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Monday, December 4

Monday, December 4 9:00 - 9:30
K1: Keynote

Dr. Stefano Cioni, Communications Engineer, European Space Agency, Noordwijk, The Netherlands
Chair: Marco Giordani (University of Padova, Italy)

Title: The 3GPP NTN standardization journey: from 5G to 6G

In March 2017, the first study item on Non-Terrestrial Networks (NTN) was approved. Today, the latest
5G Release 17 will be remembered as the first that specifies a set of enhancements and adaptations to
support mobile broadband services via satellite direct access. This speech will present the challenges due to
the satellite propagation environments and discuss some of the new technical enhancements introduced
in Release 17. Finally, the presentation will conclude with the highlights on the emerging concepts and
directions towards to a unified 6G network encompassing terrestrial and satellite mobile systems.

Monday, December 4 9:00 - 10:30
WS01-1: MIMO

Room: 405
Chair: Youssef Nasser (Greenerwave, France)

SAMBA: Scenario-Adaptive Meta-learning for mmWave Beam Alignment...1
Xu Ziyi (Chinese University of Hong Kong, Hong Kong); Shuoyao Wang (Shenzhen
University, China); Ying Jun (Angela) Zhang (The Chinese University of Hong Kong,
Hong Kong)

Dynamic MIMO: A Key Enabler for 6G...7
Md Saifur Rahman (Samsung Research America - Dallas & Samsung Information
Systems America, USA); Eko Onggosanusi (Samsung, USA); Emad J Farag (Industry,
USA); Marian Rudolf (Samsung, USA); Gilwon Lee and Dalin Zhu (Samsung Research
America, USA); Jianzhong Zhang (Samsung, USA); Younsun Kim (Samsung Electronics
Co., Ltd., Korea (South)); Hyoungju Ji (Samsung Electronics. Co., Ltd, Korea (South))

Successive Pose Estimation and Beam Tracking for mmWave Vehicular Communication
Systems...13

Cen Liu (National University of Singapore, Singapore); Guangxu Zhu (Shenzhen
Research Institute of Big Data, China); Fan Liu (Southern University of Science and
Technology, China); Yuanwei Liu (Queen Mary University of London, United Kingdom
(Great Britain)); Kaibin Huang (The University of Hong Kong, Hong Kong)



Sequential Processing in Cell-free Massive MIMO Uplink with Limited Memory Access
Points...20

Vida Ranjbar, Robbert Beerten, Marc Moonen and Sofie Pollin (KU Leuven, Belgium)

M-Net: A Lightweight Network Based on Multilayer Perceptron for Massive MIMO CSI
Feedback...26

Yaxin Yu and Yinglei Teng (Beijing University of Posts and Telecommunications,
China); BingHui Wang (Beijing University of Posts and Telecommunication, China); An
Liu (Zhejiang University, China); Vincent Lau (Hong Kong University of Science and
Technology, Hong Kong)

Monday, December 4 9:00 - 10:30
WS03-1: Trustworthy Al for Wireless

Keynote Speaker: Prof. Walid Saad
Room: 403
Chair: Jakob Hoydis (NVIDIA, France)

Next-generation wireless systems, such as 6G and beyond, are expected to tightly embed artificial
intelligence (Al) into their design, creating a new breed of Al-native wireless systems. Remarkably, despite
significant academic, industrial, and standardization efforts dedicated to Al-native wireless systems in the
past few years, the very definition of such systems remains ambiguous. Moreover, to date, most existing
efforts in this space remain as incremental extensions to existing "Al for wireless" paradigms, i.e., using
existing tools like autoencoders, diffusion models, or even large-language models to replicate known
wireless functions. However, these tools have several limitations including the black-box nature of the Al
models, their curve-fitting nature, which can limit their ability to reason and adapt, their reliance on large
amounts of training data, their energy inefficiency, and their poor generalizability to new, unseen and
out-of-domain/out-of-distribution data points. To overcome these limitations, in this talk, we present a
forward-looking vision that addresses these shortcomings by introducing a novel framework for building
Al-native wireless networks grounded in the rigorous tools of causal reasoning. The proposed framework
will help embed generalizability, explainability, and reasoning into tomorrow's Al-native wireless networks.
We start by explaining some of the key concepts of causal reasoning-based Al-native wireless networks,
while providing simplistic examples. Then, we illustrate such a design by drawing a connection with the
emerging idea of semantic communications. We show how, by embracing causal reasoning with semantic
communication, we can usher in a new era of knowledge-driven, reasoning wireless networks that are more
sustainable and resilient than today's data-driven, knowledge-agnostic networks. We particularly present
our recent key results in this area, with foundations in Al theory of mind, and game theory, that showcase
how the proposed causal reasoning approach for semantic communications can reduce the volume of data
circulating in a network while improving reliability, two critical requirements for emerging wireless services,
such as connected intelligence and digital twins. We conclude with a discussion on future opportunities in
this exciting area.



Causal Reasoning: Charting a Revolutionary Course for Next-Generation Al-Native
Wireless Ne...N/A

Walid Saad (Virginia Tech, USA)

Counterfactual and Causal Analysis for Al-based Modulation and Coding Scheme
Selection...32

Kun Hao (KTH Royal Institute of Technology & Huawei Technologies Sweden AB,
China); Jessica Moysen Cortes (Huawei Technologies Sweden AB, Sweden); Mustafa
Ozger (KTH Royal Institute of Technology, Sweden)

Trustworthy Federated Learning via Decentralized Consensus under Communication
Constraints...38

Wenxuan Ye (Technical University of Munich, Germany); Xueli An (Huawei
Technologies, Germany); Xuegiang Yan (Huawei Technologies, China); Georg Carle
(Technische Universitat Miinchen, Germany)

Automated Environment-Aware Channel Feedback for 6G Massive MIMO Systems...44
Seokhyun Jeong, Hyungyu Ju, Sunwoo Kim and Byonghyo Shim (Seoul National
University, Korea (South))

Envisioning Physical Layer Flexibility Through the Power of Machine-Learning...50
Michael Petry (Technical University of Munich & Airbus Defence and Space GmbH,
Germany); Andreas Koch and Martin Werner (Technical University of Munich,
Germany)

Monday, December 4 9:00 - 10:30
WS04-1: AI/ML for Edge/Fog Networks 1

Room: 404

WSO04-1.1 Personalisation of Federated Learning Models through Knowledge
Distillation on Decentralised Data...56

Ilias Siniosoglou (University of Western Macedonia, Greece); Konstantinos
Xouveroudis (Metamind Innovations PC, United Kingdom (Great Britain)); Vasilis
Argyriou (IEEE Member, United Kingdom (Great Britain)); Thomas Lagkas (International
Hellenic University, Kavala Campus & South-East European Research Centre, Greece);
Theocharis Saoulidis (Sidroco Holdings Ltd, Cyprus); George Fragulis (University of
Western Macedonia, Greece); Sotirios Goudos (Aristotle University of Thessaloniki,
Greece); Panagiotis Sarigiannidis (University of Western Macedonia, Greece)



WSO04-1.2 IoT in Health Sector: An optical sensor for detection of tuberculosis in
suspected patients' blood sample...62
Chandan Kumar (Amrita Vishwa Vidyapeetham, India); Srikanta Das (Tripura University,
India); Satyabrata Singha (Bharat Institute of Engineering and Technology, India);
Bishanka Brata Bhowmik and Joylal Sarkar (Tripura University, India)

WSO04-1.3 Implementation of Edge-driven Geofencing and BVLOS Control for 5G-
enabled Delivery Drone...68

Abhishek Bera, Youssouf Drif and Jorge Querol (University of Luxembourg,
Luxembourg); Miguel Olivares Mendez (Luxembourg)

WS04-1.4 Non-Deterministic and Semi-Supervised Log-based Anomaly Detection...74
Swaraj Kumar (Samsung R&D Institute, India); Vishal Murgai (Samsung R&D Institute,
India-Bangalore, India); Zarka Bashir (Indian Institute of Technology Hyderabad, India);
Sukhdeep Singh (Samsung R&D India - Bangalore, India)

WS04-1.5 SEAM: Deep Learning-based Secure Message Exchange Framework For
Autonomous EVs...80

Fenil Ramoliya (Nirma University, India); Riya Kakkar and Rajesh Gupta (Institute of
Technology, Nirma University, India); Sudeep Tanwar (Institute of Technology Nirma
University Ahmedabad Gujarat, India); Smita Agrawal (Institute of Technology, Nirma
University, India)

WSO04-1.6 Intelligent Execution of Computer Vision Tasks in Delay-Constrained
UAV-aided Networks...86

Nancy Varshney (India); Corrado Puligheddu (Politecnico di Torino, Italy); Carla
Fabiana Chiasserini (Politecnico di Torino & CNIT, IEIIT-CNR, Italy); Swades De (Indian
Institute of Technology Delhi, India); Claudio E. Casetti (Politecnico di Torino, Italy)

Monday, December 4 9:00 - 10:30
WSO05-1: Integrated Sensing and Communications 1

Room: 408
Chair: Jie Xu (The Chinese University of Hong Kong (Shenzhen), China)

5G NLOS Positioning with Multi-Bounce Mitigation by Iterative Weighted Least Squares...92
Hailiang Zhang (Tsinghua University, China); Henk Wymeersch (Chalmers University of
Technology, Sweden); Fuxi Wen (Tsinghua University, China)

A Three-State Received Signal Strength Model for Integrated Sensing and Backscatter
Communication...98

Boxuan Xie, Xiyu Wang, Huseyin Yigitler, Kalle Ruttik and Riku Jantti (Aalto University,



Finland)

Cell-Free Massive MIMO for ISAC: Access Point Operation Mode Selection and Power
Control...104

Mohamed Elfiatoure (Queens University Belfast, United Kingdom (Great Britain));
Mohammadali Mohammadi, Hien Ngo and Michail Matthaiou (Queen's University
Belfast, United Kingdom (Great Britain))

DL-based Joint Waveform and Beamforming Design for Integrated Sensing and
Communication...110

Qiao Qi (Hangzhou Normal University, China); Xiaoming Chen, Chongwen Huang and
Caijun Zhong (Zhejiang University, China); Chau Yuen (Nanyang Technological
University, Singapore); Zhaoyang Zhang (Zhejiang University, China)

Extended Target Parameter Estimation and Tracking with an HDA Setup for ISAC
Applications...117

Fernando Pedraza (Technische Universitat Berlin, Germany); Saeid Khalili Dehkordi (TU
Berlin, Germany); Jan C. Hauffen (Technische Universitaet Berlin, Germany);
Shuangyang Li (Technical University of Berlin, Germany); Peter Jung (German
Aerospace Center (DLR) & TU-Berlin, Communications and Information Theory Group,
Germany); Giuseppe Caire (Technische Universitat Berlin, Germany)

Multistatic Integrated Sensing and Communication System in Cellular Networks...123
Zixiang Han, Haiyu Ding and Xiaozhou Zhang (China Mobile Research Institute, China);
Yajuan Wang (China Moible Research Institute, China); Mengting Lou (China Mobile
Research Institute, China); Jing Jin (CMRI, China); Qixing Wang (CMCC, China); Guangyi
Liu (China Mobile Research Institute, China)

Monday, December 4 9:00 - 10:30
WSO06-1: Physical Layer

Room: 402

Joint CRDSA and SCMA for Satellite Internet of Things with Codebook Collisions...129
Yiqun Wang, Xiaojin Ding, Pengjie Zhang and Xuxu Xie (Nanjing University of Posts
and Telecommunications, China); Gengxin Zhang (Nanjing University of Posts and
Telecommunications & College of Communication Engineering, China)

Efficient Resource Management Based on DQN in LEO Satellite Edge Computing System...135
Jian Wu, Min Jia, Qing Guo and Xuemai Gu (Harbin Institute of Technology, China)

Research on user-centric wireless resource allocation of ISTN based on reinforcement



learning...141
Wanfei Sun (CICT Mobile Communication Technology Co., Ltd., China); Hui Xu (Datang
Mobile Telecommunications Equipment Co. LTD, China); Huchneg Wang (CICT Mobile
Communication Technology Co. LTD, China); Shiyuan Chang (CICT Mobile
Communication Technology Co., Ltd., China); Shaohui Sun (China Academy of
Telecommunications Technology (CATT), China); Deshan Miao (CATT, China)

Energy-efficient resource allocation in DDPG-based Integrated Satellite-Terrestrial
Network...147
Shuangquan Zhou, Wenbin Zhang, Fanglei Xu and Min Jia (Harbin Institute of
Technology, China)

Beamforming and Interference Cancellation for RIS-assisted HAP-D2D Communication
Systems...153
Yiyang Ni (Jiangsu Second Normal University, China); Yaxuan Liu (Nanjing University
of Posts and Telecommunications, China); Haitao Zhao (National University of Defense
Technology, China); Yan Cai, Zhaoying Mo and Renzhe Qiu (Nanjing University of
Posts and Telecommunications, China)

Monday, December 4 9:00 - 10:30

WSO07-1: Enabling Security, Trust, and Privacy in 6G Wireless
Systems 1

Stefano Tomasin (Keynote will be in the beginning of session 1)
Room: 406
Chair: Gunes Karabulut Kurt (Ecole Polytechnique de Montreal, Canada)

Challenge-Response Physical Layer Authentication...N/A
Stefano Tomasin (University of Padova, Italy)

Detecting 5G Signal Jammers with Autoencoders Based on Loose Observations...160
Matteo Varotto (Hochschule Darmstadt, Germany); Stefan Valentin (Darmstadt
University of Applied Sciences, Germany); Stefano Tomasin (University of Padova, Italy)

Beyond Key-based Authentication: A Novel Continuous Authentication Paradigm for
IoTs...166
Saud Khan (The Australian National University & CSIRO, Australia); Chandra Thapa
(Data61, CSIRO, Australia); Salman Durrani (The Australian National University,
Australia); Seyit Camtepe (DATA61 - CSIRO, Australia)

Precoding Design for Key Generation in Near-Field Extremely Large-Scale MIMO



Communications...172
Tianyu Lu and Liquan Chen (Southeast University, China); Junging Zhang (University of
Liverpool, United Kingdom (Great Britain)); Chen Chen (KTH Royal Institute of
Technology, Sweden); Trung Q. Duong (Memorial University of Newfoundland,
Canada); Michail Matthaiou (Queen's University Belfast, United Kingdom (Great
Britain))

Digital Twin-Empowered Smart Attack Detection System for 6G Edge of Things
Networks...178

Yagmur Yigit and Christos Chrysoulas (Edinburgh Napier University, United Kingdom
(Great Britain)); Gokhan Yurdakul (BTS Group, Turkey); Leandros A. Maglaras and Berk
Canberk (Edinburgh Napier University, United Kingdom (Great Britain))

Monday, December 4 9:00 - 10:30
WSO08-1: Edge Learning over Next-Generation Networks 1

Room: 407
Chair: Changsheng You (Southern University of Science and Technology, China)

Privacy-Aware Adaptive Model Splitting for Device-Edge Co-Inference...184
Guanwu Jiang, Shujun Han, Xiaodong Xu and Xiaofeng Tao (Beijing University of Posts
and Telecommunications, China)

Hierarchical Federated Edge Learning over Space-Air-Ground Integrated Networks...190
Yiji Wang (Shanghaitech University, China); Jingyang Zhu, Yijie Mao and Dingzhu Wen
(ShanghaiTech University, China); Xiaohua Tian (Shanghai Jiao Tong University, China);
Yuanming Shi (ShanghaiTech University, China)

Optimal Resource Allocation for U-Shaped Parallel Split Learning...197
Song Lyu (The University of Hong Kong, Hong Kong); Zheng Lin (Fudan University,
China); Guangiao Qu (The University of Hong Kong, Hong Kong); Xianhao Chen
(University of Hong Kong, China); Xiaoxia Huang (Sun Yat-Sen University, China); Pan
Li (Case Western Reserve University, USA)

Over-the-air Clustered Wireless Federated Learning...203
Ayush Madhan-Sohini, Divin Dominic, Nazreen Shah and Ranjitha Prasad (IIIT Delhi,
India)

An End-Cloud Computing Enabled Surveillance Video Transmission System...209
Dingxi Yang, Zhijin Qin, Liting Wang and Xiaoming Tao (Tsinghua University, China);
Fang Cui and Hengjiang Wang (China Mobile Group Device Communications Ltd,
China)



Semantic-Relay-Aided Text Transmission: Placement Optimization and Bandwidth
Allocation...215

Tianyu Liu and Changsheng You (Southern University of Science and Technology,
China); Zeyang Hu (Southern University of Science and Technology (SUSTech), China);
Chenyu Wu (Harbin Institute of Technology, China); Yi Gong (Southern University of
Science and Technology, Shenzhen, China); Kaibin Huang (The University of Hong
Kong, Hong Kong)

Monday, December 4 9:30 - 10:30
WSO02-1: Non-Terrestrial Networks 1

Room: 409
Chair: Marco Giordani (University of Padova, Italy)

Cooperative HARQ-based Frame Allocation for Optical Satellite/HAP-Assisted
Backhaul Networks...221

Khanh D. Dang (Hanoi University of Science and Technology, Vietnam); Hoang D. Le
(University of Aizu, Japan); Chuyen T. Nguyen (Hanoi University of Science and
Technology, Vietnam); Anh T. Pham (The University of Aizu, Japan)

Optimization of RIS-Assisted RSMA-Enabled Tethered-UAV Communications...227
Maximiliano Rivera (RWTH Aachen University, Germany); Wael Jaafar (Ecole de
Technologie Supérieure, Canada); Halim Yanikomeroglu (Carleton University, Canada)

