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New DOCOMO Group
Medium-Term Strategy and
DOCOMO’s R&D



» New DOCOMO Group Medium-Term Strategy: Overview

Announced October 25, 2021

With ‘Structural Reform’ and ‘Creation of New Lifestyles’ we are---

Changing worlds with you.

)

"-..'--. - i= .
/ Structural reform of society/industry Maks

! Support with DX in local ’:‘::"_::Il:”f' Creation of new values and lifestyles

| communities s

b G | IoT || MaoS [ SmartCity DX + = [nvestment -Fn.".-;-I:-IF. video | XA | Medical  Utilitles hand ... Successful

""\\.-. Support :|-."II.:-:-|'-II|-!'|' L pa L . . |T|1]E|I':‘,|
m . Smart life business globally

P | launched

£ High-quality, economical network - customer experience beyond expectations
|I Fad-maobile. | Maxt-gan Structural D LY i.'.lll-!. 1ET supEort

W e iEansa s MNE vl e m renssa le=atien

Hw.. Talasom Global
business DigRingss
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)) DOCOMO R&D: Our Aspirations and Key Initiatives

Customer-first R&D that can deliver new “customer delight”
by blending our strengths in network with advanced technologies

Evolution of network

through data utilization

Virtualization and globalization

Enhanced customer experience

through behavior change

Evolution to flexible network
Enhanced spatial value through XR

Customer

Advancement of OAM* '
derstanding

nnovation co-creation platitorm

Lifestyle co-creation lab

Evolution of devices/UI

Green network

5G Evolution and 6G

Reinforcement of open innovation

Creation of new lifestyles

* OAM : Operation and Management
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Network virtualization
and globalization




)) Virtualization of DOCOMO Core Network (4G/5G)

Mar. 2016: First in world to introduce network virtualization techniques of multiple
vendors to LTE packet service

Mar. 2021: Virtualization adoption rate in core network: 56%

FY2024/end: Aim to achieve 100% virtualization

Packet switch Voice switch E E Packet switch Voice switch
f W el o |2
: - : ¥
[ software facility Virtualization layer - 50%% E (Network Functions
. (core network) ’ . ’ 3 Virtualization)
. . § Generic § 23
= Dedicated Dedicated hardware ‘

hardware hardware Assssssss\sssssssssssssssgssnnannnnnnnnnnn -

f eemsand ‘><1. -
— — e R
- - Transmission - -

facility/ > O-RAN/VRAN

(((A))) (((A))) base stations (((A))) ((K))
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RAN : Radio Access Network



) Introduction of O-RAN/VRAN, RIC at DOCOMO

STEP1: Commercial adoption in Mar. 2020

@ Adoption of O-RAN compliant interface

| |
Slave station] |
(«A))) I

RU

(Vendor A)

RU
(Vendor B)

Master station
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(Aim for commercialization within FY2022)

STEP2: Under review

RlC(RAN Intelligent Controller)

‘ RIC connection | @ Intelligence

. . 1
[SIave station] | aster statior
| —
((( ))) e=| mum| Vv RAN [ mmm
A 11 —aus]
RU l vD Vv
(Vendor A) (@Virtualization
! CI_I Base station software, j
RU V| | o
(Vendor B) I """""""""""""
KII Generic server Y.
A\ y
RU : Radio Unit
DU : Distributed Unit CU : Centralized Unit



)) Intelligent RAN

Aim for RAN optimization, communication quality enhancement and lower operational costs
RIC

(RAN Intelligent Controller)

- Long-cycle RIC control Al, big data

. -
Contro] policy analytics
optimization
Parameter optimization

Database

Communication status
control information
Base station spec.

