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March 29-31 Days 

Message from the General Chairs 

On behalf of the Organizing and the Executive Committee, it is our privilege to welcome you to the 

9th IFIP/IEEE Wireless Days Conference (WD' 17) taking place in the beautiful city of Porto, recently 

elected best European destination in 2017. The Conference venue is the Faculty of Engineering of 

the University of Porto, located in walking distance from the yellow line of the Porto underground 

network heading to downtown. 

The Wireless Days 2017 program features three distinguished keynote speakers that are 

international leaders in their respective research areas: Prof. Falko Dressler, Full Professor for 

Computer Science and Chair for Distributed Embedded Systems at the Heinz Nixdorf Institute and 

the Dept. of Computer Science, University of Paderborn, Germany, on Wednesday; Prof. Edward 

Knightly, department chair of Electrical and Computer Engineering at Rice University in Houston, 

USA, on Thursday; Prof. Christian Wietfeld, Full Professor and head of the Communication Networks 

Institute (CNI) of TU Dortmund University, Germany, on Friday. 

We are honored to have these world-class guests as keynote speakers, who will definitely add special 

value to the technical program. The conference committee has also prepared an exciting social 

program with the aim of making your stay in Porto unforgettable. 

Many people did an outstanding job to make Wireless Days 2017 a reality. First, we would like to 

thank all the authors who submitted their works to the Conference, which were of utmost 

importance to enable the design of a high quality technical program. A special thanks goes to the 

Technical Program Chairs and Track Chairs who, along with the TPC members, did an outstanding 

job in reviewing and selecting the conference papers. We also thank IFIP and IEEE for their technical 

sponsorship, as well as for their contribution in keeping the reputation of Wireless Days high. 

We are very grateful to our sponsors and supporting institutions, especially the Faculty of 

Engineering of the University of Porto, INESC TEC, and the Luso-American Development Foundation, 

for all the support provided. Finally, we would like to express a very special thanks to the Steering 

Committee of Wireless Days, namely to Nadjib Achir, for all their help and positive suggestions. 

We sincerely hope that you find the conference a good opportunity for new experiences both at 

research and personal levels. We expect that WD' 17 creates a fruitful environment for sharing 

experiences and fostering cooperation. 

Welcome to Porto, and enjoy the IFIP/IEEE Wireless Days 2017 program. We are looking forward to 

seeing you back soon! 

Prof. Manuel Ricardo, FEUP/INESC TEC Dr. Rui Campos, INESC TEC 

General Chairs, IFIP/IEEEWireless Days 2017 
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Message from the TPC Chairs 

On behalf of the Technical Program Committee, we would like to welcome you to Wireless Days 2017 

in Porto, Portugal. 

The Technical Program Committee of Wireless Days 2017 received 78 paper submissions from 38 

different countries. Out of these, 26 full papers and 16 short papers were selected for oral 

presentation. The overall acceptance ratio for full papers was 33.3%. In addition, 11 papers were 

accepted for poster presentation. 

Each paper was peer-reviewed by at least three different researchers from academia or industry, 

assigned by the 5 track co-chairs from a list of approximately 140 TPC members. 

The Conference has 11 technical sessions that address recent and novel research results in wireless 

communications and networking, as well as 2 poster sessions. Given the interesting set of topics of 

the technical sessions, we are confident that this will be an opportunity for students, engineers and 

researchers to present and discuss their work, from which new ideas may sparkle. 

The program of Wireless Days 2017 would not have been possible without the strong commitment 

of the Technical Program Committee. We thank the track co-chairs, TPC members, and the reviewers 

who were able to complete the peer-review process on schedule and helped to the success of the 

Conference. 

Finally, we are sincerely grateful to all authors who submitted their manuscripts to WD' 17 and thus 

contributed to the high quality of the program. We are certain that the program is compelling to the 

WD' 17 participants and hope it will raise new research challenges to the wireless communications 

and networking community. 

Jose Ruela, INESC TEC Prof. Ricardo Moria, FEUP/INESC TEC 

TPC Chairs, IFIP /IEEE Wireless Days 2017 

vi 



March 29-31 Days 

TPC Members 

Dr. Mohammad Abdellatif, The British University, Egypt 

Dr. Fehmi Ben Abdesslem, Swedish Institute of Computer Science, Sweden 

Prof. Nadjib Achir, Universite Paris 13, France 

Dr. Ram6n Aguero, University of Cantabria, Spain 

Prof. Rui Aguiar, University of Aveiro, Portugal 

Dr. Hamed Ahmadi, University College Dublin, Ireland 

Dr. Nadjib Aitsaadi, LiSSi - University of Paris-Est Creteil (UPEC), France 

Dr. Onur Altintas, Toyota InfoTechnology Center, USA 

Dr. Andre Aquino, Universidade Federal de Alagoas, Brazil 

Dr. Stefano Avallone, University of Naples, Italy 

Dr. Jose M. Barcelo-Ordinas, Universitat Politecnica de Catalunya (UPC), Spain 

Prof. Joao Paulo Barraca, Universidade de Aveiro and Instituto de Telecomunicac;:6es Aveiro, Portugal 

Prof. Novella Bartolini, Sapienza University of Rome, Italy 

Dr. Alessandro Bazzi, CNR, Italy 

Dr. Luca Bedogni, University of Bologna, Italy 

Prof. Jalel Ben-Othman, University of Paris 13, France 

Prof. LUIs Bernardo, Universidade Nova de Lisboa, Portugal 

Dr. Eleonora Borgia, IIT-CNR, Italy 

Dr. Saadi Boudjit, University of Paris 13, France 

Dr. Khaled Boussetta, University of Paris 13, France 

Prof. Carlos T. Calafate, Universitat Politecnica de Valencia, Spain 

Dr. Maria Calderon, Universidad Carlos III de Madrid, Spain 

Dr. Miguel Elias Mitre Campista, Federal University of Rio de Janeiro, Brazil 

Dr. Rui Campos, INESC TEC and Universidade do Porto, Portugal 

Dr. Cristina Cano, Trinity College Dublin, Ireland 

Prof. Juan Carlos Cano, Universitat Politecnica de Valencia, Spain 

Dr. Marcelo Carvalho, University of Brasilia, Brazil 

Prof. Vicente Casares-Giner, Universitat Politecnica de Valencia, Spain 

Dr. Yacine Challal, University of Technology of Compiegne, France 

Dr. Periklis Chatzimisios, Alexander TEl of Thessaloniki, Greece 

Dr. Ling-Jyh Chen, Academia Sinica, Taiwan 

vii 



March 29-31 Days 

Dr. Tzung-Shi Chen, National University of Taiwan, Taiwan 

Dr. Kaushik Chowdhury, Northeastern University, USA 

Dr. Daniel Corujo, Instituto de Telecomunica<;6es Aveiro, Portugal 

Prof. Luis Henrique Maciel Kosmalski Costa, Universidade Federal do Rio de Janeiro, Brazil 

Dr. Xavier Costa-Perez, NEC Laboratories Europe, Germany 

Dr. Sergio Cris6stomo, Universidade do Porto, Portugal 

Dr. Marflia Curado, Universidade de Coimbra, Portugal 

Dr. Alan Davy, Waterford Institute of Technology, UK 

Prof. Panagiotis Demestichas, University of Piraeus, Greece 

Dr. Soufiene Djahel, Manchester Metropolitan University, UK 

Dr. Ciprian Dobre, University Politehnica of Bucharest, Romania 

Dr. Josep Domenech, Universitat Politecnica de Valencia, Spain 

Dr. Jocelyne Elias, Paris Descartes University, France 

Dr. Mohamed Eltoweissy, Virginia Military Institute, USA 

Dr. Moez Esseghir, Technology University of Troyes, France 

Dr. Claudio de Farias, UFRJ, Brazil 

Dr. Maria Fazio, University of Messina, Italy 

Dr. Stefano Ferretti, University of Bologna, Italy 

Dr. Carlos Figueiredo, State University of Amazonas, Brazil 

Dr. Marco Fiore, National Research Council of Italy, Italy 

Dr. Koorosh Firouzbakht, Northeastern University, USA 

Dr. Mauro Fonseca, Federal University of Technology - Parana, Brazil 

Dr. Mario Freire, Universidade da Beira Interior, Portugal 

Dr. Rosario Garroppo, University of Pisa, Italy 

Prof. Thierry Gayraud, Universite de Toulouse/Universite Paul Sabatier/LAAS-CNRS, France 

