus University is The
study programmes at AU are based on
and integrated with the research
activities. They are developed in a
close collaboration between
employers, academic staff and
students. Aarhus University's most
important contribution to society are
its graduates.

AU has 44,500 students (2012) — of
which 5,000 are foreign students. The
university has an annual intake of just
under 7,000 students, while 4,000
students graduate each year.

AU was the first university in Denmark
to recruit students to the PhD
programme before they were
awarded their Master's degree.
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The Department of Business
Development and Technology (BTECH)

The department's focus is on research and educational excellence and
offers four undergraduate and two graduate study programmes as well
as a number of part-time studies all within business engineering,
business economics and management. Furthermore, Aarhus School of
Engineering offers the Electronic Engineer degree programme and the
pre-admission course for engineering programmes at AU Campus
Herning. The study programmes offered by BTECH are based on
interaction across professional boundaries as well as close interaction
with students and the surrounding business community. All study
programmes have an innovative and international perspective.

The department was originally founded in 1995 as a result of a merger
between the Engineering College of Western Jutland and the Central
Jutland Business School. The merger with Aarhus University in 2006
resulted in an even higher academic level and an increased focus on
research and development.
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The MBIT Group aMBIT

The MBIT (Multi-Business Model Innovation and Technology)
research group conducts research within the area of engineering and
business development by applying the 'MBIT mindset'. The research
group is headed by Professor Peter Lindgren and Associate Professor
Annabeth Aagaard, and currently exists of a series of interdisciplinary
competences. MBIT has three pillars: research, business development
and education. We use these to support the MSc in Engineering
(Technology Based Business Development) study programme at
BTECH.

The core of MBIT is business model innovation, which is a generic,
highly efficient and fresh approach to developing any business in any
environment. Solid businesses all around the world with excellent
offerings in terms of products, services and processes have suffered in
the last decades. Not because they could not innovate their offerings,
but because someone else changed the game of the ecosystem by
radically changing the business model, and thereby disrupting or
dislocating the ecosystem and shortening the business model lifecycles.
Traditional product- or process-oriented innovation, such as adding
features and/or performance to an existing product, is not sufficient
anymore; it is simply too easy for competitors and externals to follow
or disrupt.

Business model innovative moves are often seen during a crisis and
when a business is forced to do something radically and bold. However,
we believe that applying business model innovation as an ongoing
activity can help any business stay competitive and ensure renewal in
a continuous, incremental way.

When conducting business model innovation, you get an overview of
the different business models that actually operate in your business.
This overview will help you ensure and create synergies between the
business models in your portfolio. In addition, it can help you
determine which areas would be most beneficial to focus on in order to
strengthen your business.
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Research Objectives and Interests
Education

MBIT contributes to the engineering study programmes at
BTECH/AU, and in particular, to the research base underpinning the
MSc in Engineering study programme (cand.polyt.)

Business

MBIT aims to build bridges to businesses and public institutions by
means of business development, business development technologies,
entre-, intra- and interpreneurship as well as strategic business model
innovation.

Research

MBIT pursues on and publishes research in the area of engineering and
engineering management as consisting of network-based and
integrated businesses and their business engineering design
methodologies, which include:

e Business engineering operations frameworks
e Business technological artefacts

e Multi-business model and innovation systems
e Business model information systems

e Business model information technology

e Multi-business model modelling

e Entre-, intra and interpreneurship

e Strategic multi-business model innovation

e Sustainable business models

e Data-driven business models

To pursue these themes, we execute activities such as:

Combining business models and related big data from experiments
with (applied) science to understand the processes in scientific and
engineering business model challenges and problems.



GWS 2016 Committee
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Committee Members

RAMJEE PRASAD,
Steering Committee Chair, GWS

PETER LINDGREN,

General Chair, Global Wireless Summit 2016
Professor, Multi Business Model Innovation and
Technology

Aarhus University, AU Herning , Birk Centerpark 15,
7400 Herning, Denmark

ANNABETH AAGAARD,

TPC Co-Chair, Global Wireless Summit 2016
Department of Business Development and Technology
Birk Centerpark 15, building 8001, Innovatorium
7400 Herning, Denmark,

DINA SIMUNIC,
TPC Co-Chair, Global Wireless Summit 2016
University of Zagreb, Croatia

NEELI R. PRASAD,
TPC Co-Chair, Global Wireless Summit 2016
SPA Solutions-LLC, Mountain View, USA
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VLADIMIR POULKOV,
TPC Co-Chair, Global Wireless Summit 2016 Technical
University of Sofia, Bulgaria

MAHASWETA SARKAR,
Workshop Co-Chair, Global Wireless Summit 2016
San Diego State University, USA

PREETAM KUMAR,
Workshop Co-Chair, Global Wireless Summit 2016
11T Patna, India

MORTEN KARNGE,
Workshop Co-Chair, Global Wireless Summit 2016
Aarhus University, Denmark

JACOB STEENDAHL NIELSEN,
Tutorial Co-Chair, Global Wireless Summit 2016
Aarhus University, Denmark
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SRM University, India

PERIKLIS CHATZIMISIOS,

Tutorial Co-Chair, Global Wireless Summit 2016
Alexander Technological Educational Institute of
Thessaloniki, Greece

HENRIK KNUDSEN,
Panel Co-Chair, Global Wireless Summit 2016
Aarhus University, Denmark

DILIP KRISHNASWAMY,
Panel Co-Chair, Global Wireless Summit 2016
IBM Research, India

PETER MULLER,
Panel Co-Chair, Global Wireless Summit 2016
IBM Research, Switzerland
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BORIVOJ MODLIC,
Patronage Chair, Global Wireless Summit 2016
University of Zagreb, Croatia

ERNESTINA CIANCA,
Publication Chair, Global Wireless Summit 2016
University of Rome Tor Vergata, Italy

MAJA ILIC-DELIBASIC,
Publicity Chair, Global Wireless Summit 2016
University of Montenegro, Montenegro

AMBUJ KUMAR,
Web Chair, Global Wireless Summit 2016
Aarhus University, Denmark
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On behalf of the steering committee of the global wireless summit (GWS)
2016, it is my great pleasure to bid you a warm welcome to this highly
renowned annual event and the beautiful historic city of Aarhus, Denmark.

After successful editions of GWS in Atlantic City, USA in 2013, followed by
GWS-2014 in Aalborg, Denmark, and GWS-2015 in Hyderabad, India, GWS-
2016 brought forward the theme of “technology for the betterment of human
communications”.

Wireless communications have evolved over the years to open great potential
for monetizing on multimedia data and diversified user-generated content,
making them a ubiquitous means of connecting people and businesses. The
current communications landscape is characterized with billions and billions
of devices interworking through a myriad of technologies for the delivery of
smart personalized services and applications. At the center of these is the
human user who drives his/her own interconnected cluster. The vision pushed
forward by GWS-2016 was a technological and communications landscape of
large-scale and dense human centric connectivity, the complexity of which can
be used to extract new business value propositions.

GWS-2016 brought together interdisciplinary themes and the respective
stakeholders, researchers, industrial and standardization and policy experts
to focus on both the technological and human aspect arising from that vision.
The setting of GWS-2016 was in the heart of jutland, Denmark, in the city of
Aarhus, the second largest city in Denmark, known for its rapid businesses
and market growth, which is also supported by the young talents graduating
from Aarhus university. In the heart of the city is the historical open-air
museum where one may learn about the traditional danish lifestyles.

The GWS-2016 program featured an unusually distinguished group of keynote
and invited speakers, as well as a strong technical program with novel research
contributions from the relevant thematic areas from all over the world. In
addition, an extensive list of social events were scheduled to allow for a break
from the exciting technical sessions. The participants took the advantage of
the many opportunities to network and expand their technical and cultural
horizons.

I would like to extend my appreciation to the GWS2016 general chair and
organizing committee for their dedication and effort to put together a strong
event.

Ramjee Prasad, Steering Committee Chair, Global
Wireless Summit
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It is a great honour for me to welcome you all to the GWS 2016 Summit at
Aarhus University, Denmark. Aarhus is placed in the very heart of the Central
Denmark Region and is called “The City of Smiles”. Please go and take a look
at our city and enjoy your stay here in Aarhus. My team and | have been
looking forward to hosting you all and to holding this IEEE conference. We
hope this will be a valuable and inspiring conference and visit stay for you.

A key theme in my research field - Multi Business Model Innovation and
Technology - is to explain the strategic value of technology for business, its
users, customers, employees and networks — and find out how we turn
technology into business. Despite many advances in our understanding of the
way in which technology contributes to business model value creation and to
the betterment of humans, there are still fundamental issues, challenges and
opportunities to be addressed in order for us to deal with the challenges of the
21st century landscape. The purpose of GWS 2016 IEEE Summit was to
explore new technologies and interdisciplinary businesses models related to
future dynamic, agile and real-time value creation. GWS 2016 IEEE Summit
addressed key topics of technologies and business models in the 21st century.
Security, human bond communication, persuasive technologies, energy and
climate saving together with co-creation represent some of the topics in a
world of increasing complexity and turbulence.

The GWS 2016 Global Wireless (IEEE) Summit at Aarhus University brough
researchers and industry together from different fields and countries to
present, debate and reflect on creative approaches to Global Wireless
technologies and business models. Throughout the summit the betterment of
man will be looked at from an interdisciplinary perspective and will involve
the viewpoints of Business and Social Sciences, Science and Technology, Arts
and Health. GWS 2016 summits conferences keynote speeches, paper
presentations, special sessions, “living business model innovation labs on
sustainable energy”, tutorials and many more value propositions gave an
unique opportunity to create, capture, deliver, receive and consume
knowledge and not least - meet with old and new network partners to discuss
existing and new projects.

On behalf of Aarhus University — Business Development and Technology and
of my research group MBIT | welcome all of you to Aarhus and to Aarhus
University.

,’a"‘! Peter Lindgren, Professor, Multi Business Model
3 qu Innovation and Technology

!

)

16



GLOBAL WIRELESS SUMMIT-2016 | NOVEMBER 27-30, 2016 | AARHUS UNIVERSITY, DENMARK

Itis a privilege to host the GWS 2016 Summit at Aarhus University, Denmark,
and | personally look very much forward to welcome you all to my hometown,
Aarhus. The venue of the conference, Aarhus, was ranked second in Lonely
Planet’s ‘Best City in Europe’ ranking for 2016, behind the Peloponnese in
Greece and ahead of Venice (Italy), so you are in for a treat!

