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Monday, October 28

Monday, October 28 13:45 - 16:45
T1: Tutorial

How to Make a Standard: A Practical Introduction
Dr James Irvine

Tuesday, October 29

Tuesday, October 29 9:00 - 11:00
TS1: IoT, URLLC and V2X (I)

Chair: Jorge Navarro-Ortiz (University of Granada, Spain)

Overview of 5G URLLC System and Security Aspects in 3GPP
Takahito Yoshizawa (KU Leuven, Belgium); Sheeba Baskaran (Huawei Technologies Sweden AB, Sweden); Andreas Kunz
(Lenovo, Germany)
pp. 1-5

Toward a Blockchain-based Platform to Manage Cybersecurity Certification of loT devices
Ricardo Neisse (European Commission Joint Research Centre, Italy); José Luis Hernandez Ramos (European Commission -
Joint Research Centre (JRC), Belgium); Sara Nieves Matheu Garcia (University of Murcia, Spain); Gianmarco Baldini (Joint
Research Centre - European Commission & Universita degli studi di Insubria, Varese, Italy); Antonio Fernando Skarmeta

Gomez (University of Murcia, Spain)
pp. 6-11

The use of 5G Non-Public Networks to support Industry 4.0 scenarios
Jose Ordonez-Lucena (Telefonica I+D, Spain); Jesus Folgueira Chavarria and Luis M. Contreras (Telefonica, Spain); Antonio

Pastor (Telefonica I+D, Spain)
pp. 12-18

Swarm-Based Energy Efficient Scheduling for Wireless Sensor Networks
Tim van der Lee and George Exarchakos (Eindhoven University of Technology, The Netherlands); Sonia Heemstra de Groot

(Eindhoven Technical University, The Netherlands)
pp. 19-24

Concepts and requirements of loT networks using loT Data Exchange Platform toward International standards
Tetsuya Yokotani (Kanazawa Institute of Technology, Japan); Kazuya Kawai (Information-technology Promotion Agency,
Japan (IPA), Japan)
pp. 25-30

Improving Hardware Security for LoRaWAN
Jorge Navarro-Ortiz, Natalia Chinchilla-Romero, Juan J. Ramos-Mufoz and Pablo Mufioz (University of Granada, Spain)



pp. 31-36

TS2: 5G Radio and Wireless Communications (I)
Chair: Pablo Ameigeiras (University of Granada, Spain)

Energy Efficient Power Allocation for Multi-User MIMO Downlink Systems with Statistical Delay Constraints

Jae-Hong Kwon and Young-Chai Ko (Korea University, Korea); Jinwoo Shin (Agency for Defense Development, Korea)
pp. 37-42

Unified Statistical Channel Model of Ship (or Shore)-to-Ship FSO Communications with Pointing Errors
Kug-Jin Jung and Sung Sik Nam (Korea University, Korea); Mohamed-Slim Alouini (King Abdullah University of Science and

Technology (KAUST), Saudi Arabia); Young-Chai Ko (Korea University, Korea)
pp. 43-46

On the Effect of C/I Correlation on Cellular Wireless Network Downlink Performance

Ali Arsal and Mehmet F Demirkol (ULAK Communications Inc., Turkey)
pp. 47-52

Co-existence of Micro, Pico and Atto Cells in Optical Wireless Communication
Osama Zwaid Alsulami (University of Leeds, United Kingdom (Great Britain)); Mohamed Musa (University of Leeds, LS2 9JT,
United Kingdom (Great Britain)); Mohammed Alresheedi (King Saud University, Saudi Arabia); Jaafar Elmirghani (University

of Leeds, United Kingdom (Great Britain))
pp. 53-57

A Software Defined Radio Platform for Decode and Forward Relay Nodes Implementation
Jose Antonio Marin Garcia and Cristina Romero Franco (Universidad Politécnica de Madrid & Information Processing and

Telecommunications Center, Spain); José I. Alonso (Universidad Politécnica de Madrid, Spain)
pp. 58-61

Tuesday, October 29 11:30 - 12:15

K1: Keynote 1

Open Source Software in the SAVI Things Testbed
Prof. Alberto Leon-Garcia

Tuesday, October 29 12:15 - 13:00
K2: Keynote 2

Network Slicing: Concepts, Standardization, Open Issues
Dr. Stawomir Kuklinski




Tuesday, October 29 14:15 - 15:00
K3: Keynote 3

Connectivity Standards in Edge Autonomy Applications
Fernando Garcia-Aranda

Tuesday, October 29 15:00 - 15:45

K4: Keynote 4

Beyond 5G: Key Technologies and Standards
Dr. Konstantinos Samdanis

Wednesday, October 30

Wednesday, October 30 9:00 - 11:00

TS3: Access Network, Edge Computing and Transport
Chair: Christele Bouchat (Alcatel Bell, Belgium)

