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Ks1

Agentic Al in 6G: What? Why? and How? Li-Chun Wang (National Yang Ming Chiao Tung University (NYCU))

Abstract: As sixth-generation (6G) wireless networks evolve toward pervasive sensing, global Biography: Li-Chun Wang (M'96-SM'06-F'11) received his Ph.D. degree from the Georgia Institute of Technology in 1996. From 1996
coverage, and extreme automation, traditional rule-based mechanisms and passive machine learning to 2000, he served as a Senior Researcher at the Wireless Communications Research Institute at AT&T Labs. He is currently the Dean
models can no longer cope with hyper-low latency demands and highly dynamic environments. of the College of Electrical Engineering, a Lifetime Chair Professor in the Department of Electrical Engineering at National Yang Ming
This talk explores the paradigm shift at the convergence of wireless communications and artificial Chiao Tung University (NYCU), and the Chair of the IEEE Taipei Section. Dr. Wang was elected as a Fellow of the Institute of Electrical
intelligence: how Agentic Al—Al systems endowed with autonomous planning, reasoning, and and Electronics Engineers (IEEE) in 2011 for his contributions to the design of cellular architectures and wireless resource

execution capabilities—will reshape the architecture of 6G networks. 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 2018), 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), Pan Wen
Yuan Foundation Outstanding Research Award (2025), the Chinese Institute of Engineers (CIE) Engineering Medal (2025), and the
Chinese Institute of Electrical Engineering (CIEE) Medal of Electrical Engineering (2025)
Dr. Wang has made significant contributions to the research fields of wireless ion and i { He has
served as an IEEE Tutorial Speaker multiple times, international ion and talent cultivation. According to Google
Scholar, Dr. Wang's research works have been cited over 11,544 times with an h-index of 54. He was listed in the "Annual Global Top
2% Scientists" and "Lifetime Scientific Impact Rankings" by Stanford University for five consecutive years (2020-2024). 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
Communlcanons and the IEEE Internet of Things Journal. His recent research interests lie in data-driven intelligent wireless

i brain and it. He has published over 300 journal and conference papers and co-
edited the books "Key Technologies for 5G Wireless Communications” (Cambridge University Press, 2017) and "Green Energy Driven
Integrated Smart Grid and Wireless Networks" (Springer Nature, 2026). (https://wang.web.nycu.edu.tw)

Meta-Optimization for Constrained Black-Box Network Management Inkyu Lee (Korea University)

Abstract: Next-generation networks will operate in complex and envil for which : Inkyu Lee received the B.S. degree (Hons.) in control and instrumentation engineering from Seoul National University,
system models and datasets are not available in advance, and thus network management tasks must Seoul, South Korea, in 1990, and the M.S. and Ph.D. degrees in electrical engineering from Stanford University, Stanford, CA, USA, in
be posed as black-box optimization (BBO) problems. Evolutionary algorithms (EAs) have proven 1992 and 1995, respectively. From 1995 to 2002, he was a Member of the Technical Staff with Bell Laboratories, Lucent

effective for such tasks, whereas their performance critically hinges on the algorithm configuration Technologies, Murray Hill, NJ, USA, where he studied high-speed wireless system designs.

(AC), which is conventionally tuned offline at a high cost of function evaluations. Since 2002, he has been with Korea University, Seoul, where he is currently a Professor with the School of Electrical Engineering. He
This talk i a new meta- ion (MO), which optimizes the AC of a EAatthe was also the Department Head of the School of Electrical Engineering, Korea University, from 2019 to 2021. In 2009, he was a Visiting
meta level. In our architecture, a large language model (LLM) serves as a meta-optimizer agent that ~ Professor with the University of Southern California, Los Angeles, CA, USA. He has authored or coauthored more than 250 journal
maintains the context of the ongoing EA . Such context- ing requires neither  articles in IEEE publications and holds 30 U.S. patents granted or pending.

task-specific training nor an analytical model of the target task, leading to a training-free and task- His research interests include digital communications and signal processing techniques applied for next-generation wireless systems.
agnostic meta-opt for black-box network mar He was elected as a member of the National Academy of Engineering of Korea in 2015. He is the Director of “Augmented Cognition
Our framework is further extended to constrained tasks through a Lagrangian minimax { Meta-C ication” ERC F arch Center awarded from the National Research Foundation of Korea.

which collaboratively evolves primal and dual variables under the supervision of the MO. Numerical He was a recipient of the Best Research Award from Korean Institute of Communications and Information Sciences in 2011, the Best
results on diverse network management applications confirm that the proposed MO outperforms Young Engineer Award from the National Academy of Engineering of Korea in 2013, Korea Engineering Award from the National
conventional meta-optimization schemes and existing LLM-based methods. Research Foundation of Korea in 2017 and the best research award from National Academy of Sciences in 2026.

