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GENERAL ASPECTS
TECHNOLOGY ASPECTS

Japan
DEVELOPMENT OF WORKING DOCUMENTS TOWARDS
A PRELIMINARY DRAFT NEW RECOMMENDATION
ITU-R M. [IMT.VISION 2030 AND BEYOND]
AND
A PRELIMINARY DRAFT NEW REPORT
ITU-R M. [IMT.FUTURE TECHNOLOGY TRENDS TOWARDS 2030 AND
BEYOND]

1 Introduction

In the 37™ meeting of Working Party (WP) 5D in March 2021, Japan input a contribution regarding
the working document towards a draft new Report ITU-R M.[IMT.FUTURE TECHNOLOGY
TRENDS TOWARDS 2030 AND BEYOND]!, which is being studied under SWG Radio Aspects.
In the same meeting, in WG General Aspects, SWG Vision was established for consideration on the
framework and overall objectives of the future development of IMT for 2030 and beyond.

This contribution provides further information on on-going activities on Beyond 5G in Japan as
well as our proposals relating to the development of working documents for a preliminary draft new
Recommendation ITU-R M.[IMT.VISION 2030 AND BEYONDY] and a preliminary draft new
Report ITU-R M.[IMT.FUTURE TECHNOLOGY TRENDS TOWARDS 2030 AND BEYOND].

2 Information on status of consideration of Beyond 5G in Japan

Beyond 5G Promotion Consortium? was established in December 2020 to promote the “Beyond 5G
Promotion Strategy” through industry-academia-government collaboration in Japan. By sharing
concrete efforts implemented based on the strategies of industry, academia, and government and
holding international conferences, the consortium will accelerate efforts and promote international
collaboration.

I Information for development of working document towards preliminary draft new Report ITU-R
M.[IMT.FUTURE TECHNOLOGY TRENDS TOWARDS 2030 AND BEYOND], Document
5D/439, Feb. 2021

2 Beyond 5G Promotion Consortium organized in Japan, https://b5g.jp/en/
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In January 2021, the Planning and Strategy Committee for the Beyond 5G Promotion Consortium
decided to establish a subcommittee responsible for development of a white paper on Beyond 5G in
Japan. The first version of white paper is planned to be published in English in March 2022.

In March 2021, the subcommittee for the white paper held a workshop on Beyond 5G, in which
participating members (research institute, vendors, and mobile operators) gave presentations of
expectation on the social aspects and technology aspects for Beyond 5G.

In the Attachment embedded to this contribution, keywords expected to be related to Beyond 5G,
which were presented in the workshop by the participants, are summarized in the tables through
categorizing them by related areas (daily lives, social systems, communications infrastructure under
social aspects / network, IoT, O&M, coverage, safety & trust, XR, data processing, and Al under
technical aspects). Japan is of the view that the analysis of the relationship between these keywords
and related areas could be useful for the consideration in developing working documents towards a
preliminary draft new Recommendation ITU-R M.[IMT.VISION 2030 AND BEYOND] and a
preliminary draft new Report ITU-R M. [IMT.FUTURE TECHNOLOGY TRENDS].

Japan will contribute our further consideration through the work for white paper in order to facilitate
development of the above mentioned two ITU-R deliverables in the future WP 5D meetings even
before the finalization of the white paper by the Beyond 5G Promotion Consortium.

3 Proposals

3.1 SWG Vision

In the Attachment below, the keywords regarding the related areas of Beyond 5G could be elements
for development of the working document towards a preliminary draft new Recommendation ITU-R
M.[IMT.VISION 2030 AND BEYOND].

Japan believes that it is essential to seek information from external organizations regarding their
considerations on future roles of IMT in 2030 and beyond. To this effect, Japan supports sending a
liaisons statement to these organizations, which was discussed at the previous WP 5D meeting and
carried forward for further consideration (Attachment 3.7 to Document 5D/545).

Japan also proposes that the table of contents of the working document should be developed taking
into account of the feedbacks from external organizations as well as inputs from membership.