Traffic Engineered Transport for 5G Networks
John M Kaippallimalil (Futurewei Technologies Inc., USA); Young Lee (Futurewei Technologies, USA); Tony Saboorian and

Mazin Shalash (Futurewei, USA); Ulas Can Kozat (Facebook, USA)
pp. 62-67

Realizing Multi-Access Edge Computing Feasibility: Security Perspective
Pasika S Ranaweera (University College Dublin, Ireland & University of Ruhuna, Sri Lanka); Anca Delia Jurcut (University

College Dublin, Ireland); Madhusanka Liyanage (University of Oulu, Finland & University College Dublin, Ireland)
pp. 68-74

5GEN: A tool to generate 5G infrastructure graphs
Jorge Martin-Pérez and Carlos J. Bernardos (Universidad Carlos III de Madrid, Spain); Luca Cominardi (Universidad Carlos III,

Spain); Alain Abdel-Majid Mourad (Interdigital Europe Ltd, United Kingdom (Great Britain))
pp. 75-78



Docker Enabled Virtualized Nanoservices for Local loT Edge Networks
Johirul Islam (University of Oulu, Finland); Erkki Harjula (Project Manager, Finland); Tanesh Kumar (University of Oulu,

Finland); Pekka Karhula (VTT Technical Research Centre of Finland, Finland); Mika E Ylianttila (University of Oulu, Finland)
pp. 79-85

Preference-based and Homogeneous Coalition Formation in Fog Computing

Mohamed Sharaf (Al-Azhar University); Tarek El-Ghazawi (The George Washington University, USA)
pp. 86-91

TS4: 5G Radio and Wireless Communications (II)
Chair: Yuri C. B. Silva (Federal University of Ceara & Wireless Telecom Research Group (GTEL), Brazil)

A Multi-Stream Pricing-Based Precoding and Power Control Algorithm for Dynamic TDD Networks
Francisco Rafael Guimaraes (Wireless Telecomunication Research Group, Federal University of Ceard, Brazil); Gabor Fodor
(Ericsson Research & Royal Institute of Technology (KTH), Sweden); Walter da Cruz Freitas, Jr. (Federal University of Ceara &
Wireless Telecom Research Group, Brazil); Yuri C. B. Silva (Federal University of Ceara & Wireless Telecom Research Group

(GTEL), Brazil)
pp. 92-97

A Novel Architecture for Multihop Relaying in 3GPP LTE and 5G Networks
Shashi Ranjan and Pranav Jha (Indian Institute of Technology Bombay, India); Prasanna Chaporkar and Abhay Karandikar

(IIT Bombay, India)
pp. 98-103

Optical Wireless cabin communication system
Osama Zwaid Alsulami (University of Leeds, United Kingdom (Great Britain)); Mohammed Alresheedi (King Saud University,

Saudi Arabia); Jaafar EImirghani (University of Leeds, United Kingdom (Great Britain))
pp. 104-107

Processing Time Aware Resource Allocation in Software Defined RANs
Michael Einhaus, Igor Kim and Mohamad Buchr Charaf (Hochschule fir Telekommunikation Leipzig (HfTL), Germany); Paul

Arnold (Deutsche Telekom AG & DT, Germany)
pp. 108-113

On the Performance of the Spatial Reuse Operation in IEEE 802.11ax WLANs
Francesc Wilhelmi (Pompeu Fabra University, Spain); Sergio Barrachina-Mufioz and Boris Bellalta (Universitat Pompeu
Fabra, Spain)
pp. 114-119

Sharing gNB components in RAN slicing: A perspective from 3GPP/NFV standards

Oscar Adamuz-Hinojosa, Pablo Mufioz, Pablo Ameigeiras and Juan M. Lopez-Soler (University of Granada, Spain)
pp. 120-126

Wednesday, October 30 11:30 - 13:00
P1: Panel 1

Standards and Applications leveraging 5G and IoT




Wednesday, October 30 14:15 - 16:15
P2: Panel 2

Network Analytics and Automation

Wednesday, October 30 16:45 - 18:45
TS5: IoT, URLLC and V2X (II)

Chair: Andreas Kunz (Lenovo, Germany)