Experimental Study of the Effects of RLC Modes for 5G-NTN applications using
OpenAirinterface5G...233

Sumit Kumar (SnT, University of Luxembourg, Luxembourg); Chandan Kumar Sheemar
and Jorge Querol (University of Luxembourg, Luxembourg); Amirhossein Nik
(University of Luxembourg, Italy); Symeon Chatzinotas (University of Luxembourg,
Luxembourg)

Analysis of Age of Information in Non-terrestrial Networks...239
Yanwu Lu (Zhejiang University, China); Howard Yang (Zhejiang University, China &
University of Illinois at Urbana Champaign (UIUC), USA); Nikolaos Pappas (Linkdping
University, Sweden); Giovanni Geraci (Telefonica Research & Universitat Pompeu
Fabra, Spain); Chuan Ma (Zhejiang Lab, China); Tony Q. S. Quek (Singapore University
of Technology and Design, Singapore)

Monday, December 4 10:30 - 11:00
S1: Keynote

Room: 407



Monday, December 4 11:00 - 12:30
WSO01-2: Physical layer design

Room: 405
Chair: Tong Wu (Shanghai Jiao Tong University, China)

Non-uniform Constellation Design based on Golden Angle Modulation in Phase Noise
Channel...245

Zhao Liang Yuan and Hanjiang Hong (Shanghai Jiao Tong University, China); Yin Xu
(ShangHai Jiao Tong University, China); Dazhi He and Wenjun Zhang (Shanghai Jiao
Tong University, China)

Truncated Turbo Equalizer with SIC for OTFS...251
Sanoopkumar P. s. (Trinity College Dublin & Dublin, Ireland); Stephen McWade and
Arman Farhang (Trinity College Dublin, Ireland)

Optimized Superimposed Training for MMSE aware of Realistic Time-Variant Channel
Models in OFDM...257
Ignasi Piqgué Muntané (Universidad Carlos III de Madrid, Spain); Maria Julia Fernandez-
Getino Garcia (University Carlos III of Madrid, Spain)
Delay-Constrained Throughput Maximization for Hybrid Traffic in 6G Vehicular
Networks...263
Juzhen Wang, Deshi Li and Hao Jiang (Wuhan University, China)
Modulation Recognition of Aliasing Electromagnetic Signal Based on Improved Capsule
Network...268

Tian Zhang (Academy of Military Sciences, China); Boyu Deng (Tsinghua University,
China); Rui Xia (China); Rui Huang (Xidian University, China); Jingchao Wang (Academy
of Military Sciences, China)

Spectral Efficiency of D2D-Enabled Cellular CDRT Systems Leveraging Backscatter
NOMA...274

Yao Xu (Nanjing University of Information Science and Technology, China); Jia Shaobo
(Zhengzhou University, China); Di Zhang (Zhengzhou University, China & Korea
University, Korea (South)); Lilan Liu, Zhizhong Zhang and Zhen Du (Nanjing University
of Information Science and Technology, China)

Monday, December 4 11:00 - 12:30
WS02-2: Satellites

Room: 409
Chair: Aymen Fakhreddine (Technology Innovation Institute and University of Klagenfurt,



Austria)

Robust Rate-Matching Framework for Multibeam Satellite Communications with Phase
Perturbations...280

Jaehyup Seong and Juha Park (Ajou University, Korea (South)); Juhwan Lee and
Jungwoo Lee (Seoul National University, Korea (South)); Wonjae Shin (Korea
University, Korea (South)); H. Vincent Poor (Princeton University, USA)

Coverage Analysis of Dynamic Coordinated Beamforming for Satellite Downlink
Networks...287

Daeun Kim (POSTECH, Korea (South)); Jeonghun Park (Yonsei University, Korea
(South)); Namyoon Lee (Korea University, Korea (South))

A Reliable Handover Strategy with Second Satellite Selection in LEO Satellite Networks...293
Dayeon Kim (Korea Advanced Institute of Science & Technology (KAIST), Korea
(South)); Jihwan P. Choi (Korea Advanced Institute of Science and Technology, Korea
(South))

Optimization of RIS Placement for Satellite-to-Ground Coverage Enhancement...299
Xingchen Liu, Liuxun Xue, Shu Sun and Meixia Tao (Shanghai Jiao Tong University,
China)

Reinforcement Learning for QoE-Oriented Flexible Bandwidth Allocation in Satellite
Communication Networks...305

Teweldebrhan Mezgebo Kebedew, Vu Nguyen Ha and Eva Lagunas (University of
Luxembourg, Luxembourg); Duc Dung Tran (SnT, UniLu, Luxembourg); Joel Grotz (SES,
Luxembourg); Symeon Chatzinotas (University of Luxembourg, Luxembourg)

Doppler effect mitigation in LEO-based 5G Non-Terrestrial Networks...311
Ashish Kumar Meshram (Ph.D., Luxembourg); Sumit Kumar (SnT, University of
Luxembourg, Luxembourg); Jorge Querol and Symeon Chatzinotas (University of
Luxembourg, Luxembourg)

Monday, December 4 11:00 - 12:30
WS03-2: Al for Wireless Modeling and Optimization

Room: 403
Chair: Jessica Moysen Cortes (Huawei Technologies Sweden AB, Sweden)

Sionna RT: Differentiable Ray Tracing for Radio Propagation Modeling...317
Jakob Hoydis and Faycal Ait Aoudia (NVIDIA, France); Sebastian Cammerer (NVIDIA,
Germany); Merlin Nimier-David (NVIDIA, Switzerland); Nikolaus Binder, Guillermo
Marcus and Alexander Keller (NVIDIA, Germany)



Accelerating Graph Neural Networks via Edge Pruning for Power Allocation in Wireless
Networks...322

Lili Chen (The University of Melbourne, Australia); Jingge Zhu and Jamie S Evans
(University of Melbourne, Australia)

A Neural Receiver for 5G NR Multi-user MIMO...329
Sebastian Cammerer (NVIDIA, Germany); Faycal Ait Aoudia and Jakob Hoydis (NVIDIA,
France); Andreas Oeldemann (Rohde & Schwarz, Germany); Andreas Roessler (Rohde
& Schwarz, USA); Timo Mayer (Rohde & Schwarz, Germany); Alexander Keller (NVIDIA,
Germany)

Sparse Graph Neural Networks for Two-Timescale Wireless Resource Allocation...335
Kexin Wang (Southeast University, China); Hao Ye (Georgia Tech, USA); Le Liang and
Shi Jin (Southeast University, China)

A Gradient Driven Graph Neural Network for Optimizing Precoding...341
Lin Zhang, Shenggian Han, Chenyang Yang and Yang Li (Beihang University, China)

Monday, December 4 11:00 - 12:30
WSO04-2: AIl/ML for Edge/Fog Networks 2

Room: 404

WS04-2.1 5G-Fuzz: An Attack Generator for Fuzzing 5GC, using Generative Adversarial
Networks...347

George Nakas (K3Y Ltd, Greece); Panagiotis Radoglou-Grammatikis (K3Y Ltd, Bulgaria);
George Amponis (International Hellenic University, Bulgaria & K3Y Ltd., Bulgaria);
Thomas Lagkas (International Hellenic University, Kavala Campus & South-East
European Research Centre, Greece); Vasileios Argyriou (Kingston University, United
Kingdom (Great Britain)); Sotirios Goudos (Aristotle University of Thessaloniki, Greece);
Panagiotis Sarigiannidis (University of Western Macedonia, Greece)

WS04-2.2 5GCIDS: An Intrusion Detection System for 5G Core with Al and
Explainability Mechanisms...353

Panagiotis Radoglou-Grammatikis (K3Y Ltd, Bulgaria); George Nakas (K3Y Ltd, Greece);
George Amponis (International Hellenic University, Bulgaria & K3Y Ltd., Bulgaria); Sofia
Giannakidou (K3Y, Greece); Thomas Lagkas (International Hellenic University, Kavala
Campus & South-East European Research Centre, Greece); Vasilis Argyriou (IEEE
Member, United Kingdom (Great Britain)); Sotirios Goudos (Aristotle University of
Thessaloniki, Greece); Panagiotis Sarigiannidis (University of Western Macedonia,
Greece)



WSO04-2.3 Machine Learning-based Secure Communication Framework for Connected
Autonomous Vehicles...359

Dirgha Jivani and Harshal Gajjar (Nirma University, India); Rajesh Gupta and Nilesh
Kumar Jadav (Institute of Technology, Nirma University, India); Sudeep Tanwar
(Institute of Technology Nirma University Ahmedabad Gujarat, India); Jitendra Bhatia
(Nirma University, India); Harshal Trivedi (Tusker Al India)

WSO04-2.4 Analysis of Application-layer Data to Estimate the QoE of WebRTC-based
Audiovisual Conversations...365
MohammadAli Hamidi, Gulnaziye Bingol, Alessandro Floris, Simone Porcu and Luigi
Atzori (University of Cagliari, Italy)
WSO04-2.5 A Traffic Prioritization Framework For Smart Home IoT Networks using
Programmable Data Planes...371
Suvrima Datta (International Institute of Information Techonology, Naya Raipur, India);
Venkanna Udutalapally (NIT Warangal, India)
WSO04-2.6 Communication-Efficient and Privacy-Preserving Edge-Cloud Framework For
Smart Healthcare...377

Armando B. Mpembele and Tamara Rogers (Tennessee State University, USA); Uttam
Ghosh (Meharry Medical College, USA); Sachin Shetty (Old Dominion University, USA)

Monday, December 4 11:00 - 12:30
WSO05-2: Integrated Sensing and Communications 2

Room: 408
Chair: Jie Xu (The Chinese University of Hong Kong (Shenzhen), China)

Joint User Pairing and CRB Optimization for NOMA-aided Integrated Sensing and
Communication...383

Chenglong Dou, Huanyu Dong and Ning Huang (University of Macau, China); Yuan
Wu (University of Macau, Macao); Xiaojun Hei (Huazhong University of Science and
Technology, China); Liping Qian (Zhejiang University of Technology, China)

ISAC 4D Imaging System Based on 5G Downlink Millimeter Wave Signal...389
Bohao Lu, Zhiging Wei, Lin Wang, Zhang Ruiyun and Zhiyong Feng (Beijing University
of Posts and Telecommunications, China)

A Phase-Coded Time-Domain Interleaved OTFS Waveform with Improved Ambiguity
Function...395

Jiajun Zhu (Sun Yat-Sen University, China); Yanqun Tang (Sun Yat-sen University,
China); Chao Yang (Guangdong University of Technology, China); Chi Zhang, Haoran



Yin, Jiaojiao Xiong and Yuhua Chen (Sun Yat-Sen University, China)

Intelligent Predictive Beamforming for Integrated Sensing and Communication Based
Vehicular-to-Infrastructure Systems...401

Yujie Wang, Wei Liang and Lixin Li (Northwestern Polytechnical University, China);
Jiankang Zhang and Constantinos Marios Angelopoulos (Bournemouth University,
United Kingdom (Great Britain))

Secure ISAC Transmission With Random Signaling...407
Fuwang Dong, Fan Liu and Shihang Lu (Southern University of Science and
Technology, China); Yifeng Xiong (Beijing University of Posts and Telecommunications,
China)

Waveform Design for Secure ISAC System based on Interference Exploitation...413
Peiwen Huang, Fan Liu and Fuwang Dong (Southern University of Science and
Technology, China)

Monday, December 4 11:00 - 12:30
WS06-2: Networking

Room: 402

Joint Packet Scheduling and UAV Trajectory Design in Air-Ground Integrated Network...420
Shichao Li, Zhigiang Yu and Hongbin Chen (Guilin University of Electronic Technology,
China); Ning Zhang (University of Windsor, Canada); Mianxiong Dong (Muroran
Institute of Technology, Japan)

Scheduling for On-Board Federated Learning with Satellite Clusters...426
Nasrin Razmi, Bho Matthiesen and Armin Dekorsy (University of Bremen, Germany);
Petar Popovski (Aalborg University, Denmark)

Time-Varying Graph Based Inter-Orbit Link Selection Energy-Saving Routing for LEO
Satellite Networks...432

Ningtao Zhang, Zhenyu Na and Bin Lin (Dalian Maritime University, China)

Energy-Aware Satellite Handover based on Deep Reinforcement Learning...437
Nour Badini (University of Genoa, Italy); Mona Jaber (Queen Mary University of
London, United Kingdom (Great Britain)); Mario Marchese and Fabio Patrone
(University of Genoa, Italy)

An Intelligent Area-segmentation Enabled Hybrid Routing Method in
Mega-constellations...443

Kaiwei Wang (Beijing University of Posts and Telecommunications, China); Jiaxin
Zhang (Beijing University of Posts and Telecommunications & School of Information



and Communication Engineering, China); Shuang Zheng (Beijing University of
Posts&Telecommunications, China); Peng Wang (Beijing University of Post and
Telecommunications, China); Xing Zhang (BUPT, China); Barry Evans (University of
Surrey, United Kingdom (Great Britain))

Super-Resolution Enhanced Video Streaming Based on Cloud-Edge Cooperation for
Satellite Backhauls...449
Changhao Liu (BUPT, China); Wenpeng Jing and Ziyuan Zheng (Beijing University of
Posts and Telecommunications, China); Zhaoming Lu (BUPT, China); Xiang Ming Wen
(Beijing University of posts and telecommunications, China)

Monday, December 4 11:00 - 12:30

WSO07-2: Enabling Security, Trust, and Privacy in 6G Wireless
Systems 2

Room: 406
Chair: Stefano Tomasin (University of Padova, Italy)

Robust Beamforming for Covert Communications Aided by Reconfigurable
Dual-Functional Surface...455

Yichi Zhang, Yuchen Zhang and Jianquan Wang (University of Electronic Science and
Technology of China, China); Wanli Ni (Tsinghua University, China); Sa Xiao (University
of Electronic Science and Technology of China, China); WanBin Tang (University of
Electronic Science & Technology of China, China)

Multi-Static ISAC in Cell-Free Massive MIMO: Precoder Design and Privacy Assessment...461
Isabella W. G. da Silva (Queen's University Belfast, United Kingdom (Great Britain));
Diana Moya Osorio (Linképing University, Sweden); Markku Juntti (University of Oulu,
Finland)

Towards Unified, Practical Evaluation of Model Poisoning Attacks and Defence in
Federated Learning...467

Han Yang and Dongbing Gu (University of Essex, United Kingdom (Great Britain));
Jianhua He (Essex University, United Kingdom (Great Britain))

HMM-AD: Anomaly Detection for 5G Control Plane based on HMM...473
Qian Sun (ICT/CAS, China); Lin Tian (Institute of Computing Technology, Chinese
Academy of Sciences, China); Jie Zeng (Beijing Institute of Technology, China);
Miaoshun Lu (Zhengzhou University, China)

Analyzing and Minimizing Secrecy Outage in Aerial RIS-Enhanced Physical Layer



Security...479
Sultangali Arzykulov (Nazarbayev University, Kazakhstan); Abdulkadir Celik (King
Abdullah University of Science & Technology, Saudi Arabia); Galymzhan Nauryzbayev
(Nazarbayev University, Kazakhstan); Ahmed M. Eltawil (King Abdullah University of
Science and Technology, Saudi Arabia)

Distributed Attacks over Federated Reinforcement Learning-enabled Cell Sleep Control...485
Han Zhang and Hao Zhou (University of Ottawa, Canada); Medhat Elsayed (Ericsson,
Canada); Majid Bavand (Queen's University, Canada); Raimundas Gaigalas (Ericsson,
Sweden); Yigit Ozcan (Ericsson, Canada); Melike Erol-Kantarci (University of Ottawa &
Ericsson, Canada)

Monday, December 4 11:00 - 12:30
WSO08-2: Edge Learning over Next-Generation Networks 2

Room: 407
Chair: Zhaohui Yang (Zhejiang University, China)

Adaptive Cluster Head Selection and Spectrum Allocation for D2D-Enabled
Collaborative Learning...491

Chonghe Liu (Zhejiang University, China); Shengli Liu (Hangzhou City University,
China); Dingzhu Wen (ShanghaiTech University, China); Guanding Yu (Zhejiang
University, China)

Computation Offloading in Air-Ground Integrated Vehicular Edge Computing Networks...497
Shichao Li, Hongbin Chen and Fangging Tan (Guilin University of Electronic
Technology, China); Ning Zhang (University of Windsor, Canada); Siyu Lin (Beijing
Jiaotong University, China); Tony Q. S. Quek (Singapore University of Technology and
Design, Singapore)

Blockchain-based Crowdsourcing in UAV-assisted Vehicular Edge Computing...503
Ziqging Yu (University of Electronic Science and Technology of China, China); Zheng
Chang (University of Jyvaskyla, Finland); Jian Li (University of Electronic Science and
Technology of China, China); Yuan Li (China Mobile Research Institute, China); Yulu
Zhang (CMCC, China)

Probabilistic Constellation Shaping for OFDM-Based ISAC Signaling...509
Zhen Du (Nanjing University of Information Science and Technology, China); Fan Liu
(Southern University of Science and Technology, China); Yifeng Xiong (Beijing
University of Posts and Telecommunications, China); Tony Xiao Han (Huawei
Technologies Co., Ltd., China); Weijie Yuan and Yuanhao Cui (Southern University of
Science and Technology, China); Changhua Yao (Nanjing University of Information



Science and Technology, China); Yonina C. Eldar (Weizmann Institute of Science, Israel)

An Efficient Nocturnal Scenarios Beamforming Based on Multi-Modal Enhanced by
Object Detection...515

Jiali Nie (Beijing University of Posts and Telecommunications & School of Information
and Communication Engineering, China); Yuanhao Cui (Southern University of Science
and Technology, China); Tiankuo Yu and Mu Junsheng (Beijing University of Posts and
Telecommunications, China); Weijie Yuan (Southern University of Science and
Technology, China); Xiao jun Jing (Beijing University of Posts and Telecommunications,
China)

Joint Compression and Deadline Optimization for Communication-efficient Federated
Edge Learning...521

Maojun Zhang (Zhejiang University, China); Zhijie Cai (Shenzhen Research Institute of
Big Data, China); Dongzhu Liu (University of Glasgow, United Kingdom (Great Britain));
Guangxu Zhu (Shenzhen Research Institute of Big Data, China); Richeng Jin and Caijun
Zhong (Zhejiang University, China)

Monday, December 4 1:55 - 2:00
Opening

Dr. Doohwan Lee

Room: 402
Chair: Doohwan Lee (NTT, Japan)

Monday, December 4 2:00 - 2:30
K2: Mini-Tutorial Young Professional

Dr. Melisa Maria Lopez Lechuga, Aalborg University, Denmark
Chair: Marco Giordani (University of Padova, Italy)

Title: "Bridging the Digital Divide: Empirical Insights into Terrestrial and Non-Terrestrial Networks
Integration in Rural Areas"

The digital transformation observed in recent years has led to a series of emerging connectivity-based
use cases, emphasizing the growing need for ubiquitous coverage. However, 85% of the world's surface
still lacks connectivity. Integrating Terrestrial Networks (TN) and Non-Terrestrial Networks (NTN) is crucial
for addressing this gap in rural areas. This tutorial introduces empirical findings on cellular-satellite multi-
connectivity, following a brief state-of-the-art review. Through multiple experimental campaigns with
real deployments in rural areas, we assess the performance of cellular-satellite multi-connectivity. Results
reveal that single-connectivity configurations fall short of meeting latency and throughput requirements
for specific rural industries. Conversely, cellular-satellite multi-connectivity proves effective in overcoming
these limitations.