3.2 SWG Radio Aspects

In the Attachment below, the keywords, such as “terahertz communications” as a network aspect and
“non-terrestrial network™ as a coverage aspect, are presented as the related technologies for Beyond
5@G. Although these keywords would relate to some activities by other Working Parties in ITU-R, it
would be useful for WP 5D to discuss these aspects as well from technical viewpoints since they may
be inter-related to future technology trends for terrestrial component of IMT systems.

Japan supports developing text for these aspects in the working document towards a preliminary draft
New Report ITU-R M. [IMT.FUTURE TECHNOLOGY TRENDS TOWARDS 2030 AND
BEYOND)], in which the developed text should clarify relationship between these aspects and
terrestrial component of IMT systems, taking into account the remit of WP 5D.

Attachment: 1
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"4G Van diagram” to

Tllustration of capabilities of IMT-2000 and systems beyond IMT-2000

Systems beyond IMT-2000 will encompass
the capabilities of previous systems

Mobility
New capabilities
¢ of systems beyond
¢ — . IMT-2000
\
High N ew. \ Dashed line indicates
IMT-2000 \ 1obile
< Enhanced', g \ that the exact data_
rates associated with
IMT-2000
\ systems beyond IMT-2000
| A\ are not yet determined
N
M \
& ~
-y
— — — — |

5 \ New nomadic/local \‘

Low y area wireless access 1
M T — — —— — — y
1 10 100 1000

Peak useful data rate (Mbit/s)

¢—> Denotes interconnection between systems via networks. which allows
flexible use in any environment without making users aware of’
constituent systems

(> Nomadic/local area access systems

-'._:__J Digital broadcast systems

Dark shading indicates existing capabilities. medium shading indicates enhancements to
IMT-2000. and the lighter shading indicates new capabilities of systems beyond IMT-2000.

The degree of mobility as used in this Figure is described as follows: low mobility covers
pedestrian speed. and high mobility covers high speed on highways or fast trains (60 kim/h to
~250 km/h. or more).

1645-02

11

5G triangle” FUJITSU

Usage scenarios of IMT for 2020 and bevond

Enhanced mobile broadband

Gigabytes in a second _|_H

3D video, UHD screens

Work and play in the cloud

Smart home/building

Augmented reality
Industry aufomation

Mission critical application

Smart city Self driving car

| @ B ) Future IMT
N &

Massive machine type Ultra-reliable and low latency

communications communications

M. 2083-02

“IMT Vision - Framework and overall objectives of the future development of

“Framework and overall objectives of the future development of IMT-2000 and
systems beyond IMT-2000”, Recommendation ITU-R M.1645 (06/2003) IMT for 2020 and beyond”, Recommendation ITU-R M.2083-0 (09/2015)
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Peak spectral efficiency 30 bps/Hz 15 bps/Hz 30 bps/Hz 15 bps/Hz % HSDPA * HSUPA
(Rel-6) (Rel-6)
C-plane latency 10 ms Less than 50 ms Less than 100 ms
U-plane latency 4 ms 'ed:;’nﬁg;;ﬁlﬂg';ﬁ'_‘;"‘" Less than 5 ms
Celll/TRxP spectral efficiency _ _
[bit/s/Hz/TRxP]
eMBB Area traffic capacity [bit/s/m? = z
= A
User experienced data rate [bit/s] 3 times higher than IMT-A = =
# ITU-R Rep. M, 2134 Cell eg.?zﬁl:/e; .'.5‘@.';’:“""“' User throughput
g}"xs/ug_ler/ spe{ctrufn efficiency o 558
It/s/Hz/user! 0.12 0.04
% HSDPA % HSUPA
(2x2 ANT) (1x2 ANT) (Rel-6) (Rel-6)
;{fgﬂ_‘(’f ;.n;?gg:?eed 500 km/h 350 km/h 350 km/h
Mobility interruption time 0 ms - =
(URLLC. mMTCHBIE)
U-plane latency 0.5 ms l = -
URLLC 10-5 for 32 Bytes
Reliability with U-plane latency of 1 ms - ;
Coverage Max coupling loss 164 dB MEC AR s .00 :
MMTC | UE battery life Beyond 10 years Ub to 10 vears -
Connection density 1,000,000 devices/km? 60,680 devices/km? -
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ZZ ARIB 2020 and Beyond AH White paper