Tensor-Based Modeling and Processing for Channel Estimation in Two-Hop V2X MIMO Systems
Paulo R. B. Gomes (Federal University of Ceara, Brazil); Gabor Fodor (Ericsson Research & Royal Institute of Technology
(KTH), Sweden); Walter da Cruz Freitas, Jr. (Federal University of Ceara & Wireless Telecom Research Group, Brazil); André
de Almeida (Federal University of Ceara & Wireless Telecom Research Group - GTEL, Brazil); Yuri C. B. Silva (Federal

University of Ceara & Wireless Telecom Research Group (GTEL), Brazil)
pp. 127-133

5G V2X Architecture and Radio Aspects
Karthikeyan Ganesan (Lenovo Germany GmbH, Germany); Prateek Basu Mallick (Lenovo, Germany); Joachim Loehr (Lenovo
Germany GmbH, Germany); Dimitrios Karampatsis (Lenovo UK Ltd, United Kingdom (Great Britain)); Andreas Kunz (Lenovo,

Germany)
pp. 134-139

Standardizing Security Evaluation Criteria for Connected Vehicles: A Modular Protection Profile
Konstantinos Maliatsos (University of Piraeus & National Technical University of Athens, Greece); Christos Lyvas (UniPI,
Greece); Panagiotis Pantazopoulos (Institute of Communication and Computer Systems (ICCS), Greece); Costas
Lambrinoudakis and Athanasios G. Kanatas (University of Piraeus, Greece); Matthieu Gay (Airbus CyberSecurity, France);

Angelos Amditis (Institute of Communication and Computer Systems, Greece)
pp. 140-146

Kalman-Filter-Based Tracking of Millimeter-Wave Channel Parameters for V2X Applications
Antonio Regilane Paiva (Federal University of Ceara (UFC) & Wireless Telecommunications Research Group (GTEL), Brazil);
Gabor Fodor (Ericsson Research & Royal Institute of Technology (KTH), Sweden); Walter da Cruz Freitas, Jr. (Federal
University of Ceara & Wireless Telecom Research Group, Brazil); Yuri C. B. Silva (Federal University of Ceara & Wireless

Telecom Research Group (GTEL), Brazil); Carlos Filipe Moreira e Silva (Federal University of Ceard, Brazil)
pp. 147-153

Trustworthiness in IoT - A Standards Gap Analysis on Security, Data Protection and Privacy

Nader Samir Labib, Matthias R. Brust, Grégoire Danoy and Pascal Bouvry (University of Luxembourg, Luxembourg)
pp. 154-160



Survey of Security Aspect of V2X Standards and Related Issues

Takahito Yoshizawa and Bart Preneel (KU Leuven, Belgium)
pp. 161-165

TS6: Softwarization, Slicing, Automation and Network Management

Chair: Juan J. Ramos-Mufoz (University of Granada, Spain)

Secure Keying Scheme for Network Slicing in 5G Architecture
Pawani Porambage (University of Oulu, Finland); Yoan Miche (Nokia Solutions and Networks, Finland); Aapo Kalliola (Nokia
Bell Labs & Aalto University, Finland); Madhusanka Liyanage (University of Oulu, Finland & University College Dublin,

Ireland); Mika E Ylianttila (University of Oulu, Finland)
pp. 166-171

A Joint Admission Control & Resource Management Scheme for Virtualized Radio Access Networks
Behnam Rouzbehani (Instituto Superior Técnico, University of Lisbon & INESC-ID, Portugal); Vladimir Marbukh (National

Institute of Standards and Technology, USA); Kamran Sayrafian (NIST, USA)
pp. 172-177

Adjustable Robust Optimization Problem for Designing Fog-Assisted IoT Infrastructures
Masayuki Tsujino (NTT, Japan)
pp. 178-184

Artificial Intelligence as a Service (Al-aaS) on Software-Defined Infrastructure

Saeedeh Parseefard, Iman Tabrizian and Alberto Leon-Garcia (University of Toronto, Canada)
pp. 185-191

Testbed Federation for 5G Experimentation: Review and Guidelines
Louiza Yala (Orange Labs, France); Marius Iordache (Orange, Romania); Ayoub Bousselmi and Sofiane Imadali (Orange Labs,

France)
pp. 192-197

iFUSION: Standards-based SDN Architecture for Carrier Transport Network
Luis M. Contreras (Telefonica, Spain); Oscar Gonzélez de Dios (Telefonica I+D, Spain); Victor Lopez (Telefonica, Spain); Juan

Pedro Fernandez-Palacios (Telefonica I+D, Spain); Jesus Folgueira Chavarria (Telefonica, Spain)
pp. 198-204