If time, remember to visit the ‘The Old Town’ a 3-star attraction in Guide
Michelin that will take you back in time and which is placed only 500 meters
from Aarhus Business School, or take a stroll down the main shopping street,
Stroeget, to visit the cathedral of Aarhus, Sct. Clement, which goes back to year
1100 and contains some of the most beautiful and well kept frescoes. So this
old city will host the new frontier of technology bridging from the old to the
new world. The main theme of this year’s Global Wireless Summit GWS 2016
was one of my core research fields - Multi Business Model Innovation and
Technology. The main objective of the conference was to bridge wireless
technologies and business and to explain the strategic value creation of
technology for business and for all stakeholders. Recent research has
emphasized the contributions of technology in business model development
and in the betterment of humans. However, the frontier of wireless
technologies is continuously pushing the boundaries of what we can do for the
betterment of humans and in designing new and multiple types of businesses.
This conference addressed the opportunities and challenges of wireless
technologies and business development in dealing with the key challenges of
the 21st centuryThe GWS 2016 Global Wireless (IEEE) Summit at Aarhus
University was a global event that will brought together researchers and
industry across from different countries, contexts and fields of expertise in
exploration of the future potentials of Global Wireless technologies and
business models.

Our team and | are looking forward to hosting this conference and hope that
GWS2016 will be a valuable and inspiring conference for you. On behalf of
Aarhus University — Business Development and Technology and of our
research group MBIT | welcome all of you to Aarhus and to Aarhus University.

Annabeth Aagaard, Professor, Multi Business Model
Innovation And Technology

17
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Keynote Speakers

Dr. Anand R. Prasad, Delft University of
Technology, The Netherlands, Fellow IETE, is
Chief Advanced Technologist, Executive
Specialist, at NEC Corporation, Japan, where
he leads the mobile communications security
activity. Anand is the chairman of 3GPP SA3
and GISFI Security & Privacy group. He has
20+ years of experience in all aspects mobile
networking industry in companies around the
globe.

Anand has published 6 books, authored 50+
peer reviewed papers and is a passionate
speaker on security (Globecom, MWC, RSA

Anand R. Prasad etc.). He is editor-in-chief of the “Journal of
' ICT Standardization” published by River
NEC, Japan Publishers.

He is recipient of the 2014 ITU-AJ
“Encouragement Award: ICT Accomplishment
Field” and the 2012 (ISC)2 “Asia Pacific
Information Security Leadership
Achievements” (ISLA) Award as a Senior
Information Security Professional

Keynote Title: 5G Internet of Things
Security

Seshadri Mohan is currently a professor in
Systems Engineering Department at University
of Arkansas at Little Rock, where, from August
2004 to June 2013, he served as the Chair of
the Department of Systems Engineering. Prior
to the current position he served as the Chief
Technology Officer (CTO) and Acting CEO of IP
SerVoniX, where he consulted for several
telecommunication firms and venture firms,
and served as the CTO of Telsima (formerly
known as Kinera). At Telsima, he carried out
extensive business development with
telecommunications and wireless carriers both
in the US and India. Prior to launching IP
Seshadri Mohan, SerVoniX, he was with Comverse, Wakefield,

Massachusetts, as Chief Technology Officer. At
Professor, Systems Engineering ~ Comverse, he was responsible for starting and
Department , University of guiding an advanced development center,
Arkansas at Little Rock, USA developing architectures and solutions to
facilitate the development of wireless and next
generation messaging products, enhancing the
patent portfolio, and evaluating technology
strategies to pursue and providing

19
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Markus Eisénhaur,

Fraunhofer FIT, Germany

recommendations to the executive
management team. Besides these positions, his
industry experience spans New Jersey-based
Telcordia (formerly Bellcore) and Bell
Laboratories. At Telcordia, as a Senior
Research Scientist, he led many projects in the
area of wireless and next generation
technologies, including advancing a
multimedia-capable softswitch, in which areas
he holds several patents. Prior to joining
Telcordia, he was an associate professor at
Clarkson and Wayne State Universities, where
he developed the communications curriculum
and conducted research in computer
networking and source coding algorithms.

Keynote Title: Internet in the Sky

Markus Eisenhauer studied Psychology and
Informatics at the University of Trier in
Germany and received a PhD in Cognitive
Psychology from the same University. Since
2001 he works at the Fraunhofer Institut for
applied Information Technology (FIT) and is
leading the Research Department on User
Centered Computing, focusing on Ubiquitous
Computing, Internet of Things, embedded and
Cyber-Physical Systems, as well on M2M and
HM-Interaction, Usability and Web-
Compliance. Dr. Eisenhauer is the coordinator
of several big European Projects and has
participated in a multitude of large-scale
national funded and European projects
(German Industrie 4.0 and European 1oT). He
works as a Program Chair of international
Conferences, Editor of scientific Journals and
as Expert for the European Commission.

Keynote Title: 10T Services for the
Betterment of Smart Cities

Dr. Walter Weigel graduated from the
Technical University in Munich, Germany, with
the Master Degree in electrical engineering in
1984 and with the Ph. D. degree in 1990. From
1984 to 1991 he was assistant professor at the
Institute of Data Processing at the Technical
University in Munich.

Dr. Weigel is since 1st April 2015 VP and CSO
of the European Research Institute of Huawei,
based in Leuven Belgium and Munich
Germany.

20
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Walter Weigel ;

VP European Research Institute
of Huawei Technologies
Duesseldorf GmbH

Hermann Brand,

Director Innovation, ETSI,
France

He used to be from September 2006 to July
2011 the Director General of the European
Telecommunication Standards Institute ETSI.
Between February 1991 and February 2015 he
held several positions within Siemens AG,
including VP of External Cooperations and
Head of Standardization in Corporate
Technology, VP of the Research & Concepts-
department of the Mobile Networks business
unit as well as Head of the business segment
Video Processing for the semiconductor
business unit (today Infineon).

He is a lecturer at the Technische Universitaet
Muenchen, member of the IEEE SA Board of
Governors, of the Key Enabling Technologies
working group of the European Commission,
the Innovationsdialog of the German
Government and of the Aalborg University
Industry Advisory Council

Keynote Title: Future Wireless Services
Anticipating on Next Generation
Wireless Technologies and Systems

Hermann Brand received his PhD from the
Technical University of Vienna. He started
his professional carrier as a SW developer
and system designer in
telecommunications. He worked as a
researcher in the semiconductor industry
and managed several international R&D
teams in mobile communications
including researchers, system engineers
and delegates to different standards
developing organizations. While his
employer evolved into a diversified IT
service provider, Dr. Brand also worked as
technology manager, innovation manager
and business developer.

Hermann Brand joined ETSI in 2008.
Until 2012 he was responsible for various
institutional services of ETSI, including
new initiatives, partnership management,
membership care, and meeting support.
Since 2012, as Director Innovation, he has
worked closely with members and other

21
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Leo Ligthart,

CONASENSE, Netherlands

stakeholders to setup new standardization
committees/groups, in particular 1SGs.

Keynote Title: ETSI 5G Standards
Education

Doctor of Technology, Delft University of
Technology; Thesis: "Antenna Design and
Characterization based on the Elementary
Antenna Concept", December 1985.
Engineers degree Cum Laude (M.Sc.),
Delft University of Technology; Thesis:
"Electromagnetic Reflections from a
transparent diffraction grating"”, June
1969.

Career/Employment
1968-2011 : Faculty of Electrical
engineering, Delft University ;1976-1977
: Chalmers University
Gothenburg, Sweden
1987-1997 : Advisor-Getronics
Telecom and Industrial
Electronics; 1988-2011
: Professor Delft University
1994-2011 : Advisor-Radio
communications
Rotterdam; 1994-2011:
Director IRCTR, Delft
University of Technology
2009-2012  : Guest professor ITB
University of Technology Bandung,
Indonesia;2011-present : Emeritus
Prof. Delft University of Technology
2011-present : Scientific advisor IRCTR-
Indonesia; 2012-present : Chairman
CONASENSE
2012-present : Adjunct- professor
Universitas Indonesia, Indonesia;
2013-present : Adjunct-
professor ITS Surabaya, Indonesia
2013-present : Board of Governors IEEE-
AESS; 2014-present : Adjunct-professor
Beijing Institute of Technology, China

22
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Steen M. Lynenskjold,

Executive Vice President &
Chief Commercial

Keynote Title: Future Wireless
Services Anticipating on Next
Generation Wireless Technologies
and Systems

Steen Lynenskjold has been employed by
Terma since 1989. Prior to his current
role, Steen has had several assignments
within Terma — latest as Senior Vice
President, Defense & Security, which
covered the global supply of airborne and
naval self-protection systems, SCANTER
radar systems, and tactical command and
control systems for mission-critical
defense and security applications.

Steen Lynenskjold has had a leading role
in making Terma a more global company.
Terma A/S is headquartered at Aarhus
Denmark and maintains Danish facilities
in Copenhagen and Grenaa.
Internationally, Terma has subsidiaries
and operations in The Netherlands,
Germany, the U.S., Singapore, United
Arab Emirates, United Kingdom, and
India.

In 1999, Steen relocated as project
manager for 18 months to Seattle, U.S., to
support the Boeing Joint Strike Fighter
(JSF) aircraft competition within the area
of autonomic logistics. In the period 1990-
1996, Steen worked in Darmstadt,
Germany, to develop command and
control systems for satellites used by the
European Space Agency. Steen holds an
MSc (EE) degree from the Technical
University of Denmark in 1987. In
addition, he graduated as executive MBA
from the Technical University of Denmark
in 2002.

Steen is chairman of the Board of
Directors of the Alexandra Institute, which
is a research-based limited company that
bridges the gap between the IT corporate
sector, research, and education. He is a
member of the IEEE and ACM.
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Steen works at the corporate headquarter
at Lystrup. He and his wife, Eva, have a
daughter, Anna Katrine, and a son,
Christoffer.

