2023 Joint European Conference
on Networks and Communications
& 6G Summit

(EuCNC/6G Summit 2023)

Gothenburg, Sweden
6-9 June 2023

.O I E E E IEEE Catalog Number: CFP2342Y-POD
° ISBN: 979-8-3503-1103-7



Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

**% This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP2342Y-POD
ISBN (Print-On-Demand): 979-8-3503-1103-7
ISBN (Online): 979-8-3503-1102-0
ISSN: 2475-6490

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

.com

proceedings



TABLE OF CONTENTS

The Extended Vienna System-Level Simulator for Reconfigurable Intelligent Surfaces...........cccceveercencnnennee. 1
Le Hao, Stefan Schwarz, Markus Rupp

Ergodic Rate Analysis and Optimization of Full-Duplex STAR-RIS Communication Systems............c.ccccceuen.e. 7
Justin Jose, Parvez Shaik, Shubham Bisen, Vimal Bhatia

Impact of Multiple RIS on Channel Characteristics: An Experimental Validation in Ka Band.......................... 13
Taghrid Mazloum, Luca Santamaria, Frederic Munoz, Antonio Clemente, Jean-Baptiste Gros,
Youssef Nasser, Mikhail Odit, Geoffroy Lerosey, Raffaele D'Errico

Cell-Edge Performance Booster in 6G: Cell-Free Massive MIMO Vs. Reconfigurable Intelligent
SUITACE ...ttt sttt ettt et h et e h et et 19
Wei Jiang, Hans D. Schotten

On Beam Widening for RIS-Assisted Communications Using Genetic Algorithms..........ccccceveeveniiioencencene 24
Maarouf Al Hajj, Khaled Tahkoubit, Hmaied Shaiek, Valéry Guillet, Didier Le Ruyet

Multi-Feature Physical Layer Authentication for URLLC Based on Linear Supervised Learning..................... 30
Andreas Weinand, Christoph Lipps, Michael Karrenbauer, Hans D. Schotten

The Role of Physical Layer Security in Satellite-Based NetWorks ........ccccccveviiiriiiniiieniienieeciieceeeeee e 36
Rupender Singh, ljaz Ahmad, Jyrki Huusko

Secrecy Energy Efficiency in PAPR-Aware Artificial Noise Scheme for Secure Massive MIMO .................... 42
Idowu Ajayi, Yahia Medjahdi, Lina Mroueh, Rafik Zayani, Fatima Kaddour

Low-Complexity Neural Networks for Denoising Imperfect CSI in Physical Layer Security............cccceeveneee 48
Idowu Ajayi, Yahia Medjahdi, Lina Mroueh, Olumide Okubadejo, Fatima Kaddour

Deep Learning-Supported Kriging for Interpolation of High-Resolution Indoor REMs........c.ccccceceiiiiinincnnen. 54
Friedrich Burmeister, Alexandros Palaios, Philipp Geuer, Anton Krause, Richard Jacob,
Philipp Schulz, Gerhard Fettweis

Unsupervised ANN-Based Equalizer and Its Trainable FPGA Implementation...........ccccceeeeveeeciienieencieenveennnen. 60
Jonas Ney, Vincent Lauinger, Laurent Schmalen, Norbert Wehn

Temporal Self-Organizing Maps for Prediction of Feature EVOIUtiON..........cccooceveeiiiiciiinininincciciciecnece 66
Prayag Gowgi, Vijaya Yajnanarayana

Prediction-Based Physical Layer Base Station Switching Using Imaging Data...........c.cccocoviniiniiiiiiiinennne 72
Khanh Nam Nguyen, Kenichi Takizawa

Turbo Al, Part V: Verifying Al-Enhanced Channel Estimation for RAN from System Level..........cccccocenenene. 78
Yejian Chen, Stefan Wesemann, Thorsten Wild

Meta-Learning Based Few Pilots Demodulation and Interference Cancellation for NOMA Uplink ................. 84
Hebatalla Issa, Mohammad Shehab, Hirley Alves

High-Resolution Channel Sounding and Parameter Estimation in Multi-Site Cellular Networks .........c.......... 90
Junshi Chen, Russ Whiton, Xuhong Li, Fredrik Tufvesson



Performance Analysis of Centralized and Distributed Massive MIMO for MTC .........ccccocoiininenieiiincncncnnns 96
Eduardo Noboro Tominaga, Onel Luiz Alcaraz Lopez, Hirley Alves, Richard Demo Souza,
Leonardo Tergas