ARIB 2020 and Beyond Ad Hoc Group White Paper
Mobile Communications Systems for 2020 and beyond (Version 1.0.0, October 8, 2014)

Table.A.1-1 Correlation between 5G RAT and 5G RAN features, capabilities

- - .
o|=[zlelelelEle]z [sle 2 |5
SEIEIEIEIEIE|Z 22|22
:2lo|El2|2|B|E |E|E 7|5 |
- B = |< = | E w g | §
. —|2 |8 = Liz|®|Eg 8|58
Feature, Capability & o Ple w8 |@ =< |E 5
2EEIEEEESE (B®
A =ik = [ - e
“l=| B2 15| |2\®
. = w
Radio Access Technology o E ® |5 E | < io,
2 EiE == |8
—— .Ga o
=
A2 Technologies to enhance the radio interface
A21 Advanced modulation, coding and multiple access
= X | X X X X|X | X
schemes
A 22  Multi-antenna and multi-site technologies x | x [ x
A.23 Network densification x x X X
A 24  Flexible spectrum usage x | = x | x| x
A 25 Simultaneous transmission and reception (STR) x| x = x N
A26  Other Technologies to enhance the radio interface x x x| x
A3 Technologies to support wide range of emerging services
A 3.1  Technologies to support the proximity services x 3 3
A.3.2 Technologies to support M2M =R < | x|
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Maximum data rate (LTE, LTE-Advanced)
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Source: 3GPP TS 36.306, “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities, (V 15.4.0-Mar. 2019)

https://www.3gpp.org/specifications/79-specification-numbering.
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Maximum data rate (NR [per CC])  rujitsu
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Source: 3GPP TS 38.306, “NR; User Equipment (UE) radio access capabilities, (V 15.5.0-Mar. 2019).
https://www.3gpp.org/specifications/79-specification-numbering
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Carrier frequency vs. bandwidth specified for NR (and LTE)
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Ref: 3GPP TS 36.101, "E-UTRA; User Equipment (UE) radio transmission and reception" (V.15.7.0) 2019-06
3GPP TS 38.101-1, "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone" (V.15.6.0) 2019-06
3GPP TS 38.101-2, "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone" (V.15.6.0) 2018-06
https://www.3gpp.org/specifications/79-specification-numbering
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Ref: 3GPP TS 36.101, "E-UTRA; User Equipment (UE) radio transmission and reception" (V.15.4.0) 2018-10

3GPP TS 38.101-1, "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone" (V.15.3.0) 2018-10
3GPP TS 38.101-2, "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone" (V.15.3.0) 2018-10
https://www.3gpp.org/specifications/79-specification-numbering
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Ref: 3GPP TS 36.101, "E-UTRA; User Equipment (UE) radio transmission and reception" (V.15.4.0) 2018-10
3GPP TS 38.101-1, "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone" (V.15.3.0) 2018-10
3GPP TS 38.101-2, "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone" (V.15.3.0) 2018-10
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“Propagation data and prediction methods for the planning of short-range outdoor TDDDEZAEH(Z>Y

radiocommunication systems and radio local area networks in the frequency range 300
MHz to 100 GHz"”, ITU-R Rec. P.1411-1 (Agu. 2019)
https://www.itu.int/rec/R-REC-P.1411/en
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Ref: “Radio Access Network Technologies for ‘5G’,” IEICE Society Conference 2015 (Sep. 2015),
P. Wessel, W, Smith, “A global self-consistent, hierarchical, high-resolution shoreline database”, Journal of
geophysical research, Vol. 101, No. B4, pp.8741-8743 (Apr. 1996)
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