Prof. Yacine Ghamri-Doudane, University of La Rochelle, France 

Dr. Domenico Giustiniano, IMDEA Networks Institute, Spain 

Dr. Diogo Gomes, Universidade de Aveiro, Portugal 

Dr. Karina Gomez, RMIT University, Australia 

Dr. Visvasuresh Victor Govindaswamy, Concordia University, Canada 

Dr. Javier Gozalvez, Universidad Miguel Hernandez de Elche, Spain 

Dr. Lisandro Granville, Federal University of Rio Grande do Sui, Brazil 

viii 



March 29-31 Days 

Prof. Ant6nio Grilo, Universidade de Lisboa and INESC, Portugal 

Dr. Luigi Iannone, Telecom ParisTech, France 

Dr. Stratis loannidis, Northeastern University, USA 

Dr. Abdellah Jamali, Universite Hassan 1 er, Settat, Morocco 

Dr. Ved Kafle, National Institute of Information and Communications Technology (NICT), Japan 

Dr. Saravanan Kandasamy, INESC TEC, Portugal Dr. Awais Khawar, Federated Wireless, USA 

Dr. Mario Kolberg, University of Stirling, UK 

Prof. Hovannes Kulhandjian, California State University, Fresno, USA 

Prof. Xavier Lagrange, Institut Mines Telecom / Telecom Bretagne, France 

Dr. Jeremie Leguay, Huawei Technologies Co. Ltd., France 

Prof. Xuewen Liao, Xi' an Jiaotong University, China 

Prof. Jaime Lloret, Universitat Politecnica de Valencia, Spain 

Prof. Pascal Lorenz, University of Haute Alsace, France 

Dr. Zongqing Lu, The Pennsylvania State University, USA 

Prof. Daniel Macedo, Federal University of Minas Gerais, Brazil 

Dr. Bala Krishna Maddali, Guru Gobind Singh Indrasprastha University, India 

Dr. Michele Magno, ETH Zurich, Swiss and University of Bologna, Italy 

Dr. Christian Makaya, IBM T. J. Watson Research Center, USA 

Dr. Lefteris Mamatas, University of Macedonia, Greece 

Prof. Pietro Manzoni, Universidat Politecnica de Valencia, Spain 

Dr. Gustavo Marfia, Universita di Bologna, Italy 

Dr. Andrea Marin, Ca' Foscari University of Venice, Italy 

Dr. Johann Marquez-Barja, Trinity College Dublin, Ireland 

Dr. Francisco Martinez, University of Zaragoza, Spain 

Prof. Daniel Menasche, Federal University of Rio de Janeiro, Brazil 

Dr. Pascale Minet, INRIA, France 

Prof. Edmundo Monteiro, Universidade de Coimbra, Portugal 

Dr. Marie-Line Alberi Morel, Alcatel-Lucent Bell Labs, France 

Prof. Ricardo Moria, INESC TEC and Universidade do Porto, Portugal 

Dr. Hassine Moungla, University of Paris Descartes, France 

Dr. Anelise Munaretto, Federal University of Technology - Parana, Brazil 

Dr. M. Yousof Naderi, Northeastern University, US 

ix 



March 29-31 Days 

Dr. Mahshid Rahnamay Naeini, Texas Tech University, USA 

Dr. Jad Nasreddine, Rafik Hariri University, Lebanon 

Dr. Florin Nemtanu, Politechnica University of Bucharest, Romania 

Dr. Rodolfo Oliveira, Universidade Nova de Lisboa, Portugal 

Dr. Luis Pessoa, INESC TEC, Portugal 

Prof. Paulo Pinto, Universidade Nova de Lisboa, Portugal 

Dr. Pedro Pinto, INESC TEC and Instituto Politecnico de Viana do Castelo, Portugal 

Dr. Vicent Pia, Universitat Politecnica de Valencia, Spain 

Prof. Rui Prior, Universidade do Porto, Portugal 

Prof. Manuel Ricardo, INESC TEC and Universidade do Porto, Portugal 

Dr. Roberto Riggio, Create-Net, Italy 

Prof. Joel Rodrigues, Instituto de Telecomunicac;:6es and Universidade da Beira Interior, Portugal 

Prof. Marcelo Rubinstein, Universidade do Estado do Rio de Janeiro, Brazil 

Dr. Javier Rubio-Loyola, CINVESTAV Tamaulipas, Mexico 

Prof. Jose Ruela, INESC TEC, Portugal 

Prof. Henrique Salgado, INESC TEC and Universidade do Porto, Portugal 

Dr. Jose Santa, University Centre of Defense at the Spanish Air Force Academy, Spain 

Prof. Aldri Santos, UFPR, Brazil 

Prof. Susana Sargento, Instituto de Telecomunicac;:6es Aveiro and Universidade de Aveiro, Portugal 

Prof. Bjorn Scheuermann, Humboldt University of Berlin, Germany 

Prof. Sidi-Mohammed Senouci, University of Bourgogne - ISAT Nevers, France 

Dr. Jorge Sa Silva, Universidade de Coimbra, Portugal 

Dr. Simone Silvestri, Missouri University of Science and Technology, USA 

Dr. Fikret Sivrikaya, Technische Universitat Berlin, Germany 

Dr. Richard Demo Souza, Federal University of Technology - Parana (UTFPR), Brazil 

Dr. Dora Spenza, University of Rome "La Sapienza" , Italy 

Prof. Yutaka Takahashi, Kyoto University, Japan 

Prof. Sasu Tarkoma, University of Helsinki, Finland 

Prof. Bulent Tavli, TOBB University of Economics and Technology, Ankara, Turkey 

Dr. Badis Tebbani, UCOPIA Communications, France 

Dr. Fabrice Theoleyre, CNRS - University of Strasbourg, France 

Dr. Mauro Tortonesi, University of Ferrara, Italy 

x 



March 29-31 Days 

Dr. Abdellatif Benjelloun Touimi, Huawei Technologies, UK 

Prof. Kurt Tutschku, Blekinge Institute of Technology, Sweden 

Dr. Mikko Uusitalo, Nokia Technologies, Finland 

Prof. Athanasios Vasilakos, National Technical University of Athens, Greece 

Prof. Teresa Vazao, Universidade de Lisboa, Portugal 

Prof. Joao P. Vilela, Universidade de Coimbra, Portugal 

Dr. Triet Vo-Huu, Northeastern University, USA 

Prof. Wonyong Yoon, Dong-A University, Korea 

Dr. Fen Zhou, University of Avignon, France 

Dr. Liang Zhou, Nanjing University of Posts and Telecommunications, China 

xi 



March 29-31 Days 

Table of Contents 

Emerging Networks 

Cooperation in Neighbor Discovery, Niels Karowski (Technische Universitat Berlin, Germany); 

Andreas Willig (University of Canterbury, New Zealand); Adam Wolisz (TUB, Germany) 

Cooperative Communication Protocols With Energy Harvesting Relays Zeina Mheich (Telecom 

Bretagne, France); Valentin Savin (CEA LETI, France) 

We don't need no generation - a practical approach to sliding window RLNC Simon 

Wunderlich (TU Dresden, Germany); Frank Gabriel (Technische Universitat Dresden, Germany); 