Antenna Array Structures for Enhanced Cluster Index Modulation .............cceeeiiiiiiiecieiiiienciie e e 102
Mahmoud Raeisi, Asil Koc, Ibrahim Yildirim, Ertugrul Basar, Tho Le-Ngoc

Misfocus-Reduction in RIS-Assisted Ultra-Wideband Wireless Communication.............ceecveeveevereeeneeennennnn. 108
Zeyu Huang, Richard Priiller, Stefan Schwarz, Markus Rupp

Largest Generalized Eigenvector Precoder for CoMP-JT Massive MIMO SyStems...........ccoceevueerieeienieneennen. 114
Xianglong Yu, Hanqing Wang, Yiling Yuan, Xiaohan Wang, Hao Chen

A Survey of 5G-Based Positioning for Industry 4.0: State of the Art and Enhanced Techniques .................... 120
Karthik Muthineni, Alexander Artemenko, Josep Vidal, Montse Najar

Influence of Dataset Parameters on the Performance of Direct UE Positioning Via Deep Learning............... 126
Baptiste Chatelier, Vincent Corlay, Cristina Ciochina, Fallou Coly, Julien Guillet

Multistatic Sensing of Passive Targets Using 6G Cellular Infrastructure...........cocceceevuenenenenenennceniencnennenn 132
Vijaya Yajnanarayana, Henk Wymeersch

1Q Imbalance Compensation with a Pilot SEQUENCE.........ccveiiiiieiiieiiieiie e 138
Enrique T. R. Pinto, Visa Tapio, Markku Juntti

Joint Multistatic Sensing of Transmitter and Target in OFDM-Based JCAS System..........cccoeevvevervenieenennen. 144
Christopher Mollén, Gabor Fodor, Robert Baldemair, Joerg Huschke, Julia Vinogradova

Doppler-Resilient Universal Filtered MultiCarrier (DR-UFMC): A Beyond-OTFS Modulation..................... 150
Carmen D'Andrea, Stefano Buzzi, Maria Fresia, Xiaofeng Wu

Distributed MIMO SyStems fOT 6G .........ceecuiiiiieiiieriieeiteeieeesteeeieesteeeteessveesbeesbeessseessseessseessseesseesseesseesns 156
Omer Haliloglu, Han Yu, Charitha Madapatha, Hao Guo, Fehmi Emre Kadan, Andreas
Wolfgang, Rafael Puerta, Pal Frenger, Tommy Svensson

An Analysis with Interplay of NOMA and RSMA for RIS-Aided System ......c..ccccecvevieneninencnenceienicnenene 162
Farjam Karim, Nurul Huda Mahmood

Waveforms for sub-THz 6G: Design GUIAELINES. .......coeerieriieriiiiiiiesiieieeee e 168
Muris Sarajlic, Nuutti Tervo, Aarno Pdrssinen, Le Hang Nguyen, Hardy Halbauer, Kilian
Roth, Vaidyanathan Kumar, Tommy Svensson, Ahmad Nimr, Stephan Zeitz, Meik Dérpinghaus,
Gerhard Fettweis

Predictive Resource Allocation for URLLC Using Empirical Mode Decomposition ...........ccceceevereeeneeenennee. 174
Chandu Jayawardhana, Thushan Sivalingam, Nurul Huda Mahmood, Nandana Rajatheva,
Matti Latva-Aho

Efficient Ray-Tracing Channel Emulation in Industrial Environments: An Analysis of Propagation
AV (o [ B 5501 o Lo ARSI 180
Gurjot Singh Bhatia, Yoann Corre, M. Di Renzo

Depolarisation Model for a BAN INd0OOT SCENATIO........cccuveriieiieiieiieeiiesiieteeteetesee sttt eeeteeeae e sseenseenseennes 186
Manuel M. Ferreira, Filipe D. Cardoso, Slawomir J. Ambroziak, Mariella Sérestoniemi,
Kenan Turbic, Luis M. Correia



Impact of Array Configuration on Head-Mounted Display Performance at mm Wave Bands............cccc....... 192
Alexander Marinsek, Xuesong Cai, Lieven De Strycker, Fredrik Tufvesson, Liesbet Van Der
Perre

Extended NYUSIM-Based MmWave Channel Model and Simulator for RIS-Assisted Systems.................... 198
Aline Habib, Israa Khaled, Ammar El Falou, Charlotte Langlais

Propagation Modeling for Physically Large Arrays: Measurements and Multipath Component

