Chapter 1

5G Infrastructure for the Reiwa Era

Chapter 1 provides an overview of 5G and traces the course of 5G deployment in Japan. The chapter also looks
ahead to the structural changes in the ICT industry that the launch of 5G will bring.

Section 1

Mobile Communication Systems Generating New Value

Mobile communication systems in Japan have made
tremendous advances and developments over more
than 40 years since the first systems were commercial-
ized in 1979. 5G commercial services started in March
2020, about 10 years after the first commercial fourth-
generation (4G) mobile communication systems. 5G,
because of its characteristics, is expected to be the plat-

form in the era of the Internet of Things (IoT), in which
all things are connected via the Internet. As such, 5G is
expected to be widely used in people’s lives and in com-
pany activities. This section traces the evolution of mo-
bile communication systems and provides an overview
of the basic 5G concepts and the technologies deployed
to realize those concepts.

1. Data on the proliferation of mobile communications

a. Subscriptions to mobile communication systems

1996 marked an inflection point when the number of
subscriptions to fixed-line telephones (subscriber tele-
phones) began to fall. Mobile phone subscriptions, on
the other hand, soared after reforms of the systems (in-
troduction of handset sold-out system and the abolish-
ment of the fee-approval system), and in 2000 they over-
took subscriptions to fixed-line telephones (subscriber
telephones). Mobile phone subscriptions have contin-
ued to climb, reaching over 180 million as of September
30, 2019 — a population penetration rate of 142 percent
(Figure 1-1-1-1).

b. State of mobile communication traffic

The monthly average mobile communication traffic
across Japan at the end of September 2019 was 3529.8
Gbps, about a 2.3-times increase compared to traffic
three years previously (September 2016). Traffic has
jumped by about 1.2 times in the most recent year (Fig-
ure 1-1-1-2). Mobile carriers’ provision of fee plans ad-
justed for the use of larger content after the 4G rollout is
thought to have been a factor in creating conditions for
users to more easily consume larger content.

Figure 1-1-1-1 Changes in the number of communication service subscriptions

As of September 30, 2019
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Source: Prepared based on “Quarterly Data on the Number of Telecommunications Service Subscriptions and Market
Share (FY 2019 Q2) (end of September)’, MIC Official Announcement (2019) and the Basic Resident Register
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Figure 1-1-1-2 Changes in mobile communication traffic <. Household spending on mobile communications
Monthly Average Traffic Household spending on telephone communication

(Gbps) fees! in 2019 was 122,741 yen, a 10.8 percent increase

F
o
()
i
Q.
<
o —
J

3,600
) from 2010. Mobile phone communication fees made up
3,200 || ]2 nCrease 103,466 yen of this total in 2019, a 29.5 percent incr
in one year ,466 yen of this total in , a 29.5 perce crease
2.800 from 2010 (Figure 1-1-1-3). Mobile phone communica-
tion fees accounted for 3.45 percent of all household ex-
2,400 penditures in 2019, up from 2.64 percent in 2010 (Figure
2,000 1-1-1-4).
1,600 d. Expansion of mobile Internet use
1.200 The percentage of users connecting to the Internet
from mobile devices has skyrocketed since Internet ac-
800 cess services for mobile phones were first provided in
400 1997. In 2010, the number of users who access the Inter-
net from mobile devices surpassed those who access
O e from computers for the first time in Japan. Since 2011

5888858832383 fle-devi
SoRRRLgRgsaeas when mobile-device data were first collected separately
for mobile phones (feature phones) and smartphones,
Source: “Current State of Mobile Communication Traffic in Japan the smartphone Internet usage rate has climbed while,
(September 2019)", MIC conversely, the mobile phone Internet usage rate has

dropped (Figure 1-1-1-5).

Figure 1-1-1-3 Changes in telephone communication fees
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Figure 1-1-1-4 Changes in the percentage of total consumer spending on mobile phone communication fees
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! Telephone communication fees are the total of fixed-line telephone communication fees and mobile phone communication fees.