Sreekrishna Pandi (TU Dresden, Germany); Frank H.P. Fitzek (Technische Universitat Dresden & 

Com Nets - Communication Networks Group, Germany) 

Optimal UAV Relay Positions in Multi-Rate Networks Erlend Larsen and Lars Landmark 

(Norwegian Defence Research Establishment (FFI), Norway); 0ivind Kure (Norwegian University of 

Science and Technology (NTNU), Norway) 

Wireless Communications I 

5G Massive MIMO with Digital Beamforming and Two-Stage Channel Estimation for Low SHF 

Band Shohei Yoshioka, Satoshi Suyama, Tatsuki Okuyama, Jun Mashino and Yukihiko Okumura (NTT 

DOCOMO, INC., Japan) 

A Simplified Widely Linear Iterative Equalizer for SC-FDE Systems Bruno Chang (Federal 

University of Technology - Parana, Brazil); Hermes I Del Monego, Anelise Munaretto and Mauro 

Fonseca (UTFPR, Brazil); Richard Demo Souza (Federal University of Technology - Parana (UTFPR), 

Brazil) 

Joint Channel Sensing and Power Control Scheme for Cognitive Radio Wireless Sensor 

Networks Ziqiang Feng and Ian James Wassell (University of Cambridge, United Kingdom) 

Wireless Networks and Protocols I 

Software Defined Networking to Support IP Address Mobility in Future L TE Network Morteza 

Karimzadeh (University of Twente, The Netherlands); Luca Valtulina (SpeakUp, The Netherlands); 

Hans van den Berg and Aiko Pras (University of Twente, The Netherlands); Marco Liebsch (NEC 

Europe Ltd, Germany); Tarik Taleb (Aalto University, Finland) 

Architecture for Achieving Multiple Diversity Gain for Latency Critical Applications Matthias 

Lai (NewTec GmbH System-Entwicklung und Beratung & University of Applied Sciences Offenburg, 

Germany); Thomas M. Wendt, Urban B Himmelsbach and Matthias War.,mer (University of Applied 

Sciences Offenburg, Germany) 

Colour-Based Forwarding Scheme with Variable-Range Transmission Power in AODV Atif A. 

Alghamdi (Heriot Watt University - Edinburgh, United Kingdom); Peter King (Heriot Watt University 

at Edinburgh UK, United Kingdom); Nawaf Mirza (Heriot-Watt University, United Kingdom) 

xii 



March 29-31 Days 

Sensor and Mesh Networks 

Node Ranking in Wireless Sensor Networks with Linear Topology Rodrigue Domga Komguem 

(Universite de Yaounde I, Cameroon & Universite de Lyon - INSA Lyon, France); Razvan Stanica 

(lNSA Lyon, France); Maurice Tchuente (University of Yaounde 1, Cameroon); Fabrice Valois (Univ 

Lyon, INSA Lyon, Inria, CITI, France) 

Stub Wireless Multi-hop Networks using Self-configurable Wi-Fi Basic Service Set Cascading 

Pedro Julio and Filipe Ribeiro (lNESC TEC, Portugal); Jaime Dias (lNESC TEC, Faculdade de 

Engenharia, Universidade do Porto, Portugal); Jorge Mamede (lnstituto Superior de Engenharia do 

Porto / INESC Porto, Portugal); Rui Campos (INESC TEC and Faculty of Engineering, University of 

Porto, Portugal) 

A Traffic-aware Solution for Green Wireless Video Sensor Networks Filipe Sousa (Fraunhofer 

Portugal, Portugal); Joao Dias (Faculdade de Engenharia, Universidade do Porto, Portugal); Filipe 

Ribeiro (INESC TEC, Portugal); Rui Campos (INESC TEC and Faculty of Engineering, University of 

Porto, Portugal); Manuel Pereira Ricardo (Universidade do Porto & INESC Porto, Portugal) 

Give Me a Hint: An ID-Free Small Data Transmission Protocol for Dense loT Devices Yi Ren, 

Ren-Jie Wu and Teng-Wei Huang (National Chiao Tung University, Taiwan); Yu-Chee Tseng (National 

Chiao-Tung University, Taiwan) 

Wireless Communications I I  

Exploiting Reciprocal Channel Estimations for Jamming to Secure Wireless Communications 

Gustavo Anjos (Universidade de Aveiro & Instituto de Telecomunicac;:6es, Portugal); Daniel 

Castanheira and Adao Silva (lnstituto de Telecomunicac;:6es (IT)/University of Aveiro, Portugal); Atflio 

Gameiro (lnstituto de Telecomunicac;:6es / Universidade de Aveiro, Portugal) 

Cyclostationary-Based Cooperative Compressed Wideband Spectrum Sensing in Cognitive 

Radio Networks Osama Elnahas (EJUST, Egypt); Maha Elsabrouty (Egypt Japan University for 

Science and Technology, Egypt) 

D2D Discovery Approach based on Spreading Technique for Public Safety Linda Jedidi (Esprit, 

Tunisia) Fatma Louati (ESPRIT, Tunisia); Meriem Chekir (ESPRIT School of Engineering, Tunisia); 

Hichem Besbes (Ecole Superieure de Communications de Tunis, Sup' Com, University of Carthage, 

TUNISIA, Tunisia) 

2.4 GHz Single Anchor Node Indoor Localization System with Angle of Arrival Fingerprinting 

StUn Wielandt (KU Leuven, Belgium); Manish Vikash Shah, Nazeer Akram Athaullah, Uzair Mubarak 

Sayyad, Ravi Bhushan Yadav and Rahul Mahesh Dharamdasani (University of Applied Sciences 

Darmstadt, Germany); Lieven De Strycker (KU Leuven, Belgium); Michael Kuhn (University of Applied 

Sciences Darmstadt, Germany) 

xii i  



March 29-31 Days 

Wireless Models and simulation I 

ARMA based Popularity Prediction for Caching in Content Delivery Networks Nesrine Ben 

Hassine (INRIA, France); Ruben Milocco ( GCAyS / UNCO MA, Argentina); Pascale Minet (INRIA, 

France) 

A Greedy Approach for Resource Allocation in Virtual Sensor Networks Sonda Bousnina 

(Politecnico di Milano & DEIB, Italy); Matteo Cesana (Politecnico di Milano, Italy); Jorge Ortfn (Centro 

Universitario de la Defensa Zaragoza, Spain); Carmen Delgado, Jose Ramon Gallego and Maria 

Canales (University of Zaragoza, Spain) 

Game Theory Based Secure Wireless Powered D2D Communications with Cooperative 

Jamming Zheng Chu ( Middlesex University, London, United Kingdom); Huan X Nguyen, Tuan Anh Le 

and Mehmet Karamanoglu ( Middlesex University, United Kingdom); Duc To (Cobham Wireless, United 

Kingdom); Enver Ever ( Middle East Technical University Northern Cyprus Campus, Turkey); Fadi M. 