Monday, December 4 2:00 - 3:30
WSO01-3: Transceiver design

Room: 405
Chair: Xuehan Wang (Tsinghua University, China)

Joint Optimization of Digital Beamforming and RF Interference Cancellation for SBFD...527
Nan Hu (China Mobile Communications Corporation & China Mobile Research
Institute, China); Yan Li (China Mobile Research Institute, China); Hang Long (Beijing
University of Posts & Telecommunications, China); Congxi Liu (Beijing University of
Posts and Telecommunications, China); Ting Ke and Fei Wang (China Mobile Research
Institute, China)

Phase Rotation Assisted Transmitter Design for QOSTBC-SM Systems...533
Shuaixin Yang, Xin Zeng, Chaowu Wu, Yue Xiao and Ping Yang (University of Electronic
Science and Technology of China, China)

Input-Output Relation and Low-Complexity Receiver Design for CP-OTFS Systems with
Doppler Squint...539

Xuehan Wang, Xu Shi and Jintao Wang (Tsinghua University, China); Jian Song
(Tsinghua University & Beijing National Research Center for Information Science and
Technology & Key Lab of DTV System of Guangdong & Shenzhen, Research Institute
of Tsinghua University in Shenzhen, China)

Analysis of Molecule Harvesting by Heterogeneous Receptors on MC Transmitters...545
Xinyu Huang (Australian National University, Australia); Yu Huang (Guangzhou
University, China); Miaowen Wen (South China University of Technology, China); Nan
Yang (The Australian National University, Australia); Robert Schober (Friedrich-
Alexander University Erlangen-Nuremberg, Germany)

Resonant Tunneling Diode-Based THz SWIPT for Microscopic 6G loT Devices...552
Nikita Shanin (Friedrich-Alexander University of Erlangen-Nuremberg, Germany);
Simone Clochiatti (University of Duisburg-Essen, Germany); Kenneth Mayer (Friedrich-
Alexander University Erlangen-Nuremberg, Germany); Laura Cottatellucci (University
of Erlangen-Nuremberg, Germany); Nils Weimann (University of Duisburg-Essen,
Germany); Robert Schober (Friedrich-Alexander University Erlangen-Nuremberg,
Germany)

Multi-hop Relaying with Mixed Half and Full Duplex Relays for Offloading to MEC...558
Pavel Mach and Zdenek Becvar (Czech Technical University in Prague, Czech Republic);
Mohammadsaleh Nikooroo (University of Luxembourg, Luxembourg)



Monday, December 4 2:00 - 3:30
WSO03-3: Al based Network Architectures

Keynote Speaker: Dr. Aymen Naguib
Room: 403
Chair: Ayman Naguib (Apple Inc., USA)

The dawn of 6G presents an opportunity to redefine our understanding of "Cell-Free" networks. The current
focus on merely altering the physical layer barely scratches the surface of its true potential. This talk
will introduce our vision of Cell-Free architecture for 6G. We envision a Cell-Free system with a richer
protocol stack distribution, going beyond current mainstream perspectives. It's not just an evolution; it's a
transformative leap that showcases the depth of what Cell-Free can potentially offer in 6G.

But with bold ideas come significant challenges. As we explore this broader vision of Cell-Free, we
encounter complexities of scalability, stringent coordinations demands, and the architecture dynamism, all
of which call for innovative solutions. This is where the role of Al can be crucial. It's more than just an
enhancement; Al will be an enabler, ensuring our networks are equipped to address these challenge

New Perspective on Cell-Free Architecture, Supported by Al...N/A
Ayman Naguib (Apple Inc., USA); Ahmed Helmy (Apple Inc, USA); Danila Zaev (Apple,
Germany); Kenza Hamidouche (Apple, USA); Norman Goris (Apple Inc, Germany)

On Deep Reinforcement Learning for Traffic Steering Intelligent ORAN...565
Fatemeh Kavehmadavani (Interdisciplinary Centre for Security, Reliability and Trust
(SnT), University of Luxembourg, Luxembourg); Van-Dinh Nguyen (VinUniversity,
Vietnam); Thang X. Vu and Symeon Chatzinotas (University of Luxembourg,
Luxembourg)

Site-Specific Beam Codebook Design for Distributed RIS Networks Using Deep
Reinforcement Learning...571

Asmaa Abdallah (King Abdullah University of Science and Technology, Saudi Arabia);
Abdulkadir Celik (King Abdullah University of Science & Technology, Saudi Arabia);
Mohammad Mansour (American University of Beirut, Lebanon); Ahmed M. Eltawil
(King Abdullah University of Science and Technology, Saudi Arabia)

Fine-Grained Load Balancing with Multi-Agent Reinforcement Learning for
Self-Organizing Networks...578

Subin Han, Eunsok Lee and Sangheon Pack (Korea University, Korea (South))
DRL-based Robust Transmission for Sub-Connected Active RIS-Assisted
Communications...584

Vatsala Sharma (National Sun Yat-sen University, Taiwan); Anal Paul (National Sun Yat
Sen University, Taiwan); Sandeep Kumar Singh (Motilal Nehru National Institute of



Technology Allahabad, India); Keshav Singh (National Sun Yat-sen University, Taiwan);
Sudip Biswas (Indian Institute of Information Technology, Guwahati, India); Meng-Lin
Ku (National Central University, Taiwan)

Monday, December 4 2:00 - 3:30
WS04-3: AI/ML for Edge/Fog Networks 3

Room: 404

A Combined Approach of Industrial Edge Computing and Machine Learning for
Predictive Maintenance...590

Abhishek Hazra (NUS Sinagpore, Singapore); Alakesh Kalita and Mohan Gurusamy
(National University of Singapore, Singapore)

Exploring the Reliability of lIoT Packet Classifiers: An Experimental Study...596
Aleksandar Pasquini and Rajesh Vasa (Deakin University, Australia); Hassan Habibi
Gharakheili (University of New South Wales, Sydney, Australia); Irini Logothetis (Deakin
University, Australia); Minh Tran and Alexander J Chambers (Defence Science and
Technology Group, Australia)

Distributed Teacher-Student Framework for QoS Routing in SDN...N/A
Mazene Ameur (EURECOM, France); Abbas Bradai (University of Cote d'Azur, France);
Nasreddine Lagraa (Université Amar Telidji Laghouat, Algeria & LIM Laboratory,
Algeria)

TinyFL: A Lightweight Federated Learning Method With Efficient Memory-
and-Communication...608

Han Cheng (WuHan University, China); Qimei Chen and Yipeng Liang (Wuhan
University, China); Guangxu Zhu (Shenzhen Research Institute of Big Data, China)

A HITL-Integrated Machine Learning Approach to Secure Drone Networks for lloT
Applications...614

Qingli Zeng (UMKC, USA); Farid Nait-Abdesselam (University of Missouri Kansas City,
USA); ZhiQiang Chen (University of Missouri-Kansas City, USA)

Securing Overlay Cognitive Radio Networks over Cascaded Channels with Energy
Harvesting...620

Deemah Tashman (Polytechnique Montreal University, Canada); Soumaya Cherkaoui
(Polytechnique Montreal, Canada); Walaa Hamouda (Concordia University, Canada);
Sidi-Mohammed Senouci (University of Bourgogne - ISAT Nevers, France)



Monday, December 4 2:00 - 3:30
WSO05-3: Integrated Sensing and Communications 3

Room: 408
Chair: Weijie Yuan (Southern University of Science and Technology, China)

Wideband ISAC Optimization with Faster-Than-Nyquist Symbol-Level Precoding...626
Zihan Liao and Fan Liu (Southern University of Science and Technology, China); Ang Li
(Xi‘an Jiaotong University, China); Christos Masouros (University College London,
United Kingdom (Great Britain))

Deep Active Learning for Multi-Source AoA Tracking in mmWave-Based ISAC Systems...632
Xichun Cheng (University of Electronic Science and Technolog of China, China);
Xiaojun Yuan, Wenjun Jiang, Lidong Zhu and Young Zhang (University of Electronic
Science and Technology of China, China)

Federated Learning-based Framework for Cross-Environment Human Action
Recognition Using Wi-Fi Signal...638
Sai Zhang (Beijing University of Posts and Telecommunications, China); Ting Jiang
(Beijing University of Posts & Telecommunications, China); Xue Ding (China Telecom
Research Institute, China); Yi Zhong (Beijing Institute of Technology, China); Haoge Jia
(Beijing University of Posts and Telecommunications, China)

Multi-carrier Power allocation for Integrated Sensing and Communication System...644
Zhiwei Pu, Wei Wang and Zhiwei Lao (Harbin Engineering University, China); Fuwang
Dong (Southern University of Science and Technology, China); Ye Yan (Tianjin Artificial
Intelligence Innovation Center (TAIIC), China); Erwei Yin (Academy of Military Sciences
China, China)

Joint Transceiver Design for Massive MIMO DFRC Systems with One-Bit DACs/ADCs...649
Bowen Wang (University of Electronic Science and Technology of China, China &
School of Information and Communication Engineering, China); Hongyu Li (Imperial
College London, United Kingdom (Great Britain)); Z. Cheng (University of Electronic
Science and Technology of China, China)

Whistleblower Joint Communications and Sensing Using Retrodirectional Array
Processing...655

Husheng Li (Purdue University, USA)

Monday, December 4 2:00 - 3:30
WSO09-1: Theoretical and Fundamental Study

Technical Session #1



Room: 402
Chair: Doohwan Lee (NTT, Japan)

An Exact Statistical Representation of alpha-eta-kappa-mu Fading Model for THz
Wireless Communication...661

Pranay Bhardwaj, Eesha Santosh Karnawat and Syed Mohammad Zafaruddin (BITS
Pilani, India)

Can Sparse Arrays Outperform Collocated Arrays for Future Wireless Communications?...667
Huizhi Wang (Southeast University & National Mobile Communications Research
Laboratory, China); Yong Zeng (Southeast University, China)

Uplink Precoding Design for Coherent Paired Users in Multi-cell MIMO Systems...673
Xiran Li (State Key Laboratory of Advanced Rail Autonomous Operation, Beijing
Jiaotong University, Beijing, China); Fanggang Wang, Zhihao Yang and Qianhua Li
(Beijing Jiaotong University, China)

Precoded DCO-OFDM for intensity-modulated direct-detection optical wireless systems...679
Fabien Héliot and Rahim Tafazolli (University of Surrey, United Kingdom (Great
Britain))

On the Coverage Footprint for High-Capacity VLC through Angle Diversity Receivers...685
Ahmed Al-Sakkaf and Maximo Morales-Céspedes (Universidad Carlos IIl de Madrid,
Spain)

Mode Signal Demultiplexer Design for Quantum OAM Electromagnetic Waves
Transmission...691

Xiangdong Xie and Chao Zhang (Tsinghua University, China)

Monday, December 4 2:00 - 3:30

WS10-1: Unconventional IoT applications

Prof. Abdellah Chehri (Keynote Speaker)
Room: 406
Chair: Carlos T. Calafate (Universidad Politécnica de Valencia, Spain)

Title: IoT and Artificial Intelligence Experimental Testbeds: Filling the Gap

Abstract: Internet of Things (IoT) is a widely discussed topic, as it encompasses embedded devices, smart
objects, and smart users that are interconnected through a communication infrastructure. It is gaining
significant attention and popularity. This leads to the emergence of several paradigms, including smart
cities, smart homes, smart transportation systems, Industrial applications, smart grids, and smart logistics,
to name just a few. Data processing through IoT smart devices is more significant compared to information
processing capacity. Data becomes humongous, even coming from a single source. Besides, unstructured
data from production reports or external sources must also be integrated to analyze and optimize



the production process. Therefore, when data emanates from all heterogeneous sources, its magnitude
makes it harder to process up-to a needed scale. IoT testbeds are sophisticated platforms that enable
extensive experimentation, debugging, and deployment of IoT applications on a large scale. Testbeds offer
researchers and developers a platform to test and improve new technologies, making it easier to adopt
and commercialize them. This tutorial begins with an introduction to IoT, followed by a comprehensive
examination of the latest applications of IoT. Next, we will present a comprehensive overview of the
requirements and features that IoT testbeds offer. We will explore the different experimental facilities
currently available to the research community. In this discussion, we will explore the various capabilities
and services offered by each testbed, with a particular emphasis on its Al-related features.

Keynote: IoT and Artificial Intelligence Experimental Testbeds: Filling the Gap...N/A
Chehri Abdellah (Royal Military College of Canada, Canada)

LoRa Multi-Hop Networks for Monitoring Underground Mining Environments...696
Luca Scalambrin (Worldsensing & Open University of Catalonia, Spain); Andrea Zanella
(University of Padova, Italy & CNIT, Italy); Xavier Vilajosana (Universitat Oberta de
Catalunya, Spain)

Evaluating Subsurface Single-Hop WiFi and LoRa Networks for Internet of
Underground Things...702
Chih-Chun Wu (National Tsing Hua University, Taiwan); Rummana Rahman (University
of California Irvine, USA); Charlie Hsu (National Experimental High School at Hsin-Chu
Science Park, Taiwan); Cheng-Chia Lai (National Tsing Hua University, Taiwan); Nalini
Venkatasubramanian (University of California, Irvine, USA); Cheng-Hsin Hsu (National
Tsing Hua University, Taiwan)

MetaCIDS: Metaverse Collaborative Intrusion Detection based on Blockchain and
Federated Learning...708
Vu Tuan Truong and Thai Vu Nguyen (INRS, University of Quebec, Canada); Le Bao
Long (University of Québec, Canada)
Optimizing the Performance of LoRaWAN Range Extenders in Sparse and
Unconventional Contexts...714

Moez Altayeb and Marco Zennaro (ICTP, Italy); Ermanno Pietrosemoli (ICTP &
Fundacion EsLaRed, Italy); Pietro Manzoni (Universitat Politécnica de Valéncia, Spain)

Monday, December 4 2:00 - 3:30
WS11-1: 6G Innovations and Emerging Technologies 1

Room: 407
Chair: Giovanni Interdonato (University of Cassino and Southern Lazio, Italy & CNIT, Italy)



An Open-Source Prototype of Network Data Analytics Function for Next-Generation 5/
6G Environments...720

Raffaele Bolla (University of Genoa, Italy); Paolo Bono (DITEN - University of Genoa,
Italy); Roberto Bruschi (CNIT, Italy); Chiara Lombardo (University of Genoa & CNIT-
Research Unit of the University of Genoa, Italy); Nicole Simone Martinelli and Beatrice
Siccardi (DITEN - University of Genoa, Italy)

Max-Min Fairness Power Allocation in Uplink RIS-Aided Cell-free Massive MIMO...726
Thong Nhat Tran (Hongik University, Korea (South)); Giovanni Interdonato (University
of Cassino and Southern Lazio, Italy & CNIT, Italy); Daniel Benevides da Costa (King
Fahd University of Petroleum & Minerals, Saudi Arabia); Beongku An (Hongik
University, Korea (South))

SEEDRL: Smart Energy Efficiency using Deep Reinforcement Learning for 6G Networks...732
Selcuk Bassoy (Samsung R&D Institute UK, United Kingdom (Great Britain)); Rasoul
Behravesh (Fondazione Bruno Kessler, Italy); Joan Pujol-Roig (Samsung Electronics,

United Kingdom (Great Britain))

Beyond 5G Multicast for XR Communications aided by Pre-computed Multi-beams and
NOMA...738

Ernesto Fontes Pupo and Claudia Carballo Gonzalez (University of Cagliari, Italy); Vlad
Popescu (Transilvania University of Brasov, Romania); Daniel D Giusto and Maurizio
Murroni (University of Cagliari, Italy)

