2025 |IEEE 26th International
Symposium on a World of

Wireless, Mobile and Multimedia
Networks (WoWMoM 2025)

Fort Worth, Texas, USA
27-30 May 2025

I E E E IEEE Catalog Number: CFP25WOW-POD
4 ISBN: 979-8-3315-3833-0



Copyright © 2025 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: CFP25WOW-POD
ISBN (Print-On-Demand): 979-8-3315-3833-0
ISBN (Online): 979-8-3315-3832-3
ISSN: 2770-0526

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

proceedings

com



2025 IEEE 26th International
Symposium on a World of
Wireless, Mobile and
Multimedia Networks
(WoWMoM)

WoWMoM 2025

Table of Contents

Message from the General Chairs ... xii
Message from the Program Chairs ........................oiiiiiiii e xiii
Message from the Workshop Chairs ................cceuiiiiiiiii e XV
Message from the DroneSense-AI 2025 Workshop Chairs ........................cooooiiiiiiiiien e, xvii
DroneSense-Al 2025 Organizing Commuittee ... xviii
Organizing CommMItte ...................ooiiiiiiii i e xix
Program Commuttee ................oooiiiiiiiiiiiiiiiii e XX
Steering COMMIEEe ...t e xxiii
ROVIGWEIS ..o i e Xxiv
SPOISOLS ...ttt e e e e e xxvii
Session 1: Best paper candidates
Two-Stage Hybrid Edge Caching Framework for 360° VR Video ...............ccccciiiiiiiiiiiiiiiin 1
Chuyang Gao (University of Bern, Switzerland) and Torsten Braun
(University of Bern, Switzerland)
Experimental Analysis of Energy Consumption in Video Streaming Services ................................. 11
Youssef Badra (INSA Lyon, Inria, CITI, France) and Razvan Stanica
(INSA Lyon, Inria, CITI, France)
Low-Overhead GPS-Free Geometric Routing for LEO Satellite Networks .................ccccccccciiinn. 21
Murat Yuksel (MIT Lincoln Laboratory, USA; University of Central
Florida, USA), Collin Brady (MIT Lincoln Laboratory, USA), Jun Sun
(MIT Lincoln Laboratory, USA), and Tom Shake (MIT Lincoln Laboratory,
USA)
Session 2: ML for networking
SNOW: A Split Reinforcement Learning Approach for Energy Efficiency in Tactical Network
STICINIG .. e et ettt ettt 31

Hnin Pann Phyu (Ecole de Technologie Supérieure (ETS), Canada), Razvan
Stanica (INSA Lyon, Inrig, CITI, France), and Diala Naboulsi (Ecole de
Technologie Supérieure (ETS), Canada)



ChronoProf: Profiling Time Series Forecasters and Classifiers in Mobile Networks with
EXplainable AL ... 41
Pablo Ferndndez Pérez (IMDEA Networks Institute, Spain; Universidad
Carlos Il de Madrid, Spain), Ifiaki Bravo (IMDEA Networks Institute,
Spain; Universidad Carlos Il de Madrid, Spain), Anirudh Kamath (IMDEA
Networks Institute, Spain), Claudio Fiandrino (IMDEA Networks
Institute, Spain), and Joerg Widmer (IMDEA Networks Institute, Spain)

Slice-on-the-Fly: Al-Based Network Slicing in O-RAN for Dynamic Traffic Demands ..................... 51
Adhwaa Alchaab (Rutgers University—New Brunswick, USA), Ayman Younis
(Rutgers University—New Brunswick, USA), and Dario Pompili (Rutgers
University—New Brunswick, USA)

Session 3: Security

Fat Tissue-Based In-Body Covert Communication ..................ccceoiiiiiiiiiiiiiiiiiiiiee e 61
Madhushanka Padmal (Uppsala University, Sweden), Johan Engstrand
(Uppsala University, Sweden), Abbas Arghavani (Milardalen University,
Sweden), Subhrakanti Dey (Uppsala University, Sweden), Robin Augustine
(Uppsala University, Sweden), Riku Jintti (Aalto University, Finland),
and Thiemo Voigt (Uppsala University, Sweden; RISE Computer Science,
Sweden)

