1/3

2025 IEEE International
Conference on Communications
Workshops

(ICC Workshops 2025)

Montreal, Quebec, Canada
8-12 June 2025

Pages 1-701

’<:> I E E E IEEE Catalog Number: CFP2501E-POD
° ISBN: 979-8-3315-9625-5



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: CFP2501E-POD
ISBN (Print-On-Demand): 979-8-3315-9625-5
ISBN (Online): 979-8-3315-9624-8
ISSN: 2164-7038

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

Downlink Beamforming with Pinching-Antenna Assisted MIMO Systems ...........ccecvevveeienienieneeeee e 1
Ali Bereyhi, Saba Asaad, Chongjun Ouyang, Zhiguo Ding, H. Vincent Poor

Hierarchically Tunable 6DMA for Wireless Communication: Modeling and Optimization ................cccccveeveennen. 7
Haocheng Hua, Yuyan Zhou, Weidong Mei, Jie Xu, Rui Zhang

Secure Wireless Communication Via Movable Frequency Diverse AIray .........ccccocceeverereeneecienenieneneneeeenns 13
Youran Zhao, Zihao Cheng, Jiangbo Si, Zan Li, Naofal AI-Dhahir

Movable Antenna Array Design for Jamming Miti@ation ...........c.ccvvevuieriiiiieiieieseesieeieecreeeeseesree e esaeevessnens 19
Yifan Guo, Junshan Luo, Yifu Sun, Zhi Lin, Shilian Wang

THz Beam Squint Mitigation Via 3D Rotatable ANteNNas ............cceeerererererienienieneneneeeeeeeere st sresiesieeenens 26
Yike Xie, Weidong Mei, Dong Wang, Boyu Ning, Zhi Chen, Jun Fang, Wei Guo

Fair Rate Maximization for Fluid Antenna Relay (FAR)-Assisted Multi-User MISO
COMMIMUIICALIONS ...ttt ettt ettt ettt b et eet et ettt e bt eheeb e eatea e bt sb e e bt ebeea b emt et e st e e bt e bt ebeebt e st enbenaesbesbesbeebeens 32
Ruopeng Xu, Zhaohui Yang, Ting Zhang, Mingzhe Chen, Chen Zhu, Zhaoyang Zhang

Movable Cell-Free Massive MIMO for High-Speed Train Communications: A PPO-Based Antenna
POSItION OPIMIZALION ......eiiiiiiieiietiet ettt ettt ettt et eatesb e bt e bt et e ea e ebeesbeesbee bt e bt emtesateeaeeebeenbeenteenneas 38
Jie Dai, Yuchen Liu, Jiakang Zheng, Ruichen Zhang, Jiayi Zhang, Bo Ai

Movable-Antenna Array Enhanced Downlink NOMA ........c.cccciiiiiiiniieniieiteiecie et 44
Nianzu Li, Peiran Wu, Lipeng Zhu, Derrick Wing Kwan Ng

Simultaneous Wireless Information and Power Transfer for Fluid Antenna Systems ...........cccceeveerereeneencenne. 50
Feilong Zhang, Jianxin Dai, Zhaohui Yang, Kai-Kit Wong, Lingyuxiu Li, Jianglin Ye

Reinforcement Learning-Based Position Optimization for Movable Antenna-Enabled Relay
COMIMUNICALIONS. ...ttt ettt ettt ettt et et e ettt a st et a et e st a e st et e s es s et e sess st saeaeebesaeesene s ennenennennenennen 56
Yuanjun Zhang, Lipeng Zhu, Xiangyu Pi, Haobin Mao, Zhenyu Xiao

Joint Transceiver Design for RIS Enhanced Dual-Functional Radar-Communication with Movable
F N 115 13- O OO OO OSSOSO P OTRRSORPRR 62
Ran Yang, Zheng Dong, Peng Cheng, Yue Xiu, Yan Li, Ning Wei

Position Optimization for Movable Antenna: A New Evolutionary Framework ...........ccocecevieninininicnienennns 68
Yunpu Zhang, Changsheng You, Hing Cheung So

Edge-Cloud Collaborative Satellite Image Analysis for Efficient Man-Made Structure Recognition ............... 74
Kaicheng Sheng, Junxiao Xue, Hui Zhang

A Dynamic Link Allocation Strategy for Efficient Load Balancing in Multi-Layer Satellite
Do) <SSP 80
Xiaohan Qi, Jinyan Du, Jiang Liu, Liang Liu, Ran Zhang, Zhangyi Chen, Yao Wen

Dynamic Weight Fusion with Entropy Optimization for Enhanced Distributed Object Detection and
RESOUICE ATLOCALION. ...ttt ettt eb et e s bt s bt s bt e bt e st e st et et e sbe st e ebesbeennens 86
Ali Adib Arnab, Henry Leung



Optimization of Beam Divergence Angle in Free-Space-Optical Communications with Pointing
EITOT ottt sttt ettt e h e bt bt e a ettt h e bt bt ae et et et sttt beebeeanene 92
Haotian Ling, Bingcheng Zhu, Kehan Zhang, Zaichen Zhang

Multi-Functional RIS Empowered UAV-Aided ISAC SYStEIMS .......ccovieviiiiieiieieniieieeieeve e siee e esaeeaesenens 99
Yinping Zhou, Yucheng Wu, Weiyang Xu

Neural Network-Based Adaptive Multimedia Streaming for Vehicular Networks..........ccocceceviiinininninnnns 105
Zihan Gao, Wang Mu, Changgiao Xu, Yao Su

Hierarchical Selection-Based Local Differential Privacy Federated Learning for Distributed
Robotic Vehicle Collaboration With 6G............coiiiiiiiiieieieriseee ettt st neeas 111
Guoyue Cai, Weidong Zhang, Wei Zhao, Xuangou Wu

BLINK: An Effective Indoor Localization Method Based on CSI by Broad Learning and

Kolmogorov-Arnold NEtWOTK ......c..ooiuiiiiieeee ettt ettt e ete e aeeeaeas 117
Mingbo Zhang, Lingyun Lu, Abid Hussain, Xiaogiang Zhu, Yingying Yao, Ruipeng Gao,
Wenjing Ma, Tao Zhang, Dusit Niyato

Joint 3D Deployment and Power Allocation for VLC-Enabled UAVs with High Energy Efficiency.............. 123
Jiaji Liu, Fang Yang, Nan An, Jian Song, Zhu Han

Flexible Function Embedding for Low-Latency UAV Microservices in Programmable Edge Clouds............ 129
Bo Pang, Weiting Zhang, Deyun Gao

Quantized Feedback-Enhanced Large Multimodal Model for V2X Communications.............cccecveeverrverveennens 135
Hyunsoo Kim, Seokhyun Jeong, Seonghoon Kim, Hyeongjun Kim, Byungju Lee, Byonghyo
Shim

Wireless Channel Modeling for Viewpoint and Trajectory Planning in Aerial Coverage Exploration............. 141

Kai Hu, Longhao Zou, Mingcheng Luo, Jun Jiang, Rui Li

Energy Efficient Rate Splitting Multiple Access with Active Reconfigurable Intelligent Surface................... 147
Yunkai Guo, Chengzhao Shan, Yuyan Ren, Honglin Zhao, Shaobo Jia, Di Zhang

A Novel Splitter Design for RSMA NEtWOTKS .....c.ooiuiiiiiiiieieiee et 154
Sawaira Rafaqat Ali, Shaima Abidrabbu, H. M. Furqan, Hiiseyin Arslan

Fluid Antenna Multiple Access at TransmMitter SIAC ......cccveeierieriieiiieie et seae e s 160
Qian Peng, Jiaheng Wang, Sen Wang, Liang Xia, Qixing Wang, Haiyu Ding

Fast MAPE-Based Device Activity Detection for Massive Grant-Free Access Via PSCA and PSCA-
Bowen Tan, Wuyang Jiang, Ying Cui

Robust Free Space Optical Communication: Leveraging Hermite-Gaussian Modes and Derivative-

BaSEA FRATUIES. ... .eeiieiieie ettt ettt e st et et et eeatesseesseesseenseanseanseeneeeneenseenseenseensenneenneens 172
Ahmed Meétwalli, Somia A. Abd El-Mottaleb, Abdellah Chehri, Mehtab Singh

Mobility-Aware Hybrid EH for Self-Sustaining IoT Devices: A DRL-Driven Opportunistic NOMA

FTAMEWOTK . ...ttt ettt h bt et a et e b e bt e bt bt e bt e st et e st e besbesbeebeeneenee 178
Fatima Tuz Zehra, Syed Asad Ullah, Arsalan Ahmad, Aamir Mahmood, Mikael Gidlund, Syed
Ali Hassan

Retrieval Augmented Generation with Multi-Modal LLM Framework for Wireless Environments................ 184

Muhammad Ahmed Mohsin, Ahsan Bilal, Sagnik Bhattacharya, John M. Cioffi



Adaptive Neural Network Optimization for Fully Connected STAR-RIS-Aided NOMA Networks............... 190
Aayush Singh, Keshav Singh, Aryan Kaushik, Derrick Wing Kwan Ng, Sudip Biswas

Robust Precoding for Massive MIMO Multi-Stream Multi-Satellite Systems..........cccceceeveerierierenieneieeeeeene 196
Hangsong Yan, Bin Song, Alexei Ashikhmin, Hong Yang, Shu Sun

DRL-Based Resource Optimization for Full-Duplex RIS-Aided Multi-User NOMA ISAC Systems.............. 202
Nonis Wara, Anal Paul, Keshav Singh, Aryan Kausik

Al-Driven NG-RAN Assisted Positioning in 3GPP 5G-Advanced...........cccoveeriiiiiiiiiinieneceeeeseeee 208
Lijun Dong, Nan Hu

Optimized Beamforming for Joint Bistatic Positioning and Monostatic Sensing .............cceecvevveeeveevereereeennns 214
Yuchen Zhang, Hui Chen, Pinjun Zheng, Boyu Ning, Henk Wymeersch, Tareq Y. Al-Naffouri

Characterization of Monostatic Base Stations Sensing Resolution Using 5G Reference Signals.................... 220
Tanguy Ropitault, Steve Blandino, David Griffith, Anirudha Sahoo, Thao Nguyen, Nada
Golmie

A Cooperative ISAC Tracking System for Complex Trajectories ..........cevuecuerierrerenerererieeerenenrene e 226

Ziheng Xu, Shaoyi Xu, Hanxue Ding

Sum-Difference Based Angle Estimation: Analysis and Beam Selection ............ccccooceiininiienieneninicncnceees 232
Xiaozhou Zhang, Jing Jin, Jing Dong, Qixing Wang, Guangyi Liu

TAIA: Telco Generative Al-Powered Multi-Agent Assistant for Managing Cloud-Native Networks ............. 238
Grzegorz Panek, Piotr Matysiak, Marcin Ziolkowski, Ilhem Fajjari, Cyril Auboin, Iwona
Wojdan

Interface on Demand: Towards AI Native Control Interfaces for 6G...........ococvvvivviiiiiiiiiiiiiiee e 244

Abhishek Dandekar, Prashiddha D. Thapa, Ashrafur Rahman, Julius Schulz-Zander

Rethinking the Reward Design for DRL in Mobile Communication Systems with Generative
DIffUSION MOAEIS....c..eviiiiiiiiiiiiieere ettt ettt sttt ettt s a e st sbe sttt et e et nbesae bt eaeeae 250
Xinren Zhang, Chen Shang, Jiadong Yu

Large Language Model-Based CSI Feedback for Massive MIMO SyStems.........cccccvevvereerieenieeeeneeneeneeennens 256
Seokhyun Jeong, Jihoon Moon, Hokyung Kim, Hyunjun Kwon, Byonghyo Shim