Short-cycle RIC control

RAN function control

\\

Parameter design

,_
o
g

, “RAN optimization”
Data collection

-
D(( A)) 0 A D(( A))

Base station
report

T
G- Aouanbauy azepdn
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) O-RAN Alliance

DOCOMO: One of 5 founding members Heightened interest from operators/vendors

Membership increased OVer 1.3-fold

Q-RA N in last 12 months 314
237 ‘

AL LK 1L A& N € E

Founding members:

\f‘é AT&T dgcomo Contributor

a T th B members
s = = i
= CHINA MOBILE Operator

members

74
19

Mar. 2019  Now. 2019 Oct. 2020 Jan. 2022

p

Established Feb. 2018

O-RAN Alliance members
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)) Provision of 5G Open RAN to Overseas Carriers

o Deployment by
(<‘1)§]@) o []ﬁ B:Zef::,zt,':" Enable use of lab from overseas overseas carriers

Accelerator
el

Base station Edge

equipment

L computing 5G Open RAN ecosystem established

NW operation/

construction dacomo \}T’ﬂ

0SS/BSS

-

h
Al/big data = Virtualization
analysis  Generic serveg platform

Launched 5G service

Mar. 2020

“Convergence” as opposed to simple combination. \

Under review by 13 companies. Feb. 2018

Feb. 2021

Mar. 2022 (Planned)

Oct. 2021

Started vRAN verification environment (lab)

Jun. 2021

5G Open Ran ecosystem
White paper published

(Setting targets for capacity, throughput, power consumption)

(As of Nov. 2021)

5G Open RAN ecosystem
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Provision of vVRAN Verification Environment
Accessible from Overseas

DOCOMO R&D Center (Japan)

)

To start
_ i q Mar. 2022
(((A’)) i . -
N : mem | RAN mem | = z -
e I I N = ’ o Sl :
: vD vC EEEE :
— wy AT
AT ] [ Boce station oiwarc I I i Ik N
RU i .
| L O ittty Remote access
L N . ... 1§
Verification Generic server SMO(RIC) =
started in Oct. 2021 . - —
VRAN verification environment Overseas

carrier
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Evolution to
Flexible Network




)} 5G Network Migration

Initial 5G rollout in 2020

Non-standalone (NSA)

: LTENW

:NR NW

New spectrum

Existing spectrum

Device support
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EPC

NR areas

LTE areas

NSA only

13

From December 2021

Combined use of NSA and Standalone (SA)

Rollout of SA

EPC 5GC
N
eNB gNB ’
NR areas
LTE/NR areas

EPC:
5GC:
eNB :

gNB

NSA only

Support both NSA/SA

Evolved Packet Core
5G Core
evolved Node B

: next Generation Node B



) E2E Slicing

In the future, DOCOMO aims to control the entire network through slices
to offer a communication environment that can respond to diverse needs

DOCOMO network (5G SA)

\

High speed, large capacity

Internet

Low latency

.

Stability

>

Transmission section

((:E))

Radio section

Control sliced network

MEC server, etc

Core section

J
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* Conceptual image of NW to be realized in the future
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)) E2E Orchestrator

Break down into network slice/resource requirements for each domain
to realize E2E requirements and automate construction/operation management.

Slice generation

auireme -
. CSMF
requirement E2E Orchestrator

Service profile m
—

RAN controller s
Slice profile NSSMF

A Supervision/
Restoration

RAN slice TN slice CN slice

NF configuration

CSMF: Service management function
NSMF: Network slice management function
NSSMF: Network slice subnet management function
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Human-Centric Value Creation
Leveraging

Innovation Co-Creation Platform/

Lifestyle Co-Creation Lab



)} Human-Centric New Value Creation through Digital

Create new lifestyles with state-of-the-art technologies.
Co-create richer everyday life experience through virtual/physical convergence.

Innovation co-creation platform

DOCOMO'’s technology assets
+NT Group S technology assets

.ng 000
2 IJQD
T w |on

Mobile network XR

er real-time Symphon
popu ation estlmate 3 N ymphony
Customer understandlng/ ____ = My Network
behavior change ANt -
: 2 ASSCL
R e e e S
Spoken language processing Edge Al
Video Advanced Actuation
recognition geographlc/ Simulation
spatial info.
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Lifestyle co-creation lab

Value verification in field
Co-creation with partners

Promotion of intrapreneurship  Experience shopping/events
forming teams with Al in “virtual Ginza”

Members for Projec VO aka

Q1A

[Match! |

Verify base
technologies in field

Feedback
data/insights

Enhanced value in various scenes of life

17



)) Expansion of Al/Data Use Cases

Tackle the challenge of developing data talents and expansion of use cases
that employ Al/data toward the realization of data-driven society.