Figure 1-1-1-5 Internet usage rates? by device

(%)

100

80

60

40
—@— Computers [at home]

20 —A— Mobile devices
—¥— Mobile phones (in the mobile device category)
—@— Smartphones (in the mobile device category)

)

Il Il Il Il Il Il Il Il Il
1997 2000 2002 2003 2004 2005 2006 2007 2008 2009

Il Il Il Il Il Il Il Il J
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—

Note: Mobile devices refers to mobile phones, PHS handsets, and smartphones.

Source: Prepared based on each year’s “Communications Usage Trend Survey’; MIC

2. Evolution of mobile communication systems

(1) Generational changes happen in approximately 10-year cycles

Mobile communication systems in Japan have seen a
change of generations on roughly a 10-year cycle, from
the first-generation services that began in 1979 to the
fifth generation that launched this year. The perfor-
mance of mobile communication systems has gotten
better with each generational change, leading to the fol-
lowing dramatic improvements in user convenience: (1)
higher communications quality; (2) faster and larger ca-
pacity communications; (3) service diversification; (4)
cheaper communication fees; and (5) expanded usage
scope.

(2) New value generated by the evolution of mobile communica-
tion systems

1G was limited to voice communications. The highest
value of 1G was primarily for the ability of business pro-
fessionals to make calls while out of the office. The digi-
tal transmission methodology introduced for 2G not
only improved call quality; it allowed for data communi-
cations such as email and Internet surfing via a web
browser. Use of 1G was rather limited, but 2G mobile
communication systems grew quickly and became es-
tablished as a parallel infrastructure with fixed-line com-
munications.

Once 3G was rolled out, the growth of mobile phones
skyrocketed and an ecosystem was formed around mo-
bile phones as various mobile phone services appeared.
This kicked off the “industrialization of wireless”. Most
3G handsets in Japan were SIM-locked and sold as a
package with the mobile carrier subscription. Mobile
carriers also served as fee-collection agents for Internet
access services on mobile phones. This created an eco-

system led by mobile carriers that built ties with handset
makers and content providers.

The arrival of the iPhone 3G in 2008 completely trans-
formed the structure of this ecosystem. With the release
of Android by Google the following year, mechanisms
were in place that enabled third parties to develop and
deliver smartphone services as apps. This let Apple,
Google, and others that supplied smartphone operating
systems carve out positions as platformers. The exis-
tence of platforms meant app providers had much lower
barriers to mobile business entry because they only had
to ensure connectivity with the platform. As a result, a
huge range of apps were developed and distributed (Fig-
ure 1-1-2-1).

The smartphone itself revolutionized the mobile in-
terface, which quickly gained support from users. More-
over, the smartphone shifted ecosystem leadership from
mobile carriers to digital platformers. And as mobile
communication systems advanced from 3G to 4G, the
ecosystem further evolved as an ICT industry, with digi-
tal platformers at the center and encompassing mobile
carriers, device makers, and providers of content and
apps on the platforms. This led to the development and
provision of apps and services that went beyond music,
videos, games, and other forms of entertainment and
became rooted in users’ lives. In this way, mobile com-
munication systems transformed from simple communi-
cations infrastructure to infrastructure supporting us-
ers’ livelihoods.

As mobile communication systems advanced from 1G
to 3G, the main application of mobile phones gradually
shifted from voice communications to data communica-
tions. Nevertheless, the primary functional value of mo-

2 Non-responses have been added to the parameters in the usage rate calculation. Caution must be exercised when comparing the 2019 survey
with previous years’ surveys because the tabulation methods are different and because the rate of non-responses is high. Therefore, excluding
non-responses gives the usage rates of 80.5 percent for computers, 94.0 percent for mobile devices, 18.8 percent for mobile phones, and 89.0

percent for smartphones.
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Figure 1-1-2-1 Comparison of vertical integration and separation (existence of platforms)
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Source: “2017 White Paper on Information and Communications in Japan”

bile communication systems as feature phones were
used for “communicating information”. The entry of
smartphones, however, boosted the performance of
handsets to rival that of computers. This transformed
the functional value of mobile communication systems
to “treating or processing information to add new value”,
in addition to communicating information.

