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Tanesh Kumar and Madhusanka Liyanage (University of Oulu, Finland); An Braeken (Vrije
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Martin Skoviera (Zurich University of Applied Sciences, Switzerland); Piyush Harsh
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Ahokangas, Yueqiang Xu and Maria Kopsakangas-Savolainen (University of Oulu,
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Alonso-Zarate (Centre Tecnologic de Telecomunicacions de Catalunya - CTTC, Spain);
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Jianzhong Wu and Meng Cheng (Cardiff University, United Kingdom (Great Britain));
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Jorge Baranda (Centre Tecnologic de Telecomunicacions de Catalunya (CTTC/CERCA),
Spain); José Nufiez-Martinez (Centre Tecnologic de Telecomunicacions de Catalunya,
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(CTTC), Spain); Natale Patriciello (University of Modena and Reggio Emilia, Italy)
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Network Expansion in OpenStack Cloud Federations 85
Mael Kimmerlin (Aalto University, Finland); Peer Hasselmeyer (NEC Laboratories Europe,
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On Service Composition Algorithm for Open Marketplaces of Network Services 96
Shireesh Bhat, Robinson Udechukwu, Rudra Dutta and George N. Rouskas (North Carolina
State University, USA)

Ensuring Quality of Service in a Multi-Tenant Cloud-Enabled RAN Environment 102
Elisa Jimeno (Atos); Javier Garcia Lloreda (Atos, Spain); Pouria Sayyad Khodashenas
(i2CAT Foundation (i2CAT), Spain); August Betzler (i2CAT Foundation, Spain); Irena
Trajkovska and Luca Del Vecchio (ZHAW, Switzerland); Alan Whitehead (Ip Access Ltd,
United Kingdom (Great Britain))

NET2

First Demonstration of SDN-based Bit Index Explicit Replication (BIER) Multicasting 107
Alessio Giorgetti, Andrea Sgambelluri and Francesco Paolucci (Scuola Superiore
Sant'Anna, Italy); Filippo Cugini (CNIT, Italy); Piero Castoldi (Scuola Superiore Sant'Anna,
Italy)

A Customizable Agile Approach to Network Function Placement 113
Akshay Gadre, Anix Anbiah and Krishna M. Sivalingam (Indian Institute of Technology
Madras, India)
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Marco Savi (Fondazione Bruno Kessler & CREATE-NET Research Center, Italy); Ciril
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Bruno Kessler, Italy); loannis Tomkos (Athens Information Technology, Greece)

5G NORMA: System Architecture for Programmable & Multi-Tenant 5G Mobile Networks 124
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Germany); Xiaofeng Huang (Orange, France); Qing Shen (Engineer at Orange France &
Student at ParisTech University, France); Daniel Corujo (Instituto de Telecomunicagdes
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Salvat and Andres Garcia-Saavedra (NEC Labs Europe, Germany); Ricard Vilalta
(CTTC/CERCA, Spain); Ifiaki Pascual (CTTC, Spain); Xi Li (NEC, Germany); Ricardo
Martinez and Raul Mufioz (Centre Tecnologic de Telecomunicacions de Catalunya
(CTTC/CERCA), Spain)

Orchestration of Network Services Across Multiple Operators: The 5G Exchange Prototype 147
Andrea Sgambelluri (Scuola Superiore Sant'Anna, Italy); Francesco Tusa (University
College London, United Kingdom (Great Britain)); Molka Gharbaoui (Scuola Superiore
Sant'Anna, Italy); Elisa Maini (University College London, United Kingdom (Great
Britain)); Laszlo Toka (Budapest University of Technology and Economics, Hungary);
Jorge Martin Pérez (Universidad Carlos I1I de Madrid & IMDEA, Spain); Francesco
Paolucci (Scuola Superiore Sant'Anna, Italy); Barbara Martini (CNIT, Italy); Wint Yi Poe
(Huawei Technologies - European Research Center, Germany); Javier Melian (ATOS,
Spain); Ajmal Muhammad (Royal Institute of Technology (KTH), Stockholm, Sweden);
Aurora Ramos (Atos, Spain); Oscar Gonzalez de Dios (Telefonica [+D, Spain); Balazs
Sonkoly (Budapest University of Technology and Economics, Hungary); Paolo Monti (KTH
Royal Institute of Technology, Sweden); Ishan Vaishnavi (Huawei Technologies Dusseldorf
GmBH & European Research Centre, Germany); Carlos J. Bernardos (Universidad Carlos
IIT de Madrid, Spain); Robert Szabo (Ericsson Hungary Ltd. & Budapest University of
Technology and Economics, Hungary)