(( )) CC. X B
—_— ] @ L%I D((‘.
o (a0}
QI \Videolrecognition|PE Sprelen -
@@@@ DX within DOCOMO Group - Enhanced business
? <0 Data 7y  Big  competitiveness i
E talents ajn | data
Customer
und

()

©2022 NTT DOCOMO, INC. All Rights Reserved. 18

MA
R&D pP- X .@
Fe !

Real:time]population[statistics]




) Behavior Change Technologies

Develop technology that strongly urges behavior change of people with personalized “nudges”
leveraging behavioral economics insights.

Weather Current
info. time

Shop Map
info. info.

artner traffic jam info. info.
data
Behavior change model

@ Information collection @ ®Informat|on analysis/personalization @

Smartphone

- Behavior change platform

Prediction
data

@ Information distribution
(Nudge based on attribute)

Smartphone R
.‘ ~— @ Behavior change
rf.. 4 O
_ Carbon
Traffic jam neutrality
alleviation Marketing
i *Customer
Congestlon *1 Nudge: A term of behavioral economics for
mitigation referral initiatives that urges people to voluntarily
choose actions that are better for themselves

(e.g., health promotion, disease prevention).

19
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}) Technical Development and Ecosystem Creation for XR

Front portal 3D Content

New “digital” experience Inexpensive and high-quality 3D content

\V 'a

Virtual Event Platform (VEP) 8KVR video distribution system, etc.

Device/Ul XR Space platform

XR experience on next-generation device replacing smartphones Easily realize the worId of XR

Convergenceof"’“ _
digital content a'nd
physical worfd -

“Future mghtseemg‘ B

https://www.nttdocomo.co.jp/info/n
ews_release/2021/10/01_00.html

Solutions for compact, light-weight AR glasses | Development/verification trial of space AR service development tools
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)) Front Portal: Virtual Event Platform (VEP)

[VEP overview]

Multi-device PF

- ,
- ]|
L[|

[New features)

Easy avatar creation

K 3D motion capture solution

Technique that reflects motion data in real time
on a 3D model in VR space.

S| [Advantages])

multiple people.
+ Enables large-scale

\@Tsuburaya Productions, Co. Ltd.

+ Provides more immersive
experience compared to
conventional solutions

* Possible to simultaneously
distribute motion data of

distribution at low cost
Announced Jan. 11, ZOZZJ

~

[Track record of supply]

Support for rich variety
of content

w0
V‘ - o He"o
\ i Transform;tion.
|efle -8 e

K DOCOMO avatar portal \

Technique that creates and manages customer’s avatar
and make it commonly usable in multiple services

[Advantages]

+ Enables easy creation from just one
photograph of a photo-real avatar
that can be identified at a glance.

+ Enables common use of avatar for
multiple services using “d Account”,
etc., as a key

+ Easy connectivity with external XR

©2022 NTT DOCOMO, INC. All Rights Reserved.

services via API. J

Announced Jan. 11, 2022
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NTT Communications
LS Digital Fon‘Jm 2031

(WS g = ralia

Al avatar,

~

Altechnique that enables non-developers to easily create
avatars that can communicate in natural dialogue.

[Advantages])
* Casual authoring of motions and
~ % S = dialogue scenarios.
* Avatars created can be used in
various services including XR.
+ ”DOCOMO Al agent API®” is used
for natural dialogue.

Announced Nov. 17, 2021J




5G Evolution and 6G



) 5G Evolution and 6G Powered by IOWN

5G Evolution and 6G will evolve into a next-generation information/communication infrastructure
that can deliver a diverse set of values end-to-end, organically blending optical and
other innovative network and information processing technologies characterized by
IOWN’s ultra-large capacity, ultra-low latency transmission and ultra-low power consumption.

IG &

Technology E VO | Feedback for
elements (T4 deployment

Innovative Optical and Wireless Network
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)) Ref.) NTT’s IOWN Concept

Target performance of an all-photonics network

What’s IOWN? o
Power efficiency™

Innovative Optical and Wireless Network(IOWN) (1) Low power [ .
consumption 100 times higher

Realizing a Smart World by using the 3 elements of All Photonics Network,

Digital Twin Computing and Cognitive Foundation *No need for optical-electrical conversion
* Optical processor (photonic-electronics
Cognitive Sigital Twin convergence), etc.
Foundation® R ¥ e ".’It'” 7
e .omputing ooy

s — & - .-
£ o ¢ cui Pem— O cC e (2) Large capacity, Transmission capacity
=) - L. ey . - R - 0

| End-to-End coordination of ICT resources high quality 125 times higher
= = @ - e

ca|%Km ‘”Ce_'.-_ * Wavelength allocation by service

O = _ | e ' * IP-agnostic, etc.