SigDetect: Collaborative Endpoint-Based Signal Injection Attack Detection Based on Channel
Frequency REeSPOMSE ............uiiiiiiiiii et 72
Yingjing Wu (University of Utah, Utah), Dustin Maas (University of
Utah, Utah), and Jacobus Van der Merwe (University of Utah, Utah)

Dynamic Anomaly Threshold Based Malicious Behavior Detection in LoRa-Assisted Industrial
O 82
Subir Halder (University of Limerick, Ireland), Amrita Ghosal
(University of Limerick, Ireland), Thomas Newe (University of
Limerick, Ireland), and Sajal K. Das (Missouri University of Science
and Technology, USA)

Securing Shared Network Functions in 5G: Preventing Unauthorized Slice Access ......................... 92
Priyansha Tiwari (Indian Institute of Technology Hyderabad) and A
Antony Franklin (Indian Institute of Technology Hyderabad)

Session 4: Beyond 5G

Joint Admission Control and Slice Dimensioning Based on Symbol-Level Resource Allocation

I DG L e 98
Valentin Thomas Haider (Technical University of Munich, Germany),
Fidan Mehmeti (Technical University of Munich, Germany), and Wolfgang
Kellerer (Technical University of Munich, Germany)

Handover Management in Virtualized Radio Access Networks ................oooooiiiiiii, 108
Solohaja Rabenjamina (INSA Lyon, Inria, CITI, France), Hervé Rivano
(INSA Lyon, Inria, CITI, France), Razvan Stanica (INSA Lyon, Inria,
CITI, France), and Cezary Ziemlicki (SENSE, Orange Innovation, France)

vi



WIP: Parrots in the Air: Experimental Validation of Full-Frame Meaconing in 5G Systems ...........

Giulia Focarelli (University of Rome Tor Vergata, Italy; Consorzio
Nazionale Interuniversitario per le Telecomunicazioni NAM Lab, Italy),
Samuele Zanini (University of Rome Tor Vergata, Italy; Consorzio
Nazionale Interuniversitario per le Telecomunicazioni NAM Lab, Italy;
IMT School for Advanced Studies, Italy), lvan Palama (CNIT Nam Lab,
Italy), Alessandro Rivitti (University of Rome Tor Vergata, Italy;
Consorzio Nazionale Interuniversitario per le Telecomunicazioni NAM
Lab, Italy), Stefania Bartoletti (University of Rome Tor Vergata,

Italy; Consorzio Nazionale Interuniversitario per le Telecomunicazioni
NAM Lab, Italy), and Giuseppe Bianchi (University of Rome Tor Vergata,
Italy; Consorzio Nazionale Interuniversitario per le Telecomunicazioni
NAM Lab, Italy)

Session 5: Sensing

WiFi CSI Based Liquid Temperature Prediction: A Physics-Guided Machine Learning Approach ...

Nafeez Fahad (Virginia Commonwealth University, USA) and Eyuphan Bulut
(Virginia Commonwealth University, USA)

MAGIC: Meta-Learning Adaptive Gesture Recognition with mmWave MIMO CSI .....................

Khandaker Foysal Haque (Northeastern University, United States), K M
Rumman (Northeastern University, United States), Arman Elyasi
(Northeastern University, United States), Francesca Meneghello
(University of Padova, Italy), and Francesco Restuccia (Northeastern
University, United States)

WIP: Distributed Inference for Human Pose Estimation using mmWave Wi-Fi ...........................

Wouter Lemoine (University of Antwerp - imec, Belgium), Nabeel Nisar
Bhat (University of Antwerp - imec, Belgiumy), Jakob Struye (University
of Antwerp - imec, Belgium), Andrey Belogaev (University of Antwerp -
imec, Belgium), Jesus Omar Lacruz (IMDEA Networks Institute, Spain),
Joerg Widmer (IMDEA Networks Institute, Spain), and Jeroen Famaey
(University of Antwerp - imec, Belgium)

Posters/Demos/PhD Forum

PhD Forum: Robot Swarm-Enhanced Uncooperative Wireless Device Localisation ......................

Wouter Lemoine (University of Antwerp - imec, Belgium) and Jeroen
Famaey (University of Antwerp - imec, Belgium)

Ph.D. Forum: Explainable Al for Time Series Analysis in 5G/6G Operations ...............................