Reliable Capacity Provisioning for Distributed Cloud/Edge/Fog Computing Applications 152
Per-Olov Ostberg (Umeéa University, Sweden); James Byrne (Dublin City University,
Ireland); Paolo Casari (IMDEA Networks Institute, Spain); Philip Eardley (BT Group,
United Kingdom (Great Britain)); Antonio Fernandez Anta (IMDEA Networks Institute,
Spain); Johan Forsman (Tieto AB, Sweden); John Kennedy (Intel Labs, Ireland); Thang Le
Duc (Umea University, Sweden); Manuel Noya Mariio (Linknovate Science SL, Spain);
Radhika Loomba (Intel Labs, Spain); Miguel Angel Lopez Pefia (SATEC & SATEC,
Spain); Jose Lopez Veiga (Linknovate Science SL, Spain); Theo Lynn (Dublin City
University, Ireland); Vincenzo Mancuso (IMDEA Networks Institute, Spain); Serge;j
Svorobej (Dublin City University, Ireland); Anders Torneus (Tieto AB, Sweden); Stefan
Wesner (Ulm University, Spain); Peter Willis (BT, United Kingdom (Great Britain)); Jorg
Domaschka (Ulm University, Germany)

On Implementing RRM/SON in Virtualized Multi-Tenant Small Cell Networks 158
Jordi Pérez-Romero (Universitat Politécnica de Catalunya (UPC), Spain); Oriol Sallent,
Ramon Ferras and Ramon Agusti (Universitat Politécnica de Catalunya, Spain)

NET4

A Flexible and Reconfigurable 5G Networking Architecture Based on Context and Content
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Dario Sabella (Intel, Germany); Pablo Serrano (Universidad Carlos I1I de Madrid, Spain);
Giovanni Stea and Antonio Virdis (University of Pisa, Italy); Ilenia Tinnirello, Fabrizio
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Greece); Panagiotis Demestichas (University of Piraeus, Greece); Vassilis Foteions
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SDN/NFV-based End to End Network Slicing for 5G Multi-tenant Networks 170
Dimitrios Kritharidis, Panteleimon-Konstantinos Chartsias, Athanasios Amiras and loannis
Plevrakis (Intracom Telecom, Greece); Konstantinos V. Katsaros (Intracom S.A. Telecom
Solutions, Greece); Muhammad Shuaib Siddiqui, Albert Viiés and Eduard Escalona
(Fundaci6 i2CAT, Internet i Innovaci6 Digital a Catalunya, Spain); Eleni Trouva (NCSR



Demokritos”, Greece); loannis Angelopoulos (National Centre for Scientific Research
(NCSRD), Greece); Anastasios Kourtis (NCSR Demokritos, Greece); loakeim Samaras
(Intracom-Telecom & Industrial Systems Institute, Greece)

SDN Implementation of Slicing and Fast Failover in 5G Transport Networks 175
Dimitris Giatsios (University of Thessaly); Kostas Choumas and Paris Flegkas (University
of Thessaly, Greece); Thanasis Korakis (New York University, USA); Daniel Camps
(12CAT, Spain)

Intelligent Network Management for 5G Systems: The SELFNET Approach 181
Wei Jiang (German Research Center for Artifitial Intelligence & Technical University (TU)
of Kaiserslautern, Germany); Mathias Strufe (DFKI GmbH, Germany); Hans D. Schotten
(University of Kaiserslautern, Germany)
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Wint Yi Poe (Huawei Technologies - European Research Center, Germany); Ishan
Vaishnavi (Huawei Technologies Dusseldorf GmBH & European Research Centre,
Germany); Francesco Tusa (University College London, United Kingdom (Great Britain));
Javier Melian (ATOS, Spain); Aurora Ramos (Atos, Spain)
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[jaz Ahmad and Madhusanka Liyanage (University of Oulu, Finland); Mika E Ylianttila
(University of Oulu & Centre for Wireless Communications, Finland); Andrei Gurtov
(Aalto University, Finland)

