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Abstract

Keywords: emerging technologies, 5G business models, vertical
applications, telecom regulatory policies

Background

With the establishment of 5G technical standards and the launch of 5G
commercial services in various countries, international telecom operators
have used the features of 5G to emphasize cross-field cooperation between
telecom operators and non-telecom operators, and launched a new business
model which is different from 4G.

This project aims to study the potential and successful 5G business models
around the globe, the development of the industrial ecosystem driven by
the business models, and the regulatory and legal innovations and
challenges arising from the business models, and to propose the adaptation
and regulatory framework for the relevant regulatory environment so as to
promote the steady development of the communications industry in Taiwan.

Methodology

This study adopts methods of literature analysis, case analysis, and
regulation comparison to summarize the adjustments to regulations and
supervision system made by the competent authorities of various countries
aiming at the 5G business models, to organize seminars and collect
opinions of scholars and experts, and to propose suggestions on
supervision policies for emerging digital technologies for competent
authorities.

Main Findings

1. Analysis of the development trend of international satellite
communications

In view of the active development of low earth orbit (LEO) satellite
constellations, booming satellite communication, and geostationary

satellites (GSO) and LEO with their own advantage, international satellite
XIX



operators have adopted strategic alliances, joint cooperation, or even
mergers to accelerate cross-satellite constellations, which leads to the
gradual formation of cross-orbit space network, in order to face the strong
challenge of SpaceX's Starlink constellations.

Currently, there are already a number of collaboration cases between
satellite operators and telecom operators. For example, SpaceX and KDDI
have partnered to use the Starlink network as a backhaul network for
terrestrial networks to improve coverage in remote areas of Japan. T-
Mobile and SpaceX announced a new program called "Coverage Above
and Beyond", which will use T-Mobile's nationwide medium-band
spectrum to provide subscribers with complete coverage via Starlink
satellites, leveraging satellite-to-cellular service technology.

2. Analysis of the current status of international mobile broadband
development

Each competent authority formulates the goal of 5G construction, while
telecom operators build 5G network, promoting the development of a new
business model. Besides providing existing telecommunications services,
telecom operators will also benefit from expanding the scope of enterprise
services and total solutions, including B2X and B2B2X business models.

At this stage, the main development is B2B. Meanwhile, the use cases in
countries are mostly in the fields of smart factories, smart offices, and
smart ports, etc. The application of 5G in smart cities will improve the
efficiency of public affairs and the quality of lives. In terms of B2C services,
most are concentrated on eMBB, most of which are provided for free to
improve 5G users’ interest, such as sports rebroadcast, smart entertainment,
etc. The application field of B2B2X is mainly in the fields where telecom
operators collaborate with emerging technology industries like [oT, Al, Big
Data, 1.e., high value-added business activities, including smart computer
games, smart education, smart traveling, etc.

Most of the 5G applications are trial and are actively developed mainly in
vertical applications. The vertical applications of 5G in benchmarking
countries are different, so are their developing industries and services
provided. In principle, enterprises (e.g., factories, hospitals) and network
providers (e.g., telecom operators, Sls) are to collaborate on trial or R&D
new technologies, and 5G private network construction and application
content are supported by national policies.
XX



In the comparison of the way that telecom operator and system integrator
build 5G private network, the categorizing method is based on frequency
band, 5G equipment, information security, upstream and downstream
transmission, and investment costs. The main commercial frequency band
for telecom operators is 3.5GHz or 28GHz, while system integrators are
using 3.7-3.8GHz or 4.8-4.9GHz experimental frequency bands. Telecom
operators primarily utilize 5G equipment of international providers to have
quality ensured, while system integrators can control information security
risks and have more flexibility in adjusting upstream and downstream
transmission; while telecom operators have low initial investment costs,
system integrators have higher initial investment costs, but they can master
maintenance technologies in the long run.

3. Mobile broadband and emerging digital technology applications
and business models

5G network is a key infrastructure that needs to be combined with
emerging digital technologies such as Al, 10T, big data, wearable devices,
machine vision, etc. Based on the three characteristics of 5G, i.e., large
bandwidth, large connection and low latency, applications that have not
been achieved in past generations of mobile communications technology
can be realized with the support of 5G network.