AI-Turjman ( Middle East Technical University, NCC, Turkey); Adnan Yazici ( Middle East Technical 

University, Turkey) 

Payload-Size and Deadline-Aware Scheduling for Time-critical Cyber Physical Systems 

Marcus Haferkamp, Benjamin Sliwa and Christoph Ide (TU Dortmund University, Germany); Christian 

Wietfeld (TU Dortmund University & Communication Networks Institute, Germany) 

Wireless Communications I I I  

Weighted Rank Constrained Rank Minimization Interference Alignment for 3-Tier Downlink 

Heterogeneous Networks [Full Paper] Ahmed Benaya (Egypt-Japan University of Science and 

Technology, Egypt); Maha Elsabrouty (Egypt Japan University for Science and Technology, Egypt) 

Interference of Simulated IEEE 802.11 Links with Directional Antennas Michael Rademacher 

(Bonn-Rhein-Sieg University of Applied Sciences, Germany); Karl Jonas (Bonn-Rhein-Sieg University 

of Applied Sciences & Fraunhofer FOKUS, Germany) 

Performance Evaluation of Antennas for Underwater Applications Oluyomi Aboderin (Faculty 

of Engineering, University of Porto & INESC TEC, Portugal); Luis Pessoa (University of Porto & INESC 

TEC, Portugal); Henrique M Salgado (University of Porto & INESC Porto, Portugal) 

Wireless Models and simulation I I  

Simulation of Partial Replication in Distributed Transactional Memory Diogo Lima (LaSIGE, 

Faculdade de Ciencias, Universidade de Lisboa & Escola Superior de Hotelaria e Turismo do Estoril, 

Portugal); Hugo Miranda (Universidade de Lisboa, Portugal); Francois Taiani (University of Renne 1, 

United Kingdom) 

Content Distribution Emulation for Vehicular Networks Gon<;alo Pessoa and Ricardo Dias 

(Instituto de Telecomunica<;6es-IT, Aveiro, Portugal); Tiago Condeixa and Joao Azevedo (Veniam, 

Portugal); Lucas Guardalben (University of Aveiro & Instituto de Telecomunica<;6es, Portugal); Susana 

Sargento (Instituto de Telecomunica<;6es, Universidade de Aveiro, Portugal) 

xiv 



March 29-31 Days 

Opportunistic Service Composition in Pervasive Networks Fadhlallah Baklouti (University of 

south Brittany (UBS), France); Nicolas Le Sommer (lRISA, Universite de Bretagne Sud, France); Yves 

Maheo (IRISA, Universite Bretagne Sud, France) 

Spectrum Sharing Auction Platform for Short-term Licensed Shared Access Shun-Cheng 

Zhan, Shi-Chung Chang and Chun-Ting Chou (National Taiwan University, Taiwan); Zsehong Tsai 

(National Taiwan University, Taiwan) 

Vehicular Networks 

Multihoming for Uplink Communications in Vehicular Networks Francisco Castro (Universidade 

de Aveiro, Portugal); Andre Martins and Nelson Capela (Instituto de Telecomunicac;6es Aveiro, 

Portugal); Susana Sargento (Instituto de Telecomunicac;6es, Universidade de Aveiro, Portugal) 

Performance Study of CAM over IEEE 802.11 p for Cooperative Adaptive Cruise Control 

Oyunchimeg Shagdar (VEDECO M, France); Fawzi Nashashibi (INRIA, France); Samir Tohme 

(Universite de Versailles UVSQ, France) 

Estimating Rainfall Intensity by Using Vehicles as Sensors Carlos T. Calafate (Universidad 

Politecnica de Valencia, Spain); Karin Cicenia (Universitat Politecnica de Valencia (UPV), Spain); Oscar 

Alvear (Universitat Politecnica de Valencia, Spain & Universidad de Cuenca, Ecuador); Juan-Carlos 

Cano (Universidad Politecnica de Valencia, Spain); Pietro Manzoni (Universitat Politecnica de Valencia, 

Spain) 

DTN-based Vehicular Cloud for Post-disaster Information Sharing Celimuge Wu (The University 

of Electro-Communications, Japan); Tsutomu Yoshinaga (University of Electro-Communications, 

Japan); Yusheng Ji (National Institute of Informatics, Japan) 

Wireless Communications IV 

Cooperative Multi-Relay Non-Orthogonal Multiple Access for Downlink Transmission in 5G 

Communication Systems Ahmad Gendia (Egypt-Japan University of Science and Technology (E

JUST) & Valeo, Egypt); Maha Elsabrouty (Egypt Japan University for Science and Technology, Egypt); 

Ahmed Emran (Egypt-Japan University of Science and Technology, Egypt) 

User Selection and Power Allocation for Guaranteed SIC Detection in Downlink Beamforming 

Non-Orthogonal Multiple Access Abdelsalam Sayed ahmed (Ejust, Egypt); Maha Elsabrouty (Egypt 

Japan University for Science and Technology, Egypt) 

Wireless Internet Service Providing for 5G with Hybrid TV Broadcast and Visible Light 

Communications Burhan Gulbahar (Ozyegin University, Turkey); Sezgin �encan (Vestel Electronics 

Co. & Ozyegin University, Turkey) 

A Solution on Deafness Problem of WiGig Networks Based on IEEE 802.11 ad Parisa Mashinchi

Ghabel (Sharif University of Technology, Iran); Hossein Ajorloo (Computer Science Institute for 

Research in Fundamental Sciences IP M, Iran); Mohammad Taghi Manzuri (Sharif University of 

Technology, Iran) 

xv 



March 29-31 Days 

Wireless Networks and Protocols I I  

Analysis of the IEEE 802.11 EDCF scheme for broadcast traffic: Application for VANETs 

Younes Bouchaala (INRIA), Paul Muhlethaler (INRIA), Nadjib Achir (University of Paris 13) 

On the Impact of HARQ on the Throughput and Energy Efficiency Using Cross-Layer 

Analysis Mariano Eduardo Burich, Richard Demo Souza and Glauber Brante (Federal University of 

Technology - Parana (UTFPR), Brazil); Oluwakayode Onireti and Muhammad Ali Imran (University of 

Glasgow, United Kingdom) 

Experimentation with MANETs of Smartphones Eduardo Soares (Faculty of Science, University of 

Porto & Instituto de Telecomunicac;6es, Portugal); Pedro Brandao (University of Porto, Portugal); Rui 

Prior (Instituto de Telecomunicac;6es, Universidade do Porto, Portugal); Ana C Aguiar (University of 

Porto & Instituto de Telecomunicac;6es, Portugal) 

TEEM: Trust-based Energy-Efficient Distributed Monitoring for Mobile Ad-hoc Networks 

Andrea Lupia (University of Calabria, Italy); Chaker abdelaziz Kerrache (Universite Amar Thelidji de 

Laghouat, Algeria); Floriano De Rango (University of Calabria, Italy); Carlos T. Calafate (Universidad 

Politecnica de Valencia, Spain); Juan-Carlos Cano (Universidad Politecnica de Valencia, Spain); Pietro 

Manzoni (Universitat Politecnica de Valencia, Spain) 

Poster Session 

A Named Data Approach for DTN Routing, Yaoxing Li and Yuhong Li (Beijing University of Posts 

and Telecommunications, P.R. China); Lars C Wolf (Technische Universitat Braunschweig, Germany); 

Anders Lingren (Swedish Institute of Computer Science, Sweden); Ji Wang (Beijing University of 

Posts and Telecommunications, P.R. China) 

Data-Driven Faulty Node Detection Scheme for Wireless Sensor Networks, Muhammad 

Royyan, Joong-Hyuk Cha, Jae Min Lee and Dong Seong Kim (Kumoh National Institute of Technology, 

Korea) 

Energy efficiency in sleep mode for 5G femtocelis, Christos J Bouras (University of Patras 

CTI &P-Diophantus & University of Patras, Greece); Georgios Diles (Computer Engineering and 

Informatics Dept., University of Patras, Greece) 

Evaluation of Inter-vehicle Connectivity in Three-dimensional Cases, Lisa Kristiana (University 

of Zurich, Switzerland); Corinna Schmitt (University of Zurich, Switzerland); Burkhard Stiller 

(University of Zurich & ETH Zurich, TIK, Switzerland) 

Data Freshness Aware Content-Centric Networking in WSNs, Ghada Jaber (University of 

Toulouse, France); Rahim Kacimi (IRITjUPS, University of Toulouse, France); Thierry Gayraud (LAAS

CNRS, Universite de Toulouse, France) 

On the Prediction of Electric Vehicles Energy Demand by using Vehicular Networks, Vicente 

Torres-Sanz, Julio A. Sanguesa, Piedad Garrido and Francisco J. Martinez (University of Zaragoza, 

Spain); Carlos T. Calafate (Universidad Politecnica de Valencia, Spain); Johann M. Marquez-Barja 