REARM: Renewable Energy Based Resilient Deployment of Virtual Network Functions 197
Sameer G Kulkarni and Mayutan Arumaithurai (University of Goettingen, Germany); K. K.
Ramakrishnan (University of California, Riverside, USA); Xiaoming Fu (University of
Goettingen, Germany)

On the Integration of Verticals Through 5G Control Plane 203
Kashif Mahmood (Telenor, Norway); Toktam Mahmoodi (King's College London, United
Kingdom (Great Britain)); Riccardo Trivisonno (Huawei Technologies, Germany);
Anastasius Gavras (Eurescom GmbH, Germany); Dirk Trossen (InterDigital Europe, United
Kingdom (Great Britain)); Marco Liebsch (NEC Europe Ltd, Germany)

Proactive Edge Computing in Latency-Constrained Fog Networks 208
Mohammed Saad EIBamby (University of Oulu, Finland); Mehdi Bennis (Centre of
Wireless Communications, University of Oulu, Finland); Walid Saad (Virginia Tech, USA)
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Energy-efficient Joint Source and Relay Precoding Design for Cooperative MIMO-AF Systems 214
Fabien Héliot and Rahim Tafazolli (University of Surrey, United Kingdom (Great Britain))
Semi-blind MAP Channel Estimator for Pilot Decontamination 220
Guangyi Wang (University of Surrey & Institute for Communication Systems, United
Kingdom (Great Britain)); Yi Ma, Na Yiand Rahim Tafazolli (University of Surrey, United
Kingdom (Great Britain))
Statistical Beam Codebook Design for mmWave Massive MIMO Systems 225
Majid Nasiri Khormuji (Huawei Technologies Sweden AB, Sweden); Renaud-Alexandre
Pitaval (Huawei Technologies Sweden, Sweden)



Performance Analysis of FBMC and CP-OFDM in the Presence of Phase Noise 230
Kilian Roth (Technische Universitidt Miinchen, Germany); Leonardo Gomes Baltar (Intel
Corporation, Germany); Michael Faerber (Intel Deutschland GmbH, Germany); Josef A.
Nossek (TU Munich, Germany & Federal University of Ceara, Fortaleza, Brazil)

Coverage Analysis in the Uplink of mmWave Cellular Network 235
Oluwakayode Onireti (University of Glasgow, United Kingdom (Great Britain)); Ali Imran
(University of Oklahoma, USA); Muhammad Ali Imran (University of Glasgow, United
Kingdom (Great Britain))

PHY2

TWEETHER Future Generation W-band Backhaul and Access Network Technology 241
Claudio Paoloni (Lancaster University, United Kingdom (Great Britain)); Frangois Magne
(WHEN-AB & SARL, France); Frederic Andre (Thales Electron Devices, France); Xavier
Begaud (LTCI, CNRS, T¢lécom ParisTech, Université Paris-Saclay, France); Viktor Krozer
(Goethe University of Frankfurt am Main, Germany); Marc Marilier (OMMIC, France);
Antonio Ramirez (Fibernova Systems, Spain); José R. Ruiz (Universitat Politécnica de
Valéncia, Spain); Ruth Vilar (Universitat Politecnica de Valencia, Spain); Ralp Zimmerman
(HF System Engineering, Germany)

Evaluation of IR-HARQ Schemes in FBMC/OQAM Systems with Imperfect CSIR 246
Marius Caus and Monica Navarro (Centre Tecnologic de Telecomunicacions de Catalunya
(CTTC), Spain); Xavier Mestre and Ana Pérez-Neira (CTTC, Spain); Guillem Femenias and
Felip Riera-Palou (University of the Balearic Islands, Spain)

Study on Simple Signal Area Estimation for Efficient Spectrum Measurements 251
Kenta Umebayashi and Hiroki Iwata (Tokyo University of Agriculture and Technology,
Japan); Janne Lehtomiki (University of Oulu, Finland); Miguel Lopez-Benitez (University
of Liverpool, United Kingdom (Great Britain))

