1/4

2023 IEEE Wireless
Communications and Networking
Conference (WCNC 2023)

Glasgow, United Kingdom
26-29 March 2023

Pages 1-616

‘@ I E E E IEEE Catalog Number: CFP23WCM-POD
° ISBN: 978-1-6654-9123-5



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

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

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

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

IEEE Catalog Number: CFP23WCM-POD
ISBN (Print-On-Demand): 978-1-6654-9123-5
ISBN (Online): 978-1-6654-9122-8
ISSN: 1525-3511

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

.com

proceedings



TABLE OF CONTENTS

CHANNEL MEASUREMENTS AND MODELING

Measurements and Modeling of Narrow-Beam Channel Dispersion Characteristics in Vehicle-To-
INTTaStrUCTUIE SCENATIOS.....c.virtietiriietieteteterterte sttt ettt ettt b e bttt et eet et s b sbe e bt eaees s e e eaenbesreebeeaeen 1
Wenliang Zhang, Tao Zhou, Liu Liu

A Novel GPU Acceleration Algorithm Based on CUDA and MPI for Ray Tracing Wireless Channel
IMOAEIINE ...ttt ettt st et e st e s e e e e e st e s st e st asseenseenseesseeseeasaenseenseenseenseesee s eenseenseanseensesnsenseenses 7
Jinxuan Chen, Yinghua Wang, Jie Huang, Cheng-Xiang Wang

Adaptive Non-Stationary Vehicle-To-Vehicle MIMO Channel Simulator and Emulator............ccccceceienineen. 13
Duoxian Huang, Lijian Xin, Jie Huang, Cheng-Xiang Wang

Massive MIMO Channel Measurements for a Railway Station SCENario ...........cceeveveverierererieriereeieeieenenenens 19

Markus Hofer, David Loschenbrand, Stefan Zelenbaba, Gerhard Humer, Benjamin Rainer,
Thomas Zemen

CODING AND DECODING TECHNIQUES -1

Fully Parallel Fully Unrolled BP Decoding of LDPC and Polar Codes ...........c.cceeerierieneneienieieeeiee e 25
Alireza Hasani, Lukasz Lopacinski, Milos Krstic, Eckhard Grass

An Efficient Soft-Input Soft-Output Decoder for Polar Codes in MIMO Iterative Detection System............... 31
Anna Fominykh, Alexey Frolov, Kangjian Qin

Buffers Optimization for Multi-Core DECOETS. .......c.ecouiiiiiiiiiecieeteeie ettt et e eeesaeesreesreebeenbeessesaeens 37
Emmanuel Boutillon, Cédric Marchand

CRC in Coded Schemes with Bounded-Distance Decoding ...........ccccvecverierieniieiiieienienieseese e see e neeens 43
Khaled A. S. Abdel-Ghaffar

Interleaver Design for Turbo Codes Based on Complete Knowledge of Low-Weight Codewords of

RISC COURS ..ttt ettt b et b bbbt b ettt 49
Kwame Ackah Bohulu, Chenggao Han

CODING AND DECODING TECHNIQUES -2

The Best, the Requested, and the Default Elementary Check Node for EMS NB-LDPC Decoder.................... 55
Joseph Jabour, Cédric Marchand, Emmanuel Boutillon

LSTM-Based Path Selection for Successive Cancellation List Decoding for Short Polar Codes...................... 61
Yuzhou Shang, Zhaoyang Zhang, Zhaohui Yang

Successive-Cancellation Flip Decoding of Polar Codes with a Simplified Restart Mechanism ........................ 66
1lshat Sagitov, Charles Pillet, Alexios Balatsoukas-Stimming, Pascal Giard

Learning to Decode Protograph LDPC Codes Over Fadings with Imperfect CSIs........ccccooiiiniiiineierenee 72
Chen Yang, Yanan Zhou, Zhongwei Si, Jincheng Dai



COMMUNICATION THEORY

On the Channel Capacity of OFDM with Carrier Frequency Offset Over Generalized Flat Fading
CRANNEIS ..ottt ettt st b e ea e eat et et e ettt b e eaeea e et et e bbbt bt eat et et e nae st e nesueeanene 78
Ozgur Alaca, Marwa Qaragqe, Ferkan Yilmaz, Mazen O. Hasna

Overloaded Pilot Assignment with Pilot Decontamination for Cell-Free Systems ..........cccocvvevievieeieeceeneennennn, 84
Noboru Osawa, Fabian Géttsch, Issei Kanno, Takeo Ohseki, Yoshiaki Amano, Kosuke
Yamazaki, Giuseppe Caire

Block-Level Interference Exploitation Precoding Without Symbol-By-Symbol Optimization ......................... 90
Ang Li, Chao Shen, Xuewen Liao, Christos Masouros, A. Lee Swindlehurst

Transmission Rate Analysis for Large Scale Uplink Networks in the Finite Block-Length Regime ................. 96
Nourhan Hesham, Jahangir Hossain, Anas Chaaban

DETECTION

Wake-Up Radio Receiver Based on Spiking Neurons for Detecting Activation Sequence............cccccevveennenee. 102
Guillaume Marthe, Claire Goursaud, Laurent Clavier

An Improved MRC-Rake Symbol Detector for OTFS Modulation Using Expectation Cancellation............... 108
Haojian Zhang, Minghui Lv, Jianing Li, Tingting Zhang

Weighted Coherent Detection 0f QCSP Frames.........cocuiviiiiiiiieriieieee et 114
Kassem Saied, Luis Camacho, Emmanuel Boutillon

Integrated Sensing and Communication for Joint GPS Spoofing and Jamming Detection in
Vehicular V2X INEEWOTKS. .....coviiiiiiiiteiieeie ettt ettt b e st b et e e e et bbb e enee 120
Ali Krayani, Gabriele Barabino, Lucio Marcenaro, Carlo Regazzoni

ESTIMATION

Compressed Sensing for Feedback Generation in OFDM Based LiFi Systems.........ccccceevveieeienieneenceenee. 127
Javad Gholipour, Kai Lennert Bober, Malte Hinrichs, Volker Jungnickel

Channel Estimation for Two-Wave with Diffuse Power Fading Channels Under 1-Bit Quantization ............. 133
Torge Mewes, Stephan Zeitz, Peter Neuhaus, Meik Dorpinghaus, Gerhard Fettweis

Sparse Superimposed Pilot Based Channel Estimation in OTFS Systems.........cccceeiiriiiiinenienieeeeeieeeene 139
Fathima Jesbin, Sandesh Rao Mattu, A. Chockalingam

MILLIMETER-WAVE COMMUNICATIONS

Range Distribution Aware Architecture Dimensioning for mm-Wave Systems ...........cccceevveeeereeniereenreenneennn. 145
Yigit Ertugrul, Claude Desset, Sofie Pollin

Resource Allocation and User Association in User-Centric Dense mmWave Cellular Networks.................... 151
Hanaa Benyerbah, Elmahdi Driouch, Wessam Ajib

Coverage and Rate Analysis for mmWave-Enabled Aerial and Terrestrial Heterogeneous Networks.............. 157
Junruo Li, Yuanjie Wang, Qimei Cui, Xuewei Liu, Xuefei Zhang, Xiaofeng Tao



Hybrid Beamforming for Outage-Minimization in Frequency Selective Millimeter-Wave Channels ............. 163
Sota Uchimura, Giuseppe Thadeu Freitas De Abreu, Koji Ishibashi

Basic Performance Evaluation of Low Latency and High Capacity Relay Method in Millimeter-
WAVE BANAS ...ttt ettt b b bt h e h et h e h e bt bt a et e ettt be et eeee 169
Ryochi Kataoka, Masahiro Takigawa, Takeo Ohseki, Taishi Watanabe, Yoshiaki Amano

MIMO AND MASSIVE MIMO

Robust Nonlinear Precoding in MU-MIMO Using Partial Interfering Beam Feedback ............cccccoeoeniennnne. 175
Silpa S. Nair, Srikrishna Bhashyam

PAPR Reduction Using Null Space in MIMO Channel Considering Signal Power Difference
AmONg TranSMItter ANTEINAS .......ccvverviererieiiertiesteeeteeteetesteesseeseesseessesssesseesseessesssesssesssesseesseesseesssessesssessesses 181
Jun Saito, Nobuhide Nonaka, Kenichi Higuchi

Flexible Hierarchical Multi-Beam Search for mmWave Massive MIMO Systems...........cccccceeeerieneeneeneennee. 186
Dony Darmawan Putra, Wan-Jen Huang, Ahmad Sirojuddin

Channel Reciprocity Calibration for Hybrid Beamforming in Distributed MIMO Systems..........ccccccevuenenee. 192
Nariman Torkzaban, Mohammad A. Khojastepour, John S. Baras

NON-ORTHOGONAL MULTIPLE-ACCESS

Reduced Complexity Resource Allocation for Frequency Domain Non-Orthogonal Multiple Access............ 198
Satoshi Denno, Taichi Yamagami, Yafei Hou

Coordination of Energy and Information Precoding for NOMA-Based WPCNs Aided by
Reconfigurable Intelligent SUITACE ..........ccueiieiiieiieieeiecieceee ettt ste et eae e e seaesse e seenseesseas 204
Chunyue Wu, Feng Ke, Xieyi Yang, Miaowen Wen, Xiuyin Zhang

Performance Analysis of Backscatter-Based Coordinated Direct and Relay Transmission with
Shubham Bisen, Vimal Bhatia

Non-Orthogonal Multiple Access Via Non-Binary Factor Graphs..........cocceceeeeeeeiininininenenceiccicncneee 216
Xinyi Sui, Zhongwei Si, Jincheng Dai, Sen Wang, Yifei Yuan

Secure NOMA-Based Indoor VLC Networks with Body Blockage Model............ccccoooiiiiiiininieienccees 222
Tianji Shen, Vamoua Yachongka, Hideki Ochiai

PERFORMANCE EVALUATION AND OPTIMIZATION

Performance of SWIPT Enabled Full Duplex IoT Network with Hardware Impairments and
IMPEITECT SIC ..ttt ettt b e bbbt bttt et bt e bt ebe bt e e et e st st s b eueeae 228
Deepak Kumar, Praveen Kumar Singya, Vimal Bhatia

Sum-Rate Capacity Scaling Law in Massive MIMO with Antenna Selection ............cccooceeeririenierienieneneenens 234
Chongjun Ouyang, Hao Xu, Xujie Zang, Hongwen Yang

Optimizing the Age of Information with Segmentation and Predictive Scheduling..........c.ccocceceeciinincncnnne. 240
Jin Zhang, Peng Zou, Suresh Subramaniam



Analysis of Scheduling Schemes in Wireless Powered Backscatter Communication Networks with
Spatial RANAOINESS .......ooiiiiiiiietiete ettt ettt ettt e et e bt et ea et e et e eseesseeaseeseeneeeneesneeeneenaeeseenseenseas 246
Maria Dimitropoulou, M. Majid Butt, Constantinos Psomas, Ahlem Khlass, loannis Krikidis

PHYSICAL LAYER SECURITY

Secrecy Analysis of a Dual-Hop Wireless Network with Independent Eavesdroppers and Outdated

Elmehdi 1lli, Marwa Qaraqe, Faissal El Bouanani, Saif Al-Kuwari

Statistical Verification of Upper and Lower Bounds for the Security Performance of Wiretap
L] F:1 110151 1SR 258
Johannes Voichtleitner, Moritz Wiese, Anna Frank, Holger Boche

Secrecy Wireless Information and Power Transfer in Ultra-Dense Cloud-RAN with Wireless
FTONNAUL ...ttt a et bbbt b e s h e bt ettt et b sa e b eaeeaee 264
Ji Wang, Xinxin Ma, Le Zheng, Kai Yang, Zhao Chen, Qiaogiao Xia

Optimality of Proper Gaussian Signaling for SIMO Wiretap Channels ............ccoceeerineninieniniieieeee e 270
Yong Dong, Yinfei Xu, Tong Zhang, Yili Xia

Physical Layer Protection Against Relay/Replay Attacks for Short-Range Systems ..........cocceeeeeveeciencnennenn 276
Chrysanthi Paschou, Oliver Johnson, Ziming Zhu, Angela Doufexi

RECENT ADVANCES IN PHYSICAL LAYER AND COMMUNICATION THEORY -1

An Experimental Study on Automatic Gain Control in HAPS Wireless Repeater System .............ccccceeeuenee. 282
Takuya Hasegawa, Mitsukuni Konishi, Yoshichika Ohta, Atsushi Nagate

Deep Radio Frequency Fingerprinting Based on Wavelet Scattering Network ..........ccccoceveverereenicnienenennenn 288
Jing Ma, Pinyi Ren, Tiantian Zhang, Zhanyi Ren, Dongyang Xu

A Novel Approach to Mobile Outdoor Q0S Map GENEration ............cc.ecveerueerieeriieeeieenreesreereereeeeseeesseeseennas 294
Bernard Tamba Sandouno, Yamen Alsaba, Chadi Barakat, Walid Dabbous, Thierry Turletti

Experimental Comparison of Modulation Techniques for LED-Based Underwater Optical Wireless

COMMUINICALIONS. ...ttt ettt ettt et b e st e bt e bt e e bt st e e bt s s e e e st st e e ese st e e eneeaennenennens 300
Minging Yu, Callum T. Geldard, Wasiu O. Popoola

RECENT ADVANCES IN PHYSICAL LAYER AND COMMUNICATION THEORY -2

Impacts of Flight Altitude and UAV Posture on the UAV-To-Ground Channel Gain...........cc.cceceeveeeenenennnnne. 306
Haoran Ni, Boyu Hua, Qiuming Zhu, Xin Liu, Junwei Bao, Tongtong Zhou, Weizhi Zhong,
Farman Ali

Precoding for a Class of Peak-Constrained Dirty Paper Channels with a Discrete State ..........cc.cccecevenenene 312

Zhenyu Zhang, Anas Chaaban

Implementation of Chaotic Frequency Modulation Based Spread Spectrum Communication System
in Software-Defined RAAIO.........coiiiiiiiiiiiiiceeee ettt sttt et 318
Arturs Aboltins, Filips Capligins, Nikolajs Hasjuks, Andreas Ahrens