At the same time, industries outside the ICT industry

began studies to improve productivity, using smart-
phones and other wireless technologies in earnest for
the social implementation of wireless technologies in
combination with the cloud, big data, the IoT, Al, VR /
AR, and various other technologies. It was a time when
the first inklings of the “wireless-ization of industry”, the
next step in the “industrialization of wireless”, appeared
(Figure 1-1-2-2).

Figure 1-1-2-2  Evolution of mobile communication systems
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Note: In this figure, 3G includes 3.5G and 4G includes 3.9G.

3. Emergence of 5G

(1) Usage Scenario and Key Capabilities of 5G

5G, featuring ultra-high-speed communications, is a
natural extension of mobile wireless technology’s prog-
ress all the way through to 4G. But 5G is also a next-
generation mobile communication system with new
functions such as ultra-low latency communications and
multiple simultaneous connections that had not existed
in the 4G era. Consequently, 5G promises to be more
than a tool for communications between people as in the
past; it is expected to become the ICT infrastructure for

Source: Prepared from MIC materials

the IoT age, when everything around us is connected to
networks.

Furthermore, the implementation of 5G in a variety of
industries and economic sectors is hoped to have a
greater social impact than previous mobile communica-
tion systems in terms of making business operations
more efficient and generating new services.

(2) 5G as a Communications Technology in support of the loT
On the other hand, although IoT devices and related



applications are seeing explosive growth in numbers,
they have a myriad of use cases and widely varying com-
munication traits. This is especially true of wireless IoT
devices, which have many constraints such as power
consumption and unique radio-signal properties. Ad-
dressing all these needs with a single communications
technology or standard is impossible. Quite a few com-

munications technologies and standards have been con-
ceived and developed in recent years to meet these di-
vergent needs, and 5G is one of them. As different
industries and economic sectors move ahead with digita-
lization, it will be important to combine and use 5G aptly
with other technologies to fulfil different objectives and
applications.

Section2 5G Implementation and Deployment

This section describes the measures taken prior to
the launch of 5G services and the measures taken to de-

ploy and expand 5G further after service rollout.

1. International standardization activities

ITU and 3GPP began full-fledged standardization ac-
tivities around 2015 to implement 5G by 2020. ITU ap-
proved Recommendation M.2083 “IMT Vision” in Sep-
tember 2015.

3GPP has examined and standardized specifications
for mobile communication systems since 3G. For Re-
lease 14, announced in June 2017, 3GPP carried out pre-
liminary examinations of 5G requirements, deployment
scenarios, and core technologies. For Release 15, an-
nounced in June 2018, it established initial 5G specifica-
tions for ultra-high speeds (enhanced Mobile Broad-
band (eMBB)) and ultra-low latency (Ultra-Reliable and
Low Latency Communications (URLLC)). Release 16
established specifications for all technical performance

2. 5G implementation initiatives

‘While monitoring international standardization, MIC
moved ahead with initiatives for 5G implementation in Ja-
pan. The initiatives included research and development
into essential core technologies, demonstration experi-
ments to generate new markets, and establishing specific
5G frequencies and setting technical conditions. The fol-
lowing segments describe the details of each initiative.

(1) 56 R&D

MIC conducted R&D into core technologies essential
to 5G implementation from FY 2015 through FY 2018.
R&D projects started in FY 2015 and worked toward es-
tablishing technologies to achieve the huge wireless
communication capacity increases needed for 5G, the
massive speed increases required to implement an array
of applications, the construction of low-power mobile
communication systems, and the highly efficient radio
spectrum usage necessary to optimize the use of multi-
ple private networks and multiple mobile communica-
tion networks.

Starting from FY 2016, MIC carried out R&D into
high-efficiency communication methodologies for mo-
bile phone networks anticipated to accommodate huge
numbers of 5G devices. Envisioning heterogeneous 5G

requirements, including multiple simultaneous connec-
tions (massive Machine Type Communications
(mMTC)).