Sparse Doubly-Selective Channels: Estimating Path Parameters Unambiguously 256
Kelvin Chelli and Praharsha Sirsi (Saarland University, Germany); Thorsten Herfet
(Saarland University & Intel Visual Computing Institute, Germany)

Filter Design for 5G BF-OFDM Waveform 261
David Demmer and Robin Gerzaguet (CEA-Leti, France); Jean-Baptiste Doré (CEA,
France); Didier Le Ruyet (CNAM, France); Dimitri Kténas (CEA, France)

PHY3

An Adaptive Parametric Prediction Method for Mobile MIMO Wireless Systems 266
Ramoni O. Adeogun (University of Cape Town, South Africa & National Space Research
and Development Agency, Nigeria); Paul D Teal and Pawel A. Dmochowski (Victoria
University of Wellington, New Zealand)

Silicon Area of FBMC Receivers for CMOS 65nm and Comparison to OFDM Receivers 271
Vincent Berg (CEA LETI, France); Jean-Baptiste Doré¢ (CEA, France); Sylvie Mayrargue
(CEA-LETI, France)

ASIP Design for Multiuser MIMO Broadcast Precoding 276
Shahriar Shahabuddin (Centre for Wireless Communications, University of Oulu, Finland);
Olli Silvén and Markku Juntti (University of Oulu, Finland)

Dual-Polarized 2x2 Element Sub-Array at 15 GHz with High Port Isolation 280
Marko Sonkki and Sami Myllyméki (University of Oulu, Finland); Jussi Putaala and Maciej
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(University of Oulu, Finland); Eero Heikkinen, Tomi Haapala and Kari Nikkanen (Nokia
Networks, Finland)

Pilot Structure Design to Increase Wireless Channel Capacity for High-Speed Railway 284
Yongyun Choi and Jae Hong Lee (Seoul National University, Korea)
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Waveform Multiplexing for 5G: a Concept and 3D Evaluation 289
Yeon-Geun Lim, Taehun Jung, Kwang Soon Kim and Chan-Byoung Chae (Yonsei
University, Korea)

Traffic Aware Pilot De-contamination for Multi-Cell MIMO Systems 294
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Channel Coding for Enhanced Mobile Broadband Communication in 5G Systems 306
Heshani Gamage and Nandana Rajatheva (University of Oulu, Finland); Matti Latva-aho
(UoOulu, Finland)

Exploring Symmetry in Wireless Propagation Channels 312
Nazar Ali (Khaifa University, United Arab Emirates); Ahmed Kulaib (Khalifa University,
United Arab Emirates); Ehab Salahat (Australian National University, Australia); Raed
Shubair (Khalifa University (KU) & Massachusetts Institute of Technology (MIT), United
Arab Emirates)

Hybrid Beamforming in RoF Fronthauling for Millimeter-Wave Radio 318
Lorenzo Combi and Umberto Spagnolini (Politecnico di Milano, Italy)
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Matsumoto (Japan Advanced Institute of Science and Technology, Japan)
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Hayder Al-Salihi and Mohammad Reza Nakhai (King's College London, United Kingdom
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Juan Laco and Fernando Gregorio (Universidad Nacional del Sur, Argentina); Gustavo J.
Gonzalez (CONICET & Universidad Nacional del Sur, Argentina); Juan E. Cousseau
(Universidad Nacional del Sur, Argentina); Taneli Rithonen and Risto Wichman (Aalto
University School of Electrical Engineering, Finland)
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Analysis of Out-Of-Band Interference from Saturated Power Amplifiers in Massive MIMO 353
Steve Blandino (Imec, Belgium); Claude Desset and Andre Bourdoux (IMEC, Belgium);
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Transparent Spectral Confinement Approach for 5G 359
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Antenna Configuration Comparison in Challenging NLOS Locations 375
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Kupiainen, Marjo Heikkild and Tero Kippola (Centria University of Applied Sciences,
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Oulu & Centre for Wireless Communications, Finland); Pekka Pirinen (University of Oulu,
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