VISIDILIEY ettt ettt h et et b e st b et b e bt b e a et e b et eb e bt eb ettt na e 204
Thomas Wilding, Benjamin J. B. Deutschmann, Christian Nelson, Xuhong Li, Fredrik
Tufvesson, Klaus Witrisal

Non-Geometric Correlated Channel Fading Model with Linear CompleXity .........ccoeeverveneereereriieseerieneenns 210
Tobias W. Weber, Eike Lyczkowski, Wolfgang Kiess

Autonomous Single Antenna Receiver Localization and Tracking with RIS and EKF...........ccccoooeiininnnne. 216
Zi Ye, Faryal Junaid, Rickard Nilsson, Jaap Van De Beek

Reduced Complexity Multicast Beamforming and User Grouping for Multi-Antenna Coded

CACKING. ...ttt ettt ettt ettt e st e s tee st e st esteenseesse et ee st enseenseensesnsesaeeesta st anseenseenseesse s senseenseenseennennnas 222
Shanuka R. Gamaethige, Hamidreza B. Mahmoodi, Mohammadjavad Salehi, Himal A.
Suraweera, Antti Tolli

Large Intelligent Surface Measurements for Joint Communication and Sensing............cccceecveeveneeneenennnennne. 228
Christian Nelson, Xuhong Li, Thomas Wilding, Benjamin Deutschmann, Klaus Witrisal,
Fredrik Tufvesson

Dynamic AP Selection and Cluster Formation with Minimal Switching for Green Cell-Free
Massive MIMO NEtWOTKS ...ttt 234
Qinglong He, Ozlem Tugfe Demir, Cicek Cavdar

Undersampling and SNR Degradation in Practical Direct RF Sampling Systems ........c.cccccovererinieicnenennenn 240
Dennis Osterland, Andreas Benzin, Friedel Gerfers, Giuseppe Caire

Performance Assessment of a SGNR D-Band CMOS Transceiver with Phase Noise Impairments................. 246
Yaya Bello, David Demmer, Abdelaziz Hamani, Alexandre Siligaris, Cedric Dehos, Nicolas
Cassiau, Jean-Baptiste Doré, José Luis Gonzadlez-Jiménez

Multi-Criteria Ground Segment Dimensioning for Non-Geostationary Satellite Constellations ..................... 252
Victor Monzon Baeza, Flor Ortiz, Eva Lagunas, Tedros Salih Abdu, Symeon Chatzinotas

Inter-Satellite Link Prediction for Non-Terrestrial Networks Using Supervised Learning ............c.cccveeveennee. 258
Estel Ferrer, Josep Escrig, Joan A. Ruiz-De-Azua

O-RAN Based Non-Terrestrial Networks: Trends and Challenges ............ccoeevevierienieniieciieieeieeeeeee e 264
Riccardo Campana, Carla Amatetti, Alessandro Vanelli-Coralli

Graph-Based User Scheduling Algorithms for LEO-MIMO Non-Terrestrial Networks.........ccccooceveencnenee. 270
Bilal Ahmad, Daniel Gaetano Riviello, Alessandro Guidotti, Alessandro Vanelli-Coralli

Proof of Concept for Spectrum Sharing Between Terrestrial and Satellite Networks .........ccccoceeeeieiencncnnne 276
Heikki Kokkinen, Amina Piemontese, Arto Reis-Kivinen, Lukasz Kulacz, Nathan Borios, Carla
Amatetti

Phase Modulation-Based Fronthaul Network for 5G mmWave FR-2 Signal Transmission Over
HYDTIA LINKS. ..ttt ettt ettt ettt b e et h e e st e st et e et e e be e et eseemeenbe s e aseebeeseebeeneanseaenseaneeee 282
M. Botella-Campos, J. Bohata, L. Vallejo, J. Mora, S. Zvanovec, B. Ortega



Power Allocation for Multi-Cell Non-Orthogonal Multiple Access Networks: Energy Efficiency
Vs. Throughput Vs. POWer CONSUMPLION ........ccuieiieiieiierieriieieeteettesteesteeseeaesaesseesseesseenseensesssesseenseensesnsesnnes 287
Syllas R. C. Magalhdes, Suzan Bayhan, Geert Heijenk

Dynamic Resource Allocation for URLLC in UAV-Enabled Multi-Access Edge Computing........c..cccceeueeneee. 293
Marcos Falcdo, Caio Souza, Andson Balieiro, Kelvin Dias