Reinforcement Learning-Based Joint Handover and Beam Tracking in Millimeter-Wave Networks.............. 324
Sara Khosravi, Hossein S. Ghadikolaei, Jens Zander, Marina Petrova



RECONFIGURABLE INTELLIGENT SURFACES -1

Capacity Analysis and Rate Maximization Design in RIS-Aided Uplink Multi-User MIMO ...........ccccee.e. 330
Wei Jiang, Hans D. Schotten

Active IRS Design for RSMA-Based Downlink URLLC TransSmiSsion ..........cecueevereenieenieeieneenienieenieeeennees 336
Mostafa Darabi, Walid R. Ghanem, Vahid Jamali, Lutz Lampe, Robert Schober

On the Ergodic Secrecy Capacity of Reconfigurable Intelligent Surface Aided Wireless Systems
Under Mixture Gamma Fading..........c.ooouiiiiiiiiiii ettt ettt s e e ees 342
Alexandros-Apostolos A. Boulogeorgos, Angeliki Alexiou

Intelligent Reflecting Surfaces-Aided Mixed FSO/RF Communication SyStem .........c..ccceevevereeieneeneneneenne. 348
Smriti Uniyal, Narendra Vishwakarma, Sandesh Sharma, R. Swaminathan

A Three-Stage Channel Estimation Approach for RIS-Aided Millimeter-Wave MIMO Systems.................... 354
Mahmoud Naamani, Didier Le Ruyet, Hmaied Shaiek

RECONFIGURABLE INTELLIGENT SURFACES -2

Phase Dependent Loss Analysis for RIS SYSIEIMS .....cccveiieiieriieriiiiiiiecicie ettt ste e eae e seeesre e reeseennens 360
Ikram Singh, Peter J. Smith, Pawel A. Dmochowski

Phase Selection and Analysis for Multi-Frequency Multi-User RIS Systems Employing
N Lo Vg Lo TSRO RRT 366
Amy S. Inwood, Peter J. Smith, Philippa A. Martin, Graeme K. Woodward

On the Spectral Efficiency of Hybrid Relay/RIS-Assisted Massive MIMO Systems ...........cccceceecverienieneneenne. 372
Shih-Kai Chou, Hien Quoc Ngo, Michail Matthaiou

STAR-RIS-Aided Full Duplex Communications with FBL TransmiSSion ...........cceeveereerieerieneenieeieeieeieeeeans 378
Farjam Karim, Sandeep Kumar Singh, Keshav Singh, Faheem Khan

Wide Beamwidth and High Gain Reflection Pattern Design Method for Intelligent Reflecting

SUTTACE ...ttt sttt sttt sttt e b e s a et b e bt b e bbbt b e sa et be sttt sn e ene e 384
Hiromi Matsuno, Takuya Ohto, Takahiro Hayashi, Mitsutaka Okita, Daiichi Suzuki, Kazuki
Matsunaga, Shinichiro Oka

TRACK 1 VIRTUAL PAPERS

A Two-Stage Majorization-Minimization Based Beamforming for Downlink Massive MIMO ...................... 390
Qian Xu, Jianyong Sun

Optimized High-Efficiency Multi-Band RF Energy Harvester ...........cocoevirinirieiiniininenenecceteeceieneee 396
Jiuwei Li, Wei Gong

Distributed Precoding for Virtual Sum-Rate Maximization in Network Massive MIMO Systems.................. 402
Wen-Jie Zhu, Chen Sun, Xiqi Gao

SCL-GRAND: Lower Complexity and Better Flexibility for CRC-Polar Codes..........ccccovererireeienenenennens 408
Xuanyu Li, Kai Niu, Jincheng Dai, Zhiyuan Tan, Zhiheng Guo



Impact of UE Hardware Impairments on Uplink Spectral Efficiency of Cell-Free Massive MIMO
Ning Li, Pingzhi Fan

Combinatorial Designs for Coded Caching on Hierarchical NetwWorks..........cccccvevvenieniieiiieiieiecieseee e 419
Yun Kong, Youlong Wu, Minquan Cheng

A Lightweight Radio Frequency Fingerprint Extraction Scheme for Device Identification .............cccceeuenee. 425
Lili Song, Zhenzhen Gao, Jian Huang, Boliang Han

Beamwidth and Steering-Dependent Propagation Loss Modeling at 28GHz Over Urban Micro-
CellUlar (UMI) SCENATIOS ....ccvverveereeieeteestesteesteeseessesssessaesseesseessesssesssesssessessseessesssesssessesssesssesssesssessessseessesses 430
Jiachi Zhang, Liu Liu, Kai Wang, Zhenhui Tan

Novel Structure for Uplink mmWave Massive MIMO-HBF-NOMA SyStems.........cccceeeereeneenierneseeneeneene 436
Bin He, Hui Wang, Hong Wang, Rongfang Song, Qixin Tai

Lyapunov Optimization-Based User Scheduling and Beamforming Design for uRLLC Systems................... 441
Caihong Kai, Weidong Liu, Wei Huang

Wide Dynamic Range Signal Detection for Underwater Optical Wireless Communication Using a
Pulse Counting RECEIVET ......cc.eiiuiiiiiiiiiieiiieit ettt ettt ettt b et e bttt st s ae e s bt et et esteeeeesbeenbeenees 447
Ling Zhang, Weijie Liu, Nuo Huang, Shangbin Li, Zhengyuan Xu

Statistical CSI Acquisition in Multi-Frequency Communication SYStemS .........c..ccuevvererenererereerienenenennens 452
Jinke Tang, Li You, Xiqi Gao, Xiang-Gen Xia

Al IN MOBILE AND WIRELESS NETWORKS

Communication-Efficient Second-Order Newton-Type Approach for Decentralized Learning....................... 458
Mounssif Krouka, Anis Elgabli, Chaouki Ben Issaid, Mehdi Bennis

Feature Engineering and Machine Learning Pipeline for Detecting Radio Protocol-Based Attacks................ 465
Auwn Muhammad, Loay Abdelrazek, Ikram Ullah

Multipath Routing Scheme for AT Model Slices Transmission in Intelligent Networks ..........cccceoeienenenene 472
Yihe Li, Xiaodong Xu, Shujun Han, Bizhu Wang, Chen Dong, Baoling Liu

Federated Learning Framework for Dynamic Power Management in RAN Data Plane Systems.................... 478
Vishal Murgai, Srihari Das Sunkada Gopinath, Swaraj Kumar

Q-Learning Based Handover Algorithm for High-Speed Rail Wireless Communications.............ccccceerueeenee. 484
Siling Wang, Li Zhang

COOPERATIVE COMMUNICATION & NETWORKING

Spectrum Sharing Dynamic Protection Area Neighborhoods for Radio Astronomy............ccceeevvevevervenerennnne 490
Nicholas Papadopoulos, Mark Lofquist, Andrew W. Clegg, Kevin Gifford

FRAVaR: A Fast Failure Recovery Framework for Inter-DC Network ...........ccoceeoieieienenieniiieieeeeee 496
Haogiang Huang, Yuchao Zhang, Ran Wang, Qiao Xiang, Wendong Wang, Xirong Que, Ke Xu

Graph Convolutional Network Augmented Deep Reinforcement Learning for Dependent Task
Offloading in Mobile Edge COMPULING..........ccieiiieiieieeiesiieitete ettt ettt e e saesseesseesseesesnsesneesseenseensennsens 502
Chu-To Mo, Jia-Hong Chen, Wanjiun Liao



Precision-Mixed and Weight-Average Ensemble: Online Knowledge Distillation for Quantization
Convolutional Neural NEtWOTKS ........eiiiiiiiieieie ettt ettt ettt et e st e be e teeaeeaeesneesae e seeeeeneeas 508
Zijia Mo, Zhipeng Gao, Chen Zhao, Xinlei Yu, Kaile Xiao

Transceiver Design and Mode Selection for URLLC in a Cell Free Massive MIMO Network-

ASSISted FUII-DUPIEX SYSTEIM ...uviiiiiiiieiiieiieiiecieeie ettt sttt e vt et e esaestaesteesteesbeassesssesseesseesseesseessesssesssesseenses 514
Xinjiang Xia, Wenfei Sun, Yang Liu, Dongming Wang, Junhui Zhao, Zhi Zhang, Xiaohu You

EDGE COMPUTING. EDGE INTELLIGENCE AND FOG NETWORKS

Online Task Offloading with Edge Service Providers Selection for Mobile Edge Computing ........................ 520
Jianwen Shang, Wenbin Liu, Yongjian Yang

Task-Oriented Over-The-Air Computation for Multi-Device Edge Split Inference..........cccceeveviervenieennnnen. 526
Dingzhu Wen, Xiang Jiao, Peixi Liu, Guangxu Zhu, Yuanming Shi, Kaibin Huang

Freshness Aware Caching for Wireless D2D Network with Helpers.........cccoooeviiiiiiiniiiieieeeeceeee, 532
Weijie Cai, Feng Ke, Yue Zhang

ENERGY EFFICIENT & GREEN NETWORKING

Double-Sided Auction Based Data-Energy Trading Architecture in Internet of Vehicles .........cccccevvvenveennnnen. 538
Honggang He, Yang Xu, Jia Liu, Hiroki Takakura, Zhao Li, Norio Shiratori

Appeal-Based Distributed Trust Management Model in VANETs Concerning Untrustworthy RSUs.............. 544
Yu Wang, Yu'Ang Zhang, Yujie Song, Yue Cao, Lei Zhang, Xuefeng Ren

An Energy-Efficient LoRa Multi-Hop Protocol Through Preamble Sampling ..........ccccocevenerininneniencnennenn 550
Guus Leenders, Geoffrey Ottoy, Gilles Callebaut, Liesbet Van Der Perre, Lieven De Strycker

MMWAVE/IRS-MMWAVE COMMUNICATIONS

Interference-Aware User Association and Beam Pair Link Allocation in mm-Wave Cellular
INEEWOTKS oottt ettt e e e e et e e e e e e e aaaaeeeeeeeeaaasaaeeeeesesansaaseeesessannnasaaeeeeesennanaseeeeeans 556
Aleksandar Ichkov, Petri Mdhonen, Ljiljana Simic

Measurement-Based Modulation Classification in Unlicensed Millimeter-Wave Bands..........ccc.cccoeevvevinneen.. 563
Gizem Siimen, Ali Gorg¢in, Khalid A. Qaraqe

Simultaneous Transmitting and Reflecting (STAR)-RIS for Harmonious Millimeter Wave Spectrum
SIRATIIE ettt h e b e b ettt et e a e e h e e bt et e bt e a bt e et e e bt e e bt e bt e bt e bt eateeht e eheente e bt enteenneas 569
Omar Hashash, Walid Saad, Mohammadreza F. Imani, David R. Smith

Reconfigurable Intelligent Surface-Aided Spectrum Sharing Coexisting with Multiple Primary

INEEWOTKS ..ottt ettt b et h et b ettt ee 575
Zhong Tian, Zhengchuan Chen, Min Wang, Yunjian Jia, Wanli Wen

MULTIPLE ACCESS

Improved Finite-Length Bound of Gaussian Unsourced Multiple ACCESS .......ccerveieriineneninieeieieiee e 581
Wenxuan Lang, Yuan Li, Huazi Zhang, Jun Wang, Guiying Yan, Zhiming Ma



Online Control of Two-Step Random Access: A Step Towards UMTC ..........ccoocivvierieriieiiieieeeeeeeeeee e 587
Shilun Song, Jun-Bae Seo, Hu Jin

GADaM on the Road - Smart Approach to Multi-Access Networks: Analytical and Practical
Evaluation in Various Urban Mobile ENvIronments............cccceceeoierieriininininieieieiesesesieseceeteeee e 593
Tran-Tuan Chu, Mohamed Aymen Labiod, Brice Augustin, Abdelhamid Mellouk

Uplink Secrecy Analysis for UAV-Enabled PD-NOMA-Based Underlay Spectrum Sharing
INEEWOTKS ...ttt st ettt et b e bt b et e et et et e s bt sb e bt eaeea b et e b e b e st e e bt saeeaeene 599
Moh Khalid Hasan, Shucheng Yu, Min Song

PERFORMANCE ANALYSIS & OPTIMISATION - 1

Performance of Distributed Medium Access Control with an Enhanced Physical-Link Layer

INEETEACE. ...ttt sttt ettt sttt et a etttk et a e et ettt a et a et e st naen 605
Jie Luo
Energy-Efficient Joint Broadcast-Unicast Communications Via Aerial RIS............ccccooiiiiiiniiiiieeee, 611

Zina Mohamed, Sonia Aissa

MADERE: Mobile Adaptive Datarate for LORAWAN ........cccooiiiiiiiiiiicieceeeese et 617
Anais Durand, Nancy El Rachkidy, Alexandre Guitton

Constrained Deployment Optimization in Integrated Access and Backhaul Networks..........cccccoooeiiineennnnee. 623
Charitha Madapatha, Behrooz Makki, Hao Guo, Tommy Svensson

PERFORMANCE ANALYSIS & OPTIMISATION -2

Reliability and Latency Analysis of Sliding Network Coding with Re-Transmission...........cccceceeeververienennenne. 629
Fangzhou Wu, Zhiyuan Tan, Huiying Zhu, Pengpeng Dong

Throughput Maximization for Multi-Hop T2T Backscatter Communications in Cooperative [oT.................. 635
Amus Chee Yuen Goay, Deepak Mishra, Aruna Seneviratne

URLLC Achieved Data Rate Through Exploiting Multi-Connectivity in Industrial Private 5G

Networks wWith MUlti-WAT RANS ...c..oiuiiiiiriiiieteesene sttt ettt sttt et ettt ebe e 641
Lorena Chinchilla-Romero, Jonathan Prados-Garzon, Pablo Murioz, Pablo Ameigeiras, Juan
M. Lopez-Soler

RALLI: Increasing Reliability in LoORaWAN Through Repetition and Iteration............ccccoeceeerieienieienenenene 647
Juliana El Rayess, Kinda Khawam, Samer Lahoud, Melhem El Helou, Steven Martin