Network Function Orchestration with LLM Based Multi-Agent System...........ccceieeiieienienienieneeneeee e 262
Johny Gemayel, Ali Mokh

Secrecy Communications for Wireless-Powered Cooperative NOMA Systems with Imperfect CSI:
A Relay Selection and Friendly Jamming ApPProachi............c.ecveviieiiieiiiieiieieeeeie et 268
Yuan Ren, Longlong Han, Xuewei Zhang, Guangyue Lu

Integrated LLM-Based Intrusion Detection with Secure Slicing xApp for Securing O-RAN-
Enabled Wireless Network DEplOYMENTS ........c.cccvieiiiieiieiieiieie et ettt ereeereseesteesaeesseesseessesseeeseesseessens 274
Joshua Moore, Aly Sabri Abdalla, Prabesh Khanal, Vuk Marojevic

Group Secret Key Distribution Based on Physical-Layer Key Generation and NOMA-Assisted
DIOWIIINK .ttt ettt b e bt ettt na e b e s bt e bt e bt e st et et et e s b sb e bt eaeeane 280
Shun Kojima, Shinya Sugiura

Optimal Robust BICSI-FSCSI-Adaptive Beamformer and FSCSI-Adaptive Reflection Design for a
RIS-Aided PLS Wireless CommUNiCation SYStEIM ... ....cc.eeteieriirierieatiaieesieientete e seesteeaeeseeseeseseessessessesseeneenes 286
Changxin Shi, Ying Cui, Zhe Jia, Tianle Wang, Lianghui Ding, Feng Yang



Adaptive Meta-Learning-Based Adversarial Training for Robust Automatic Modulation
CLASSIFICALION ...ttt ettt sttt ettt et a e st b e e ae e st et et e na e sae e bt eae et et et e nbesteeaeeueeane 292
Amirmohammad Bamdad, Ali Owfi, Fatemeh Afghah

Secrecy Analysis of H-ARQ Based Free-Space Optical Communication SyStems............cccveveevereereerieennnns 298
Gyan Deep Verma, Aashish Mathur, Manav R Bhatnagar

Fair Beamforming Design in Near-Field Integrated Sensing and Communication Systems...........c..coceeeeueeee. 305
Zijie Zhang, Mengying Sun, Jiaqi Lu, Kai Yang, Xiaodong Xu

Spatial-Frequency Correlation Design for Wideband XL-MIMO-Empowered ISAC Systems............ccuc........ 311
Xichao Sang, Lin Gui, Kai Ying

Beam-Focusing Based Hierarchical Localization and Tracking in Angle and Range ............cccccoevveinienenne. 317
Giorgos Stratidakis, Sotiris Droulias, Angeliki Alexiou

Antenna Position Optimization for Movable Antenna-Empowered Near-Field Sensing ..........ccccccveevevvennnnnne. 324
Yushen Wang, Weidong Mei, Xin Wei, Boyu Ning, Zhi Chen

Asymptotic Behavior of Localization and Sensing in the Near Field of Extremely Large Aperture
Caterina Giovannetti, Nicolo Decarli, Alberto Zanella, Davide Dardari

Channel Knowledge Map-Assisted Dual-Domain Tracking for High-Mobility Wireless Networks................ 336
Ruolin Du, Zhigiang Wei, Zai Yang, Yong Zeng, Derrick Wing Kwan Ng

Variational Autoencoder-Based Intelligent Cooperative Integrated Sensing and Communication

N 1S) 10 USSP 342
Hanting Zhao, Jing Dong, Rongyan Xi, Lincong Han, Jing Jin, Qixing Wang, Lianlin Li,
Guangyi Liu

Leveraging Communication-Assisted Sensing for Efficient Air-Ground Coordination Via

Heterogeneous MADRL..........oooiiiii ettt ettt e e st e eabeesabeesabeesabaesabeesnsaesabeesnseennne 348
Xing Zhang, Minghao Gao, Yuanhao Cui, Minsi Chen, Changqing Lai, Yun Bai, Ronghui
Zhang, Xiaojun Jing

Reliable Clutter Suppression for Slow-Moving Weak Target Radar Detection............cccocvvevveeevieieeeeneenreennnn. 354

Ruihang Zhang, Jiayin Xue, Tingting Zhang

A Reliable Network Coverage Using Different Spanning Trees in Hexagonal Networks.........c.ccoccverereeneee. 360
Zaid Hussain, Fawaz Alazemi, Bader Albdaiwi

Introducing Resilience to IRS-Assisted Secure Wireless SYStemS ........ccvevveervieriiecieiieiiereerie e ereesre e 365
Yifei Wu, Mehmet Emin Arslan, Niels Neumann, Wolfgang Gerstacker, Robert Schober

Dynamic Trust Management for Secure Federated Learning in Critical Industrial and IoT Networks............ 371
Paul Shepherd, Tasos Dagiuklas, Bugra Alkan, Jonathan Rodriguez

DFT-S-OFDM with Interleaved Subslot-Index Modulation: Waveform Design for ISAC ..........ccccoeevvevennen. 377
Yueling Zhao, Ping Yang, Zilong Liu, Liangxin Qian, Saviour Zammit, Jianping Wei, Ruixiang
Duan

Design and Verification of a 5G RAN Emulator for O-RAN .....c..cociiiiiiiiiiniiiininceeececene e 383

Chih-Cheng Tseng, Jiun-Chi You, Shao-Yu Lien



REAL: Reinforcement Learning-Enabled xApps for Experimental Closed-Loop Optimization in O-
RAN with OSC RIC and SISRAN .....cc.eiiiiiietiireeteteeee ettt sttt e s s eae 389
Ryan Barker, Alireza Ebrahimi Dorcheh, Tolunay Seyfi, Fatemeh Afghah

Quantum DRL for UAV-RIS-Aided Maritime Communications with 6G Digital Twin Applications.............. 396
Sasinda C. Prabhashana, Dang Van Huynh, Trung Q. Duong

Coordinated UAV Deployment and Task Offloading in UAV-Assisted LEO Satellite Edge
Computing Systems Via Proximal Policy Optimization............ccceeuevueririnirieienieneneneneeeeteneenieneesrese e 402
Yuhui Wang, Xingqi Wu, Junaid Farooq, Juntao Chen

Optimizing Collaborative UAV Networks for Data Efficiency in IoT Ecosystems...........ccccceeevvecvieieneenieennnns 408
Priyavrat Dev Sharma, Ibrahim Sorkhoh, Muthucumaru Maheswaran

Graph Based Deep Reinforcement Learning Aided by Transformers for Multi-Agent Cooperation ............... 415
Michael Elrod, Niloufar Mehrabi, Rahul Amin, Manveen Kaur, Long Cheng, Jim Martin,
Abolfazl Razi

Satellite Beamforming Based on Federated Learning ............cccocuevierieriieiiiecieeieiiesiesieeie e eeee e seee e ee s 421
Feiyue Wang, Tianwei Hou, Zhengyu Song, Jun Wang, Wenfei Gong, Anna Li, Arumugam
Nallanathan

SWIPT in Cell-Free Massive MIMO Using Stacked Intelligent Metasurfaces............ccooceevirinnncenceneennen. 427
Thien Duc Hua, Mohammadali Mohammadi, Hien Quoc Ngo, Michail Matthaiou

Channel Estimation with Asynchronous Reception for User-Centric Cell-Free MIMO Systems..................... 433
Xuyang Sun, Hussein Ammar, Raviraj Adve, Israfil Bahceci, Gary Boudreau

Experimental Assessment of 5G MEC Architectures for Intelligent Applications in Smart Cities .................. 439
Enrico Rossini, Marcello Pietri, Marco Picone, Carlo Augusto Grazia, Marco Mamei

Secure Computation Offloading, Resource Allocation, and UAV Trajectory Control in UAV-Based
Wireless Networks with CoOperative JAMIMING...........cceeevieieriieniierieeieeieseeseesseeseesesseesseesseesesssesssesseesseenes 445
Minh Dat Nguyen, Wessam Ajib, Wei-Ping Zhu, Gunes Karabulut Kurt

Ranging Error Compensation Algorithm for Vehicle Key Localization in NLOS Environments .................... 451
Zhitao Guo, Dapeng Deng, Ling Wang, Zengwen Li, Li Cai, Ze Li, Zengshan Tian

Low-Overhead Near-Field Channel Estimation for XL-RIS-Assisted Multiple Access Systems..................... 457
Zhikai Qiu, Jiaxing Fang, Pengcheng Zhu, Jiamin Li

Hybrid Model and Data Driven WiFi Sensing Using Data-Traffic-Informed Augmentation........................... 463
Wesam Al Amiri, Terry N. Guo, Allen B. Mackenzie

A Novel Wideband ELAA Beam Search Algorithm Based on Beam Split Effect........c..cccecevininninncnene. 469
Tiange Chen, Weixia Zou, Yilin Li, Muchen He

Positioning Based on Retroreflection for Channel Estimation in Vehicular VLC ..........cocooiiiiiiiniiincee 474
Alejandro Lopez Barrios, Maximo Morales-Céspedes

The Circular Antenna Array Framework for Near-Field Radio Sensing .........cccccoceeevirenieneeiencnencnencneenn 480
Na Xue, Xidong Mu, Yue Chen, Yuanwei Liu

Enhancing Large Language Models (LLMs) for Telecommunications Using Knowledge Graphs
and Retrieval-Augmented GENETAtiON ............ccvevvievieiieiieiiesieeieeteeee et esteebeebeebesssesseesseesseessesssesseesseesseessens 486
Dun Yuan, Hao Zhou, Di Wu, Xue Liu, Hao Chen, Yan Xin, Jianzhong Charlie Zhang



Chat3GPP: An Open-Source Retrieval-Augmented Generation Framework for 3GPP Documents ................ 492
Long Huang, Ming Zhao, Limin Xiao, Xiujun Zhang, Jungang Hu

Multivariate Wireless Link Quality Prediction Based on Pre-Trained Large Language Models...................... 498
Zhuangzhuang Yan, Xinyu Gu, Shilong Fan, Zhenyu Liu, Liyang Lu

Context-Aware Internet-Of-Things Communication Via Retrieval-Augmented Generation.............cccceuenee.e. 505
Franc Pouhela, Dennis Krummacker, Hans D. Schotten

Investigating Distributions of Telecom Adapted Sentence Embeddings for Document Retrieval ................... 512
Sujoy Roychowdhury, Sumit Soman, Ranjani Hosakere Gireesha, Vansh Chhabra, Neeraj
Gunda, Subhadip Bandyopadhyay, Sai Krishna Bala

Backdoor Attacks on Large Language Model Based Semantic Communication Systems ...........ccccocceverueeneene 518
Duc Trong Minh Hoang, Long Bao Le

Integrated Cross-Layer Security for Reliable Service Provisioning with Guaranteed Robustness................... 524
Fangzhe Chen, Xianbin Wang

Security-Enhanced Network Slicing TOWards 6G ........c..coeeeeieiieiinininineeiecienesesie ettt 530
Sunghwan Kim, Donghyun Je

Covertness in the Near Field: Maximizing the Covert Region with FDA .........c..ccoooviiiiiiiinieeceeeeeeee 536
Fatemeh Lotfi, Stefan Roth, Anas Chaaban, Aydin Sezgin

Multi-Tier Security Framework for Blockchain-Enabled Supply Chain Systems........cc.ccceevecvenineninenenenes 542
Amira Alrewetae, Gagangeet Singh Aujla

Aero-SecureNet: Transformer-Powered Data Injection Attacks Detection Framework for 5G-

Enabled Aerospace T0T NEIWOTKS ........c.iciiiieriieiieieeiesie st ettt eteettesteesteebeesbeesbessaestaesseesseessesssesseesseesseessens 548
Harshil L. Jetani, Pujan J. Mevawala, Aparna Kumari, Mukesh Soni, Rajesh Gupta, Sudeep
Tanwar, Isaac Woungang