On Employing Deep Learning to Enhance the Performance of 5G NR Two Step RACH Procedure............... 299
Siba Narayan Swain, Ashit Subudhi

User-Centric Network Architecture Design for 6G Mobile Communication Systems...........cceceeeereenieennennne. 305
Xuegqiang Yan, Xueli An, Wenxuan Ye, Mingyu Zhao, Yan Xi, Jianjun Wu

Timing Synchronization for Smartphone-Based Optical Camera Communication............ccceeverereerereenennns 311
Frank Von Schoettler, Eike Lyczkowski, Zhidong Hua, Patrick Matalla, Sebastian Randel

Age-Of-Information Dependent Random Access in NOMA-Aided Multiple-Relay Slotted ALOHA ............ 317
Gabriel Germino Martins De Jesus, Jodo Luiz Rebelatto, Richard Demo Souza, Onel Luis
Alcaraz Lopez

Half-Duplex User Equipment Relaying Policies for Uplink Improvement in Beyond 5G Networks .............. 323

loannis Avgouleas, Per Skillermark, Gabor Fodor, Johan Soder

Real-Time MEMS-Assisted Beam Steering for Visible Light Communication System ...........cccccceeverveennenen. 329
Juan A. Apolo, Othman Isam Younus, Beatriz Ortega, Viceng Almenar, Zabih Ghassemlooy

Real Time Assessments of DML and EML with 25G-Class APD for Higher Speed PONS..........cccccevvveenneenn. 335
Georges Gaillard, Fabienne Saliou, Jéréemy Potet, Gaél Simon, Philippe Chanclou, Elena
Duran-Valdeiglesias, Luiz Anet Neto, Michel Morvan, Bruno Fracasso

Photonic-Accelerated Al for Cybersecurity in Sustainable 6G NEtWOrKs ........cocceeeeeieneneneneneneeienienenee 341
Emilio Paolini, Luca Valcarenghi, Luca Maggiani, Nicola Andriolli

Orchestration Procedures for the Network Intelligence Stratum in 6G Networks.........ccceeveeerieeneeenieenieeenne. 347
Livia Elena Chatzieleftheriou, Marco Gramaglia, Miguel Camelo, Andres Garcia-Saavedra,
Evangelos Kosmatos, Michele Gucciardo, Paola Soto, George losifidis, Lidia Fuentes, Gines
Garcia-Aviles, Andra Lutu, Gabriele Baldoni, Marco Fiore

Age of Information in Network Coded Multicast NetWOrkS ..........ccceeverieriirieiieiiesieie e 353
Alper Kose, Mutlu Koca, Emin Anarim

Study on Handover Techniques for Satellite-To-Ground Links in High and Low Interference
REGIMIES ...ttt ettt e e ettt e st e e tbeesabeeesbeeesbeeasseessbeeasseesssaensseessseeasseesnsaeasseesnseaanseesnsaeanseenns 359
Abhipshito Bhattacharya, Marina Petrova

Designing Medium Access Control Protocol Sequences Through Deep Reinforcement Learning.................. 365
Cedric Adjih, Chung Shue Chen, Chetanveer Sharma Gobin, Iman Hmedoush

A Comparative Performance Analysis of LoORaWAN in Two Frequency Spectra: EU868 MHz and
24 GHZ e bttt h b bbbttt be bbbt et ae e e 371
Riccardo Marini, Giampaolo Cuozzo

Hybrid Radio Resource Management Based on Multi-Agent Reinforcement Learning ..........ccoeceeveeneenennee. 377
Lam Ngoc Dinh, Mickael Maman, Emilio Calvanese Strinati



Energy Savings Under Performance Constraints Via Carrier Shutdown with Bayesian Learning................... 383
Lorenzo Maggi, Claudiu Mihailescu, Qike Cao, Alan Tetich, Saad Khan, Simo Aaltonen, Ryo
Koblitz, Maunu Holma, Samuele Macchi, Maria Elena Ruggieri, Igor Korenev, Bjarne
Klausen

Hybrid Multiple Access Scheme Employing NOMA and OMA Simultaneously Under Non-
Uniform User Distribution and Multiple TransSmit ANTENNAS ........cc.cecververerinerenirteienenene e e 389
Nozomi Sasaki, Fuga Tanaka, Shuhei Saito, Hirofumi Suganuma, Fumiaki Maehara

