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Monday, July 4

Monday, July 4 8:45 - 9:00

Welcome address 

Workshop Chairs
Room: Aurora Hall

Monday, July 4 9:00 - 10:00

K1: Keynote: Social Machine Learning  
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Ali Sayed, EPFL, Switzerland
Room: Aurora Hall
Chair: Markku Juntti (University of Oulu, Finland)

Abstract: A wide range of learning algorithms are available in the literature, including sophisticated structures that are based on feedforward,
recurrent, or convolutional neural networks. The performance of these architectures matches or exceeds human performance in many important
applications. However, they are susceptible to adversarial attacks that can drive them to erroneous decisions under minimal perturbations. They are
also often trained with data that arise from homogeneous statistical distributions. And, once trained, the internal structure of these systems remains
fixed and are expected to deliver reliable decisions thereafter. For all practical purposes, learning is turned off following training. Contrast these
situations with learning by humans: they learn from different types of data and even minimal clues are sufficient in many instances. Humans are also
more difficult to fool by small perturbations, and they continue to learn and accumulate experiences over time.

Motivated by these considerations, we will discuss one architecture for learning that exploits important characteristics of social interactions. We refer
to the new framework as Social Machine Learning, and it consists of two main connected blocks. One block represents the memory component of the
learning machine since it will learn the underlying clues, store them, and regularly update them. This ability adds a new level of richness to the
learning process and is different from traditional boosting techniques because the processing is fully decentralized.

A second block represents the processing component of the social learning machine, and it consists of a graph structure linking the various clue
models. This block performs classification by exploiting repeated social interactions among agents connected by a graph topology. The agents observe
heterogeneous data arising from different statistical sources. This ability is different from neural network structures where information flows in a
particular direction rather than arbitrarily over the graph edges, and where the feature data feeding into the graph is now highly heterogeneous.
Moreover, the interactions among the agents on the graph take advantage of the "wisdom of the crowd" paradigm, which should lead to more robust
learning. This is because it is more difficult to deceive a group of agents than an individual agent, especially when different parts of the group are
observing different clues, not all of which can be perturbed similarly.

Analyses based on statistical learning theory indicate that, under reasonable conditions, the social machine learning structure can learn with high
confidence. Moreover, the proposed architecture handles heterogeneity in data more gracefully, is able to learn with performance guarantees, is more
resilient to attacks by exploiting the power of the group, and enables continuous learning.

Bio: A. H. Sayed is Dean of Engineering at EPFL, Switzerland, where he also leads the Adaptive Systems Laboratory (https://asl.ep.ch/). He is a
member of the US National Academy of Engineering (NAE) and The World Academy of Sciences (TWAS). He served as President of the IEEE
Signal Processing Society in 2018 and 2019. His research areas cover adaptation and learning theories, data and network sciences, and statistical
inference. His work has been recognized with several awards including the 2022 IEEE Fourier Award, the 2020 Norbert Wiener Society Award, the
2015 Education Award, and the 2012 Technical Achievement Award from the IEEE Signal Processing Society. He also received the 2014 Papoulis
Award from the European Association for Signal Processing, the 2005 Terman Award from the American Society for Engineering Education, and
several Best Paper Awards. He is a Fellow of IEEE, EURASIP, and the American Association for the Advancement of Science (AAAS).

Monday, July 4 10:00 - 11:30

RS1: Machine learning for wireless communications and networking 

https://asl.ep.ch/
https://edas.info/Dsession.php?session=1569605741


Room: Aurora Hall
Chair: Mario Huemer (Johannes Kepler University Linz, Austria)

Toward Robust Networks against Adversarial Attacks for Radio Signal Modulation Classification  
Manoj B. R. (Indian Institute of Technology Guwahati, India); Pablo Millán Santos and Meysam Sadeghi (Linkoping University, Sweden); Erik
G. Larsson (Linköping University, Sweden)


Eavesdropping Game Based on Multi-Agent Deep Reinforcement Learning  
Delin Guo and Lan Tang (Nanjing University, China); Luxi Yang (Southeast University, China); Ying-Chang Liang (University of Electronic
Science and Technology of China, China)


On the Importance of Exploration for Real Life Learned Algorithms 
Steffen Gracla, Carsten Bockelmann and Armin Dekorsy (University of Bremen, Germany)


Distributed Task Management in the Heterogeneous Fog: A Socially Concave Bandit Game  
Xiaotong Cheng and Setareh Maghsudi (University of Tübingen, Germany)


Malicious Exploitation of Byzantine Attack for Cooperative Spectrum Sensing  
Jipeng Gan, Jun Wu, Pei Li, Ze Chen, Zehao Chen, Jia Zhang and He Jiangtao (Hangzhou Dianzi University, China)


Neighborhood Graph Neural Networks under Random Perturbations and Quantization Errors  
Leila Ben Saad (University of South-Eastern Norway, Norway); Ajay Nagendra Nama and Baltasar Beferull-Lozano (University of Agder,
Norway)


Deep Transfer Learning Based Radio Map Estimation for Indoor Wireless Communications 
Rahul Jaiswal and Mohamed Elnourani (University of Agder, Norway); Siddharth Deshmukh (University of Agder, Norway & National
Institute of Technology Rourkela, India); Baltasar Beferull-Lozano (University of Agder, Norway)


Minimizing the AoI in Multi-Source Two-Hop Systems under an Average Resource Constraint 
Abolfazl Zakeri, Mohammad Moltafet and Markus Leinonen (University of Oulu, Finland); Marian Codreanu (Linkoping University, Sweden)


RS2: Full duplex systems 

Room: Puisto Hall
Chair: Dirk Slock (EURECOM, France)

Parallel APSM for Fast and Adaptive Digital SIC in Full-Duplex Transceivers with Nonlinearity 
M. Hossein Attar (Technische Universität Berlin, Germany); Omid Taghizadeh (TU Berlin, Germany); Kaixin Chang (Fraunhofer Heinrich-
Hertz-Institut, Germany); Ramez Askar and Matthias Mehlhose (Fraunhofer Institute for Telecommunications, Heinrich Hertz Institute,
Germany); Slawomir Stanczak (Technische Universität Berlin & Fraunhofer Heinrich Hertz Institute, Germany)
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Power Allocation For Full-duplex Two-way Wiretap Channel  

Navneet Garg and Tharmalingam Ratnarajah (The University of Edinburgh, United Kingdom (Great Britain))


Reverse Link Analysis for Full-Duplex Cellular Networks with Low Resolution ADC/DAC  
Elyes Balti and Brian L Evans (The University of Texas at Austin, USA)


Forward Link Analysis for Full-Duplex Cellular Networks with Low Resolution ADC/DAC  
Elyes Balti and Brian L Evans (The University of Texas at Austin, USA)


SS1: Special Session on Signal Processing for THz Communication and Sensing 

Room: Aurora-Hall
Chair: Sundeep Rangan (New York University, USA)

Wavefront Engineering at Terahertz Frequencies Through Intelligent Reflecting Surfaces 
Arjun Singh (SUNY Polytechnic Institute, USA); Ali Al Qaraghuli (Northeastern University, Boston, MA, USA); Josep M Jornet (Northeastern
University, USA)


An Optimization-Based User Scheduling Framework for mmWave Massive MU-MIMO Systems  
Victoria Palhares and Christoph Studer (ETH Zurich, Switzerland)


Parametrization of High-Rank Line-of-Sight MIMO Channels with Reflected Paths 
Yaqi Hu (NYU Tandon School of Engineering, USA); Mingsheng Yin (New York University & NYU Tandon School of Engineering, USA);
Sundeep Rangan (New York University, USA); Marco Mezzavilla (NYU Tandon School of Engineering, USA)


Spatially redundant, precision-constrained transmit precoding for mmWave LoS MIMO  
Ahmet D Sezer and Upamanyu Madhow (University of California, Santa Barbara, USA)


A High-resolution Parameter Extraction Algorithm for Multiple Clusters Channels  
Zihang Cheng (University of Southern California, USA); Jorge Gomez-Ponce (University of Southern California, USA & Escuela Superior
Politecnica del Litoral, Ecuador); Naveed Ahmed Abbasi and Andreas Molisch (University of Southern California, USA)


Machine Learning Prediction for Phase-less Millimeter-Wave Beam Tracking  
Benjamin W Domae, Veljko Boljanovic and Ruifu Li (University of California, Los Angeles, USA); Danijela Cabric (University of California
Los Angeles, USA)


SS6: Special Session on Cell-free Massive MIMO Networks 















https://edas.info/D.php?m=1570794184
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570794355&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570794355&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570794355
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570796425&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570796425&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570796425
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570796427&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570796427&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570796427
https://edas.info/Dsession.php?session=1569605403
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570795652&type=final&ext=pdf&title=PDF+file
https://edas.info/D.php?m=1570795652
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570797938&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570797938&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570797938
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570797987&type=final&ext=pdf&title=PDF+file
https://edas.info/D.php?m=1570797987
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798073&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798073&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570798073
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798308&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798308&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570798308
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798370&type=final&ext=pdf&title=PDF+file
https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570798370&type=virtual&ext=mp4&title=MP4+movie
https://edas.info/D.php?m=1570798370
https://edas.info/Dsession.php?session=1569605652