ADROIT6G DAI-driven Open and Programmable Architecture for 6G Networks...744
Christophoros Christophorou (CYENS Centre of Excellence, Cyprus & University of
Cyprus, Cyprus); Iacovos Ioannou (University of Cyprus, Cyprus); Vasos Vassiliou
(University of Cyprus & CYENS Center of Excellence, Cyprus); Loizos Christofi (eBOS
Technologies, Cyprus); John S Vardakas (Iquadrat Informatica, Spain); Erin E Seder
(Nextworks, Italy); Carla Fabiana Chiasserini (Politecnico di Torino & CNIT, IEIIT-CNR,
Italy); Marius Iordache (Orange, Romania); Chaouki Ben Issaid (University of Oulu,
Finland); Markopoulos Ioannis (NOVA, France); Giulio Franzese (Eurecom, France);
Tanel Jarvet (CAFA Tech Ltd, Estonia); Christos Verikoukis (University of Patras, Greece)

6G-BRICKS: Building Reusable testbed Infrastructures for Cloud-to-device
breaKthrough technologies...751

Christos Verikoukis (University of Patras, Greece); Kostas Ramantas (Iquadrat
Informatica, Greece); Anastasios N. Bikos (Iquadrat Informatica SL & University of
Patras, Spain); Walter Nitzold (National Instruments, Germany); Sofie Pollin (KU
Leuven, Belgium); Adlen Ksentini (Eurecom, France); Sylvie Mayrargue (CEA-LET],
France); Vasileios Theodorou (Intracom S.A. Telecom Solutions, Greece); Loizos
Christofi (eBOS Technologies, Cyprus); Georgios Gardikis (Space Hellas S.A., Greece);
Md Arifur Rahman (IS-Wireless, Poland); Ashima Chawla (Ericsson, Ireland); Francisco



Ibafiez (Brainstorm, Spain); Ioannis Chochliouros (Hellenic Telecommunications
Organization S.A. (OTE), Greece); Didier Nicholon (EKTACOM, France); Mario
Montagud (Universitat de Valéncia & i2CAT Foundation, Spain); Arman Shojaeifard
(InterDigital, United Kingdom (Great Britain)); Alexios Pagkozidis (Satways Ltd, Greece)

Monday, December 4 2:30 - 3:30
WSO02-3: Non-Terrestrial Networks 2

Room: 409
Chair: Marco Giordani (University of Padova, Italy)

Outage Performance of RIS-Assisted Wireless-Powered Multi-user UAV Networks...757
Sanjana Sahoo (National Institute of Technology, Rourkela, India); Pankaj Kumar
Sharma (National Institute of Technology Rourkela, India)

RIS-Assisted UAV-Enabled JSAC System: Joint Radio Resource and Phase Shift
Optimization Framework...763

Yan Kyaw Tun (Aalborg University, Denmark); Gyorgy Dan (KTH Royal Institute of
Technology, Sweden)

Age of Information Violation Probability Analysis for Cache-enabled UAV Cellular
Networks...769

Yong Lee (Sungkyunkwan University, Korea (South)); Mingun Kim (Daegu Gyeongbuk
Institute of Science and Technology (DGIST), Korea (South)); Yang Yang (Beijing
University of Posts and Telecommunications, China); Jemin Lee (Yonsei University,
Korea (South))

A Classifier for Aerial Users in 5G Networks...775
Florian Posch (University of Klagenfurt, Austria); Aymen Fakhreddine (Technology
Innovation Institute and University of Klagenfurt, Austria); Enrique Caballero and
Christian Bettstetter (University of Klagenfurt, Austria)

Monday, December 4 4:00 - 5:30
WSO01-4: System architecture and optimization

Room: 405
Chair: André Gomes (Virginia Tech, USA)

Learning When and How to Forget in Variable Window LFU Caching...781
Javane Rostampoor and Raviraj Adve (University of Toronto, Canada); Ali Afana
(Ericsson, Canada); Yahia Ahmed (Ericsson Canada, Canada)



Statistical Aol Minimization: Sampling and Transmission Adaption to Wireless Fading
Channels...787
Yuquan Xiao and Qinghe Du (Xi'an Jiaotong University, China); Shijiao Zhang (Xi'an
JiaoTong University, China)

Analysis of spectrum needs for network-wide ultra-reliable communication with
network sharing...793

André Gomes and Jacek Kibitda (Virginia Tech, USA); Luiz DaSilva (Virginia Tech, USA
& Trinity College Dublin, Ireland)

Satellite-Terrestrial Integrated Network Architecture towards 6G with User Plane
Function Trimming...799

Junyi Yang, Yuhui Geng, Haobin Mao and Zhenyu Xiao (Beihang University, China);
Zhu Han (University of Houston, USA); Dapeng Oliver Wu (City University of Hong
Kong, Hong Kong)

Underdetermined AOA Estimation of Correlated Sources Using Hybrid Beamforming
Based on NSC Structure...805
Yu-Chen Liu and Hsuan-Jung Su (National Taiwan University, Taiwan); Yasuhiro
Takano (Chitose Institute of Science and Technology, Japan)
Piecewise Equalization of Zero Padding OFDM and FM-OFDM in Doubly-Dispersive
Channels...811

Javier Lorca (InterDigital & Universidad Carlos III de Madrid, Spain); Ana Garcia
Armada (Universidad Carlos III de Madrid, Spain)

Monday, December 4 4:00 - 5:30
WS02-4: Unmanned Aerial Vehicles

Room: 409

Model-aided Federated Reinforcement Learning for Multi-UAV Trajectory Planning in
IoT Networks...818
Jichao Chen (Technical University of Munich, Germany); Omid Esrafilian (EURECOM,
France); Harald Bayerlein (Technical University of Munich, Germany); David Gesbert
(Eurecom Institute, France); Marco Caccamo (Technical University of Munich,
Germany)

UAV-Assisted Offloading via Satellite Backhaul for Post-Disaster and Crowded Cellular
Networks...824

Allafi Omran (College of Technical Sciences, Bani Waleed, Libya); Mohamed Cheriet
(Ecole de technologie superieure (University of Quebec), Canada); Lokman Sboui



(Ecole de Technologie Superieure & ETS, Canada)

Energy-Constrained UAV Trajectory Design for Sensing Information Maximization...830

Yi Wang (TU Darmstadt, Germany); Lin Xiang (Technical University of Darmstadt,
Germany); Anja Klein (TU Darmstadt, Germany)

Adaptive Prediction-Based Beam Tracking Scheme for UAV mmWave Communications...836
Jianan Zhu, Chenxi Liu and Wenyun Chen (Beijing University of Posts and
Telecommunications, China); Xiaoling Hu (Beijing University of Post and
Telecommunication, China); Mugen Peng (Beijing University of posts &

Telecommunications, China)

Multi-UAV-Enabled Integrated Sensing and Communications: Joint UAV Placement and
Power Control...842

Weihang Ding (University of Science and Technology of China, China); Changyu Chen
(The Chinese University of Hong Kong (Shenzhen), China); Yuan Fang (City University
of Hong Kong, China); Ling Qiu (University of Science and Technology of China,
China); Xinmin Li (Southwest University of Science and Technology, China); Xin Wang
(State Grid Anhui Electric Power Research Institute, China); Jie Xu (The Chinese
University of Hong Kong (Shenzhen), China)

Weighted Sum Power Minimization in UAV Empowered Cell-free Massive MIMO
Systems...848

Linlin Xu, Qi Zhu and Wenchao Xia (Nanjing University of Posts and
Telecommunications, China); Tony Q. S. Quek (Singapore University of Technology
and Design, Singapore); Hongbo Zhu (Nanjing University of Posts and
Telecommunications, China)

Monday, December 4 4:00 - 5:30

WSO03-4: Al-enabled Localization and Resource Allocation for
Wireless

Room: 403
Chair: Mohit Kumar Sharma (Technology Innovation Institute, United Arab Emirates)

Deep Learning-Enabled Angle Estimation in Bistatic ISAC Systems...854
Salmane Naoumi (NYU Tandon School of Engineering, USA); Ahmad Bazzi, Roberto
Bomfin and Marwa Chafii (New York University Abu Dhabi, United Arab Emirates)

Federated Representation Learning for Indoor-Outdoor Detection in beyond 5G
networks...860

Sid Ali Hamideche (University of Rennes 1 & Nokia Paris Saclay, France); Marie Line



Alberi Morel (Nokia Bell Labs, France); Kamal Singh (Telecom Saint Etienne / University
Jean Monnet, France); César Viho (IRISA / INRIA Rennes & University of Rennes [,
France)

Mobility-Aware AR Computation Tasks Offloading Based on Offline RL over Terahertz
System...866
Shuyue Zhao and Wenpeng Jing (Beijing University of Posts and Telecommunications,
China); Xiang Ming Wen (Beijing University of posts and telecommunications, China);
Zhaoming Lu (BUPT, China)

Power and Rate Allocation for Energy-Efficient Rate-Splitting Multiple Access via Deep
Q-Learning...872
Maria Diamanti and Georgios Kapsalis (Institute of Communication and Computer
Systems (ICCS) - National Technical University of Athens, Greece); Eirini Eleni
Tsiropoulou (University of New Mexico, USA); Symeon Papavassiliou (Institute of
Communication and Computer Systems (ICCS) - National Technical University of
Athens, Greece)

RSMA for Uplink MIMO Systems: DRL-based Achievable System Sum Rate Maximization...878
Thanh Phung Truong, Thi My Tuyen Nguyen and The Vi Nguyen (Chung-Ang
University, Korea (South)); Nhu-Ngoc Dao (Sejong University, Korea (South)); Sungrae
Cho (Chung-Ang University, Korea (South))

Energy Efficient Beamforming Design for NOMA Systems: A Curiosity-Driven Approach...884
Yugin Liu, Ruikang Zhong, Mona Jaber and Yuanwei Liu (Queen Mary University of
London, United Kingdom (Great Britain))

Monday, December 4 4:00 - 5:30
WS04-4: Wireless Communications for Distributed Intelligence

Room: 404

Cache Placement Optimization for Layered Video Content...890
Estefania Recayte (German Aerospace Center - DLR, Germany)

Probabilistic Client Selection for Asynchronous Wireless Federated Learning...896
Jiarong Yang and Yuan Liu (South China University of Technology, China)

Network-GIANT: Fully distributed Newton-type optimization via harmonic Hessian
consensus...902
Alessio Maritan (University of Padova, Italy); Ganesh Sharma (Maynooth University,
Ireland); Luca Schenato (University of Padova, Italy); Subhrakanti Dey (Uppsala
University, Sweden)



Mean-Field Multi-Agent Reinforcement Learning for UAV Assisted Secure Data
Dissemination...908

Cennan Ji, Ang Gao and Shuhua Liu (Northwestern Polytechnical University, China)

Lossy Lempel-Ziv Coding for Federated Learning...914
Huiru Zhong (ShanghaiTech University, China); L Kai (Shanghaitech University, China);
Youlong Wu (ShanghaiTech University, China)

Efficient Model Compression via Global Sparsification for Over-the-air Federated
Learning...920

Sihui Zheng and Yuhan Dong (Tsinghua University, China); Xiang Chen (Sun Yat-Sen
University, China)

Monday, December 4 4:00 - 5:30
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Room: 408
Chair: Weijie Yuan (Southern University of Science and Technology, China)

ISAC-Motivated Interference Elimination in Wireless Communication Networks: A Pulse
Compression Approach...926

Husheng Li (Purdue University, USA)

Waveform Precoding Design for Mobile Crowd ISCC System using Mean Field Game...932
Dezhi Wang and Chongwen Huang (Zhejiang University, China); Jiguang He
(Technology Innovation Institute, United Arab Emirates); Chen Zhu, Wei Wang,
Xiaoming Chen and Zhaoyang Zhang (Zhejiang University, China); Zhu Han (University
of Houston, USA); Mérouane Debbah (Khalifa University of Science and Technology,
France)

Hybrid RIS-Assisted MIMO Integrated Sensing and Communication system...939
Zhuoyang Liu (Fudan University, China & Weizmann Institute of Science, Israel);
Haiyang Zhang (Nanjing University of Posts and Telecommunications, China); Tianyao
Huang (Tsinghua University, China); Feng Xu (Fudan University, China); Yonina C. Eldar
(Weizmann Institute of Science, Israel)

Precise Phase-Based Ranging and Motion Detection for IoT By Reusing OFDM Data
Subcatrriers...945

Terry Guo (Tennessee Tech University, USA); Wesam Al Amiri (Tennessee
Technological University, USA); Allen B. MacKenzie (Tennessee Tech, USA)

Outage Tradeoff Analysis in a Downlink Integrated Sensing and Communication



Network...951
Marziyeh Soltani (University of Surrey, United Kingdom (Great Britain)); Mahtab
Mirmohseni (University of Surrey & Sharif University of Technology, United Kingdom
(Great Britain)); Rahim Tafazolli (University of Surrey, United Kingdom (Great Britain))

Device Scheduling for Privacy-Aware Integrated Sensing, Computation, and
Communication Systems...957

Diao Wang (Zhejiang University, China); Dingzhu Wen (ShanghaiTech University,
China); Yinghui He and Guanding Yu (Zhejiang University, China)

Monday, December 4 4:00 - 5:30
WSO09-2: Experimental Study and Application

Technical Session #2
Room: 402

Real-Time Transmission of Uncompressed 4K Video Using Terahertz Direct Modulation
Technology...963

Chunyang Bi (University of Electronic Science and Technology of China, China); Kesen
Ding and Sen Gong (UESTC, China); Hao Zhang (Southeast University, China); Jinlong
You and Yu Ao (University of Electronic Science and Technology of China); Hailong
Fang, Yazhou Dong, Hongxin Zeng, Yaxin Zhang and Zigiang Yang (University of
Electronic Science and Technology of China, China)

OMA Bandwidth Product: A Preeminent Performance Metric for Visible Light
Communication...967

Xuanbang Chen and Yuhao Wang (Nanchang University, China); Xiaodong Liu
(Nanchang University, China & Institut Supérieur d Electronique de Paris, France); Xun
Zhang (Institut Superieur d Electronique de Paris, France); Xiong Deng (Southwest
Jiaotong University and TU Eindhoven, The Netherlands); Fuhui Zhou (Nanjing
University of Aeronautics and Astronautics, China)

QBOX - Policing Smartphone App Experience with Dynamic QoS Enhancement...973
Madhan Raj Kanagarathinam (Samsung Research Institute India Bangalore, India &
Indian Institute of Technology Madras, India); Krishna M. Sivalingam (Indian Institute
of Technology Madras, India); Jayendra Reddy Kovvuri (Samsung R&D Institute,
Bangalore, India); Sunghee Lee (Samsung Electronics, South Korea, Korea (South))

Terahertz Sensing-assisted Communications: A Performance Framework With Angular
Velocity Estimation...979

Zile Liu and Chuang Yang (Beijing University of Posts and Telecommunications, China);
Mugen Peng (Beijing University of posts & Telecommunications, China)



IRS-Aided Hybrid FSO/RF Communication System with Selection Combining...985
Smriti Uniyal (University of Oulu, Finland); Narendra Vishwakarma (Nanyang
Technological University (NTU), Singapore); Deepshikha Singh (IIT Indore, India);
Swaminathan Ramabadran (Indian Institute of Technology Indore, India)

Parabolic Reflector for UCA-based OAM Multiplexing in Sub-THz Band and
Transmission Experiment...991

Yasunori Yagi and Hirofumi Sasaki (NTT, Japan); Riichi Kudo (NTT Corporation, Japan);
Doohwan Lee (NTT, Japan)

Monday, December 4 4:00 - 5:30
WS10-2: IoT communications & networking

Room: 406
Chair: Chehri Abdellah (Royal Military College of Canada, Canada)

Fuzzy Logic-based Packet Scheduling for MPQUIC in Multi-access Networks...997
Yue Ren, Celimuge Wu and Yangfei Lin (The University of Electro-Communications,
Japan); Zhaoyang Du (University of Electro-Communications, Japan); Masato Yoshimi
(TIS Inc, Japan)

A Low-Cost LoRaWAN Sensor Network for Analyzing Urban Heat Islands...1003
Joel Hari (Universitat Bern, Switzerland); Jakob Schaerer (Abilium GmbH, Switzerland);
Torsten Ingo Braun (University of Bern, Switzerland)

Activity Recognition from Channel State Information for few-sampled scenarios...1009
Guillermo Diaz, Iker Sobron, Iratxe Landa and Ifaki Eizmendi (University of the Basque
Country, Spain); Manuel Vélez (University of Basque Country, Spain)

Feasibility of Wind Speed Detection Using WiFi Sensing to Enable Unconventional loT
Applications...1015
Yirui Deng and Jiawang Zeng (University of New South Wales, Australia); Deepak
Mishra (University of New South Wales (UNSW) Sydney, Australia); Aruna Seneviratne
(University of New South Wales, Australia)

Contention Congestion Collision Adaptive Data Rate for LoORaWAN-based Challenging
Industrial IoT...1021

Alekhya Gorrela, Nikumani Choudhury and Anakhi Hazarika (BITS Pilani Hyderabad
Campus, India); Jaime Lloret (Universitat Politecnica de Valencia, Spain)

Improving LoRaWAN Connectivity in Smart Agriculture Contexts using Aerial IoT...1027
Julio A. Sanguesa, Vicente Torres-Sanz, Felix Serna, Francisco J. Martinez and Piedad



Garrido (University of Zaragoza, Spain); Carlos T. Calafate (Universidad Politécnica de
Valencia, Spain)

Monday, December 4 4:00 - 5:45
WS11-2: 6G Innovations and Emerging Technologies 2

Room: 407

The Multiple-Access Channel with Entangled and Conferencing Transmitters...1033
Uzi Pereg (Technion - Israel Institute of Technology, Israel); Christian Deppe (Technical
University of Btraunschweig, Germany); Holger Boche (Technical University Munich,
Germany)