Keynote Title: New applications of
SCANTER radar technology
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Invited Speakers

e 18 years experience in Industry &
academia with strong business
acumen, technical, analytical,
research skills

e Proven ability to combine
business, engineering, research
skills to develop innovative ideas
and solutions

e Strong focus on products, services,
applications in industry

e Instrumental in hiring, managing
and mentoring individuals and
teams of highly qualified
professionals in industry and
academia in the above areas

Rajeev Shorey; e Strong ability to collaborate

o effectively across institutional and
Principal cultural boundaries and ability to
Scientist/Researcher,  TCS lead teams across the globe
Innovation Labs e Specialties: Research &

Development
(Communications/Networking &
e Computer Science, Data Analytics,
Big Data)
Areas of Interest:

0 Wireless, Wireline Networks, Internet
o Cyber Physical Systems

0 Telecommunications & Telematics

o Communication Security

0 Emerging Applications and Services in
Telecom/Telematics Industry

o Data Analytics and Big Data

Talk Title: ICT, Capacity Building
and Globalisation
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Marja Anneli
Matinmikko,

University Researcher and
Project Manager, Centre for
Wireless Communications
(CWC), University of Oulu,
Finland

University of Oulu, Centre for
Wireless Communications (CWC),
Oulu, Finland,

University Researcher and
Project Manager since 08.01.2016
VTT Technical Research Centre of
Finland, Oulu, Finland

Senior Scientist and
Project Manager 01.12.2010 —
07.01.2016

Research Scientist
01.01.2002 — 30.11.2010

Research Trainee
12.02.2001 — 31.12.2001
University of Oulu, Finland

Teaching assistant,
Industrial Engineering and
Management 01.02.2000 —
18.06.2000

(part time 50 %)
01.09.2000 — 31.12.2000
Nokia, Oulu, Finland

Logistics coordinator at
Nokia base station plant
01.06.2000 — 31.08.2000

Testing in base station production
17.05.1999 — 20.08.1999

Talk Title: Sharing economy in 5G to
enable local micro operators
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Geir M. Kgien,

University of Agder, Norway

Silvano Pupolin

, University of Padova, Italy

Geir M. Kgien is a professor at the
University of Agder, Norway, within the
field of ICT security.

Currently he is with the Norwegian
Defense Research Institute (FFI), where he
holds a position as principal scientist.
Kgien holds a PhD from University of
Aalborg, Denmark.

He has previously worked for Ericsson
Norway and Telenor R&D amongst others,
and has been a delegate to the 3GPP SA3
(Security) standardization group.

He has worked extensively with access
security in cellular systems, with security
protocol designs, cyber security, privacy
aspects and with security designs for
system architectures.

He is senior member of IEEE and a senior
member of ACM.

Talk Title: Security by Default: Time
to Deliver on a Promise?

Silvano Pupolin (S67, M71, SM83),
received the Laurea degree in Electronic
Engineering from the University of
Padova, Italy, in 1970. Since then he joined
the Department of Information
Engineering, University of Padua, where
currently is Full Professor of Electrical
Communications. He was Chairman of the
Faculty of Electronic Engineering (1990-
1994), Chairman of the PhD Course in
Electronics and Telecommunications
Engineering (1991-1997), (2003-2004) and
Director of the PhD School in Information
Engineering (2004-2007). Chairman of the
board of PhD School Directors of the
University of Padua (2005-2007), Member
of the programming and development
committee of the University of Padua
(1997-2002), Member of Scientific
Committee of the University of Padua
(1996-2001), Member of the budget
Committee of the Faculty of Engineering of
the University of Padua (2003-2009),
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Member of the Board of Governor of CNIT
“Italian National Interuniversity
Consortium for Telecommunications”
(1996-1999), (2004-2007), Director of
CNIT (2008-2010), Chairman of the
budget committee of the Department of
Information Engineering (2014-present),
General Chair of the 9-th, 10-th and 18-th
Tyrrhenian International Workshop on
Digital Communications devoted to
“Broadband Wireless Communications”,
“Multimedia Communications” and
“Wireless Communications”, respectively,
General Chair of the 7th International
Symposium on Wireless Personal
Multimedia Communications (WPMC'04).
He is actively engaged in research on
Digital Communication Systems and Brain
Communication Interface for motor
rehabilitation.

Peter Farkas is with Institute of
Telecommunications, Slovak University of
“'_"“\ Technology in Bratislava (STU) and also
with Institute of Applied Informatics,
% Faculty of Informatics, Pan European
“' University in Bratislava as a Professor.
. From 2002 till 2007 he was Visiting
Professor at Kingston University, UK and
senior researcher at SIEMENS PSE. In
2003 SIEMENS named him VIP for his
innovations and patents. In 2004 he was
awarded with the Werner von Siemens
Excellence Award for research results on
two-dimensional Complete Complementary
Codes. From 2008 to 2009 he worked also
as Consultant for SANDBRIDGE Tech.
(USA). He was responsible leader of a team
: : from STU in projects funded by the
?:z\rllilzllémvgrsny qf European Community under the 5FP and
gy in Bratislava 4 - . <
(STU) 6FP “Information Society Technologies
Programs: NEXWAY IST -2001-37944
(Network of Excellence in Wireless
Applications and technology) and CRUISE

Peter Farkas

Institute of Telecommun
ications,
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(Creating Ubiquitous Intelligent Sensing
Environments) FP6 IST-2005- 4- 027738,
(2006-2007). His research interests
include Error Control Coding,
Communications Theory and sequences for
CDMA. He published 3 chapters in books
45 papers in reviewed scientific journals
and about 98 papers in international
conferences. He is author or coauthor of 7
patents. He is and was serving in TPC of
about 60 international conferences and
presented 12 invited lectures.

As an |EEE volunteer, Prof. Farkas was
serving in IEEE Czechoslovakia Section
Executive Committee in different positions
from 1992 to 2014 and from 2005 to 2006
he served as a chair of Conference
Coordinator Subcommittee in IEEE Region
8. He organized IEEE R8 Conference
EUROCON 2001 and was chairman of
SympoTIC’03, SympoTIC'04, SympoTIC'06
and co-organizer of Winter school on
Coding and Information Theory 2005.

Talk Title: ARQ Strategy Inspired by
Slepian - Wolf Correlated Source
Coding

Radosveta Sokullu received her PhD in
Telecommunications in 1992 from the
Technical University Sofia and in 2000 she
joined Ege University as an Assistant Professor.
She became Head of Telecommunications
Division in 2004. Currently an Associate
Professor at the same department she is and
also Head of the Wireless Communications Lab.
Her research covers different wireless
communication networks and protocols (IEEE
802.15.4, Bluetooth, Wireless Sensor Networks,
Cellular Networks) with a focus on MAC layer
and PHY layer protocol design, resource
sharing, resource allocation, and M2M
communications. She participated in FP 7
CRUISE project as a leader of the Turkish
partners, and has lead a number of projects

Radosveta Sokullu,
Turkey
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Lars Mgller Mikkelsen

Networks and Distributed
Systems, AAU

sponsored by the National Research Council in
Turkey (TUBITAK), by the Ministry of Industry
(SANTEZ) in cooperation with large electronic
companies in Turkey as well as numerous
projects sponsored by the University Research
Fund. She is an active member of the
International Federation of University Women
(IAUW), an IEEE Member and a consultant of
the Student IEEE Branch at the Department of
EEE.

Lars Mgller Mikkelsen has a Master of Science
(MSc) in Networks and Distributed Systems
(2013) from AAU. He is currently finishing his
PhD project titled 'Enhancing loT systems by
exploiting crowd sourcing collected
information from communication networks',
at AAU, Department of Electronic Systems,
Section for Wireless Communication
Networks. His research interests include loT
connectivity, distributed systems and
networks and communication network
performance. He has extensive experience in
working in EU projects and collaborating with
industrial partners from ITS domain. In the ITS
project MOBINET he works with platform
development, particularly automated M2M
service discovery, and development of an
intelligent parking assistant. In the H2020 loT
project BIG loT he works with use case
development, particularly related to public
transport optimization based on people
density information.

Talk Title: On the benefits and challenges of

crowd-sourced network performance
measurements for loT scenarios
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Tracks
Technology

e Machine-to-Machine Communications

e Technology Applications

e Future Wireless Networks and Architectures

e Investigation of Detection, Estimation, Precoding, and Delay
Tolerance of networks

e Antenna Propagation and Channel Modelling

e |CT Assistance for Medical Systems

e Communication and Coding Theory

e Physical Layer

e  Wireless Sensor Network

e Communication, Navigation, Sensing and Services

e Single-Carrier, Multi-Carrier and Broadband Systems

e Reliability, Survivability and Cooperative Communications

e Resource Allocation and Interference Management

e Entrepreneurship and Competence

e Communications

e Security

Business

e Supporting, Persuasive and Sustainable Business Models & invited
Talk

e Unlock Your Personalization towards Quality of life

e Multi business model innovation in a world of human bond
communication

e Imperative Business Models for the Technology for Society:
Intelligent Systems, Sustainable Energy, eHealth, and Big Data

Workshops
e  Workshop on Creative Services, Users and Usable Privacy
e Workshop on eWALL Visions 2017 and beyond
e Biogas 2020 Session-1 &2
e Pearl Project Demonstration
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Program: Sunday, November 27

TUTORIAL
Time Slot nday, November 27| Tutorials
09:00- Registration
18:00

Morning Tutorial Session
Tutorial on “Advanced Business Modelling in a world of
09:00- disruptive technologies ”

10:30 Peter Lindgren; Multi Business Model Innovation and HALL-
Technology, Aarhus University, AU Herning, Denmark 1
10:30-
11:00 Coffee Break
Tutorial on “Advanced Business Modelling in a world of
11:00- disruptive technologies ”(Contd.)
13:00 Peter Lindgren; Multi Business Model Innovation and HAlLL'

Technology, Aarhus University, AU Herning, Denmark

13:00-

14-00 LUNCH
Afternoon Tutorial Session
Tutorial on “Smart UniverCity: A Pathway to World with

14:00- Thailand as A Case Study” o )

15:30 Chayaporr_w Wattar_wasm, Mae Fah L_uang University, Thailand HALL-
Thongchai Yooyativong, Ph.D., Senior Lecturer, School of 1
Information Technology, Mae Fah Luang University, Thailand

14:00- Tutorial on “Localization/sensir_wg_vx_/ith LTE (in the

15:30 framework of the CONASENSE initiative) ” HALL-

. Ernestina Cianca; University of Rome Tor Vergata, Italy 2

15:30-

16:00 Coffee Break
Tutorial on “Smart UniverCity: A Pathway to World with
Thailand as A Case Study”(Contd.)