Room: Puisto-Hall
Chair: Italo Atzeni (University of Oulu, Finland)

Robust PCA for Subspace Estimation in User-Centric Cell-Free Wireless Networks  
Fabian Göttsch (Technische Universität Berlin, Germany); Noboru Osawa and Takeo Ohseki (KDDI Research, Inc., Japan); Kosuke Yamazaki
(KDDI Research Inc., Japan); Giuseppe Caire (Technische Universität Berlin, Germany)


Deep Reinforcement Learning for Spatial User Density-based AP Clustering 
Charmae Franchesca Mendoza (Technische Universität Wien, Austria); Stefan Schwarz (TU Wien & CD-Lab Society in Motion, Austria);
Markus Rupp (TU Wien, Austria)


Virtually Full-duplex Cell-Free Massive MIMO with Access Point Mode Assignment  
Mohammadali Mohammadi and Tung T. Vu (Queen's University Belfast, United Kingdom (Great Britain)); Behnaz Naderi Beni (Shahrekord
University, Iran); Hien Ngo and Michail Matthaiou (Queen's University Belfast, United Kingdom (Great Britain))


Sparse Large-Scale Fading Decoding in Cell-Free Massive MIMO Systems  
Shuaifei Chen and Jiayi Zhang (Beijing Jiaotong University, China); Emil Björnson and Özlem Tuğfe Demir (KTH Royal Institute of
Technology, Sweden); Bo Ai (Beijing Jiaotong University, China)


Dynamic Federations for 6G Cell-Free Networking: Concepts and Terminology 
Gilles Callebaut (KU Leuven, Belgium); William Tärneberg (Lund University, Sweden); Liesbet Van der Perre (KU Leuven, Belgium); Emma
Fitzgerald (Lund University, Sweden & Warsaw University of Technology, Poland)


Monday, July 4 11:30 - 12:00

TT1: Thematic talk: The Path to Flexible RF Employment for 6G and Beyond: Why, What, and How? 

Daniel W. Bliss, Arizona State University, USA
Room: Aurora Hall
Chair: Antti Tölli (University of Oulu, Finland)

Abstract: As we look forward to the future use of our limited spectral resources, flexibility and efficiency are key. We want RF systems that fluidly
adapt to the environment and users' needs. We also want the option of simultaneously providing multiple functions [for example: communications;
radar; and positioning, navigation, and timing (PNT)] with the same RF signals. To achieve this vision of RF convergence, we need flexible RF
frontends and processing for dynamic waveforms. Here, we focus on computational architecture required to achieve flexibility efficiently. For
motivation, we consider simplified RF convergence examples of vehicular systems and augmented reality. While software-defined radio (SDR)
systems seem to be the obvious solution for processing, they typically are orders of magnitude less efficient than the rigid full-custom systems-on-
chip (SoCs) that are used in many modern communications systems. I introduce and describe our RF convergence enabling Domain-focused
Advanced Software-reconfigurable Heterogeneous (DASH) SoC and software framework that that enables flexible and efficient processing for future
RF systems.







https://edas.info/web/ieeespawc2022/showManuscript.php?m=1570796205&type=final&ext=pdf&title=PDF+file
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Bio: Prof. Daniel W. Bliss is the Motorola Endowed Professor at Arizona State University in the school of Electrical, Computer, and Energy
Engineering. He is also the Director of ASU's Center for Wireless Information Systems and Computational Architectures (WISCA). Dan received his
Ph.D. and M.S. in Physics from the University of California at San Diego (1997 and 1995), and his B.S. in Electrical Engineering from ASU (1989).
Dan is a Fellow of the IEEE and received the 2021 IEEE Warren D. White Award for Excellence in Radar Engineering. He has published two
textbooks and more than 200 technical articles. He is responsible for foundational work in adaptive multiple-input multiple-output (MIMO) radar,
MIMO communications, electronic protection, distributed-coherent systems, in-band full-duplex systems, and RF convergence. He has led coarse-
scale heterogeneous system-on-chip (SoC) development programs. Before joining ASU, Dan was a Senior Member of the Technical Staff at MIT
Lincoln Laboratory (1997-2012). Dan has also work on avionics for rockets (Atlas-Centaur), magnetic field optimization for high-energy particle-
accelerator superconducting magnets, high-energy particle physics, and lattice-gauge-theory calculations.

Monday, July 4 12:00 - 12:30

TT2: Thematic Talk: Unearthing the Hidden Duality between PHY and the Preemptive Use of Memory 

Petros Elia, Eurecom, France
Room: Aurora Hall
Chair: Antti Tölli (University of Oulu, Finland)

Abstract: This talk discusses the recent breakthroughs and challenges in transforming memory into data rates for wireless communication networks.
Recent research has offered profound progress toward understanding the inner workings of cache-aided downlink communications. In some
astounding instances, this research suggests that preemptive use of distributed data-storage at the receiving communication nodes can offer
unprecedented throughput gains by efficiently handling the majority of interference. This thematic talk will argue that while indeed multi-antenna
arrays have been without a doubt the driving force behind advanced communications technologies, we are now presented with a new, highly
abundant, and highly complementary resource in the form of the ever-increasing storage capabilities available across communicating nodes. In
addressing this (often contentious) topic, the talk will seek to answer a simple question: Under a fixed set of antenna and SNR resources, what is the
multiplicative boost in the throughput of downlink MISO systems --- where these systems can themselves naturally enjoy optimized exploitation of
multiplexing and beamforming gains --- when we are now allowed to add reasonably-sized receiver-side storage capabilities?

This talk will also advocate that any such gains come at a time when there is an abundance of paradigm-shifting applications that demand new
solutions. Such a new application involves for example immersive extended reality environments, which are considered by many to be a main 6G
driver. In the talk, I will highlight challenging theoretical and practical open problems, including various mathematical challenges (of combinatorial
nature or otherwise) whose resolution would undoubtedly have a direct impact on the performance of real multi-antenna systems. The main purpose
for offering this talk is to gently advocate that research in the direction of unearthing the hidden duality between PHY and the preemptive use of
memory, has the potential to directly translate the continuously increasing data-storage capabilities, into gains of wireless network capacity.

Bio: Petros Elia received the B.Sc. degree from the Illinois Institute of Technology, and the M.Sc. and Ph.D. degrees in electrical engineering from the
University of Southern California (USC), Los Angeles, in 2001 and 2006 respectively. He is now a professor with the Department of Communication
Systems at EURECOM in Sophia Antipolis, France. His latest research deals with the intersection of coded caching and feedback-aided
communications in multiuser settings. He has also worked in the area of complexity-constrained communications, MIMO, queueing theory and cross-
layer design, coding theory, information theoretic limits in cooperative communications, and surveillance networks. He is a Fulbright scholar, the co-

https://edas.info/Dsession.php?session=1569605712


recipient of the NEWCOM++ distinguished achievement award 2008-2011 for a sequence of publications on the topic of complexity in wireless
communications, and the recipient of the ERC Consolidator Grant 2017-2022 on cache-aided wireless communications.

Monday, July 4 14:00 - 15:00

K2: Keynote: Intelligent Reflection and Absorption for Sensing, Interference, and Energy Efficiency  

Lee Swindlehurst, University of California Irvine, USA
Room: Aurora Hall
Chair: Antti Tölli (University of Oulu, Finland)

Abstract: Nearly passive metasurfaces have attracted great interest recently given their ability to tune the RF propagation environment and enhance
the capabilities of wireless communication systems. Most work on such reconfigurable intelligent surfaces (RIS) has focused on designs that (almost)
fully reflect all energy that impinges on the surface, in order to maximize performance metrics such as the network sum rate. More recently, focus has
shifted to hybrid RIS architectures that sense or at least redirect some of the impinging RF energy in order for the RIS to (1) extract information for
local processing (e.g., channel estimation), (2) refract some of it for transmission on the other side of the RIS, or (3) simply to absorb it. In this talk
we will examine these alternative architectures and particularly focus on the advantages of partial absorption at the RIS for scenarios requiring
interference mitigation.

Bio: Lee Swindlehurst received the B.S. (1985) and M.S. (1986) degrees in Electrical Engineering from Brigham Young University (BYU), and the
PhD (1991) degree in Electrical Engineering from Stanford University. He was with the Department of Electrical and Computer Engineering at BYU
from 1990-2007, where he served as Department Chair from 2003-06. During 1996-97, he held a joint appointment as a visiting scholar at Uppsala
University and the Royal Institute of Technology in Sweden. From 2006-07, he was on leave working as Vice President of Research for ArrayComm
LLC in San Jose, California. Since 2007 he has been a Professor in the Electrical Engineering and Computer Science Department at the University of
California Irvine, where he served as Associate Dean for Research and Graduate Studies in the Samueli School of Engineering from 2013-16. During
2014-17 he was also a Hans Fischer Senior Fellow in the Institute for Advanced Studies at the Technical University of Munich. In 2016, he was
elected as a Foreign Member of the Royal Swedish Academy of Engineering Sciences (IVA). His research focuses on array signal processing for
radar, wireless communications, and biomedical applications, and he has over 300 publications in these areas. Dr. Swindlehurst is a Fellow of the
IEEE and was the inaugural Editor-in-Chief of the IEEE Journal of Selected Topics in Signal Processing. He received the 2000 IEEE W. R. G. Baker
Prize Paper Award, the 2006 IEEE Communications Society Stephen O. Rice Prize in the Field of Communication Theory, the 2006, 2010 and 2022
IEEE Signal Processing Society's Best Paper Awards, the 2017 IEEE Signal Processing Society Donald G. Fink Overview Paper Award, and a Best
Paper award at the 2020 IEEE International Conference on Communications.