He served as an Associate Editor for EEE TRANSACTIONS ON COMMUNICATIONS from 2001 to 2011 and IEEE
TRANSACTIONS ON WIRELESS COMMUNICATIONS from 2007 to 2011. He was a Chief Guest Editor of the IEEE JOURNAL ON
SELECTED AREAS IN COMMUNICATIONS Special Issue on “4G Wireless Systems” in 2006. He also served as the Editor-in-Chief
for the Journal of Communications and Networks from 2019 to 2025. He is currently serving as a senior Editor for IEEE JOURNAL ON
SELECTED AREAS IN COMMUNICATIONS.

He is the president of Korean Institute of Communications and Information Sciences (KICS). He is a Fellow and a Distinguished
Lecturer of IEEE.

Keynote Session 2 (11/24 AM1) Chair: TBD
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Ks4

Al-Native 6G: Closing the Loop Across RAN, Core, Cloud, and Space Aklhlro Nakao (The University of Tokyo)

Abstract: Al-native 6G represents a fundamental architectural trar ion in which Al is Akihiro Nakao received his B.S. (1991) in Physics and M.E. (1994) in Information Engineering from the University of Tokyo.
throughout communication, computing, data processing, sensing, and control to form an adaptive After working at IBM in the United States and IBM Tokyo Research Laboratory, he received his M.S. and Ph.D. in Computer Science
and verifiable closed-loop system. This keynote discusses how O-RAN provides open interfaces and  from Princeton University.

programmable control mechanisms, while AI-RAN integrates radio access network functions with In 2005, he was appointed Associate Professor, and in February 2014, Professor of Applied Computer Science at the Interfaculty
distributed Al workloads and accelerated computing infrastructure. Initiative in Information Studies, Graduate Schoo\ of Inlerdnscnplmary Information Studies, the University of Tokyo. In 2016, he was

It also examines how non-terrestrial networks can be coordinated with terrestrial networks to provnde i Chair of the D of 1 Studies, Interfaculty Initiative in Information Studies, Graduate School
resilient, ubiquitous, and context-aware connectivity. The talk further presents | ing-b: of isciplinary Information Studies, the Umversnly of Tokyo.

resource optimization in O-RAN, AI-RAN platforms, network digital twins, integrated terrestrial-satellite In 2019, he served as Vice Dean of Interfaculty Initiative in Information Studies and Adviser to the President, the University of Tokyo.
networking, and LLM-assisted closed-loop control of mobile network infrastructure. Since 2020, he has served as Special Adviser to the President of the University of Tokyo (—present). In April 2021, he moved to the

School of Engineering, the University of Tokyo as a Professor, where he has since served as Director of the Collaborative Research
Institute for Next Generation Cyber Infrastructure (NGCI) (-present).

In 2024, he was appointed President of The Institute of Electronics, tion and C i i (IEICE). In the same
year, he was also appointed Co-Chair of the XG Mobile Promotion Forum (XGMF). Since 2026, he has held the position of Vice Dean
of the School of Engineering, Director of Institute for Innovation in International Engineering Education, and Director of Corporate &
External Relations Planning Office (CERPO), the University of Tokyo (—present).

His research interests include information science and information communications.

Research and Development Trends in Non-Terrestrial Networks toward 6G Hiroyuki Tsuji (National Institute of Information and Communications Technology (NICT))

Abstract: This presentation provides an overview of recent advances in Non-Terrestrial Networks Biography: Hiroyuki Tsuji received D.E. degrees in Electrical Engineering from Keio University, Tokyo, Japan in 1992. In 1992, he
(NTN), including satellite communications, High Altitude Platform Stations (HAPS), and emerging joined the Communications Research Laboratory (CRL, now part of the National Institute of Information and Communications
Direct-to-Cell (D2C) services. The rapid expansion of low Earth orbit satellite ions and direct  T¢ or NICT). From 1999 to 2000, he was a visiting research fellow of the University of Minnesota.

satellite-to-smartphone connectivity is transforming future communication infrastructures. From 2002 to 2021, he was working at The University of Electro-Communications and Tokyo University of Agriculture and Technology
The presentation discusses the role of NTN in realizing the 6G vision of ubiquitous connectivity and  as a visiting professor, which was an additional post. His research interests are array antennas for wireless communications, unmanned
resilient communications, with a focus on the integration of Terrestrial Networks (TN) and Non- aircraft communication systems, and non-terrestrial network including satellite communication systems. He is now the Director General
Terrestrial Networks (NTN). Key technical challenges, including network orchestration, mobility of the Wireless Networks Research Center in NICT, since April 2026.

management, disaster resilience, and multi-layer network control, are introduced.