Cost-Efficient Network Planning for Quantum Communication Infrastructure...1039
Ilora Maity and Symeon Chatzinotas (University of Luxembourg, Luxembourg)

Resource-efficient Quantum Neuron for Quantum Neural Networks...1045
Shivam Maheshwari and Shu-Chen Li (TU Dresden, Germany); Riccardo Bassoli
(Technische Universitat Dresden, Germany); Frank H.P. Fitzek (Technische Universitat
Dresden & ComNets - Communication Networks Group, Germany)

Tailoring superconducting nanowire single-photon detectors for quantum technologies...1051
Lucio Zugliani, Christian Schmid, Fabian Wietschorke, Bjorn Jonas, Simone Spedicato,
Stefan Strohauer, Stefanie Grotowski and Rasmus Flaschmann (Technical University of
Munich, Germany); Manuel Mdller, Matthias Althammer and Rudolf Gross (Walther-
MeiBer-Institut, Germany); Jonathan Finley (Technische Universitat Miinchen,
Germany); Kai Miiller (Technical University of Munich, Germany)

Quantum Symmetric Private Information Retrieval with Secure Storage and
Eavesdroppers...1057

Alptug Aytekin, Mohamed Nomeir, Sajani Vithana and Sennur Ulukus (University of
Maryland, USA)

Channel estimation based on interference principle for holographic interference
surfaces...1063

Jindiao Huang, Yuyao Wu, Haifan Yin, Yuhao Zhang and Ruikun Zhang (Huazhong
University of Science and Technology, China)

Reconfigurable Beam Steering Conformal Array Antenna for 3.5 GHz 5G Applications...1069
Minakshmi Shaw, Yogesh Kumar Choukiker and Kalapraveen Bagadi (VIT University,
India); Satya Kumar Vankayala (Samsung R&D Institute Bangalore, India); Seungil
Yoon (Samsung Electronics, Korea (South)); Agneya Kumar Singh (Vellore Institute of
Technology, India)



Monday, December 4 5:30 - 5:35
Closing

Prof. Chao Zhang
Room: 402

Friday, December 8

Friday, December 8 9:00 - 9:30
Keynote Talk - Intelligent Management of Future IIoT Networks

Luca Foschini
Room: 403
Chair: Cedric Westphal (Huawei Innovation Center, USA)

Intelligent Management of Future IIoT Networks: A tale of IT/OT convergence, DevOps, and SDN

Friday, December 8 9:00 - 10:30
WSO01-5: Enablers for 6G

Room: 405
Chair: Tiangi Mao (Beijing Institute of Technology, China)

Non-Fungible Token Enabled Spectrum Sharing for 6G Wireless Networks...1075
Xiang Shao and Ping Cao (Nanjing University of Aeronautics and Astronautics, China);
Shuo Wang (Sony (China) Limited, China); Wei Wang and Bo Zhou (Nanjing University
of Aeronautics and Astronautics, China); Chen Sun (Sony China Research Laboratory
Beijing, China)

Joint Resource Allocation and Trajectory Design for UAV-Assisted Covert Coverage

Maximization...1081

Haobin Mao, Yanming Liu, Junyi Yang and Zhenyu Xiao (Beihang University, China);
Zhu Han (University of Houston, USA); Xiang-Gen Xia (University of Delaware, USA)

Frequency Domain Non-linear SIC for B5G/6G Sub-band Full-duplex...1087
Yonghwi Kim (Yonsei University, Korea (South)); Kwonjong Lee and Jungsoo Jung
(Samsung Electronics, Korea (South)); Chan-Byoung Chae (Yonsei University, Korea
(South))

Al-Driven Digital Twins for Tasks Offloading in 6G UAV-Aided MEC Networks...1093
Benedetta Picano and Romano Fantacci (University of Florence, Italy)



Chirp Parameter Selection for AFDM with MMSE Equalization in Static Multipath
Channels...1099

Zungqi Li, Xiaojie Fang, Heng Dong and Chuanbin Zhang (Harbin Institute of
Technology, China); Xuejun Sha (Communication Research Center, Harbin Institute of
Technology, China)

Chirality-based Pseudo Light Source Identification in Visible Light Positioning System...1105
Deyue Zou, Linna Yan, YunFeng Liu and Qing Wang (Dalian University of Technology,
China); Shuyi Chen (Harbin Institute of Technology, China)

Robust precoding weights for downlink D-MIMO in 6G Communications... 1111
Ke Wang Helmersson and Pal Frenger (Ericsson Research, Ericsson AB, Sweden);
Anders Helmersson (Linkdping University, Sweden)

Friday, December 8 9:00 - 10:30
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Room: 408
Chair: Yuanhao Cui (Southern University of Science and Technology, China)

Near-field Hybrid Beamforming for Terahertz-band Integrated Sensing and
Communications...1117

Ahmet M Elbir (University of Luxembourg, Luxembourg); Abdulkadir Celik (King
Abdullah University of Science & Technology, Saudi Arabia); Ahmed M. Eltawil (King
Abdullah University of Science and Technology, Saudi Arabia)

Keystroke Recognition using WiFi Sensing: An Empirical Study on Robustness...1123
Haoming Wang and Aryan Sharma (University of New South Wales, Australia); Deepak
Mishra (University of New South Wales (UNSW) Sydney, Australia); Aruna Seneviratne
and Eliathamby Ambikairajah (University of New South Wales, Australia)

Partial NOMA for Semi-Integrated Sensing and Communication...1129
Muhammad Waseem Akhtar, Aamir Mahmood and Mikael Gidlund (Mid Sweden
University, Sweden)

Power Efficient Resource Allocation for ISAC: Combing Lyapunov Optimization and DRL...1135
Haodong Wang (Beijing University of Posts and Telecommunications, China); Zifan
Wang (Beijing University of Post and Telecommunications, China); Yawen Chen
(Beijing University of Posts and Telecommunications, China); Zhaoming Lu (BUPT,
China); Xiangming Wen (Beijing University of Posts and Telecommunications, China)



Covert Beamforming Design for Active RIS-Assisted NOMA-ISAC Systems...1141
Pengxu Chen and Fengcheng Xiao (Shandong Jiaotong University, China); Liang Yang
(Hunan University, China); Theodoros Tsiftsis (University of Thessaly, Greece); Hongwu
Liu (Shandong Jiaotong University, China)

Local Accuracy Analysis of FSK-Based Joint Radar and Communications...1147
Tian Han (The University of Melbourne, Australia & University of Melbourne,
Australia); Rajitha Senanayake (University of Melbourne, Australia); Peter J Smith
(Victoria University of Wellington, New Zealand); Jamie S Evans (University of
Melbourne, Australia)

Friday, December 8 9:00 - 10:30
WS12-1: RIS-empowered 3CLS, Session 1

Advanced Design -1
Keynote Speaker Prof. Marco Di Renzo
Room: 410
Chair: Keshav Singh (National Sun Yat-sen University, Taiwan)

KEYNOTE TITLE: IRS/RIS EMPOWERED WIRELESS NETWORKS: RECENT ADVANCES AND FUTURE TRENDS?

Deep Learning Based Detection on RIS Assisted RSM and RSSK Techniques... 1153
Onur Salan (Communications and Signal Processing Research (HISAR) Laboratory,
TUBITAK BILGEM, Turkey); Ferhat Bayar and Haci Ilhan (Yildiz Technical University,
Turkey); Erdogan Aydin (Istanbul Medeniyet University, Turkey)

Reconfigurable Intelligent Surface Assisted Transmitter Pre-coding Spatial Modulation...1158
Fei Yu and Chaowen Liu (Xi'an University of Posts and Telecommunications, China);
Menghan Lin (Xi'an Jiaotong University, China); Tong-Xing Zheng (Xi'an Jiaotong
Unviersity, China); Yi He (National University of Defense Technology, China); Liu
Boyang (Xi'an University of Posts and Telecommunications, China); Guangyue Lu (Xi'an
University of Posts & Telecommunications, China)

Beam Training for Self-Sustainable RIS...1164
Friedemann Laue (Friedrich-Alexander-Universitat Erlangen-Nirnberg & Fraunhofer
IIS, Germany); Vahid Jamali (Technical University of Darmstadt, Germany); Robert
Schober (Friedrich-Alexander University Erlangen-Nuremberg, Germany)

Direct Data Modulation via Passive RIS: Concept and Implementation of
RIS-Backscatter Communications...1170

Muhammad Miftahul Amri and Nguyen Minh Tran (Sungkyunkwan University, Korea
(South)); Arif Abdul Aziz (Telkom University, Indonesia); Je Hyeon Park (Sungkyunkwan



University, Korea (South)); Dong In Kim (Sungkyunkwan University (SKKU), Korea
(South)); Kae Won Choi (Sungkyunkwan University, Korea (South))

Friday, December 8 9:00 - 10:30
WS13-1: Channel Modeling for ISAC

Room: 404
Chair: Jian Li (Huawei Technologies Co., Ltd., China)

ISAC Channel Measurements and Modeling Methodology...1177
Wenfei Yang (Huawei Technologies Co., Ltd., China); Yi Chen (Huawei Technologies
CO. LTD., China); Yunhao Zhang (Huawei Technologies, China); Ziming Yu (Huawei
Technologies CO., LTD, China); Min Zhang (Industry, United Kingdom (Great Britain))

Polarimetric Bistatic RCS Distribution: A Sensing Metric for 5G Wireless
Communication...1183
Javad Ebrahimizadeh (Kuleuven University, Belgium); Vahid Khorashadizadeh (Ku
Leuven, Belgium); Xuesong Cai (Lund University, Sweden); Guy Vandenbosch
(Katholieke Universiteit Leuven (KU Leuven), Belgium)

Angular Correlation Study of Sensing and Communication Channels in V2X Scenarios
for 6G ISAC Usage...1189
Saul Inca (iTEAM Research Institute, Universitat Politecnica de Valéncia, Spain); Arturo
Mrozowski (Universitat Politecnica de Valencia, Spain); Danaisy Prado (iTEAM Research
Institute, Universitat Politécnica de Valéncia, Spain); Jose F Monserrat (Universitat
Politecnica de Valencia, Spain); Yunhao Zhang (Huawei Technologies, China); Wenfei
Yang (Huawei Technologies Co., Ltd., China); Yan Chen (Huawei Technologies, Canada)

Stochastic Cluttered Environments for the Channel Modeling of ISAC Systems...1195
Daniel Calabuig and Arturo Mrozowski (Universitat Politecnica de Valéncia, Spain);
Danaisy Prado (iTEAM Research Institute, Universitat Politécnica de Valéncia, Spain);
Jose F Monserrat (Universitat Politécnica de Valéencia, Spain); Yunhao Zhang (Huawei
Technologies, China); Wenfei Yang (Huawei Technologies Co., Ltd., China); Yi Chen
(Huawei Technologies CO. LTD., China); Yan Chen (Huawei Technologies, Canada)

Friday, December 8 9:00 - 10:30

WS14-1: Next Generation Multiple Access (NGMA) for Future
Wireless Communications 1

Keynote + Paper Session
Keynote: Prof. Kai-Kit Wong
Room: 407



Chairs: Xidong Mu (Queen Mary University of London, United Kingdom (Great Britain)),
Yixuan Zou (Queen Mary University of London, United Kingdom (Great Britain))

Keynote title: Fluid Antenna System for Extreme Massive Connectivity Abstract: "Be formless ... shapeless,
like water!", which were the words used by Bruce Lee, as he was revealing the philosophy of Jeet Kune
Do, the martial arts system Lee founded in 1967. Many parallels can be drawn in wireless communications
technologies where engineers have been seeking greater flexibility in using the spectral and energy
resources for improving network performance. In this talk, I will speak on some new ideas for improving
wireless communications performance, using a novel antenna technology, referred to as fluid antenna and
its great potential to achieve extreme massive connectivity that is not possible by other technologies we
know so far.

Keynote: Fluid Antenna System for Extreme Massive Connectivity...N/A
Kai Kit Wong (University College London, United Kingdom (Great Britain))

Achievability of Fluid Antenna Multiple Access: A Han-Kobayashi's Comparison...1201
Wee Kiat New, Kai Kit Wong, Hao Xu and Kin Fai Tong (University College London,
United Kingdom (Great Britain)); Chan-Byoung Chae (Yonsei University, Korea (South))

New Designs of Robust Uplink NOMA in Cognitive Radio Inspired Communications...1207
Yanshi Sun, Wei Cao and Momiao Zhou (Hefei University of Technology, China);
Zhiguo Ding (University of Manchester, United Kingdom (Great Britain))

RSMA-Integrated Full-Duplex Communications for Better Energy and
Spectral-Efficiency Trade-off...1213

Raviteja Allu (National Sun Yat-sen University, Taiwan); Mayur Vitthalrao Katwe
(Nanyang Technological University (NTU), Singapore); Keshav Singh (National Sun Yat-
sen University, Taiwan); Trung Q. Duong (Memorial University of Newfoundland,
Canada); Chih-Peng Li (National Sun Yat-sen University, Taiwan)

Resource Allocation for Sum-Rate Maximization in Multi-UAV SCMA Networks...1219
Saumya Chaturvedi Chaturvedi (IIIT-Delhi, India); Vivek A Bohara (Indraprastha
Institute of Information Technology, Delhi (IIIT-Delhi), India); Zilong Liu (University of
Essex, United Kingdom (Great Britain)); Anand Srivastava (Indraprastha Institute of
Information Technology Delhi, India); Pei Xiao (University of Surrey, United Kingdom
(Great Britain))

Friday, December 8 9:00 - 10:30
WS16-1: Channel Coding 1

Room: 406
Chairs: Wai Ho Mow (Hong Kong University of Science and Technology, Hong Kong), Huazi
Zhang (Huawei Technologies, Co. Ltd., China)



New Search for Optimized PAC Codes under SCL Decoding...1225
Murad Abdullah (The Hong Kong University of Science and Technology, Hong Kong);
Wai Ho Mow (Hong Kong University of Science and Technology, Hong Kong)

A Finite Blocklength Approach for AWGN Relay Network with Receiver-Transmitter
Feedback...1231

Han Deng, Dengfeng Xia, Yating Lin and Bin Dai (Southwest Jiaotong University,
China)

Polar Codes with Enhanced Weight Distribution...1237
Heping Wan and Joonyoung Cho (Samsung Research America, USA); Charlie Zhang
(Samsung Telecommunications America, USA)

An Efficient Construction of Polarization-Adjusted Convolutional Codes...1243
Zhuangzhuang Sun, Dengsheng Lin and Yue Xiao (University of Electronic Science and
Technology of China, China); Ming Xiao (Royal Institute of Technology, Sweden)

Adaptive Symbol Mapping for QC-LDPC Coded BICM HARQ Systems...1249
Hongsil Jeong and Min Jang (Samsung Electronics, Korea (South)); Seho Myung
(Samsung Electronics Co., Ltd., Korea (South)); Kyung-Joong Kim (Samsung
Electronics, Korea (South)); Seok-Ki Ahn (Electronics and Telecommunications
Research Institute, Korea (South)); Sang-Hyo Kim (Sungkyunkwan University, Korea
(South))

A Finite Blocklength Coding Scheme for the AR(1) Gaussian Channel with AWGN
Feedback Channel...1255

Dengfeng Xia, Han Deng and Guangfen Xie (Southwest Jiaotong University, China);
Chuanchuan Yang (State Key Laboratory of Advanced Optical Communication
Systems and Networks, Peking University, China); Bin Dai (Southwest Jiaotong
University, China)

Friday, December 8 9:00 - 10:30
WS17-1: Semantic Communication for 6G 1

Room: 409

A Wyner-Ziv Coding-Based Semantic Communication Approach with a Shared Semantic
Codebook...1261

Hongwei Zhang, Meixia Tao and Shuo Shao (Shanghai Jiao Tong University, China)

Deep Learning Enabled Video Semantic Transmission Against Multi-dimensional Noise...1267
Haiwen Niu and Luhan Wang (Beijing University of Posts and Telecommunications,
China); Zhaoming Lu (BUPT, China); Keliang Du (Beijing University of Posts and



Telecommunications, China); Xiang Ming Wen (Beijing University of posts and

telecommunications, China)

Multiuser Resource Allocation for Semantic-Relay-Aided Text Transmissions...1273
Zeyang Hu (Southern University of Science and Technology (SUSTech), China); Tianyu
Liu and Changsheng You (Southern University of Science and Technology, China);
Zhaohui Yang (Zhejiang University, China); Mingzhe Chen (University of Miami, USA)

Optical Flow-Based Video Sketch Graph Extraction...1279
Qiyuan Du, Yiping Duan, Zhipeng Xie, Xiaoming Tao and Renxiao Zeng (Tsinghua
University, China); Zhijuan Jin and Fei Li (China Tower Corporation Limited, China)

Neural Estimation for Rate-Distortion Function in Semantic Communications...1285
Dongxu Li (the Chinese University of Hong Kong, Shenzhen, China); Jianhao Huang
and Chuan Huang (The Chinese University of Hong Kong, Shenzhen, China); Xiaoqi
Qin (Beijing University of Posts and Telecommunications, China); Han Zhang (Beijing
University of Post and Telecommunication, United Kingdom (Great Britain))

Energy-Efficient Downlink Semantic Generative Communication with Text-to-Image
Generators... 1291

Hyein Lee (Jeonbuk National University, Korea (South)); Jihong Park (Deakin University,
Australia); Sooyoung Kim (Jeonbuk National University, Korea (South)); Jinho Choi
(Deakin University, Australia)

Friday, December 8 9:30 - 10:30
WS15-1: Digital Twin in Industrial Networks

ABC

ABC

Room: 403
Chair: Luca Foschini (University of Bologna, Italy)