Monday, July 4 15:00 - 16:30

RS3: Signal processing for PHY 

Room: Aurora Hall
Chair: MohammadJavad Salehi (University of Oulu, Finland)

https://edas.info/Dsession.php?session=1569605703
https://edas.info/web/ieeespawc2022/TBA
https://edas.info/Dsession.php?session=1569605743


A Sequence-Based Compressed Sensing Receiver for Impulsive Frequency Shift Keying 
Kathleen Yang (Massachusetts Institute of Technology, USA); Diana C. González (University of Campinas, Brazil); Yonina C. Eldar
(Weizmann Institute of Science, Israel); Muriel Médard (MIT, USA)


A New Outage Probability Bound for IR-HARQ and Its Application to Power Adaptation  
Wenyu Wang and Kaiming Shen (The Chinese University of Hong Kong (Shenzhen), China)


Widely Linear System Estimation with Zero Complementary Autocorrelation Sequences 
Israel Alejandro Arriaga-Trejo (Consejo Nacional de Ciencia y Tecnología & Autonomous University of Zacatecas, Mexico); Aldo Orozco
(CINVESTAV, Mexico)


Variable Bandwidth Multicarrier Communications: A New Waveform for the Delay-Scale Channel  
Arunkumar K. P. (Naval Physical and Oceanographic Laboratory, India); Chandra R Murthy (Indian Institute of Science, India); P.
Muralikrishna (Naval Physical Oceanographic Laboratory, Kochi, India)


Deep-Learning Based Channel Estimation for OFDM Wireless Communications  
Guoda Tian and Xuesong Cai (Lund University, Sweden); Tian Zhou (Shenzhen KC High-end Equipment Technology Research and
Development Co., Ltd, China); Weinan Wang (Shenzhen Metalligence Technology Co., Ltd, China); Fredrik Tufvesson (Lund University,
Sweden)


Predistortion of OFDM signals for VLC systems using phosphor-converted LEDs  
Mikko Laakso, Alexis Alfredo Dowhuszko and Risto Wichman (Aalto University, Finland)


Status Updating with an Energy Harvesting Sensor under Partial Battery Knowledge 
Mohammad Hatami and Markus Leinonen (University of Oulu, Finland); Marian Codreanu (Linkoping University, Sweden)


Massive Connectivity with Hard-decision Envelope Detection and Bloom Filter Based Coding  
Rui Deng and Wenyi Zhang (University of Science and Technology of China, China)


SS11: Special Session on Practical Considerations of Multi-Antenna Coded Caching Schemes 

Room: Aurora-Hall
Chair: MohammadJavad Salehi (University of Oulu, Finland)

Multiple-antenna Placement Delivery Array with Cyclic Placement  
Kai Wan (Technische Universität Berlin, Germany); Minquan Cheng (Guangxi Normal University, China); Giuseppe Caire (Technische
Universität Berlin, Germany)


Finite-length Analysis of D2D Coded Caching via Exploiting Asymmetry in Delivery  
Xiang Zhang and Mingyue Ji (University of Utah, USA)
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Secure Multi Antenna Coded Caching  

Mohammad Javad Sojdeh and Mohamad Mahmoudi (University of Tehran, Iran); Mehdi Letafati (Sharif University of Technology, Iran);
Seyed Pooya Shariatpanahi (University of Tehran, Iran); Babak Hossein Khalaj (Sharif University of Technology, Iran)


Vector Coded Caching Greatly Enhances Massive MIMO 
Hui Zhao (EURECOM, France); Antonio Bazco Nogueras (IMDEA Networks Institute, Spain); Petros Elia (EURECOM, France)


Coded Caching and Spatial Multiplexing Gain Trade-off in Dynamic MISO Networks 
Milad Abolpour, MohammadJavad Salehi and Antti Tölli (University of Oulu, Finland)


Channel Aware Greedy Algorithm for MISO Cache-Aided Communication 
Itsik Bergel (Bar Ilan University, Israel); Soheil Mohajer (University of Minnesota, USA)


SS2: Special Session on Signal Processing for Reconfigurable Intelligent Surfaces 

Room: Puisto Hall
Chair: Diana Pamela Moya Osorio (University of Oulu, Finland)

Hybrid Active-Passive Reconfigurable Intelligent Surface-Assisted Multi-User MISO Systems 
Nhan Thanh Nguyen (University of Oulu, Finland); Van-Dinh Nguyen (University of Luxembourg, Luxembourg); Qingqing Wu (University of
Macau, China); Antti Tölli (University of Oulu, Finland); Symeon Chatzinotas (University of Luxembourg, Luxembourg); Markku Juntti
(University of Oulu, Finland)


Intelligent Reconfigurable Surfaces vs. Decode-and-Forward: What is the Impact of Electromagnetic Interference? 
Andrea de Jesus Torres and Luca Sanguinetti (University of Pisa, Italy); Emil Björnson (KTH Royal Institute of Technology, Sweden)


A Frequency-Agnostic RIS-based solution to control the Smart Radio Propagation Environment 
Fabio Maresca (NEC Laboratories Europe GmbH, Germany); Antonio Albanese (NEC Laboratories Europe GmbH & Universidad Carlos III de
Madrid, Germany); Placido Mursia and Vincenzo Sciancalepore (NEC Laboratories Europe GmbH, Germany); Xavier Costa-Perez (ICREA
and i2cat & NEC Laboratories Europe, Spain)


Distributed Sum-Rate Maximization of Cellular Communications with Multiple Reconfigurable Intelligent Surfaces  
Konstantinos D. Katsanos (National and Kapodistrian University of Athens, Greece); Paolo Di Lorenzo (Sapienza University of Rome, Italy);
George C. Alexandropoulos (University of Athens, Greece)


Understanding the RIS efficiency: from partial to full illumination 
Giorgos Stratidakis (University of Piraeus, Greece); Sotiris Droulias (University of Piraeus Greece, Greece); Angeliki Alexiou (University of
Piraeus, Greece)
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SS8: Special Session on ML for PHY - From Theory to Implementation 

Room: Puisto-Hall
Chair: Soheil Mohajer (University of Minnesota, USA)

Finite-Alphabet Message Passing using only Integer Operations for highly parallel LDPC Decoders 
Tobias Monsees, Dirk Wübben and Armin Dekorsy (University of Bremen, Germany); Oliver Griebel (University of Kaiserslautern, Germany);
Matthias Herrmann (TU Kaiserslautern, Germany); Norbert Wehn (University of Kaiserslautern, Germany)


Improved Non-Uniform Constellations for Non-Binary Codes Through Deep Reinforcement Learning 
Rami Klaimi, Stefan Weithoffer and Charbel Abdel Nour (IMT Atlantique, France)


Combining AI/ML and PHY Layer Rule Based Inference - Some First Results  
Brenda Vilas Boas (Nokia & TU Ilmenau, Germany); Wolfgang Zirwas (Nokia Siemens Networks GmbH&CoKG, Germany); Martin Haardt
(Ilmenau University of Technology, Germany)


Neural Enhancement of Factor Graph-based Symbol Detection  
Luca Schmid (Karlsruher Institut für Technologie, Germany); Laurent Schmalen (Karlsruhe Institute of Technology (KIT), Germany)


Adaptive Neural Network-based OFDM Receivers 
Moritz B Fischer and Sebastian Dörner (University of Stuttgart, Germany); Sebastian Cammerer (Nvidia, Germany); Takayuki Shimizu (Toyota
Motor North America, Inc., USA); Hongsheng Lu (Toyota Motor North America InfoTech Labs, USA); Stephan ten Brink (University of
Stuttgart, Germany)


Device-free Movement Tracking using the UWB Channel Impulse Response with Machine Learning 
Sitian Li (EPFL, Switzerland); Alexios Balatsoukas-Stimming (Eindhoven University of Technology, The Netherlands); Andreas Burg (EPFL,
Switzerland)


Monday, July 4 16:30 - 17:00

TT3: Thematic talk: Wide-Aperture MIMO: When Multipath Propagation Becomes Dispensable 

Angel Lozano, Universitat Pompeu Fabra
Room: Aurora Hall
Chair: Italo Atzeni (University of Oulu, Finland)