Al-Driven Computation Offloading in MEC-Enabled Vehicular Networks: A Dual-Stage DRL

FLAMIEWOTK. ...t e e e ettt e e et e e e et e e e e aaeeeeeateeeeeaeeeeeeaseeeeesseeeeennes 554
Syed Zain Abbas, Syed Asad Ullah, Mehwish Bibi, Haejoon Jung, Hatem Abou Zeid, Aryan
Kaushik, Syed Ali Hassan

Partitioned Task Offloading for Low-Latency and Reliable Task Completion in 5G MEC ..........c..cccevvennenne. 560
Parisa Fard Moshiri, Murat Simsek, Burak Kantarci

A Reliable and Efficient 5G Vehicular MEC: Guaranteed Task Completion with Minimal Latency............... 566
Mahsa Paknejad, Parisa Fard Moshiri, Murat Simsek, Burak Kantarci, Hussein T. Mouftah

Efficient Adversarial Detection Frameworks for Vehicle-To-Microgrid Services in Edge Computing............ 572
Ahmed Omara, Burak Kantarci

Deep Joint Source Channel Coding Model Based on Key Information Extraction for Wireless
IMAGE TTANSINISSION. .. .icvvietieitieitieteete ettt etteeteesteesbeesbeestesteesteesseesseesseesseassesseesseesseassesssesssesseesseessesssesseeseensenssens 578
Kang Liang, Chen Zhu, Zhaohui Yang

FedRME: Importance-Aware Cooperative Radio Map Estimation Empowered by Vertical
Federated Learning.........cocceieiiriirinineieeit ettt sttt et ettt st be et ettt e na bbbttt eane 584
Hexuan Ma, Zezhong Zhang, Kai Chen, Shuguang Cui

Secure Rate Maximization for IRS-UAV Systems with Integrated Sensing and Communication.................... 590
Yuxin Guo, Xiangdong Jia, Yue Li



Ambiguity Function Analyses of AFDM Under Random ISAC Signaling.........ccccecevvererienierenenencneneeenn 596
Yuanhan Ni, Fan Liu, Haoran Yin, Yanqun Tang, Zulin Wang

Perception-Enhanced Multitask Multimodal Semantic Communication for UAV-Assisted Integrated
Sensing and ComMMUNICAION SYSEEIM .....cvievieieriertierieesieeteeteetesseesseesseesseesseessesseesseesseesseessesssesssesseesseessesssens 602
Ziji Guo, Haonan Tong, Zhilong Zhang, Danpu Liu

Balancing Subjectivity and Objectivity in Network Selection: A Decision-Making Framework

TOWArdS DIGItal TWINS. ....ccueeitieitieiteie ettt ettt e st et e et e et e e ne e et e e st et e enseemaeeseesseesseenseenseeneeeneenseanseennens 608
Brahim Mefgouda, Hanen Idoudi, Mohammad Al-Quraan, Ismail Lotfi, Omar Alhussein, Lina
Mohjazi, Sami Muhaidat

Fire Twin: Digital Twin-Assisted UAV Surveillance for Efficient Forest Fire Management ..............ccccc....... 615
Sultan Cogay, Gokhan Secinti

Network Digital Twin for Route Optimization in 5G/B5G Transport Slicing with What-If Analysis.............. 621
Rebecca Aben-Athar, Heitor Anglada, Lucas Costa, Jodo Albuquerque, Abrahdo Ferreira,
Cristiano Bonato Both, Kleber Cardoso, Silvia Lins, Andrey Silva, Glauco Gongalves, Ilan
Correa, Aldebaro Klautau

Secure Evidence Management Through TDAG-Based Digital Twin Architecture: A Smart Locker
System for Tamper-Evident Chain of CUStOAY .......cc.coeririririeiieiininineeeeteteteseesese ettt 627
Belinda I. Onyeashie, Petra Leimich, Sean McKeown, Gordon Russell

DDPG-Based UAV Trajectory Design for Fair and Energy Efficient Communication............cccccccevevenennnne. 634
Ahmad Almadhor, Ishtiag Ahmad, Liang Yang, Xingwang Li, Ahmad Alkhayyat, Miaowen Wen

Priority-Aware Task Offloading in UAV-Assisted Satellite MEC Networks.......c..coccvvererienievieninencneneeenn 640
Jinming Yang, Awais Aziz Shah, Dimitrios Pezaros

AgriNex: Next-Gen Smart Agriculture with LLM-Integrated UAV-I0T Solutions .........cccceeevenenencieneencnnee 646
Ananya Hazarika, Jianlin Guo, Kieran Parsons, Yukimasa Nagai, Takenori Sumi, Philip
Orlik, Mehdi Rahmati

Delay Jitter Analysis and Optimization for Multi-Connectivity Enabled Delay-Deterministic
WITELESS INEEWOTKS. ...ttt ettt et ettt be s a et e st et et et e nbesbe bt eaeeane 653
Hanxue Ding, Shaoyi Xu, Ziheng Xu

Multi-UAV Offloading and Trajectory Optimization in SAGIN with Dynamic Role Switching..................... 659
Rongchang Yang, Zhi Zhang, Yue Meng

Delivery Time Minimization for Cargo UAV with Payload and Endurance Restriction............cccccoeeueveeneenee. 665
Shi Peng, Jiangling Cao, Fahui Wu, Dingcheng Yang, Yu Xu, Lin Xiao

Impact of Altitude, Bandwidth, and NLOS Bias on TDOA-Based 3D UAV Localization:
Experimental Results and CRLB Analysis.................... RO NPT 671
Cole Dickerson, Saad Masrur, Jonah Dickerson, Ozgiir Ozdemir, Ismail Giiveng

Deep Learning-Based Extended Target Tracking in ISAC SyStems........c.cooeeiierieiiiiieieeierieiee e 678
Yigiu Wang, Meixia Tao, Shu Sun

Characterization of ADC Sampling Rate on the UV TDOA Positioning with PMT Photon-Level
RECEIVET ...ttt h bt at st e e et bt bt e bt bt e st et ea b e s b e e bt ebe e bt e bt e st e st e st e besbesbeebeeneenee 684
Shihui Yu, Ruihang Yu, Juliang Cao, Chen Gong, Zhengyuan Xu

Multi-Target Acquisition in Multistatic MIMO-OFDM Joint Sensing and Communication..............c.cceve... 690
Elisabetta Matricardi, Lorenzo Pucci, Elia Favarelli, Enrico Paolini, Andrea Giorgetti



Computationally Efficient Indoor Positioning Using the 3D-MUSIC Algorithm ..........cecceceeieneninincncnnnnn. 696
Payam Pourzadeh Hassan, lan Marsland, Roland Smith, Hazem Ibrahim, Edwin Iun, loannis
Lambadaris

Accelerating Development in UAV Network Digital Twins with a Flexible Simulation Framework .............. 702
Md Sharif Hossen, Anil Gurses, Mihail Sichitiu, Ismail Giiveng

Time-Constrained Synchronization Protocol for Digital Twins Over mMTC-Enabled 6G Networks ............. 708
Lal Verda Cakir, Kubra Duran, Craig J. Thomson, Berk Canberk

Digital Twin-Assisted Site-Specific Radio Resource Management in Vehicular Networks............c.ccoceeenee. 714
Armin Makvandi, Md. Zoheb Hassan, Md. Jahangir Hossain

Manipulating Digital Twin Networks by Poisoning Semantic Knowledge Base .........cc.ccceceecvenineninencnenne. 720
Boyu Han, Yuanhang He, Rui Xu, Da Xiao, Na Ruan, Jianhua Li

Floor-Plan-Assisted Fusion Positioning Using Bluetooth and Pedestrian Dead Reckoning ...............cccuveee. 726
Wenxuan Pan, Yang Yang, Zhiyu Zhu, Biling Zhang

Target Perception and Digital Reconstruction for Low Altitude Economy Based on Multi-Radar
DAt FUSION. ..ottt ettt et b e st b e e bt ettt e nb et e s bt she e bt et et et et e nbesbe bt eneeane 732
Suxin Hou, Chen Zhu, Zhaohui Yang, Fan Liu, Chongwen Huang, Zhaoyang Zhang

Meta-Learning-Driven Adaptive Codebook Design for Near-Field Communications...........cceeevereerereeenenne 739
Mianyi Zhang, Yunlong Cai, Jiaqi Xu, A. Lee Swindlehurst

Multiple Near-Field User 3D Localization for Extremely Large Scale UPA ..........ccoccovevieiciiininincnenenene 745
Hongxia Miao, Mugen Peng

Fundamental Limits of Integrated Localization and Sensing in the Near Field Using UWB Signals............... 751
Xinglin Chen, Fan Liu, Jiayin Xue, Tingting Zhang

Joint Synchronization and Channel Estimation in Near-Field Distributed Arrays .......c..ccceeeeeverenencnenenenns 757
Xing Zhang, Jinkun Zhu, Haibo Dai, Wei Huang, Wei Liu

Experimental Demonstration of Near-Field Spatial Multiplexing Using Parallel Aligned Airy
Beams in SUb-THZ Band ........c..ccooucoiiiniiiiiiiciciiciecteeetete ettt 763
Yasunori Yagi, Kosuke Suzuoki, Riichi Kudo, Doohwan Lee

Quantum-Enhanced Optimization for LNG Ship Routing: Integrating Digital Twins with QAOA.................. 769
Elif Ak, Dang Van Huynh, Trung Q. Duong

Enhanced Out of Boundary UWB Based Localization for Industrial Digital TWins .........cccceceveneninenennnne. 775
Liitfii Sirac Kiigiikarabacioglu, Talip Tolga Sari, Gékhan Seginti

Digital Twins for Hydroponic Farms Management: Communication Needs and Challenges ..............cccc....... 781
Souhaima Stiri, Maria Rita Palattella

Prediction and Prioritization of Hardware Failures in 6G Small Cell Networks..........cocceceeievieninencnenenenne. 788
Tugge Bilen
Channel Estimation for Dense Array Systems Via Ice-Filling ...........ccoooiiiiiiiiiiiiinieeeee e 794

Mingyao Cui, Zijian Zhang, Linglong Dai, Kaibin Huang

Reconfigurable Liquid Crystal Antenna for Vortex Microwave Photon Modulation: A Non-Contact
Feeding Approach for Enhanced Wireless COMMUNICAION .........ccvieeieriierieeiieieeieeeeseesieesseeseseneeseesseesseessens 800
Yuanhe Wang, Chao Zhang



Multi-Cell Holographic MIMO with Per-RF Chain Power Constraints...........ccccoeeevereeieienieneneneseneeeenns 806
Kangda Zhi, Tianyu Yang, Shuangyang Li, Yi Song, Tuo Wu, Giuseppe Caire

Wideband Beam Squint Analysis for Antenna Array-Equipped Satellite Communication Systems ................ 812
Ti Ti Nguyen, Juan C.-M. Duncan, Vu Nguyen Ha, Luis M. Garcés-Socarrds, Juan A.
Vasquez-Peralvo, Geoffrey Eappen, Jorge L. Gonzalez-Rios, Raudel Cuiman, Thanh-Dung
Le, Duc Dung Tran, Symeon Chatzinotas

Extremely Large-Scale Lens Antenna Array: Location-Aware Near-Field Beamforming ..........cccoccoeveeneee. 818
Jiapeng Li, Changsheng You, Chao Zhou

Flexible Cylindrical Arrays with Movable Antennas for MISO System: Beamforming and Position
OPUIMUIZATION .....e.veeuvieereeeteeetesitesteesteeteeseeeeeesseeseesseessasssesssesseessaesseassesssesssesseessaesseassesssesssesseesseassesssesssesseesenssens 824
Jiahe Guo, Songjie Yang, Xiangyu Dong, Jiapan Yang, Junfeng Deng, Zhongpei Zhang