As international standardization activities moved for-
ward, leading countries and regions set up 5G promo-
tion organizations through industry-academic-govern-
ment partnerships. Japan set up the Fifth Generation
Mobile Communications Promotion Forum (5GMF) in
September 2014. Ahead of 5G’s implementation, 5GMF
compiled core technologies and requirements, promot-
ed R&D, shared information with other 5G promotion
organizations and strengthened international coopera-
tion, ran demonstration experiments, and carried out
other initiatives.

network environments, the ministry conducted R&D to
ensure interconnectivity between networks of different
parties in a form that allows flexible and appropriate
handling of various frequencies and wireless access
technologies.

(2) Comprehensive 5G demonstration trials

It is pointed out that establishing 5G businesses after
5G’s commercial rollout requires new business ap-
proaches that differ from the conventional mobile indus-
try approaches. Under 4G, carriers and other companies
primarily relied on BtoC models that provided wide vari-
ety of services to ordinary users. With 5G however, car-
riers and other companies are expected to provide ser-
vices under B2B2X models in collaboration with vertical
industries® and other partner firms. The key to new busi-
ness success will be who to partner with and what busi-
ness models to construct. For this reason, carriers and
other companies have been joining up with companies in
various industries in pursuit of initiatives to pioneer 5G
use cases.

MIC has been conducting comprehensive 5G demon-
stration trials, with the participation of stakeholders
from various 5G application sectors since FY 2017 to

3 Vertical industries refer to specific industries in which the same type of products and services are developed by the same method and sold in

markets.
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help develop new markets through 5G implementation.
In January 2019, MIC held the “5G Utilization Idea Con-
test” for the demonstration of various 5G application
ideas focusing on using 5G to realize comprehensive
solutions to regional issues. The contest attracted 785
submissions of 5G application ideas conceived by local
communities around the country. The ministry selected
a large number of outstanding ideas that will help solve
regional issues and incorporated the ideas submitted
through the contest as part of the comprehensive 5G
demonstration trials for FY 2019.

(3) Approval of specified base station establishment plans

MIC adopted a system for mobile phone base stations
and other radio stations (specified base stations) that
must be established in considerable numbers by the
same carrier. Under the system, MIC first accepts ap-
plications for approval of specified base station establish-
ment plans (development plans) from carriers prior to
granting radio station licenses and only carriers ap-
proved by the Minister for Internal Affairs and Commu-
nications can apply for licenses (Figure 1-2-2-1).

Unlike 4G and earlier mobile communication sys-
tems, 5G is expected to cover both people and things
and to be used to solve social issues and for local cre-
ation. When formulating the examination criteria for 5G,
it was deemed important to establish indicators to evalu-
ate a carrier’s ability to deploy flexibly in locations where

business deployment is feasible, regardless of whether
the area is urban or rural, and to evaluate the early de-
ployment into regional areas.

Accordingly, the 5G infrastructure deployment rate
(calculated, after dividing the entire country into square
10-kilometer blocks, from the number of blocks where
an advanced specified 5G base station will be estab-
lished within five years) was adopted as an evaluation
indicator of 5G establishment plans in place of the popu-
lation coverage rate, which had been used in examina-
tions of 4G and earlier mobile communication systems.
Other considerations included are the schedule for
launching services in all prefectures, the number of
specified base stations to be established nationwide, and
plans for 5G use and application.

Four companies — NTT Docomo, KDDI / Okinawa
Cellular Telephone, SoftBank, and Rakuten Mobile —
submitted applications for establishment plan approval
by the February 25 deadline. After the submitted plans
were examined, it was decided to assign two blocks each
to NTT Docomo and KDDI / Okinawa Cellular Tele-
phone and one block each to SoftBank and Rakuten Mo-
bile in the 3.7 GHz band and 4.5 GHz band. It was also
decided to assign one block each to the four companies
in the 28 GHz band. The Radio Regulatory Council was
consulted on the decisions on April 10 and the establish-
ment plans were approved (Figure 1-2-2-2).