5G Radio Resource Allocation for Communication and Computation Offloading ...........cccceevveerveenieennenne. 394
Catalina Stan, Simon Rommel, Ignacio De Miguel, Juan José Vegas Olmos, Ramon J. Duran,
Idelfonso Tafur Monroy

5G in the 3.8-4.2 GHz Band: Coexistence with Fixed Satellite Service Earth Stations In-Band and
IMT-2020 in AdJAcent BAnd ...........cooieiiiiiiiiiecieeiet ettt ettt st este et et et eenae s e e saenseeseenneennas 400
Theodoros Spathopoulos, Jianhua Liu, Fabiano Chaves

Dueling-DQN Based Spectrum Sharing Between MIMO Radar and Cellular Networks ..........ccccceeeeneenennee. 406
Atiquzzaman Mondal, Aparajita Dutta, Sudip Biswas

Inter O-DUs Coordination for Scheduling of Massive Users in O-RAN .........cccooviivieiieiiiniieeiecieeeee e 412
Aamir Latif, Muhammad Mahtab Alam, Yannick Le Moullec

6G BRAINS Topology-Aware Industry-Grade Network Slice Management and Orchestration...................... 418
Jodo Fonseca, Mohamed Khadmaoui-Bichouna, Bruno Mendes, Paulo Duarte, Marco
Araujo, Daniel Corujo, Ignacio Sanchez-Navarro, Antonio Matencio-Escolar, Pablo Salva-
Garcia, Jose M. Alcaraz-Calero, Qi Wang

EdgeDS: Data Spaces Enabled Multi-Access Edge Computing..........cooeereeiiiieiienienieeeieeeesieesiceie e 424
loannis Kalogeropoulos, Maria Eleftheria Viontzou, Nikos Psaromanolakis, Eleni Zarogianni,
Vasileios Theodorou

Towards a 3GPP Network-Based Framework for Improving Service Assurance and Load Balancing............ 430
Cara Watermann, Philipp Geuer, Henning Wiemann, Roman Zhohov, Alexandros Palaios

Inferring Hidden Structure in Mobile Network Performance Data with Noisy Net Promoter Scores
Using a Probabilistic Graphical MOdeL...........coouiiiiiiiiiiiiiiieieee e 436
J. Du Toit, L. J. Labuschagne

DDoS Attack Detection Using Unsupervised Federated Learning for 5G Networks and Beyond................... 442
Saeid Sheikhi, Panos Kostakos

Quantum Classifiers for Video QUality DElIVETY.....c.cocuierieirieeieeitieeiie ettt esee e seeeeiaeeseeeesaeesae e 448
Tautvydas Lisas, Ruairi De Fréin

A Service-Aware Autoscaling Strategy for Container Orchestration Platforms with Soft Resource

ISOLALION ...ttt ettt et ettt et 454
Federico Tonini, Carlos Natalino, Dagnachew A. Temesgene, Zere Ghebretensaé, Lena
Wosinska, Paolo Monti

DQN-Based Intelligent Application Placement with Delay-Priority in Multi MEC Systems .........c..ccccceuenee. 460
Juan Sebastian Camargo, Estefania Coronado, Claudia Torres-Pérez, Javier Palomares,
Muhammad Shuaib Siddiqui

Fully Homomorphic Encryption: Precision Loss in Wireless Mobile Communication..............cceeeveerveeeneenns 466
Sogo Pierre Sanon, Christoph Lipps, Hans Dieter Schotten



The 3GPP Common API Framework: Open-Source Release and Application Use Cases ........cccccvevvvereeennenen. 472
Anastasios-Stavros Charismiadis, Jorge Moratinos Salcines, Dimitris Tsolkas, David
Artuiiedo Guillen, Javier Garcia Rodrigo

Al-Powered Edge Computing Evolution for Beyond 5G Communication Networks...........cccccevveeneencnnenee. 478
Elli Kartsakli, Jordi Perez-Romero, Oriol Sallent, Nikolaos Bartzoudis, Valerio Frascolla,
Swarup Kumar Mohalik, Thiis Metsch, Angelos Antonopoulos, Omer Faruk Tuna, Yansha
Deng, Xin Tao, Maria A. Serrano, Eduardo Quifiones

Cooperative Action Branching Deep Reinforcement Learning for Uplink Power Control ............ccccceveeenee. 484
Petteri Kela, Teemu Veijalainen

Distributed Learning-Based Intrusion Detection in 5G and Beyond Networks .........c.ccocevvevererinecniencnennenn 490
Cheolhee Park, Kyungmin Park, Jihyeon Song, Jonghyun Kim

