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Abstract 

Radio communications with extreme bandwiths require also correspondingly high carrier 

frequencies. An effective method to create high carrier frequencies up the terahertz frequency 

range is utilizing optoelectronic mixing of semiconductor laser signals. The optoelectronic RF signal 

generation has the advantage that it even works in frequency ranges where no amplifiers are 

available. The optoelectronic mixing is typically carried out by combining two laser signals and 

detecting the combined (sum) signal with high-speed photodiodes or photoconductors. Signal 

modulation may be performed by modulating one of the laser signals with Mach-Zehnder 

modulators which show both linear and nonlinear distortions. Due to the high carrier frequencies, 

even for small distances between transmitter and receiver, high antenna gain is necessary. In order 

to track line-of-sight in case of moving or portable terminals, adaptive beamforming has to be used. 

Beamforming concepts which utilize multiple signal sources have the advantage that more transmit 

power compared with single source solutions is available. 
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Abstract 

The availability of real-time high-accuracy location awareness is essential for current and future 

wireless applications, particularly those involving Internet-of-Things and 5G ecosystem. Reliable 

localization and navigation of people, objects, and vehicles – Localization-of-Things – is a critical 

component for a diverse set of applications including connected communities, smart environments, 

vehicle autonomy, asset tracking, medical services, military systems, and crowd sensing. The coming 

years will see the emergence of network localization and navigation in challenging environments 

with sub-meter accuracy and minimal infrastructure requirements. We will discuss the limitations 

of traditional positioning and move on to the key enablers for high-accuracy location awareness 

such as wideband transmission and cooperative processing. 
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Abstract 

While the fifth generation (5G) cellular wireless communication technologies are currently being 

developed and deployed, research on the beyond 5G (B5G) technologies, also referred to as 6G 

technologies, has already begun. For design and optimization of multiple access and resource 

allocation techniques in 6G, machine learning (ML) tools, including deep supervised learning and 

deep reinforcement learning (DRL), will be particularly useful. In this talk, I will discuss the role of 

ML in general for design and optimization of multiple access and resource allocation in 6G systems. 

Also, I will give a specific example of how DRL techniques can be used for massive non-orthogonal 

multiple access in a cell-free MIMO system. 
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Abstract 

To combat with pandemic of COVID-19 and support medical healthcare 

services, dependable ICT such as beyond 5G(6G), body area network (BAN)  

and data science, virtual reality (VR) can be integrated for a virtual general clinic.  

To promote a sustainable service and business while combating with COVID-19,  

his talk will address a way how to manage risk versus benefit of the service and  

business using regulatory science and to create a new style of daily life.   

hen comprehensive solution will be introduced including projects for UAE-Japan, 

EU-Japan etc. and promotion of IEEE802.15 standard for enhanced dependability. 
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Abstract 

Channel modeling for radio communications evolves in various dimensions, e.g., frequency, space, 

and time-dependent is an encouraging insight that allows us to model channels across the vast range 

of frequencies. In this talk, we first review the frequency-dependency of wave propagation 

mechanisms, i.e., reflection, scattering, diffraction, and penetration. We then introduce a few 

experimental evidences of frequency-dependency of measured radio channels that support the 

channel modeling. Once supported by experimental evidence, channel modeling based on the 

physical laws of wave propagation becomes a powerful tool to serve various dimensions. 
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