16:00:-- Chayaporn Wattanasiri, Mae Fah Luang University, Thailand HALL-
18:00 Thongchai Yooyativong, Ph.D., Senior Lecturer, School of 1
Information Technology, Mae Fah Luang University, Thailand

Tutorial on “Localization/sensing with LTE (in the
16:00:-- framework of the CONASENSE initiative) ”(Contd.) HALL-
18:00 Ernestina Cianca; University of Rome Tor Vergata, Italy 2
18:00- Welcome
19:00
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Program: Monday, November 28

GRAND OPENING

Day2: Monday, November 28 | Grand Opening, Workshops, Special Sessions,
Business and Technical Sessions | Part-1

Registration

Ramjee Prasad, Steering Board Chair GWS ,Founder
Chair, GISFI

“;aezgﬂral Peter Lindgren, General Chair, GWS 20

HALL-
Opening Brian Bech Nielsen, Rector (President), Aarhus 1
Speech University
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Program: Monday, November 28

Day2: Monday, November 28 | Grand Opening, Workshops, Special
Sessions, Business and Technical Sessions |

KEYNOTE SPEECH
Keynote | Leo Ligthart, Conasense, Netherlands; Future

10:15- | Speech Wireless Services Anticipating on Next Generation HALL-1
ll.:15 -2 Wireless Technologies and Systems
geggg:e Seshadari Mohan, University of Arkansas at HALL-1
_3p Little Rock, USA; Internetin the Sky
11:15-
11-45 Coffee Break
_ Technical and Business Sessions ALL
1145 ROOMS/
13:15 See the details of Technical and Business Sessions of Day 2 below
this page HALLS
13:15-
14:15 Lunch

Session A-1: Keynote and Invited Talks-1

Keynote | Walter Weigel , VP European Research
Speech- | Institute of Huawei Technologies Duesseldorf
4 GmbH; State of the art in 5G research

14:15- | Invited | Rajeev Shorey; Principal Scientist/Researcher, HALL-1
15:45 | Talks-1 | TCS Innovation Labs.

Marja Anneli Matinmikko , Centre for Wireless

Invited Communications (CWC), University of Oulu,
Talks-2 Finland; Sharing economy in 5G to enable local micro

operators
15:45-
1615 Coffee Break
Session A-2: Invited Talks-2
Invited Geir M. Kgien , Professor , University of Agder,
. Norway; Security by Default: Time to Deliver on a
16:15- Talks-3 .
17:15 Promise? HALL-1
' . Silvano Pupolin, DEI - University of Padua,
Invited o A ] i
Talks-4 Padova, Italy; Signal Processing in Neuroscience: a

Telecommunications view

Welcome Reception at Town Hall Aarhus

Banquet Speech at Music House in Aarhus;
Indian Ambassador to Denmark, Mr. Rajeev Shahare

GALA DINNER at Music House in Aarhus

End of Day 2
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Day2: Monday, November 28 | Grand Opening, Workshops, Special Sessions, Business and
Technical Sessions | (Continued)

09:00-

18:00 Registration

Session A-3: Machine to Machine Communications-1 (HALL-1) Page

Resource Allocation Strategy for Ultra-Reliable Communication in
a Factory Environment;

Bikramjit Singh and Olav Tirkkonen (Aalto University, Finland); Zexian Li and
Mikko Uusitalo (Nokia Bell Labs, Finland)

Linear Wireless Sensor Networks in M2M Communications: MAC
Layer Protocol Comparison;

1570315717 Radosveta Sokullu, Eren Demir, Abdullah Balc1 and Burhan Seker (Ege
11:45- University, Turkey)
13:15

1570314888 54

58

Decentralized Mobile Cloud Computing using 5G Networks;
George Suciu (Politehnica University of Bucharest & BEIA Consult
1570316804 International SRL, Romania); Codrin Burla (University Politehnica of 63

Bucharest, Romania); loana Marcu (University POLITEHNICA of Bucharest,
Romania); Simona Halunga and Carmen Voicu (University Politehnica of
Bucharest, Romania)

Data Recovery For Workgroup Distribution File System (WDFS);
1570319530 Ravi Upra and Mayoon Yaibuates (Mae Fah Luang University, Thailand); 68

Roungsan Chaisricharoen (Mae Fah Luang University & School of Information
Technology, Thailand)

13:15-

14:15 Lunch

Session A-4: Technology Applications (HALL-2) Page
The Influence of Network Neutrality on CONASENSE Innovation;
Yapeng Wang (Aalborg University, Denmark)

1570325812 72

Improving Consideration Performance of Student Loan Fund using
1570321320 Data Clustering Approach; 85
Klangwaree Chaiwut (Mae fah luang, Thailand)

Overview and challenges with HF RFID systems;
1570277648 Kevin D'hoe, Nobby Stevens, Jean-Pierre Goemaere, Bart Nauwelaers and 91
11:45- Lieven De Strycker (KU Leuven, Belgium)

13:15 Realization of Global Precision Agriculture Monitoring System

using WiFi-Based Sensor Nodes and Internet of Things Open Data
1570321737 Platform: A Case Study in Thailand; 96
Thongchai Yooyativong (Mae Fah Luang University, Thailand)

Role of Mobile Technology Evolution in Accelerating Digital
Transformation of Traditional Businesses and Deriving a Score
Card Model that can Estimate the Growth Factor

1570324232 N . B . 101
57032423 Jeevarathinam Ravikumar (Stanley Black and Decker, United Kingdom); o
Harshini Arumugam (ACS Egham International School, United Kingdom);
Ramjee Prasad (Aarhus University, Denmark)

13:15-

14:15 Lunch
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Day2: Monday, November 28 | Grand Opening, Workshops, Special Sessions, Business and

Technical Sessions | (Continued)

09:00-

18:00 Registration

Session A-5: Future Wireless Networks and Architectures (HALL-3) Page

Distributed Dynamic Backhauling in Self-I1tinerant Intelligent Aerial
Radio Architecture;
1570825293 Purnima Lala Mehta (Aalborg University, India); Troels B. Serensen (Aalborg 1o7

University, Denmark); Ramjee Prasad (Aarhus University, Denmark)

Hierarchical Network Design and Optimal Deployment of LTE Enabled
RSUs in VANET;
1570313903 Feng Jiayong, Wu Muging and Min Zhao (Beijing University of Posts and 12

Telecommunications, P.R. China)

11:45- Scalable Software-Defined Networking Based on Heap Structure;
13:15 Yang Liu (BeiJing University of Posts and Telecommunications, P.R. China);
Zhuging Jiang (Beijing University of Posts and Telecommunications, P.R. China);
1570287885 Yi Zhao (Beijing Institute of Spacecraft System Engineering, P.R. China); He 117
Shanbao (China Academy of Space Technology, P.R. China); Chan Wang, Aidong
Men and Beihang Zhang (Beijing University of Posts and Telecommunications,
P.R. China)

Towards a configurable state model for the 5G radio access networks;
1570321566 Sofonias Hailu (Aalto University, Finland); Mikko Saily (Nokia Bell Labs, 123
Finland); Olav Tirkkonen (Aalto University, Finland)

Enhancing Peer-to-Peer Communications for Future Wireless Systems;
1570287854 Ugljesa Urosevic and Zoran Veljovic (University of Montenegro, Montenegro); 128
Ramjee Prasad (Aalborg University, Denmark)

13:15-

14:15 Lunch

Session A-6: : Investigation of Detection, Estimation, Precoding, and Delay Tolerance
of networks (HALL-4)

A Survey on Live Virtual Machine Migration;
Arsch Sharma Vimal, Ashu Saxena and Karthick Nanmaran (SRM University, India)

Enhanced Energy Saving Mechanism for Multi-Radio Multi-Channel
Wireless Mesh Networks;
1570316721 Samreen Umer, Kenneth N Brown and Cormac J. Sreenan (University College Cork, 139

Ireland)

A Topological Map Merging Method Based on Localization of Multi-Robot
SLAM;

Rui Qu and Zhuging Jiang (Beijing University of Posts and Telecommunications, P.R.
1570286941 | China); Guanghua Zhang (Shenzhen Skycaster Micronics Inc., P.R. China); Beihang 145
Zhang, Chan Wang and Aidong Men (Beijing University of Posts and

11:45- Telecommunications, P.R. China); Chonghua Liu (Beijing Institute of Spacecraft
13:15 System Engineering, P.R. China)

DDoS Attack Detection in SDN-based VANET Architectures;

Anton Katov (Aalborg University & CTIF, Denmark); Martina Todorova and
1570292461 | Stamelina Todorova (Aalborg University, Bulgaria); Albena Mihovska (Aalborg 151
Universitet, Denmark); Ramjee Prasad (Aalborg University, Denmark); Vladimir K.
Poulkov (Technical University of Sofia, Bulgaria)

Coordinated Hybrid Precoding for 3D Millimeter Wave Massive MIMO in
5G H-CRAN;
1570815724 Jialin Cai and Sun Songlin (Beijing University of Posts and Telecommunications, P.R. 157

China); Bo Rong (Communications Research Center Canada, Canada)
Precoding Design for Massive MIMO Time Divisio

1570315928 Gao Wei, Wu Muging, Zhao Min, Cheng Yanqing Beijing Laboratory of Advanced
Information Network Beijing University of Posts and Telecommunications Beijing
100876, P. R. China n Duplex System;

Page

1570321697 133

163

13:15-

14:15 Lunch
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Time Day2: Monday, November 28 | Grand Opening, Workshops, Special Sessions, Business and Technical

Sessions | (Continued)

Slot

09:00-

18:00 Registration

Session A-7: Antenna Propagation and Channel Modelling (HALL-5) Page

Performance Improvement of Relay System Using Polarization
Diversity;

Maja Delibasic (University of Montenegro & Research Center for ICT,
Montenegro); Milica Pejanovic-Djurisic (University of Montenegro ,Montenegro)

1570287528 168

Estimation of Radio Signal Spatial Local Mean;
11:45- 1570295045 Pamela Njemcevic (University of Sarajevo, Bosnia and Herzegovina); Vlatko 173
13:15 Lipovac (University of Dubrovnik, Croatia)