(Trinity College Dublin & CONNECT Centre for Future Networks, Ireland) 

xvi 



March 29-31 Days 

Performance Evaluation of Receiver Directed Transmission Protocol with a Single transceiver 

in MANET, Nawaf Mirza and Mohamed Abdelshafy (Heriot-Watt University, United Kingdom); Peter 

King (Heriot Watt University at Edinburgh UK, United Kingdom) 

Rapid Prototyping of Cooperative Caching in a VANET: A Case Study Stephen Glass, Imad 

Mahgoub and Monika Rathod (Florida Atlantic University, USA) 

Secure Decentralized loT Infrastructure, Vasco Santos (Universidade de Aveiro, Portugal); Joao 

Paulo Barraca (University of Aveiro, Instituto de Telecomunica<;oes, Portugal); Diogo Gomes 

(Universidade de Aveiro, Instituto de Telecomunica<;oes, Portugal) 

Self-Similarity of Data Traffic in a Delay Tolerant Network, Somreeta Pramanik and Raja Datta 

(Indian Institute of Technology, Kharagpur, India); Puspal Chatterjee (Jadavpur University, Kolkata, 

India) 

Wireless Sensor Network Clustering for UAV-based Data Gathering Celia Tazibt ( Mouloud 

Mammeri University of Tizi-Ouzou, Algeria); Mustapha Bekhti (Universite Paris 13, Sorbonne Paris 

Cite, France); Tounsia Djamah (University M. Mammeri of Tizi-Ouzou, Tizi- Ouzou, Algeria); Nadjib 

Achir (University of Paris 13 & L2TI - University of Paris 13, France); Khaled Boussetta (University 

of Paris 13, France) 

xvii 



March 29-31 Days 

Castro, Francisco 230 

Author Index 
Cesana, Matteo 15 

Cha, Joong-Hyuk 205 

Aboderin, Oluyomi 194 Chang, Bruno 159 

Abdelshafy, Mohamed 241 Chang, Shi-Chung 184 

Achir, Nadjib 245,252 Chatterjee, Puspal 39 

Aguiar, Ana C. 155 Chekir, Meriem 224 

Ajorloo, Hossein Cicenia, Karin 21 

AI-Turjman, Fadi M. 95 Chou, Chun-Ting 184 

Aighamdi, Atif A. 248 Chu, Zheng 95 

Anjos, Gustavo 136 Condeixa, Tiago 208 

Athaullah, Nazeer Akram 152 Datta, Raja 39 

Azevedo, Joao 208 De Strycker, Lieven 152 

Baklouti, Fadhlallah 227 Delgado, Carmen 15 

Barraca, Joao Paulo 173 Dharamdasani, Rahul M. 152 

Bekhti, Mustapha 245 Dias, Jaime 212 

Benaya, Ahmed 83 Dias, Joao 33 

Berg, Hans van den 46 Dias, Ricardo 208 

Besbes, Hichem 224 Diles, Georgios 143 

Bouchaala, Younes 252 Djamah, Tounsia 245 

Bouras, Christos 143 Elnahas, Osama 77 

Bousnina, Sonda 15 Eisabrouty, Maha 77,83,89,188 

Boussetta, Khaled 245 Emran, A. Ahmed 89 

Brandao, Pedro 155 Ever, Enver 95 

Brante, Glauber 146 Feng, Ziqiang 180 

Burich, Mariano E. 146 Fitzek, Frank H. P. 218 

Calafate, Carlos T. 21, 198 Fonseca, Mauro 159 

Campos, Rui 33,212 Gabriel, Frank 218 

Canales, Maria 15 Gallego, Jose Ram6n 15 

Cano, Juan Carlos 15 Gameiro, Atilio 136 

Capela, Nelson 230 Gayraud, Thierry 238 

Castanheira, Daniel 136 Gendia, A. H. 89 

xviii 



March 29-31 Days 

Glass, Stephen 201 Liebsch, Marco 46 

Gomes, Diogo 173 Lima, Diogo 54 

Guardalben, Lucas 208 Lingren, Anders 163 

Gulbahar, Burhan 66 Louati, Fatma 224 

Haferkamp, Marcus 4 Lupia, Andrea 133 

Hassine, Nesrine Ben 1 13 Mahgoub, Imad 201 

Himmelsbach, Urban B. 43 Maheo, Yves 227 

Huang, Teng-Wei 121 Mamede, Jorge 212 

Ide, Christoph 4 Manzoni, Pietro 21 

Imran, Muhammad Ali 146 Manzuri-Shalmani, M.-T. 

