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Monday, November 27, 09:00 - 09:30

Welcome: Welcome from the General and TPC Chairs

Monday, November 27, 09:30 - 10:30

Keynote 1 : V2X Communications for Autonomous Driving - Roadmap for
WiFi-V2X and Cellular-V2X

Jérome Haerri, Shailesh Patil

Chair: Renato Lo Cigno (University of Trento, Italy)

The automobile industry is going through a transformative change and moving towards autonomous driving. Such autonomous cars
will be equipped with several sensors such as radar, LIDAR etc. We will discuss the need for and the value of V2X communication in
presence of such sensors, before addressing the benefit of V2X communication to enable and/or enhance autonomous driving. We
will then present the current technologies and standards for V2X communication (WiFi-V2X and Cellular V2X), and introduce their
roadmap. We will conclude with preliminary concepts of coexistence and market introduction.

Monday, November 27, 10:30 - 10:45

Coffee Break : Coffee Break

Monday, November 27, 10:45 - 12:15
S1: Reliable, Timely, and Guaranteed Communications

Chair: Falko Dressler (Paderborn University, Germany)

A Framework for Policy Based Secure Intra Vehicle Communication.....1
Mohammad Hamad (Technical University of Braunschweig & IDA, Germany); Marcus Nolte
(Technische Universitat Braunschweig & Institute of Control Engineering, Germany); Vassilis
Prevelakis (Technische Universitat Braunschweig, Greece)

Interface Selection in Hybrid V2V Communications: A Hierarchical Approach.....9
Takamasa Higuchi (Toyota InfoTechnology Center, Japan); Onur Altintas (Toyota InfoTechnology
Center, USA, Inc., USA)

Heterogeneous Wireless Access Network Protection for Ultra-Reliable Communications.....17
Elena Grigoreva and Dhruva Shrivastava (Technical University of Munich (TUM), Germany);
Juergen Dittrich, Wilk Heinz and Hans-Martin Zimmermann (Airbus Defence & Space, Germany);
Carmen Mas Machuca (Technical University of Munich, Germany); Wolfgang Kellerer (Technische
Universitat Minchen, Germany)

Time-Sensitive Networking (TSN): An Experimental Setup.....23
Morteza Hashemi Farzaneh (Technical University of Munich, Germany); Alois Knoll (Technical
University Munich Garching, Germany)



Monday, November 27, 12:15 - 12:30
MT 1: Madness Time on Monday

Chair: Marco Fiore (National Research Council of Italy, Italy)

A sparkling sequence of 2 minute "See-My-Poster" boon presentations by poster authors.

Monday, November 27, 12:30 - 14:00

Lunch: Lunch

Posters: Posters
Chair: Marco Fiore (National Research Council of Italy, Italy)

Poster: High-Speed Data Dissemination over Device-to-Device Millimeter-Wave Networks for

Highway Vehicular Communication.....27
Andrea Tassi, Robert J Piechocki and Andrew Nix (University of Bristol, United Kingdom (Great
Britain))

Poster: Multi-Antenna Successive Interference Cancellation to Improve Reliability of V2V
Communication.....29
Tatsuya Ute, Yuta Watanabe, Koya Sato and Takeo Fujii (The University of Electro-
Communications, Japan); Takayuki Shimizu (TOYOTA InfoTechnology Center USA, USA); Onur
Altintas (Toyota InfoTechnology Center, USA, Inc., USA)

Poster: Characterizing Driving Behaviors Through a Car Simulation Platform.....31
Sébastien Faye (University of Luxembourg / SnT, Luxembourg); Sasan Jafarnejad (University of
Luxembourg, Luxembourg); Juan Costamagna (University of Luxembourg, SnT, Luxembourg);
German Castignani (University of Luxembourg / SnT, Luxembourg); Thomas Engel (University of
Luxemburg, Luxembourg)

Poster: Real-time Rainfall Estimation Based on LTE Vehicular Communications for Road Safety
Applications.....33
Francesco Beritelli and Francesco Scaglione (University of Catania, Italy)