RESOURCE MANAGEMENT - 1

An Effective Deployment Scheme for Elimination of Phase Cancellation in Backscatter-Based
WPCN ettt ettt et a et a et a ettt a et a ettt n et b et n e ne s 653
Qiang Wang, Yuzhuo Ma, Chenglong Zhang, Tang Liu, Jilin Yang, Dié¢ Wu

Flow Granularity Multi-Path Transmission Optimization Design for Satellite Networks...........ccccceeererenene. 659
Man Ouyang, Jiang Liu, Ran Zhang, Bingging Wang, Liang Liu, Ning Xin, Jincheng Tong

Online Virtual Network Embedding for Both the Delay Sensitive and Tolerant Services in SDN-
Enabled Satellite-Terrestrial NEetWOTKS........cccecueriririiriririeieteenenteseeeeeetet ettt sre e s s 665
Bin Liu, Tao Zhang, Limin Zhang, Zhichao Ma



Dynamic Pervasive Compute Orchestration Using Information Centric Network........c.ccocevererieinicnicncnennenn 671
Yi Zhang, Srikathyayani Srikanteswara, Hao Feng, Gabriel Arrobo, Marcin Spoczynski,
Nageen Himayat, Dmitri Moltchanov, Roman Glazkov

RESOURCE MANAGEMENT -2

Joint Base Station Sleeping and Functional Split Orchestration in Crosshaul-Based V-RAN ............ccccceeee. 677
Zhenghe Zhu, Hang Li, Yawen Chen, Xiangming Wen, Zhaoming Lu, Luhan Wang

Advanced Frequency Resource Allocation for Industrial Wireless Control in 6G Subnetworks ..................... 683
Dong Li, Saeed R. Khosravirad, Tao Tao, Paolo Baracca

Joint Power Allocation and Dynamic Cluster Selection in Cell-Free Wireless Networks............cccecevenenene 689
Achini Jayawardane, Rajitha Senanayake, Jamie Evans

Grant-Free Random Access of IoT Devices in Massive MIMO with Partial CST...........ooooeiiviiiiiiiiiiiiiienen. 695
Gilles Callebaut, Francois Rottenberg, Liesbet Van Der Perre, Erik G. Larsson

Coexistence of IEEE 802.15.4g and WLAN: An Adaptive Power Control Approach ..........ccccccevvvevvenreennennen. 701
A. Gouissem, L. Samara, R. Hamila, N. Al-Dhahir, A. Gastli, L. Ben-Brahim

SCHEDULING

Multi-AUV Task Scheduling for Target Hunting and Exploration: An Aol-Aware DMAPPO
W N o] 01 (0 Ty TSSO 707
Ziyuan Wang, Jun Du, Chunxiao Jiang, Zhaoyue Xia, Cuijie Xu, Yong Ren

Application-Level Performance of Cross-Layer Scheduling for Social VR in 5G......cccccoviniiinininiencnennn 713
Z. Du, J. L. Van Den Berg, T. Dimitrovski, R. Litjens

An Application-Oriented SChEAUIET ...........ooiiiiiiiie et e 719
J. C. Sibel, N. Gresset, V. Corlay

Traffic Characterization for Efficient TWT Scheduling in 802.11ax IoT Networks .........cccccceevvevverieneenenen. 725
Jaykumar Sheth, Vikram K. Ramanna, Behnam Dezfouli

Hierarchical Collaboration Dynamic Resource Scheduling for Edge-Enabled Industrial IoT ......................... 731
Zihui Luo, Qifeng Meng, Bo Wang, Xiaolong Zheng, Liang Liu, Huadong Ma

SECURITY

Data Balancing and CNN Based Network Intrusion Detection SyStem ...........cceeceeriereerieerieeienieneeneesveeenns 737
Omar Elghalhoud, Kshirasagar Naik, Marzia Zaman, S. Ricardo Manzano

SymSDN: A DRDoS Attack Prevention ApPProach...........cocooeerieiiiiieieeceseee et 743
Vishal Gupta, Shail Saharan, Shantanu Raje

Defeating Eavesdroppers with Ambient Backscatter Communications .............ccoecueveerieerveeveeeeneeseenseenseennes 749
Nguyen Van Huynh, Nguyen Quang Hieu, Nam H. Chu, Diep N. Nguyen, Dinh Thai Hoang,
Eryk Dutkiewicz



TRACK 2 VIRTUAL SESSION

A Cost Efficient Edge Computing Scheme in Dual-Band Cooperative Vehicular Network............cccccoenennene. 755
Kaijun Cheng, Xuming Fang

VN-SMT: An SMT-Based Construction Method on Virtual Network to Defend Insider
RECONMNAISSATICE ...t e et e et e e et e e e et e e eeaaeeeeeaaeeesenaaeesanaeeeeasaesesananeesenneseseenaeeesarareesannaeeas 761
Weijie Wang, Yan Wang, Guokun Xu, Qiujian Lv, Zuxin Chen, Siyuan Li

Cross-Layer Optimization of Access Point Selection and Beamforming in Non-Coherent Cell Free
Xuanhong Yan, Zheng Wang, Yi Jia, Yongming Huang, Luxi Yang

Aol-Minimal Power and Trajectory Optimization for UAV-Assisted Wireless Networks ...........cccceceverennene 773
Xin Zhang, Yun Hu, Zheng Chang, Geyong Min

Interference-Aware Based Resource Configuration Optimization for URLLC Grant-Free
TTANSIMISSION. ...ttt sttt sttt et ettt sttt e at oot e b e bbbt eueea s et et et e sa e e bt seeeus et et enbe st e bt sueene 779
Xiao Zhang, Tao Peng, Yichen Guo, Wenbo Wang

Environment-Aware Adaptive Transmission for Adaptive Video Streaming Based on Edge

Computing in High-Speed Rail SCENATIOS .......c.eecvieiirieiiesieiieie ettt ettt sae st eseseesneesse e seenseenneas 785
Luyao Wang, Jia Guo, Jinqi Zhu, Yexuan Zhu, Yanmin Wei, Jinao Wang, Heying Song,
Xiangyang Gong

E2E Throughput Maximisation in SWIPT Aided Cooperative Communications with Time-Varying
CRANINELS ...ttt ettt ettt h et bttt b e st et b e s bt b e bt b e e bbbt bt b et e bttt beeh e e bt et 791
Yali Zheng, Jie Hu, Yizhe Zhao, Kun Yang

Average Transmission Rate and Energy Efficiency Optimization in UAV-Assisted 0T ........ccccoeveeiieneennnnee. 797
Yuzhou Cao, Aimin Wang, Geng Sun, Lingling Liu

Conditional Generative Adversarial Network Aided Digital Twin Network Modeling for Massive
IMIMO OPEIMIZATION. .....eeutenteitieteeieettet ettt ettt eet e e e sttt e bt e aeest et e b e sbe st e ebeeuees s emtenbenaeseeebesaees b et enbenbenbeebeeneenee 803
Weiliang He, Cheng Zhang, Juan Deng, Qingbi Zheng, Yongming Huang, Xiaohu You

Full-Duplex Relay-Assisted URLLC with Channel Estimation Error in a Factory Automation
SCEIATIO ...ttt sttt ettt et st b e s bt et et ea et e st e e bt sueea e e st e st e e et e e bt sh e bt eae et et et e b saeeaeeae s 808
Xinyue Gu, Chun Wu, Hong Jiang

Estimating Multi-Dimensional Sparsity Level for Spectrum Sensing............cccoevevverierieeiiiecienienieneeseeneennes 814
Mehmet Ali Aygiil, Mahmoud Nazzal, Hiiseyin Arslan

Multi-UAV Cooperation Based Edge Computing Offloading in Emergency Communication
INBEWOTKS .ttt ettt b et b bbb bbbt bt b et e bbbt b bbb ebe e 820
Chaobin Chen, Tiankui Zhang, Wenjun Xu, Xu Yang, Yapeng Wang

Energy Aware AOMDYV Routing Based on Constrained Queue Length in MANET .......cccocoviriiiiiiininennenn 826
Huan Chen, Chaowei Wang, Fan Jiang, Weidong Wang

Learning-Efficient Transmission Scheduling for Distributed Knowledge-Aware Edge Learning.................... 832
Qi Chen, Zhilian Zhang, Wei Wang, Zhaoyang Zhang

Slicing Enabled Flexible Functional Split and Resource Provisioning in 5G-And-Beyond RAN ................... 838
Yanfei Wu, Liang Liang, Yunjian Jia, Zhengchuan Chen, Wanli Wen



A Lightweight Bit-Operation Abnormal Traffic Detection Method Based on XNOR-CNN.........ccccccveveniennene 844
Yueqin Ge, Xiaoyong Li, Binsi Cai

A Multi-Objective Optimization Approach for Secure Communications Based on Collaborative
Beamforming in UAV NEEWOTKS ......c.cocuiiiiiiiiieiieieeiesiest ettt ettt te et essaesaa e seessesssesssesseeseenseessens 850
Xinrong Guo, Fang Mei, Geng Sun, Tingting Zheng

A Unified Framework for 6G Cross-Scenario Resource Representation and Scheduling...........ccccoeveveennnnee. 856
Jingli Li, Changle Li, Wenwei Yue, Nan Cheng, Zifan Sha, Mengqiu Tian

Cruise Duration Minimization for UAV-And-Basestation Hybrid Assisted Thermal-Aware MEC

INEEWOTKS ...ttt bttt et ettt b e e bt eb e st e s et e e bttt e bt e bt eh b eaten e b e b e bt eheebe e st en b et et e nbesaeebeeneenee 862
Lingyan Bao, Jia Luo, Yuyu Hao, Ronggian Zhang, Xiangi Zhang, Yunchun Zhang, Mingxiong
Zhao

Few-Shot Network Intrusion Detection Based on Model-Agnostic Meta-Learning with L2F Method ........... 868

Zhixin Shi, Mengyan Xing, Jing Zhang, Hao Wu

A Novel Approach Based on Improved Naive Bayes for 5G Air Interface DDoS Detection...........c.ccocceuennee. 874
Cheng Peng, Wei Fan, Weiqing Huang, Dali Zhu

Asynchronous Advantage Actor-Critic Algorithm Based Cooperative Caching Strategy for Fog
RAAIO ACCESS INEIWOTKS ...ttt ettt ettt ettt eb et b bt ebe e 880
Fan Jiang, Shaojiang Han, Changyin Sun

Edge-Edge Collaboration Based Micro-Service Deployment in Edge Computing Networks.............cceeu....... 886
Junjie Qi, Heli Zhang, Xi Li, Hong Ji, Xun Shao

AQM-Based Buffer Delay Guarantee for Congestion Control in 5G Networks .........cccccevcereiieienieiienenenne 892
Chang Wu, Hancheng Lu, Yuang Chen, Chenwu Zhang, Feihong Chen

Combinatorial Auction-Enabled Dependency-Aware Offloading Strategy in Mobile Edge

COMPULINE ...ttt eeteettestte st et eaeeatesseesseenseenseesseesaessaeseenseenseensesssesseanseenseanseassesseeseenseenseensesnsenseenseensennsens 898
Hong Kang, Minghao Li, Sizheng Fan, Wei Cai

DEEP LEARNING IN WIRELESS NETWORKS -1

Time-Delay/Advance Neural Networks Based Digital Predistorters: Enabling High Efficiency and
High Throughput TranSmItter ..........ccueieiirieiiestietieteeieseeseesteeteeteseesteesteesseesseessesseessaesseesseessesssesseenseessenssens 904
Ziming He

Modulation Classification for Non-Orthogonal Multiple Access System Using a Modified
RESIAUAI-CINN ..ottt ettt ettt st b ettt e a et e e bt et be et et et et e nbesaeebeeueeae 909
Ashok Parmar, Kamal Captain, Udit Satija, Ankit Chouhan

Deep Residual Neural Network Decoder for Sparse Code Multiple ACCESS .....cvevvervieriieiieieeieiieseesieeveene 915
Sara Norouzi, Benoit Champagne

Active Sensing for Beam Management: A Deep-Learning Approach ..........ccccoeevioiiieniinieiieeeeeseeeeeee. 921
Hongzhi Chen, Lifu Liu, Songyan Xue, Yan Sun, Jiyong Pang

Digital Predistortion of RF Power Amplifiers Using DeepShift.........cccccvvviiiciiiiiniiniciicieeeeeceeseeie e 927
Taishi Watanabe, Takeo Ohseki, Yoshiaki Amano



DEEP LEARNING IN WIRELESS NETWORKS -2

Multi-Environment Based Meta-Learning with CSI Fingerprints for Radio Based Positioning...................... 933
Anastasios Foliadis, Mario H. Castarieda Garcia, Richard A. Stirling-Gallacher, Reiner S.
Thomd

Meta-Learning for Wireless Interference Identification ..............cocvvevieriieiiiiciiiiesieseee e 939

Ali Owfi, Fatemeh Afghah, Jonathan Ashdown

PESTnet - Pre-IFFT PAPR Estimation Using Neural Networks for Improved OFDM Systems...................... 945
Pavan Kumar Mangipudi, Maneesh Merugu, Janise McNair, John Terry, David Veney

Self-Supervised Multi-Modal Video Forgery Attack DeteCtion ............ceecverieiierieenieeieeiesiesieesieeieeveeeesenens 952
Chenhui Zhao, Xiang Li, Rabih Younes

Graph Isomorphism Networks for Wireless Link Layer Anomaly Classification ............ccoeceeeevieneeneeneenee. 958
Blaz Bertalanic, Carolina Fortuna

EDGE Al

Online Scheduling of CPU-NPU Co-Inference for Edge AT Tasks ........cccovevvieciiiienienieeeie e 964
Xiancheng Lin, Rongkai Liu, Jiajie Xie, Qian Wei, Zhi Zhou, Xu Chen, Zhilan Huang, Gang
Lu

New Algorithms for the Detection of Malicious Traffic in SG-MEC........ccccoooiiiiiiiniiieeeee e 970

Omesh A. Fernando, Hannan Xiao, Joseph Spring

Federated Learning for Online Resource Allocation in Mobile Edge Computing: A Deep
Reinforcement Learning APPrOACH .........ccvevieriieiiieiieieiiesteie et eee et steebe e b e ssaessaessa e seessesssesssesseeseessenssens 976
Jingjing Zheng, Kai Li, Naram Mhaisen, Wei Ni, Eduardo Tovar, Mohsen Guizani