The presentation also highlights NICT's research activities in satellite communications, HAPS, optical
wireless communications, and TN/NTN convergence, together with the latest developments in
international standardization within 3GPP and ITU-R. Finally, future prospects for 6G-enabled
integrated networks supporting connectivity across land, sea, air, and space are discussed.
Keywords: 6G, Non-Terrestrial Networks (NTN), Satellite Communications, Direct-to-Cell (D2C),
HAPS, Optical Wireless Communications, TN/NTN Convergence

Keynote Session 3 (11/25 AM1) Chair: TBD

KS5

Quantum network — from quantum key distribution network to the quantum internet — Masahiro Takeoka (Keio University)
Abstract: Quantum information technologies have attracted attention. It includes quantum computing, Biography: Masahiro Takeoka received a doctoral degree in electrical engineering from Keio University, Kanagawa, Japan. He then
quantum sensing, and quantum communication as the three main pillars. Quantum communication,  joined Quantum Information Technology Group at National Institute of Information and Communications Technology (NICT). He was

especially quantum key distribution (QKD), is recognized as one of the advanced quantum working in Ministry of Internal Affairs and Communications of Japan in 2011-2012 and was a visiting scientist of Raytheon BBN
technologies in the sense that it has been already deployed in the field networks and ready to usein ~ Technologies in 2012-2013. From 2016 to 2020, he was a director of Quantum ICT Advanced Development Center in NICT.

real world. From 2021, he is a professor at the department of Electronics and Electrical Engineering in Keio University and an Otto Monsted guest
Another growing field in quantum communication is the quantum network, also called the quantum  professor in Technical University of Denmark. His current research area includes quantum cryptography, quantum network, distributed
internet, which intends to connect various quantum devices (computing, sensing, time/frequency quantum computing, optical quantum information processing, and fundamental quantum information theory.

synchronization, etc.), quantum mechanically. Such a network is expected to leverage the quantum
advantage of the three pillars over the network whereas there are still some technical challenges to
realize.

In this talk, we will see an overview of quantum communication from the practical QKD network to the
fully quantum network, the current activities in these fields, and discuss their future perspectives.

Invited Special Sessions
Invited Special Session 1 (11/23 PM1) Wireless Systems, Signal Processing and EMC  Chair: TBD

1S1-01

1S1-02

151-03

R&D Activities on Highly Reliable and Low-Latency Vehicular Communications for CAVs Using
Commercial 5G Network Environment

Abstract: Highly reliable and low-latency communications are required to commercial mobile networks for connected and automated vehicles (CAVs). However, handover-induced latency spikes and transport-network delays remain key
challenges. This presentation introduces an integrated approach combining multi-band redundant radio access with Segment Routing IPv6 for Mobile User Plane (SRvé MUP), targeting vehicle-to-network-to-vehicle (V2N2V)
communication for automated driving and platooning in bus rapid transit systems. Field trials over a live commercial 5G standalone network demonstrate that the approach mitigates latency spikes during inter-cell handovers and reduces
transport-network delays. These results highlight the feasibility of highly reliable and consistently low-latency V2N2V communications within a single mobile network operator’s infrastructure for future intelligent transportation systems.

Manabu Mikami (SoftBank Corp.); Jin Nakazato (Tokyo University of Science)

Computation-Free Phase Rotation by Shifted Circular Repetition for DFT-Precoding Scheme to Peak
Power Reduction of OFDM Sianals

Abstract: In peak power reduction of orthogonal frequency-division multiplexing (OFDM) signals, discrete Fourier transform spread OFDM (DFT-s-OFDM) has the advantages of data independence, no side information, and no error
degradation. A redundant version of DFT-s-OFDM with frequency-domain pulse shaping and phase rotation can further reduce the peak power. The optimal phase rotation, however, needs many complex multiplications in DFT-s-OFDM
systems, limiting its practicality in resource-constrained devices like mobile terminals. This work proposes a novel DFT-s-OFDM scheme to achieve close-optimal peak power reduction with minimal \al to
practical DFT-s-OFDM using plain BPSK or QPSK without phase rotation. The proposed scheme outperforms conventional phase-rotated methods, such as T/2-BPSK or T/4-QPSK adopted in current systems, in both peak power
reduction and implementation efficiency.

Hikaru Kawasaki, Fumihide Kojima and Takeshi Matsumura (NICT, Japan)

Impulsive Maanetic Noise Source Lc 1 by Usina R iti Loop Atsuhiro Nishikata (Gakukvusha: formerly Institute of Science Tokvo)

Abstract: Assuming electromagnetic radiation noise generated by digital circuits, switching power supplies, and electrostatic discharge, our research group has investigated a series of methods to estimate the position and direction of
impulsive magnetic noise source by using a simple device. They were inspired from the sound source localization by human hearing. Method | consists of two probe loop antennas fixed in a horizontal plane and an EUT on a rotating table.
The vertical component of the magnetic dipole moment of a noise source is localized two-dimensionally within a horizontal plane. It was experimentally shown that three noise source loops can simultaneously be located using the maximum
likelihood method. Method Il utilizes a six-degree-of-freedom robot arm to reposition a pair of probe loops, instead of by rotating the EUT. It also aims for extending the possible location and direction of noise sources from two-dimensional
space to five-dimensional space consisting of three Cartesian coordinates and two orientation angles. Method Il still under consideration adopts tri-axis loop set as a probe unit on a tip of robot arm instead of a pair of loops. It has three
“ears' that already exceeds the number of human ears. It aims for obtaining more information from a single noise pulse. These three methods will be introduced with new investigation, including the relationship between measurement data
size and estimation accuracy, the choice of robot arm postures, as well as the utilization of temporal information in addition to amplitude information of impulsive noise signal.