MLOps Meets Edge Computing: An Edge Platform with Embedded Intelligence Towards 6G

S S EEIMIS ..t tteeette et ettt e ettt ettt e e te e sttt e stbe e aeeessaeesseeasbeesbeeasb e e st e e anb e e sbeeanb e e nbeeenbe e sbeeasbe e steeasbeesteeasseesbeennsaesrean 496
Nikos Psaromanolakis, Vasileios Theodorou, Dimitris Laskaratos, loannis Kalogeropoulos,
Maria-Eleftheria Viontzou, Eleni Zarogianni, Georgios Samaras

ML KPI Prediction in 5G and BS5G NEtWOTKS.......c..ccueiiriiririninieietetesesesie sttt e 502
Nguyen Phuc Tran, Oscar Delgado, Brigitte Jaumard, Fadi Bishay

Copa-D: Delay Consistent Copa for Dynamic Cellular NetWorks .........c.cocvvveeiiiiiienieeiieerie e 508
Habtegebreil Haile, Karl-Johan Grinnemo, Simone Ferlin, Per Hurtig, Anna Brunstrom

5GAlner: Taking the Verticals into the SG ROAd........c.ccccuiriiriiriiiiceeeceeee e 514
José Quevedo, André Perdigdo, David Santos, Rui Silva, Rui L. Aguiar

Digitalization in the Aquaculture Industry: Validation Trials Over a Commercial 5G Network ...................... 520
J. E. Pajo, M. Hauko, R. Skaret-Thoresen, A. Gonzalez, P. H. Lehne, O. Grondalen

Advanced 5G Open Testbed for Network Applications EXperiments ............ccoocvveverienieniiecieeienieseeseene e 526
Marius lordache, Razvan Mihai, Cristian Patachia, Juan Brenes, Athina Ropodi, Aristotelis
Margaris, George Suciu, Alexandru Vulpe, Nina Slamnik-Krijestorac, Andreas Gavrielides,
Eleni Gianopoulou

Comparing 5G Network Latency Utilizing Native Security Algorithms...........ccccceceevienenieninenieniienicnenenene 532
Jacob Snyder, Lucas Hoffer, Bryan Martin, Darren Rogers, Vikram Kanth

Simulation of Data Hijacking Attacks for a 5G-Advanced Core Network.........ccccceveiiiiiiiniiniiniiiiiieeienens 538
Seungchan Woo, Jaehyoung Park, Soonhong Kwon, Kyungmin Park, Jonghyun Kim, Jong-
Hyouk Lee

Experimental Assessment of Electromagnetic Field Exposure from 5G Terminal Devices.........ccccccevenuennene 543
Chrysanthi Chountala, Isabella Cerutti, Jean-Marc Chareau, Philippe Viaud, Fausto
Bonavitacola

Drone Interference in Geographically Limited Local Mobile TDD Networks.........cccccvevviieeciieicieeciie e 549
Pekka Talmola, Juha Kalliovaara, Tero Jokela, Jani Auranen, Juhani Hallio, Juho Koskinen,
Antti Arajdrvi, Heidi Himmanen

Data Collection from LoRaWAN Sensor Network by UAV Gateway: Design, Empirical Results

ANA DIALASEL ....eiiviiiiii ettt ettt e et e et e et e e te e e te e e ta e e beeebaeebee e bbeebaeetbeetae e baeebeeetaeenteeetaeenraeenres 555
Gianmarco Canello, Silvia Mignardi, Konstantin Mikhaylov, Chiara Buratti, Tuomo
Hdnninen



Experiments with Industrial Robotics Systems Over an Indoor 5G-NSA mmWave Deployment ................... 561
Vicknesan Ayadurai, Revathy Narayanan, Bengt-Erik Olsson

Investigating the Impact of Variables on Handover Performance in 5G Ultra-Dense Networks...................... 567
Donglin Wang, Anjie Qiu, Qiuheng Zhou, Sanket Partani, Hans D. Schotten

Post-Quantum QUIC Protocol in Cloud NetWorking ...........ccecuvecveeieriesieniieriesie e seeeie et eee e sseesiee e ese s 573
Manohar Raavi, Simeon Wuthier, Xiaobo Zhou, Sang-Yoon Chang

Edge Intelligence in 5G and Beyond Aeronautical Network with LEO Satellite Backhaul...................c......... 579
Babak Mafakheri, Chao Yan, Kiran Narayanaswamy, Isabelle Trang, Tobias Betz, Konrad
Pientka, Leonardo Goratti