Jaber, Ghada 238 Marquez-Barja, Johann M. 198 

Jedidi, Linda 224 Martins, Andre 230 

Ji, Yusheng 167 Mashinchi-Ghabel, Parisa 

Jonas, Karl 27 Mashino, Jun 107 

Julio, Pedro 212 Mheich, Zeina 60 

Kacim, Rahim 238 Milocco, Ruben 113 

Karamanoglu, Mehmet 95 Minet, Pascale 1 13 

Karimzadeh, Morteza 46 Miranda, Hugo 54 

Karowski, Niels 99 Mirza, Nawaf 241,248 

Kerrache, Abdelaziz 133 Monego, Hermes I Del 159 

Kim, Dong-Seong 205 Muhlethaler, Paul 252 

King, Peter 241,248 Munaretto, Anelise 159 

Komguem, R. Domga 127 Nashashibi, Fawzi 70 

Kristiana, Lisa 176 Nguyen, Huan X. 95 

Kuhn, Michael 152 Okumura, Yukihiko 107 

Kure, 0ivind 8 Okuyama, Tatsuki 107 

Lai, Matthias 43 Onireti, Oluwakayode 146 

Landmark, Lars 8 Ortfn, Jorge 15 

Larsen, Erlend 8 Pandi, Sreekrishna 218 

Le, Tuan Anh 95 Pessoa, Lufs M. 194 

Lee Jae-Min 205 Pessoa, Gonc;:alo 208 

Li, Yaoxing 163 Prior, Rui 155 

xix 



March 29-31 Days 

Pramanik, Somreeta 39 To, Duc 95 

Pras, Aiko 46 Tohme, Samir 70 

Rademacher, Michael 27 Torres-Sanz, Vicente 198 

Rango, Floriano De 133 Tsai, Zsehong 184 

Rathod, Monika 201 Tseng, Yu-Chee 121 

Ren, Yi 121 Valois, Fabrice 121 

Ribeiro, Filipe 33,212 Valtulina, Luca 46 

Ricardo, Manuel Pereira 33 Wang, Ji 163 

Royyan, Muhammad 205 Wassell, Ian 180 

Salgado, Henrique M. 194 Wassmer, Matthias 43 

Santos, Vasco 173 Wendt, Thomas M. 43 

Sargento, Susana 208,230 Wielandt, Stijn 152 

Savin, Valentin 60 Wietfeld, Christian 4 

Sayed-Ahmed, Abdelsalam 188 Willig, Andreas 99 

Sayyad, Uzair Mubarak 152 Wolf, Lars 163 

Sencan, Sezgin 66 Wolisz, Adam 99 

Shagdar, Oyunchimeg 70 Wu, Celimuge 167 

Shah, Manish Vikash 152 Wu, Ren-Jie 121 

Schmitt, Corinna 176 Wunderlich, Simon 218 

Silva, Adao 136 Yadav, Ravi Bhushan 152 

Sliwa, Benjamin 4 Yazici, Adnan 95 

Soares, Eduardo 155 Yoshinaga, Tsutomu 167 

Sommer, Nicolas Le 227 Yoshioka, Shohei 107 

Sousa, Filipe 33 Zhan, Shun-Cheng 184 

Souza, Richard D. 159, 146 

Stanica, Razvan 127 

Stiller, Burkhard 176 

Suyama, Satoshi 107 

Ta"fani, Franc;:ois 54 

Taleb, Tarik 46 

Tazibt, Celia 245 

Tchuente, Maurice 127 

xx 



also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

2017 Wireless Days, WD 2017

COUNTRY

United States 

SUBJECT AREA AND CATEGORY

Computer Science

Decision Sciences

PUBLISHER H-INDEX

7

PUBLICATION TYPE

Conferences and Proceedings

ISSN

-

COVERAGE

-

INFORMATION

Homepage

SCOPE

The Wireless Days Conference is a major international conference which aims to bring together researchers, technologists and visionaries
from academia, research centers and industry, engineers and students to exchange, discuss, and share their experiences, ideas and research
results about theoretical and practical aspects of wireless networking. Wireless Days 2017 is technically co-sponsored by IEEE
Communications Society and IFIP. After the successful editions of 2008 in Dubai, UAE (44% acceptance ratio), 2009 in Paris, France (38%
acceptance ratio), 2010 in Venice, Italy (33% acceptance ratio), 2011 in Niagara Falls, Canada (35% acceptance ratio), 2012 in Dublin, Ireland
(35% acceptance ratio), 2013 in Valencia, Spain (34% acceptance ratio), 2014 Rio de Janeiro, Brazil, 2016 Toulouse, France (35% acceptance
ratio), the ninth edition of Wireless Wireless Days will be held in Porto, Portugal, on March 29-31, 2017. Wireless Days 2017 will include
presentations of both theoretical and experimental achievements, innovative wireless systems, prototyping efforts, case studies and
advances in technology related to wireless networking and communication infrastructures. The Wireless Days 2017 program will be split into
the following 5 conference tracks: Track 1: 5G and Beyond Track 2: Wireless Communications Track 3: Ad Hoc, Sensor, Vehicular and Delay
Tolerant Networks Track 4: Wireless Models and Simulations Track 5: Mobile Networking and Computing

Join the conversation about this journal

Enter Journal Title, ISSN or Publisher Name  

ExpressVPN™ - Fast Premium VPN
Be Free, Truly Anonymous & Secure. 256-Bit SSL. High Speed Guaranteed. 
Unblock Any Site

ExpressVPN.com OPEN

Ads by 
Stop seeing this ad Why this ad? 

Universities and research
institutions in United States

Computer Networks and
Communications
Hardware and Architecture

Information Systems and
Management

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=US
https://www.scimagojr.com/journalrank.php?area=1700
https://www.scimagojr.com/journalrank.php?area=1800
http://wd17.inesctec.pt/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CqBxOwZEjYN2PEou0vgTvs76YDIedmbZe0-L8ubcL6Kq2lYsDEAEgkNnHe2DpquGD3A2gAeL55ewDyAEBqAMByAPLBKoE6AFP0KCf_3GU-9FVQMXt2TQInKH7eLYb2U17rXBc1R4Z4MkUxWjQRjJ3RHBCF2MqUDxoErJgvH2hjOi7dwxcRPxoD69HUCrTwbBkzwOPJbHBxLe4wH38S3fYjjRpp9FyEzuyoL09oO1v327UOwGZOtSUo-XfIMqdWndPIEyJL31-2a01Pmz_-REAley6bGbqrCCu4Ptuh1h8TwNVmFn-PJjsLvq4EXa33VzItwHXH4BpeMfASP0uuxsQgzrZ_2X7ohLYiA8lajuxOtFwCLCOESZkoeDb7EhiG-YXiU1ZqYP7I4biwl8uLidBwATWwq6RhAOAB4aGmhOoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgCEQARgesQm03M4ek31LS4AKAZgLAcgLAbgMAdgTDIgUB5gWAQ&ae=1&num=1&cid=CAASEuRozszmOouaLYVMRt5ApcWZ_Q&sig=AOD64_2dnjAd5eP4q_IiOn8ISGalB7vxAg&client=ca-pub-7636113250813806&nb=0&adurl=https://www.expressvpn.com/%3Foffer%3D3monthsfree%26offer_code%3D3c6hjoor69%26refID%3Dcampaignid%3D9868525596%26offer%3D3monthsfree%26offer_code%3D3c6hjoor69%26gclid%3DEAIaIQobChMInfSu9uve7gIVC5qPCh3vmQ_DEAEYASAAEgLAHvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CqBxOwZEjYN2PEou0vgTvs76YDIedmbZe0-L8ubcL6Kq2lYsDEAEgkNnHe2DpquGD3A2gAeL55ewDyAEBqAMByAPLBKoE6AFP0KCf_3GU-9FVQMXt2TQInKH7eLYb2U17rXBc1R4Z4MkUxWjQRjJ3RHBCF2MqUDxoErJgvH2hjOi7dwxcRPxoD69HUCrTwbBkzwOPJbHBxLe4wH38S3fYjjRpp9FyEzuyoL09oO1v327UOwGZOtSUo-XfIMqdWndPIEyJL31-2a01Pmz_-REAley6bGbqrCCu4Ptuh1h8TwNVmFn-PJjsLvq4EXa33VzItwHXH4BpeMfASP0uuxsQgzrZ_2X7ohLYiA8lajuxOtFwCLCOESZkoeDb7EhiG-YXiU1ZqYP7I4biwl8uLidBwATWwq6RhAOAB4aGmhOoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgCEQARgesQm03M4ek31LS4AKAZgLAcgLAbgMAdgTDIgUB5gWAQ&ae=1&num=1&cid=CAASEuRozszmOouaLYVMRt5ApcWZ_Q&sig=AOD64_2dnjAd5eP4q_IiOn8ISGalB7vxAg&client=ca-pub-7636113250813806&nb=7&adurl=https://www.expressvpn.com/%3Foffer%3D3monthsfree%26offer_code%3D3c6hjoor69%26refID%3Dcampaignid%3D9868525596%26offer%3D3monthsfree%26offer_code%3D3c6hjoor69%26gclid%3DEAIaIQobChMInfSu9uve7gIVC5qPCh3vmQ_DEAEYASAAEgLAHvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CqBxOwZEjYN2PEou0vgTvs76YDIedmbZe0-L8ubcL6Kq2lYsDEAEgkNnHe2DpquGD3A2gAeL55ewDyAEBqAMByAPLBKoE6AFP0KCf_3GU-9FVQMXt2TQInKH7eLYb2U17rXBc1R4Z4MkUxWjQRjJ3RHBCF2MqUDxoErJgvH2hjOi7dwxcRPxoD69HUCrTwbBkzwOPJbHBxLe4wH38S3fYjjRpp9FyEzuyoL09oO1v327UOwGZOtSUo-XfIMqdWndPIEyJL31-2a01Pmz_-REAley6bGbqrCCu4Ptuh1h8TwNVmFn-PJjsLvq4EXa33VzItwHXH4BpeMfASP0uuxsQgzrZ_2X7ohLYiA8lajuxOtFwCLCOESZkoeDb7EhiG-YXiU1ZqYP7I4biwl8uLidBwATWwq6RhAOAB4aGmhOoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgCEQARgesQm03M4ek31LS4AKAZgLAcgLAbgMAdgTDIgUB5gWAQ&ae=1&num=1&cid=CAASEuRozszmOouaLYVMRt5ApcWZ_Q&sig=AOD64_2dnjAd5eP4q_IiOn8ISGalB7vxAg&client=ca-pub-7636113250813806&nb=1&adurl=https://www.expressvpn.com/%3Foffer%3D3monthsfree%26offer_code%3D3c6hjoor69%26refID%3Dcampaignid%3D9868525596%26offer%3D3monthsfree%26offer_code%3D3c6hjoor69%26gclid%3DEAIaIQobChMInfSu9uve7gIVC5qPCh3vmQ_DEAEYASAAEgLAHvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CqBxOwZEjYN2PEou0vgTvs76YDIedmbZe0-L8ubcL6Kq2lYsDEAEgkNnHe2DpquGD3A2gAeL55ewDyAEBqAMByAPLBKoE6AFP0KCf_3GU-9FVQMXt2TQInKH7eLYb2U17rXBc1R4Z4MkUxWjQRjJ3RHBCF2MqUDxoErJgvH2hjOi7dwxcRPxoD69HUCrTwbBkzwOPJbHBxLe4wH38S3fYjjRpp9FyEzuyoL09oO1v327UOwGZOtSUo-XfIMqdWndPIEyJL31-2a01Pmz_-REAley6bGbqrCCu4Ptuh1h8TwNVmFn-PJjsLvq4EXa33VzItwHXH4BpeMfASP0uuxsQgzrZ_2X7ohLYiA8lajuxOtFwCLCOESZkoeDb7EhiG-YXiU1ZqYP7I4biwl8uLidBwATWwq6RhAOAB4aGmhOoB9XJG6gH8NkbqAfy2RuoB47OG6gHk9gbqAe6BqgH7paxAqgHpr4bqAfs1RuoB_PRG6gH7NUbqAeW2BvYBwHSCAcIgCEQARgesQm03M4ek31LS4AKAZgLAcgLAbgMAdgTDIgUB5gWAQ&ae=1&num=1&cid=CAASEuRozszmOouaLYVMRt5ApcWZ_Q&sig=AOD64_2dnjAd5eP4q_IiOn8ISGalB7vxAg&client=ca-pub-7636113250813806&nb=8&adurl=https://www.expressvpn.com/%3Foffer%3D3monthsfree%26offer_code%3D3c6hjoor69%26refID%3Dcampaignid%3D9868525596%26offer%3D3monthsfree%26offer_code%3D3c6hjoor69%26gclid%3DEAIaIQobChMInfSu9uve7gIVC5qPCh3vmQ_DEAEYASAAEgLAHvD_BwE
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAUjW1tbW251bGwsWzIsMTBdLG51bGwsbnVsbCxudWxsLFsiODA1MzkiXV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8_-H7AJZhT1SADnizBekkym_2Hz9x_Vi_sH8wS86Tl5Vc6IcLY6L1BlxM--j5SOwv8c1I-gHm2SghyLSji638Z2xY2-BgLle2AMyW1xWVVdLoBgYXYzuEcu1ClKPXlUCE8-xN4KdamxXLgRxIEkfSYMrHWazg2lmh-ussuefaRrbitzGysiVXaw4I1D9eRshMDTm5euOJvVtV3qXWCQFTRv8e0aJ2BoD7l1Ilu5HzKrj_aFR-660LKTnF8,LdGGGFjud62ImrY36GgB2g&source=display
https://www.scimagoir.com/rankings.php?country=USA
https://www.scimagojr.com/journalrank.php?category=1705
https://www.scimagojr.com/journalrank.php?category=1708
https://www.scimagojr.com/journalrank.php?category=1802