Poster: Millimeter Wave V2V Communications with Inaccurate Location Information..... 35
Joonsoo Kim, Hyesung Kim and Seong-Lyun Kim (Yonsei University, Korea)

Poster: On the Effects of Cooperative Platooning on Traffic Shock Waves.....37
Luca Terruzzi, Riccardo Colombo and Michele Segata (University of Trento, Italy)

Poster: A Simulation-based Testbed for Vehicular Collision Detection.....39
Giuseppe Avino, Marco Malinverno, Francesco Malandrino, Claudio E. Casetti and Carla-Fabiana
Chiasserini (Politecnico di Torino, Italy); Giovanni Nardini (University of Pisa, Italy); Salvatore
Scarpina (TIM - Telecom Italia Group, Italy)

Poster: Connectivity Analysis of Millimeter Wave Vehicular Networks.....41
Marco Giordani (Universita' degli Studi di Padova, Italy); Mattia Rebato (Universita degli Studi di
Padova, Italy); Andrea Zanella and Michele Zorzi (University of Padova, Italy)

Backwards Compatible Extension of CAMs/DENMs for Improved Bike Safety on the Road.....43
Stefan Loewen, Florian Klingler, Christoph Sommer and Falko Dressler (Paderborn University,
Germany)



Monday, November 27, 14:00 - 15:45
Panel: The Future of V2X: Where we are and where we are going

Panelists: Jérome Harri, Shailesh Patil, Paul Spaanderman, Geert Heijenk

Chair: Jim Lansford (Qualcomm, Inc. & University of Colorado at Boulder, USA)

Connected and autonomous vehicle (CAV) deployment is rapidly accelerating; as cars become loaded with sensors and artificial
intelligence, the need for connectivity between vehicles and from the vehicle to infrastructure and networks is increasing as well.
In this panel, we will have experts from both ITS-G5/DSRC and 3GPP/Cellular-V2X present the current state of work in V2X
communication and where research and development is headed over the coming years.

After initial statements from the panelists the discussion will be open to audience questions and comments.

Monday, November 27, 15:45 - 16:15

Coffee Break: Coffee Break

Monday, November 27, 16:15 - 18:00
S2: Platooning: Errors and Attacks

Chair: Michele Segata (University of Trento, Italy)

Analyzing Attacks on Cooperative Adaptive Cruise Control (CACC).....45
Rens Wouter van der Heijden, Thomas Lukaseder and Frank Kargl (UIm University, Germany)

Effects of Colluding Sybil Nodes in Message Falsification Attacks for Vehicular Platooning.....53
Felipe Boeira (Federal University of Rio Grande do Sul, Sweden); Marinho P. Barcellos and Edison
Pignaton de Freitas (Federal University of Rio Grande do Sul, Brazil); Alexey Vinel (Halmstad
University, Sweden); Mikael Asplund (Linkdéping University, Sweden)

Impact of Localization Errors on Automated Vehicle Control Strategies.....61
Raj Haresh Patel and Jéréme Harri (EURECOM, France); Christian Bonnet (Institut Eurecom,
France)

Data-Driven Abnormal Behavior Detection for Autonomous Platoon..... 69
Seyhan Ucar, Sinem Coleri Ergen and Oznur Ozkasap (Koc University, Turkey)

Rethinking Cooperative Awareness for Future V2X Safety-critical Applications.....73
Irfan Khan (Eurecom, France); Minh Gia Hoang (CEA-Leti Minatec & EURECOM, France); Jérome
Harri (EURECOM, France)

Bidirectional Highway Traffic for Network Simulation.....77
Alejandro Cuadrado Torre (Politecnico di Torino, Italy); Marco Fiore (National Research Council of
Italy, Italy); Claudio E. Casetti (Politecnico di Torino, Italy); Marco Gramaglia and Maria Calderon
(Universidad Carlos III de Madrid, Spain)

Tuesday, November 28

Tuesday, November 28, 09:00 - 10:00
Keynote 2: Connected Car and Digital Transformation

Giuliana Zennaro

Chair: Claudio E. Casetti (Politecnico di Torino, Italy)



The society demand of seamless connection is a key aspect to be considered in each technological domain. The automotive industry
can be a part of this paradigm, giving its own interpretation. Being connected while driving is a different way of being part of the
network, e.g in terms of contents and technologies. New technologies are coming, opening new opportunities. Among them, the
digital transformation.