ABSTRACT: We are in the midst of a tidal transformation in the conditions in which wireless systems operate, with a determined push towards much
higher frequencies (today mmWave, tomorrow sub-terahertz), with shrinking transmission ranges, and with much denser antenna arrays. This is
stretching, even breaking, time-honored modelling assumptions such as that of planar wavefronts over the arrays. And, once the local curvature of
those wavefronts is nonnegligible, a new opportunity arises for spatial multiplexing without any need for scattering or for multipath components.
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Conveniently, spatial multiplexing can then rely on the line-of-sight propagation path or the strong specular reflections that tend to dominate at those
high frequencies and over short ranges. This presentation dwells on the physical underpinnings of this phenomenon, on the signal processing
necessary to harness it for communication purposes, and on its potential implications for future systems

BIO: Angel Lozano is a Professor at Univ. Pompeu Fabra (UPF) in Barcelona. Prof. Lozano received a Ph.D. from Stanford University in 1998. In
1999, he joined Bell Labs (Lucent Technologies, now Nokia), where he was a member of the Wireless Communications Research Department until
2008. Between 2005 and 2008 he was also an Adj. Associate Professor at Columbia University. Prof. Lozano is a Fellow of the IEEE. He is an editor
for the IEEE ComSoc Technology News, an area editor for the IEEE Trans. Wireless Communications and a former associate editor for the IEEE
Trans. Inform. Theory (2011-2014) and the IEEE Trans. Communications (1999-2009). He was the Chair of the IEEE Communication Theory
Technical Committee (2013-2014) and an elected member of the Board of Governors of the IEEE Communications Society (2012-2014). Prof.
Lozano holds 16 patents and is the coauthor of the textbook "Foundations of MIMO Communication," released by Cambridge University Press in
2019. His papers have received several awards, including the 2009 Stephen O. Rice prize to the best paper published in the IEEE Trans.
Communications, the 2016 Fred W. Ellersick prize to the best paper published in the IEEE Communications Magazine, and the 2016 Communications
Society & Information Theory Society joint paper award. He also received an ERC Advanced Grant for the period 2016-2021 and was a 2017 Highly
Cited Researcher.

Monday, July 4 17:00 - 17:30

TT4: Thematic talk: Integrating model and data driven approaches for high accuracy localization in mmWave networks 

Nuria González Prelcic, NC State, USA
Room: Aurora Hall
Chair: Italo Atzeni (University of Oulu, Finland)

Abstract: Millimeter wave (mmWave) communication and MIMO technology offer additional benefits beyond high data rate communications. The
large arrays at high frequencies provide the angle and delay resolvability that can enable accurate localization of users and objects in the environment
as a byproduct of communication. In this talk, I provide an overview of how signal processing and machine learning techniques can be integrated to
achieve high accuracy joint localization and channel estimation in mmWave wireless networks. First, to drastically reduce complexity of the channel
estimation stage and enable operation with large planar arrays, I introduce the recently developed multidimensional orthogonal matching pursuit
(MOMP) algorithm, that operates with a dictionary in multiple dimensions instead of a large dictionary as conventional OMP would do. Then, I
introduce a deep learning approach that predicts the order of the estimated channel paths, so the line-of-sight path and first order reflections can be
selected to apply the corresponding geometric transformations and obtain the estimation of the device position. An additional data driven stage that
refines the position estimation is also described. Finally, RIS-aided joint localization and communication is also discussed as a potential avenue to
further increase position estimation accuracy that can also benefit from integrating data and model driven approaches.

Bio: Nuria González Prelcic received her Ph.D. in Electrical Engineering in 2000 from the University of Vigo, Spain. She joined the faculty at NC
State as an Associate Professor in 2020. She was previously an Associate Professor in the Signal Theory and Communications Department at the
University of Vigo, Spain, and also held visiting positions at the University of Texas at Austin and the University of New Mexico. She was also the
founding director of the Atlantic Research Center for Information and Communication Technologies (atlanTTic) at the University of Vigo (2008-
2017). She is an Editor for IEEE Transactions on Communications. She is an elected member of the IEEE Sensor Array and Multichannel Technical

https://edas.info/Dsession.php?session=1569605714


Committee and the IEEE Signal Processing for Communications and Networking Technical Committee. She is a member of the IEEE SPS Integrated
Sensing and Communication Technical Working Group. Her main research interests include signal processing theory and signal processing and
machine learning for wireless communications: filter banks, compressive sampling and estimation, multicarrier modulation, massive MIMO, MIMO
processing for millimeter-wave communication, including vehicle-to-everything (V2X), air-to-everything (A2X) and LEO satellite communication.
She is also interested in joint localization and communication, joint radar and communication, and sensor assisted communication. She has published
more than 120 papers in the topic of signal processing for millimeter-wave communications, including a highly cited tutorial published in the IEEE
Journal of Selected Topics in Signal Processing which has received the 2020 IEEE SPS Donald G. Fink Overview Paper Award.

Monday, July 4 19:00 - 20:30

SE1: Welcome Reception 

Welcome reception kindly sponsored by the city of Oulu.

Location: Aleksinkulma https://kartta.ouka.fi/IMS/fi?layers=$urlOpaskartta&cp=7213030,474945&title=Aleksinkulma&z=5

Tuesday, July 5

Tuesday, July 5 9:00 - 10:00

K3: Keynote: Propagation channels for 6G and why they matter for signal processing 

Andreas Molisch, University of Southern California, USA
Room: Aurora Hall
Chair: Mikko Valkama (Tampere University, Finland)

Abstract: With the ongoing deployment of 5G systems, the attention of the research community is turning to the next generation, 6G. One of the first
steps in investigating new systems is the analysis of the propagation channels that they are operating in, and the requirements of 6G will create a lot of
new scenarios that need to be investigated: from new frequency range (e.g., Terahertz), to new ways of deployment (e.g., distributed massive MIMO),
to new mobility models (e.g., base stations mounted on drones). It is axiomatic that efficient signal processing needs to be tuned to, and exploit, the
special properties of the propagation channels. This talk will thus survey the measurements and models in the new types of propagation channels and
discuss their impact on various types of signal processing, from channel estimation algorithms to scalable MIMO decoding to computations with low-
resolution ADCs. A discussion of some open topics will wrap up this talk.

Bio: Andreas F. Molisch received his PhD and habilitation from TU Vienna in 1994 and 1999, respectively. After 10 years in industry he joined the
University of Southern California, where he is now the Solomon Golomb - Andrew and Erna Viterbi Chair Professor. His research interest is wireless
communications, with emphasis on wireless propagation channels, multi-antenna systems, ultrawideband signaling and localization, novel modulation
methods, machine learning, caching for wireless content distribution, and edge computing. He has published five books and more than 650 research
papers, which have been cited more than 58,000 times (h-index >100); he has also authored numerous standards contributions and been granted 70
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patents. He is a Fellow of the National Academy of Inventors, IEEE, AAAS, and IET, as well as Member of the Austrian Academy of Sciences and
recipient of numerous awards.

Tuesday, July 5 10:00 - 11:30

RS4: Federated learning in communications 

Room: Puisto Hall
Chair: Osvaldo Simeone (King's College London, United Kingdom (Great Britain))

Convergence Analysis of Cloud-Aided Federated Edge Learning on Non-IID Data  
Sai Wang (Southern University of Science and Technology, China); Yi Gong (Southern University of Science and Technology, Shenzhen,
China)


Over-the-Air Federated Learning Exploiting Channel Perturbation 
Shayan Mohajer Hamidi (University of Waterloo, Canada); Mohanmmad Mehrabi (USC, USA); Amir K. Khandani (University of Waterloo,
Canada); Deniz Gündüz (Imperial College London, United Kingdom (Great Britain))


An Optimization Framework for Federated Edge Learning  
Yangchen Li (Shanghai Jiao Tong University, China); Ying Cui (Shanghai Jiaotong University, China); Vincent Lau (Hong Kong University of
Science and Technology, Hong Kong)


Optimal MIMO Combining for Blind Federated Edge Learning with Gradient Sparsification 
Ema Becirovic, Zheng Chen and Erik G. Larsson (Linköping University, Sweden)


Serving Federated Learning and Non-Federated Learning Users: A Massive MIMO Approach  
Muhammad Farooq (University College Dublin, Ireland); Tung T. Vu and Hien Ngo (Queen's University Belfast, United Kingdom (Great
Britain)); Le-Nam Tran (University College Dublin, Ireland)


FedGradNorm: Personalized Federated Gradient-Normalized Multi-Task Learning  
Matin Mortaheb, Cemil Vahapoglu and Sennur Ulukus (University of Maryland, USA)


RS5: Signal processing for MIMO communications 

Room: Aurora-Hall
Chair: Italo Atzeni (University of Oulu, Finland)

Channel Estimation for Generalized Superimposed Cell-free Massive MIMO-OFDM Systems  
Hanxiao Ge, Navneet Garg and Tharmalingam Ratnarajah (The University of Edinburgh, United Kingdom (Great Britain))
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On the Level Crossing Rate of Fluid Antenna Systems  
Priyadarshi Mukherjee, Constantinos Psomas and Ioannis Krikidis (University of Cyprus, Cyprus)


