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HEX:

SCOPE AND MOTIVATION

As wireless communication systems evolve toward the 6G era, the concept of dynamically controlling the
electromagnetic (EM) propagation environment has gained significant traction. Reconfigurable Intelligent Surfaces
(RIS) have emerged as a pivotal technology to realize Smart Radio Environments (SREs). By deploying arrays of
programmable elements, RIS can logically alter the phase, amplitude, and polarization of incident EM waves, thereby




transforming the traditionally passive wireless channel into a controllable system variable.

This paradigm shift offers substantial gains in spectral and energy efficiency, coverage extension, and interference
mitigation. Furthermore, the integration of RIS with emerging network architectures, such as Massive MIMO,
millimeter-wave (mmWave), sub-Terahertz (sub-THz) communications, and Integrated Sensing and Communications
(ISAC), presents a promising pathway to meet the stringent performance metrics of future networks.

Despite extensive theoretical exploration, the practical deployment of RIS-assisted communications faces critical
multidisciplinary challenges. A key research bottleneck lies in bridging the gap between electromagnetically
consistent physical models, which are accurate but complex, and tractable communication-theoretic abstractions.
Additionally, high-dimensional channel estimation with passive elements, robust beamforming under severe
hardware impairments, dynamic resource orchestration, and experimental validation remain open problems
requiring innovative solutions.

This track welcomes original and innovative research contributions on the modeling, optimization, algorithmic
design, and experimental validation of RIS-assisted wireless communications, promoting their seamless integration
into future wireless ecosystems.

TOPICS OF INTEREST
® Original research articles are solicited in, but not limited to, the following topics:
® Electromagnetically consistent channel modeling and abstraction bridging physics-based and communication-
theoretic frameworks for RIS.
® Analytical foundations, fundamental performance limits, and information-theoretic characterization of RIS-assisted
systems.
® Low-overhead channel estimation, sensing, and tracking methodologies for high-dimensional RIS architectures.
® Design and optimization of joint active/passive beamforming and wave-domain processing.
® Robust algorithmic design accounting for practical hardware impairments (e.g., discrete phase shifts, phase-
dependent amplitude, mutual coupling).
® Integrated Sensing and Communications (ISAC) empowered by RIS technologies.
® RIS-assisted physical layer security (PLS) and covert communications.
® Machine learning and optimization-based approaches for EM-aware network design and RIS configuration.
® Integration of RIS in sub-THz/THz bands, mmWave, Holographic MIMO, and visible light communications.
® RIS-empowered non-terrestrial networks (NTN), space-air-ground integrated networks, and UAV communications.
® Distributed RIS deployment, MAC layer design, and network-level performance optimization.
® Novel active RIS, relay-assisted, and hybrid architectures.
® Hardware implementations, experimental prototypes, and testbed validation for RIS-enabled smart environments.
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¥ X : Haoran Peng received the B.Eng. degree in software engineering from the University of Electronic Science and
Technology of China in 2015 and the Ph.D. degree (Hons.) in electrical and computer engineering from National Yang
Ming Chiao Tung University in 2022. He is currently a postdoctoral researcher at The Chinese University of Hong
Kong. From 2015 to 2018, he was a full-time Software Engineer. From June 2021 to August 2021, he was a Visiting
Student Research Collaborator with the Global Cybersecurity Institute, Golisano College of Computing and
Information Sciences, Rochester Institute of Technology. His current research interests include optimization and
machine learning for wireless communications. He has been a technical program committee (TPC) member of several
international conferences. He received the IEEE VTS Student Travel Grant in VTC2022-Fall. He was honored with the
Scholarship Award for Excellence in Research from the 2021 CTCI Foundation Science and Technology Scholarship, in
recognition of his outstanding performance. He was also honored as the Outstanding Graduate Student from National
Yang Ming Chiao Tung University in 2022.
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¥ X : Li-Chun Wang (IEEE FELLOW) received Ph.D. degree from the Georgia Institute of Technology in 1996. From
1996 to 2000, he served as a Senior Researcher at the Wireless Communications Research Institute at AT&T Labs. He is
currently the Dean of the College of Electrical Engineering and a Lifetime Chair Professor in the Department of Electrical
Engineering at National Yang Ming Chiao Tung University. Dr. Wang was elected as a Fellow of the Institute of Electrical
and Electronics Engineers (IEEE) in 2011 for his contributions to the design of cellular architectures and wireless
resource management in wireless networks.

Dr. Wang has received numerous awards and honors, including the Distinguished Research Awards from National
Science and Technology Council twice (2012 and 2016), the Future Tech Award from the National Science and
Technology Council (2021), the Chinese Institute of Engineers (CIE) Outstanding Electrical Engineering Professor Award
(2022), the Outstanding Engineering Professor Award from the Chinese Institute of Electrical Engineering (2009), the
K.T. Li Fellow Award (2021) and the Medal of Honor (2024) from the Institute of Information & Computing Machinery
(iICM), the Outstanding ICT. Elite Award (2020), the Y. Z. Hsu Scientific Paper Award (2013), the Y. Z. Hsu Scientific Chair
Professor (2023), the Chinese Institute of Engineers (CIE) Fellow (2025), and the Pan Wen Yuan Foundation,
Outstanding Research Award (2025), the Chinese Institute of Engineers (CIE) Engineering Medal (2025).

Dr. Wang has made significant contributions to the research fields of wireless communication and information
technology. He has served as an IEEE Tutorial Speaker multiple times, promoting international cooperation and talent
cultivation. According to Google Scholar, Dr. Wang's research works have been cited over 11,553 times with an h-index
of 54. He was listed in the "2024 Annual Global Top 2% Scientists" and "Lifetime Scientific Impact Rankings" by Stanford
University. He is also ranked as a top Taiwanese international scholar in the field of computer science by the Guide2
Research website.

Dr. Wang serves as the Director of the Chunghwa Telecom-NYCU Innovation Research Center and the NYCU-IBM iloT
Research Center. He has collaborated with numerous domestic and international companies and holds 49 domestic and
international patents, sixteen of which have been applied in commercial products. He is currently an Associate Editor of
the IEEE Transactions on Wireless Communications and the IEEE Internet of Things Journal. His recent research
interests lie in data-driven intelligent wireless communications, brain technology, and sustainable development. He has
published over 300 journal and conference papers and co-edited the book "Key Technologies for 5G Wireless
Communications" (Cambridge University Press, 2017).