Invited Special Session 2 (11/24 PM2) Antenna Te ies and 6G Radio Chair: TBD
Desian Method of Lossless Beam-Formina Network with Desired Excitation Coefficient Toru Fukasawa (Kanazawa Institute of Technoloav)
182-01 Abstract: A novel design method for a lossless beamforming network for array antennas is proposed, which achieves the desired excitation amplitudes and phases even in the presence of element reflections and mutual coupling.

A Design of 28 GHz Multi-Sector Antenna for Indoor Base Station Using Yagi-Uda Antenna and
Propaqation Experiment
Abstract: In mobile communications such as 5G and 6G, traffic volume is expected to continue to increase. To provide a mobile ication i , high-speed, low-latency, high-capacity communication is achieved
using high-frequency bands such as the quasi-milimeter wave band. To address the high transmission loss and limited communication area in the high-frequency band, Massive MIMO (Multiple Inpu( Multiple Output) using high-gain array
1S2-02  antennas has been introduced. However, this configuration increases the antenna size and signal processing circuits, leading to increased base station footprint and power consumption. We propose a 28GHz multi-sector antenna to
create an efficient indoor coverage area using a small number of antenna elements. A Yagi-Uda antenna element with a dipole i ion employing balul feeding on a dielectric substrate was used. In addition, by introducing
a planar reflector, sidelobe levels and mutual coupling between elements were reduced, thereby achieving an antenna gain of 15 dBi. By alternately arranging 12 antenna elements for vertical and horizontal polarizations in a circular
configuration, a 12-sector multi-sector antenna with a diameter of 150 mm was realized. Furthermore, propagation tests conducted in a shielded room simulating an indoor office environment demonstrated that the proposed antenna can
be used to construct areas utilizing each branch.

DOCOMO's Activities for 6G Network Diaital Twin Satoshi Suyama (NTT DOCOMO. INC.)

Abstract: Cyber-Physical Systems (CPS), which create a real-world digital twin (DT) in cyberspace and perform future prediction and optimization using Al, are attracting significant attention. Consequently, 6G is expected to play a major

role in upgrading CPS. Concurrently, R&D is underway on the 6G Network Digital Twin (NDT). By utilizing a DT of the 6G system itself, NDT aims to maximize 6G performance, maintain communication quality, and achleve eﬂclenl
182-03 operation and management. NTT DOCOMO is conducting R&D on (i) 5G/6G DT simulators for outdoor, indoor (including manufacturing factories), and high-speed train envlronmenls and (ii) ?‘ h-speed radlo

technology as well as the resulting evaluation of 6G transmission performance. These initiatives aim to both performance visualization and dynamic radio resource control by sil or ion processing and

radio propagation phenomena in NDT, which designs and optimizes 6G radio. This presentation introduces the latest status of each of DOCOMO's R&D activities.

Yasuko Kimura and Yuki Inoue (NTT DOCOMO, Inc.); Hiroyuki Arai (Yokohama National University)

Invited Special Session 3 (11/25 PM1) i ing and Analysis  Chair: TBD
Equation-Set Reduction and Projection-Residual Formulation for 2-D Beam-Switching Matrices with a
Trianqular Beam Grid

Jiro Hirokawa (Institute of Science Tokyo)

Abstract: This work investigates numerical synthesis methods for a one-body two-dii i (2-D) b itching matrix a triangular grid of beams. For the 3 x 3-beam example, Ihe circuit contains 36 coupling and phase-
delay variables, whereas the original formulation imposes 108 complex n t-neighbor output-ratic { resulting in an overdetermined nonlinear problem. Three are First, the full edge-rati are

1S3-01 reduced to a spanning-tree subset that preserves connectivity of the 3 x 3 output gmph while the omitted edges are retained for independent loop-closure veri ion. Second, a i i melhod is with
numerical-Jacobian-based selection of complex equations, allowing the residual set to be increased gradually while using each solution as the initial point for the next stage. Third, an output- vector projection residual is \nlroduced to directly
constrain the calculated nine-component output vector to be parallel to the desired beam vector. Numerical examples show that simple small equation subsets may satisfy only the selected whereas the sp: g-tree and
projection-residual forr { the complete adjacent-edge condition to numerical precision. These results provide practical guidelines for reliable synthesis of passive 2-D beam-forming networks.