Joint Scheduling-Offloading Policies in NOMA-Based Mobile Edge Computing Systems ..........ccccccceeueenee. 982
Ibrahim Djemai, Mireille Sarkiss, Philippe Ciblat

Deep Reinforcement Learning Based Mobility-Aware SFC Embedding for MEC in 5G and Beyond............. 988
Yi-Huai Hsu, Tsung-Ru Tsai, Ting-Chia Yeh, Yu-Lun Wang

FEDERATED LEARNING IN WIRELESS NETWORKS -1

Towards Native Support for Federated Learning in 6Ge..........cceecueeiiiiinienieiieeeeeeeee et 994
Mohammad Barig Khan, Xueli An, Chenghui Peng

Federated Learning for Reliable mmWave Systems: Vision-Aided Dynamic Blockages Prediction............. 1000
Mohammad Al-Quraan, Anthony Centeno, Ahmed Zoha, Muhammad Ali Imran, Lina Mohjazi

Rate-Distortion Optimization for Adaptive Gradient Quantization in Federated Learning.............c.cccccuenne. 1006
Guojun Chen, Lu Yu, Wengiang Luo, Yinfei Xu, Tiecheng Song
FEDERATED LEARNING IN WIRELESS NETWORKS -2

Flexible Resource Allocation in IRS-Assisted Systems Using Hypernetworks ............cccocevvveveereenieecvennenne 1012
Mahmoud Saad Abouamer, Patrick Mitran



DDS: An Auction Based on a Variant of Data Shapley for Federated Learning.............cccccovvevverivecirenennnnne 1018
Hanlei Zhang, Meng Xue, Yanjiao Chen

EAPS: Edge-Assisted Privacy-Preserving Federated Prediction SyStems..........cccevuererenenincenieiienieseceee 1024
Daquan Feng, Guanxin Huang, Chenyuan Feng, Bin Cao, Zhenzhong Wang, Xiang-Gen Xia

Communication Efficient Heterogeneous Federated Learning Based on Model Similarity.............ccccueen.ee.e. 1030
Zhaojie Li, Tomoaki Ohtsuki, Guan Gui
10T

Energy Efficient Message Scheduling with Redundancy Control for Massive loT Monitoring .................... 1035
Gwen Maudet, Patrick Maillé, Laurent Toutain, Mireille Batton-Hubert

DQN Based Blockchain Data Storage in Resource-Constrained [oT System ..........cccceeeeevverienieniiecieeiennens 1041
Boyi Lei, Jianhong Zhou, Maode Ma, Xianhua Niu

Towards Mobility Management with Multi-Objective Bayesian Optimization............cccecceeeeeeneesienienenennnne 1047
Eloise De Carvalho Rodrigues, Alvaro Valcarce Rial, Giovanni Geraci

MACHINE LEARNING IN WIRELESS NETWORKS -1

LSTM-Based Generation of Cellular Network TraffiC............ooovviiiiiiiiiiiieieece e 1053
Anne Josiane Kouam, Aline Carneiro Viana, Alain Tchana

Pensieve 5G: Implementation of RL-Based ABR Algorithm for UHD 4K/8K Content Delivery on
Commercial 5G SA/NR-DC NEWOTK .....cc.eruiriiiiieiieieieie sttt sttt se et b b eaeeaean 1059
Kasidis Arunruangsirilert, Bo Wei, Hang Song, Jiro Katto

Noise-Tolerant Radio Frequency Fingerprinting with Data Augmentation and Contrastive Learning........... 1065
Zhanyi Ren, Pinyi Ren, Dongyang Xu, Tiantian Zhang

MACHINE LEARNING IN WIRELESS NETWORKS -2

Concatenated Classic and Neural (CCN) Codes: ConcatenatedAE............ccccovevieviieciieienieiieseeeeie e 1071
Onur Giinlii, Rick Fritschek, Rafael F. Schaefer

Collaborative Edge Caching with Multiple Virtual Reality Service Providers Using Coalition

Chun-Che Lin, Yao Chiang, Hung-Yu Wei

Deep Reinforcement Learning-Based Quantization for Federated Learning ............cccceevveveenieecieneeneennennn, 1083
Sihui Zheng, Yuhan Dong, Xiang Chen

Deep Autoencoder-Based Z-Interference Channels..............ccovierieiiieiiieiiniesieeee e 1089
Xinliang Zhang, Mojtaba Vaezi

A Bargaining Game for Personalized, Energy Efficient Split Learning Over Wireless Networks ................. 1095
Minsu Kim, Alexander Derieux, Walid Saad



MACHINE LEARNING IN WIRELESS NETWORKS -3

Multi-Armed Bandit Framework for Resource Allocation in Uplink NOMA Networks ...........cccoeververirennnne 1101
Amani Benamor, Oussama Habachi, Inés Kammoun, Jean-Pierre Cances

Explainable Artificial Intelligence for Energy-Efficient Radio Resource Management.............cccceceeeeeeenene. 1107
Alexandru-Daniel Marcu, S. Krishna Gowtam Peesapati, Jessica Moysen Cortes, Sahar
Imtiaz, James Gross

A Deep Reinforcement Learning Based Routing Scheme for LEO Satellite Networks in 6G ........................ 1113
Yi-Huai Hsu, Jiun-Ian Lee, Feng-Ming Xu

Transformer-Sequential-Based Learning for Continuous HMR with High Similarity Using
MMWaVE FIMCW RAAT ..ottt ettt ettt sb e sttt te e 1119
Yuh-Shyan Chen, Kuang-Hung Cheng, You-An Xu

DRL Approach for Spectral-Energy Trade-Off in RIS-Assisted Full-Duplex Multi-User MIMO
N 1<) 10 PSR RRS 1125
Sravani Kurma, Keshav Singh, Prabhat Kumar Sharma, Chih-Peng Li

MIMO

Low-Overhead Beam Selection for mmWave Massive MIMO Systems by Deep Learning...........c..ccev........ 1131
Xinfang Chen, Long Zhao, Jun Zuo, Jiazhen Zhang

Group Sparsity Via Implicit Regularization for MIMO Channel EStimation .............ccecceeoevienieneeneeneeee 1137
Akshay Kumar, Akshay Malhotra, Shahab Hamidi-Rad

GNN-Enhanced Approximate Message Passing for Massive/Ultra-Massive MIMO Detection ..................... 1143

Hengtao He, Alva Kosasih, Xianghao Yu, Jun Zhang, S. H. Song, Wibowo Hardjawana,
Khaled B. Letaief

NETWORK OPTIMISATION

Alternating Projections Method for Joint Precoding and Peak-To-Average-Power Ratio Reduction ............. 1149
Sueda Taner, Christoph Studer

Power Control for 6G Industrial Wireless Subnetworks: A Graph Neural Network Approach....................... 1156
Daniel Abode, Ramoni Adeogun, Gilberto Berardinelli

A Cross-Layer Framework for LPWAN Management Based on Fuzzy Cognitive Maps with
Adaptive Glowworm Swarm OPtimiZatiOn ..........c.eeeueeerieeriiieriieerieeeieeereessseesseessseeesseessseessseessseessseessseesssees 1162
Hancong Wang, Yin Wu, Yanyi Liu, Wenbo Liu

Flex-Net: A Graph Neural Network Approach to Resource Management in Flexible Duplex
INEEWOTKS ...ttt sttt st st sttt b e sttt 1168
Tharaka Perera, Saman Atapattu, Yuting Fang, Prathapasinghe Dharmawansa, Jamie Evans

GA-MADDPG: A Demand-Aware UAV Network Adaptation Method for Joint Communication and
Positioning in EMErgency SCENATIOS ........c.cccuerierieriieiieiieieiiesteesteeseesesteseeesseesseesseesseessesssesssesseesseessessesses 1174
Ke Zhuang, Lianming Xu, Liang Li, Li Wang, Aiguo Fei



PERFORMANCE ANALYSIS OF ML TECHNIQUES FOR WIRELESS

Cell- And Area-Based ML Models: Unlocking High Precision Models for Radio Access Networks.............. 1180
Philipp Geuer, Alexandros Palaios, Roman Zhohov

Efficient Beam Search for Initial Access Using Collaborative Filtering ...........ccoceceveiieieneneienceceieee 1186
George Yammine, Georgios Kontes, Norbert Franke, Axel Plinge, Christopher Mutschler

Detecting Linear Block Codes Via Deep Learning...........ccoccvvvcverierieniiesiieiieieeiesieeseesie e seesee e seeeseeeneeens 1192
Arti Yardi, Vamshi Krishna Kancharla, Amrita Mishra

Machine Learning Based Digital Pre-Distortion in Massive MIMO Systems: Complexity-

Performance Trade-OfS ......cc.voiiieeiii et e e et e e et e e e eaaeeesenaeeesenteeesenaees 1198
Ashkan Sheikhi, Ove Edfors

REFLECTIVE SURFACES

Coverage and Capacity Optimization in STAR-RISs Assisted Networks: A Machine Learning
PN 0] 01 (0 1y ST 1204
Xinyu Gao, Wengiang Yi, Alexandros Agapitos, Hao Wang, Yuanwei Liu

Multi-Scale Supervised Learning-Based Channel Estimation for RIS-Aided Communication
Jian Xiao, Ji Wang, Wenwu Xie, Xinhua Wang, Chaowei Wang, Hongbo Xu

A Generative Adversarial Network Approach to Reflectarray Pattern Synthesis...........ccooceveenieriecieenenne 1216
Hong-Wen Li, You-Cheng Chen, Alan Liu, Shih-Cheng Lin, Meng-Yuan Hsieh

SEMANTIC AND GOAL-ORIENTED COMMUNICATIONS

Lightweight Wireless Sensing Through RIS and Inverse Semantic Communications ..............cceeeeeververenenne 1222
Hongyang Du, Jiacheng Wang, Dusit Niyato, Jiawen Kang, Zehui Xiong, Junshan Zhang,
Xuemin Shen

Understanding Before Transmission (UBT): Hashing-Based Semantic Communication Model................... 1228
Shiva Raj Pokhrel, Jinho Choi

Variational Speech Waveform Compression to Catalyze Semantic Communications............cc.ceceevververennenne. 1234
Shengshi Yao, Zixuan Xiao, Sixian Wang, Jincheng Dai, Kai Niu, Ping Zhang

Text Semantic Communication Systems with Sentence-Level Semantic Fidelity .........ccccooeeoiiieiincnienennene 1240
Bing Tang, Qiang Li, Likun Huang, Yiran Yin

Learned Source and Channel Coding for Talking-Head Semantic TranSmission..........cccceevvereeeeneenienennenne. 1246
Weijie Yue, Jincheng Dai, Sixian Wang, Zhongwei Si, Kai Niu

VEHICULAR APPLICATIONS

Learning-Based RSU Placement for C-V2X with Uncertain Traffic Density and Task Demand................... 1252
Wenbin Yao, Jiayi Liu, Chen Wang, Qinghai Yang



Deep Reinforcement Learning Based Resource Allocation with Heterogeneous QoS for Cellular
Jin Tian, Yan Shi, Xiaolu Tong, Shanzhi Chen, Rui Zhao

A Distributed Double Deep Q-Learning Method for Object Redundancy Mitigation in Vehicular
INEEWOTKS ...ttt ettt h ettt ettt b e e bt b e et e s et et e e bt e bt e bt e bt es s et en b e b e eb e e bt eb e ebtemten b et e nbeebesbeebeenean 1264
Imed Ghnaya, Hasnaa Aniss, Toufik Ahmed, Mohamed Mosbah

Autonomous Radio Resource Provisioning in Multi-WAT Private 5G RANs Based on DRL........................ 1270
Lorena Chinchilla-Romero, Jonathan Prados-Garzon, Pablo Muiioz, Pablo Ameigeiras, Juan
J. Ramos-Munoz

WIFI/'WLAN

A Multi-Scale Feature Selection Framework for WiFi Access Points Line-Of-Sight Identification .............. 1276
Xu Feng, Khuong An Nguyen, Zhiyuan Luo

Reinforcement Learning Based Coexistence in Mixed 802.11ax and Legacy WLANS .......ccceoieiiveiieiennnnns 1282
Fabin Frommel, German Capdehourat, Federico Larroca

Long-/Short-Term Reinforcement Learning for Multi-APs Channel Allocation in IEEE 802.11ax
WLLANS <.ttt ettt et e bt s a e a e b e st e bt st eea e e bt et e et n et ae e eneetenn 1288
Sheng-Han Chung, Li-Hsiang Shen, Kai-Ten Feng

Unsupervised Domain Adaptation for WiFi Gesture Recognition.............ccoeeerieienieneneninceeeeeeee e 1294
Bin-Bin Zhang, Dongheng Zhang, Yang Hu, Yan Chen

TRACK 3 - VIRTUAL SESSION

Semantic Communication-Empowered Physical-Layer Network Coding ...........cccceveveniniencrieneenicnenennenn. 1300
Shuai Yang, Haoyuan Pan, Tse-Tin Chan, Zhaorui Wang

Random Railings Enhancement for RFF Imbalanced Data Augmentation .............cccocceveveeereeienieneneneee. 1306
Xiaolin Fan, Caidan Zhao, Liang Xiao, Xiangyu Huang

Adaptive Federated Learning for Battery-Powered IloT Devices with Non-IID Data..........ccccecveveeviencnnnne. 1312
Jianbo Wu, Shaoshuai Fan, Hui Tian, Hao Wu

Automatic Neural Network Construction-Based Channel Estimation for IRS-Aided
COMMUNICATION SYSTEIIIS . ..eutieutientiiteeite et sttt et ettt et e st e e s bt e bt e bt e et satesaeesbee bt enteenteeseesbeesbeenbeenbeeneesneesanenne 1318
Haogqing Shi, Taotao Ji, Zhengming Zhang, Luxi Yang, Yongming Huang

UAV-Aided Two-Tier Computation Offloading for Marine Communication Networks: An
Incentive-Based APPIOACH. ......cc.ooiiiiiie ettt ettt ettt ettt et et e b e b te et enee e ne 1324
Zhishen Luo, Minghui Dai, Yuan Wu, Liping Qian, Bin Lin, Zhou Su