Learning Based Scheduling and Adaptive Congestion Control for Multipath QUIC..............ccccoeiiiininene. 830
Souryendu Das, Jianlin Guo, Kieran Parsons, Yukimasa Nagai, Takenori Sumi, Naotaka
Sakaguchi, Philip Orlik, Stavros Kalafatis

Optimal Frequency Band Allocation for Multi-Cell IoT Private Networks Over Unlicensed
SPECIIUINL. ettt ettt ettt ettt e et e st e st esabeesabeesateesabeesabeesabaeeabeesaseesabeesabeeembeeeabaeenseesnbaesnbeesnsaesnseesnbaesnseas 837
Yu Zhang, Yiging Zhai, Ying Cui, Wenkun Wen, Tierui Min

User Association and Communication-Computation Co-Design for Wireless Control Networks ................... 843
Zhilin Liu, Yiyang Li, Huijun Xing, Ye Zhang, Jie Xu, Shuguang Cui

Q-XApp: A Quantum-Enabled Resource Management Module for Virtualized RAN Architectures............... 849
Wookjin Lee, Youngjin Song, Yong Hun Jang, Sang Hyun Lee

Improving the Energy Performance of Battery-Powered Mobile Networks..........ccoooeiieniiniiniiiinieceee 855
Wei Shi, Hossein S. Ghadikolaei, Gabor Fodor, Lackis Eleftheriadis, Mikael Skoglund

Analysis of Energy Efficiency of IRS-Aided Wireless Communication Systems Under Statistical
(QOS COMSIIAINLS ....ueeuteeueeeuiesitesteeteesteeteeeteseeeteenteessessaesseesseenseenseensesseesseanseenseenseansesssesseeseenseansesnsesneenseensennsens 861
Wenhao Wang, Deli Qiao, Lei Yang, Yueying Zhan, Derrick Wing Kwan Ng

Channel Estimation for OTFS Using Pilots with Cyclic Prefix in Fractional Doppler Channels..................... 868
Christoph Schwipps, Luis Torres-Figueroa, Ullrich Monich, Holger Boche

A Low-Complexity Framework for Enhanced Sensing and Communication in Terahertz ISAC
SYSLRITIS ...ttt ettt ettt et e it e st e ea e s bt e sa b e s bt e e ab e st e e ea bt e e bt e e ab et e bt e ea bt e e bt e e bt e e bae ettt e bt e eabeeebaeenbees 875
Hanem I. Hegazy, Abdelfatah Mohamed, Ibrahim Al-Nahhal, Octavia A. Dobre

Target Sensing with Off-Grid Sparse Bayesian Learning for AFDM-ISAC System........cceccevvenenencncneenenne 881
Yirui Luo, Yong Liang Guan, Yao Ge, Chau Yuen

Variable Precision Computing for Real-Time Applications: An Low-Complexity Markov
Arithmetic-Level APPIOACH ......cc.oiiuiiiieieeee ettt ettt et et a ettt et eeeeeseesneeees 887
Kaixuan Bao, Jiehao Miao, Jindan Xu, Wei Xu

Latency Analysis of SDR-Based Experimental C-RAN / O-RAN Systems........cccccceverirerieieneneneneneneenns 893
Christos Laskos, Anatolij Zubow, Falko Dressler

Leveraging Digital Twins for Anomaly Detection and Adaptive Healing in Software-Defined IoT................ 899
Amritpal Singh, Gagangeet Singh Aujla, Anish Jindal, Hongjian Sun, Nauman Aslam



Automated Source Selection for Enhanced Inter-GNB Transfer Learning Through Modeling
Propagation ENVIIONMENLS .......cc.eeiieiiieiieiieit ettt ettt ettt ettt s teseee s et esbe et e et e eneesseenseenteeneeeneesneesneennes 905
Mostafa Hussien, Kim Khoa Nguyen, Adel Larabi, Mohamed Cheriet

Leveraging Large Language Models for Intent-Based Networking: A Framework for Automated
Configuration and OPMIZATION ...........c.ieeveiieitierieeteeteetestesteesteesteeteeseesseesseesseessesssesssesssesseesseessesssesseessesssenns 911
Anukul Parajuli, Krishna M. Sivalingam, Madhan Raj Kanagarathinam

Harnessing 1D-CNN for Received Power Prediction in Sub-6 GHz RIS: Part L.........ccccocvevieiiininininencnnne. 917
Muhammad Abul Hassan, Fabrizio Granelli

IRS-Aided Joint UL/DL Terahertz Communications: Pathloss Modeling and Resource Allocation................ 923
Chi Qiu, Qingqing Wu, Ying Gao, Wen Chen, Fen Hou

Near-Field Coverage in IRS-Aided Communications: Joint Beamforming and Deployment
(031510011221 5 (01 B OSSR RTSRPR 929
Jie Feng, Beixiong Zheng, Fangjiong Chen

S-IRIS: Statistical CSI Based Optimization for Irregular RIS Using Reinforcement Learning ....................... 935
Emmanuel Obeng Frimpong, Yue Wang, Zhi Tian

FAS-RIS NOMA CommunicCation SYSTEIIIS.....c..eerueerutrieruientientientieteetesetesteesteenteeteeeeeseesseenseenseenseensesseesseenes 941
Jianchao Zheng, Tuo Wu, Biwei Yan, Xiaohuan Zhang

Achievable Sum Secrecy Rate of STAR-RIS-Enabled MU-MIMO ISAC.......ccccocvinininienieiininenceeeeee 947
Ainara Kazymova, Vaibhav Kumar, Christina Popper, Marwa Chafii

Bridging Simulation and Reality: A 3D Clustering-Based Deep Learning Model for UAV-Based RF
SOUICE LOCAIZATION ...ttt ettt st sttt sa et be bttt et na et sbesaeeaeeneen 953
Saad Masrur, Ismail Giiveng

Performance Analysis of OTFS Modulation Scheme in Non-Terrestrial Communications ............c..cocceeeueeee. 959
Atif Igbal, Kamesh Namuduri, Sumit Chakravarty, Amjad Soomro

Terahertz Vs. Optical for Inter-Satellite Links: A Comparative Analysis of Pointing Errors and
SYSTEM PEITOIMANCE ... .ottt ettt ettt e e bt e s bt et e e bt emeeeneeeseesae e neenteeneeas 964
Ahmad Masihi, Paolo Testolina, Josep M. Jornet

Spectrum Sensing in UAV-Enabled Cellular NetWOrks..........coecveeierieriieiieiieiesieseesieesie e sevesesesieessaesseesnens 971
Md Asif Syed, Hongxiang Li, Eric J. Knoblock, Lingjia Liu

Feasibility Study on Stateless Design for 5G Core Virtualized Network Functions ...........ccccevveiveienencene. 977
Ricardo J. B. Pousa, Malte Howeler, Franz Héopfner, Giang T. Nguyen, Frank H. P. Fitzek

Network Layer Multi-Connectivity for Increased Resilience in Wireless Multi-Hop Networks...................... 983
Lara Jiischke, Torben Petersen, Lars Wolf

Understanding Human Behavior in Mixed Reality Juggling Simulator with Haptic Interaction ..................... 989
Volodymyr Bondarenko, Hans Winger, Robert Rosenkranz, M. Ercan Altinsoy, Giang T.
Nguyen, Frank H. P. Fitzek

Joint Optimization for ASTARS Aided Satellite Communication NetWorks .........c.ccocceveeeerierieneniencneneeeenn 995
Chun Wang, Zhengyu Song, Tianwei Hou, Anna Li, Zheng Zhang, Arumugam Nallanathan

Distance-Angle Joint Multiple Access for Far-Field MIMO-OFDM Via Frequency Diverse Array.............. 1001
Haoyan Liu, Jianjie Cai, Min Yang, Chengguang Li, Yanming Liu, Weiming Bao



Joint Optimization of Multiple Energy-Saving Strategies Based on DRL in 5G Railway Networks............. 1007
Yiran Zhao, Danpu Liu, Zhilong Zhang, Jufeng Fei, Mingqi Li

Quantifying the Energy-Saving and QoS Trade-Off in Traffic Offloading for Real 4G/5G Scenarios .......... 1013
David Reiss, Miguel Catalan-Cid, Daniel Camps-Mur, Oriol Sallent

Dynamic Resource Allocation and Energy Optimization in 5G O-RAN: Real-World Insights and
TEStDEA EVAIUATIONS .....evveeiiiieeceeieieee ettt ettt e e e e ettt e e e e e et aeeeeeeessnntaaeeeeeesssssaasseeeeesssnnnnseseeeessannns 1019
Caterina Leonelli, Dimitris Kefalas, Serge Fdida, Paolo Bellavista, Thanasis Korakis

Performance and Power Analysis of a 5G UPF Varying the C-States of the Hosting Server..............cc......... 1025
R. Bolla, R. Bruschi, D. Cassinelli, F. Davoli, C. Lombardo, N. S. Martinelli, B. Siccardi

An Energy-Efficient Concurrent Dual-Band Radio Unit for Neutral Host 5G Open RANS .....c..ccccoerueeueenen. 1031
Mohammad Reza Anbiyaei, Timothy O'Farrell Sny, Mubasher Ali, Edward A. Ball

Design and Analysis of Power Consumption Models for Open-RAN Architectures ..........cccccevererenenenen. 1037
Urooj Tariq, Rishu Raj, Dan Kilper

Reliable Industrial Wireless Communication: Multi-Service MCS Approaches..........cccceceeeveevenenencneneenee. 1043
Niklas Bulk, Carsten Bockelmann, Armin Dekorsy

TSN-Compatible Neural Network-Based Load Balancer for Kubernetes-Based Cloud Environment .......... 1049
Amir Hoseein Ghorab, Mohammed Abuibaid, Aysun Aslan Saruhan, Marc St-Hilaire, Istvan
Moldovan

DFT-P-FDMA: A Waveform for Doubly Selective Channels ..........c..cocceceeevenininininicneeicniccnenenceeeeenes 1055

Nuwan Ferdinand, Joonyoung Cho, Charlie Jianzhong Zhang, Juho Lee

OTFS-Modulated MIMO Faster-Than-Nyquist Signaling in Doubly Selective Fading Channel .................. 1061
Zekun Hong, Shinya Sugiura

DAFT-Domain Interference Cancellation Scheme for Full-Duplex AFDM ISAC System.......c.cccccecerverueenee. 1067
Xianjie Lu, Haoran Yin, Cong Yi, Yu Zhou, Jiajun Zhu, Yanqun Tang, Wei Li, Songhu Ge

Software-Defined Digital Twin Network (SD-DTN) for Autonomous Vehicle (AV) Traffic
IMLANAZEIMIENT ....eeutieiiieiit et e et ettt e et e sttt e st e sttt e e bt e sateesabeesateesabeesateesasaesaseesaseesateesasaesnseesrsaesnteesnsaesnseesnssennseas 1073
Abdelkader Rhiati, Murat Yuksel

Federated Learning in Adversarial Environments: Testbed Design and Poisoning Resilience in
(040 Tc3 FY T 1 LRSSt 1079
Hao Jian Huang, Hakan T. Otal, M. Abdullah Canbaz

A State-Of-The-Art Review of Digital Twins from the Perspective of Practitioners ...........cccccveeverereneenee. 1085
Javad Ghofrani, Sadra Nasiri, Basil Ugbomoiko, Dirk Reichelt, Fouad Bahrpeyma

Digital Twin-Empowered Service Provisioning Framework for Cloud-Assisted Internet of Things ............. 1092
Miige Erel-6zgevik, Elif Bozkaya-Aras