Metrics based on Scopus® data as of April 2020

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The chart
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documents published in a journal in the past two, three and
four years have been cited in the current year. The two
years line is equivalent to journal impact factor ™
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from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2017 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.
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% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2017 25.45
2018 0

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
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Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
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Abstract�Packet forwarding decisions in communica-
tions among vehicles are important due to their high 
mobility. Further, road topologies are expected to contrib-
ute to more occurrences of out-of-range transmissions, 
which lead to frequent disconnections. The current 
method to overcome such complex road environments (i.e., 
in a three-dimensional scenario) is through the introduc-
tion of relative angles as a weighting value applied to the 
forwarding scheme in Vehicular-to-Vehicular Urban Net-
work (V2VUNet). This scheme avoids unnecessary partici-
pating vehicles and selects the proper vehicle as a relay. In 
order to show the performance of a V2VUNet, this paper 
analyzes and evaluates various communication models in 
several three-dimensional cases.

Index Terms�Relative angle, V2VUNet, inter-vehicular 
communication, three-dimension scenario.

I. INTRODUCTION 

One challenge of maintaining a reliable communication in 
Vehicular Ad-hoc Networks (VANET) is the frequent commu-
nication topology changes, which leads to respective discon-
nections. The case of a three-dimensional environment with 
some common objects such as high rise buildings and over-
passes [13], are a rarely investigated issue in VANETs [2]. 
These objects determine practical instances that apply the alti-
tude factor. The altitude factor (z-axis) in the location coordi-
nate contributes to frequent disconnections [1], thus, vehicles 
will have to search for a new communication path in order to 
substitute the �broken� path, particularly at different altitudes. 

Several studies have shown that the degree of successful 
transmission defined by Packet Delivery Ratio (PDR) is influ-
enced by different levels of road topology, particularly in 
three-dimensional environment [9], [10], [12]. One important 
component for the packet forwarding decision is the consider-
ation of a vertical angle measurement [10], which is produced 
by the coordinate of sender and receiver node at different alti-
tudes. 

This paper recalls the importance of Horizontal Relative 
Angle (HRA) and Vertical Relative Angle (VRA) and its 
potential implementation in complex three-dimensional sce-
narios. Here, the VRA is introduced as the solid angle of a 
cone, analog to a shape made by the omni-antenna radiation 
[3]. Applying the VRA on the aforementioned scenario with 
altitude-applied roads provides improvements on the routing 
performance. 

The remainder of this paper is organized as follow, Sec-
tion II describes related work of various inter-vehicle commu-
nication models in terms of the type of mobility. Section III 

introduces the key idea of the VRA forwarding scheme being 
part of a V2VUNet. The evaluation of such a V2VUNet is 
discussed in Section IV, followed by the summary and future 
work in Section V.

II. RELATED WORK 

A connection process is described as the connectivity that 
is built for exchanging basic information (i.e., location coordi-
nate, speed, and direction) or even more complex information 
(e.g., text or image content). As a real experiment, Fig. 1, 
shows how signal loss occurs, when the vehicle equipped with 
Global Positioning System (GPS) is located under an over-
pass. Participating vehicles operate as a sender S, a receiver R, 
or a relay I. During packet transmissions, vehicles located at 
random position are moving also in random speeds. Thus, the 
communication amongst vehicles can be modeled as: (1) 
Static-to-dynamic (S2D) communication model, (2) Dynamic-
to-dynamic (D2D) communication model. 

Fig. 1.  GPS Connection Lost Occurs Under the Overpass [16]

A three-dimensional environment may lead to less dura-
tion for connectivity to occur [10]. In order to investigate this 
issue, two models are introduced: (1) Cross overpass model, 
represents a typical overpass which is located in the middle of 
road, and (2) Parallel overpass model, represents different 
road levels without a chance that vehicles will be located at 
the same z-axis coordinate (cf. Fig. 2).

The angle-based forwarding scheme (AFS) is a forward-
ing method that takes into account angle measurements 
between S and R [5], [9], [14]. AFS is the basic idea of imple-
menting HRA and VRA that will be described in Section III.

III. V2VUNET APPROACH

V2VUNet approach introduces the concept of selecting a 
proper relay node I [9], [10]. V2VUNet indicates the trans-
mission range depending on angle measuring factors both on 
the same road level, i.e., HRA measurement and different 
road levels, i.e., VRA measurement.  
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A. Vertical Relative Angle Measurement

A VRA measurement aims to discover the real distance in 
three-dimensional cases. When the angle measurement is cal-
culated within the same road level topology, it is called as 
HRA. In contrast, VRA is a term that refers to an angle mea-
surement in different road levels. The VRA defined as θz 
shows the distance of a transmission range between two com-
municating vehicles. The vehicle�s orientation is included in a 
relative angle measurement in order to obtain such a precise 
angle which refers to a vector calculation of vehicle�s direc-
tions. The relative angle is measured based on the S�s coordi-
nate frame (cf. Fig. 3.) and can be expressed as in Eq. 1.

