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B Annex 15 (TSDSI): A Case Study for Sub-THz Channel
Modeling
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6.1.3 Technical aspect of radio spectrum
6.1.3.1 Trends in radio frequency resource utilization

In the 5G NR of 3GPP, the utilization of the so called “sub-6 GHz band” and frequencies higher than
24.25 GHz has been promoted by expanding the radio frequencies used by 4th generation LTE-
Advanced.

In addition to further effective utilization of these frequency resources, utilization of the EHF band
including terahertz range (shown as pale blue shaded part in Figure 6.1-5), which enables broadband
and high-speed communication, is useful towards Beyond 5G development.
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Figure 6.1-5 Frequency bands defined for 4G and 5G
in the 3GPP specifications [1] [2] [3]

As in other regions and countries, radio spectrum resources are being used by various radio systems
in an extremely dense manner in Japan (see Figure 6.1-6). Considering the increasing demand due
to the sharp surge of communication traffic, it is crucial to make more effective use of the existing
frequency bands already used in 4G and 5G systems, and to develop reasonable ways to exploit new
frequency bands for the benefit of the public.



i I N ‘ MOBILE (Commercial Telecommunications Service)
MOBILE
‘ MOBILE-SATELLITE
LAND MOBILE
| || 1 1 1 BROADCASTING, BROADCASTING-SATELLITE
1 | 1 ] MARITIME(RADIO NAVIGATION,MOBILE, MOBILE-SATELLITE)
] | 1] | [ 1] mf i AERONAUTICAL(RADIO NAVIGATION, MOBILE, MOBILE-SATELLITE)
FIXED
FIXED-SATELLITE
11 I I METEOROLOGICALAIDS
| n SPACE OPERATION
1|l L[| 1 m INTER-SATELLITE
| ] nmn i ] RUILIIENI I /H1 R)IRDTIERN EARTH EXPLORATION-SATELLITE
[ | ] m |r nm | {3 LINERI R i o 1) ] RADIO ASTRONOMY, SPACE RESEARCH
1 | N 1. | | In | |H & Emi im 1 m RADIO LOCATION/NAVIGATION(Incl. SATELLITE)
[ L STANDARD FREQUENCy AND TIME SIGNAL
| I I 1 1 1 AMATEUR, AMATEUR-SATELLITE
‘ i Not allocated
300MHz 1GHz 3GHz 10GHz 30GHz 100GHz 300GHz 1THz 3THz
& > 2 <
UHF SHF EHF THF

Frequency
Ref : "Frequency Assignment Plan", Ministry of Internal affairs and Communications, Japan
(asof Aug.2022), https:// tele.soumu.ge htm

Figure 6.1-6 Frequency assignments in Japan [4]

For potential future use of the radio frequency, there has been the following discussions and views in
different organizations and groups. For Beyond 5G, the use of frequency resources beyond 6 GHz
band, mmWave, and Terahertz, which enable broadband are being studied, on the other hand
several organizations also mentioned the importance of existing frequency bands.

ITU-R Working Party 5D is drafting a Report ITU-R M.[IMT.Above 100 GHZ] to provide information
on technical feasibility of IMT in bands above 100 GHz, including information on propagation
environment and channel models, as well as newly developed technology enablers such as active
and passive components, antenna technigues, deployment architectures, and the results of
simulations and performance tests. The new draft report is to be completed in June 2023.

The APT Conference Preparatory Group for WRC-23 (APG-23) was established with the objective of
harmonizing views and developing common proposals from the Asia-Pacific region for the World
Radiocommunication Conference-23 (WRC-23), and APG23-4 meeting in August 2022 had
preliminary views on WRC-23 Agenda ltems 10 (New proposal for WRC-27 agenda item) including

- Allocation of 275-300 GHz to MS, FS, RAS and EESS (passive) on a primary basis, and
- IMT for 2030 and beyond.

The APT Wireless Group (AWG) is covering various aspects of emerging wireless systems including
IMT/IMT-Advanced to meet the upcoming digital convergence era in the Asia-Pacific region. AWG
plans to have a survey report in May 2023 for “Current status and future plan of usage in the
frequency ranges of 7.125-24 GHz and 92-300 GHz in Asia Pacific countries” in order to support a
further study on considering the possibility of additional frequency bands for International Mobile
Telecommunications (IMT), in the view of the harmonization of spectrum usage, the efficient and
effective deployment of IMT systems.

Hexa-X in April 2021 delivered a report describing the vision to guide the future research towards 6G
[5]. It presented spectrum evolution aspects in 6G which includes the extension of spectrum




boundaries, spectrum allocations above 52.6 GHz and spectrum utilization improvements. Hexa-X's
report “Targets and requirements for 6G - initial E2E architecture” [7] in February 2022 also
discussed the spectrum evolution aspects relevant to extending spectrum utilization both in
frequency ranges already in use (i.e., low, mid, and mmW) and in new frequency ranges (i.e., 100-
300 MHz and above) to address 6G service requirements as well as flexible spectrum usage and

management.

The Next G Alliance is an initiative to advance North American mobile technology leadership over
the next decade through private sector-led efforts. lts work will encompass the full lifecycle of
research and development, manufacturing, standardization and market readiness. The Next G
Alliance in June 2022 released a report for 6G technologies. [8] The report stated that more
spectrum is required to accommodate 6G innovation, and further studies are necessary into the
novel usage of spectrum between 7 to 24 GHz, along with an extension to upper Millimeter Wave
(mmWave) frequency bands. The 7 to 24 GHz range can leverage massive Multiple-Input and
Multiple-Output (MIMO) technology to ensure good coverage and improve capacity. And mm\Wave
and THz spectrum can be considered for providing high data rates and enabling accurate
localization and sensing.

The IMT-2030 (6G) Promotion Group is the flagship platform in China to promote 6G R&D and
international cooperation, and it is driving the cutting-edge research on 6G technology and industry
in China. It released its white paper in June 2021, which discussed the efficient use of high-,
medium-, and low-frgeuncy bands to fulfill 6G spectrum needs, as well as terahertz/visible light
communications.

The 5G Forum in Korea is an organization with the aim of further evolution of 5G including 6G
around vear 2030. 5G Forum its white paper in February 2021, stated the followings.[9]

- itis essential to utilize a new and wider spectrum, such as in the terahertz bands and optical
bands.

- Although the new spectrum above 100GHz is attracting an increased amount of interest for
6G communication systems, spectrum resources under 6GHz are still very important due to
their capacity to broadcast over a much wider coverage area than such a high-frequency
spectrum. Under-6GHz, mmWave, and THz spectrum resources need to be utilized together.
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