2|5 -

- .

g% g cs Network

== —— St *3
*: (3) Low latency End-to- end delay
Z 1/200

< | ‘L Public w Private

s _ *Data compression not required
riﬁﬁfmﬂ.s|m“.m 1 --:EE % E‘ m
o i S @ & g = & +Waiting processing not required, etc.

*1: Target power efficiency of the part applied with photonics technology.
*2: Target communication capacity per fiber.
*3: Target latency of uncompressed video traffic within the same prefecture.

24

©2022 NTT DOCOMO, INC. All Rights Reserved. Source) NTT R&D IOWN concept introduction site



)) Element Technologies and DOCOMO'’s Actions

Coverage improvement Coverage expansion

= é =W\ = |
~—— e R
] d o
“ " . . ) - Space integrated computing Underwater acoustic
Drop-n-Prop Antenna 5 « ”
p p Metasurface lens OAM-MIMO radio multiplexing HAPS “Zephyr S P —— T St o

Radio/device technologies that can broaden
millimeter wave coverage more easily,
in addition to conventional base station installation.

<
- A

Coverage expansion to sky, sea and space using satellites,
HAPS and underwater drones

g

Technology advancement for use of wide band frequencies
toward commercialization of ultra-high speed,
large capacity transmission with 6G

Secure low latency and high reliability required for
industrial use cases
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)) Studies on New Use Cases of 6G Era

| 1G | 2 || 36 | 4G
é 1980 1985 1990 2000 2010
8 HE| 2p Em
) . = ]
Automobile iy -
Shoulder phone MOVA = =
phone i-mode Smartphone Soluti £ iali
Mobile  Portable Pocket-sized [ Information  wide variety of olution of social issues . o
telephone telephone mobile phone | at finger tips apps & video Human-centric value creation Main contributions
to society

Wave 1:

Advancement Proliferation of mobile phones

of usage/purpose

Emotional and psychological world

Physical world

Wave 2:
Mobile multimedia

Wave 3:
New business value

Human augmentation/

Well-being

Empathy
Positive feelings

Brain tech

XR/telemedicine/remote

operation/autonomous driving

Smart

Payment/block chain/IoT services

Functional improvements and

Video/app/game communication increased efficiencies

Web site/music communication

Voice communication

©2022 NTT DOCOMO, INC. All Rights Reserved.

» Time
26



)) Development of Human Augmentation Platform

A platform for realizing “human augmentation” where the network augments human feelings.

Comparison and differential

absorption of different body data Motion expansion/contraction

Realize interconnection Easy connection with devices
between devices using SDK

Sensin 2 .
g Human augmentation platform Actuation
A Body data Device capabilit App
Device  ===== °P y . T p' Ty o ===:p  Device
_ : comparison conversion : _
: Sensor record Sensor replay :
A 'S . App
Device sssss PP anna]p ‘ ---E-_---} Device
_ e Database :
App E Body data Sensor data Operation data App
e e [0

Technology partners: H2L Inc., FCNT Limited, Fujitsu Limited.
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) bocoMo White Paper “5G Evolution and 6G”

Published white paper (version 4) on Nov. 8, 2021, adding new descriptions:
“Direction of further evolution through combination with IOWN” and “New value creation of 6G era”.

Table of Contents
. Introductio

DOCOMO White Paper
- S 5G Evolution and 6G
V. 1.0 (Published Jan. 22, 2020)

V. 2.0 (Published Jul. 17, 2020)

V. 3.0 (Published Feb. 2, 2021)
V. 4.0 (Published Nov. 8, 2021)

For more details, search below:

© DOCOMO 6G White Paper

NTT DOCOMO, INC.
January 2022 (Version 4.0)
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Changing worlds with you.

d

NTT

ocomo