Digital Twin-Native Al-Driven Service Architecture for Industrial Networks...1297
Kibra Duran and Matthew Broadbent (Edinburgh Napier University, United Kingdom
(Great Britain)); Gokhan Yurdakul (BTS Group, Turkey); Berk Canberk (Edinburgh
Napier University, United Kingdom (Great Britain))

Dantalion: Digital Twinning the Computing Continuum...1303
Sergio Laso (Global Process and Product Improvement SL & University of
Extremadura, Spain); Luis Jesus Martin Leén (University of Extremadura, Spain); Juan
Luis Herrera (University of Bologna, Italy); Jaime Galan-Jiménez, Javier Berrocal and
Juan Manuel Murillo Rodriguez (University of Extremadura, Spain)



Digital Twin of the Radio Environment: A Novel Approach for Anomaly Detection in
Wireless Networks...1307

Anton Krause, Mohd Danish Khursheed, Philipp Schulz, Friedrich Burmeister and
Gerhard P. Fettweis (Technische Universitdat Dresden, Germany)

Cost-Effective Approximate Aggregation Queries on Geospatial Big Data...1313
Isam Mashhour Al Jawarneh (University of Sharjah, United Arab Emirates); Rebecca
Montanari (University of Bologna, Italy); Antonio Corradi (University of Bologna & CIRI
ICT, Italy)

Friday, December 8 10:30 - 12:00
WS15-2: [IoT Networks

Room: 403
Chair: Cedric Westphal (Huawei Innovation Center, USA)

Rendering Delay Minimization in RIS-assisted Edge Computing for lloT with VR
Streaming...1319

Xuan Wang and Mithun Mukherjee (Nanjing University of Information Science and
Technology, China); Vikas Kumar (Bharat Sanchar Nigam Limited, India); Constandinos
X. Mavromoustakis (University of Nicosia & University of Nicosia Research Foundation,
Cyprus); Mian Guo (GPNU, China); Abdulhadi Shoufan (Khalifa University of Science
and Technology, United Arab Emirates); Qi Zhang (Aarhus University, Denmark)

Taking IoT Security to the Next Level: Hyperledger Fabric Private Blockchain enabled
IoT Middleware...1325

Muhammad Aslam Jarwar (University College London, United Kingdom (Great
Britain)); Sajjad Ali (Hankuk University of Foreign Studies, Korea (South)); Inayatullah
Inayatullah (Sheffield Hallam University, United Kingdom (Great Britain))

A Microservices Identification Method Based on Spectral Clustering for Industrial
Legacy Systems...1331

Teng Zhong (Beiling University of Post and Telecommunications, China); Yinglei Teng
(Beijing University of Posts and Telecommunications, China); Shijun Ma (Beijing
University of Posts and Telecommunication, China); Jiaxuan Chen (Beiling University of
Posts and Telecommunications, China); Sicong Yu (China Academy of Information and
Communications Technology, China)

A Multi-Level ML-based Optimization Framework for IloT Networks with Distributed
IRS Assisted UAVs...1338

Mahnoor Anjum and Muhammad Abdullah Khan (NUST, Pakistan); Syed Ali Hassan
(National University of Sciences and Technology, Pakistan); Haejoon Jung (Kyung Hee



University, Korea (South)); Aamir Mahmood and Mikael Gidlund (Mid Sweden
University, Sweden)

Novel Transmission Scheme Using Transmit Opportunity Transfer in Wi-Fi 8...1344
Gwangho Lee, Juseong Moon and Ronny Yongho Kim (Korea National University of
Transportation, Korea (South)); Woojin Ahn (Korea Railroad Research Institute, Korea
(South))

Experimental Jamming Detection Using Machine Learning in IEEE 802.11 Enterprise
Networks...1348

Vineeth Teeda, Davide Scazzoli and Maurizio Magarini (Politecnico di Milano, Italy);
Lorenzo Galati Giordano (Nokia Bell Labs, Germany)

Friday, December 8 11:00 - 12:30
WSO01-6: Reconfigurable intelligent surfaces

Room: 405
Chair: Boya Di (Peking University, China)

Toward Energy Efficient Multiuser IRS-Assisted URLLC Systems: A Novel Rank
Relaxation Method...1354

Jalal Jalali (JuliaSpace, USA); Filip Lemic (i2Cat Foundation, Spain); Hina Tabassum
(York University, Canada); Rafael Berkvens (University of Antwerp - imec, Belgium);
Jeroen Famaey (University of Antwerp & Imec, Belgium)

Distributed IRS Versus Centralized IRS: Which is Superior for Multi-Antenna
Transmission?...1361

Guangji Chen (University of Macau, China); Qingging Wu and Wen Chen (Shanghai
Jiao Tong University, China); Mengnan Jian, Yijian Chen and Jun Yang (ZTE
Corporation, China)

SWIPT-enabled Cell-free Millimeter-wave MIMO with Multiple IRSs... 1367
Tan Do-Duy (Ho Chi Minh City University of Technology and Education, Vietnam); Van
Thi Thanh Nguyen and Nguyen Cong Luong (Phenikaa University, Vietnam); Dusit
Niyato (Nanyang Technological University, Singapore)

Near-Field Sparse Channel Estimation for Extremely Large-Scale RIS-Aided Wireless
Communications...1373

Zixing Tang (Beijing University of Posts and Telcommunications, China); Yuanbin Chen
and Ying Wang (Beijing University of Posts and Telecommunications, China); Tiangi
Mao (Beijing Institute of Technology, China); Qingging Wu (Shanghai Jiao Tong
University, China); Marco Di Renzo (CNRS & Paris-Saclay University, France); Lajos
Hanzo (University of Southampton, United Kingdom (Great Britain))



Side Effects of IRS: On the Need for Coordination in 6G Multi-Operator IRS-assisted
Networks...1380

Joana Angjo (TU Berlin, Germany); Anatolij Zubow (Technische Universitat Berlin,
Germany); Falko Dressler (TU Berlin, Germany)

Multiuser Communications with Movable-Antenna Base Station Via Antenna Position
Optimization...1386
Xiangyu Pi (Beihang Univ, China); Lipeng Zhu (National University of Singapore,
Singapore); Zhenyu Xiao (Beihang University, China); Rui Zhang (National University of
Singapore, Singapore)

Friday, December 8 11:00 - 12:30
WS05-6: Integrated Sensing and Communications 6

Room: 408
Chair: Yuanhao Cui (Southern University of Science and Technology, China)

Beamforming Design for Integrated Sensing and Communication with Extended Target...1392
Yigiu Wang, Meixia Tao and Shu Sun (Shanghai Jiao Tong University, China)

CSI-based Sensing with NOMA of Multiple Sensing Users for ISAC...1398
Ayse Betiil Demir (Istanbul Medipol University, Turkey); Ebubekir Memisoglu (Istanbul
Medipol University, Turkey); Huseyin Arslan (Istanbul Medipol University, USA)

Robust Integrated Sensing and Communications in Delay-Doppler Domain using
Superimposed Training...1404

Lianet Mendez-Monsanto Suarez (Universidad Carlos III de Madrid, Spain); Kun Chen-
Hu (Aalborg University, Denmark); Maria Julia Fernandez-Getino Garcia (University
Carlos III of Madrid, Spain); Ana Garcia Armada (Universidad Carlos III de Madrid,
Spain)

Throughput-maximized Network Deployment in a Multi-NIB-aided ISAC Network...1410
Ki-Hong Park and Mohamed-Slim Alouini (King Abdullah University of Science and
Technology (KAUST), Saudi Arabia); Yunfei Chen (University of Durham, United
Kingdom (Great Britain))

A Joint Target Sensing and Communication Scheme in Bistatic Networks...1416
Na Zhao and Qing Chang (Beihang University, China); Xiao Shen, Yunlong Wang and
Yuan Shen (Tsinghua University, China)

Separable Multidimensional Orthogonal Matching Pursuit and its Application to Joint



Localization and Communication at mmWave...1421
Joan Palacios (North Carolina State University, USA); Nuria Gonzalez-Prelcic (University
of California San Diego, USA)

Friday, December 8 11:00 - 12:30
WS12-2: RIS-empowered 3CLS, Session 2

Channel Learning and Phy Security
Room: 410
Chair: Cunhua Pan (Southeast University, China)

RIS-Enhanced Cooperative Spectrum Sensing for Opportunistic Cognitive Radio
Networks...1427

Jungang Ge (University of Electronic Science and Technology of China, China); Shuo
Wang (Sony (China) Limited, China); Chen Sun (Sony China Research Laboratory
Beijing, China); Ying-Chang Liang (University of Electronic Science and Technology of
China, China)

RIS-based Reconfigurable Antenna for Anti-jamming Communications with Bit-Limited
ADCs...1433

Wenyu Jiang and Kaizhi Huang (Information Engineering University, China); Yi Ming
(Zhengzhou Institute of Information Science and Technology, China); Yajun Chen
(National Digital Switching System Engineering and Technological R&D Center,
China); Liang Jin (National Digital Switching System Engineering & Technological R&D
Center, China)

IRS-Aided Secure Communications with Linear Precoding: Performance Analysis and
System Design...1439

Xin Zhang, Dongfang Xu and Shenghui Song (The Hong Kong University of Science
and Technology, Hong Kong)

Secure Outage Analysis for RIS-Aided MISO Systems with Randomly Located
Eavesdroppers...1445

Wei Shi (Southeast University, China); Jindan Xu (Nanyang Technological University,
Singapore); Wei Xu (Southeast University, China); Chau Yuen (Nanyang Technological
University, Singapore); Lee Swindlehurst (University of California at Irvine, USA);
Xiaohu You (National Mobile communication Research Lab., Southeast University,
China); Chunming Zhao (National Mobile Communications Research Laboratory,
Southeast University, China)

Secure Transmission in Reconfigurable Intelligent Surface Aided Cooperative Cognitive



Radio System...1451
Yiran Huo and Limeng Dong (Northwestern Polytechnical University, China); Wanyu
Yan (Academy of Aerospace Solid Propulsion Technology, China); Wei Cheng
(Northwestern Polytechnical University, China); Li Yong (Shaanxi, xi‘an, China)

Channel Autocorrelation Estimation for IRS-Aided Wireless Communications Based on
Power Measurements...1457

Ge Yan, Lipeng Zhu and Rui Zhang (National University of Singapore, Singapore)

Friday, December 8 11:00 - 12:30
WS13-2: Channel Modeling for New Fregency and Scenarios

Room: 404
Chair: Jian Li (Huawei Technologies Co., Ltd., China)

Dual-Polarized Channel Measurements and Modeling at 132 GHz in an Indoor Factory...1463
Peijie Liu and Pan Tang (Beijing University of Posts and Telecommunications, China);
Lei Tian (Beijing University of Posts and Telecommunications & Wireless Technology
Innovation Institute, China); Zhaowei Chang (Beijing University of Posts and
Telecommunications, China); Yufeng Qin (Beijing University of Posts and
Telecommunications)

Characterization of mmWave and sub-6 GHz Propagation Channels in Manufacturing
Scenarios...1469

Cen Ling (Huawei, China); Hao Chen (Peng Cheng Laboratory, China); Chao Li (Huawei
Technologies Co., Ltd., China); Qibo Qin (China); Xuefeng Yin (Tongji University, China)

Characterization of Propagation in an Industrial Scenario from Sub-6 GHz to 300 GHz...1475
Diego Andrés Dupleich (Technische Universitat Ilmenau, Germany & Fraunhofer
Institute for Integrated Circuits IIS, Germany); Alexander Ebert, Yanneck Vélker-
Schéneberg and Damir Sitdikov (Technische Universitat Ilmenau, Germany); Mate
Boban (Huawei Technologies Duesseldorf GmbH, Germany); Lutfi Samara (Huawei
Technologies Duesseldorf GmbH, Munich Research Center & Technische Universitat
Braunschweig, Germany); Giovanni Del Galdo (Fraunhofer Institute for Integrated
Circuits IIS & Technische Universitat lmenau, Germany); Reiner S. Thoma (Ilmenau
University of Technology, Germany)

Statistical Characteristics of Excess Loss for UAV-to-Indoor Propagation Channel...1481
Congle Ge (Northwestern Polytechnical University, China); Daosen Zhai (Northwestren
Polytechnical University, China); Ruonan Zhang and Yi Jiang (Northwestern
Polytechnical University, China)



A Wideband MIMO Channel Model for Aerial Intelligent Reflecting Surface-Assisted
Wireless Communications...1487

Shaoyi Liu, Nan Ma, Yaning Chen, Ke Peng and Dongsheng Xue (Beijing University of
Posts and Telecommunications, China)

A 3GPP-Like Channel Simulation Framework Considering Near-Field Spatial
non-Stationary Characteristics of Massive MIMO...1493

Tianyang Gao and Pan Tang (Beijing University of Posts and Telecommunications,
China); Lei Tian (Beijing University of Posts and Telecommunications & Wireless
Technology Innovation Institute, China); Haiyang Miao (Beijing University of Posts and
Telecommunications, China); Zhigiang Yuan (Beijing University of Posts and
Telecommunications, Denmark & Aalborg University, Denmark)

Friday, December 8 11:00 - 12:30

WS14-2: Next Generation Multiple Access (NGMA) for Future
Wireless Communications 2

Paper Session
Room: 407
Chairs: Xidong Mu (Queen Mary University of London, United Kingdom (Great Britain)),
Yixuan Zou (Queen Mary University of London, United Kingdom (Great Britain))

Generalized Superimposed Pilot Enabled URLLC in the Finite Blocklength Regime...1499
Xingguang Zhou (Nanjing University of Posts and Telecommunications, China);
Yongxu Zhu (University of Warwick & London South Bank University, United Kingdom
(Great Britain)); Wenchao Xia and Jun Zhang (Nanjing University of Posts and
Telecommunications, China); Kai-Kit Wong (University College London, United
Kingdom (Great Britain))

Minimum-Latency Scheduling For Partial-Information Multiple Access Schemes...1505
Alberto Rech, Stefano Tomasin and Lorenzo Vangelista (University of Padova, Italy);
Cristina Emilia Costa (CNIT, Italy)

Superposition Coding in Cell-Free Massive MIMO with the Coexistence of eMBB and
URLLC...1511

Luyang Liu (China); Shaochuan Wu and Yongkui Ma (Harbin Institute of Technology,
China)

Fairness-Aware Reliability Maximization of a Novel RSMA Framework for URLLC...1517
Sadra Seyedmasoumian, Yao Zhu, Yulin Hu and Anke Schmeink (RWTH Aachen
University, Germany)



Coded Slotted ALOHA over Rayleigh Block Fading Channels: BP Threshold and
Converse Bound...1523

Yuhei Takahashi and Ippei Masuo (Doshisha University, Japan); Guanghui Song (Xidian
University, China); Tomotaka Kimura and Jun Cheng (Doshisha University, Japan)

Optimal Receive Filter Design for Misaligned Over-the-Air Computation...1529
Henrik Hellstrom and Seyedsaeed Razavikia (KTH Royal Institute of Technology,
Sweden); Viktoria Fodor (KTH NSE, Sweden); Carlo Fischione (KTH, Sweden)

Friday, December 8 11:00 - 12:30
WS16-2: Channel Coding 2

Room: 406
Chair: Alvin Y. Sukmadiji (University of Toronto, Canada)

On Polar Code Based Bit-level Probabilistic Shaping...1536
Liangming Wu (Qualcomm, USA); Wei Yang (Qualcomm Technologies, Inc, USA); Jing
Jiang (Qualcomm, USA); Kexin Xiao (Qualcomm, China); Wei Liu (Qualcomm
Technologies, Inc., USA); Changlong Xu (Qualcomm, USA); Hao Xu (Qualcomm
Technologies Inc., USA); Thomas Richardson (Qualcomm Flarion Inc., USA)

PAC Codes for Source and Joint Source-Channel Coding...1542
Mengfan Zheng (Peng Cheng Laboratory, China); Cong Ling (Imperial College London,
United Kingdom (Great Britain))

Deep-Polar Codes: An Efficient Error Correction Code for Short Blocklength
Transmission...1548

Geon Choi (POSTECH, Korea (South)); Namyoon Lee (Korea University, Korea (South))

A Novel Design for Geometric Constellation Shaping...1554
Yinhua Jia (Qualcomm Technologies, Inc., China); Liangming Wu and Changlong Xu
(Qualcomm, USA); Wei Liu (Qualcomm Technologies, Inc., USA); Hao Xu (Qualcomm
Technologies Inc., USA); Thomas Richardson (Qualcomm Flarion Inc., USA)

Generalized Spatially-Coupled Product-Like Codes using Zipper Codes with Irregular
Degree...1560
Alvin Y. Sukmadiji, Frank R. Kschischang and Mohannad Shehadeh (University of
Toronto, Canada)

A New Joint Source-Channel Coding in the Short Blocklength Regime...1566
Qianfan Wang, Yanzhi Chen, Jifan Liang and Baodian Wei (Sun Yat-Sen University,
China); Xiao Ma (Sun Yat-sen University, China)



Friday, December 8 11:00 - 12:30
WS17-2: Semantic Communication for 6G 2

Room: 409

MDVSC---Wireless Model Division Video Semantic Communication for 6G...1572
Zhicheng Bao, Haotai Liang, Chen Dong and Xiaodong Xu (Beijing University of Posts
and Telecommunications, China); Geng Liu (Smart Shine Microelectronics Technology
Co., Ltd., China)