Tuesday, November 28, 10:00 - 10:15

Coffee Break: Coffee Break

Tuesday, November 28, 10:15 - 12:15

S3: Simulation Tools and Architecture Comparison

Chair: Raphael Frank (University of Luxembourg, Luxembourg)

Lightweight Joint Simulation of Vehicular Mobility and Communication with LIMoSim.....81
Benjamin Sliwa (TU Dortmund University, Germany); Johannes Pillmann (TU Dortmund University
& Communication Networks Institute, Germany); Fabian Eckermann (TU Dortmund University,
Germany); Lars Habel (University Duisburg-Essen, Germany); Michael Schreckenberg (University of
Duisburg-Essen, Germany); Christian Wietfeld (TU Dortmund University & Communication
Networks Institute, Germany)

Agile Calibration Process of Full-Stack Simulation Frameworks for V2X Communications.....89
Ioannis Mavromatis, Andrea Tassi, Robert J Piechocki and Andrew Nix (University of Bristol, United
Kingdom (Great Britain))

Towards Multimodal Mobility Simulation of C-ITS: The Monaco SUMO Traffic Scenario.....97
Lara Codeca and Jérome Harri (EURECOM, France)

A Comparison of Cellular Vehicle-to-Everything and Dedicated Short Range Communication 101
Tien Viet Nguyen (Qualcomm Inc.); Shailesh Patil and Kapil Gulati (Qualcomm, USA); Zhibin Wu
(Qualcomm Inc., USA); Libin Jiang and Sudhir K Baghel (Qualcomm, USA); Durga Malladi
(QUALCOMM, USA); Junyi Li (Qualcomm, USA)

Performance Comparison Between IEEE 802.11P and LTE-V2V In-coverage and Out-of-
coverage for Cooperative Awareness.....109
Giammarco Cecchini (CNR - IEIIT, Italy); Alessandro Bazzi (CNR, Italy); Barbara M Masini (CNR -
IEIIT & University of Bologna, Italy); Alberto Zanella (Istituto di Elettronica e di Ingegneria
dell'Inform. e delle Telecomunicazioni, Italy)

Tuesday, November 28, 12:15 - 12:30

MT 2: Madness Time on Tuesday

Chair: Raphael Frank (University of Luxembourg, Luxembourg)

A sequence of ebullient, 4 minute, slideware presentations to convince everyone that attending a demo is much better than eating
lunch!

Tuesday, November 28, 12:30 - 14:00

Demos: Demos

Chair: Raphael Frank (University of Luxembourg, Luxembourg)



Demo: High-density Parking System Enabled by Vehicular Networks.....115
Jose Azevedo (Instituto de Telecomunicagdes, Portugal); Mario M. Ferreira (University of Porto,
Portugal); Pedro M. d'Orey (Instituto de Telecomunicacdes & Universidade do Porto, Portugal);
Michel Ferreira (Universidade do Porto, Portugal)

Demo: MAMBA: A Platform for Personalised Multimodal Trip Planning.....117
Sébastien Faye (University of Luxembourg / SnT, Luxembourg); Guido Cantelmo (University of
Luxembourg, Luxembourg); Ibrahim Tahirou (University of Luxemburg, Luxembourg); Thierry
Derrmann (University of Luxembourg / SnT, Luxembourg); Francesco Viti (University of
Luxembourg, Luxembourg); Thomas Engel (University of Luxemburg, Luxembourg)

Demo: Vehicle-to-Everything Middleware Supporting Multiple Access Technologies for
Improving Network Coverage..... 119
Hitoshi Hayakawa (Hitachi Europe, France)

Demo: Conformance Testing for Emerging IEEE 802.3 Automotive Ethernet PHY
Specifications.....121
Curtis Donahue (UNH-IOL, USA)

Lunch : Lunch

Tuesday, November 28, 14:00 - 16:00

S4: Security and Privacy
Chair: Renato Lo Cigno (University of Trento, Italy)