A Sequential Experience-driven Contextual Bandit Policy for MIMO TWAF Online Relay Selection  
Ankit Gupta (Heriot Watt University, United Kingdom (Great Britain)); Mathini Sellathurai (Heriot-Watt University, United Kingdom (Great
Britain)); Tharmalingam Ratnarajah (The University of Edinburgh, United Kingdom (Great Britain))


FASURA: A Scheme for Quasi-Static Massive MIMO Unsourced Random Access Channels 
Michail Gkagkos, Krishna Narayanan, Jean-Francois Chamberland and Costas N Georghiades (Texas A&M University, USA)


Beamforming Design for Wireless Coded Caching with Different Cache Sizes 
Ayaka Urabe and Koji Ishibashi (The University of Electro-Communications, Japan); MohammadJavad Salehi and Antti Tölli (University of
Oulu, Finland)


Gaussian Belief Propagation for mmWave Large MIMO Detection with Low-Resolution ADCs  
Itsuki Watanabe and Takumi Takahashi (Osaka University, Japan); Shinsuke Ibi (Doshisha University, Japan); Antti Tölli (University of Oulu,
Finland); Seiichi Sampei (Osaka University, Japan)


Multi-Cell MIMO User Rate Balancing with Imperfect CSIT: SESIP vs. RESIP 
Imène Ghamnia (Sequans Communications, France); Dirk Slock (EURECOM, France); Yi Yuan-Wu (Orange Labs, France)


SS4: Special Session on Wireless Channel Charting and Localization 

Room: Aurora Hall

Machine Learning Based NLOS Radio Positioning in Beamforming Networks 
Roman Klus and Jukka Talvitie (Tampere University, Finland); Julia Vinogradova and Johan Torsner (Ericsson Research, Finland); Mikko
Valkama (Tampere University, Finland)


Leveraging triplet loss and nonlinear dimensionality reduction for on-the-fly channel charting 
Taha Yassine (Bcom & IETR, France); Luc Le Magoarou (BCOM, France); Stéphane Paquelet (B-com, France); Matthieu Crussière (Univ
Rennes, INSA Rennes, CNRS, IETR, France)


Attention Aided CSI Wireless Localization 
Artan Salihu (Institute of Telecommunications, Technische Universitat (TU) Wien & Christian Doppler Laboratory for Dependable Wireless
Connectivity for the Society in Motion, Austria); Stefan Schwarz (TU Wien & CD-Lab Society in Motion, Austria); Markus Rupp (TU Wien,
Austria)


Channel Charting Aided Pilot Allocation in Multi-Cell Massive MIMO mMTC Networks 
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Lucas Ribeiro, Markus Leinonen and Isuru Madhusanka Rathnayaka (University of Oulu, Finland); Hanan Al-Tous (Aalto University, Finland);
Markku Juntti (University of Oulu, Finland)


User-Side Indoor Localization Using CSI Fingerprinting 
Parham Kazemi and Hanan Al-Tous (Aalto University, Finland); Christoph Studer (ETH Zurich, Switzerland); Olav Tirkkonen (Aalto
University, Finland)


Federated Learning for Multipoint Channel Charting  
Patrick Agostini (TU Berlin, Germany); Zoran Utkovski (Fraunhofer HHI, Germany); Slawomir Stanczak (Technische Universität Berlin &
Fraunhofer Heinrich Hertz Institute, Germany)


Implicit Channel Charting with Application to UAV-aided Localization  
Pham Quoc Viet and Daniel Romero (University of Agder, Norway)


SS5: Special Session on Intelligence and processing at the edge for next generation networks 

Room: Puisto-Hall
Chair: Osvaldo Simeone (King's College London, United Kingdom (Great Britain))

Leveraging Channel Noise for Sampling and Privacy via Quantized Federated Langevin Monte Carlo 
Yunchuan Zhang (King's College London, United Kingdom (Great Britain)); Dongzhu Liu (University of Glasgow, United Kingdom (Great
Britain)); Osvaldo Simeone (King's College London, United Kingdom (Great Britain))


PolyDot Coded Privacy Preserving Multi-Party Computation at the Edge 
Elahe Vedadi (UIC, USA); Yasaman Keshtkarjahromi (Seagate Technology, Storage Research Group, USA); Hulya Seferoglu (University of
Illinois at Chicago, USA)


CHARLES: Channel-Quality-Adaptive Over-the-Air Federated Learning over Wireless Networks  
Jiayu Mao, Haibo Yang, Peiwen Qiu, Jia Liu and Aylin Yener (The Ohio State University, USA)


Securing BMOCZ Signaling: A Two Layer Artificial Noise Injection Scheme 
Madhavi Rajiv and Urbashi Mitra (University of Southern California, USA)


Progressive Transmission of High-Dimensional Data Features for Inference at the Network Edge  
Qiao Lan and Qunsong Zeng (The University of Hong Kong, Hong Kong); Petar Popovski (Aalborg University, Denmark); Deniz Gündüz
(Imperial College London, United Kingdom (Great Britain)); Kaibin Huang (The University of Hong Kong, Hong Kong)


Edge Continual Learning for Dynamic Digital Twins over Wireless Networks  
Omar Hashash, Christina Chaccour and Walid Saad (Virginia Tech, USA)
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Tuesday, July 5 11:30 - 12:00

TT5: Thematic talk: Quantum Machine Learning 

Osvaldo Simeone
Room: Aurora Hall
Chair: Markku Juntti (University of Oulu, Finland)

Abstract: In the current noisy intermediate-scale quantum (NISQ) era, quantum machine learning is emerging as a dominant paradigm to program
gate-based quantum computers. In quantum machine learning, the gates of a quantum circuit are parametrized, and the parameters are tuned via
classical optimization based on data and on measurements of the outputs of the circuit. Parametrized quantum circuits (PQCs) can efficiently address
combinatorial optimization problems, implement probabilistic generative models, and carry out inference (classification and regression). This talk
provides a short introduction to quantum machine learning by focusing on key algorithmic principles. The presentation follows the speaker's
monograph "An Introduction to Quantum Machine Learning for Engineers", which can be found at the link https://arxiv.org/abs/2205.09510.

Bio: Osvaldo Simeone is a Professor of Information Engineering with the Centre for Telecommunications Research at the Department of Engineering
of King's College London, where he directs the King's Communications, Learning and Information Processing lab. He received an M.Sc. degree (with
honors) and a Ph.D. degree in information engineering from Politecnico di Milano, Milan, Italy, in 2001 and 2005, respectively. From 2006 to 2017,
he was a faculty member of the Electrical and Computer Engineering (ECE) Department at New Jersey Institute of Technology (NJIT), where he was
affiliated with the Center for Wireless Information Processing (CWiP). His research interests include information theory, machine learning, wireless
communications, neuromorphic computing, and quantum machine learning. Dr Simeone is a co-recipient of the 2022 IEEE Communications Society
Outstanding Paper Award, the 2021 IEEE Vehicular Technology Society Jack Neubauer Memorial Award, the 2019 IEEE Communication Society
Best Tutorial Paper Award, the 2018 IEEE Signal Processing Best Paper Award, the 2017 JCN Best Paper Award, the 2015 IEEE Communication
Society Best Tutorial Paper Award and of the Best Paper Awards of IEEE SPAWC 2007 and IEEE WRECOM 2007. He was awarded a Consolidator
grant by the European Research Council (ERC) in 2016. His research has been also supported by the U.S. National Science Foundation, the Vienna
Science and Technology Fund, the European Space Agency, as well as by a number of industrial collaborations including with Intel Labs and
InterDigital. He is the Chair of the Signal Processing for Communications and Networking Technical Committee of the IEEE Signal Processing
Society and of the UK & Ireland Chapter of the IEEE Information Theory Society. He is currently a Distinguished Lecturer of the IEEE
Communications Society, and he was a Distinguished Lecturer of the IEEE Information Theory Society in 2017 and 2018. Dr Simeone is the author
of the textbook "Machine Learning for Engineers" to be published by Cambridge University Press, three monographs, two edited books, and more
than 170 research journal and magazine papers. He is a Fellow of the IET and of the IEEE.

Tuesday, July 5 12:00 - 12:30

TT6: Thematic Talk: Machine Learning Methods for Millimeter Wave and THz Wireless Channel Modeling  

Sundeep Rangan, Associate Director, NYU WIRELESS
Room: Aurora Hall
Chair: Markku Juntti (University of Oulu, Finland)

https://edas.info/Dsession.php?session=1569605710
https://arxiv.org/abs/2205.09510
https://edas.info/Dsession.php?session=1569605711
https://edas.info/web/ieeespawc2022/TBA


Abstract: Evaluation of virtually every wireless system requires statistical channel models to assess performance in realistic propagation
environments. Channel modeling is particularly challenging in the mmWave and THz frequencies as communication and imaging systems operate at
wide bandwidths with high-dimensional arrays with complex dynamics. This talk will describe recent efforts to build a fully data-driven mmWave
wireless channel models derived from extensive ray tracing. This work including training state-of-the-art neural network-based variational auto-
encoders (VAE) and generative adversarial networks (GAN) to generate the full double directional channel parameters, meaning the path losses,
delays, and angles of arrival and departure for all the propagation paths. Importantly, the method makes minimal statistical assumptions and can learn
complex relationships among the paths and environment. Extensions are also discussed to multi-frequency models and models for high-rank LOS
MIMO. We discuss several interesting open problems including ray tracing calibration, and modeling from partial visual information.