θs 2 vS vR× vS vR•( ),( )atan=

Fig. 2.  HRA and VRA Schemes

(1)

.

Fig. 3.  Relative Angle Calculation

B. Packet Forwarding Scheme Using Filtering Out Concept 

The concept of V2VUNet shows the AFS that includes 
real location coordinates (e.g., provided by GPS) of the par-
ticipating vehicles. The V2VUNet is applicable for vehicle�s 
location coordinates on top of other vehicle�s location coordi-
nates. Using distances between vehicles at planar positions 
will influence the parameters of V2VUNet such as mobility 
information, i.e., speed and direction, and non-planar position 
information, i.e., angle. It is obvious that the higher the over-
pass, the larger the distance between two communicating 
vehicles becomes. Therefore, the height of an overpass leads 
to another impact factor with respect to a transmission cover-
age. Both HRA and VRA are implemented in the V2VUNet. 
The principal of filtering out concept in V2VUNet is to select 
the relay node I, which fulfills HRA and VRA requirements. 

The two steps of filtering out concept are: (1) HRA execu-
tion and (2) VRA execution. The HRA focuses on the partici-
pating vehicles located on the same z-axis coordinate as 
shown in Fig. 2. Based on the AFS concept, the θx angle is the 
maximum transmission area in order to reduce the unneces-
sary participating vehicles. The HRA is executed whenever 
there is a participating vehicle that fulfil the AFS require-
ment. In VRA, the term solid angle, i.e., θz, defines the trans-

mission range in three-dimensional scope. VRA executes a 
participating vehicle that satisfying the AFS. Once the HRA 
and VRA decisions have been made, the next step is to exe-
cute the packet forwarding. 

IV. SIMULATIONS AND RESULTS

The simulation is conducted in two scopes, i.e., the com-
munication model scope and the three-dimensional case 
scope. In order to apply a realistic city environment, typical 
parameters for influencing factors are chosen as shown in 
Table I. The Network Simulator 3 (NS-3.25) [15] is used to 
simulate wireless technologies, (i.e., IEEE 802.11p), the rout-
ing protocol (i.e., Greedy Perimeter Source Routing (GPSR) 
[8]), the mobility, the road topology, and the network density. 

TABLE I: PARAMETER SETTINGS

Parameter Unit

Transmission Range IEEE 802.11p up to 300 m

Routing Protocols GPSR 

Number of Nodes 10 - 100

Simulation Area 500 m x 500 m x 20 m

Upper Road Height 10 m

Vehicle Velocity 0 -70 km/h

Packet Size 512 Byte

Simulation Time 200 s

Number of Driving Lanes 2

B e s t  S o l id  
A n g le

Fig. 4.  Solid Angles Evaluation in D2D Communication Model

 

In addition, S, R, and I are placed randomly both on two 
different road levels and followed the predefined driving lane. 
The number of S and R are generated linearly, which means a 
10-nodes network contains 5 senders and 5 receivers. During 
200 s of simulation time, each vehicle is expected to run a dis-
tance with (a) moving under and on the overpass, and (b) 
moving on different road levels. 

Fig. 4 describes the solid angles that have been evaluated 
in the D2D communication model due to its realistic traffic. 
The pattern of a best solid angle of 35° shows about 30% of 
the maximum PDR. Thus, this best solid angle is applied for 
further simulations. The reason of selecting the best solid 
angle is to obtain the maximum PDR in an extreme case, 
which is also affected by the width of road that fits the trans-
mission range of θx and θz (VRA and HRA). 

The first set of results is shown in Fig. 5 to Fig. 8 which 
indicates the PDR of the two connection models, i.e., S2D 
and D2D. Overall, the ratio of successful connections in both 
S2D and D2D models are less than 50% due to the road topol-
ogy and overpass construction. Thus, communicating vehi-
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cles located outside the antenna coverage obviously cannot 
establish good connections, i.e., less than 5% of those. PDR in 
S2D show lower percentages compared to PDR in D2D. The 
lower PDR in S2D is caused by static vehicles mainly in the 
status, where these vehicles cannot search for a new path. 
This occurs particularly in the cross road scenario. The static 
vehicle is located under the overpass construction. However, 
both in the parallel and the cross road scenarios, and both in 
the S2D and the D2D communication models clearly indicate 
that the forwarding scheme with the V2VUNet has a 10% bet-
ter performance compared to a forwarding scheme without 
the V2VUNet.

The second set of results is shown in Fig. 9 to Fig. 12, 
which indicates the end-to-end (e2e) delay of each communi-
cation model. Overall, the higher e2e delays in the V2VUNet 
are caused by the searching for the new path mechanism, 
where the current path is broken due to the vehicle�s mobil-
ity. In the cross and parallel scenarios, both e2e delays indi-
cate a significant value. In the cross scenario, the e2e delays 
reach more than 1000 ms. This delay occurs due to the over-
pass construction, which causes the vehicle to require more 
time to find the new path. In the parallel scenario the maxi-
mum e2e delay never reaches more than 250 ms. However, 
the overall e2e delays in any case never reach more than 10% 
of the e2e delay without the V2VUNet. 

# Nodes in 40 km/h # Nodes in 50 km/h

# Nodes in 60 km/h # Nodes in 70 km/h

Fig. 5.  S2D Communication Model in Cross Scenario

 

# Nodes in 40 km/h # Nodes in 50 km/h

# Nodes in 60 km/h # Nodes in 70 km/h

Fig. 6.  D2D Communication Model in Cross Scenario

#  N ode s in  4 0  k m /h #  N od e s in  5 0  k m / h

#  N ode s in  6 0  k m /h #  N od e s in  7 0  k m / h

Fig. 7.  S2D Communication Model in Parallel Overpass

# Nodes in 40 km /h # Nodes in 50 km/h

# Nodes in 60 km /h # Nodes in 70 km/h

Fig. 8.  D2D Communication Model in Parallel Overpass

# Nodes in 40 km/h # Nodes in 50 km/h

# Nodes in 60 km/h # Nodes in 70 km/h

Fig. 9.  e2e S2D Communication Model in Cross Overpass 
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# Nodes in 40 km/h # Nodes in 50 km/h

# Nodes in 60 km/h # Nodes in 70 km/h

Fig. 10.  e2e S2D Communication Model in Parallel Overpass

#  N o de s  in  4 0  k m /h #  N o de s  in  5 0  k m /h

#  N o de s in  6 0  k m /h #  N o de s in  7 0  k m /h

Fig. 11.  e2e D2D Communication Model in Cross Overpass

# Nodes in 40 km/h # Nodes in 50 km/h

# Nodes in 60 km/h # Nodes in 70 km/h

Fig. 12.  e2e D2D Communication Model in Parallel Overpass

V. SUMMARY AND FUTURE WORK

This work evaluated inter-vehicle connectivity in three-
dimensional cases. The V2VUNet as an approach with a fil-
tering out concept maintaining a better inter-vehicle commu-
nication in three-dimensional large city environments. The 

V2VUNet is also evaluated in terms of its movement types, 
spanning from static to dynamic movements. 

The evaluation concludes that the complexity of a three-
dimensional road topology, such as with different heights of 
cross- or parallel overpass constructions, has a significant 
impact on inter-vehicle communication (i.e., lower duration 
connectivity and fluctuating end-to-end delay). 

The V2VUNet including additional weight values, i.e.,
HRA and VRA, determines the next relay I in the communi-
cation path between two vehicles. Furthermore, it is shown 
that HRA and VRA metrics reduce unnecessary participants 
with a high chance of disconnection in the crossing overpass 
scenario and in the out-of-transmission range in the parallel 
overpass scenario. Additionally, the e2e delay becomes more 
stable through the approach proposed. Future work will 
include the evaluation of V2VUNet with a Multiple Input 
Multiple Output (MIMO) data dissemination in order to fol-
low the modern approaches of information exchanges 
amongst vehicles. 
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