Pablo Ferndndez Pérez (IMDEA Networks Institute, Spain), Claudio
Fiandrino (IMDEA Networks Institute, Spain), and Joerg Widmer (IMDEA
Networks Institute, Spain)

Ph.D. Forum: Wireless Optimization Strategies for Real-Time Haptic Communications ...............

Fernando Hernandez-Gobertti (Universitat Politécnica de Valencia,
Spain) and David Gomez-Barquero (Universitat Politécnica de Valéncia,
Spain)

vii

122



POSTER: Implementation of TCP SEARCH in FreeBSD and Evaluation on a Satellite Network ...... 151
Maryam Ataei Kachooei (Worcester Polytechnic Institute, USA), Samuel
Ollari (Worcester Polytechnic Institute, USA), Benjamin Skarnes
(Worcester Polytechnic Institute, USA), Jae Chung (Viasat, USA), Amber
Cronin (Akamai, USA), Feng Li (Viasat, USA), Benjamin Peters (Viasat,
USA), and Mark Claypool (Worcester Polytechnic Institute, USA)

POSTER: Analysis of Latency for Wireless Connectivity in Networked Robots ............................. 154
Aavash Kharel (The University of Texas at Arlington), Raul Shakya (The
University of Texas at Arlington), Eber Barrientos (The University of
Texas at Arlington), Gaurav Singh (The University of Texas at
Arlington), Xiaogian Zhang (University of Nebraska Omaha), and
Debashri Roy (The University of Texas at Arlington)

POSTER: ACOFAD: 6G-Enabled ASIL-Centric Offloading Framework for Autonomous Driving ... 157
Bayrem Zarai (University of Manouba, Tunisia), Leila Nasraoui
(University of Manouba, Tunisia; University of Carthage, Tunisia),
Marco Levorato (University of California Irvine, USA), and Leila
Saidane (University of Manouba, Tunisia)

DEMO: FPGA-Accelerated 5G Low-PHY Functions and an Integration with OpenAirInterface ...... 160
Abhishek Bhattacharyya (The University of Texas at Dallas, USA),
Andrea Fumagalli (The University of Texas at Dallas, USA), and
Koteswararao Kondepu (Indian Institute of Technology Dharwad, India)

Demo: Deep Learning-Assisted Physical Layer Key Generation for Secure UAV Communications . 163
Chia-Chun Hsu (National Central University, Taiwan), Hai-Yan Huang
(National Central University, Taiwan), and Yu-Jia Chen (National
Central University, Taiwan)

Demo: Explaining Time Series Interactively with CHRONOPROF ..............ccccooiiiiiiiiiiiieeiiie, 166
Pablo Ferndndez Pérez (IMDEA Networks Institute, Spain; Universidad
Carlos 11I de Madrid, Spain), Ifiaki Bravo (IMDEA Networks Institute,
Spain; Universidad Carlos III de Madrid, Spain), Anirudh Kamath (IMDEA
Networks Institute, Spain; Univeristy of Utah, USA), Claudio Fiandrino
(IMDEA Networks Institute, Spain), and Joerg Widmer (IMDEA Networks
Institute, Spain)

Demo: Secure Edge Server for Network Slicing and Resource Allocation in Open RAN ................. 169
Adhwaa Alchaab (Rutgers University—New Brunswick, USA), Ayman Younis
(Rutgers University—New Brunswick, USA), and Dario Pompili (Rutgers
University—New Brunswick, USA)

Session 6: Transport and applications

Echoes of Movement: A LINE User Geolocation Method Based on Probe Position Adaptive
AJUSTIMONT ...t 172

Yiyang Shi (Zhengzhou University, China), Wengi Shi (Key Laboratory of

Cyberspace Situation Awareness of Henan Province, China), Xiangyang

Luo (Key Laboratory of Cyberspace Situation Awareness of Henan

Province, China), Ruiting Liu (Key Laboratory of Cyberspace Situation

Awareness of Henan Province, China), Bing Zhang (Zhengzhou University,

China), and Junchao Cui (Key Laboratory of Cyberspace Situation

Awareness of Henan Province, China)

viii



Reducing Per-Flow Memory Use in TCP SEARCH
Maryam Ataei Kachooei (Worcester Polytechnic Institute, USA), Jae
Chung (Viasat, USA), Feng Li (Viasat), Benjamin Peters (Viasat, USA),
Amber Cronin (Akamai, USA), and Mark Claypool (Worcester Polytechnic
Institute, USA)