Deep Reinforcement Learning for Energy-Efficient Fresh Data Collection in Rechargeable UAV-
ASSISTEA TOT INEEWOTKS ...ttt sttt ettt et e et bt sbeebeenean 1330
Mengjie Yi, Xijun Wang, Juan Liu, Yan Zhang, Ronghui Hou

Label-Wise Distribution Adaptive Federated Learning on Non-IID Data.........cccceoceeiiiiiiiinienieniieieeeeeee 1336
Baojian Chen, Hongjia Li, Lu Guo, Liming Wang



Multi-Agent Deep Reinforcement Learning-Based Trajectory Design for UAV-Aided Edge
COMPULING SYSTEIIL ...ttt ettt ettt et ettt eat e et ee st e e bt e te e eeeaeeeseesse e st anteeneeensesseeseenseensesneesneesneenseenes 1342
Gengyuan Lu, Zheng Chang

Lightweight Deep Joint Source-Channel Coding for Gauss-Markov Sources Over AWGN Channel ........... 1348
Yishen Li, Xuechen Chen, Xiaoheng Deng

Spatial-Temporal Cellular Traffic Prediction: A Novel Method Based on Causality and Graph
AENEION NEIWOTK ...ttt ettt ettt et st b e sbeeae et et e b st e bt eaeean e ensenneneeenes 1354
Xiangyu Chen, Gang Chuai, Kaisa Zhang, Weidong Gao

Communication Efficient Federated Learning Via Channel-Wise Dynamic Pruning ............cccoeeevveneennnnn. 1360
Bo Tao, Cen Chen, Huimin Chen

A Light-Weight Online Learning Framework for Network Traffic Abnormality Detection............cccceuennee. 1366
Yitu Wang, Runqi Dong, Takayuki Nakachi, Wei Wang

Active User Detection and Channel Estimation Via Fast ADMM...........ccooooiiiviiiiiiiiiieiieeeeeeeee e 1372
Lijun Zhu, Kai-Hui Liu, Liangtian Wan, Lu Sun

Uplink Scheduling for MIMO-OFDMA Systems with Rate Constraints by Deep Learning ......................... 1378
Jiaqi Feng, Shengqgian Han, Hanlin Chen, Chenyang Yang

Game Theory Based Task Offloading, Content Caching and Resource Pricing Under Edge-Cloud
Collaboration in 6G NEIWOTK ......c.cecuiriiriiriiiriiceeeer ettt sttt ettt sae e 1384
Lixue Gao, Xin Chen, Bo Yin, Lin Cui, Hua Xing

Latency Minimization for Wireless Federated Learning with Heterogeneous Local Updates ....................... 1390
Jingyang Zhu, Yuanming Shi, Min Fu, Yong Zhou, Youlong Wu, Liqun Fu

ALSensing: Human Activity Recognition Using WiFi Based on Active Learning ..........c.ccocceceeveveencncnenne. 1396
Guangzhi Zhao, Zhipeng Zhou, Yutao Huang, Amiya Nayak, Wei Gong, Haoquan Zhou

MADRL Based Uplink Joint Resource Block Allocation and Power Control in Multi-Cell Systems ........... 1402
Yuhan Yang, Tiejun Lv, Yingping Cui, Pingmu Huang

Utility-Based On-Demand Data Synchronization Scheme in DT-HetVNets. .......c.ccccevereninienicniencncnenenne. 1408
Yilong Hui, Yingmeng Li, Nan Cheng, Ruijin Sun, Tom H. Luan

Image Segmentation Semantic Communication Over Internet of Vehicles...........ccooevieniininiiniiiinenne 1413
Qiang Pan, Haonan Tong, Jie Lv, Tao Luo, Zhilong Zhang, Changchuan Yin, Jianfeng Li

A Douglas-Rachford Splitting Approach Based Deep Network for MIMO Signal Detection ............c..c....... 1419
Rongchao Sun, Yiging Zhang, Hanying Zheng, Jianhua Guo, Jianyong Sun, Jiang Xue

Dueling Double Deep Q-Network Based Computation Offloading and Resource Allocation Scheme
for Internet Of VERICIES ......cc.oouiiiiiiiicc ettt e 1425
Fan Jiang, Yan Li, Changyin Sun, Chaowei Wang

Delay-Oriented Knowledge-Driven Resource Allocation in SAGIN-Based Vehicular Networks ................. 1431
Lei Huang, Ruijin Sun, Nan Cheng, Yilong Hui, Dandan Liang

Knowledge Discrepancy-Aware Federated Learning for Non-1ID Data ..........cccceceeiiieiiniiciieieeeeee, 1437
Jianhua Shen, Siguang Chen

Efficient Privacy-Preserving Federated Learning Against Inference Attacks for IoT ......c..cccceceeiiieicncnenne. 1443
Yifeng Miao, Siguang Chen



CHANNEL MODELING AND COMMS

5G Reduced Capability Devices: Analysis of Blocking Probability for Control Channels.........c..c.ccccceenene 1449
Saeedeh Moloudi, Mohammad Mozaffari, Kittipong Kittichokechai, Andreas Héglund,
Sandeep Narayanan Kadan Veedu, Y.-P. Evic Wang, Johan Bergman

A Coexistence Study of Low-Power Wide-Area Networks Based on LoRaWAN and SigfoX........c.ccoceeenee. 1455
Domenico Garlisi, Antonino Pagano, Fabrizio Giuliano, Daniele Croce, Ilenia Tinnirello

On the Modelling and Performance Analysis of Lower Layer Mobility in 5G-Advanced............cc.cceeeenene. 1462
Alperen Giindogan, Akin Badalioglu, Panagiotis Spapis, Ahmad Awada

5G Wireless Channel Characterization in Indoor Factory Environments: Simulation and Validation ........... 1468
Aswathi Vijayan, Michael Kuhn, Jobish John, Md. Noor-A-Rahim, Dirk Pesch, Billy
O'Connor;, Kevin Crean, Eddie Armstrong

Empirical Study on 5G NR Adjacent Channel COEXIStENCE ..........eeureiieiirieriieiierieeee e siee e 1474
Jordi Biosca Caro, Junaid Ansari, Ahmed Raza Sayyed, Peter De Bruin, Joachim Sachs, Niels
Konig, Robert H. Schmitt

COMMS AND NETWORKING -1

Evolutionary Game-Based Vertical Handover Strategy for Space-Air-Ground Integrated Network ............. 1480
Yiting Zhou, Rui Meng, Huachao Xiong, Shujun Han, Xiaodong Xu

Laser Inter-Satellite Link Setup Delay: Quantification, Impact, and Tolerable Value............cccccoevveiinennenn. 1486
Dhiraj Bhattacharjee, Aizaz U. Chaudhry, Halim Yanikomeroglu, Peng Hu, Guillaume
Lamontagne

Experimental Characterization of Connectivity for ProSe Direct Discovery in Emergency Scenarios
FOT G ..ottt ettt bbbt a ettt h e bbbt ea et b e h e bbbt et et et b she bt eaeen 1492
Ali Masood, Muhammad Mahtab Alam, Yannick Le Moullec

On Effect of Adversaries in a Cooperative MCvD Network and Filtering Mechanism ...........c.cccccevevencnen. 1498
Tamoghno Nath, Adrish Banerjee

COMMS AND NETWORKING -2

Evaluation of Communication System Employing Space Elevator Base-Station .........c..c.ccocevceevenienicncnenne. 1504
Akihito Suetsuna, Kazutoshi Yoshii, Shigeru Shimamoto

Performance and Coexistence Evaluation of IEEE 802.11be Multi-Link Operation ...........ccccccvevveeeveevennnnns 1510
Marc Carrascosa-Zamacois, Lorenzo Galati-Giordano, Anders Jonsson, Giovanni Geraci,
Boris Bellalta

Outdoor Power Measurements of Wi-Fi Traffic on the University of Colorado Boulder Campus................. 1516

Stefan Tschimben, Georgiana Weihe, Arvind Aradhya

COMMS AND NETWORKING -3

eSWORD: Implementation of Wireless Jamming Attacks in a Real-World Emulated Network.................... 1522
Clifton Paul Robinson, Leonardo Bonati, Tara Van Nieuwstadt, Teddy Reiss, Pedram Johari,
Michele Polese, Hieu Nguyen, Curtis Watson, Tommaso Melodia



On the Performance of an Indoor Open-Source 5G Standalone Deployment ...........ccccvevvereererneercieneenennne. 1528
Arash Sahbafard, Robert Schmidt, Florian Kaltenberger, Andreas Springer, Hans-Peter
Bernhard

Wi-Nod: Head Nodding Recognition by Wi-Fi CSI Toward Communicative Support for
QUAATIPICZICS. .eevvienvieiiieitietie ettt ettt ettt e st e s teeteesbeesbeesbesseesseesseesseesseessesssesssenseesseasseessanssessaesaesseensesnsessnenns 1534
Marwa R. M. Bastwesy, Kiichiro Kai, Hyuckjin Choi, Shigemi Ishida, Yutaka Arakawa

Wearable Real-Time Air-Writing System Employing KNN and Constrained Dynamic Time
A2 5 =SSR 1540
Yuqi Luo, Wei Ke, Chan-Tong Lam

On Determining the Number of Preambles in Grant-Free mMTC Uplink to Reduce Collisions................... 1546
Smriti Jha, Harini Grama Srinath, Naveen Mysore Balasubramanya

COMMS AND NETWORKING -4

5G-Advanced Duplex Evolution for Massive MIMO and Multi-Beam Operations...........cccccevceeeereeneennenne. 1552
Hyoungju Ji, Younsun Kim, Bin Yu, Qi Xiong, Shadi Abu-Surra, Chance Tarver, Kyungjun
Choi, Jaeyeon Shim, Gary Xu

Massive Machine-Type Communications Via Hybrid OWC/RF Networks in Finite Block-Length

234114 1< OSSR 1558
Tijana Devaja, Milica Petkovic, Andrea Munari, Federico Clazzer, Marko Beko, Dejan
Vukobratovic

ML-Based Traffic Steering for Heterogeneous Ultra-Dense beyond-5G Networks...........ccocceeeeieneiencnenne. 1564

llias Chatzistefanidis, Nikos Makris, Virgilios Passas, Thanasis Korakis

Improving Platooning Safety with Full Duplex Relaying and Beamforming.............cccccoveeneeneiiiniencenenne. 1570
Tobias Hardes, Florian Klingler, Christoph Sommer

Performance Evaluations of C-Band 5G NR FR1 (Sub-6 GHz) Uplink MIMO on Urban Train................... 1576
Kasidis Arunruangsirilert, Pasapong Wongprasert, Jiro Katto

COMMUNICATIONS, SENSING AND LOCALIZATION -1

Doppler Sensing Using WiFi Round-Trip Channel State Information ..........c.cccccoevenenininienienencncnencnnee. 1582
Fangzhan Shi, Wenda Li, Chong Tang, Paul Brennan, Kevin Chetty

WiFi Sensing of Human Activity Recognition Using Continuous A0A-ToF Maps ........ccccceveeveeviincieniennene 1588
Yao Ge, Jingyan Wang, Shibo Li, Liyuan Qi, Shuyuan Zhu, Jonathan Cooper, Muhammad
Imran, Qammer H. Abbasi

Self-Cloning Mobile Sensing Cluster Based on Swarm Intelligence with Multiple Autonomous

11 (o] o3 1 I 7451 3 11 USSR 1594
Shoma Nishigami, Eiji Nii, Naoki Fujiyama, Shoma Izuhara, Hiroyuki Yomo, Yasuhisa
Takizawa

Multi-Target Location for Intelligent Reflecting Surface Aided Radar System .........ccccoceveveneniincncncnenne. 1600

Yangying Zhao, Peng Chen, Zhenxin Cao

Robust Respiration Sensing With WiFi........cocoiiiiiiiiiie et 1606
Xuecheng Xie, Dongheng Zhang, Yadong Li, Jinbo Chen, Yang Hu, Qibin Sun, Yan Chen



COMMUNICATIONS. SENSING AND LOCALIZATION -2

Performance of 802.11be Wi-Fi 7 with Multi-Link Operation on AR Applications...........c.cccceecververereeeennnn. 1612
Molham Alsakati, Charlie Pettersson, Sebastian Max, Vishnu Narayanan Moothedath, James
Gross

Joint Transmit Power and Trajectory Design for UAV-Enabled Covert Communication...........c.ccceeverueeenne. 1618

Peng Wu, Xiaopeng Yuan, Yulin Hu, Hu Chen, Anke Schmeink

Particulate Matter Detection in Mines Using 3D Light Detection and Ranging Technology...........cccccueunee. 1624
Zachary Osterwisch, Alexander Mauntel, Nathanael Nisbett, Dibbya Barua, Ahmad Alsharoa

Active Sensing Schemes for Beam-Space MIMO Radar in ISAC Applications............cceeevevverreerieecreenennnns 1630
Saeid K. Dehkordi, Giuseppe Caire

Joint Optimization of UAV Deployment and Directional Antenna Orientation for Multi-UAV
COOPETALIVE SEISINE ....c.ueiuietieitieteete et et euteete e et e et eateeseeeseessee st enseenseemeeeaeeeseenseenteenseeneeeseeaseenseenseenseeneesnnenne 1636
Lingyun Zhou, Wenqgiang Pu, Ming-Yi You, Rongqing Zhang, Qingjiang Shi

COMPUTING AND COMMS

Time of Arrival Error Estimation for Positioning Using Convolutional Neural Networks ............ccccceeveeeeenne 1641
Anil Kirmaz, Taylan Sahin, Diomidis S. Michalopoulos, Muhammad Ikram Ashraf, Wolfgang
Gerstacker

Toward Wireless Fronthaul for Cloud RAN Archit€Ctures. ........ceeoveeiiiierieniieiieeee e 1647

Dave Townend, Ryan Husbands, Stuart D. Walker, Adrian Sharples

Real-Time Super-Resolution: A New Mechanism for XR Over 5G-Advanced ..........ccocoooerininieiiencnenennn. 1653
Weichao Chen, Youlong Cao, Yi Qin, Erkai Chen, Guohua Zhou, Weichao Li