Semantic Communications for Joint Image Recovery and Classification...1579
Zhonghao Lyu (The Chinese University of Hong Kong, Shenzhen, China); Guangxu Zhu
(Shenzhen Research Institute of Big Data, China); Jie Xu (The Chinese University of
Hong Kong (Shenzhen), China); Bo Ai (Beijing Jiaotong University, China); Shuguang
Cui (The Chinese University of Hong Kong, Shenzhen & CUHKSZ-FNii, China)

Resource Allocation for Semantic-Aware Mobile Edge Computing Systems...1585
Yihan Cang and Ming Chen (Southeast University, China); Zhaohui Yang (Zhejiang
University, China); Yuntao Hu and Yinlu Wang (Southeast University, China); Zhaoyang
Zhang (Zhejiang University, China); Kai Kit Wong (University College London, United
Kingdom (Great Britain))

Semantic Multi-Resolution Communications...1591
Matin Mortaheb (University of Maryland, USA); Mohammad Ali Khojastepour (NEC
Laboratories America, USA); Srimat Chakradhar (NEC Research Labs, USA); Sennur
Ulukus (University of Maryland, USA)

Optimal Semantic-aware Sampling and Transmission in Energy Harvesting Systems
Through the Aoll...1597
Abolfazl Zakeri (University of Oulu, Finland); Mohammad Moltafet (University of
California Santa Cruz (UCSC), USA); Marian Codreanu (Linkoping University, Sweden)
Spatiotemporal Attention-based Semantic Compression for Real-time Video
Recognition...1603

Nan Li (Aarhus University, Denmark); Mehdi Bennis (Centre of Wireless
Communications, University of Oulu, Finland); Alexandros losifidis and Qi Zhang
(Aarhus University, Denmark)

Friday, December 8 2:00 - 3:30
WS12-3: RIS-empowered 3CLS, Session 3

Advanced Design-2
Keynote Speaker: Prof. Rui Zhang



Room: 410
Chair: Qingging Wu (Shanghai Jiao Tong University, China)

KEYNOTE TITLE: INTELLIGENT SURFACES FOR WIRELESS COMMUNICATIONS: LIVING AT THE INTERFACE
OF ELECTROMAGNETIC AND COMMUNICATION THEORIES

On Partitioning Enabled IRS-Assisted Co-operative NOMA with Mode Switching...1609
Debakshi Dey and Kamal Agrawal (Indian Institute of Technology Delhi, India); Anand
Jee and Shankar Prakriya (Indian Institute of Technology, Delhi, India)

Intelligent Reflecting Surface Aided High-Speed Train Communications with Relaying:
Joint Active and Passive Beamforming Design...1615

Jie Feng and Beixiong Zheng (South China University of Technology, China);
Changsheng You (Southern University of Science and Technology, China); Xue Xiong,
Jie Tang and Fangjiong Chen (South China University of Technology, China)

Binary Power Control and Passive Beamforming for RIS-Assisted Spectrum Sharing
Network...1621

Priyanka Das and Sumukha Kashyap (International Institute of Information Technology
Bangalore, India); Rimalapudi Sarvendranath (IIT Guwahati, India); Amrita Mishra
(International Institute of Information Technology Bangalore, India)

Max-Min Fairness in STAR-RIS Assisted WPCNs...1627
Guangyu Zhu (Beijing University of Posts and Telecommunications, China); Xidong Mu
(Queen Mary University of London, United Kingdom (Great Britain)); Li Guo, Ao Huang
and Shibiao Xu (Beijing University of Posts and Telecommunications, China)

Friday, December 8 2:00 - 3:30
WS15-3: Next Generation Networks

Room: 403
Chair: Cedric Westphal (Huawei Innovation Center, USA)

Decomposition Based Interference Management Framework for Local 6G Networks...1633
Samitha Gunarathne, Thushan Sivalingam, Nurul Huda Mahmood, Premanandana
Rajatheva and Matti Latva-aho (University of Oulu, Finland)

Federated Learning based Flow Aware AQM for 5G Networks and Beyond...1639
Shreyanshu Agarwal and Vasanth Kanakaraj (Samsung R&D Institute India-Bangalore,
India); Sukhdeep Singh (Samsung R&D India - Bangalore, India); Jay Dilipbhai Rathod
(Samsung R&D India-Bangalore, India); Issaac Kommineni (Samsung R&D Institute
India-Bangalore, India)



Binary MIMO Detection via Extreme Learning Machines in 5G Network and Beyond...1644
Umair Mujtaba Qureshi (Chinese University of Hong Kong, Hong Kong); Wai-Yiu
Keung (The Chinese University of Hong Kong, Hong Kong)

The Band Selection decision for 6GHz using RSSI and Channel Utilization...1650
Seongsu Choi (Mobile eXperience Business, Samsung Electronics, Republic of Korea,
Korea (South)); Madhan Raj Kanagarathinam (Samsung Research Institute India
Bangalore, India & Indian Institute of Technology Madras, India); Jayendra Reddy
Kovvuri (Samsung R&D Institute, Bangalore, India); Krishna M. Sivalingam (Indian
Institute of Technology Madras, India)

Blockchain and Zero-Sum Game-based Energy Trading Scheme for Electric Vehicles...1656
Riya Kakkar (Institute of Technology, Nirma University, India); Tejal Rathod and Jigna
Hathaliya (Nirma University, Ahmedabad, Gujarat, India); Rajesh Gupta and Nilesh
Kumar Jadav (Institute of Technology, Nirma University, India); Sudeep Tanwar
(Institute of Technology Nirma University Ahmedabad Gujarat, India); Smita Agrawal
(Institute of Technology, Nirma University, India); Joel J. P. C. Rodrigues (Senac Fac of
Ceard, Brazil & Instituto de Telecomunicag¢des, Portugal)

FogEye: Towards Performance Efficient Fog Networking Telemetry...1662
Simian Chen (ShenZhen University, China); Dongbiao He (Sangfor Technologies Inc,
China); Zhongxing Ming (Guangdong Laboratory of Artificial Intelligence and Digital
Economy (SZ), China); Laizhong Cui (Shenzhen University, China)

Friday, December 8 2:00 - 3:30
WS16-3: Channel Coding 3

Room: 406
Chair: Li Chen (Sun Yat-sen University, China)

Step-GRAND: A Low Latency Universal Soft-input Decoder...1668
Syed Mohsin Abbas (The Hong Kong University of Science and Technology (HKUST),
Hong Kong); Chi-Ying Tsui (Hong Kong University of Science and Technology, Hong
Kong); Marwan Jalaleddine and Warren Gross (McGill University, Canada)

Perturbation-enhanced SCL decoder for Polar codes...1674
Xianbin Wang, Huazi Zhang and Jiajie Tong (Huawei Technologies, Co. Ltd., China);
Jun Wang (Huawei Technologies Co. Ltd, China); Jianglei Ma (Huawei, Canada); Wen
Tong (Huawei Technologies Canada Co., Ltd., Canada)

Low-Complexity Chase Decoding of Hermitian Codes with Re-encoding Transform and



Fast Factorization...1680
Jiwei Liang (Sun Yat-Sen University, China); Li Chen (Sun Yat-sen University, China)

A High Flexibility Decoding Structure with High Hardware Utilization Efficiency for
QC-LDPC...1686

Zhenliang Ye, Xiongfei Zhai, Jinhong Mo and Guojun Han (Guangdong University of
Technology, China)

Soft-Output Deep Neural Network-Based Decoding...1692
Dmitry Artemasov, Kirill Andreev, Pavel Rybin and Alexey A. Frolov (Skolkovo Institute
of Science and Technology, Russia)

Guessing Random Additive Noise Decoding with Quantized Soft Information...1698
Peihong Yuan (MIT, USA); Ken R. Duffy (Northeastern University, USA); Evan Gabhart
and Muriel Médard (MIT, USA)

Friday, December 8 2:00 - 3:30

WS18-1: Sustainable and Intelligent Green IoT for 6G and
Beyond 1

Room: 404
Chair: Aryan Kaushik (University of Sussex, United Kingdom (Great Britain))

WS18-1.1 Mission Time Minimization for Multi-UAV-Enabled Wireless Powered Data
Collection Systems...1704

Guangyu Zhu (Beijing University of Posts and Telecommunications, China); Xidong Mu
(Queen Mary University of London, United Kingdom (Great Britain)); Li Guo and
Shibiao Xu (Beijing University of Posts and Telecommunications, China)

WS18-1.2 Resource Optimization for Integrated Terrestrial Non-Terrestrial Networks
Involving IRS...1710

Wali Ullah Khan, Asad Mahmood and Eva Lagunas (University of Luxembourg,
Luxembourg); Muhammad Ali Jamshed (University of Glasgow, Glasgow G12 8QQ,
United Kingdom (Great Britain)); Symeon Chatzinotas and Bjorn Ottersten (University
of Luxembourg, Luxembourg)

WS18-1.3 Active Reconfigurable Intelligent Surface-Assisted Bistatic Backscatter
Communications...1716

Yanchi Chen, Jun Wang and Ying-Chang Liang (University of Electronic Science and
Technology of China, China)

WS18-1.4 QoS-Aware BPSK Modulation for Sustainable Backscattering in Energy



Harvesting IloT Systems...1722
Amus Chee Yuen Goay (The University of New South Wales, Australia); Deepak Mishra
(University of New South Wales (UNSW) Sydney, Australia); Aruna Seneviratne
(University of New South Wales, Australia)

Friday, December 8 2:00 - 3:30
WS19-1: Native Al in 6G

Room: 405

Chair: Rongpeng Li (Zhejiang University, China)

Centralized Digital Predistortion in 6G: Distributed Task Offloading and Scheduling
for Complexity-Reduced PA Linearization...1728

Pengyi Jia, Jiazhi Chen and Xianbin Wang (Western University, Canada); Ming Jian and
Peyman Neshaastegaran (Huawei Technologies Co. LTD., Canada)

Al-enabled Offloading Decision-Making and Resource Allocation Optimization under
Emergency Scenarios...1734

Menggian Cheng, Xiaogin Song and Lei Lei (Nanjing University of Aeronautics and
Astronautics, China)

Hybrid Strategy-based Aol-Awared Collaborative Edge Computing Algorithm in
Federated Mode...1740

Changao Ye, Xiaogin Song, Lijuan Zhang and Wenjing Zhang (Nanjing University of
Aeronautics and Astronautics, China)

Energy-Efficient Federated Transfer Learning in 6G Native Al Networks...1746
Meihui Hua, Tianjiao Chen, Na Li and Zhang Huimin (China Mobile Research Institute,
China)

Deep Learning based Modulation Classification in Radio Access Network...1752
Hongqing Guo and Shengliang Peng (Huagiao University, China); Tongyun Li and
Michael J Crisp (University of Cambridge, United Kingdom (Great Britain)); Richard
Penty (Cambridge University, United Kingdom (Great Britain))

Energy-efficient Resource Allocation for 6G Hybrid Network Based on Native Al...1758
Kuo Cui, Jing Wang, Yitong Liu, Yuehong Gao and Hongwen Yang (Beijing University
of Posts and Telecommunications, China); Zhimin He (China Mobile Research Institute,
China)



Friday, December 8 2:00 - 3:30

WS20-1: FutureG Experimental Test Platforms for Advanced
Systems Implementation and Research
Room: 407

Multi-Cluster Orchestration of 5G Experimental Deployments in Kubernetes over
High-Speed Fabric...1764

Ilias Syrigos (University of Thessaly, Greece); Nikos Makris (University of Thessaly &
CERTH, Greece); Thanasis Korakis (University of Thessaly, Greece)

i-CORA - a Large-Scale Experimentation Platform for End-to-End 5G Services... 1770
Min Xie (Telenor Research & Telenor Group, Norway); Muhammad Faheem Awan,
Jane Frances Pajo and Abdelhakim Cherifi (Telenor Research and Innovation, Norway);
Eric Lajoie (RedHat, Norway); John Gill (Emblasoft, Norway)

Design and Implementation of Next-generation Research Platforms...1777
Fransiscus Asisi Bimo and Ray-Guang Cheng (National Taiwan University of Science
and Technology, Taiwan); Chien-Chao Tseng (National Chiao-Tung University, Taiwan);
Cheng-Rong Chiang, Chih-Hsiang Huang and Xiu-Wei Lin (National Taiwan University
of Science and Technology, Taiwan)

SLICES Data Management Infrastructure for Reproducible Experimental Research on
Digital Technologies...1783

Yuri Demchenko (University of Amsterdam, The Netherlands); Sebastian Gallenmdiller
(Technical University of Munich, Germany); Serge Fdida (Sorbonne University, France);
Panayiotis Andreou (University of Central Lancashire, Cyprus); Damien Saucez (Inria,
France); Thijs Rausch (University of Amsterdam, Ukraine)

Multi-RAT enhanced Private Wireless Networks with Intent-Based Network
Management Automation...1789

Amin Emami, Hilary Frank, Wenhao He, Anderson Bravalheri, Adrian-Cristian
Nicolaescu, Haiyuan Li, Hamid Falaki, Shuangyi Yan, Reza Nejabati and Dimitra
Simeonidou (University of Bristol, United Kingdom (Great Britain))

Remote Orchestration of NextG Services Across the Global Internet: An Experimental
Study...1795

Shalini Choudhury (Rutgers University, USA); Prasad Netalkar (WINLAB, Rutgers
University, USA); Frank Slyne and Diarmuid Collins (Trinity College Dublin, Ireland);
Sumaiya Binte Ali and Daniel Kilper (Trinity College Dublin & CONNECT Centre,
Ireland); Ivan Seskar (WINLAB, Rutgers University, USA); Dipankar Raychaudhuri
(Rutgers University, USA)



Friday, December 8 2:00 - 3:30
WS21-1: Edge-Al-loT 1

Room: 408

WS21-1.1 Hierarchical Extended Kalman Filter Cooperative Positioning Algorithm for
UAV Swarm...1801

QingHua Luo (Harbin Institute of Technology at WeiHai & The Hong Kong Polytechnic
University, China); Shenghui Li, Xiaozhen Yan and Xinyue Zhou (Harbin Institute of
Technology, China)

WS21-1.2 A Survey on Security and Privacy of Multimodal LLMs - Connected Healthcare
Perspective...1807

Md Abdur Rahman (University of Prince Mugrin, Saudi Arabia)

WS21-1.3 Efficient Deep Learning Model for Brain Tumor Classification with
Explainable Al...N/A
Ishan Budhiraja (Bennett University, Greater Noida, India); Deepanshi Chaudhary
(Bennett University, India); Ruchika Arora (SR University, India)
WS21-1.4 Cloud RAN Based Privacy Preserving Federated Cross Domain Anomaly
Detection in loT Devices Logs...1820

Zarka Bashir (Indian Institute of Technology Hyderabad, India); Swaraj Kumar
(Samsung R&D Institute, India); Vishal Murgai (Samsung R&D Institute, India-
Bangalore, India); Sukhdeep Singh (Samsung R&D India - Bangalore, India)
WS21-1.5 EAR: An Energy Efficient Human Activity Recognition from Wearable Devices...1826
Shruti Mishra (IIT Ropar, India); Sujata Pal (Indian Institute of Technology Ropar, India)

WS21-1.6 HEAL-SDN: Artificial Neural Network-based Secure Data Exchange Framework for
SDN Controllers in Healthcare...1832

Malaram Kumbhar (Institute of Technology Nirma University Ahmedabad, India);
Jitendra Bhatia (Nirma University, India); Nilesh Kumar Jadav (Institute of Technology,
Nirma University, India); Ali Asgar Padaria (Nirma University, India); Rajesh Gupta
(Institute of Technology, Nirma University, India); Sudeep Tanwar (Institute of
Technology Nirma University Ahmedabad Gujarat, India); Joel J. P. C. Rodrigues (Senac
Fac of Ceara, Brazil & Instituto de Telecomunicag¢des, Portugal)

Friday, December 8 2:00 - 3:30

WS22-1: Physical-Layer Schemes for Security and Privacy in
Beyond 5G/6G and Internet of Things Networks

(PHYSEC)



Room: 409

Cooperative Jamming for Physical Layer Security Enhancement Using Deep
Reinforcement Learning...1838

Sayed Amir Hoseini, Faycal Bouhafs, Neda Aboutorab and Parastoo Sadeghi
(University of New South Wales, Australia); Frank den Hartog (University of New South
Wales & DoVes Research, Australia)

Grain-128PLE: Generic Physical-Layer Encryption for loT Networks...1844
Marcus de Ree (Germany); Georgios Mantas (Instituto de Telecomunicagdes - Polo de
Aveiro, Portugal); Jonathan Rodriguez (Instituto de Telecomunica¢des, Portugal)

Secure Transmission for MIMO THz Communication System...1850
Shubha Sharma (Nanyang Technological University, Singapore); Jun Siang Ong
(Nanyang Technological University Singapore, Singapore); A S Madhukumar (Nanyang
Technological University, Singapore)

Secret Key Generation Assisted by Reconfigurable Intelligent Surfaces for Quasi-static
Channel...1856

Lijun Yang, Tiancheng Zhu and Zishuo Chen (Nanjing University of Posts and
Telecommunications, China); Haitao Lu (ZTE Corporation, China)

Signal Domain Multi-Component Based Secure Hybrid Precoding for mmWave Systems...1862
Heng Dong, Xiaojie Fang and Siyi Li (Harbin Institute of Technology, China); Xuejun
Sha (Communication Research Center, Harbin Institute of Technology, China);
Zhuoming Li (Harbin Institute of Technology, China)

Quant-Meta: Quantum Key distribution Framework for Telesurgery in Metaverse
Environment...1868