Exploring Performance and User Experience in Haptic Teleoperation Systems: A Study on
QoS/QoE Dynamics on Immersive Communications
Fernando Hernandez-Gobertti (Universitat Politecnica de Valéncia,

Spain), Raul Lozano (Universitat Politécnica de Valéncia, Spain),
Konstantinos Kousias (Universitetet i Oslo, Norway), Ozgii Alay
(Universitetet i Oslo, Norway), Carsten Griwodz (Universitetet i Oslo,
Norway), and David Gomez-Barquero (Universitat Politecnica de
Valéncia, Spain)

SafeNav: Safe Path Navigation using Landmark Based Localization in a GPS-Denied
Environment
Ganesh Sapkota (Missouri University of Science and Technology, USA)

and Sanjay Madria (Missouri University of Science and Technology, USA)

Session 7: Energy management

A Measurement Study on 5G Performance in Steep Vineyards
Iftikhar A. Saeed (University of Applied Sciences, Germany), Arnova
Abdullah (University of Koblenz, Germany), Daniel Schneider
(University of Koblenz, Germany), Melanie Reinelt (MRK Media,
Germany), Simon Pannek (MRK Media, Germany), Tim Farnschlaeder
(University of Applied Sciences, Germany), Hannes Frey (University of
Koblenz, Germany), Wolfgang Kiess (University of Applied Sciences,
Germany), and Maria A. Wimmer (University of Koblenz, Germany)

Energy Transfer Strategies in Magnetic Resonance Based Intrabody Networks
Hirsa Kia (Temple University), Pramita Pandit (Temple University), and
Krishna Kant (Temple University)

Optimizing Energy Consumption in NB-IoT Networks through Enhanced Cell Selection and

Reselection Strategy
Jameel Ali (Simula Metropolitan Centre for Digital Engineering,
Norway; Oslo Metropolitan University, Norway), Muhammad Abbas
(Karlstad University, Sweden), Giuseppe Caso (Karlstad University,
Sweden), Anas Al-Selwi (Simula Metropolitan Centre for Digital
Engineering, Norway), Karl-Johan Grinnemo (Karlstad University,
Sweden), and Foivos Michelinakis (Simula Metropolitan Centre for
Digital Engineering, Norway)

Session 8: Communication

Data Recovery Scheme Based on Erasure Codes in Satellite Storage Networks
Yiping Teng (Shenyang Aerospace University, China), Heyao Yang
(Shenyang Aerospace University, China), Haochun Pan (Shenyang
Aerospace University, China), Tiantian Yu (Shenyang Aerospace
University, China), and Chunlong Fan (Shenyang Aerospace University,
China)



PreCo: Ultra-Low SNR LoRa Demodulation using Pre-Computed Packet Correlation ................... 239
Daniel Szafranski (Clausthal University of Technology, Germany) and
Andreas Reinhardt (Clausthal University of Technology, Germany)

Rank-Based Modeling for Universal Packets Compression in Multi-Modal Communications ......... 249
Xuanhao Luo (North Carolina State University, USA), Zhiyuan Peng
(North Carolina State University, USA), Zhouyu Li (North Carolina
State University, USA), Ruozhou Yu (North Carolina State University,
USA), and Yuchen Liu (North Carolina State University, USA)

Passive Estimation of Available Bandwidth in Heterogeneous ad hoc Networks .......................... 259
Daniela Sousa (Instituto de Telecomunicagdes, Portugal; University of
Awveiro, Portugal), Susana Sargento (Instituto de Telecomunicagdes,
Portugal; University of Aveiro, Portugal), and Miguel Luis (Instituto
de Telecomunicagoes, Portugal; Universidade de Lisboa, Portugal)

Cybersecurity of Critical National Infrastructures - CCNI 2025

LLM-Powered Agentic Al Approach to Securing EV Charging Systems Against Cyber Threats ..... 266
Ritesh Honnalli (University of Michigan-Dearborn, USA) and Junaid
Farooq (University of Michigan-Dearborn, USA)