The establishment plan approvals attached nine con-

Figure 1-2-2-1 5G frequency allocation procedure for mobile carriers
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Figure 1-2-2-2 Assignment results
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Source: Prepared from MIC materials



ditions to all four companies. These included ensuring
the extensive and sound expansion of diverse services
that take advantage of 5G’s merits, improving the safety
and reliability of telecommunications equipment, imple-

3. Initiatives to deploy and expand 5G

After the specified base station establishment plans
were approved and the carriers to provide 5G services
were determined, the approved carriers moved ahead
with development of base stations and other build-outs
to launch services on schedule as detailed in their estab-
lishment plans. They also made preparations including
pre-services, which combined tests that their systems
worked in real-world conditions with publicity and PR
about 5G services to users.

Since commercial services launched in the spring of
2020, the carriers have been moving ahead with area ex-
pansion as detailed in their respective establishment
plans.

In parallel with this, MIC is pressing ahead with ex-
aminations of next-stage 5G frequency allocations. The
ministry is pursuing other programs to deploy and ex-
pand 5G. These programs include technical examina-
tions and systemization work for Local 5G, described
later, and R&D into deploying and expanding 5G and
further advancing 5G.

(1) Launch of 5G services in Japan
a. Pre-services

Prior to the full-scale commercial rollout of 5G, mobile
carriers provided pre-services, along with tests of sys-
tems in actual locations, starting in the summer of 2019.
The pre-services concentrated on transmitting real-time
high-definition (4K and other resolutions) video and pro-
viding multi-angle viewing experiences in the sports and
entertainment fields, which showcased the advantages
of 5G — ultra-high speeds, large capacity, and ultra-low
latency.

b. Launch of commercial services
NTT Docomo, KDDI, and SoftBank began rolling out
commercial 5G services in March 2020. Rakuten Mobile

menting adequate cybersecurity measures including
measures against supply chain risks, and conducting
amicable negotiations with MVNOs. Separate condi-
tions were attached to individual companies.

had planned on launching commercial services in June,
but the company announced the launch would be post-
poned until September.

¢. Future area expansion

There were two absolute criteria used in the establish-
ment plan examinations, as described above: achieve a
5G infrastructure deployment rate of over 50 percent
within five years; and start operating advanced specified
5G base stations in all prefectures within two years. Fig-
ure 1-2-3-1 summarizes the 5G infrastructure deploy-
ment rates to be achieved after five years stated in the
establishment plans submitted by each applicant to the
Minister for Internal Affairs and Communications.

The carriers are now proceeding with the establish-
ment of specified 5G base stations following their sub-
mitted plans. The total 5G infrastructure deployment
rate, when combining all four plans, is projected to be
98.0 percent. Thus, 5G infrastructure is planned to be
deployed in nearly all areas where business is feasible
across Japan.

(2) Creation of tax incentives to promote 5G investment

Mobile carriers have to establish more base stations
to provide 5G services because 5G uses higher frequen-
cy bands than 4G. The four mobile carriers’ establish-
ment plans, however, concentrate the establishment of
5G base stations in the final two years (FY 2022 and FY
2023) of the five-year authorization term and call for es-
tablishing relatively few base stations in FY 2020 and FY
2021. Now that 5G services have already started in some
countries, there is tremendous pressure to build out 5G
rapidly throughout the country, given that 5G, as a key
infrastructure of the 21st century, will solve social is-
sues, boost productivity, and strengthen international
competitiveness in many fields. Consequently, in FY

Figure 1-2-3-1 Summary of mobile carriers’ establishment plans

Total
~1.7 trillion yen
’ KDDI / Okinawa ’
Applicants ; / TT Docomo Cellular Telephone SoftBank Rakuten Mobile
Capital investments in specﬁed base - - - -
stations and related equipment ~795 billion yen ~466.7 billion yen ~206.1 billion yen ~194.6 billion yen
5G infrastructure deployment rate . . . . . . . .
(Note: Deployment rate of advanced specified 97.0% (nationwide) 93.2% (nationwide) 64.0% (nationwide) 56.1% (nationwide)
base stations (primary stations)
No. of specified base stations
(Note: Excludes base stations installed indoors)
(1) 3.7 GHz and 4.5 GHz bands 8,001 30,107 7,355 15,787
(2) 28 GHz band 5,001 12,756 3.855 7,948

Note: Capital investment amounts, 5G infrastructure deployment rates, and numbers of specified base stations are the planned after five years

of the date of approval.