Joint Age-State Belief is All You Need: Minimizing Aoll Via Pull-Based Remote Estimation...................... 1098
Ismail Cosandal, Sennur Ulukus, Nail Akar

A-Core: A Novel Framework of Agentic Al in the 6G Core Network .........cccccoeveiiiiiniiiiiireeeee 1104
Wen Tong, Wei Huo, Thierry Lejkin, Joel Penhoat, Chenghui Peng, Carlos Pereira, Fei Wang,
Shaoyun Wu, Lu Yang, Yuanming Shi



Generative Semantic Communication for Joint Image Transmission and Segmentation ..............ccecceevveeneenee. 1110
Weiwen Yuan, Jinke Ren, Chongjie Wang, Ruichen Zhang, Jun Wei, Dong In Kim, Shuguang
Cui

Distributed Nonlinear Transform Source-Channel Coding for Wireless Correlated Image
TTANMSIMISSION. ...ttt ettt ettt et eb et ea e e et e e bt e bt ebeeb e e st en b e b ek e ebeeb e ebeemeen b e s enbeebeebeebeeneeneeneeneeee 1116
Yufei Bo, Meixia Tao

Receiver-Centric Generative Semantic COMMUNICALIONS ........cceeueeruiertieriieieeieeteseeseeseeeseeeseeeeeeeesseeseeaeeens 1122
Xunze Liu, Yifei Sun, Zhaorui Wang, Lizhao You, Haoyuan Pan, Fangxin Wang, Shuguang Cui

LLM Prompt Engineering for [EEE 802.11 DCF Optimization..........c.cccevererirerienieienieniesieeieeieeeeeeeneeie e 1128
Jingyi Zuo, Qiao Lan, Ziyang Guo, Peng Liu, Jian Song

LoLaFL: Low-Latency Federated Learning Via Forward-Only Propagation............ccccceeevenenencncnceeniencnnens 1134
Jierui Zhang, Jianhao Huang, Kaibin Huang

Event-Triggered Offloading: Enabling Communication-Efficient Cooperative Edge Al...........ccccecveieninnene. 1140
You Zhou, Changsheng You, Kaibin Huang

Stochastic Modelling and Performance Analysis of Large LEO Constellations for Arctic Coverage............. 1146
Fatemeh Rafiei Maleki, Ayush Kumar Dwivedi, Islam M. Tanash, Taneli Riihonen

Low-Blocking Dynamic Topology Control for LEO Satellite Networks with Real-Time
L0011 11144 1 USSR 1152
Katsuaki Higashimori, Takeru Inoue

Optical Feeder Links to GEO Satellites: Statistical Analysis of Link Availability Using Deep
Learning-Based Cloud Segmentation Data ............coceiiiiiiiiiiiiiieeeeee e 1158
H. Le Son, R. T. Schwarz, M. T. Knopp, M. Giggenbach, B. Nouri, D. Giggenbach, A. Knopp

Ad-Hoc Satcom Mega-Constellations Through Heterogeneous Network Smart Contracting..................c...... 1164
Nicolo Boschetti, Nathaniel Gordon, Barrett Downs, William Rosenthal, Gregory Falco

In-Space Computing for IoT Data Processing Via Low Earth Orbit Satellites..........cccecceeoeroinineneeniee 1171
Swapnil Sadashiv Shinde, Gayathri Guruvayoorappan, Tomaso De Cola, Daniele Tarchi

A Frequency-Domain Anti-Aliasing Digital Predistortion with Low Feedback Sampling Rate for
Power AMPLIfIers LIN@ATIZAtION. ........c.eecvietiereeieiiestesteesteeteeteeeeesteesseeseesseessesssesssesseesseenseassesssesssesseensesssenns 1177
Mengyao Zhang, Yan Liu, Tong Li, Xin Quan, Ying Liu, Shihai Shao, Youxi Tang

Enhancing Energy Management and Efficiency of Asynchronous Federated Split Learning .............ccc.cc...... 1183
Junior Momo Ziazet, Brigitte Jaumard, Pierre Thibault

PPO-EPO: Energy and Performance Optimization for O-RAN Using Reinforcement Learning.................... 1189
Rawlings Ntassah, Gian Michele Dell ’Aera, Fabrizio Granelli

Energy-Efficient Network Operation During Low-Traffic HOUIS .........cccccovieiieiiiiiiieiececcce e 1196
Shuvam Chakraborty, Ahmed Bedewy, Wenjun Li, Navid Abedini

Green Satellite Networks Using Segment Routing and Software-Defined Networking ...........cocceveverenenee. 1203
Jintao Liang, Pablo G. Madoery, Chung-Horng Lung, Halim Yanikomeroglu, Gunes
Karabulut Kurt

Federated Meta-RL for Network Slicing Aware VNFs Orchestration in 6G Core Networks ...........cccceeuee.e. 1209

Mohammad Arif Hossain, Weiqi Liu, Nirwan Ansari, Manar Samad



Anomaly-Based Intrusion Detection for oMT Networks: Leveraging Blockchain Technology ................... 1215
Georgios Zachos, Filippos Pelekoudas-Oikonomou, Georgios Mantas, Kyriakos Porfyrakis,
Georgia Sakellari, Joaquim M. C. S. Bastos, Naveed Ahmad, Jonathan Rodriguez

An Al-Native Architecture for Intent-Driven Management and Orchestration in 6G Networks.................... 1221
Marius lordache, Razvan Mihai, loana Dragus, Razvan Rughinis

Decentralized AI-Control Framework for Multi-Party Multi-Network 6G Deployments.........c..ccccocceveeueeee. 1227
Merim Dzaferagic, Marco Ruffini, Nina Slamnik-Krijestorac, Joao F. Santos, Johann
Marquez-Barja, Christos Tranoris, Spyros Denazis, Georgios Christos Tziavas, Thomas
Kyriakakis, Panagiotis Karafotis, Luiz Dasilva, Shashi Raj Pandey, Junya Shiraishi, Petar
Popovski, Saren Kejser Jensen, Christian Thomsen, Torben Bach Pedersen, Holger Claussen,
Jinfeng Du, Gil Zussman, Tingjun Chen, Yiran Chen, Seshu Tirupathi, Ivan Seskar, Daniel
Kilper

Domain Adaptation in Beam Management Using Asymmetric Autoencoder and Transfer Learning ............ 1233
Mafuzal Hoque, Medhat Elsayed, Melike Erol-Kantarci

Beamforming Design for Secure Wireless Sensing in ISAC SYStEMS.......cc.ccvereerierieecreeienieieeseenieeveenens 1239
Chao Zhou, Zhengquan Zhang, Xinyu Liu, Yue Xiao, Nan Li, Zheng Ma, Ming Xiao

A Sensing-Based Two-Phase Secure ISAC Framework ..........coccoiviririnieiiniininininceeeeceeeneenene e 1245
Qi Zhang, Shihao Yan, Xiaobo Zhou, Feng Shu, Derrick Wing Kwan Ng, Robert Schober

RIS-Enabled Integrated Sensing and Covert Communication with a Finite Blocklength ..............cc.cocceeeee. 1251
Dengfeng Zhang, Shihao Yan, Jia Zhang, Ke Liu, Min Li, Jiande Sun

Joint Trajectory and Beamforming Optimization for UAV-RIS Assisted Secure Communications................ 1257
Xinji Wang, Tong-Xing Zheng, Kewei Wang, Yifan Feng, Zenebe Melesew Yetneberk

Reconfigurable Intelligent Surface-Assisted Physical Layer SeCUrity ..........cccoevverierieecieecieiieiieseeie e 1263
Xudong Li, Matthias Frey, Ehsan Tohidi, Igor Bjelakovic, Slawomir Stanczak

Control-Oriented Uplink and Downlink Co-Design for Low-Latency Unmanned Operations...................... 1269
Xinran Fang, Wei Feng, Yunfei Chen, Ning Ge

Goal-Oriented Semantic Communication in Bandwidth-Constrained MARL ..........ccoooviiiiiiiiiiiiieeeeieeeens 1274
Yang Su, Yali Du, Yansha Deng

UAV-Assisted Coverage Hole Detection Using Reinforcement Learning in Urban Cellular
INEEWOTKS .ottt ettt e e e e e e et e e e e e seaa et e eeeeesessaaaaaeeeeeseasnntaaeeeessssnnsssseeesssssnraaaeeeeeas 1280
Mushfiqur Rahman, Ismail Giiveng, David Ramirez, Chau-Wai Wong

First Results on UAV-Aided User Localization Using ToA and OpenAirlnterface in 5G NR.............cc........ 1287
Omid Esrafilian, Rakesh Mundlamuri, Florian Kaltenberger, Raymond Knopp, David Gesbert

Optimizing UAV Aerial Base Station Flights Using DRL-Based Proximal Policy Optimization.................. 1293
Mario Rico Ibariez, Azim Akhtarshenas, David Lopez-Pérez, Giovanni Geraci

Joint Transmission and Reception in Optical Wireless-Integrated FTTR Systems .........ccoceevvieveeeeneerreennen. 1299
Yuanqiu Luo, Weijie Wang, Xuming Wu, Frank Effenberger, Chao He, Kaigiang Gao

Dual-Channel OOK (D-COOK) Modulation for UAV-Assisted Mixed THz/VLC Systems..........ccccccecuenee. 1305
Hanojhan Rajahrajasingh, Dushantha Nalin K. Jayakody, P. Muthuchidambaranathan,
Theodoros A. Tsiftsis



Resource Allocation Strategy for UWSNs Based on Hybrid Acoustic and MI Communication..................... 1311
Shen Zhang, Yisheng Zhao, Tao Zhang, Chaohua Song, Tengteng Li

Auction-Based Resource Allocation for Hybrid-Beam LEO Satellite Communication Networks................. 1317
Jia Lu, Xing Zhang, Shuang Zheng, Hao Chen, Yizhuo Cai, Haixu Wang

Eigenvector Prediction: A Low-Complexity Approach to Channel Prediction in 5G Sub-6 GHz
Multiuser Massive IMIMO ........cooiiiiiieiieieeee ettt ettt ettt ettt et et e et esseesseessee st enseeneeeneesneaseenseeneeas 1323
Prakash Chaki, Jun Shikida, Kazushi Muraoka

Exploring Elemental Properties of Intelligent Reflecting Surfaces ...........coceeveeienenenininieieeneeceeecen 1329
Ravi Kushwaha, Rohit Chaurasiya, Roshan M. Bodile, Aryan Kaushik, Rohit Singh, Wonjae
Shin

Hypergraph-Aided Dynamic Model Splitting in 6G-Enabled Collaborative Edge Computing with
Meta Reinforcement LEearning. ........ccoueeiuieiirieiieiieiiete ettt ettt st sb e bt e ae et st eeaeesaeenbee e eneeas 1335
Qiaomei Han, Xianbin Wang, Weiming Shen

Optimal Multi-Level ASKs for RIS-Aided Noncoherent Wireless Systems in the Presence of Direct
CRAINMNELL ...ttt s b bt bt ea et e bbbt e bt e atea et b e bbbt bt ea bt et nbe bt bt eaees 1341
Srijika Mukhopadhyay, Soumya P. Dash, Aryan Kaushik

Deep Learning for Channel Estimation of 6G RIS-NOMA Systems with Hardware Impairments................ 1347
Nhien Q. T. Thoong, Adnan A. Cheema, Saeed R. Khosravirad, Octavia A. Dobre, Trung Q.
Duong

Mixture-Of-Experts for Distributed Edge Computing with Channel-Aware Gating Function...................... 1353

Qiuchen Song, Shusen Jing, Shuai Zhang, Songyang Zhang, Chuan Huang

Age of Task Oriented Offloading Design for UAV-Assisted Mobile Edge Computing Systems ................... 1359
Yudie Li, Ang Gao, Yue Wu

