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Key Features for Beyond 5G

Key Features for Beyond 5G in “Beyond 5G Promotion Strategy”
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Use Case to Technology Mapping
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(. 5.2 KPI A1-7

User experienced KPI (end-to-end): Data rate, Latency/lJitter, Reliability, Coverage, Mobility, Position accuracy

Application
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Peak data rate

Mobile system KPI : Capacity, Connection density
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(M. 5.2 KPI

EERNEXREH User experienced data rate 10-100Gbps typical and 1Gbps everywhere
(DL/UL)

Peak data rate (DL/UL) 100Gbps LA =
Capacity 100 times of IMT-2020

Latency 1msec for general use case, 0.1msec for localized communication use case (one-way)
litter 1msec or less

Response 100msec round trip application response (including expected application dependent
processing delay)

Reliability 106-107 (RAN)

Positioning accuracy Order of cm

Connection density 10%-107 devices /km?

Energy efficiency 100 times of IMT-2020
Mobility 1000 km/h

Area coverage bE L/E B/ /FEE H/N—
mEA/NL v Y FEF100%

Area coverage/HAPS Horizontal : ¥£%§10-100km
Vertical : #km
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6.1.1 Market demands [1/2]

Theme/Thread
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6.1.1 Market demands [2/2]
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6.1.2 Deployment aspect
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Number of mobile phone subscriptions worldwide [1]
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Number of subscribers multiplied by GDP-PPP [1][2]

Europe (35 nations™¥*)
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lapan
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Russian Federation
Indonesia

Brazil

Korea (Rep. of)
Mexico

Others

[1] “Mobile-cellular subscriptions (excel)”, International Telecommunication Union, Telecommunication Development Sector (ITU-D), (November 2021).
[2] “World Economic Outlook Database”, International Monetary Fund, October 2021.
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6.1.3.2 Radio Propagation related studies
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Tx-Rx distance (m) Ray-tracing and free-space propagation model comparison

o (Outdoor street canyon) propagation [3]
Measurement path loss characteristics

[3] Y. Oda, “Technical study on radio wave propagation characteristics of
Terahertz wave”, Planning and Strategy Committee of the B5G Consortium,

[1] M. Inomata et.al, “Radio Propagation Characteristics for Pioneering Terahertz Wave (in Japanese, Feb. 2021)

Bands in 6th Generation Mobile Communication Systems”, IEICE Technical Report
RCS2020-98(2020-10)

[2] M. Inomata et.al, “Path Loss Characteristics from 2 to 100 GHz Bands in Urban
Microcell Environment for 6G”, IEICE Technical Report, A-P2021-51 (2021-08)




6.1.3.2 Radio Propagation related studies [2/2]
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Comparison between path loss model derived by
machine learning and measurement results

[1] T. Hayashi, T. Nagao and S. Ito, “A study on the variety and size of input data
for radio propagation prediction using a deep neural network,” 202014th
European Conference on Antennas and Propagation (EuCAP), 2020.

[2] T. Nagao and T. Hayashi, “Study on radio propagation prediction by machine
learning using urban structure maps,” 2020 14th European Conference on
Antennas and Propagation (EuCAP), 2020.

[3] T. Nagao and T. Hayashi, “Geographical Clustering of Path Loss Modeling for
Wireless Emulation in Various Environments,” [Manuscript submitted for
publication] 2022 15th European Conference on Antennas and Propagation
(EuCAP), 2022.
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Propagation losses due to atmospheric gases and
related effects [4][5]

[4] T. Kawanishi et.al, “T'Hz communications for non-terrestrial-
networks”, [Manuscript submitted for publication] (in Japanese, Mar. 2022)
[5] Recommendation ITU-R P.676-12(2019), Attenuation by atmospheric gases
and related effects.
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