Bio: Sundeep Rangan received the B.A.Sc. at the University of Waterloo, Canada and the M.Sc. and Ph.D. at the University of California, Berkeley,
all in Electrical Engineering. He has held postdoctoral appointments at the University of Michigan, Ann Arbor and Bell Labs. In 2000, he co-founded
(with four others) Flarion Technologies, a spin off of Bell Labs, that developed Flash OFDM, one of the first cellular OFDM data systems and pre-
cursor to 4G systems including LTE and WiMAX. In 2006, Flarion was acquired by Qualcomm Technologies where Dr. Rangan was a Senior
Director of Engineering involved in OFDM infrastructure products. He joined the ECE department at NYU Tandon (formerly NYU Polytechnic) in
2010. He is a Fellow of the IEEE and an Associate Director of NYU WIRELESS, an academic-industry research center researching next-generation
wireless systems. His research interests are in wireless communications, signal processing, information theory and control theory.

Tuesday, July 5 14:00 - 15:00

K4: Keynote: Native-AI Enabled 6G Networks - Challenges and Design Aspects 

Wen Tong CTO, Wireless Network, Huawei Technologies Co., Ltd.
Room: Aurora Hall
Chair: Antti Tölli (University of Oulu, Finland)

Abstract: AI and 6G are perfect storm that will revolutionize all the services and applications in 2030. With the success of the machine-learning
technology and the potential for massive application based on the deep learning technology, we have the opportunity to re-architect the wireless
networks to enable the native-AI rather than the add-on-AI. In this talk, we address three areas of the novel native-AI based 6G wireless designs: (1)
AI based end-to-end link with a novel deep pre-coded transmitter and receiver for the real-world wireless fading channel, (2) the in-network learning
and in-network inferencing, here, we present the methodology and the evaluation on the network and computing key performance Indicators (KPI) (3)
the 6G data governance framework for raw-data-set collected from the billions of devices; that is, the deep learning model created by training and
utilized for inferencing, we present a new principle as " model-follows-data" and its relation with information bottleneck theory. Finally, we will
address how to minimize the carbon emission associated with in-network computing for deep learning.

Bio Scketch: Dr. Wen Tong is the CTO, Huawei Wireless. He is the head of Huawei wireless research. In 2011, Dr. Tong was appointed the Head of
Communications Technologies Labs of Huawei, currently, he is the Huawei 5G chief scientist and led Huawei's 10-year-long 5G wireless
technologies research and development. Prior to joining Huawei in 2009, Dr. Tong was the Nortel Fellow and head of the Network Technology Labs
at Nortel. He joined the Wireless Technology Labs at Bell Northern Research in 1995 in Canada. Dr. Tong is the industry recognized leader in
invention of advanced wireless technologies, Dr. Tong was elected as a Huawei Fellow and an IEEE Fellow. He was the recipient of IEEE
Communications Society Industry Innovation Award in 2014, and IEEE Communications Society Distinguished Industry Leader Award for

https://edas.info/Dsession.php?session=1569605707


"pioneering technical contributions and leadership in the mobile communications industry and innovation in 5G mobile communications technology"
in 2018. He is also the recipient of R.A. Fessenden Medal. For the past three decades, he had pioneered fundamental technologies from 1G to 5G
wireless with more than 530 awarded US patents. Dr. Tong is a Fellow of Canadian Academy of Engineering, and he serves as Board of Director of
Wi-Fi Alliance.

Tuesday, July 5 15:00 - 16:30

RS6: Acquisition of Channel State Information 

Room: Aurora Hall
Chair: Nitin Jonathan Myers (Delft University of Technology, The Netherlands)

Over-the-Air Computation with Imperfect Channel State Information  
Yilong Chen (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)


60 GHz Outdoor to Indoor (O2I) Propagation Measurements in a University Campus  
Nikolaos Ntetsikas (The American College of Greece, Greece); Nithin Babu (Aalborg University & Americal College of Greece, Greece);
Muhammad Haroon Tariq (The American College of Greece, Athens, Greece); Constantinos B. Papadias (The American College of Greece,
Greece); Jinfeng Du, Dmitry Chizhik and Reinaldo Valenzuela (Nokia Bell Labs, USA); Mauricio Rodríguez (Pontificia Universidad Católica
de Valparaíso, Chile); Rodolfo Feick (Universidad Técnica Federico Santa María, Chile)


Structured Sensing Matrix Design for In-sector Compressed mmWave Channel Estimation 
Hamed Masoumi (TU Delft, The Netherlands); Nitin Jonathan Myers and Geert Leus (Delft University of Technology, The Netherlands);
Sander Wahls (TU Delft, The Netherlands); Michel Verhaegen (Delft University of Technology, Belgium)


Downlink CSI Sensing from Heterogeneous User Feedbacks: A Constrained Phase Retrieval Approach  
Lei Li and Qian Chen (The Chinese University of Hong Kong, Shenzhen, China); Xing Zeng (Huawei Technologies Ltd., Shanghai, China);
Tsung-Hui Chang (The Chinese University of Hong Kong, Shenzhen, China)


Channel Prediction over Irregular Terrains: Deep Autoencoder with Random Forest  
Yuyang Wang (University of Texas at Austin, USA); Shiva Iyer (New York University, USA); Dmitry Chizhik, Jinfeng Du and Reinaldo
Valenzuela (Nokia Bell Labs, USA)


Robustness to imperfect CSI of power allocation policies in cognitive relay networks 
Yacine Benatia (ETIS / CY Cergy Paris University, ENSEA, CNRS, France); Romain Negrel (ESIEE Paris/LIGM, France); Anne Savard (IMT
Nord Europe - IRCICA, France); E. Veronica Belmega (ETIS / ENSEA - UCP - CNRS, France)


RS7: Reconfigurable intelligent surfaces for wireless communications 
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Room: Aurora-Hall
Chair: Nhan Thanh Nguyen (University of Oulu, Finland)

Resource Allocation for IRS-Enabled Secure Multiuser Multi-Carrier Downlink URLLC Systems 
Mohammad NaseriTehrani (Centre for Wireless Communications, University of Oulu, Finland); Shahrokh Farahmand (Iran University of
Science and Technology (IUST), Iran)


Quasi-Static Phase Shift Design for A Double-IRS Cooperatively Assisted System  
Gengfa Ding (Shanghai Jiao Tong University, China); Ying Cui (Shanghai Jiaotong University, China); LingNa Hu (Shanghai Institute of
Satellite Engineering, China); Feng Yang (Shanghai Jiaotong University, China); Lianghui Ding (Shanghai Jiao Tong University, China); Xu
Xing Chen (China Academy for Network & Communications of CETC, China)


Reflecting Surface Assisted Energy Harvesting with Optimized NOMA Downlink Transmissions 
Mateen Ashraf and Taneli Riihonen (Tampere University, Finland)


Linear Precoding in the Intelligent Reflecting Surface Assisted MIMO Broadcast Channel 
Dominik Semmler, Michael Joham and Wolfgang Utschick (Technische Universität München, Germany)


Joint Hybrid/Passive Beamforming Design in IRS-aided Multi-User MISO Systems for PS-SWIPT  
Konstantinos Ntougias and Ioannis Krikidis (University of Cyprus, Cyprus)


SS3: Special Session on Integrated Sensing and Communications 

Room: Puisto Hall
Chair: Nuria González-Prelcic (North Carolina State University, USA)

Multi-dimensional dual-blind deconvolution approach toward joint radar-communications  
Roman Alejandro Jacome (Universidad Industrial de Santander, Colombia); Kumar Vijay Mishra (United States DEVCOM Army Research
Laboratory, USA); Edwin Vargas (Universidad Industrial de Santander, Colombia); Brian M Sadler (Army Research Laboratory, USA); Henry
Arguello (Universidad Industrial de Santander, Colombia)


Sensing Assisted Predictive Beamforming for V2I Networks: Tracking on the Complicated Road  
Xiao Meng (Beijing Institute of Technology, China & Southern University of Science and Technology, China); Fan Liu and Weijie Yuan
(Southern University of Science and Technology, China); Qixun Zhang (Beijing University of Posts and Telecommunications, China)


Towards Real-time Radio-SLAM via Optimal Importance Sampling 
Ossi Kaltiokallio (Tampere University, Finland); Roland Hostettler (Uppsala University, Sweden); Jukka Talvitie (Tampere University,
Finland); Yu Ge (Chalmers University of Technology, Sweden); Hyowon Kim (Hanyang University, Korea (South)); Henk Wymeersch
(Chalmers University of Technology, Sweden); Mikko Valkama (Tampere University, Finland)
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Wireless Channel Prediction in Partially Observed Environments 
Mingsheng Yin (New York University & NYU Tandon School of Engineering, USA); Yaqi Hu and Tommy Azzino (NYU Tandon School of
Engineering, USA); Seongjoon Kang (New York University Tandon School of Engineering, USA); Marco Mezzavilla (NYU Tandon School of
Engineering, USA); Sundeep Rangan (New York University, USA)