Privacy-Enhanced Capabilities for VANETs using Direct Anonymous Attestation.....123
Jorden Whitefield, Liqun Chen, Thanassis Giannetsos, Steve Schneider and Helen Treharne
(University of Surrey, United Kingdom (Great Britain))

Privacy-Preserving Attribute-Based Credentials in Cooperative Intelligent Transport Systems.....131
Gregory Neven (IBM Research - Zurich, Switzerland); Gianmarco Baldini (Joint Research Centre -
European Commission, Italy); Jan Camenisch (IBM, Switzerland); Ricardo Neisse (European
Commission Joint Research Centre, Italy)

Certificate and Signature Free Anonymity for V2V Communications.....139
Vipin Singh Sehrawat (The University of Texas at Dallas, USA); Yogendra Shah (InterDigital
Communications Corp., USA); Vinod Choyi (Interdigital Communications Corp, USA); Alec
Brusilovsky (Interdigital, USA); Samir Ferdi (InterDigital Canada Ltee, USA)

Vehicular Blocktrees.....147
Joshua Joy (University of California, Los Angeles, USA)

CAESAR: A Criticality-Aware ECDSA Signature Verification Scheme with Markov Model.....151
Chao Chen (University of Warwick, United Kingdom (Great Britain))

RHyTHM: A Randomized Hybrid Scheme To Hide in the Mobile Crowd.....155
Mohammad Khodaei, Andreas Messing and Panagiotis Papadimitratos (KTH, Sweden)

Tuesday, November 28, 16:00 - 16:30

Coffee Break: Coffee Break

Tuesday, November 28, 16:30 - 18:00
S5: Vehicle Applications, Systems, and Platforms

Chair: Christoph Sommer (Paderborn University, Germany)



Prediction Based Framework for Vehicle Platooning Using Vehicular Communications.....159
Varun Jain and Stephan Lapoehn (German Aerospace Center (DLR) - Institute of Transportation
Systems, Germany); Tobias Frankiewicz (German Aerospace Center (DLR), Germany); Tobias
Hesse (German Aerospace Center (DLR) - Institute of Transportation Systems, Germany);
Mohamed Gharba and Sandip Gangakhedkar (Huawei German Research Center, Germany);
Karthikeyan Ganesan (Huawei Technologies GmbH & Germany, Germany); Hanwen Cao (Huawei
German Research Center, Germany); Joseph Eichinger (Huawei Technologies Duesseldorf GmbH,
European Research Center (ERC), Germany); Ali Ali (Huawei German Research Center, Germany);
Zou Yao (Huawei Technologies Co. Ltd. - Chengdu Research Center, P.R. China); Liang Gu (Huawei
Technologies Co., Ltd, P.R. China)

A Joint Network/Control Design for Cooperative Automatic Driving.....167
Giulia Giordano (Delft University of Technology, The Netherlands); Michele Segata (University of
Trento, Italy); Franco Blanchini (Universita® di Udine, Italy); Renato Lo Cigno (University of Trento,
Italy)

Multi-hop for GLOSA Systems: Evaluation and Results from a Field Experiment.....175
Rainer Stahlmann (AUDI AG, Germany); Andrea Tomatis (Hitachi Europe, France); Reinhard
German (University of Erlangen, Germany); David Eckhoff (Technical University of Munich,
Germany)

On the Feasibility of Vehicular Micro Clouds.....179
Takamasa Higuchi (Toyota InfoTechnology Center, Japan); Joshua Joy (University of California, Los
Angeles, USA); Falko Dressler (Paderborn University, Germany); Mario Gerla (University of
California at Los Angeles, USA); Onur Altintas (Toyota InfoTechnology Center, USA, Inc., USA)

Overcoming IP Communication Breakdown upon Pseudonym Changes in the IEEE WAVE.....183
Sangrok Han, Hyogon Kim and Yongtae Park (Korea University, Korea)

Wednesday, November 29

Wednesday, November 29, 09:00 - 10:15
S6: Physical Layer

Chair: Francesco Malandrino (Politecnico di Torino, Italy)