Source: Prepared from MIC materials
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2020, the tax system was amended and the necessary
legislation was arranged to provide tax incentives for 5G
investments. The objective of the tax incentives is to as-
sist the early nationwide deployment and smooth adop-
tion of ICT infrastructure needed to provide 5G services.

a. Details of the tax incentives

The salient issue is to urge mobile carriers to invest in
and deploy 5G-related equipment and facilities with as-
sured security and reliability as well as to account for
supply chain risks. Accordingly, based on the provisions
of the Act on Promotion of Developing/Supplying and
Introducing Systems Making Use of Specified Advanced
Information and Communications Technologies, de-
scribed later, investments in certain equipment and fa-
cilities installed in accordance with authorized installa-
tion plans are eligible to receive special tax relief
measures limited to a two-year period (FY 2020 and FY
2021).

Figure 1-2-3-2 illustrates the specific tax relief mea-
sures that apply to nationwide carriers and Local 5G li-
censees with regard to equipment and facility invest-
ments based on installation plans for systems making
use of specified advanced information and communica-
tions technologies that have been authorized by the
competent Minister.

b. Establishment of the Act on Promotion of Developing/Supplying and
Introducing Systems Making Use of Specified Advanced Information
and Communications Technologies
Accompanying the rapid progress of digital technolo-

gies and changes in the international economic land-
scape around our country, there is an increasing neces-
sity to develop, provide, and deploy systems making use
of specified advanced information and communications
technologies — i.e., 5G and drones. These systems are
essential social infrastructure to realize Society 5.0, but
they must be developed, provided, and deployed appro-
priately and with assurance of cybersecurity and other
concerns. It was decided on this reason, and based on
the need to construct industrial infrastructure in Japan,
to establish a new basic law and take various steps based
on the provisions of the law.

The act clarifies the establishment of policies to pro-
mote the development, provision, and deployment of
systems making use of specified advanced information
and communications technologies in the country. It also
sets out the creation of authorization systems for devel-
opment and provision plans and installation plans per-
taining to systems making use of specified advanced in-
formation and communications technologies. The act
stipulates that plan authorizations are to be based on the
criteria of security and reliability, stability of provision,
and openness. The act also lets businesses developing
and providing such systems and businesses deploying
systems that have received authorization from the rele-
vant Cabinet minister receive tax incentives to promote
5G investment (limited to businesses deploying sys-
tems) and financial assistance.*

Figure 1-2-3-2 Creation of tax incentives to promote 5G investment

In the interest of spurring investment in 5G equipment and facilities with assured security and reliability,
special tax measures (limited to two years) — tax exemptions and special depreciation allowances —
were instituted for investments in certain 5G equipment and facilities installed following an authorized
installation plan, based on the provisions of the Act on Promotion of Developing/Supplying and
Introducing Systems Making Use of Specified Advanced Information and Communications Technologies.

| Assistance schemes in the framework of the new law | |

Details of special tax measures

Installation plans for systems making use of specified
= advanced information and communications technologies
% Authorization criteria

=55 _E\ + Security and reliability
5313 « Stability of provision
anl s + Openness (international alliances)
Q g —g! Note: Connected to information in the authorized installation
= supply plan of installation providers (vendors)
o Assistance measures
* Special tax measures
+ Two-step loans and other financial assistance
» Special tax measures
D _i\ Verification criteria on early deployment and
35 [\ |stable provision - )
52|z + Nationwide 5G base stations installed earlier
T3 than planned -
Do | = « Greater provision stability
=g |8 Equipment and facilities that play a significant role
?D —V + Equipment and facilities playing a significant role in
- system construction
+ Nationwide base stations are advanced base stations