Post-Quantum ZKP for Privacy-Preserving Authentication and Model Verification in

Decentralized CAV ... ... 275
Hasina Andriambelo (Infosys Limited, France), Naghmeh Moradpoor
(Edinburgh Napier University, UK), and Leandros Maglaras (De Montfort
University, UK)

Quantum Solutions for Technology Resilience and Infrastructure
Development Enhancement - Q-STRIDE 2025

QPUF 2.0: Exploring Quantum Physical Unclonable Functions for Security-by-Design of Energy
Cyber-Physical SYStEIMNS ... .. ... ittt 281
Venkata K. V. V. Bathalapalli (University of North Texas), Saraju P.
Mohanty (University of North Texas), Chenyun Pan (University of Texas
at Arlington), and Elias Kougianos (University of North Texas)

Quantum-Ready Mobile Communications: Cryptographic Agility for Mobile Networks in the
QUANtUIM Bra .. 287
Sogo Pierre Sanon (DFKI, Kaiserslautern) and Hans D. Schotten
(Institute for Wireless Communication and Navigation, Kaiserslautern;
DFKI, Kaiserslautern)

Generative Al and Edge Intelligence in Wireless Sensing,
Communications, and Networking - GAI-EdgeNet 2025

Optimizing Digital Twin Construction in Smart Factories: A Latency-Minimized MEC Approach .. 293
Shih-Fan Chou (National Taiwan University of Science and Technologdy,
R.O.C.) and Jing-Jhih Pan (National Taiwan University of Science an
Technology, R.O.C.)



Artificial Intelligence for Networked Drone and Sensor Applications -
DroneSense-Al 2025

Physical Layer Key Generation for Internet of Drones: A Multimodal Learning Approach ............. 299
Chia-Chun Hsu (National Central University, Taiwan), Hai-Yan Huang
(National Central University, Taiwan), and Yu-Jia Chen (National
Central University, Tuiwany

QoS Evaluation of Edge Computing Microservice-Based Applications in UAV Ad Hoc Networks . 305
Santiago Garcia-Gil (University of Extremadura, Spain), José
Gomez-delaHiz (University of Extremadura, Spain), Andrés Garcia-Lopez
(University of Extremadura, Spain), Sergio Frejo-Martin (University of
Extremadura, Spain), Juan Manuel Murillo (University of Extremadura,
Spain), and Jaime Galdn-Jiménez (University of Extremadura, Spain)

Transfer Learning-Enhanced Gradient Boosting Models for Wildfire Detection using UAV
NG OTY .o e 311
Pirunthavi Wijikumar (University of Vavuniya, Sri Lanka), Shouthiri
Partheepan (Central Queensland University, Australia; Eastern
University of Sri Lanka, Sri Lanka), Jahan Hassan (Central Queensland
University, Australia), Farzad Sanati (Central Queensland University,
Australia), and Biplob Ray (Central Queensland University, Australia)

DISCOVER: A Cyberinfrastructure Testbed for Distributed Computing and Networking in Rural
and Remote ENVIrONMENTS ..............oiiiiiiiiiiiiiiiiiiiii e 317
Alireza Ebrahimi (Clemson University, USA), Connor Gouin (Clemson
University, USA), Sayed Pedram Haeri Boroujeni (Clemson University,
USA), Juan Carlos Tique Rangel (Northern Arizona University, USA),
Tolunay Seyfi (Clemson University, USA), Truong X. Nghiem (University
of Central Florida, USA), Abolfazl Razi (Clemson University, USA),
Morgan Vigil-Hayes (Northern Arizona University, USA), Paul L.
Heinrich (Northern Arizona University, USA), and Fatemeh Afghah
(Clemson University, USA)

Metaverse-6G Convergence: Enabling Future Networking - M6CEN 2025

Utilizing Reinforcement Learning and Dynamic Modulation in 5G New Radio to Improve MIMO

QoS on a Physical Downlink Shared Channel ....................oooiiiiiiiiiiii e 323
Kanwalinderjit Kaur (California State University, Bakersfield, United
States) and Priyanshu Luhar (California State University, Bakersfield,
United States)

Author Index . . ... ... 329

xi