Multi-Machine Adaptive Freezing Algorithm for Enhanced Pipeline Parallelism Training in 6G
B[S o) <SOSR 1365
Longchen Sun, Yuhao Chai, Lu Lu, Nanxiang Shi, Yong Zhang

Dynamic Sub-Array HBF Algorithm Based on Alternative Least Squares for ELAA MU-MIMO................ 1371
Roman Semernya, Mikhail Makurin, Rui Ni, Qian Zhu

Efficient Resource Allocation and User Management in XL-RIS-Assisted Vision-Aided mmWave

INEEWOTKS .ottt ettt e e e e e e et e e e e e seaa et e eeeeesessaaaaaeeeeeseasnntaaeeeessssnnsssseeesssssnraaaeeeeeas 1377
Alaa Adnan Bibi, Mohammad Al-Quraan, Omer Waqar, Ahmed Zoha, Muhammad Ali Imran,
Lina Mohjazi

RSMA for Reconfigurable Holographic Surface-Aided Downlink Near-Field Communication.................... 1383

Sandeep Singh, Keshav Singh, Sandeep Kumar Singh, Aryan Kaushik, Trung Q. Duong

ISAC-Enabled Channel-Aware Beam Management in THz Networks with Sensing Errors..........ccccocceeeee 1389
Yunchuan Huang, Gaojie Chen, Mihai A. Badiu, Justin Coon

Bayesian Beamforming for Integrated Sensing and Communication SyStems .........c..ceceeeverierieneneneneneenes 1395
Zongyao Zhao, Zhenyu Liu, Wei Dai, Xinke Tang, Xiao-Ping Zhang, Yuhan Dong

Robust ISAC Beamformer Utilizing Angular Distributions of Target and Clutters ............ccocceveevienieneennen. 1401
Hyunwoo Kim, Jeongju Jee, Hyuncheol Park



Covertness Enhancement by Optical RISs for the MISO VLC System ........cccccevevenenenerierieneneneneneenes 1407
Lei Qian, Fanggian Wu, Wenwen Jiang, Chenguang Zhang, Anas Chaaban

A Secure Data Sharing Scheme for 6G-Enabled I1oT Based on Attribute-Based Encryption to
Address Unauthorized AcCess RISKS .......coiiieiiiriiiiiiiiee e 1413
Zihao Wang, Yusun Fu, Xin Lin

Resilience of SDN Controllers to DDoS Attacks: A Comparative Study of RYU, ODL, and OVS............... 1420
Azwad Fawad Hasan, Md Fahad Monir, Md Zoheb Hassan, Tarem Ahmed

Towards Enhancing Device Anonymity and Classification Resistance in IoT .........cccccceeevvviiiienienieeiienenns 1426
Lalith Medury, Uday Kiran Kothapalli, Farah Kandah

An Efficient and Privacy-Enhanced U-Shaped Split Federated Learning Method for Distributed
IMULLI-CIENE SYSTEIMIS ...c.vtueeirentetententieteetcett et et ettt st ettt et est et et e sae bt e bt e bt eas et et e saesbe e bt ebeeasententenaenbenbesaeeneenees 1432
Xin Sun, Tingting Yang, Chengzhuo Han, Gary C. F. Lee, Sumei Sun

Next-Generation Intrusion Prevention System Using Hardware-Accelerated Data Processing Units

Rana Abu Bakar, Piero Castoldi, Francesco Paolucci, Filippo Cugini

Quantum Image Encryption with Reduced Gate Complexity for Gate-Efficient Encryption

Pipelines in IOT NEEWOTKS .......coiuiiiieiieiee ettt ettt b e bt e ae ettt eeaeesaeenbeebeente s 1444
Muhammad Shahbaz Khan, Ahmed Al-Dubai, Jawad Ahmad, Nikolaos Pitropakis, Wadii
Boulila, Baragq Ghaleb

Downlink MIMO OFDM Communication-Enabled Vehicle State Detection Towards 6G ISAC................. 1450
Haoxian Gao, Bingpeng Zhou, Jiahuan Wang, Xiaoyang Li, Fan Liu, Cai Wen

Impact of Frequency on Diffraction-Aided Wireless POSitioning ............cccoeoeevieiieiinienieneneneeeeeeeee 1457
Gaurav Duggal, Anand M. Kumar, R. Michael Buehrer, Harpreet S. Dhillon, Nishith Tripathi,
Jeffrey H. Reed

Hybrid Indoor Positioning Using 5G Carrier Phase Measurements...........cc.coevererenereeeenienieneneneneneenee 1464
Yuntian Luo, Ian Marsland, Roland Smith, Hazem Ibrahim, loannis Lambadaris

Near-Field RIS-Assisted Localization Under Mutual COupling...........ccevvvevuieviieiieiinienieenrecre e 1470
Alireza Fadakar, Musa Furkan Keskin, Hui Chen, Henk Wymeersch, Andreas F. Molisch

A Novel Positioning Framework: Two-Stage Weighted Projection with NLOS Bias Modeling.................... 1476
Harish K. Dureppagari, R. Michael Buehrer, Harpreet S. Dhillon

Adaptive NC-OFDM Waveforms with Reduced Autocorrelation Sidelobes for Simultaneous

Sensing and COMMUNICATIONS ........ccveeviereiieriiesieesteeteeteeeesseesseesseessesssesseesseesseesseassesssesssasseessesssesssesssesseesses 1482
Terry N. Guo
A Bandwidth Utilization-Oriented Traffic Shaping Scheme for LEO-IOT .......ccccocevininiiiiincnininincncneneee 1488

Chengchao Liang, Yu Zhang, Jinhong Li, Sibo Xiao, Qianbin Chen

Efficient Data Download for LEO Satellite Networks Based on Inter-Satellite Offloading.............c..ccveuven. 1494
Qi Wu, Lidong Zhu, Lechen Zhang

Dual-Hop Hybrid Communication for Underwater and Terrestrial Systems: A Study on VLC and
RE/FSO/THZ INEEGIATION ...ttt ettt ettt et sttt et e bt e e et e e s ee e st e sbeesbe e st emteemeeeneesseanseenseeneeas 1501
Hanojhan Rajahrajasingh, Dushantha Nalin K. Jayakody, Theodoros A. Tsiftsis



Personalized Federated Learning Based Joint Latency and Power Optimization for UAV-Assisted
C-V2X COMMUINICALIONS ...euveviveeieeitetetente sttt eieeetetentes e st ebeeseesseseessessestesseeueessensentenaesbeeueeneensensensensesteeueeneen 1507
Abhishek Gupta, Xavier Fernando

Multi-Agent DDPG-Based Multipath Routing for Remote Sensing Services in Mega-VLEO
CONSLEIIALIONS ...ttt ettt bbbt e a e es et et e e bt s bt eb e e st en b e e et e ebeebeebeenten b et ebesaesbeeneenean 1513
Zhe Niu, Hui Yang, Qiuyan Yao, Yuxuan Yan, Wenlong Cheng, Buzheng Wei, Jie Zhang

Joint 3D-Trajectory and Resource Allocation in RISs-Assisted UAV-Enabled MEC Network ..................... 1519
Long Jiao, Ling Gao, Jie Zheng, Rui Cao, Peiqing Yang, Zhaowei Zhang

Communication and Computing Offloading in 6G Hotspot SCENArios ..........c.ecverveerreecrercieriieseesieesieeseeenens 1525
Ren-Hung Hwang, Jia-You Lin, Jyun-Yan Lin, Ying-Dar Lin

Securing MIMO Wiretap Channel with DDPG-Based Friendly Jamming Under Non-Differentiable

CRANNELL ...ttt st ettt b e s bt e ae ettt et bt sh e ae st na et naesaeeaeeaeen 1532
Bui Minh Tuan, Diep N. Nguyen, Nguyen Linh Trung, Van-Dinh Nguyen, Nguyen Van Huynh,
Dinh Thai Hoang, Marwan Krunz, Eryk Dutkiewicz

Task-Specific Trust Prediction with GNN for Minimized Risk of Task Completion in Dynamic
COllaDOTALIVE SYSTEIMIS .....ieuviiereiiiesieeteerte et stesteestteteesteestesssesseesseesseesseasseassesssenseenseensenssesssesssesseessesnseensessaenns 1538
Jiazhi Chen, Xianbin Wang

Deep Learning-Based Secure Content Fetching in UAV-Aided and RIS-Assisted Under

Coordinated Aerial and Ground EavesSdropPiNg.........cc.eecveeverieereerieerieetieeeeseesreesseeseesesssessaesseesseessesssesnesns 1544
Elhadj Moustapha Diallo, Abuzar B. M. Adam, Amayika Kakati, Mamadou Aliou Diallo,
Mohamed Amine Ouamri

Contrasting Time-Frequency Representations for Unknown Waveform Detection ...........ccccecevevencrenenen. 1550
Xue Wei, Anna Quach, Daniel Wells, Dola Saha

Outage Performance of RIS-Aided NOMA ISAC Network for LEO Satellite System.........c.cccceevvevveerrennnne 1556
Soumen Mondal, Keshav Singh, Derrick Wing Kwan Ng, Chih-Peng Li, Zhiguo Ding

In-Band Coexistence of New Radio with Fixed Satellite Services in C-Band ...........ccooeovvveviiiiiviiniieeeeninne 1562
Amina Girdher, Swades De, Jun-Bae Seo, Ranjan K. Mallik

RIS-Aided Networked Control Systems: A Goal-Oriented Phase Shift Optimization Approach................... 1568
Mounir Dabouz, Mohamad Assaad, Marco Di Renzo, Touraj Soleymani

Update Estimation and Scheduling for Over-The-Air Federated Learning with Energy Harvesting
DIEVICES ..ttt ettt ettt ettt et ettt a e e h e a et a e bt bt eae et et et et naesheeaeeaeen 1574
Furkan Bagci, Busra Tegin, Mohammad Kazemi, Tolga M. Duman

Angular-Based Hybrid Beamforming for Wideband THz Massive MIMO Systems: Mitigating
Beam Split by Leveraging Angular SPread ..........cceevveevieiiieiiiieeieeiesieee e eeesee e saeeaeeaeseeesseesseeseensens 1580
Ibrahim Yildirim, Tho Le-Ngoc

Near-Field Holographic MIMO with Non-Paraxial Deployment in the Presence of Jamming...................... 1586
Arif Ullah, M. Ali Babar Abbasi, Hien Quoc Ngc

On the Performance of NOMA-Enabled Multi-Sector RIS-Aided with ISAC.......c.ccocoviviiieiininincieceee 1592
Abhinav Singh Parihar, Keshav Singh, Chih-Peng Li, Vimal Bhatia, Trung Q. Duong

Information Theory Model Based on Electromagnetic Wave New Dimensions ...........ccceceeeeereeneeneeneneenne 1598
Yuanhe Wang, Chao Zhang



Single-Hop-First Routing and Dynamic Rerouting for Greener OTN Over EON .........ccccocevivininincncnnne 1604
Ehsan Rezagholizadeh, Scott Kohlert, Raman Kashyap, Brunilde Sanso

Federated Learning for Scalable Edge Caching in Dynamic D2D Communication Networks ...................... 1610
Sagqlain Razzaq, Waleed Ejaz

Bridging Research and Standardization: Innovations and Methodology for 6G Standard

(@00 315 101015 e 4 TR RPN 1616
Francesca Conserva, Fabio Busacca, Corrado Puligheddu, Simone Bizzarri, Maurizio
Fodrini, Giampaolo Cuozzo, Riccardo Marini

Towards the 6G System Architecture: Learnings from IEEE 1930.1 and IEEE 2061 .........ccccccoveieninencnnen. 1622
Rashmi Kamran, Pranav Jha, Abhay Karandikar, Prasanna Chaporkar