Testing Vehicle-to-Vehicle Visible Light Communications in Real-World Driving Scenarios....187
Wen-Hsuan Shen and Hsin-Mu Tsai (National Taiwan University, Taiwan)

A Stochastic V2V LOS/NLOS Model Using Neural Networks for Hardware-In-The-Loop Testing....195
Christina Stadler (Audi AG & Friedrich-Alexander Universitat Erlangen-NlUrnber, Germany); Xenia
Flamm (University of Bonn, Germany); Thomas Gruber (AUDI AG, Germany); Anatoli Djanatliev
(University of Erlangen-Nuremberg, Germany); Reinhard German (University of Erlangen,

Germany); David Eckhoff (Technical University of Munich, Germany)

Higher Frequency Band Beamforming Scheme for High Speed Train.....203
Ayotunde O Laiyemo (Centre for Wireless Communication, Finland); Petri Luoto (Mediatek Inc.,
Finland); Pekka Pirinen (University of Oulu, Finland); Matti Latva-aho (UoOulu, Finland)



Wednesday, November 29, 10:15 - 10:30

Coffee Break: Coffee Break

Wednesday, November 29, 10:30 - 12:15
S7: Resource Allocation and Management

Chair: Carla-Fabiana Chiasserini (Politecnico di Torino, Italy)

Recommendations for the Implementation of a Practical Spread Spectrum Communication
System Robust Against Smart Jamming.....209
Mathieu des Noes (CEA -LETI Minatec, France)

Impact of 5.9 GHz Spectrum Sharing on DSRC Performance.....215
Bin Cheng (Rutgers University, WINLAB, USA); Hongsheng Lu (Toyota InfoTechnology Center &
Toyota InfoTechnology Center, USA); Ali Rostami (Rutgers University, WINLAB, USA); Marco
Gruteser (WINLAB / Rutgers University, USA); John Kenney (Toyota InfoTechnology Center, USA)

Parallel and Successive Resource Allocation for V2V Communications in Overlapping Clusters.....223
Luis F. Abanto-Leon (Eindhoven University of Technology, The Netherlands); Arie Koppelaar (NXP
Semiconductors, The Netherlands); Sonia Heemstra de Groot (Eindhoven Technical University, The
Netherlands)

Reciprocal Impact of Autonomous Vehicles and Network Resource Management.....231
Fikret Sivrikaya (GT-ARC gGmbH & Technische Universitat Berlin, Germany); Manzoor Ahmed Khan
(TU Berlin, Germany); Cem Bila (Technical University of Berlin, Germany); Sahin Albayrak
(Technische Universitat Berlin, Germany)

Empirical Evaluation of Predictive Channel-Aware Transmission for Resource Efficient Car-To-
Cloud Communication.....235
Johannes Pillmann (TU Dortmund University & Communication Networks Institute, Germany);
Benjamin Sliwa and Christian Kastin (TU Dortmund University, Germany); Christian Wietfeld (TU
Dortmund University & Communication Networks Institute, Germany)

Wednesday, November 29, 12:15 - 12:30
MT 3 : Madness Time on Wednesday
Chair: Nicholas J. Kirsch (University of New Hampshire, USA)

Every persenter has 3 minutes on a fast sequence of flash-speeches to highlight the key reason to spend time listening to the proper
presentation of their short paper.

Wednesday, November 29, 12:30 - 14:00
Lunch: Lunch

SSP: Short and Visionary Papers

Chair: Nicholas J. Kirsch (University of New Hampshire, USA)

Receiver-Driven Broadcast for Vehicular Applications.....239
Dohyung Kim, Ikjun Yeom and Tae-Jin Lee (Sungkyunkwan University, Korea)



Vehicular Data Offloading for Resource-Limited Delay Tolerant Networks.....243
Elizabeth Serena Bentley, Joseph Suprenant and Stephen Reichhart (AFRL, USA)

Performance Study of Inter-Vehicle Information Dissemination Using Long Range Wireless
System for Assisting Congestion Resolution at Sags.....247
Takuya Watanabe and Hiroaki Morino (Shibaura Institute of Technology, Japan)