Microstrip Antenna with Inserted Slot for Dual-Polarized;
Teeravisit Laohapensaeng (Mae Fah Luang University, Thailand)

1570322064 178

A Contemporary Survey on Accuracy Demands of Mobile Navigation
Systems;

Karthick Nanmaran and Amutha Balakrishnan (SRM University, India); Gokul
Ashok N (Larsen & Toubro, India)

1570322285 183

13:15-

14:15 Lunch

Session A-8: Machine to Machine & Green Communications-2 (HALL-6) Page
Modeling Service Interaction in M2M Connectivity Management;

1570278672 Evelina Pencheva, Ivaylo Atanasov, Anastas Nikolov and Kamelia Nikolova 189
(Technical University of Sofia, Bulgaria)

Research and Experiment of the Indoor Position System Based on
Smartphones;

Yingxin Lou and Zhimiao Wang (Beijing University of Posts and
Telecommunications, P.R. China)

Relay Assisted Device to Device Communication: Approaches and
11:45- Issues;

. 157 77 N . . 5
13:15 5703085 Uyoata Uyoata (University of Cape Town); Mghele E. Dlodlo (University of Cape

Town, South Africa)

1570291407 194

199

Energy-efficient Management System for Smart Air Conditioners;
1570313406 Sarang Gosavi (Cyber Advanced Technology, USA); Neeli Rashmi Prasad (Center 205
for TelelnFrastructure (CTIF), USA)

Energy-Harvesting Aware Clustering Scheme for Wireless Sensor
Networks with Non-uniform Energy-Harvesting rate;

1570316359 Daiki MAEMOTO, Kazuo MORI, Kosuke SANADA, and Hideo KOBAYASHI 210
Graduate School of Engineering, Mie University 1577 Kurimamatiya-cho, Tsu-shi,
Mie, 514-8507, Japan

13:15-

14:15 Lunch
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Day2: Monday, November 28 | Grand Opening, Workshops, Special Sessions, Business and Technical Sessions
| (Continued)

09:00-

18:00 Registration

Session A-9: ICT Assistance for Medical Systems (HALL-7) Page

Denoising Images by Variational Mode Decomposition and Spectral

Subtraction;

Bogdan Gavriloaia, Radu Vizireanu and Octavian Fratu (University Politehnica of 215

Bucharest, Romania); Cristian Barca (University of Pitesti, Romania); Constantin

Mara (University of Pitesti & Dacia S.A., Romania); Gheorghe Gavriloaia (University of

Pitesti, Romania)

Trend Predictive Model of Cardiovascular Complication for Type 2

1570291544 Diabetes Mellitus with Hypertension Patients; 219

Napa Rachata and Punnarumol Temdee (Mae Fah Luang University, Thailand)

Classification of Mental Tasks from EEG Signals using Spectral Analysis,
PCA and SVM;

11:45- 1570294317 Nikolay Neshov, Agata Manolova and Ivo Draganov,(Technical University of Sofia,

13:15 Bulgaria)

Increased Personalization and Intelligent Behavior of Future Workplaces

Based on Applied CBR-Based Decisions Support Service;

Anton Katov (Aalborg University & CTIF, Denmark); Sofoklis Kyriazakos (Aalborg

Universitet, Denmark); Ramjee Prasad (Aalborg University, Denmark)

An overview of children activity monitoring framework for attention

deficit hyperactive disorder analysis;

Tew Hongthong (Mae Fah Luang University & School of Information Technology,

Thailand)

Empowerment of Autistic Children in Learning Experience of Life Skills

and Society Adaptation through Digital Interactive Online Media;

Banphot Nobaew (Mae Fah Luang University & Mae Fah Luang University, Thailand);

Weeranut Intagan (Silpakorn University, Thailand)

1570286094

224

1570315237 228

1570321456 233

1570321559 237

13:15-

14:15 Lunch

Session A-10: Communication and Coding Theory-1 (HALL-8) Page

Mobile Surveillance Application for Hybrid WiMAX-Wi-Fi Systems;
1570279192 Smart Lubobya, Mghele E. Dlodlo and De Jager Gerhard (University of Cape Town, 242
South Africa); Ackim Zulu (University of Zambia, Zambia)
Maximizing LTE Network Performance by using Differential Scheduling
and Carrier Aggregation;
1570287834 | Madalina Oproiu (University Politehnica of Bucharest & Orange Romania, Romania); 247
Vlad Boldan (Network Operational Skill Center-Orange, Romania); Alexandru Vulpe
and lon Marghescu (University Politehnica of Bucharest, Romania)
Robust C-RAN Precoder Design for Wireless Fronthaul with Imperfect
Channel State Information;
Dong Wang, Ying Wang, Ruijin Sun and Xiangyang Zhang (Beijing University of Posts
and Telecommunications, P.R. China)

11:45-
13:15

1570314189 252

Multiple-access performance and interleaver collision in IDMA systems;

Olar_mrewz_iju B Wojuola (U_niversity 9f KwaZuI-_Nata!, So_uth Afri(_:a); Stanley Mneney 258
(University of St. Joseph in Tanzania, Tanzania); Viranjay M Srivastava (University of
KwaZulu-Natal, Durban & South Africa, South Africa)

A Combined method of LDPC-Polar code for image transmission

Tanaporn Payommai (KMUTT, Thailand)

1570316856

1570321594 263

13:15-

14:15 Lunch
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Program: Tuesday, November 29

-glngte Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-
1
09:00- X 3
18:00 Registration
KEYNOTE SPEECH
Keynote Markus Eisenhaur, Fraunhofer FIT, Germany;
Speech-5

09:00- Keynote

10:45 Speech -6
Keynote Steen M. Lynenskjold, Executive Vice President & Chief Commercial
Speech -7 Officer (CCO) Terma;

Hermann Brand, ETSI, France; ETSI 5G Standards HALL 1

10:45-
1115 Coffee Break
Session B-1: Invited Talks-3
Peter Farka$, Institute of Telecommunications, Slovak University of
Invited Technology, Bratislava (STU) & Frank Schindler Faculty of
Tr;\llllse-s Informatics, Pan European University
Bratislava, Slovakia; ARQ Strategy Inspired by Slepian - Wolf Correlated
11:15- Source Coding HALL 1
13:15 Invited Radosveta SOKULLU, Abdullah BALCI; M2M Communications — promises
Talk -6 and challenges
Invited Lars Mgller Mikkelsen, AAU; The benefits and challenges of crowd-sourced
Talk -7 network performance measurements for 10T scenarios
Invited Shyam Chakraborty (Trinnect Ltd , Finland); mHealth: taking
Talk-8 healthcare to rural India;
13:15-
14:15 Lunch
Technical and Business Sessions Day 3 (Afternoon -1)
14:15- ALL
15:45 . . ) . . HALLS/
See the details of Technical and Business Sessions (afternoon) of Day 3 below this page ROOMS
15:45-
1615 Coffee Break
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Tsi;;'te Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-
2
09:00- . .
18:00 Registration
13:15-
14:15 Lunch
Session B-2: Resource Allocation and Interference Management (HALL-1) Page

ICMP Based IP address Recovery Method for DHCP;
Mayoon Yaibuates (Mae Fah Luang University, Thailand); Roungsan

1570319520 Chaisricharoen (Mae Fah Luang University & School of Information Technology, 267
Thailand); Ravi Upra (Mae Fah Luang University, Thailand)

1415- Inter-cell interference avoidance by active coordination of scheduling

15-45 1570285073 f(?r dov’vnlmk on LTE like sy§tems, . _ _
Jan Kulik (Softea, s. r. 0., Slovakia); Peter Farkas (Slovak University of
Technology, Slovakia)
Challenges in Wireless Technologies Coexistence in Smart Home
Environments;

1570320530 Antonija Marinéi¢ (FER, Croatia); Antun Kerner (Faculty of Electrical 277

Engineering and Computing (FER), Croatia); Dina Simunic (University of Zagreb,
Croatia)

272

15:45-

1615 Coffee Break

Session B-3 Communication and Coding Theory-2 (HALL-1) Page

Cross-correlation index and multiple-access performance of Gold

codes;
1570316862 Olanrewaju B Wojuola (University of KwaZul-Natal, South Africa); Stanley 282
Mneney (University of St. Joseph in Tanzania, Tanzania); Viranjay M Srivastava
(University of KwaZulu-Natal, Durban & South Africa, South Africa)
Leveraging TV White Spaces as a Tool for Improved Rural Broadband
Connectivity in Developing Countries: An Operational Perspective;
Alexander Osei-Owusu (Aalborg University, Denmark); Kwesi Biney-Assan
(Ghana Technology University College, Denmark)

Performance of Non-binary Tail-biting LDPC Convolutional Code
1570322217 Encoder Design for Image Transmission; 293
Tanaporn Payommai (KMUTT, Thailand)

Teaching Chinese as a Foreign Language Teachers' Epistemic Beliefs,
Pedagogical Beliefs and Their Beliefs about the Use of ICT in Northern
Thailand;

1570321585 Fang Yuan (School of Sinology, Mae Fah Luang University, Thailand); Nikorn 302
Rongbutsri (School of Information Techology & Mae Fah Laung University,
Thailand); Thanon Phunsapphaisan (School of Sinology, Mae Fah Luang
University, Thailand)

1570321835 286
16:15-

17:45

18:00- End of Day 3
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Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-3

09:00-
18:00
13:15-
14:15

Registration

Lunch

Session B-4: Physical Layer (HALL-2) Page

Extend SDN Network by Multi-controller Based on Fibonacci Heap;

Chan Wang and Zhuging Jiang (Beijing University of Posts and Telecommunications,

P.R. China); Yi Zhao (Beijing Institute of Spacecraft System Engineering, P.R. China);
1570286761 Yang Liu (BeiJing University of Posts and Telecommunications, P.R. China); Rui Qu 308

and Aidong Men (Beijing University of Posts and Telecommunications, P.R. China);

Chonghua Liu (Beijing Institute of Spacecraft System Engineering, P.R. China); Li

Zhendong (China Academy of Space Technology, P.R. China)

In-Service Assessment of Mobile Services QoE from Network Parameters;
1570287348 | Sibila Isak-Zatega (BH Telecom, Bosnia and Herzegovina); Vlatko Lipovac (University 314

of Dubrovnik, Croatia)