Comparison of BLER in Neural Receivers Utilizing a Novel OFDM Framework System...........ccccceceeueeee. 1628
Alberto Castro Rojas, Cesar A. Azurdia-Meza, Pablo Palacios Jativa

Physics-Informed Data Augmentation for CSI Data-Limited Deep Learning-Driven
CommMmUNICAION TASKS ...euvetiiirtiiiieiete ettt ettt sb et ettt sbe b b eaees 1634
Man Yuan, Lixiang Lian, Sijie Ji

DVS-Based Vibration Spectrum Analysis for Optical-Fiber Path Matching............ccccoooiiiiiiiniiniiniee. 1640
Mingzhen Wu, Ying Zhou, Ziyang Chen, Mingqiang Zhu, Yue Liu

Deep Learning Based Computer-Vision for Enhanced Beamforming...........c.ccccevevevenieciincnenincncnencenee. 1646
Sachira Karunasena, Erfan Khordad, Thomas Drummond, Rajitha Senanayake

Deep Learning-Based Distributed Remote Source Coding Via Information Bottleneck Method: The
Paralle] Processing SCHEIME ......c..coiuiiiiiiieiieiie ettt ettt b et e ae ettt e et e sbeenae e teeneeas 1652
Shayan Hassanpour, Matthias Hummert, Dirk Wiibben, Armin Dekorsy

MARIO: Multi-Agent Resllience framewOrk for Network Slicing in Tactical Networks..........c.cceceveeueenee. 1658
Hnin Pann Phyu, Razvan Stanica, Diala Naboulsi

Experimental Analysis of the Impact of Weather on Signal Strength in the CBRS Frequency
0 T<Te1 2 121 SRRSO SS 1664
Biswajit Kumar Dash, Joseph A. Caezza, Filippo Malandra

RSMA-Aided Coded Random Access with Adaptive Traffic Load and Traffic Load Estimation for
OVErIoad FULUIE TOT ....ooiiiiieiieeiieiee ettt ettt ettt et e et e st e e st et e e teen s e enseenaessaesseenseenseensesnnenns 1670
I Nyoman Apraz Ramatryana, Gandeva Bayu Satrya, Adel Ben Mnaouer, Gelar Budiman

Traffic Prediction for Research and Education Networks Using an Ensemble GRU-LSTM with
VaryiNg LA TIMES.....ueeovieiiiiiieiietieeteete et et e ette st e st ebeeteetestaeeteeeteesbeesseesseessesssesseesseesseessesssesssesseesseessennsens 1676
Mohammad Arafath Uddin Shariff, Venkat Sai Suman Lamba Karanam, Byrav Ramamurthy

Energy-Efficient Collaborative Al Service Migration and Resource Allocation Based on Traffic
Prediction N 6G NEEWOTKS .......ccuiiiriiiriei ettt sttt ettt s ae sttt ebe e et e e e e sbesaesueeaeeneen 1682
Hongling Zhou, Qin Li, Nanxiang Shi, Yuhao Chai, Yong Zhang, Yinglei Teng

A Spectrum Sensing Method for Cognitive Radio Networks Based on Random Tensor Theory................... 1688
Peng Yin, Xin Shi, Fengneng Yan

Multimodal Data Dynamic Compression Algorithm Based on Semantic Importance ............ccecceveeevvenieenen. 1694
Shuangying Wei, Chunyan Feng, Caili Guo, Biling Zhang



Semantic Communication Over Sparse Code Multiple ACCess SYSteMS........covveevriereirierieniierieeieeie e 1699
Qiushi Wang, Tianzhu Qin, Xian Wang, Jiaao Liang, Kaining Han, Jianhao Hu

Machine Learning Enabled Hybrid Image Compression with Implicit Neural Representation for
Wireless Semantic COMMUIICALIONS ....c..ervertirtirieeieietente et ettettesteste st ste st et esbestesbesbesbeebeestensentenbesbesbeeneenean 1705
Yahui Jiang, Thu Vu, Xiaocan Wang, Wei Wang

A Goal-Oriented Context-Aware Adaptive Semantic Communication Scheme Using a Semantic
IMASK MOAULL. ...ttt sttt et b e e bbbttt aenae st e sbeeue e et et enteneens 1711
Oladayo Ogunjimi, Fangzhe Chen, Fang Fang, Xianbin Wang

Model Shift Modulation for Semantic COMMUNICATION .........ccvviiiiieiieiiieiieeeeeeeeceeeeeereeeeeereeeereeeeeeeaeeeennnns 1717
Weitan Ye, Haotai Liang, Chen Dong, Xiaoyi Liu

CASC: Condition-Aware Semantic Communication with Latent Diffusion Models ...........c.cccooevvuviiiieennnn. 1723
Weixuan Chen, Qiangian Yang

Semantic-Enabled Video Transmission Over Packet Erasure Channel .............cocvvvvevviiiiiieeeiviieeeeeeee e, 1729
Hao Chen, Wei Chen, Zhijin Qin

Digital Twin-Assisted AI-Driven Security Framework for 6G LEO Satellite Networks........c..ccccovevereruenen. 1735
Yagmur Yigit, Kerem Gursu, Berk Canberk

Through-Cloud Relaying to Mitigate Cloud-Induced Attenuation in Optical Satellite Downlinks................ 1741
Sara S. Abdelhak, Haitham S. Khallaf, Steve Hranilovic

A Caching Based Robust Routing Algorithm Using DDR for LEO Constellation Networks .........c..cccceue.... 1747
Zhihao Chen, Feng Tian, Yanchun Zhao, Wengian Wang, Youlong Wu, Haiying Hu

ML-Driven xApp for Network Slicing and Resource Optimization in 6G O-RAN Architecture .................. 1753
Devanshu Anand, Gabriel-Miro Muntean

Optimized Header Compression for Real-Time Communication in 6G Networks .........ccccoeoevievieniennecnnnne 1760
Zihao Tao, Rogier Noldus

SINR Coverage Probability Analysis of THz-MmWave Multi-Tier 3D Network Using Stochastic
GROMMICITY ..ttt ettt ettt ettt ettt et et e ettt et e e bt e eabteeabteeabteenateeabbeenseeeabaeensee e st e ensbeesseensbeensseensseennsaensteensseensneens 1766
Naveed Ahmad, Abdulkareem Karasuwa, Jonathan Rodriguez, Ali Roula, Burak Unal

FPGA Implementation of Robust Neural Network Channel Estimation for 5G and Beyond Systems .......... 1773
Arvind Merwaday, Yue Dai, Volker Mauer, Lei L. Xu, Rath Vannithamby

A Vision for Multiaccess HTTP in 6G NEtWOTKS .......ccvviiiiiiiiieieie ettt e eeaaeeeeenaeeeens 1779
Apostolis K. Salkintzis

VocoX: Adversarial Attack Against Al-Based Voice Control Services in Semantic Communications........... 1785
Van-Tam Hoang, Van-Linh Nguyen, Rong-Guey Chang, Withawat Tangtrongpairoj, Ren-Hung
Hwang

Information Security and Freshness for UAV-Jammer Assisted Cognitive Relay System and
OPEIMIZALION ..ttt ettt ettt ettt s h e bt e bt ea et et e bt sb e e bt eateab et et e nbesbeebeestest et e benbesbeebeeneen 1791
Yue Li, Xiangdong Jia, Jingjing Wu

Secure Wireless Transmission Via Continuous-Aperture Arrays (CAPA).......covevvveviieiieieceeeeeeve e 1797
Mingjun Sun, Chongjun Ouyang, Zhaolin Wang, Shaochuan Wu, Yuanwei Liu



Vision Transformer Based Semantic Communications for Next Generation Wireless Networks .................. 1803
Muhammad Ahmed Mohsin, Muhammad Jazib, Zeeshan Alam, Muhmmad Farhan Khan,
Muhammad Saad, Muhammad Ali Jamshed

Multi-Agent Deep Reinforcement Learning for Energy Efficient RIS-Assisted CoMP-NOMA

INEEWOTKS .ottt ettt ettt ettt ettt eb bt eb st b bt eb et eb et et ebe s b e bt naen 1809
Ahmad Faisal Mirza, Fatima Binte Tanveer, Muhammad Umer, Syed Asad Ullah, Haejoon
Jung, Syed Ali Hassan

Uni-Polarized RIS Beamforming for Improving Connectivity of Multi-Ris-Assisted D2D Networks.......... 1815
Mohammed Saif, Mohammad Javad-Kalbasi, Shahrokh Valaee

Beyond Diagonal RIS Aided Power Minimization Beamforming for MIMO Systems ..........ccccceeveverencnee. 1821
Junwen Yang, Ang Li, Xuewen Liao, Christos Masouros, A. Lee Swindlehurst

Minimizing the Age of Incorrect Information with Continual Belief Learning............ccccceeeevenenceneeneennen. 1827
Wanja De Sombre, Sumedh Dongare, Anja Klein, Andrea Ortiz

CoDiPhy: A General Framework for Applying Denoising Diffusion Models to the Physical Layer
of Wireless ComMmUNICAtION SYSTEIMIS ......cveiieriieriieriietieiestesteseesteesseesesstesseesseesseessesssesssessaesseessesssesssessaenns 1833
Peyman Neshaastegaran, Ming Jian Ming Jian

A Decentralized Paradigm for Joint Clustering and Precoding in Cell-Free MIMO Networks..................... 1839
Yutong Zhang, Sen Wang, Haiyu Ding, Qixing Wang, Guangyi Liu

Path Assignment in Mesh Networks at the Edge of Wireless NetWorks..........ccceverererieiinienenenencneneenes 1845
Siddhartha Kumar, Mohammad Hossein Moghaddam, Andreas Wolfgang, Tommy Svensson

Introducing a 6G-Enabled Multi-Connectivity Robotic Teleoperation Platform.............ccccoooiniiniininnnnnne 1851
Eric Mittag, Robin Klose, Jan Herbst, Matthias Riib, Jan Petershans, Christian Konig,
Matthias Hollick, Hans D. Schotten

Advancing Collaborative Research in Communication and Robotics: Insights from Experiments in

A RemOte EXPEIIENCE CONET ......cc.eeuiiiiiiriiriiitieieeiteteterte sttt ettt sttt ettt st sb ettt ne et bbb eaeen 1858
Dong Yang, Adam Janes, Jan Danek, Praveen Gorla, Xiao Xu, Zdenek Becvar, Eckehard
Steinbach

Decomposition and Efficient Learning for Adaptive Multi-Mission AUVs Collaboration in UWSNs.......... 1864

Ruikai Wen, Jiarun Tang, Juan Tu, Wei Liu, Jing Xu

Space and Ground Data Routing Via Non-ISL LEO Satellites for Near Real-Time Remote IoT
COMMECTIVILY . .veetietiettete et ettt ettt ettt et e et e bt et e em e es e es e e s b e e bt e et emeeemeesaeees e e st enteamseemteemeeeseeaneeseenseeneesnnenne 1870
Mouad Jaouhari, Julio Montecinos, Lokman Sboui

Joint Trajectory and Pilot Assignment Optimization for UAV Enabled Cell-Free Massive MIMO................ 1876
Syed Ammad Ali Shah, Xavier Fernando, Rasha Kashef

Machine Learning for In-Network Spatial Localization Within Wireless Mesh Networks............ccccceeveenen. 1882
Peter Kappelt, Christian L. Vielhaus, Justus Rischke, Marek Sobe, Frank H. P. Fitzek

Visible Light Passive Indoor Tracking Using Background Subtraction ............c.ccceeeevvenierieecieeienieneeieennens 1888
Ahmad Emam, Ratnasingham Tharmarasa, Steve Hranilovic

Learning RIS Configuration with Quantized Responses: A Neuroevolution-Trained Multi-Branch
Attention Convolutional Neural NEtWOTK .........ccccoiiiriiiiiieiiiniinenieceeetetctene sttt 1894
George Stamatelis, Kyriakos Stylianopoulos, George C. Alexandropoulos