Pronaya Bhattacharya (Amity School of Engineering and Technology, Amity University,
India); Vishakha K Ralegankar (Nirma University, India); Rajesh Gupta (Institute of
Technology, Nirma University, India); Sudeep Tanwar (Institute of Technology Nirma
University Ahmedabad Gujarat, India); Joel J. P. C. Rodrigues (Senac Fac of Cear3,
Brazil & Instituto de Telecomunicagdes, Portugal)

Friday, December 8 4:00 - 5:30
WS12-4: RIS-empowered 3CLS, Session 4

Sensing and Positioning
Room: 410
Chair: Omid Taghizadeh (Lenovo (Deutschland) GmbH, Germany)



Fully-Passive versus Semi-Passive IRS-Enabled Sensing: SNR Analysis...1874
Xianxin Song (The Chinese University of Hong Kong, Shenzhen, China); Xinmin Li
(Southwest University of Science and Technology, China); Xiaogi Qin (Beijing
University of Posts and Telecommunications, China); Jie Xu (The Chinese University of
Hong Kong (Shenzhen), China)

Full-Duplex Operation of ISAC: Self-Interference Reduction from the Lens of IRS...1880
Ehsan Tohidi (Fraunhofer HHI, Germany); Ramez Askar (Fraunhofer Institute for
Telecommunications, Heinrich Hertz Institute, Germany); Zoran Utkovski (Fraunhofer
HHI, Germany); Slawomir Stanczak (Technische Universitat Berlin & Fraunhofer
Heinrich Hertz Institute, Germany)

CsiNet-Former Network for Bilateral User 3D Localization in STAR-RIS-Assisted MISO
Systems...1886

Jianzheng Li, Weijiang Wang, Rongkun Jiang and Shihan Huang (Beijing Institute of
Technology, China)

RIS-assisted Environment Aware Positioning in 6G Wireless Networks...1892
Atiquzzaman Mondal (Indian Institute of Information Technology Guwahati, India);
Sudip Biswas (Indian Institute of Information Technology, Guwahati, India)

Enhancing NLoS RIS-Aided Localization with Optimization and Machine Learning...1898
Rafael A. P. Aguiar (INESC TEC & University of Porto, Portugal); Nuno M. Paulino and
Luis M. Pessoa (INESC TEC & Faculty of Engineering, University of Porto, Portugal)

Vehicle-Mounted Intelligent Surface for Cooperative Localization in Cellular Networks...1904
Kaitao Meng (University College London, United Kingdom (Great Britain)); Qingqing
Wu and Wen Chen (Shanghai Jiao Tong University, China); Deshi Li (Wuhan University,
China)

Friday, December 8 4:00 - 5:30
WS13-3: Channel Modeing Methodology

Room: 403
Chair: Jian Li (Huawei Technologies Co., Ltd., China)

DataAl-6G: A System Parameters Configurable Channel Dataset for Al-6G Research...1910
Zibing Shen and Li Yu (Beijing University of Posts and Telecommunications, China);
Yuxiang Zhang (Beijing University of Posts & Telecommunications, China); Jianhua
Zhang (Beijing University of Posts and Telecommunications, China); Zhen Zhang (Inner
Mongolia University, China); Xidong Hu (Beijing University of Posts and
Telecommunications, China); Shuangfeng Han (China Mobile, China); Jing Jin (CMRI,



China); Guangyi Liu (China Mobile Research Institute, China)

Transformer-based GAN for Terahertz Spatial-Temporal Channel Modeling and
Generating... 1916

Zhengdong Hu, Yuanbo Li and Chong Han (Shanghai Jiao Tong University, China)

A Novel Hybrid Fingerprint-Based Indoor Localization Scheme with Hierarchical
Training...1922
Fan Yu, Mingqi Guo, Ping Wang, Guangzheng Jing, José Rodriguez-Pifieiro and
Xuefeng Yin (Tongji University, China)

A Ray-Launching Algorithm for Polarized Wireless Channel Prediction...1928
Gang Yu and Lingyou Zhou (University of Sheffield, United Kingdom (Great Britain));
Jiliang Zhang (Northeastern University, China); Jie Zhang (University of Sheffield, Dept.
of Electronic and Electrical Engineering, United Kingdom (Great Britain))

Complex Permittivity Extraction of Building Materials from Transmission/Reflection
Measurements at Sub-THz Band...1934

Yang Wang, Yueyang Liu and Xi Liao (Chongging University of Posts and
Telecommunications, China); Ziming Yu (Huawei Technologies CO., LTD, China);
Guangjian Wang (Huawei Technologies Co., Ltd., China); Jie Zhang (University of
Sheffield, Dept. of Electronic and Electrical Engineering, United Kingdom (Great
Britain))

Performance Analysis of A uRLLC System Based on A Quasi-static GBSM...1940
Yang Ou, Xichen Mao and Jie Huang (Southeast University, China); Cheng-Xiang Wang
(Southeast University, China & Purple Mountain Laboratories, China)

Friday, December 8 4:00 - 5:30

WS14-3: Next Generation Multiple Access (NGMA) for Future
Wireless Communications 3

Paper Session
Room: 406
Chairs: Xidong Mu (Queen Mary University of London, United Kingdom (Great Britain)),
Yixuan Zou (Queen Mary University of London, United Kingdom (Great Britain))

Outage Performance of HARQ-CC-Assisted IRS-NOMA Systems...1946
Bin Dai (Nanjing University of Posts and Telecommunications, China); Xinwei Yue
(Beijing Information Science and Technology University (BISTU), China); Zhen Mei
(Nanjing University of Science and Technology, China); Francis C.M. Lau (The Hong
Kong Polytechnic University, Hong Kong); Yulong Zou (Nanjing University of Posts and



Telecommunications, China); Tian Li (The 54th Research Institute of CETC, China)

BER Analysis for a MIMO-NOMA System Using QPSK Modulation and Linear MMSE
Detection...1952

Chin-Liang Wang and Yu-Cheng Ding (National Tsing Hua University, Taiwan)

DMPACT: A Data Detection Solution for NOMA-Based Uplink Cell-Free MIMO Networks...1958
Ti-Yu Chen (National Taiwan University, Taiwan); Chia-Hao Yu (MediaTek, Taiwan); Tzi-
Dar Chiueh (National Taiwan University, Taiwan)

RS-Net: Neural Network-enhanced Receivers for MIMO Rate Splitting Multiple Access...1964
Dheeraj Raja Kumar (Centre Tecnologic de Telecomunicacions de Catalunya &
Universitat Politecnica de Catalunya, Spain); Carles Antén-Haro (Centre Tecnologic de
Telecomunicacions de Catalunya (CTTC), Spain); Xavier Mestre (Centre Tecnologic de
Telecomunicacions de Catalunya (CTTC), Spain)

Deep Learning-Based Spectral and Energy Efficiency Optimization for CoMP in HetNets...1970
Donghyeon Kim and Haejoon Jung (Kyung Hee University, Korea (South)); In-Ho Lee
(Hankyong National University, Korea (South))

Per-Replica Power Diversity in Grant-Free Multiple Access: Design and Performance
Evaluation...1976

Estefania Recayte (German Aerospace Center - DLR, Germany); Federico Clazzer
(German Aerospace Center (DLR), Germany)

Friday, December 8 4:00 - 5:30

WS18-2: Sustainable and Intelligent Green IoT for 6G and
Beyond 2

Room: 404

Chair: Aryan Kaushik (University of Sussex, United Kingdom (Great Britain))

A panel on NTN IoT and Use Cases for 6G and Beyond

WS18-2.1 A Comparative Analysis of MU-NOMA IRS- and Relay-Assisted Symbiotic
Radio IoT Networks...1982
Derek Kwaku Pobi Asiedu (IMT-Atlantique, France); Samuel Kwamena Menanor and
Prince Anokye (Hanbat National University, Korea (South)); Mustapha Benjillali (INPT,
Morocco); Kyoung-Jae Lee (Hanbat National University, Korea (South)); Samir Saoudi
(IMT Atlantique, France)

WS18-2.2 Optimizing Resource Utilization using Vector Databases in Green Internet of



Things...1988
Dinesh Kumar Sah (Indian Institute of Technology (ISM) Dhanbad, India)

WS18-2.3 Efficient and Resilient Data Synchronization with Timestamp Compression in
IoT Systems...1994

Pengyi Jia, Yue Wen and Xianbin Wang (Western University, Canada)

WS18-2.4 Performance Analysis of STAR-RIS Enhanced CoMP-NOMA Multi-Cell
Networks...2000

Muhammad Umer (National University of Sciences and Technology, Pakistan);
Muhammad Ahmed Mohsin (National University of Science and Technology, Pakistan);
Syed Ali Hassan (National University of Sciences and Technology, Pakistan); Haejoon
Jung (Kyung Hee University, Korea (South)); Haris Pervaiz (University of Essex, United
Kingdom (Great Britain))

WS18-2.5 Reconfigurable Intelligent Surfaces Enhanced NOMA D2D Communications
Underlaying UAV Networks...2006

Wali Ullah Khan, Eva Lagunas and Asad Mahmood (University of Luxembourg,
Luxembourg); Zain Ali (King Abdullah University of Science and Technology, Saudi
Arabia); Symeon Chatzinotas and Bjorn Ottersten (University of Luxembourg,
Luxembourg)

WS18-2.6 Enhancing Industrial 4.0 Connectivity: A D2D-Based Algorithm for Blind Spot
Mitigation in 5G Future Networks Enabled Smart Industry...2012

Muhammad Farhan Khan (University College Cork, Ireland); Adeel Igbal (COMSATS
University Islamabad, Pakistan); Adnan Rashid (Politecnico di Bari, Italy); Atif Shakeel
(COMSATS University Islamabad, Pakistan)

Friday, December 8 4:00 - 5:30
WS19-2: Digital twin and large model in 6G

Room: 405

Chair: Rongpeng Li (Zhejiang University, China)

A Multi-dimensional Resource Cooperative Allocation Scheme Based on Wireless
Digital Twin Network...2018

Qingbi Zheng and Guangyu Li (China Mobile Research Institute, China); Yitong Liu,
Yuehong Gao, Kuo Cui and Jinyang Liu (Beijing University of Posts and
Telecommunications, China)

Multi-Agent Probabilistic Ensembles with Trajectory Sampling for Connected



Autonomous Vehicles...2025
Ruogi Wen and Jiahao Huang (Zhejiang University, China); Zhifeng Zhao (Zhejiang
Lab, China)

Semi-Federated Learning Based Digital Twin in Large-Scale Heterogeneous Industrial
Internet of Things...2031

Xiaozheng Li and Xiangxue Ma (Shandong Jianzhu University, China); Haixia Zhang
and Dongfeng Yuan (Shandong University, China)

Integration of Scaled Real-world Testbeds with Digital Twins for Future Al-enabled 6G
Networks...2037

Cedrik Krieger (TU Dortmund University, Germany); Harun Teper (Technical University
of Dortmund, Germany); Julia Freytag (Fraunhofer IML, Germany); Irfan Fachrudin
Priyanta (TU Dortmund University & Chair of Material Handlings and Warehousing,
Germany); Philipp Schulte (Fraunhofer IML, Germany); Moritz Roidl, Jian-Jia Chen and
Christian Wietfeld (TU Dortmund University, Germany)

Optimization of Broadcast Beams in Massive MIMO: Learning from A Digital Twin...2043
Yuxuan Li, Cheng Zhang and Yongming Huang (Southeast University, China); Qingbi
Zheng (China Mobile Research Institute, China)

Al Large Model and 6G Network...2049
Liexiang Yue and Tianjiao Chen (China Mobile Research Institute, China)

Friday, December 8 4:00 - 5:30
WS20-2: Communication and Computing Integrated Networks

Room: 407
Chairs: Yongming Huang (Southeast University, China), Nurit Sprecher (Nokia, Israel), Qi Sun
(China Mobile Research Institute, China), Yifei Yuan (China Mobile Research
Institute, China)

Task-Oriented Offloading and Resource Allocation in Edge Computing with Economic
Constraint...2055

Wenjing Xu, Wei Wang and Qihui Wu (Nanjing University of Aeronautics and
Astronautics, China)

Mobility-Aware Dynamic Service Migration in Communication and Computing
Integrated VNETs...2061

Haoran Liu, Ning Jiang, Fengxian Guo and Shi Yan (Beijing University of Posts and
Telecommunications, China); Mugen Peng (Beijing University of posts &
Telecommunications, China)



Coding Unit Partitions using Depth-wise Separable Convolution in Versatile Video
Coding (VVC)...2067

Jyotirmoy Karjee (Samsung, Bangalore, India); Aryan Dubey (Sansung R&D Institute
Bangalore, India); Anurag Chaudhary (Samsung R&D Institute, India)

Computing Task Orchestration in Communication and Computing Integrated Mobile
Network...2073

Zigi Chen (China Mobile & China Mobile Research Institute, China); Yi Ren (Johns
Hopkins University, USA); Qi Sun (China Mobile Research Institute, China); Nan Li
(China Mobile Communications Corporation & China Mobile Research Institute,
China); Yantao Han (China Mobile, China); Yuhong Huang (China Mobile Research
Institute, China); Hongtao Li (Beijing University of Posts and Telecommunications,
China); Chih-Lin I (China Mobile Research Institute, China)

Joint optimization of training job placement and SFC orchestration for ML services in
ZTN...2079
Xuening Shang (Beijing Jiao Tong University, China); Deyun Gao and Dong Yang
(Beijing Jiaotong University, China); Chuan Heng Foh (University of Surrey, United
Kingdom (Great Britain))

A local positioning architecture for communication and computing integrated 5G
networks...2085
Xinyi Wang (China Mobile Research Institute, China); GuiYing Wang (CHINA MOBILE,
China); Rui Wang, Long Zhang, Jinxia Cheng and Wei Deng (China Mobile Research
Institute, China); Yantao Han (China Mobile, China); Xu Zhou (China Mobile Group
Chonggqing Co., China)

Friday, December 8 4:00 - 5:30
WS21-2: Edge-Al-IoT 2

Room: 408

WS21-2.1 Detecting Data Poisoning in Split Learning Using Intraclass-Distance Inflated
Loss...2091

Mohammad Kohankhaki (INDA, RWTH Aachen University, Germany); Ahmad Ayad
(RWTH Aachen University, Germany); Mahdi Mahmoud Barhoush (KopernikusstraBe
16 & RWTH University, Germany); Anke Schmeink (RWTH Aachen University,
Germany)

WS21-2.2 An Explainable Al Framework for Artificial Intelligence of Medical Things...2097
Al Amin and Kamrul Hasan (Tennessee State University, USA); Salaeh Zein-Sabatto
(Ten State U, USA); Deo Chimba (Tennessee State University, USA); Imtiaz Ahmed



(Howard University, USA); Tariqul Islam (Syracuse University, USA)

WS21-2.3 Context-Aware Hard and Slow Fall Detection...N/A

Sinda Besrour (University of Moncton, Canada); Gael S. Mubibya (Université de
Moncton, Canada); Zikuan Liu and Jalal N Almhana (Universite de Moncton, Canada)

WS21-2.4 Collaborative Medical Smart Spaces for an Enhanced Health Issues Detection...2109
Saad El Jaouhari (ISEP, France)

WS21-2.5 Al-Assisted Risk Management Systems in Healthcare Industries of Smart
Cities...2113
Ibrahim Alrashdi and M M Kamruzzaman (Jouf University, Saudi Arabia); Md Altab
Hossin (Chengdu University, China)
WS21-2.6 Key Technologies, Applications, Trends of Visual Analysis and Prediction in
Healthcare System...2118

Md Altab Hossin (Chengdu University, China); M M Kamruzzaman, Abdulaziz Marzouq
Alsharari, Ayman Almjnoony and Ibrahim Alrashdi (Jouf University, Saudi Arabia)

Friday, December 8 4:00 - 5:30

WS22-2: Information Security in Space-Aerial-Terrestrial
Integrated Networks

ISSATINtNtw
Room: 409
Chair: Ang Gao (Northwestern Polytechnical University, China)

Machine Learning based Waveform Reconstruction Demodulation Method for Space
Borne AlS Signal...2123

Yuanxing Zheng (Oceanstellar Ltd., China)

SEMUAV: A Cooperative Semantic Communication Method in SATIN...2129
Shaobo Ma and Wei Liang (Northwestern Polytechnical University, China); Boxuan
Zhang (Northwestern Polytechnique University, China); Xuan Xue (Xidian University,
China); Ang Gao (Northwestern Polytechnical University, China)

Secrecy Performance Analysis for OTFS Modulation Based Downlink LEO Satellite
Communication...2135

Zan Li and Junfan Hu (Xidian University, China); Jia Shi (China); Haochen Niu (Xidian
University, China)

Uplink Security Analysis of Hybrid RF-FSO Cooperative Satellite-Aerial-Terrestrial



Networks...2140
Yuanyuan Ma (Beijing Information Science and Technology University, China); Zhan Xu
(Beijing Information Science & Technology University, China); Lu Tian and Ruxin Zhi
(Beijing Information Science and Technology University, China); Xuhui Ding (Beijing
Institude of Technology, China); Xiangyuan Bu (Beijing Institute of Technology, China)

A Blockchain-based Performance Monitoring Scheme for Network Function
Virtualization in Space-Aerial-Terrestrial Integrated Networks...2146

Yitong Chen, Xi Chen and Haibo Sun (Beijing Institute of Technology, China); Lun Li
(Huawei Technologies Co. Ltd., China); Zijian Zhang (Beijing Institute of Technology,
China); Yang Cui (Huawei Technologies, China)

Cooperative Secure Communication in UAV Assisted Networks with Dynamic Role
Switching...2152

Qinyu Wang and Ang Gao (Northwestern Polytechnical University, China); Yansu Hu
(Chang'an University, China); Jiankang Zhang (Bournemouth University, United
Kingdom (Great Britain))