Developments in Model-Based Scattering Power Decomposition of Polarimetric SAR Data for
Oriented Urban Areas
Abstract: Spaceborne synthetic aperture radar (SAR) enables all-weather, day-and-night wide-area observations and is increasingly used in disaster monitoring, environmental monitoring, and infrastructure management. Although single-
and dual-polarization observations are commonly employed in operational applications because of their observation efficiency, full-polarimetric SAR (PoISAR) can fully describe target scattering behavior and has the potential to further
advance land-cover mapping and other remote sensing applications. To fully exploit POISAR data and interpret them in terms of physically meaningful scattering mechanisms, model-based scattering power decomposition has been

153-02 i However, di urban areas oriented with respect to the azimuth direction remains challenging because their scattering behavior is not adequately represented by existing models. To address this issue,
various approaches have been proposed, including i ic orientation ion, the introduction of additional scattering components, and preprocessing based on unitary transformations. However, their physical interpretability is
often limited because the additional scattering components and transformed representations cannot always be clearly related to physical scattering mechanisms. To overcome these limitations, we introduced a rotated dihedral scattering
model that explicitly incorporates urban orientation. The proposed method improves the discrimination of oriented urban areas without requiring polarization basis rotation or unitary-transformation preprocessing, thereby preserving intrinsic
target scattering properties. Furthermore, the method was extended to a five-component framework by introducing a random dihedral scattering model for highly oriented urban areas. This presentation reviews these developments and
demonstrates their performance using L-band ALOS-2 PolSAR data.

Chino Kobayashi (Japan Aerospace Exploration Agency (JAXA))

Invited Sessions
Invited Session 1 (11/23 AM2) ing Wireless T ies: ISAC, ing, and Power Transfer Chair: TBD
11-01  Overview of Intearated Sensina and Communications (ISAC) and Related Initiatives in Japan Hideva So (Koaakuin University)

Abstract: Integrated Sensing and Communications (ISAC) is an emerging technology that combines wireless communication and sensing by sharing spectrum and hardware. It is expected to support 6th-generation networks while
improving spectrum efficiency, reducing equipment size, and lowering energy consumption. This presentation reviews ISAC standardization activities in the 3rd Generation Partnership Project (3GPP), representative applications, channel
modeling frameworks, and recent technological developments. Key use cases include unmanned aerial vehicle detection, elderly health monitoring, park\ng space identification, collision avoidance in smart factories, intersection safety, and
flood detection. We explain a common channel modeling with target and channels, with attention to radar cro: tion, objects, i istics, and spatial It also discu:
sensing configurations and the technical challenges of achieving accurate sensing alongside reliable communications. Technology trends cover radar-based and communication-based sensing, design, d fi
and applications using Wi-Fi and millimeter-wave signals. A survey publication highlights the rapid growth of ISAC research. Finally, we introduce Japanese research activities, including deep-learning-based sensing, image reconslruchon
from channel state information, indoor localization, and direction estimation. Overall, it provides an overview of ISAC development and identifies considerations for future research, standardization, and practical network implementation.

11-02  An Integrated Milimeter-Wave and Terahertz Beamforming Architecture with Seamless Automatic

Band Switching Hirokazu Sawada (National Institute of Information and Communications Technology (NICT))

Abstract: This paper proposes a novel dual-band ing wireless i that i 60-GHz mi (mmWave) communications and 300- GHz terahertz (THz) communications. The proposed architecture
enhances wireless link connectivity by coordinating automatic band switching with beamforming operations. Specifically, when the received power of the THz link falls below a predefined threshold, the communication band is seamlessly
switched to the mmWave band, thereby preventing link interruptions. imental results the operation of dual-band switching and coordinated beam management between the mmWave and THz bands.

Furthermore, the proposed approach mitigates key limitations of THz communications, including short transmission range and limited beam coverage, through the utilization of the mmWave band. This work represents an important step
toward the realization of future THz mobile communication systems and is expected to serve as a fundamental enabling technology for their practical deployment.

1-03 Microwave devices for wireless power transfer systems - Past and Future - Koji Yamanaka (Kanazawa Institute of Technology)
Abstract: This presentation discusses microwave devices used in wireless power transfer (WPT) systems. Historically, 2.45 GHz has been widely utilized for WPT because it belongs to the ISM band, offering readily available microwave
devices alongside relatively high transmitter and receiver efficiencies. However, 2.45 GHz WPT systems face challenges regarding the large physical size of transmitting and receiving antennas. Recently, highly efficient transmitting and
receiving devices have become available even at higher frequencies, such as 5.7 GHz and 24 GHz. In the future, even higher frequency bands, including 60 GHz and 94 GHz, are expected to be adopted for WPT applications. This lecture
provides an overview of the microwave devices designed for these high-frequency wireless power transfer systems.