Graph Based Joint Computing and Communication Scheduling for Virtual Reality Applications ................ 1659
Fei Liu, Hongyan Li, Peng Wang, Keyi Shi, Yun Hu

LOCALIZATION -1

Blind Transmitter Localization Using Deep Learning: A Scalability Study .........cccecveeieriierienienieieeieeeenne 1665
Ivo Bizon, Ahmad Nimr, Philipp Schulz, Marwa Chafii, Gerhard P. Fettweis

Efficient Localization Algorithms Using a Uniform Rectangular Array with Model Imperfections.............. 1671
Shuaishuai Han, Mohammad A. Al-Jarrah, Emad Alsusa

A Geometry-Based Algorithm for TDoA-Based Localization in the Presence of Outliers ...........c.ccccevuenenee. 1677
Cédric Hannotier, Francois Horlin, Francgois Quitin

WiCo: Robust Indoor Localization Via Spectrum Confidence Estimation...........ccceeeveeiriinienienieieeieeeene 1683
Tianyu Zhang, Dongheng Zhang, Shuai Yang, Qibin Sun, Yan Chen

Broad Learning System for Indoor CSI Fingerprint Localization ..............ceoveviieciinienienieneenie e 1689
Chieh Yu, Jang-Ping Sheu, Yung-Ching Kuo



LOCALIZATION -2

Link2speed: VANET Speed Assessment Via Link-State Analysis .........cocceceeveerieneninieneneineeieneneneneneenes 1695
Alon Freund, Rami Puzis, Michael Segal

A Novel 3D Non-Stationary Localization-Assisted ISAC Channel Model...........cccccoiiiininiiiiniineeeee, 1701
Runruo Yang, Yang Wu, Jie Huang, Cheng-Xiang Wang

Joint Location Planning and Cluster Assignment of UWB Anchors for DL-TDOA Indoor
LOCAIIZALION ...ttt ettt et et be et et ettt besae et eaeen 1707
Sagnik Bhattacharya, Junyoung Choi, Jonghoe Koo

Clock and Orientation-Robust Simultaneous Radio Localization and Mapping at Millimeter Wave
Felipe Gomez-Cuba, Gonzalo Feijoo-Rodriguez, Nuria Gonzalez-Prelcic

Performance Evaluation of Measurement Based GPS Denied 3D Drone Localization and Tracking............ 1720
Mehari Meles, Akash Rajasekaran, Lauri Mela, Reza Ghazalian, Kalle Ruttik, Riku Jdntti

LOCALIZATION AND COMMS

Static Human Localization Using FMCW MIMO Radar.............ccveciiiiiiienieiieie e 1726
Hongchun Li, Lili Xie, Qian Zhao, Jun Tian, Takeshi Konno

5GNR Indoor Positioning by Joint DL-TD0A and DL-AOD........cccccooiiiiiiiieieeeeeeee e 1732
Mohsen Ahadi, Florian Kaltenberger

Kullback-Leibler Divergence Analysis for Integrated Radar and Communications (RadCom)..................... 1738
Mohammad Al-Jarrah, Emad Alsusa, Christos Masouros

Passive Human Localization with the Aid of Reconfigurable Intelligent Surface...........ccoccovvvevieivniinenenns 1744
Ganlin Zhang, Dongheng Zhang, Ying He, Jinbo Chen, Fang Zhou, Yan Chen

Indoor 3-D Localization Over LCX-Based Wireless Environment Using Particle Filter Approach .............. 1750
Junjie Zhu, Kenta Nagayama, Erika Kouda, Yafei Hou, Satoshi Denno

MACHINE LEARNING

Information-Aware Sensing Framework for Long-Lasting [oT Sensors in Greenhouse .............ccceceevueennenne. 1756
Kang Eun Jeon, James She, Bo Wang

SCFL: An Efficient Cross-Cluster Federated Learning Framework Based on State Channels ...................... 1762
Zhipeng Gao, Lijia Zhang, Yijing Lin, Yue Song, Yang Yang

CCFL: Communication-Efficient Cross-Cluster Blockchain-Based Federated Learning ............ccccccevueenenne. 1768
Zhipeng Gao, Yue Song, Yijing Lin, Lijia Zhang, Yang Yang

IoT and Machine Learning Enabled Estimation of Health Indicators from Ambient Data ..............ccccccuenee. 1774
Cezar Anicai, Muhammad Zeeshan Shakir



MACHINE LEARNING AND COMMS

Taking Standardized C-ITS Communication to the Next LEVEL - Lightweight and Extensible
Vehicle-To-EVerything LIDIary..........ccoocieiiiiiiieiee ettt et ettt e s ae e e e teeneeeneeeneens 1780
Klaus Weinbauer, Tobias Renzler, Michael Stolz, Daniel Watzenig

Channel Model and Capacity for Differential Display-Camera Communication............ccceeeeeeeevenierenennens 1786
Jorn Jochims, Jianshuang Xu, Johannes Klein, Riidiger Kays

Hardware-In-The-Loop Framework for Testing Wireless V2X Communication ............ccecceveererereeeceeeeennnnns 1792
Anja Dakic, Benjamin Rainer, Markus Hofer, Stefan Zelenbaba, Stefan Teschl, Guo Nan, Peter
Priller, Xiaochun Ye, Thomas Zemen

Beyond KNN: Deep Neighborhood Learning for WiFi-Based Indoor Positioning Systems............ccccccueue.. 1798
Yinhuan Dong, Francisco Zampella, Firas Alsehly

Dynamic Resource Allocation for Metaverse Applications with Deep Reinforcement Learning .................. 1804
Nam H. Chu, Diep N. Nguyen, Dinh Thai Hoang, Khoa T. Phan, Eryk Dutkiewicz, Dusit
Niyato, Tao Shu

NEXT GENERATION MULTIPLE ACCESS AND COMMS

Large-Scale Dynamic Spectrum Access with IEEE 1900.5.2 Spectrum Consumption Models..................... 1810
Prasad Netalkar, Azhaan Zahabee, Carlos E. Caicedo Bastidas, Igor Kadota, Dragoslav
Stojadinovic, Gil Zussman, Ivan Seskar, Dipankar Raychaudhuri

Orthogonal and Non-Orthogonal Multiple Access for Intelligent Reflection Surface in 6G Systems ........... 1816
Wei Jiang, Hans D. Schotten

Tangential Power Allocation in NOMA-Based Visible Light Communications .............cccceceeverveevenenenennens 1822
Ahmed Gaafar Al-Sakkaf, Mdaximo Morales-Céspedes

Joint Optimization of Base Station Sleeping, Functional Split, and Routing Selection in Virtualized

RAAIO ACCESS INEIWOTKS ...ttt ettt ettt ettt ettt st ettt sae e et 1828
Yunqgi Xu, Hang Li, Zhenghe Zhu, Yawen Chen, Luhan Wang, Zhaoming Lu, Xiangming Wen

RECONFIGURABLE INTELLIGENT SURFACES

Low-Latency Retro-Reflective Beam Training for RIS-Assisted Cellular Systems.........coccoceveeveneenicncnenne. 1834
Mohammed Saquib Khan, Ashok Kumar Reddy Chavva

A Novel 3D Non-Stationary Double-RIS-Assisted Channel Model for 6G Wireless Communication
N 1S 10 OO OO OO OPR PRSI 1840
Tianrun Qi, Yingzhuo Sun, Jie Huang, Cheng-Xiang Wang

Design of RIS-Assisted Full Duplex 6G-V2X CommuniCations ............coceeevereeieneeneneneneneeeeneenseseneennes 1846
Sonia Pala, Prajwalita Saikia, Sandeep Kumar Singh, Keshav Singh, Chih-Peng Li

Coverage Analysis of STAR-RIS Empowered Downlink NOMA with Imperfect SIC...........ccoceoeiininnnen. 1852
Amit Kumar Pandey, Ankur Bansal



RIS AND COMMS

Indoor Performance Evaluation of LORA® 2.4 GHZ ........c..oooeoviiiiieeeeeeeeeeeeeee e 1858
Carlos Fernandez Hernandez, Gwendoline Hochet Derévianckine, Alexandre Guitton, Oana
lova, Fabrice Valois

Investigating the Data Rate of Intelligent Reflecting Surfaces with Mutual Coupling and EMI ................... 1864
Saber Hassouna, Muhammad Ali Jamshed, Masood Ur-Rehman, Muhammad Ali Imran,
Qammer H. Abbasi

Joint DOA and Doppler Frequency Estimation for MIMO Radars in the Presence of Array Model
530001 0 1161103 4 1SSt 1870
Shuaishuai Han, Mohammad A. Al-Jarrah, Emad Alsusa

Range Estimation of an Ultraviolet Communication Source Using a Mobile Sensor...........cccceceevvevencnennene 1876
Terrence J. Moore, Fikadu T. Dagefu, C. Hakan Arslan, Michael J. Weisman, Robert J. Drost

SATELLITE COMMUNICATIONS

A GCN-GRU Based End-To-End LEO Satellite Network Dynamic Topology Prediction Method............... 1882
Yan Chen, Huan Cao, Yiging Zhou, Zifan Liu, Daojin Chen, Jiawei Zhao, Jinglin Shi

System-Level Evaluation of Beam Hopping in NR-Based LEO Satellite Communication System............... 1888
Jingwei Zhang, Dali Qin, Chuili Kong, Feiran Zhao, Rong Li, Jun Wang, Ye Wang

A Cross-Layer Descent Approach for Resilient Network Operations of Proliferated LEO Satellites ............ 1894
Peng Hu

Joint Hybrid Beamforming and User Scheduling for Multi-Satellite Cooperative Networks .............cccc....... 1900

Xuan Zhang, Shu Sun, Meixia Tao, Qin Huang, Xiaohu Tang

UAVS

Measurement-Based Command and Control Radio Channel Characterization for UAVS..........cccoovvuveeenennn. 1906
Laura Bernado, David Loschenbrand, Christoph Sulzbachner, Felix Bruckmiiller, Thomas
Zemen

SUN: A Simulated UAV Network Testbed with Hardware-In-The-Loop SDR Support .........cccccvevvenieenenee. 1912

Lars Baumgdrtner, Maximilian Bauer, Bastian Bloessl

Sequentially Localizing LoRa Terminals with a Single UAV .........cccooiiiiiiiiiiieeet e 1918
Bing Jia, Wenling Qiao, Baoqi Huang, Huan Yang, En Wang

UAV-Assisted Wireless Networks for Stringent Applications: Resource Allocation and Positioning............ 1924
Meriem Hammami, Cirine Chaieb, Wessam Ajib, Halima Elbiaze, Roch Glitho

UAVS AND COMMS

Radio Resource Allocation for Collective Perception in 5G-NR Vehicle-To-X Communication
N 1S 10 OSSR PRSI 1930
Anupama Hegde, Quentin Delooz, Chethan L. Mariyaklla, Andreas Festag, Florian Klingler



LLHR: Low Latency and High Reliability CNN Distributed Inference for Resource-Constrained
UAV SWATTIIS ...ttt ettt sttt ettt ettt st et sa e bt et ee et et e sae et e bt e aeeae et et e ae st e e bt ebeeaeententensentenbesaeeueenees 1937
Marwan Dhuheir, Aiman Erbad, Sinan Sabeeh

Performance Analysis of a UAV-Based Non-Terrestrial Network (NTN) Using NB-IoT ...........ccccoeveevvenneenn. 1943
N. Praveen Kumar, M. Sivarama Krishna, Naveen Mysore Balasubramanya

On the Outage Performance of Reconfigurable Intelligent Surface-Assisted UAV Communications ........... 1949
Mohammad Abualhayja'A, Anthony Centeno, Lina Mohjazi, Qammer H. Abbasi, Muhammad
Ali Imran

On UAV Serving Nodes Trajectory Planning for Fast Localization in Forest Environment: A Multi-
AgENt DRL APPIOACH .......iiiiiiiiiieiieiieeet ettt ettt sttt et e et e esbeesbeesbesseesbe e beesseessesssesssesseenseessennsens 1955
Xinwei Wang, Li Wang, Zhenyu Liu, Lianming Xu, Aiguo Fei

WIFI AND LIFI

An Efficient Visible Light Positioning and Rotation Estimation System Using Two LEDs and a

PROTOAIOAE ATTAY ...ttt ettt ettt st h et e e et ea e e bt e s bt e sbe e bt emaeesteseeesueenbeenteenteeneeas 1961
Yongbin Gong, Jing Yang, Di Miao, Yuzheng Yang, Ziyi Han, Jingrui Li, Bingcheng Zhu,
Lanting Fang, Liang Chen

Do WiFi Probe-Requests Reveal YOUTr TrajectOry? ......cvecveeierieriieiieieeiesiiesieesieesse e seeseeesseeseesseenseessesnnens 1967
Abhishek Kumar Mishra, Aline Carneiro Viana, Nadjib Achir

Energy and Spectral Efficiency of Multi-Tier LiF1 NetWOrKs .........ccccoririiiiiiieieieesee e 1973
Ahmet Burak Ozyurt, Rui Bian, Harald Haas, Wasiu O. Popoola

Analysis of Over-The-Air Time Synchronization for Industrial LiFi Networks ........ccccoceovieriniincncncnene. 1979
Ahmet Burak Ozyurt, Wasiu O. Popoola

An End-To-End Experimental Software-Defined LiFi and Wi-Fi Networks Integration Platform................ 1984
Hamada Alshaer, Harald Haas

TRACK 4 - VIRTUAL SESSION

Deep Learning-Based Device-Free Localization in Wireless Sensor Networks.........ccccocevevererieneencncnenne. 1990
Osamah A. Abdullah, Hayder Al-Hraishawi, Symeon Chatzinotas

Interference Analysis of Multi-Tier NGSO Based on Stochastic GEOMELI .........ccceverererieienieieneeeene 1996
Zhaohua Qiu, Wen Wang, Jingru Geng, Yiging Liu

Unified Near-Field and Far-Field TDOA Direction-Finding with Systematic Uncertainties ......................... 2002
Siwen Li, Benjian Hao, Yue Zhao, Zan Li

WiLink: Link Selection-Based 3D Human Pose Estimation Using Commodity Wi-Fi ........ccccceceiiieninenne. 2008
Liming Wang, Lingchao Guo, Zhaoming Lu, Xiangming Wen, Shuang Zhou