Multidimensional Orthogonal Matching Pursuit-based RIS-aided Joint Localization and Channel Estimation at mmWave 
Murat Bayraktar, Joan Palacios and Nuria González-Prelcic (North Carolina State University, USA); Charlie Zhang (Samsung
Telecommunications America, USA)


SS7: Special Session on Machine Learning for Communications 

Room: Puisto-Hall
Chair: Mario Huemer (Johannes Kepler University Linz, Austria)

Detection of Impaired OFDM Waveforms Using Deep Learning Receiver 
Jaakko Pihlajasalo (Tampere University, Finland); Dani Korpi (Nokia Bell Labs, Finland); Taneli Riihonen and Jukka Talvitie (Tampere
University, Finland); Mikko Uusitalo (Nokia Bell Labs, Finland); Mikko Valkama (Tampere University, Finland)


A Soft Interference Cancellation Inspired Neural Network for SC-FDE 
Stefan Baumgartner (Johannes Kepler University Linz, Austria); Oliver Lang (Johannes Kepler University, Austria); Mario Huemer (Johannes
Kepler University Linz, Austria)


Adaptive Data Augmentation for Deep Receivers  
Tomer Raviv (Ben Gurion University, Israel); Nir Shlezinger (Ben-Gurion University, Israel)


Learning to Detect with Constant False Alarm Rate  
Tzvi Diskin (Hebrew University, Israel); Uri Okun (Israel); Ami Wiesel (The Hebrew University of Jerusalem, Israel)


Improving Triplet-Based Channel Charting on Distributed Massive MIMO Measurements 
Florian Euchner, Phillip Stephan, Marc Gauger, Sebastian Dörner and Stephan ten Brink (University of Stuttgart, Germany)


Tuesday, July 5 16:30 - 17:00

TT7: Thematic talk: Learning for Large Scale Wireless Networks: Sparse Methods & Ensemble Q-learning 

Urbashi Mitra, University of Southern California
Room: Aurora Hall
Chair: Mikko Valkama (Tampere University, Finland)
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Abstract: Designing optimized policies in large scale wireless networks is challenging due to unknown or time-varying dynamics. While wireless
communication networks can be well-modeled by Markov Decision Processes (MDPs), this approach induces a large state space which challenges
policy optimization. Herein, we review strategies exploiting graph signal processing for network optimization including new representations for
wireless network behavior. Our new representations effectively capture the influences of multiple hops in the network graph. We show that the novel
representations allow for efficient graph reduction by projecting onto a lower dimensional subspace that accurately captures the behavior of the
network while strongly reducing complexity for policy optimization. A novel on-line/off-line ensemble Q-learning methodology is proposed based on
the new graph representation for wireless networks. The graph representations allow for the efficient creation of synthetic trajectories that accurately
capture network behavior without the need for excessive trajectory sampling of the actual network. The approach enables the learning of multiple
policies which can be efficiently fused. The proposed hybrid strategy offers significantly improved convergence rates and performance. The hope is
that this approach can be generalized for other directed graphs.

Bio: Urbashi Mitra received the B.S. and the M.S. degrees from the University of California at Berkeley and her Ph.D. from Princeton University. Dr.
Mitra is currently the Gordon S. Marshall Professor in Engineering at the University of Southern California with appointments in Electrical &
Computer Engineering and Computer Science. She was the inaugural Editor-in-Chief for the IEEE Transactions on Molecular, Biological and Multi-
scale Communications. She has been a member of the IEEE Information Theory Society's Board of Governors (2002-2007, 2012-2017), the IEEE
Signal Processing Society's Technical Committee on Signal Processing for Communications and Networks (2012-2016), the IEEE Signal Processing
Society's Awards Board (2017-2018), and the Chair/Vice-Chair of the IEEE Communication Theory Technical Committee (2017-2020). Dr. Mitra is a
Fellow of the IEEE. She is the recipient of: the 2021 USC Viterbi School of Engineering Senior Research Award, the 2017 IEEE Women in
Communications Engineering Technical Achievement Award, a 2015 UK Royal Academy of Engineering Distinguished Visiting Professorship, a
2015 US Fulbright Scholar Award, a 2015-2016 UK Leverhulme Trust Visiting Professorship, IEEE Communications Society Distinguished Lecturer,
2012 Globecom Signal Processing for Communications Symposium Best Paper Award, 2012 US National Academy of Engineering Lillian Gilbreth
Lectureship, the 2009 DCOSS Applications & Systems Best Paper Award, 2001 Okawa Foundation Award, 2000 Ohio State University's College of
Engineering Lumley Award for Research, and a 1996 National Science Foundation CAREER Award. Her research interests are in wireless
communications, structured statistical methods, communication and sensor networks, biological communication systems, detection and estimation
and the interface of communication, sensing and control.

Tuesday, July 5 17:00 - 17:30

TT8: Thematic talk: Model-Based Deep Learning for Wireless Communications 

Nir Shlezinger, Ben-Gurion University, Israel
Room: Aurora Hall
Chair: Mikko Valkama (Tampere University, Finland)

Abstract: Recent years have witnessed a dramatically growing interest in machine learning (ML) methods. These data-driven trainable structures have
demonstrated an unprecedented empirical success in various applications, including computer vision and speech processing. The benefits of ML-
driven techniques over traditional model-based approaches are twofold: First, ML methods are independent of the underlying stochastic model, and
thus can operate efficiently in scenarios where this model is unknown, or its parameters cannot be accurately estimated; Second, when the underlying
model is extremely complex, ML algorithms have demonstrated the ability to extract and disentangle the meaningful semantic information from the
observed data. Nonetheless, not every problem can and should be solved using deep neural networks (DNNs). In fact, in scenarios for which model-

https://edas.info/Dsession.php?session=1569606344


based algorithms exist and are computationally feasible, these analytical methods are typically preferable over ML schemes due to their theoretical
performance guarantees and possible proven optimality. A notable application area where model-based schemes are typically preferable, and whose
characteristics are fundamentally different from conventional deep learning applications, is wireless communications. In this talk, I will present
methods for combining DNNs with traditional wireless communications algorithms. We will show how hybrid model-based/data-driven
implementations arise from classical methods in communications and show how fundamental classic techniques can be implemented without
knowledge of the underlying statistical model while achieving improved inference speed and robustness to uncertainty.

Bio: Nir Shlezinger is an assistant professor in the School of Electrical and Computer Engineering in Ben-Gurion University, Israel. He received his
B.Sc., M.Sc., and Ph.D. degrees in 2011, 2013, and 2017, respectively, from Ben-Gurion University, Israel, all in electrical and computer engineering.
From 2017 to 2019 he was a postdoctoral researcher in the Technion, and from 2019 to 2020 he was a postdoctoral researcher in Weizmann Institute
of Science, where he was awarded the FGS prize for outstanding achievements in postdoctoral research. His research interests lie in the intersection of
signal processing, machine learning, communications, and information theory

Tuesday, July 5 18:00 - 23:30

SE2: Conference Banquet 

Conference banquet at Maikkula mansion

Bus transportation from the conference hotel and back.

https://maikkulankartano.fi/en/

Seated dinner followed by a Finnish sauna experience.

Wednesday, July 6

Wednesday, July 6 9:00 - 10:00

K5: Keynote: On The 6G Radio Access Gearbox PHY Idea 

Gerhard P. Fettweis
Room: Aurora Hall
Chair: Markku Juntti (University of Oulu, Finland)

Abstract: When switching from odd to even-numbered generations, cellular standards have introduced a revolutionary change in the radio access
network. The main reason is that odd-numbered generations break ground for a new communications paradigm, and even-numbered ones drive cost
and energy down to democratize this for consumers. This requires the radical changes in radio access we have experienced. Looking forward, a
breakthrough is required for 6G radio access, which also supports features such as "sensing as a service". The good news is that we can exploit the
vast differences in how data requirements are to be serviced over the area as well as over the time (24/7). This allows for a possible solution - the
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"Gearbox PHY", with gears spanning from supporting extreme data rates down to a gear with extreme energy efficiency using analog impulse radio.
The Gearbox PHY is to always serve the service needs in an energy optimal way.