The following measures apply to certain capital
investments based on authorized installation plans

1. Corporation taxes and income taxes

= ioi ioi T, Special
] Eligible Eligible e e
= i i exemption | depreciation
= carrier equipment IO[Note] lowance
9] . . .
Nationwide | Mechanical
carriers | equipment, etc. 15% 30%
Local 5G Mechanical
licensees | equipment, etc. 15% 30%

Note: Upper limit of exemption amount is 20 percent of the corporation tax
for the given term

2. Fixed-assets tax (limited to Local 5G licensees)
Taxation base lowered by 50 percent for three years

Eligible equipment

+ Nationwide base stations (advanced base stations to
be installed earlier than the installation plan)
Transceiving equipment, antennas

+ Local 5G
Transceiving equipment, antennas, communication
modules, core equipment, optical fiber

Source: Prepared from MIC materials

* Special exemptions in the operations of the Japan Finance Corporation (two-step loans), special exemptions under the Small and Medium-sized
Enterprise Investment Business Corporation Act, and special exemptions under the Small and Medium-sized Enterprise Credit Insurance Act.



Section3  Structural Changes to the ICT Industry Caused by 5G

Revisiting the evolution of mobile communication sys-
tems described in Section 1, we see massive changes in
the structure of the ICT industry as mobile communica-
tion systems go through generational changes and prog-
ress from communication platforms to life platforms.
Already in the 2G era mobile carriers in Japan were join-
ing forces with vendors (handset manufacturers), and in
the 3G era, a vertically integrated ecosystem was formed
where portal services, billing and authentication func-
tions, and content and apps were connected together
under the leadership of mobile carriers. The later arrival
of smartphones opened up Japan’s vertically integrated
models, and horizontally separated models, similar to

those in fixed-line communications, were extended into
mobile communications. This resulted in Google, Apple,
and other digital platformers manifesting a huge influ-
ence in the ICT industry.

As mentioned before, 5G is expected to be implement-
ed in many industries and economic sectors as an indus-
trial and social platform. In other words, the start of
commercial 5G is not just a changeover of mobile com-
munication systems; 5G has the potential to change the
structure of the ICT industry through its implementa-
tion in industries and economic sectors. This section
looks at how 5G may change the structure of the ICT
industry.

1. Market size of major products and services in the ICT field

The smartphone, a new mobile communication de-
vice, arrived as mobile communication systems moved
from 3G to 4G. Smartphones, backed by overwhelming
user support for their functionality, surged in popularity
all over the world, triggering greater demand on mobile
communication networks. As a result, 4G use expanded
faster than mobile carriers’ initial predictions.

The growth of 5G is expected to proceed relatively
slowly compared to the 4G rollout. Reasons given for the

cautious predictions are the time needed to build out 5G-
capable areas and the lack of factors like the smart-
phone’s arrival that will induce users to switch. These
are, of course, only current predictions. They may well
turn out to be revised, should innovative mobile com-
munication devices come on the market, attractive fee
plans be offered, or revolutionary use cases emerge.
The predictions are also contingent on the progress of
area expansion.

2. ICT industry structural changes following advances in mobile communications

(1) Transitions in ICT industry ecosystems (from 2000 on)
a. Ecosystems in the 2000s: Internet trends and 3G growth