Invited Session 2 (11/23 PM1) Wireless and N Chair:TBD
12-01  Toward Resilient mmWave UAV Networks: Beamforming, Connectivity, and Intelligent Aerial

Communications
Abstract: Unmanned aerial vehicles (UAVs) are expected to play an important role in future wireless networks by providing flexible and rapidly deployable communication, sensing, and relay capabilities. Milimeter-wave (mmWave)
communications can offer the high data rates required for such aerial applications, but their practical use is challenged by severe propagation loss, blockage, UAV mobility, positioning errors, and the need for highly directional beamforming.
This talk presents our recent research toward resilient mmWave-based UAV networks, with a particular emphasis on autonomous beam management, aerial link establishment, and network-level connectivity. We first discuss the
characteristics and challenges of mmWave air-to-air links and their implications for UAV network design. We then introduce sensor-assisted beamforming approaches that combine positioning information with camera and LIDAR sensing
to improve beam alignment under UAV mobility and localization uncertainty. Additionally, we discuss the design and optimization of mmWave backhaul UAV networks, considering UAV placement and link connectivity. Simulation and
system-level evaluation results demonstrate the potential of inil i onboard sensing, and intelligent control to realize robust and autonomous aerial networks. Finally, remaining challenges and research
directions toward 6G UAV communications are discussed.

Gia Khanh Tran (Institute of Science Tokyo)

12-02  Development of Low-Latency, Information-Centric, and Milimeter-Wave Wireless Network Systems
for Smart Aariculture
Abstract: In this research and development project, we develop a wireless sensor network system to support various smart agriculture applications. We will conduct field trials to demonstrate a new platform utilizing milimeter-wave
communications and information-centric networking technologies. This paper provides an overview of this study and presents the current project progress.

Shintaro Mori (Fukuoka University)

12-03  Research Efforts on Cloud Attenuation Estimation and Prediction for FSO-Based Non-Terrestrial
Networks
Abstract: Free-space optical (FSO) communications are attracting increasing attention for non-terrestrial networks (NTNs) in 6G to address growing traffic demands and i i spectrum . Among the technical
challenges of FSO-based NTNs, cloud attenuation caused by absorption and scattering by cloud particles is a key issue. Reliable communications therefore require link and communication-control designs based on accurate estimation
and prediction of cloud attenuation. Conventional cloud attenuation models have generally assumed that attenuation is dominated by water droplets, neglecting ice crystals or treating their contribution as a small constant. However, actual
clouds contain substantial amounts of ice crystals over a wide temperature range, potentially causing cloud attenuation to be at high frequencies. To address this issue, we proposed a new cloud attenuation
estimation method based on in situ cloud-particle observations, revealing limitations of conventional models and showing that FSO communication can be feasible under certain cloud conditions. In parallel, we are developing a cloud
attenuation prediction method using numerical weather prediction models widely used in meteorology. This paper presents our research and development efforts toward accurate cloud attenuation estimation and prediction for FSO-based

Takahiro Ohno (Access Network Service Systems Laboratories, NTT, Inc.)

NTNs.
Invited Session 3 (11/23 PM2) Network Traffic Measurement and Efficient Al Computing Chai BD
13-01  Towards Sustainable and Efficient GPU Sharing for Al Computing Yuichi Ohsita (The University of Osaka)
Abstract: The rapid growth of Al workloads has intensified the demand for GPU resources, making resource sharing an attractive to improving i ibility. However, sustainable GPU sharing requires addressing both
efficient resource utilization and the incentives of resource providers. This talk presents our vision of a GPU-sharing ir e and introduces recent research on two key challenges. First, we discuss resource allocation
techniques that consider t GPU ies and limited availability through the concept of Residual Computational Capacity (RCC). Second, we present mechanisms that protect GPU owners' th(s through owner-priority
preemption, encouraging continued participation in voluntary sharing environments. These studies highlight the importance of jointly optimizing system efficiency and participant i ives in future Al i

13-02  Building a High-Speed Traffic Measurement Platform for a Campus Network: Design and Early
Observations
Abstract: Understanding the characteristics of real network traffic is essential for network operation, performance analysis, and security. Flow-based telemetry such as NetFlow/IPFIX and packet sampling such as sFlow provide scalable
visibility, but do not preserve complete packet-level timing information. As most network traffic is now encrypted, traffic analysis must rely more on metadata and traffic dynamics than on payload information. In this talk, we present our
ongoing work on building a high-speed passive traffic measurement platform for a campus network using commodity hardware and the Data Plane Development Kit (DPDK). The platform computes per-time-window and per-flow statistics
from every packet in real time, or alternatively records nanosecond-precision packet traces, and we discuss practical challenges in packet processing, hardware timestamping, and storage based on our operational experience. We then
present early measurement results from our campus network, including continuous observations on 1 Gbps and 10 Gbps links. The data reveal current campus traffic characteristics in terms of protocol composition, packet and flow size
distributions, temporal variation, and short-term bursts. Finally, we discuss how such packet-level measurements can support future anomaly and attack detection, including low-rate attacks, focusing on temporal features such as
burstiness, periodicity, and flow-level dynamics.