Implementation of WPT Communication System Based on SAE 712847 Standard for Electric
Vehicle.....251
Gangminh Lee, Jinsol Park, Yujin Sim and Dong-Ho Cho (Korea Advanced Institute of Science and
Technology, Korea)

Cloud-support for Collaborative Services in Connected Cars Scenarios.....255
Cristian Olariu (IBM Ireland Limited & Innovation Exchange, Ireland); Simon McLoughlin and Gary
Thompson (IBM Ireland Limited, Ireland)

Study of the Impact of Pseudonym Change Mechanisms on Vehicular Safety.....259
Ines Ben Jemaa (IRT-SystemX, France); Arnaud Kaiser (Institut de Recherche Technologique
SystemX, France); Brigitte Lonc (Renault, France)

Wednesday, November 29, 14:00 - 16:00

S8: Physical and MAC

Chair: Geert Heijenk (University of Twente, The Netherlands)

Contention-based Learning MAC Protocol for Broadcast Vehicle-to-Vehicle Communication....263

Andreas Pressas, Zhengguo Sheng and Falah H. Ali (University of Sussex, United Kingdom (Great
Britain)); Daxin Tian (Beihang University, P.R. China); Maziar Nekovee (University of Sussex,
United Kingdom (Great Britain))

A Combined Fair Decentralized Message-Rate and Data-Rate Congestion Control for V2V
Communication.....271
Chetan Belagal Math (Technische Universiteit Eindhoven, The Netherlands); Hong Li (NXP
Semiconductors, The Netherlands); Sonia De Groot (Eindhoven University of Technology); Ignas
Niemegeers (Eindhoven University of Technology, The Netherlands)

Enhanced Channel Access Control for Improving IVC Performance in Integrated IVC/RVC ITS
Systems.....279
Hideyuki Takao, Kazuo Mori and Kosuke Sanada (Mie University, Japan)

A Systematic Study on the Impact of Noise and OFDM Interference on IEEE 802.11p.....287
Bastian Bloessl (Trinity College Dublin, Ireland); Florian Klingler, Fabian Missbrenner and Christoph
Sommer (Paderborn University, Germany)

2D LOS/NLOS Urban Maps and LTE MIMO Performance Evaluation for Vehicular Use Cases...291

Taulant Berisha and Christoph F Mecklenbrauker (Vienna University of Technology, Austria)

QQDCA: Adapting IEEE 802.11 EDCA for Unicast Transmissions at High Topology Dynamics...295

Gurjashan Singh Pannu, Florian Klingler, Christoph Sommer and Falko Dressler (Paderborn
University, Germany)



Wednesday, November 29, 16:00 - 16:30

Coffee Break: Coffee Break

Wednesday, November 29, 16:30 - 18:00
S9: Driving monitors, sensing and advice

Chair: Marco Fiore (National Research Council of Italy, Italy)

Practical Driving Analytics with Smartphone Sensors.....303
Lei Kang (University of Wisconsin, Madison, USA); Suman Banerjee (University of Wisconsin, USA)

ICCOMQS Intelligent Measuring Framework to Ensure Reliable Communication for Highly
Automated Vehicles.....311
Florian Jomrich and Markus Grau (Technische Universitat Darmstadt, Germany); Tobias Meuser
(Technical University of Darmstadt, Germany); The An Binh Nguyen and Doreen Béhnstedt
(Technische Universitat Darmstadt, Germany); Ralf Steinmetz (Techn. Universitaet Darmstadt,
Germany)

Cooperative System for Free Parking Assignment.....319
Abeer Hakeem (NJIT, USA); Narain Gehani, Reza Curtmola, Xiaoning Ding and Cristian Borcea
(New Jersey Institute of Technology, USA)

Cooperative Autonomous Driving for Traffic Congestion Avoidance Through Vehicle-to-Vehicle
Communications.....327
Nannan Wang, Xi Wang and Paparao Palacharla (Fujitsu Laboratories of America, USA); Tadashi
Ikeuchi (Fujitsu Laboratories of America, Inc., USA)