Intelligent Reflecting Surfaces Assisted UAV Reliable Communication ............c.cecuevevenerenerneeienienenennens 2015
Haiying Peng, Yufeng Zheng, Peng He, Yaping Cui, Ruyan Wang, Dapeng Wu, Luo Chen

Accelerated Federated Learning with Dynamic Model Partitioning for H-IoT...........ccoooiiiiiiiniiniiiee. 2021
Peng He, Chunhui Lan, Yaping Cui, Ruyan Wang, Dapeng Wu



Secure mmWave MIMO Communication Against Signal Leakage When Meeting Illegal
Reconfigurable Intelligent SUITACE ........c.eeiiiiiiieiieee ettt sttt e 2027
Feihong Chen, Hancheng Lu, Yazheng Wang, Chenwu Zhang

Hybrid Worker Selection for Task Coverage Maximization in Mobile Crowdsensing ............ccccceeeverveenenne. 2033
Yi Lv, Xin Chen, Peng He, Yaping Cui, Ruyan Wang, Dapeng Wu

Coverage Probability Analysis of RIS-Assisted High-Speed Train Communications............cccceeeereenueenenne. 2039
Changzhu Liu, Ruisi He, Yong Niu, Bo Ai, Zhu Han, Meilin Gao, Zhangdui Zhong

Federated Learning Based Hierarchical 3D Indoor Localization ............cccccevvveiieiinienienieieeie e 2045
Yaya Etiabi, Wafa Njima, El Mehdi Amhoud

Enhancing Soft AC Based Reliable Offloading for oV with Edge Computing...........c.ccooeevienieiveieeiennenne 2051
Tao Jing, Xin Ma, Xiaoxuan Wang, Xuehan Li

MDUcast: Multi-Device Uplink Uncoded Video Transmission in Internet of Video Things..........c.cccceeuenee. 2057
Qiaojia Lu, Hancheng Lu, Xinyu Yang, Feihong Chen

Phantom Preamble is There, 1N YOUI NETWOTIK .....cooouvviiiiiiiiiiiiieee et e s e e e e e e eennaaaeeeeee s 2063
H. Murat Giirsu, Dogukan Atik

Satellite Telemetry Data Anomaly Detection Using Multiple Factors and Co-Attention Based
LISTM .ottt ettt ettt ettt ettt ettt st et e bt e b et e st b en e e st b e st e Rt e ke n e Rt ke ne e Rt e b e st e R e ke nteneeh et ereebe st eneeteneenenee 2069
Jiankai Wang, Hongjia Li, Liming Wang, Zhen Xu

IRS-Aided Uplink Multi-Antenna NOMA Systems with Non-Ideal GSIC...........ccocoiiiiiiniiiniiieee 2075
Guoning Wang, Hong Wang, Yaru Fu

Efficient-Lightweight CRL Distribution in VANETSs: A Multilayer Coded Caching Methodology ............... 2081
Junwei Liang, Maode Ma, Geng Yang

Joint Transmit and Receive Beamforming Design for Uplink RSMA Enabled Integrated Sensing
and COMMUNICATION SYSEEINS .....eeviitieiiiiieitienteerte ettt ette st e st et e bt et e eateseeesbee bt enteenbeestesseesbeesbeebeensesneesanenne 2087
Chao Hu, Yuan Fang, Ling Qiu

A Portable Base Station Assisted Localization with Grid Bias Elimination............ccccccceerinereeieniencnenenne. 2093
Zhuyin Li, Xu Zhu
Optimal Placement of Reconfigurable Intelligent Surfaces with Random Obstacle Distribution.................. 2099

Jingyuan Zhang, Douglas M. Blough

AI-ENABLED NETWORK ORCHESTRATION - DESIGN CHALLENGES AND
OPPORTUNITIES FOR 6G NETWORKS -1

Distributed Channel Allocation for Mobile 6G Subnetworks Via Multi-Agent Deep Q-Learning ................ 2105
Ramoni Adeogun, Gilberto Berardinelli

An Efficient Deep Learning-Based Spectrum Awareness Approach for Vehicular Communication............... 2111
Basit A. Zaidi, Mahmoud A. Shawky, Ahmad Taha, Qammer H. Abbasi, Muhammad Ali Imran,
Shuja Ansari

Client Selection and Resource Allocation for Federated Learning in Digital-Twin-Enabled
Industrial INternet OF THINES .....c.eouiiiiieieee ettt ettt ettt ettt e et e st e be b e ebeebeeneenee e eneeee 2117
Shuo He, Tianxiang Ren, Xiaoheng Jiang, Mingliang Xu



AI-ENABLED NETWORK ORCHESTRATION - DESIGN CHALLENGES AND
OPPORTUNITIES FOR 6G NETWORKS -2

Converged Service-Based Architecture for Next-Generation Mobile Communication Networks ................. 2123
Keliang Du, Luhan Wang, Zishen Zhu, Yunan Yan, Xiangming Wen

MaMED: ML-Assisted Minimum End-To-End Delay Routing in SDN-IoT Networks for [oT
1Y (o) 00 0 2SS 2129
Fangyi Jiang, Yingjie Zhou, Yu Chen

Machine Learning Analysis of Multi-Radio Access Technology Selection in 5G NSA Network .................. 2135
Nurudeen Oladehinbo Salau, Muhammad Zeeshan Shakir

Al-Enabled CSI Fingerprinting for Indoor Localisation Towards Context-Aware Networking in 6G........... 2141
Jaspreet Kaur, Mahmoud Shawky, Michael S. Mollel, Olaoluwa R. Popoola, Muhammad Ali
Imran, Qammer H. Abbasi, Hasan T. Abbas

NEXT GENERATION MULTIPLE ACCESS NGMA FOR FUTURE WIRELESS
COMMUNICATIONS -1

Capacity-Driven End-To-End Superposition Coding Optimization for NOMA with Finite-Alphabet

Jinpo Fan, Zhuo Sun, Gang Yue, Jie Yu

Applying PDMA for Ground-HAPS Uplink Network with Hybrid FSO/RF Communication ...................... 2152
Wataru Tachikawa, Akihito Suetsuna, Mao Wang, Kazutoshi Yoshii, Shigeru Shimamoto

Indoor Massive [oT Access Relying on Millimeter-Wave Extra-Large-Scale MIMO ..........ccccoccecvenininennen. 2158
Li Qiao, Anwen Liao, Zhen Gao, Hua Wang

A Simple LTE-R Resource Allocation Scheme for Relay-Assisted Railway Communications ..................... 2164
Haoran Huang, Zhenrong Zhang, Shuping Dang

Path-Selective Precoding for FDD-Based Massive MIMO SyStems..........ccceeverieerierieeecienieniieneeeeeeeesnesenens 2170
Seungnyun Kim, Jiao Wu, Byonghyo Shim

Non-Orthogonal Multiplexing of eMBB and URLLC in Multi-Cell Massive MIMO ..........ccccecverenenennnne. 2176
Giovanni Interdonato, Stefano Buzzi, Carmen D'Andrea, Luca Venturino

NEXT GENERATION MULTIPLE ACCESS NGMA FOR FUTURE WIRELESS
COMMUNICATIONS -2

Resource Allocation Strategy for Multi-UAV-Assisted MEC System with Dense Mobile Users and
IMOR-WPT ettt b et et b e bt b et et e bt e b et eb e s bt es e st et e st st e e ebestenaesentens 2182
Li Liang, Yisheng Zhao, Kaige Jian, Hongyi You, Xinyu Zhang

Reinforcement Learning Aided Link Adaptation for Downlink NOMA Systems with Channel
TINPEITECTIONS ...ttt b et ettt b e bbbt it et et s bt sb e bt ebees b et e benbesbeebeeaees 2188
Qu Luo, Zeina Mheich, Gaojie Chen, Pei Xiao, Zilong Liu

Incentivize Non-Orthogonal Multiple Access in Wireless Multimedia Communications...........cccccceeeeuenen. 2194
Krishna Murthy Kattiyan Ramamoorthy, Wei Wang, Kazem Sohraby



A Novel Enhanced Frameless Slotted ALOHA Protocol Based on Network Status ............cooovevieeveeeiinennnn. 2200
Kang Li, Chunyi Song, Zhiwei Xu

TRUSTED COMMUNICATIONS WITH PHYSICAL LAYER SECURITY -1

Reconfigurable Intelligent Surface-Assisted Key Generation for Millimeter Wave Communications .......... 2205
Tianyu Lu, Liquan Chen, Junqing Zhang, Chen Chen, Trung Q. Duong

UAV-Assisted Downlink-And-Uplink Communication in the Presence of Multiple Malicious
JAIMIMICTS ..ottt e e e et e e e e e e e et aaaeeeeeeeeeaa——aaaaeeeaeatrbaaaaaeeaaaattaaaaaeeeaaaatraraaaaeaaans 2211
Zhiyu Huang, Zhichao Sheng, Ali A. Nasir, Cheng Yin, Antonino Masaracchia

TRUSTED COMMUNICATIONS WITH PHYSICAL LAYER SECURITY -2

Secrecy Rate Maximization in Relay-Assisted NOMA with Imperfect SIC..........ccccoooiniininiiniinienieneene. 2217
Insha Amin, Deepak Mishra, Ravikant Saini, Sonia Aissa

Encryption-Aided Physical Layer Security Via Cooperative Jamming: Beyond Secrecy Capacity
WIth NOISY CIPREITEXL......eeiiiieieetiett ettt ettt ettt sttt et et e s e e st e e bt e abe e beeaeeneeeneeeneesaeeseenseeneeas 2223
Tarig Sadig, Mehdi Maleki, Nghi H. Tran, Hamid Reza Bahrami

DELAY-DOPPLER COMMUNICATIONS, SENSING, AND THEIR INTEGRATION

Adaptive Doppler Shift Quantization Interval Scheme for OTFES..........cccooiiiiiiiiiieice e 2229
Lu Dai, Sen Wang, Jing Jin, Hang Long

Low Complexity Doubly Fractional OTFS Channel Estimation Based on L-BFGS Method........................ 2235
Bowen Jia, Pingzhi Fan, Qianli Wang

PIM-OTES Based DFRC System in Limited Feedback and High Mobility Scenarios ............cccccerverreennnnn. 2241
Ajay Kumar, Sudhan Majhi

Hybrid Message Passing Detection for OTFS Modulation ..............coecieiiiienienieieee e 2247
Xiang Li, Weijie Yuan, Zhongjie Li

Efficient Channel Estimation for OTFS Systems in the Presence of Fractional Doppler.............cccccveeveenenne. 2252
Zhongjie Li, Weijie Yuan, Changsheng You, Yuanhao Cui

Generalised Space-Delay-Doppler Index Modulated OTFS TransmiSsion ..........ccceecveveereeneeneeieesieneeeneenn 2257
Dan Feng, Baoming Bai, Fei Wan

SDR System Design and Implementation on Delay-Doppler Communications and Sensing ........................ 2262
Xinyuan Wei, Lingyan Zhang, Weijie Yuan, Fan Liu, Shuangyang Li, Zhigiang Wei

Near Optimal Hybrid Digital-Analog Beamforming for Point-To-Point MIMO-OTFS
TTANSIMISSIONS ...ttt sttt ettt sttt ettt ettt st et e bt eat et et e e bt sa e bt eaeeas e e e b e s bt sbeebeeueest et entenaesaeeueeneen 2268
Mengmeng Liu, Shuangyang Li, Zhiqiang Wei, Baoming Bai

Fractional Delay and Doppler Estimation for OTFS Based ISAC SyStems ..........cccecvevveniereereerienieneenieenns 2274
Olivia Zacharia, M. Vani Devi

Robust OFDM Shared Waveform Design and Resource Allocation for the Integrated Sensing and
COMMUNICATION SYSTEIML......eetietietieieeie et sttt ettt et et e steesb e e bt e bt e et satesaeesbee bt enteemteeateaseenbeenbeenbeensesneesanenne 2280
Xinyue Cao, Liang Tang, Fei Shen, Yueyue Zhang, Feng Yan, Chao Wang



OPTICAL WIRELESS COMMUNICATIONS -1

Novel Data and Energy Networking for Energy Autonomous Light-Based [oT Nodes in WPAN
INEEWOTKS ..ttt sttt ettt b e sb e bt et e e e b e e bt s ae bt ebeeae et e a ettt be et eaee 2286
Amila Perera, Marcos Katz

Indoor Optical Wireless Communication Coverage Optimization Using a SiPM Photoreceiver................... 2292
Bastien Béchadergue, Thibauld Cazimajou, Fabien Mandorlo, Francis Calmon

RSMA Inspired User Cooperation in Hybrid VLC/RF Networks for Coverage Extension ............cccceecueueee. 2298
Konstantinos G. Rallis, Vasilis K. Papanikolaou, Sotiris A. Tegos, Alexis A. Dowhuszko,
Panagiotis D. Diamantoulakis, Mohammad-Ali Khalighi, George K. Karagiannidis

OPTICAL WIRELESS COMMUNICATIONS -2

Performance Analysis of Multiple Optical Reflecting Surfaces Assisted FSO Communication.................... 2304
Narendra Vishwakarma, R. Swaminathan

Performance Enhancement of Vehicular VLC Using Spherical Detector and Efficient Lens Design............ 2310
Selma Yahia, Yassine Meraihi, Tu Dac Ho, Hossien B. Eldeeb

Response of a Matrix Circuit of Photodiodes with a Common Transimpedance Amplifier in Optical
WIreless COMMUIECATIONS .......eeeevueeieiiereieeeteeeeeeeeeeeeeeeeeeeeteeeeeesaeeeeeaaeesessaeeeesseeeesaseeesasseessesreesasseeesansreeesnnnns 2316
Xiaochen Liu, Jean-Paul M. G. Linnartz, Amir M. Khalid, Kumar Arulandu

Augmenting a Smartphone Camera with a Telephoto Lens for Enhanced LED-To-Camera
COMIMUIICALION ...eiiiiitiieeeeeeecteee e e e e eeea et e e e e eeeetaareeeeeeeeeaaaaeeeeeeseesaasaeseeessassssaseseseseanssaasseesesssnnsaaseeeeesssnnnes 2322
Omer Dalgic, Jagdeep Singh, Tim Farnham, Daniele Puccinelli