Yasuhiro Sato, Takeharu Ishizuka (Osaka Electro-Communication University)

Invited Session 4 (11/24 PM1) L Wireless Ci icati and { Chair:TBD

14-01  Asymmetric Beam and Transmission-Capacity Design for Bidirectional Underwater Optical Wireless
Communications
Abstract: Underwater wireless optical communication (UWOC) is a promising technology for high-speed and low-latency connectivity in future underwater networks. However, its strong directionality introduces an inherent trade-off between
wide-area coverage and high transmission efficiency, particularly for bidirectional links involving mobile nodes. This invited talk presents a new design concept for bidirectional UWOC based on asymmetric beam characteristics and
asymmetric transmission capacities between downlink and uplink. Rather than imposing identical requirements in both directions, the proposed approach assigns complementary functions based on their communication roles. In the
downlink, a wide diffusive beam provides robust cell coverage and link acquisition with a relatively low transmlss\on capac\ty. while simultaneously providing positional information on mobile nodes. In the uplink, this information assists the
steering of a narrow, high-power-density beam, enabling stable ali and high: pacity demonstrations using an underwater optical attocell show that the diffusive downlink maintains broad
communication coverage under turbulence, while the steered uplink provides s(able (ransmlsslon through position- beam These results that intentional asymmetry between the two transmission directions
offers a promising framework for overcoming the conventional coverage—capacity trade-off and enabling robust, efficient bidirectional UWOC networks.

Takahiro Kodama (Kagawa University, Faculty of Engineering and Design )

14-02  Radio Communication for Underwater Robots Considering Intra-System EMC Daisuke NAKAYAMA(Kyushu Institute of Technoloay)



14-03

Abstract: Underwater radio communication is a promising technology for short-range, low-latency, and high-speed wireless links for underwater robots. Our research group has developed an underwater radio communication system using
loop antennas and a wideband Wavelet OFDM scheme operating below 1 MHz. Multi-megabit-per-second communication has been demonstrated in water-tank exper\ments and field trials. The developed communication system was
subsequently integrated into an autonomous underwater vehicle (AUV). However, integrating a sensitive radio communication system into an AUV requires careful cor of intra-system electr (EMC) within
the vehicle. In particular, onboard electrical systems, Includlng thruster motor drive systems, can generate electromagnetic noise that degrades underwater radio communication performance. To address this issue, we have investigated
intra-system EMC in the AUV, including noise mechanisms and mitigation techniques for the communication system. This talk presents the development and experimental demonstration of underwater radio communication, its
integration into an AUV, and the practical EMC challenges encountered during system integration. The importance of considering communication performance and intra-system EMC together in the design of underwater robots is
discussed based on our experimental results.

Preliminary Experimental Evaluation of Delay-Tolerant Networking over Underwater Radio Links in a
Harbor Environment

Abstract: Underwater wireless networks are expected to support marine science, environmental monitoring, and unmanned underwater vehicle (UUV) operations. Acoustic communication provides kilometer-scale transmission ranges but
is limited to data rates of tens of kb/s, while optical communication suffers from absorption and scattering in turbid water. Although radio waves are severely attenuated underwater, low-frequency radio communication is robust against
ambient noise and can achieve Mb/s-class data rates over short distances. These characteristics make it a promising option for communication among UUVs and divers in shallow water. However, maintaining continuous connectivity
between mobile nodes remains challenging due to the limited communication range. This study applies delay-tolerant networking(DTN) to underwater radio communication and evaluates its performance in a real marine environment. We
deployed two nodes representing a UUV and a shore station on land and submerged their radio antennas in a harbor. By varying the distance between the antennas, we created intermittent underwater radio connectivity and transmitted

Daiki Nobayashi [Presenter], Kazuya Tsukamoto [Co-author], Takeshi lkenaga [Co-author] (Kyushu Institute of Technology)

actual status data generated by a UUV. The results demonstrate that DTN can preserve data during link disruptions and deliver the buffered data after connectivity is restored. We also identify practical challenges arising in the real

environment and discuss the feasibility of future multi-hop underwater networks.

Invited Session 5 (11/25 PM2) Optical Fiber Sensing and High-Capacity Transmission Chair:TBD
15-01
Nonlinear Fourier transform and its application for optical fiber sensing

Takumi Motomura (National Institute of Information and Communications Technology (NICT)), Hideaki Shimpo, Kaito Geshi, Kojiro
Nakagawa, Akihiro Maruta, Hideaki Furukawa, and Ken Mishina

Abstract: Recently, the nonlinear Fourier transform (NFT), also known as inverse scattering transform (IST), has attracted attention as a promising approach for overcoming the Kerr nonlinearity limit in optical fiber communication systems.