The 2000s saw the emergence of new businesses on
the Internet and the start of enormous structural trans-
formations in the information and communications in-
dustry. At the same time, 3G commercialization for mo-
bile phones was getting underway. In Japan, business
models developed that vertically integrated portal ser-
vices, billing and authentication (platform services) and
applications and content — i-mode was a leading exam-
ple — under a carrier-led ecosystem that had already
formed in the 2G era. In the 3G era, generally all func-
tions related to e-commerce and content delivery (such
as site access and product and content purchases / pay-
ments) were carried out via the carrier. Content provid-
ers paid part of the proceeds of contents handled on
mobile phone platforms to mobile carriers, and this be-
came an important income source for mobile carriers.
Mobile carriers partnered with multiple vendors and
participated from the planning stages to develop propri-
etary handsets (feature phones). Because of this, ser-
vices and handsets were unified both on the functional
side and on the business side. To further boost profits,
mobile carriers established vertically integrated models
that assimilated not only basic services, such as voice
and data communications, that ran on handsets but also
commercial transactions executed on their platforms
into their distribution channels. These vertically inte-
grated models were unique to Japan, but they encour-

aged the development of all kinds of content and apps in
the upper layer and led to faster communication connec-
tions and the introduction of flat-rate data plans. These
developments, in turn, developed the mobile Internet
and accelerated expansion of the ICT industry centered
on mobile phones.

b. Ecosystems in the 2010s: Arrival of the smartphone

With 4G, the device of choice among users moved
from feature phones to smartphones and the world of
the Internet converged with mobile communications.
Furthermore, device standardization separated devices
from services, opening up Japan’s vertically integrated
model. This opened the way for the entry of overseas
vendors and gave users free choice of devices.

As for the overall ecosystem, horizontally separated
models from fixed-line communications began to ex-
pand in earnest into the mobile field (Figure 1-3-2-1).

Major U.S. Internet businesses — such as the search
engine Google, the social network service Facebook,
and e-commerce Amazon — drove industry expansion
in the mobile sector and dominated markets in the plat-
form and application layers. Among these players, Ap-
ple, through the iPhone, created a unique position with
a model that vertically integrated upper and lower net-
work layers.

At the same time, the smartphone’s emergence
sparked new subscriber demand in the mobile commu-
nications market, which had been approaching satura-
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Figure 1-3-2-1 Ecosystem transitions in Japan’s mobile industry
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(3G era) (4G era) (5G era)
. ; Apps (including
; Apps, social media, . - .
Services and - " integration apps), social
applications Software applications content Sdeenllli\::eerz. o] media, content delivery, Abps and
cloud services pfaﬁforms
L ) Unofficial site-type portals
Pol';tiﬁinse;"r']‘ées‘ App stores,ads / App stores,ads / Service
authenticatﬁ)n NS search / payments, etc. search / payments, etc. providers
i-mode, etc.
Operating systems Android i0S Android i0S
Mobile carriers
Private
Networks Mobile carriers Mobile carriers networks
Mobile carrciiers Many kinds
i articipate in device i i i i
Devices p deeelopment Devicés i Phone Devices i Phone of devices

Vertical integration
led by mobile carriers

Generally, horizontally
separated, but coexists
with GAFA-led vertical

Potential for vertical integration
by players other than GAFA

integration Business scope of digital platformers (GAFA, etc.)
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Source: “Survey on Economic and Social Transformations Brought on by 5G Mobile Communication Systems’, MIC (2020)

tion, and decisively shifted the market from voice calls to
data communication. Mobile carriers, however, had to
make huge capital investments for faster and larger ca-
pacity networks to handle the explosive increase in traf-
fic.

¢. From 2020 on: The 5G age

5G will continue to progress in the network layer, with
dramatic performance improvements — “ultra-high
speeds and large capacities”, “ultra-low latency”, and
“multiple simultaneous connections”. It is also expected
to push services into business fields that were not pos-
sible with 4G. 5G implementation is predicted to further

develop conventional horizontally separated models that
will coexist with newly emergent vertically integrated
models. 5G is also anticipated to accelerate the imple-
mentation of Al and the IoT in industry and in people’s
daily lives. The main battlefield for technological domi-
nance through the ICT industry is forecasted to shift
away from digital spaces and toward real services in the
future where digital transformations will be prevalent.
Scenarios are envisioned where competitive approaches
and ecosystem structures undergo transformations, and
continuing digitalization expects to drive platform busi-
ness growth.