Experimental Validation of Coherent Joint Transmission in a Distributed-MIMO System with

ANAlog Fronthaul fOT OG ......cc.viiiiiiiiiieiiieceect ettt ettt e st e e et e e sbeesabeessbeeesbeessseeanseesnseeenseesnsaeanseenns 585
Rafael Puerta, Mahdieh Joharifar, Mengyao Han, Anders Djupsjobacka, Vjaceslavs Bobrovs,
Sergei Popov, Oskars Ozolins, Xiaodan Pang

Leveraging Wi-Fi 6 and MPTCP for Efficient and Reliable Real-Time Video Streaming in Safe Port

1Y (o) 110 0 14 VSRR 591
Andrea Gentili, Heli Kokkoniemi-Tarkkanen, Antti Heikkinen, Mika Kasslin, Mikko A.
Uusitalo

D-Band Antenna and Array Designs for 5G AppliCations.........cccueeieiieriinirniiiie i 597

Antti Lamminen, Mikko Kaunisto, Jussi Sdily, Mikko Kantanen, Mario Schober, Alberto
Chico, Juha Ala-Laurinaho, Viadimir Ermolov

Scalable E-Band Waveguide Array Antennas for 5G and Beyond ........c..cocoeveveiiiiiiiinininicninenceeiccnenns 602
Adrian Gomez-Torrent, James Campion, Bernhard Beuerle

A Wideband Reduced Form Factor Antenna for SG SAWAP Applications...........ccceeeeveeerieeecieeiiieesieeeieeeieens 606
Tiago E. S. Oliveira, Jodo R. Reis, Telmo R. Fernandes, Samuel Madail, José Salgado, Rafael
E S. Caldeirinha

Dynamic and Quality-Aware Network Slice Management in 5G Testbeds .........cooeviiiinienienieiinieiieneeee. 611
Vincent Charpentier, Nina Slamnik-Krijestorac, Juan Brenes, Andreas Gavrielides, Marius
lordache, Georgios Tsiouris, Lian Xiangyu, Johann M. Marquez-Barja

DESK: Distributed Observability Framework for Edge-Based Containerized Microservices............c.cceueune... 617
Muhammad Usman, Simone Ferlin, Anna Brunstrom, Javid Taheri

SeqDQN: Multi-Agent Deep Reinforcement Learning for Uplink URLLC with Strict Deadlines.................. 623
Benoit-Marie Robaglia, Marceau Coupechoux, Dimitrios Tsilimantos, Apostolos Destounis

Research Challenges in Trustworthy Artificial Intelligence and Computing for Health: The Case of

10T o N D N O N o4 () <11 USRS 629
Foivos Charalampakos, Thomas Tsouparopoulos, Yiannis Papageorgiou, Guido Bologna,
André Panisson, Alan Perotti, lordanis Koutsopoulos

Toward Privacy-Preserving Localization and Mapping in eXtended Reality: A Privacy Threat
1 (o4 ) OO OO TP RPRRURI 635
Martina Brachmann, Gregoire Phillips, Utku Giilen, Valentin Tudor

Frequency-Sensitive Soil Moisture Profiling Using WiFi Sensing ..........cccceeevvviiicienienieniieieeieeieseesie e 641
Thanh Vinh Nguyen, Junye Li, Deepak Mishra, Aruna Seneviratne



5G and B5G NEF Exposure Capabilities Towards an Industrial IoT Use Case .......c.ccocevenereneneeienencnennens 647
George Makropoulos, Dimitrios Fragkos, Harilaos Koumaras, Jaka Cijan, Luka Korsic,
Rudolf Susnik

An Experimental Comparison of LoRa Versus NB-IoT Over Unlicensed Spectrum Using Software
DefINEd RAIO. ....cviteiiiiiiiietee ettt ettt b e bbbt et ettt b e bt bttt ae e 652
Charbel Lahoud, Shahab Ehsanfar, Klaus Mdfiner

Human Robot Collaboration: An Assessment and Optimization Methodology Based on Dynamic
Data EXCRANZE. ... .couiiiiiiiieiee ettt h e b e bttt s a e bt e bttt et e at e bt e b e b et e saees 658
Alessio Baratta, Vittorio Solina, Antonio Cimino, Maria Grazia Gnoni, Letizia Nicoletti