14:15- OFDM Error Floor Based EVM Estimation;
15:45 1570291893 Adriana Lipovac (University of Dubrovnik, Croatia); Borivoj Modlic (University of 320
Zagreb, Croatia); Mislav Grgic (University of Zagreb & Faculty of Electrical
Engineering and Computing, Croatia)
Integrated Microstrip Resonator Network for Multi-band Microwave
Filter;
1570294214 Bogdan Gavriloaia, Simona Halunga, Octavian Fratu and Radu Vizireanu (University 324
Politehnica of Bucharest, Romania); Gheorghe Gavriloaia (University of Pitesti,
Romania)
Sustainable Routing Protocol To Improve Life Time Of MANET;
1570316800 | Manohar S. Chaudhari and Soumya Samal (Technical University of Sofia, Bulgaria); 329
Pavlina Koleva and Vladimir K. Poulkov (Technical University of Sofia, Bulgaria)

The New Methodology for Vehicular Network;

1670321570 Krittika Kantawong (Mae Fah Luang University, Thailand)

333
15:45-

1615 Coffee Break

Session B-5: 1oT and WSN (HALL-2) Page

Primary Evaluation of a Software-defined Security Architecture for an 1oT
Environment;
Stefan-Ciprian Arseni, Alexandru Stancu and Alexandru Vulpe (Faculty of Electronics,
Telecommunication and Information Technology; University Politehnica of Bucharest, 339

1570291858 Romania); Madalina Oproiu (University Politehnica of Bucharest & Orange Romania,
Romania); Simona Halunga and Octavian Fratu (Faculty of Electronics,
Telecommunication and Information Technology; University Politehnica of Bucharest,
Romania)
DCDT: Degree-based Multi-hop Clustering Scheme with Directional

16:15- Packets Transmission for EH-WSNs;
17:45 1570309750 | Dan Liu (Beijing University of Posts and Telecommunications, P.R. China); Yan Sun 344

(Queen Mary University of London, United Kingdom); Changchuan Yin (Beijing
University of Posts and Telecommunications, P.R. China)
Effect of GPS errors on Emission model;

1570316846 Anders Lehmann (Arhus University, Denmark); Allan Gross (University of Aarhus, 349
Denmark)
Design and Performance Analysis of RTS/NCTS Based MAC Protocol in
IEEE 802.11 Systems;

1570321323 Md. Emdadul Haque (University of Rajshahi, Bangladesh); Faisal Tariq (Queen Mary 355
University of London, United Kingdom); Ghazanfar A. Safdar (University of
Bedfordshire, United Kingdom); Yue Chen (Queen Mary University of London, United
Kingdom)

18:00- End of Day 3
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Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-4
09:00- . .
18:00 Registration
13:15-
14:15 Lunch
Session B-6: Workshop on Creative Services, Users and Usable Privacy -1 (HALL-3) Page
14:15- Organiser:
15:45 Knud Erik Skouby, Professor, Director: Professor and founding director of center for
Communication, Media and Information technologies (CMI), Aalborg University/
Copenhagen
Cybersecurity Challenges for SMEs;
1570321653 Samant Khajuria , K_nuq Erik Sk_ouby, and LeneT. Sgrensen; ) _ 633
Center for Communication Media and Information Technologies (CMI), Electronics
Systems Aalborg University, Copenhagen, Denmark
Cybersecurity Challenges for Public Authorities
1570321656 Samant Khajuria , Kpuch Erik Skpuby, and LeneT. Sgrensen; ) ) 638
Center for Communication Media and Information Technologies (CMI), Electronics
Systems Aalborg University, Copenhagen, Denmark
15:45-
16:15 Coffee Break
Session B-7: Workshop on Creative Services, Users and Usable Privacy -2 (HALL-3)
16:15- Organiser:
17:45 1570281939 Knud Erik Skouby, Professor, Director: Professor and founding director of center for HALL-
Communication, Media and Information technologies (CMI), Aalborg University/ 3
Copenhagen
18:00- End of Day 3
Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-5
09:00- . .
18:00 Registration
13:15-
14:15 Lunch
Session B-8: Workshop on eWALL Visions 2017 and beyond-1
14:15- . . . . . . . . . HALL-
15:45 Dina Simunic (University of Zagreb, Croatia); Ramjee Prasad (Aalborg University, a
1570285359 | Denmark); Sofoklis Kyriazakos (Aalborg Universitet, Denmark); Antun Kerner
(University of Zagreb, Cote d'lvoire)
15:45-
16:15 Coffee Break
Session B-9: Workshop on eWALL Visions 2017 and beyond-2
16:15- . . . . X . X . .
17:45 Dina Simunic (University of Zagreb, Croatia); Ramjee Prasad (Aalborg University, HALL-
1570285359 | Denmark); Sofoklis Kyriazakos (Aalborg Universitet, Denmark); Antun Kerner 4
(University of Zagreb, Cote d'lvoire)
18:00- End of Day 3
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Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-6

09:00-
18:00
13:15-
14:15

Registration

Lunch

Session B-10: Communication, Navigation, Sensing and Services (HALL-5) Page

Detection of offensive lateral movements using finite-state-machine-based
1570317388 patterns; 360
Alessandro Greco and Giuseppe Bianchi (University of Rome "Tor Vergata", Italy)
Experimental Low Complexity CubeSat-based Network for Alert Messages
Broadcasting;
1570319771 Alessio Fanfani (University of Florence - CNIT, Italy); Sara Jayousi (CNIT University 366
of Florence, Italy); Simone Morosi (University of Florence - CNIT, Italy); Luca Simone
Ronga (CNIT, Italy); Enrico Del Re (University of Florence & CNIT, Italy)

A coherence study on EEG and EMG signals;
1570321660 Giulia Cisotto (University of Padua, Italy); Umberto Michieli (University of Padova, 372
Italy); Leonardo Badia (Universita degli Studi di Padova, Italy)
EGNSS High Accuracy System Improving Photovoltaic Plant Maintenance
using RPAS integrated with Low-cost RTK Receiver;
Marco Nisi, Fabio Menichetti Sistema, tica S.p.a, Via Bramante, 43, 05100 Terni TR,
1570328185 Italy; Bilal Muhammad , Ramjee Prasad CTIF Section, Department of Electronic 376
Systems, Aalborg University, Denmark; Ernestina Cianca CTIF Section, Department of
Electronics, University of Rome Tor Vergata, Italy; Alberto Mennella, Graziano
Gagliarde TopView srl, Via Santa Croce, 9, San Nicola La Strada, 81020 (CE), Italy
Davide Marenchino Entec S.p.a, Via Montegrappa, 2, 12038 Savigliano (CN), Italy

14:15-
15:45

Challenges in self-coordinating and adaptive CPS with human in the loop;
1570321685 Vladimir K. Poulkov, Agata Manolova, Krasimir Tonchev and Ognian Boumbarov 383
(Technical University of Sofia, Bulgaria)

Advanced Multi-Constellation EGNSS Augmentation and Monitoring
Network (AUDITOR);
Esther Lopez ,Jacobo Dominguez and Beatriz Quijano (ACORDE Technologies S.A.,
Spain); Carles Fernandez-Prades , Javier Arribas (Centre Tecnologic de
1570320554 Telecomunicacions de Catalunya (CTTC), Spain); Manuel Hernandez Pajares , Alberto 389
Garcia-Rigo (JAGE/UPC, Spain); Michael Schmidt and Andreas Goss (Technische
Universitat Muinchen, Germany); Emiliano Spaltro Juan Grosso (Alpha Consultants,
Italy); Machi Symeonidou ,Spiros Fountas and Zisis Tsiropoulos (Draxis
Environmental, Greece); Frits Van Evert and Pieter Blok (Wageningen Plant Research,
The Netherlands); David Roma (University of Barcelona, Spain)

15:45-

16:15 Coffee Break

Session B-11: Single-Carrier, Multi-Carrier and Broadband Systems
(HALL-5)

Performance Analysis of Filter Bank Based Multicarrier Waveform for
1570316383 Future Wireless Systems; 395
Deepa. T and T Rama Rao (SRM University, India);
Optical Channel Analysis of Turbo coded MIMO-OFDM system for Visible
Light Communication;
Sabitha Gauni (SRM University, India); Manimegalai Ct (INDIA & Srm University,
India); T Rama Rao (SRM University, India)

A Hybrid Pedestrian Navigation Based on Activity Sequence Recognition,
Map Matching and HMM;
Beihang Zhang and Zhuging Jiang (Beijing University of Posts and
Telecommunications, P.R. China); Guanghua Zhang (Shenzhen Skycaster Micronics
1570286737 Inc., P.R. China); Rui Qu (Beijing University of Posts and Telecommunications, P.R. 405
China); Yang Liu (BeiJing University of Posts and Telecommunications, P.R. China);
Aidong Men (Beijing University of Posts and Telecommunications, P.R. China); Yi
Zhao (Beijing Institute of Spacecraft System Engineering, P.R. China); Shanbao He
(China Academy of Space Technology, P.R. China)
Personalized Learning in a Virtual Learning Environment Using
1570292332 Classification of Objective Distance; 411
Sataworn Chaichumpa (Mae Fah Luang University, Thailand)
Maritime wireless multimedia communication system based on Software
Defined Radio;

Chen Zhenjia (University of Hainan, P.R. China); Yonghui Zhang (Hainan University,
P.R. China)

Page

1570316444 399

16:15-
17:45

1570316596 415

18:00- End of Day 3
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Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-7

09:00-
18:00
13:15-
14:15

Registration

Lunch

Session B-12: Reliability, Survivability and Cooperative Communications (HALL-6) Page

Characterizing the Service Usage of Online Video Sharing System: Uploading v.s.
Playback;
Chenyu Li, Jun Liu, Dr. and Shuxin Ouyang (Beijing University of Posts and
Telecommunications, P.R. China)
Characterizing the Content Popularity of Online Video Service;
1570285305 | Chenyu Li, Jun Liu, Dr. and Shuxin Ouyang (Beijing University of Posts and 425
Telecommunications, P.R. China)
14:15- Evaluating QoS in Large-Scale Wireless Sensor Networks in Context of
15:45 1570320524 Smart Homes; 430
Ana Koren (FER, Croatia); Dina Simunic (University of Zagreb, Croatia)
Load-balanced Clustering Approach for Cooperative D2D
Communications in Cellular Networks;
1570322062 Enis Kocan (University of Montenegro, Montenegro); Milica Pejanovic-Djurisic 435
(University of Montenegro & Centre for Telecommunications, Montenegro); Sofoklis
Kyriazakos (Aalborg Universitet, Denmark)