NFT is expected to find not only in i

but also in optical fiber sensing. Since NFT-based sensing enables anomaly detection using only a coherent receiver and Rx digital signal processing, it has the

potential to reduce both capital expenditure (CAPEX) and operatlng expenditure (OPEX). In this presentation, we introduce an NFT-based optical fiber sensing technique for in-service localization of abnormal erbium-doped fiber amplifiers

(EDFAs). An abnormal EDFA is localized by sweeping the scattering coefficient b and monitoring changes in the eigenvalue variance. The localization performance is

through and experiments. We also

introduce other applications of NFT-based sensing, including carrier offset (CFO)

fiber estimation, and 1 of filters with shifted center frequencies.

15-02  Recent advances in high-capacity coupled-core fiber transmission

Akira Kawai (Network Innovation Labs, NTT, Inc.)

Abstract: Transmission using coupled-core multicore fiber has attracted significant attention as a promising approach to realizing petabit-class transmission capacity. By exploiting strong optical coupling among multiple cores, coupled-core
fibers support more than ten spatial channels within a standard cladding diameter, while advanced multiple-input multiple-output (MIMO) digital signal processing is required to compensate for inter-core coupling and spatial-mode

dispersion. In this talk, | will review recent advances in coupled-core fiber transmission technologies, with a particular focus on high-capacity transmission and MIMO signal p!

. Recent results will be

including the world's highest-capacity field transmission at 1.17 Pb/s and the world's first 1000-km-class transmission over a field-installed 12-core coupled-core fiber. | will also discuss state-of-the-art MIMO digital signal processing
techniques that enable robust transmission over strongly coupled spatial channels at symbol rates beyond 100 Gbaud, as well as key challenges and future directions toward scalable, ultra-high-capacity optical transmission systems.

KICS Special Session (11/23 PM2) Chair: Heejung Yu (Korea Univ.)

bot networks. It introduces the robot-to-everything (R2X) perspective, in which mission intent guides sensor selection, bandwidth allocation, and

1s can provide new perspectives on basic operations. In particular, we focus on prime

1s for core functions (e.g., sinc function) and discuss their potential implications for efficient signal processing and wireless communications.

K1-01 MLLM-Enabled Multi-Robot Networks: Sensing, Communication, and Computin
Hyun Jong Yang (Seoul National University)
Multimodal large language models (MLLMs) are creating new possibilities for coordinating teams of robots, but effective collaboration depends on more than connectivity. This talk explores how sensing, communication, and
computing can be jointly to support task-ori i
computation placement. The talk also highlights representative end-to-end demonstrations and open challenges for real-time, large-scale robotic operations.
K1-02 . y " : RN
Prime-Number-Based Equivalent Representations for Core Functions: Efficiency Maximization of
) y Woong-Hee Lee (Dongguk University)
Basic Operations in Wireless Communications
As wireless communication networks continue to grow in scale and complexity toward 6G, |mprovwng compulahonal efficiency and sustainability becomes increasingly important. This talk takes a fresh look at the
various sets of numbers underlying communication signal processing and explores whether
numbers and briefly review several classical topics in number theory, including the prime number theorem, the Riemann hypothesis, and the Basel problem. Based on these mathematical foundations, we introduce
of prime-number-based
K1-03

An O-RAN- and IAB-Enabled NTN Architecture: Joint Power, Compression, and Bandwidth
Optimization

Heejung Yu (Korea University)

In this talk, an integrated access and backhaul (IAB)-based regenerative low earth orbit (LEO) satellite communication architecture is proposed by extending the IAB and open radio access network (O-RAN)

concepts to non-terrestrial networks (NTNs). In the proposed architecture, radio units (RUs) and/or distributed units (DUs) are deployed on LEO satellites, while a central unit (CU) is located at a ground station. In the
uplink, a ground user transmits packets to an RU-LEO, which compresses and forwards the received pilot and data to a DU-LEO through an inter-satellite link (ISL). Accordingly, the service and ISLs operate as access and
backhaul links, respectively. To maximize user throughput under bandwidth and packet energy constraints, we jointly optimize bandwidth allocation and separate power allocation and compression rates for pilot and data.
Since the resulting problem is a mixed-integer optimization problem, we first derive closed-form optimal compression rates for fixed power and bandwidth allocation and then optimize the power allocation. Based on

these sub-problems, an iterative algorithm is developed to obtain a converged solution. Numerical results verify the effectiveness of the proposed approach.
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Performance Evaluation for BBR Congestion Control with Backward CUBIC Traffic
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