RECONFIGURABLE INTELLIGENT AND HOLOGRAPHIC SURFACES FOR 6G - 1

Downlink TDMA Scheduling for IRS-Aided Communications with Block-Static Constraints..................... 2328
Alberto Rech, Matteo Pagin, Stefano Tomasin, Federico Moretto, Leonardo Badia, Marco
Giordani, Jonathan Gambini, Michele Zorzi

RIS-Assisted Interference Mitigation for Uplink NOMA ......c..cooiiiiiiiiiiiieeeeee e 2334
Azadeh Tabeshnezhad, A. Lee Swindlehurst, Tommy Svensson

Low Complexity Joint User Association, Beamforming and RIS Reflection Optimization for Load
Balancing in a Multi-RIS AsSiSted NEtWOIK .......ccceeiieiiiiiiiiiiieriereeit et enne s 2339
Byungju Lim, Alireza Alizadeh, Mai Vu

Reconfigurable Intelligent Surface Empowered Rate-Splitting Multiple Access for Simultaneous
Wireless Information and POWeEr TTanster...........ccoouiiiiiriiiiiiieieeee et 2345
Chengzhong Tian, Yijie Mao, Kangchun Zhao, Yuanming Shi, Bruno Clerckx

RECONFIGURABLE INTELLIGENT AND HOLOGRAPHIC SURFACES FOR 6G -2

Secure Transmission Fairness in IRS-Assisted Cell-Free NetWork........ooooovvviviiiiiiiiiiieeeieeieeceieeeee e 2351
Mingxin Wei, Xiaodong Xu, Liang Jin, Yihe Li, Shujun Han, Baoling Liu

Probability-Reduction of Geolocation Using Reconfigurable Intelligent Surface Reflections ...................... 2357
Anders M. Buvarp, Daniel J. Jakubisin, William C. Headley, Jeffrey H. Reed



A Novel 3D Geometry-Based Channel Model for IRS-Aided V2V Communication Systems in
Urban Traffic MEIZING ATCAS.......cccueeiuieiieiieeieet et ie ettt ettt et e et e bt e e eseeeseesseesbeeseeaeeneeeneeeseesseenseenseeneeas 2363
Shaoyi Liu, Nan Ma, Yamao Zhao, Maotao Li

IWSS-1 - SMART SPECTRUM -1

Propagation Graph Representation Learning and Its Implementation in Direct Path Representation............ 2369
Katsuya Suto, Shinsuke Bannai, Koya Sato, Takeo Fujii

Hierarchical Jamming Recognition with Spectrum Fusion Feature and Twin-Bound SVM for
Cognitive Satellite COMMUNICALIONS .........eeriirtiertietieieete et ee st eerte et e teeteseeestee st eeeenteeseesseesseesseenseenseeneesnnanns 2375
Yi Wei, Shang-Rong Ou-Yang, Chao Li, Qi Liu, Yu-Bi Qian

IWSS-2 - SMART SPECTRUM - 2

Resource Allocation for Periodic Traffic in Wireless Sensor NetWoOrK........ccoovvviveviiiiiviiieieeeeiieeeeeeveeeeenns 2381
Aoto Kaburaki, Koichi Adachi, Osamu Takyu, Mai Ohta, Takeo Fujii

Nodes Number Estimation Based on ML for Multi-Operator Unlicensed Band Sharing to Extend
INAOOT COMMECLIVITY . ..eeuteetieetteetie ittt ettt ettt et e et e st e e bt et e e et eneesaeess e e bt enteenteenseeseeeseenseenseenseeneesnnenne 2387
Oluwatobi Baiyekusi, Haeyoung Lee, Klaus Moessner

Leveraging Geospatial Data to Improve Spectrum Sharing in Mid-Band.............cccecevviniinieniicinieeee, 2393
Colin Brown, Amir Ghasemi

Spectrum Occupancy Prediction Based on Adaptive Recurrent Neural Networks...........ccocoveveviinieneennnee. 2398
Kenta Umebayashi, Yoshiki Kasahara, Hiroki Iwata, Ahmed Al-Tahmeesschi, Johanna
Vartiainen

STH WORKSHOP ON INTEGRATED SENSING RADAR AND COMMUNICATIONS - THE
NEW FRONTIER -1

A Two-Stage Beamforming Design for Active RIS Aided Dual Functional Radar and
COMMIUNICALION ..ottt sttt ettt ettt ettt et et st beebeeat et et et sa s bt eeteas et et e bt sbeebeeueestensentenaesaeeueeneen 2404
Zhen Chen, Junjie Ye, Lei Huang

Performance Analysis of Joint Range and Velocity Estimator for E-Band ISAC..........c.ccccooveviiiiiieceenen, 2410
Tao Wan, Qiao Liu, Xianfeng Du, Guangjian Wang

Multi-User Beamforming Design for Integrating Sensing, Communications, and Power Transfer ............... 2415
Xiaoyang Li, Xuan Yi, Zigin Zhou, Kaifeng Han, Zidong Han, Yi Gong

Low-PAPR Integrated Sensing and Communication Waveform Design..........cccoecveeverienieneeneerie e 2421
Rubing Yao, Zhiging Wei, Liyan Su, Lin Wang, Zhiyong Feng

STH WORKSHOP ON INTEGRATED SENSING RADAR AND COMMUNICATIONS - THE
NEW FRONTIER -2

Sensing-Assisted Neighbor Discovery for Vehicular Ad Hoc Networks.........cccooeiiiiiiiiniiiienicccecee 2427
Yuyang Liu, Songlin Sun, Ronghui Zhang



Power Minimization Strategy Based Subcarrier Allocation and Power Assignment for Integrated
Sensing and COMMUNICATION ......c..eeuieieeeieitierteerte et teeee et e st et eateestesteesseesseeseeneeeneesseesseaseenseenseensesseenseenees 2433
Jia Zhu, Yuanhao Cui, Junsheng Mu, Longyu Hu, Xiaojun Jing

A New Semantic Segmentation Technique for Interference Mitigation in Automotive Radar....................... 2439
Ahmed A. Elsharkawy, Abdallah S. Abdallah, Mohamed W. Fakhr

Towards Position-Independent Gesture Recognition Based on WiFi by Subcarrier Selection and
GESTUIE COUE ...ttt ettt sttt ettt b e b e sh e bt et eat et et e e bt sb e bt eateate e eaenaesaeeueeneen 2445
Xiao Yu, Ting Jiang, Xue Ding, Zhenxiong Yao, Xinyi Zhou, Yi Zhong

UKFWiTr: A Single-Link Indoor Tracking Method Based on WiFi CSI .......ccccooiiiiiiinininiiieiecee 2451
Xuemei Wang, Jiachen Wang, Hang Li, Xiaoyang Li, Chao Shen, Guangxu Zhu

Robust Beamforming for Intelligent Reflecting Surface Aided Dual-Functional Radar-
COMMUNICATION SYSTEIML......eetieiietiiieeie ettt et ettt et e stte s bt e bt e bt e et satesaeesb e e bt enteemteeatesbeesbeenbeenbeensesneesanenne 2457
Zixuan Ye, Dongqi Luo, Jihong Zhu

Subset Selection Based RIS-Aided Beamforming for Joint Radar-Communications .............cceeceervenveeeennee. 2463
Evangelos Vlachos, Aryan Kaushik

A Robust Respiration Detection System Via Similarity-Based Selection Mechanism Using WiFi................ 2469
Xinyi Zhou, Ting Jiang, Xue Ding, Sai Zhang, Yi Zhong

NON-TERRESTRIAL NETWORKS NTN

On the Optimal Beamwidth of UAV-Assisted Networks Operating at Millimeter Waves............ccccceevenneenn. 2475
Manishika Rawat, Marco Giordani, Brejesh Lall, Abdelaali Chaoub, Michele Zorzi

Cooperative Task Offloading and Dispatching Optimization for Large-Scale Users Via UAVs and

Huijuan Cao, Genghua Yu, Zhigang Chen

Inter-HAP Based Geometrical 3-D Channel Model Operating at 28 to 60 GHz for Future 6G Non-
Terrestrial INEIWOTKS ......covouiiiiiiiic ettt et e 2487
Muhammet Kirik, Nusaibah A. Abusanad, Hiiseyin Arslan

A Cross Polarization Interference Cancellation Scheme Based on CNN-LSTM for 6G Satellite
(@70} 14101810V (7215 (o) o WS RRRORRRRN 2492
Yuehong Gao, Liuging Yang, Zhiyuan Lin

Capacitated Beam Placement for Multi-Beam Non-Geostationary Satellite Systems...........ccccceevereeereennene. 2498
Nariman Torkzaban, Asim Zoulkarni, Anousheh Gholami, John S. Baras

LEO Mega-Constellations Routing Algorithm Based on Area Segmentation...........ccccecevereeereenienenenennen. 2504
Rui Li, Jiaxin Zhang, Shuang Zheng, Kaiwei Wang, Peng Wang, Xing Zhang

Energy Consumption and Communication Quality Tradeoff for Logistics UAVs: A Hybrid Deep
Reinforcement Learning APPIOaCh .........cocuiiiiiiiiiiiiee ettt ettt 2510
Jiangling Cao, Lin Xiao, Dingcheng Yang, Fahui Wu

SERVICES FOR SAGINS

On the Performance of RIS-Enabled NOMA for Aerial NetWorks ........c.ccoccvveeieneneninininceieeeneseeeeen 2516
Lina Bariah, Fouzi Boukhalfa, Wael Jaafar, Sami Muhaidat, Halim Yanikomeroglu



Delay-Aware and Resource-Efficient VNF Placement in 6G Non-Terrestrial Networks.........cccceeeenennenne. 2522
Yi Yue, Xiongyang Tang, Wencong Yang, Xuebei Zhang, Zhiyan Zhang, Chuyang Gao, Lexi Xu

Twin-Chain PBFT Consensus for Blockchain-Based Non-Terrestrial Networks ........cccceovevvevivveeiiveereeennee. 2528
Zheng Liu, Xuefei Zhang, Xiaofeng Tao

A Hybrid SDN-Based Architecture for Secure and QoS Aware Routing in Space-Air-Ground

Integrated NetWorks (SAGIINS) ...c..eiiiii ettt ettt ettt e e et esseesseesbeeneeeeeneeennenne 2534
Max Hashem Eiza, Alessandro Raschella

Optimal Joint Radar and Communications Beamforming for the Low-Altitude Airborne Vehicles in

Ali Géktas, Mateen Ashraf, Mikko Valkama, Bo Tan

Deep Reinforcement Learning for Secrecy Energy-Efficient UAV Communication with
Reconfigurable Intelligent SUMTACE ..........eoiiiiiiiiiie ettt 2545
Mau-Luen Tham, Yi Jie Wong, Amjad Igbal, Nordin Bin Ramli, Yongxu Zhu, Tasos Dagiuklas

SEMANTIC COMMUNICATIONS FOR FUTURE WIRELESS NETWORKS

Task-Oriented Semantic Communication Based on Semantic Triplets .........ccvecvveevieiereerieneereeie e 2551
Chuanhong Liu, Caili Guo, Siyi Wang, Yuze Li, Dingxin Hu

An Investigation on Intelligent Relay Assisted Semantic Communication Networks............ccoccvevveieeiennenns 2557
Shaobo Ma, Wei Liang, Boxuan Zhang, Dawei Wang

Computing Offloading and Semantic Compression for Intelligent Computing Tasks in MEC
SYSLRITIS ..ttt et ee ettt ettt ettt e s bt ettt e st e sttt e s ab e e suteesabeesateesab e e sateesabeesat e e s abeesht e e s ab e e et e e s abeeehteesabeeeateesabeesateesabeenate 2563
Yuanpeng Zheng, Tiankui Zhang, Rong Huang, Yapeng Wang

A New Semantic Segmentation Diagram for Intelligent Transportation Based on Heterogeneous
KINOWIEAZE BASE ...ttt ettt sttt h st e st et et e e be et e e bt ebeeseeneente s e ebeabeeaeeneenean 2569
Jingyuan Tang, Jiaqi Zou, Songlin Sun

CATFL: Certificateless Authentication-Based Trustworthy Federated Learning for 6G Semantic
COMMUINICALIONS ...ttt sttt ettt ettt sttt ettt et et et sttt ebeeat et et e bt sa e e bt ebeease e et e st saeebeeueessententenaesaeeueenees 2575
Gaolei Li, Yuanyuan Zhao, Yi Li

PRESENTATION SESSION 1 - DISTRIBUTED AND INTELLIGENT EDGE COMPUTING
FOR 6G COMMUNICATIONS

Centralized Control of a Multi-Agent System Via Distributed and Bit-Budgeted Communications ............. 2581
Arsham Mostaani, Thang X. Vu, Symeon Chatzinotas, Bjorn Ottersten

Masking-Enabled Data Protection Approach for Accurate Split Learning..........ccceeevererencieeienienesesee. 2587
Shuhan Liu, Lun Xin, Xinchen Lyu, Chenshan Ren

FEEL-Enhanced Edge Computing in Energy Constrained UAV-Aided [0T Networks..........ccccecveveevenennenne. 2593
Vatsala Sharma, Prajwalita Saikia, Sandeep Kumar Singh, Keshav Singh, Wan-Jen Huang,
Sudip Biswas



PRESENTATION SESSION 2 - DISTRIBUTED AND INTELLIGENT EDGE COMPUTING
FOR 6G COMMUNICATIONS

FIBFT: An Improved Byzantine Consensus Mechanism for Edge Computing..............cccooeveenieivecirneennnnns 2599
Ningjie Gao, Ru Huo, Shuo Wang, Tao Huang

An Analysis of Multicasting Optimisation Mechanisms for Intelligent Edge Computing with Low-

Power and LoSSY NEEWOTIKS ......cc.veiieiieiieieeie ettt sttt ettt e ete e et e s b e e s e ensessseeneesneesseenseenseensens 2605
Md Israfil Biswas, Mohammed Al-Khalidi, Muhammad Atif Ur Rehman, Byung-Seo Kim, Ali
Kashif Bashir

Author Index