1570278491 420

Energy-efficient two-hop OFDM DF relay system;
Enis Kocan (University of Montenegro, Montenegro); Milica Pejanovic-Djurisic
1570286718 (University of Montenegro & Centre for Telecommunications, Montenegro); Sofoklis 440
Kyriazakos (Aalborg Universitet, Denmark)
15:45-

16:15 Coffee Break

Session B-13: Resource Allocation and Interference Management (HALL-6) Page
Identifying and Analyzing Hotspots in Urban Cities from Cellular Network
Data;
Sudong Zhang, Yuanyuan Qiao and Jie Yang (Beijing University of Posts and
Telecommunications, P.R. China)
16:15- Resource Scheduling Approach for LTE-A based Network Incorporating a
17:45 1570316421 Moving Rel.ay Node System E_qmpped Tralr_w, ' i . _
Ayotunde Laiyemo (Centre for Wireless Communication, Finland); Harri Pennanen
and Pekka Pirinen (University of Oulu, Finland); Matti Latva-aho (UoOulu, Finland)
Motion Estimation in Video Sequences by Using Region Based and Optical
Flow Algorithm;
1570321674 Narasak Boonthep and Kosin Chamnongthai Department of Electronic and 455
Telecommunication Engineering King Mongkut's University of Technology Thonburi
Bangkok, Thailand

1570315021 445

450

18:00- End of Day 3
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Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-8
09:00- . .
18:00 Registration
13:15-
14:15 Lunch
Session B-14: Pearl Project Demonstration
14:15- HALL-
15:45 Pearl Project Demonstration 7
Organizers: Sofoklis Kariazakos; Anton Nikolaev Katov
15:45-
16:15 Coffee Break
Session B-15: Unlock Your Personalization towards Quality of life (HALL-7) Page
A Novel Naturalistic Concept Proposal "ATMAN" towards Human
1570316568 Evolution for Personal Bliss, Harmony and Global Peace; 460
16:15- Shobha Lala, Ramjee Prasad; Aarhus University, Denmark
17:45 Towards quality of life - A case study from the Netherlands and
1570324236 Denmark; 465
Ramjee Prasad; Aarhus University, Denmark
The Practice and Impact of ATMAN on Human Mind and Body
1570321630 Shobha Lala , Ramjee Prasad; Aarhus University, Denmark 498
18:00- End of Day 3
Time
Slot Tuesday, November 29 | Workshops, Special Sessions, Business and Technical Sessions | Part-7
09:00- . .
18:00 Registration
13:15-
14:15 Lunch
14:15- . - . HALL-
1545 Session B-16: Biogas 2020 Session-1 8
15:45-
1615 Coffee Break
16:15- ) . HALL-
17:45 Session B-17: Entrepreneurship and Competence 8
18:00- End of Day 3
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Program: Wednesday, November 30

Time
Slot Wednesday, November 30 | Plenary Session, Business and Technical Sessions | Part-1
09:00- . .
18:00 Registration
09:00- Session C-1: Supporting, Persuasive and Sustainable Business Models & invited Talk page
11:00 (HALL-1) g
Supporting sustainable use of persuasive technology in the creation of
1570319761 sustainable business models; 503
Annabeth Aagaard (Aarhus University, Denmark)
Human Bond in a world persuasive business models embedded with
Disruptive Technologies;
1570821728 Peter Lindgren (Aarhus University Birk, Italy); Annabeth Aagaard (Aarhus 507
University, Denmark)
09:30- BUSINESS MODEL INNOVATION COMPETENCES "What
1100 1570322056 interdisciplinary competences can really value and do Business Model 513

Innovation?"
Peter Lindgren (Aarhus University)
Biogas in Denmark and the Wireless Business Model - Discussions on
1570316089 Potential Value Upgrading; 521
Morten Soendergaard (Aarhus University, Denmark)
Business strategy on service and data driven multi business model
1570320380 platform in a world of persuasive technologies; 526
Troels Andersen (Aarhus University BSS, Denmark)

11:00-
11-30 Coffee Break
Technical and Business Sessions Day 4 (Morning)

11:30- HALL
13:00 1
13:00-
14:00 Lunch

X Technical and Business Sessions Day 4 (Afternoon )
14:00- HALL
15:30 1
15:30 END OF GWS 2016
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Time
Slot Wednesday, November 30 | Plenary Session, Business and Technical Sessions | Part-2

09:00-
18:00
11:00-
11:30

Registration

Coffee Break

Session C-2  Multi business model innovation in a world of human bond
communication (HALL-1)
Applying Persuasive Design for Reducing Urban Unrest;
1570316833 Kristian Lgbner (Aarhus University & COWI A/S, Denmark)
Technological driven business model innovation: a pragmatic take on
1570322041 human bond communication; 538
John Bang Mathiasen and Jacob Nielsen (University of Aarhus, Denmark)

Page

531

11:30-

13:00 Global Standards, IPR and Patents Business model Ecosystems "An

Outlook to future Global SIP BMES Business Models";
Peter Lindgren (Aarhus University, Denmark); Krishna Sirohi (12tb Research
Foundation, India); Jesper Bandsholm (Aarhus University, Denmark)

Integrating Public Engagement in the Business Model of a Research
project: citizen science activities in a robotic project through Action
1570322196 Research lens; 549
Nello Colella (University of Cassino and Southern Lazio, Italy); Francesco Bolici
(University of Cassino and Southern Lazio & OrgLab, Italy)

1570322058 543

13:00-

14:00 Lunch

Session C-3: Imperative Business Models for the Technology for Society: Intelligent
Systems, Sustainable Energy, eHealth, and Big Data (HALL-1)

Sustainable Business Models for the Adoption of Energy Management
Cloud Platforms within Enterprises;
George Suciu (Politehnica University of Bucharest & BEIA Consult International SRL,
1570316813 Romania); Octavian Fratu (University Politehnica of Bucharest, Romania); Lucian 553
Necula (BEIA Consult International, Romania); Laura Ghenciu (Politehnica
14:00- University of Bucharest & BEIA Consult International SRL, Romania); Victor Suciu
15:30 (BEIA / UPB, Romania); Carmen Voicu (University Politehnica of Bucharest,
Romania)
Data Driven Business Models definitions and barriers in a European
1570321201 Electronics Manufacturing Company. - A Preliminary Case study; 559
Torben Bjerrum (Aarhus University, Denmark)
5G, an approach towards future telemedicine
1570316009 Sadia Anwar (Aalborg University, Denmark); Tahir Riaz (Radio Analyzer, Denmark); 565
Ambuj Kumar (Aalborg University, India); Ramjee Prasad (Aalborg University,
Denmark)

15:30 END OF GWS 2016

Page
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Time
Slot Wednesday, November 30 | Plenary Session, Business and Technical Sessions | Part-2
09:00- . .
18:00 Registration
11:00-
11°30 Coffee Break
Session C-4 : Communications (HALL-2) Page
Sparse Modeling Methods for Misbehavior Detection in LSA Networks;
1570291946 George Papageorgiou, Konstantinos Voulgaris and Constantinos B. Papadias (Athens 570
Information Technology, Greece)
DOA Estimation Based Bayesian Compressive Spectrum Sensing Using
Dual Polarization Antenna Receiving;
11:30- 1570316092 Kun Su, Xuekang Sun, Caili Guo and Shiyu Ren (Beijing University of Posts and 575
13:00 Telecommunications, P.R. China)
Bayesian Cognitive Radio Spectrum Sensing in Multipath Rayleigh Fading
1570316667 Channels 580
Usama Y. Mohamad and Dirk Dahlhaus (University of Kassel, Germany)
Multi-current doubling used in multi-band wireless energy harvesting;
1570315926 Chen Xinying, Wu Muging, Zhao Min Beijing Key Laboratory of Network System 586
Architecture and Convergence Beijing University of Post and Telecommunications
Beijing 100876, P.R.China
13:00-
14:00 Lunch
Session C-5: Security (HALL-2) Page
Cyber security algorithms for distributed denial of service attack in
botnet;
1570287825 Karuna Bhosale (Technical University of Sofia); Maria Nenova and Georgi lliev 592
(Technical University of Sofia, Bulgaria)
Comparative Analysis of Current Security Techniques Employed in
Various Attacks of Bluetooth Communication;
X 1570287841 Varsha Khatod (University of Mumbai, India); Agata Manolova (Technical University 597
1145'_%%' of Sofia, Bulgaria)
: State of the Art Protection Techniques against Denial of Service Attacks In
E-commerce Network;
1570321565 Javed Shaikh (Savitribia phule Pune University & SKN SITS, India); Vandana 602
Rohokale (CTIF, Aalborg University & SKN Sinhgad Institute of Technology and
Sciences, India); Georgi lliev (Technical University of Sofia, Bulgaria)
User privacy in big data analytics for eHealth;
1570316840 Nidhi N (Vishwaniketan iMeet, India); Albena Mihovska (Aalborg Universitet, 606
Denmark); Ramjee Prasad (Aalborg University, Denmark)
15:30 END OF GWS 2016
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Wednesday, November 30 | Plenary Session, Business and Technical Sessions | Part-2

Registration

Coffee Break

Session C-6: Special Session on Internet of Things Infrastructure (HALL-6) Page

Organisers:

Birger Andersen, Center for Wireless Systems and Applications, Aalborg University,
Copenhagen; Knud Erik Skouby & Samat Khajuria, Department of Electronic Systems,
Aalborg University, Copenhagen

An Energy-Efficient Link with Adaptive Transmit Power Control for Long
Range Networks;

1570321228 Tomasz Blaszczyk (Technical University of Denmark, Denmark); Per Lynggaard 612
11:30- (Aalborg University, Denmark)
13:00 CCM-R: Secure Counter Synchronization for 10T Wireless Link;
1570321654 | Jiachen Yin (Technical University of Denmark); Upal Roy and Birger Andersen 618
(Technical University of Denmark, Denmark)
1570321684 Comparative study of Internet of Things Infrastructure and security; 623

Bipjeet Kaur (DTU Diplom, Denmark); Bhupjit Singh (DTU, Denmark)
Analysis of Deployment Options to Enhance Horizontal Information
Sharing and Networking in Internet of Things;
1570287701 | A Andrej Mihailovic (King's College London, United Kingdom); Marko Simeunovié¢ 628
(University of Montenegro, Montenegro); Milica Pejanovic-Djurisic (University of
Montenegro & Centre for Telecommunications, Montenegro)
13:00-

14:00 Lunch

14:00-

15:30 C-7: for Biogas 2020 Session-2
15:30 END OF GWS 2016
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Resource Allocation Strategy for Ultra-Reliable
Communication in a Factory Environment

Bikramjit Singh, Olav Tirkkonen
Department of Communications and Networking,
Aalto University, Espoo, Finland
{bikramjit.singh, olav.tirkkonen}@aalto.fi

Abstract—The focus on ritical ¢ tions, such
as industrial automation and public safety, presses the demand
for 5G ultra-reliable communication. In this paper, we investigate
resource allocation to improve the rate available to a user in a
factory network setting over time and locations. High availability,
e.g., 99.999 % can be strived for to reduce outage. This results
in a cellular network-based solution for industrial automation.
Machines deployed in a multi-user multi-cell network may enjoy
different levels of Quality-of-Service due to the environment
variation. As a result, these machines have different outage
capacities, e.g., at 99.999 % availability target. The network opti-
mizes resource allocation to improve the outage capacities of the
disadvantaged machines, and thereby improves the availability in
the ultra-reliable communication region.