Bio: Gerhard P. Fettweis is a Vodafone Chair Professor at TU Dresden since 1994 and the founding director of the Barkhausen Institute since 2018.
He earned his Ph.D. under H. Meyr from RWTH Aachen in 1990. After being a postdoc at IBM Research, San Jose, CA, he moved to TCSI Inc.,
Berkeley, CA. He coordinates the 5G Lab Germany. In 2019 he was elected into the DFG Senate. His research focuses on wireless transmission and
chip design for wireless/IoT platforms, with 20 companies from Asia/Europe/US sponsoring his research. He also serves on the board of National
Instruments Corp, and advises other companies. Gerhard is a member of the German Academy of Sciences (Leopoldina), the German Academy of
Engineering (acatech), and received multiple IEEE recognitions as well as the VDE ring of honor and the Semi Europe award. In Dresden, his team
has spun out nineteen start-ups, and set up funded projects in volume of close to EUR 1/2 billion

Wednesday, July 6 10:00 - 11:30

RS8: Resource allocation and multiple access systems 

Room: Aurora Hall
Chair: Kenta Umebayashi (Tokyo University of Agriculture and Technology, Japan)

Performance Analysis of Irregular Repetition Slotted Aloha with Multi-Cell Interference  
Chirag Ramesh Srivatsa and Chandra R Murthy (Indian Institute of Science, India)


Combining NOMA with Hierarchical Distribution Matching 
Niklas Bulk, Carsten Bockelmann and Armin Dekorsy (University of Bremen, Germany)


Secure NOMA for Maximizing Ergodic Secrecy Fairness in the Presence of Untrusted Users  
Pradosh Kumar Hota (IIT Jammu, India); Deepak Mishra (University of New South Wales (UNSW) Sydney, Australia); Ravikant Saini and
Ankit Dubey (Indian Institute of Technology Jammu, India)


MLE-based Device Activity Detection for Grant-free Massive Access under Rician Fading  
Wang Liu (Shanghai Jiao Tong University, China); Ying Cui and Feng Yang (Shanghai Jiaotong University, China); Lianghui Ding and Jun Sun
(Shanghai Jiao Tong University, China)


A Performance Comparison of Classical and Quantum Algorithm for Active User Detection  
Muhammad Idham Habibie (INSA Lyon, France); Jihad Hamie (INSA-LYON, France); Claire Goursaud (INSA-Lyon, France)


Joint Dynamic Wireless Edge Caching and User Association: A Stochastic Optimization Approach  
Konstantinos Ntougias, Constantinos Psomas, Eleni Demarchou and Ioannis Krikidis (University of Cyprus, Cyprus); Iordanis Koutsopoulos
(Athens University of Economics and Business, Greece)


RS9: Signal processing for localization and tracking 
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Room: Aurora-Hall
Chair: Daniel W. Bliss (Arizona State University, USA)

Human Tracking with mmWave Radars: a Deep Learning Approach with Uncertainty Estimation 
Jacopo Pegoraro and Michele Rossi (University of Padova, Italy)


Dual-Function Multiplexing for Waveform Design in OFDM-Based Joint Communications and Sensing: An Edgeworth Box Framework  
Husheng Li (University of Tennessee, USA)


Interferometry Based Radar Imaging by Leveraging Cellular Communication Networks  
Husheng Li (University of Tennessee, USA)


Transmit Signal Design of MIMO Dual-Function Radar Communication With 1-bit DACs  
Jianxiang Yan and Jianping Zheng (Xidian University, China)


Time-of-Arrival Estimation for Positioning in Bandwidth-Limited Dense Multipath Channels 
Andreas Fuchs and Klaus Witrisal (Graz University of Technology, Austria)


SS10: Special Session on Machine Learning for Emerging Wireless Communications Technologies 

Room: Puisto Hall
Chair: Nir Shlezinger (Ben-Gurion University, Israel)

Bayesian Active Meta-Learning for Black-Box Optimization 
Ivana Nikoloska and Osvaldo Simeone (King's College London, United Kingdom (Great Britain))


Deep-Learning-Aided Wireless Video Transmission 
Tze-Yang Tung and Deniz Gündüz (Imperial College London, United Kingdom (Great Britain))


Channel Estimation in RIS-assisted Downlink Massive MIMO: A Learning-Based Approach  
Tung T. Vu (Queen's University Belfast, United Kingdom (Great Britain)); Trinh Van Chien (Hanoi University of Science and Technology,
Vietnam); Canh The Dinh (The University of Sydney, Australia); Hien Ngo and Michail Matthaiou (Queen's University Belfast, United
Kingdom (Great Britain))


Learn to Rapidly Optimize Hybrid Precoding 
Ortal Agiv (Ben Gurion University of the Negev, Israel); Nir Shlezinger (Ben-Gurion University, Israel)


Online RIS Configuration Learning for Arbitrary Large Numbers of 1-Bit Phase Resolution Elements  
Kyriakos Stylianopoulos (National and Kapodistrian University of Athens, Greece); George C. Alexandropoulos (University of Athens, Greece)


Complexity-Scalable Symbol-Level Precoding for MU-MISO via Model-Based Deep-Learning  
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Jianjun Zhang and Christos Masouros (University College London, United Kingdom (Great Britain))


SS9: Special Session on Signal Processing for Wireless Communications Empowered by Reconfigurable Intelligent Surfaces 

Room: Puisto-Hall
Chair: Nir Shlezinger (Ben-Gurion University, Israel)

Near-Field Wireless Power Transfer with Dynamic Metasurface Antennas 
Haiyang Zhang (Weizmann Institute, Israel); Nir Shlezinger (Ben-Gurion University, Israel); Francesco Guidi (National Research Council of
Italy (CNR) - IEIIT, Italy); Davide Dardari (University of Bologna & CNIT, Italy); Mohammadreza F. Imani (Arizona State University, USA);
Yonina C. Eldar (Weizmann Institute of Science, Israel)


Reconfigurable Intelligent Surface Aided Mobile Edge Computing over Intermittent mmWave Links 
Fatima Ezzahra Airod (CEA-LETI, France); Mattia Merluzzi (CEA-Leti, France); Paolo Di Lorenzo (Sapienza University of Rome, Italy);
Emilio Calvanese Strinati (CEA-LETI, France)


A Random Access Protocol for RIS-Aided Wireless Communications 
Victor Croisfelt (Aalborg University, Denmark); Fabio Saggese (Aalborg University, Italy); Israel Leyva-Mayorga (Aalborg University,
Denmark); Radoslaw Kotaba (Intel Mobile Communications & Aalborg University, Denmark); Gabriele Gradoni (University of Nottingham,
United Kingdom (Great Britain)); Petar Popovski (Aalborg University, Denmark)


Active reconfigurable intelligent surfaces for user localization in mmWave MIMO systems 
Georgios Mylonopoulos (Consorzio Interuniversitario Delle Telecomunicazioni & University of Cassino and Southern Latium, Italy); Carmen
D'Andrea (Università di Cassino e del Lazio Meridionale, Italy & Consorzio Nazionale Interuniversitario per Le Telecomunicazioni (CNIT),
Italy); Stefano Buzzi (University of Cassino and Lazio Meridionale/CNIT, Italy)


Creating and Operating Areas With Reduced Electromagnetic Field Exposure Thanks to Reconfigurable Intelligent Surfaces  
Dinh-Thuy Phan-Huy (Orange, France); Yohann Benedic, Sebastien Herraiz Gonzalez and Philippe Ratajczak (Orange Innovation, France)


Intelligent Omni-Surfaces (IOS) for the MIMO Broadcast Channel  
Abdelhamed M. and Nemanja Stefan Perovic (CentraleSupelec, France); Marco Di Renzo (Paris-Saclay University / CNRS, France)


Reconfigurable Intelligent Surface Deployment in 5G and Beyond 5G Cellular Networks  
Thomas Haustein (Fraunhofer Institute for Telecommunications, Heinrich-Hertz-Institut, Germany); Jasmina McMenamy (Fraunhofer
Heinrich-Hertz-Institut, HHI, Germany); Lars Thiele (Fraunhofer Heinrich Hertz Institute, Germany); Paul S. H. Leather (Technische
Hochschule Rosenheim, Germany)


Wednesday, July 6 11:30 - 12:00
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TT9: Thematic Talk: Channel Charting for Radio Resource Management 

Olav Tirkkonen, Aalto University, Finland
Room: Aurora Hall
Chair: Antti Tölli (University of Oulu, Finland)

Abstract: 5G and beyond wireless communication systems will rely on large antenna arrays at Base Stations (BSs) to serve multiple users with high
data rates. BSs can accordingly collect Channel State Information (CSI) of very high dimensions during operation. Applying dimensionality reduction
to CSI databases, channel charting can be performed. The Channel Chart (CC) reveals CSI samples that come from nearby spatial locations. In this
talk, the principles of channel charting will be presented, and example use cases of applying channel charting for radio resource management will be
discussed, concentrating on predicting the best beam in a mmWave system.

Bio: Olav Tirkkonen is associate professor in communication theory at the Department of Communications and Networking in Aalto University,
Finland, where he has held a faculty position since August 2006. He received his M.Sc. and Ph.D. degrees in theoretical physics from Helsinki
University of Technology in 1990 and 1994, respectively. Between 1994 and 1999 he held post-doctoral positions at the University of British
Columbia, Vancouver, Canada, and the Nordic Institute for Theoretical Physics, Copenhagen, Denmark. From 1999 to 2010 he was with Nokia
Research Center (NRC), Helsinki, Finland, most recently acting as Research Fellow. In 2016-2017 he was Visiting Associate Professor at Cornell
University, Ithaca, NY, USA. He has published some 200 papers, is the coinventor of some 80 families of patents and patent applications and is
coauthor of the book "Multiantenna transceiver techniques for 3G and beyond".
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