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*: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Liechtenstein, Lithuania, Luxembourg, Malta,
Monaco, Netherlands, Morway, Poland, Portugal,
Romania, San Marino, Slovakia, Slovenia, Spain,
Sweden, Switzerland, United Kingdom, Vatican

= AR

China

India

Europe (35 nations¥)
United States
Indonesia

Russian Federation
Brazil

Japan

Nigeria

Philippines

Others

# of subscribers X GDP-PPP *
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*: Gross domestic product per capita, constant prices
(Purchasing power parity; 2017 international dollar)

**. Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece,

Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein,

Lithuania, Luxembourg, Malta, Monaco, Netherlands, Norway,
Poland, Portugal, Romania, San Marino, Slovakia, Slovenia,
Spain, Sweden, Switzerland, United Kingdom, Vatican I

2004 TN T

Europe (35 nations™¥*)

United States

lapan

India

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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3GPP TS 38.101-1, "NR; User Equipment (UE] radia transmission and reception; Part 1° Range 1 Standalons™ (V17.2.0) 2021-06
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[ 1 ] [2] [3] [1] "E-UTRA; User Equipment (UE) radio transmission and reception", 3GPP TS 36.101, (V17.2.0) 2021-06.
[2] "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone", 3GPP TS 38.101-1, (V17.2.0) 2021-06.
[3] "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone", 3GPP TS 38.101-2, (V17.2.0) 2021-06.
[4] FH&%S(?' SETHE IHRTEE (202111 ARESROBIRICEDVER).
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O Measurement data at 2-GHz .- .2412 path loss model at 2-GHz
X Measurement data at 26-GHz . .2412 path loss model at 26-GHz
A Measurement data at 300-GHz - 2412 path loss model at 300-GHz
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6.1.3.2 Radio Propagation related studies [2/2]

Building o

wRx. Tx

Avrial photo Building oo

w/Rx

EFROFEFADEVNCLDHEERER [1][2][3]

Acrinl photo

wRx, Tx w/Rx

[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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Frequency (GHz)

ARSI AMEET N AWTIRROXT EIRENF [4]1[5]

100 150

[4] T. Kawanishi et.al, “THz 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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