Keywords—5G; ritical ication; mission-type
communications (MTC); ultra-reliable communication (URC); fac-
tory; availability; scheduling

I. INTRODUCTION

5G will be introduced in the early 2020s, enabling ex-
pansion of International Mobile Telecommunications (IMT)
that go beyond IMT-2000 and IMT-Advanced services. New
services and use cases are also envisioned [1]. These new
services are not only for human communication, the signifi-
cance of Machine-Type Communications (MTC) is predicted
to grow. MTC facilitates a broad range of use cases, which
can be classified in two main categories. (1) Massive MTC
provides low-rate connectivity for enormous amounts of small
and low-power devices, such as sensors, meters, actuators, etc.
and enables new services like building automation, assisted
living, logistics tracking, Internet of Things (IoT), etc. [1].
(2) Ultra-Reliable Communication (URC) enables real-time
control and automation of dynamic processes in, e.g., factory
automation, manufacturing and control, smart grid protection,
traffic management and safety, or “Tactile Internet” [2]. URC
services require very high reliability and often short latencies
down to the millisecond level [1], [3], [4].

There are three aspects to reliable use of communication;
latency, reliability and availability [5]. It is important to distin-
guish between reliability and availability. Reliability is related
to short-term quality of communication, and is affected by
multipath fading and rapidly varying interference. Availability
characterizes the service enjoyed by an end-user on longer
term. It is affected by path loss, shadowing, and other slowly
varying characteristics of the channel. Intuitively, availability
of a service is a geographic characteristic, which varies from
place to place, and potentially on long time scales, e.g., related
to hardware failures. Reliability of a service is temporal char-
acteristic on short time scale, related to varying service quality

54

Zexian Li, Mikko A. Uusitalo
Nokia Bell Labs,
Espoo, Finland

{zexian.li,mikko.a.uusitalo}@nokia-bell-labs.com

and delay. In the literature on mission-critical MTC, the con-
cepts of availability and reliability are often not distinguished.
They are referred to with the wholesale term “reliability”.

We explore a 5G design that ensures URC for mission-
critical MTC on a unified 5G air interface and network
architecture. The most stringent reliability requirement on
URC currently being studied is 99.999 % under the radio
latency bound of 1 ms [3]. The maximum packet error rate
must not be higher than 107°, where maximum allowable
End-to-End (E2E) latency, including jitter/re-transmissions is
1 ms. The error performance depends on path loss, shadowing,
fading, interference, etc. Inter-cell interference and fading may
be countered using Multiple-Input Multiple-Output (MIMO)
technologies, e.g., a diversity of order 4 results in at least 14
dB fading margin [4]. On the other hand, shadow fading poses
stringent problems to availability, e.g., 99.999 % availability
requires a 28 dB margin [4].

Long-Term Evolution (LTE) offers Guaranteed Bit Rate
(GBR) that can support packet error down to 10~%. For this
the Radio Link Control (RLC) Automatic Repeat Request
(ARQ) protocol, combined with physical/Medium-Access Con-
trol (MAC)-layer Hybrid Automatic Repeat Request (HARQ)
is used. The delay budget, however, goes up to 300 ms [6]. This
delay includes radio, transport and core network latencies. In
the Radio Access Network (RAN), each ARQ /HARQ round-
trip takes at least 8 ms. Thus, LTE systems may guarantee
99.999 % availability, but the RAN delay budget by far exceeds
10 ms [1], [3]. These solutions are accordingly unfit for URC.

In this paper we concentrate on URC rate availability in
a multi-user, multi-cell network. The availability metric can
be viewed as the network’s ability to provide the targeted
throughput for 99.999 % of the time to the connected User
Equipments (UEs). The factory environment encounters exces-
sive shadow events, e.g., moving cranes or big blocks, and it
is very challenging to guarantee the targeted availability. In [7]
scheduling policies for ultra-reliable MTC are described, but
the performance degrades with high or low node densities.
Solutions to combat both shadow and fast fading could be
routing diversity resulting from having multiple alternate com-
munication routes to choose from, using multi-connectivity,
multi-hop communication, etc. [8], [9]. However, the need of
additional infrastructure [8], [9] may limit their usage. We
propose a resource allocation mechanism where the latency
component is taken into account by considering short 5G
frame structures, such as the one envisioned in [10], [11],
shown in Fig. 1, and by allowing no re-transmissions. Each UE
is characterized with a spectral efficiency distribution, which
is constructed over the time. We calculate outage spectral



GLOBAL WIRELESS SUMMIT-2016 | NOVEMBER 27-30, 2016 | AARHUS UNIVERSITY, DENMARK

!Comrol plana! Data plane !
L t i
| DL UL IDMRS DL or UL i a2
> LB
B W -3 2
ER B o e
E’ ws
£l i
| GP

-Shorter TTI length (= 0.125 ms)——
Time:

Fig. 1. Envisioned 5G sub-frame design.

efficiency, e.g., for 99.999 % availability for each of the UEs.
Based on this information, resources are allocated to achieve
better outage performance, and thereby improving availability
in the URC region.

II. SYSTEM MODEL

We assume a network topology consisting of Access Points
(APs) and UEs in industrial environments such as factories,
shown in Fig. 2. We consider Downlink (DL) communication
with low mobility, which works independently of Uplink (UL)
communication, e.g., Time Division Duplex (TDD) can be
employed. Each UE uses all the bandwidth available to the
network and UEs are scheduled based on Time Division
Multiplexing (TDM), i.e., each AP provides one DL channel
to one selected UE at a time. Time is considered to be slotted
to sub-frames. Cell selection is based on Reference Signal
Received Power (RSRP).

We do not consider temporal diversity, e.g., in the form
of re-transmissions. Accordingly, the delays are related to
processing at the AP or server. For DL transmission, we
assume Channel State Information (CSI) updated regularly
in UL, and CSI feedback latency is not counted towards the
URC delay budget. Reserving one sub-frame for processing
at the AP, and one sub-frame for the DL transmission, 2
sub-frame transmission delay is incurred in DL. Thus, with
a 0.125 ms sub-frame duration shown in Fig. 1, the E2E
round-trip delay would be 1 ms or under.

We concentrate on a network scenario with set of APs
B and network load of N UEs. For AP i serves a group
of UEs N, its instantaneous load value is N; UEs, and
> icg Ni = N. Each node is equipped with multiple antennas
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Fig. 2. A factory URC scenario.
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for spatial multiplexing MIMO communications. Considering
MIMO channels with N, antennas at each node, the achievable
data rate on a link between AP i and UE j is given by!

rij = W ti; logy det (1 + W;H;HTWEX 'p;) (1)
where W is the available bandwidth, Hj; is the channel matrix,
‘W is the precoding matrix, 1 is the N, x N, identity matrix,
t;; is the time scheduling weight of the data flow and p; is the
transmission power of AP ¢ which constrained by a maximum
transmission power p™®*, ie., p; < p™®*. Finally, the noise-
plus-interference covariance matrix at UE j is

_ 2
Xj=onl+];
where O'}ZV is the noise variance and I; is the covariance matrix

representing aggregate inter-cell interference.

The channel matrix H and precoding matrix W of a link
can be represented as

11 1N, a1l .. INg
h i h; 7 wi; w;
Hij=| : Wi = :
N,1 N,N, Na1 NaNa
hij hiz Wi Wiy

where hj" and wj” are the channel coefficient and the
applied precoding weight from antenna v of node i to antenna
v of node j. The channel coefficient is hiy = \/Ti; h¥’
where hjf represents the fast fading coefficient which is a
zero-mean, unit variance circular complex Gaussian random
variable. The link gain due to the large scale effects is
Iy = a d;;"107°/10 where ad;;" represents the distance
dependent path loss effects with d;; the distance between
the transmitting and the receiving node, o = lﬂipﬁl(do)dz is
the path loss constant and 7 the path loss exponent. Shadow
fading is represented by zero mean normally distributed
random variables J;; with standard deviation og.

III. URC RESOURCE ALLOCATION PROTOCOL

In a factory setting, some machines may face constant
degradation in their Quality-of-Service (QoS). The reason
could be due to the obstruction from big blocks, nearby
machines, robots, etc. In order to avoid starvation of resources
to machines with weak channels, the network can adjust the
scheduling decisions to prioritize their resource allocation.
However, while distributing the resources, the communication
reliability is kept in mind. The network diverts resources from
the better UEs to the weaker ones only if communication
reliability of the sacrificing UEs is maintained.

In [8], we strived to improve the availability around the
URC region of 99.999 % in a factory setting by means of
multi-hop relaying. We identified the outage capacity subject
to the URC point, i.e., the rate available at 99.999 % of the
network locations. Here, we use the same URC target to define
the availability over time across the network coverage area. For
example, one machine, availability of more than 1 Mbps over
99.999 % of time, whereas any other may have less than 1
Mbps. The AP consider