Improving Indoor Positioning Accuracy Using RIS-Based RSS Optimization.........c.cccccoverenererienicnencnenne. 663
Somayeh Bazin, Keivan Navaie

Piloting and Evaluation of 5G-Enabled Road Safety and Cybersecurity ServiCes.........ccovueeevrerirreeireesireeniunenns 669
Tiia Ojanperd, Johan Scholliers, Timo Sukuvaara, Anastasia Yastrebova, Topi Miekkala, Pasi
Pyykonen, Kari Mdenpdd, IIro Salkari, Juha Laakso, Oiva Huuskonen, Hongwen Zhang,
Husam Kinawi, Harri Nyrhinen, Pekka Eloranta

Mobile RF Scenario Design for Massive-Scale Wireless Channel Emulators ..........cccccocevevenirinceicncnennenn 675
Riccardo Rusca, Francesco Raviglione, Claudio Casetti, Paolo Giaccone, Francesco
Restuccia

Validation of Cloud-Controlled Autonomous Mobile Robots in a Real Semiconductor Plant......................... 681
N. Reider, G. Németh, S. Rdacz, M. Balogh, A. Vidacs, G. Fehér, D. Harutyunyan, P. Buseck, A.
Hohner

Reliable Sensor Data Gathering with Bluetooth Mesh: An Experimental Study.........c.cccocveveieiiieeiieiiieeieenns 687
Hasan Qaq, Omkar Kulkarni, Yuming Jiang

On Assessing the Potential of 5G and Beyond for Enhancing Automated Barge Control...........ccccccccevennnne. 693
Nina Slamnik-Krijestorac, Wim Vandenberghe, Najmeh Masoudi-Dione, Stijn Van Staeyen,
Lian Xiangyu, Rakshith Kusumakar, Johann M. Marquez-Barja

XcARet: XAI Based Green Security Architecture for Resilient Open Radio Access Networks in 6G ............ 699
Pawani Porambage, Jarno Pinola, Yasintha Rumesh, Chen Tao, Jyrki Huusko

Developing 6G Visions with Stakeholder Analysis 0f 6G ECOSYSteM.....c..cceveririiiiieneninenerecccieieneee 705
Seppo Yrjold, Marja Matinmikko-Blue, Petri Ahokangas

6G for Connected Sky: A Vision for Integrating Terrestrial and Non-Terrestrial Networks...........ccccovceerrencns 711
Mustafa Ozger, Istvan Godor, Anders Nordlow, Thomas Heyn, Sreekrishna Pandi, lan
Peterson, Alberto Viseras, Jaroslav Holis, Christian Raffelsberger, Andreas Kercek, Bengt
Molleryd, Laszlo Toka, Gergely Biczok, Robby De Candido, Felix Laimer, Udo Tarmann,
Dominic Schupke, Cicek Cavdar

BeGREEN: Beyond 5G Energy Efficient Networking by Hardware Acceleration and Al-Driven

Management of NetWork FUNCLIONS ........cciiiiiiiiiiieiie ettt sttt et eete et e sseeseenneennas 717
Mir Ghoraishi, Jose Oriol Sallent, Miguel Catalan-Cid, Guillermo Bielsa, Juan-Francisco
Esteban-Rivas, Vladica Sark, Jesus Gutierrez Teran, Simon Pryor

Assessing How the Use of Teleworking Impacts GHG Emissions: A Study Case ........ccecveevveveeeeneeneenennn. 723
Nathalie Labidurie Omnes, Frangois Bélorgey, Arnaud Brun, Jean-Manuel Canet, Jéréme
Fournier



Towards Enabling Performance-Guaranteed Slice Management and Orchestration in 6G.........cccccceevevennnne. 729
Serae Kim, Sunghyun Jin, Junseon Kim, Kyunghan Lee

ACROSS: Automated Zero-Touch Cross-Layer Provisioning Framework for 5G and Beyond
VEITICAL SETVICES ...ententeiiieitiete ettt ettt ettt ettt et et e et eh e sb e e b e emb e e a bt se e e saeesbe e bt emteenteebeenbeebeenseensesaees 735
Dimitris Giannopoulos, Georgios Katsikas, Kostis Trantzas, Dimitrios Klonidis, Christos
Tranoris, Spyros Denazis, Lluis Gifre, Ricard Vilalta, Pol Alemany, Raul Mufioz, Anne-Marie
Bosneag, Alberto Mozo, Amit Karamchandani, Luis De La Cal, Diego R. Lopez, Antonio
Pastor, Angela Burgaleta

Author Index