Transformer-Based Resource-Efficient Indoor Localization for 5G/6G NLOS-Rich Environments.............. 1900
Saad Masrur, Jung-Fu Thomas Cheng, Atieh R. Khamesi, Ismail Giiveng

Location-Aided Iterative Beam Search Via Learning-Based Generative Models ...........ccccoceieneiincnencnee. 1906
Dante Shintaro Cometti, Santiago Mazuelas, Giorgia Sacco, Nicola Blefari Melazzi, Stefania
Bartoletti

An Efficiency Clustering Approach Based on Hedge Algebra in the IDS-Based Machine Learning

IMIOEIS ..ttt bttt ettt a e bttt et b e et h e h e bt et et ettt bt sheeaeeneen 1912
Trong-Minh Hoang, Van-Nhan Nguyen, Hao-Nguyen Nguyen, Van-Hau Bui, Takeshi
Takahashi, Trung-Anh Do

A Conditional Tabular GAN-Enhanced Intrusion Detection System for Rare Attacks in loT
INEEWOTKS ..ottt ettt et a et s e eb e st b e s s bt a e eb e n e s e n e neenes 1918
Safaa Menssouri, El Mehdi Amhoud

Explainable Machine Leaning-Based False Data Injection Classification Framework for AVs..................... 1924
Vrutik Soni, Dev Mehta, Ansh Shah, Sriya Dhingani, Rajesh Gupta, Sudeep Tanwar, Aparna
Kumari

Joint Traffic Splitting and Bandwidth Allocation in Dual Connectivity Systems with Statistical
Service Guarantee for Immersive COMMUNICALION ......cc.evueruerieriirieniniineetetetete et ereeeeeere s sre e saeeieens 1930
Jiachuan Wang, Peng Cui, Xiaoyu Chi, Bing Zhou, Le Wang, Shujun Han, Xiaodong Xu

Mechanism Design-Based Multi-Agent Reinforcement Learning for Communication Resource
Allocation in Cooperative Adaptive CruiSe CONIOL..........ccoeiiriiiiiiiiiiieieieee e 1936
Xuefeng Wang, Henglin Pu, Husheng Li

Delay-Constrained Dynamic Network Control with Multi-Agent Deep Reinforcement Learning................ 1942
Vincenzo Norman Vitale, Antonia Maria Tulino, Andreas F. Molisch, Jaime Llorca

Graph Reinforcement Learning for QoS-Aware Load Balancing in Open Radio Access Networks.............. 1948
Omid Semiari, Hosein Nikopour, Shilpa Talwar

WIOC: Wireless Indoor-Outdoor Classification Using WiFi and Cellular Signals.........ccccccccceninenenenennee. 1954
Gautham Reddy, Simran Singh, Ismail Guvenc, Mark Poletti, Ruoyu Sun

Modeling and Prediction of Network Failures: A Machine Learning Approach ...........ccccceevvevveneevieenvrennnns 1960
Chandrika Saha, Sajal Saha, Anwar Haque

Quantum-Inspired Genetic Algorithm for Robust Source Separation in Smart City Acoustics ...........c....... 1966
Minh K. Quan, Mayuri Wijayasundara, Sujeeva Setunge, Pubudu N. Pathirana

Radio Geometry-Aware Resource Allocation in Urban-Deployed Cell-Free LoRa Wireless
INEEWOTKS ...ttt b bt bt et e et h e bt bt at et e s e st e b e s bt e bt eb e es e e st et e b e nbesbeebeeaeenee 1972
Arshiya Madadi, Arsalan Keyvanrad, Mehdi Naderi Soorki, Sara Ranjbaran

Beam Selection in ISAC Using Contextual Bandit with Multi-Modal Transformer and Transfer
T2 4 1 1 PSSR 1978
Mohammad Farzanullah, Han Zhang, Akram Bin Sediq, Ali Afana, Melike Erol-Kantarci

Spectrum Sensing in 3D Wireless NEtWOTKS ........ccouiiriiiiiiieiieieeie ettt ettt seesesnsessaesreenes 1984
Md Asif Syed, Hongxiang Li, Eric J. Knoblock

Dynamic IRS Allocation for Spectrum-Sharing MIMO Communication and Radar Systems....................... 1990
Daniyal Munir, Atta Ullah, Danish Mehmood Mughal, Min Young Chung, Hans D. Schotten



Breaking the Interference Curse in Multi-Target CF-MMIMO ISAC Systems..........cccevveveeeeieevereeneerieennns 1996
Jiafei Fu, Han Yu, Hien Quoc Ngo, Pengcheng Zhu, Michail Matthaiou

Filter-Banks for Ultra-Wideband for Communications, Sensing, and Localization ..............cccccecevcevvneecnee. 2002
Brian Nelson, Hussein Moradi, Behrouz Farhang-Boroujeny

An Al-Enabled Multicarrier Hybrid Beamforming for HAPS with Hemispherical Array Antenna............... 2009
Omid Abbasi, Georges Kaddoum, Halim Yanikomeroglu

Multi-Priority Scheduling for Traffic Management in Future Scalable Payloads ............cccccooivoiniininncnnen. 2015
Zineb Garroussi, Olfa Ben Yahia, Brunilde Sanso, Jean-Frangois Frigon, Stéephane Martel,
Guillaume Mantelet, Antoine Lesage-Landry, Gunes Karabulut Kurt

Improving the Capacity of LR-FHSS Networks with Robust Successive Interference Cancellation............. 2020
Jumana Bukhari, Zhenghao Zhang

CoMOSat: Controller Placement in SDN-Enabled Multi-Orbit Satellite Networks...........cccccovvveevvieinieennen. 2026
llora Maity, Konstantinos Ntontin, Symeon Chatzinotas

Model Selection Methods Based on Comprehensive Evaluation Criteria of Al for Air Interface.................. 2033
Ziye Shi, Shuangfeng Han, Gang Li

Near-Field SWIPT Using XL-MIMO: Power Allocation and Subarray Activation ..............cccceeeveeeververnnenne. 2039
Muhammad Zeeshan Mumtaz, Mohammadali Mohammadi, Hien Quoc Ngo, Michail
Matthaiou

POSEIDON: A Multi-Armed Bandit Framework for Power and mOdulation SchEme adaptatlon in
unDerwater aCOUSHIC NEEWOTKS .........oiiiiiiii et e et e et e e e et e e eeaaeeeeeaaeeeen 2045
F Busacca, L. Galluccio, S. Palazzo, A. Panebianco, R. Raftopoulos

Network Simulations for Non-Terrestrial Networks: Overcoming Deployment Challenges and
Advancing SyStem OPtIMIZALION..........ecveeevieireeierieriesteesteetestesseesseesseeseessesssesssesseesseessesssesssesssesssesseesseesses 2051
Nour Badini, Fabio Patrone, Arianna Miraval Zanon, Mario Marchese

Energy Consumption Minimization of Air-To-Water Visible Light Communications ............ccccceeeeeveenueenen. 2057
Wenzhi Du, Yang Liu, Na Tang, Xiaoli Chu

Energy-Efficient UAV Replacement in Software-Defined UAV Networks.........coccoceverereiieiieneniencneneenee. 2063
Mohammad Javad-Kalbasi, Shahrokh Valaee

Can Quantum Semantic Communication Intrinsically Exhibit Resilience in 6G Networks?...........ccccceeueenne 2069
Vignesh Raman, Nikhitha Nunavath, Riccardo Bassoli, Frank H. P. Fitzek

Dynamic and Resource-Efficient ISAC Operations in Sensing-Enabled 6G Systems ...........cccccevvervverieenen. 2075
Muhammad Awais Jadoon, Sebastian Robitzsch, Filipe Conceicao

Lightweight Resource Exposure Framework for Efficient Service and Resource Orchestration in
the Cloud-Edge CONINMUUINL..........cciiiiieitieiieieeieseerie ettt et esteebeesbeesseeesessaesseesseesseesseessesseesseeseesseensens 2081
Abd Elghani Meliani, Adlen Ksentini

PRAXIS: Proximal Reinforcement-Aided Adaptive eXpert Intelligent System for Efficient Traffic
Management in URLLC ........ccooiiiiiiiiiiieeeene ettt ettt ettt st ettt sae st b s eaees 2088
Razeena Begum Shaik, Prabagarane Nagaradjane, lacovos loannou, Vasos Vassiliou

Privacy-Preserving Incentive Mechanism Design for Wireless Federated Learning............cccccevenenvnencnee. 2095
Xiaojing Chen, Haoxuan Huang, Shunqing Zhang, Yanzan Sun



Effect of Prior Probability Knowledge on Differential Privacy in Federated Learning..........c..ccccoceverenueenee. 2101
Wessam Mesbah

Physical Layer Location Privacy in SIMO Communication Using Fake Path Injection...........c.ccocceceeeeeenee. 2107
Tran Trong Duy, Maxime Ferreira Da Costa, Nguyen Linh Trung

Static and Dynamic Finite Constellation Decomposition for Wireless Physical Layer Security..................... 2113
Eyyiip Tas¢i, Arman Tan, Timur Zirtiloglu, Mutlu Koca, Nir Shlezinger, Rabia Tugce Yazicigil

Chirp Parameters Hopping Over Time for Affine Frequency Division Multiplexing with Physical
YT SECUIILY ..uviiviiiieitieiteeiteste st et esteetesteeeteebeesseesseesbesssesseessaesseasseassesseesssansaesseasseessasssesssesseesseenseansensanns 2120
Haibo Chen, Cong Yi, Yu Zhou, Haoran Yin, Yanqun Tang, Xinjin Lu, Wei Li, Di Zhang

Hierarchical Resource Management, Node Placement, and User Association in ATINS..........ccccceceevveieenen. 2126
Balaji Kirubakaran, Sergey Andreev, Jiri Hosek

Impact of Synchronization Offsets and CSI Feedback Delay in Distributed MIMO Systems ..............c........ 2132
Kumar Sai Bondada, Daniel J. Jakubisin, R. Michael Buehrer

ISAC Hybrid Beamforming with Low-Resolution DACS.........cccoeviririnirieiininencneeececreneesiene e 2138
Ahmet M. Elbir, Abdulkadir Celik, Ahmed M. Eltawil

Probing Power and Minimum Rate Maximization for RIS-Aided ISAC System .........cccccevvververeenieeneeenenns 2144
Qiming Li, Xinyi Lin, Lei Zhang, Lina Mohjazi, Yao Sun, Muhammad Ali Imran

Robust Learning-Based Sparse Recovery for Device Activity Detection in Grant-Free Random
Access Cell-Free Massive MIMO: Enhancing Resilience to Impairments .........c..c.ccocceceeceenicnenencncneneenee. 2150
Ali Elkeshawy, Haifa Fares, Amor Nafkha

RF Fingerprinting of Base Stations for Network Operator Identification ...........c.ccccevereeeiiieieneniencnenenee. 2156
Philippe Lavoie, Diala Naboulsi, Fran¢ois Gagnon

Data Diversity for a Channel-Resilient Training Database for Radio Frequency Fingerprint

TACNETICALION ..o et e et e e et e e e et e e e e eaeeeeeeteeeeeesteeeeeaseeeeeaeeeeeaseeeeeenes 2162
Alice Chillet, Robin Gerzaguet, Karol Desnos, Paul Bazerque, Erwan Nogues, Matthieu
Gautier

Transmitter Identification and Protocol Categorization in Shared Spectrum Via Multi-Task RF
Classification at the NetWork EA@E .........cccoiciieiiiiiiiciicieeeceeeeee ettt sse e seeseensessnens 2168
Tariqg Abdul-Quddoos, Tasnia Sharmin, Xiangfang Li, Lijun Qian

Author Index