The sales model for 5G private network applications can be divided into
two models: the buy-out model and the lease model. The buy-out model is
suitable for large enterprises with sufficient capital and will pay a higher
initial fee to construct a private network. Lease model refers to the supply
of total solution of the telecommunications industry or system integrator.
It is more suitable for small-scale enterprises or those with less capital.

Research on use cases shows that telecom operators are gradually
becoming network enablers working with 5G and IoT ecosystem service
providers to integrate digital functions into their operations. Telecom
operators can further become network creators to provide innovative
digital platform infrastructure services.

4. Mobile Broadband Network and Emerging Digital Technology
Application Promotion and Supervision Policy

The combined development of Mobile broadband network and emerging
digital technology will have great shock to the existing supervision
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framework and regulations. The prevailing of new communication
technology and digital platforms (such as Line, Facebook Messenger, etc.)
which have caused a significant decline in domestic telecom operators
revenue and accelerated the merger of telecom operators. In the 5G era, the
development trend of domestic and international telecom industry will
further promote the mergers among telecom operators. Ranked by the
subscribers, the telecom operators in Taiwan are Chunghwa, Taiwan
Mobile, FarEasTone, T Star, and GT. Taiwan Mobile and T Star, Far
EasTone and GT have successively announced their merger events, and
Taiwan’s telecom market may return to the situation of the top three. The
two cases are being heard by the NCC and the FTC.

In terms of data application and data governance, various governments
have upgraded their data economic policies to national strategies, such as
Germany’s “Digital Strategy 20257, the U.S. “Federal Data Strategy 2020
Action Plan”, and the U.K. “National Data Strategy”. On the one hand, the
government strengthens data policies, releases the value of data, enhances
the overall competitiveness of the country, and transforms into a digital
government; on the other hand, enterprises must draw support from the
easing of regulations, deepen data application at all levels, and provide
customized product services. Through policy promotion and regulation
adjustment, the governments of various countries release the capacity of
“data” to create the development of the data economy.

Main Suggestions

1. Short to medium-term proposals

(1) International satellite communication issues
® The LEO satellite subscriber terminal license can be issued in
the form of blanket license in the United States.

® |f the government allows LEO satellites to enter the market
through PoC, the cooperation model between Japan's KDDI and
SpaceX could be a reference.
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( 2 ) Issues of emerging technologies and mobile broadband

applications

The government should assist telecom operators in the
construction of 5G infrastructure policies and expanding
subsidies to promote 5G vertical applications.

In order to improve the quality of medical care in rural areas, it
1s necessary to make regulatory adjustments.

Create a typical case of 5G private network to highlight the
specific benefits of private network and lead the application
trend.

(3) Data application and data governance issues

Adjust “Personal Data Protection Act” or formulate “Data
Privacy Act” to protect consumers rights.

For international LEO satellite operators to participate in the
domestic market, the international data transmission laws and
regulations should be adjusted.

(4) Issues of mergers and mutual investments

It 1s recommended to grasp the cases of international telecom
mergers and consider Taiwan’s market conditions and
appropriate remedy conditions.

The existing spectrum resource control should be adjusted to
meet the actual needs of the market.

The review of telecommunications mergers should consider
balancing fair competition in the market and protecting
consumer rights.

Establish a tracking mechanism for the remedial plan for the
merger of telecom operators.

XX



(5) Telecommunications charges and market definition issues

® The competent authorities may encourage telecom operators to
propose promotion plans for disadvantaged groups to protect
their basic communication requirements.

® The competent authority should continuously monitor the charge
level of the future telecom operators.

(6) The relationship between rights and obligations among
cooperators

® |t is suggested that the rights and obligations of both parties
should be stipulated by the cooperation contract for the cross-
industry cooperation of the 5G business model.

2. Long-term proposals

® (Continuously track the supervision and regulation of competent
authority of each country of future development of inter-satellite
links by LEO satellites or the regulation of gateways set up
outside the country.

® Continuously observe the changes in international market
definition and competition regulation practices for emerging
digital services.

® [t is suggested that the government should establish an
independent supervision agency for personal data protection,
which is responsible for the formulation and implementation of
personal data protection laws and regulations.
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* Includes other commercial activities such as SSA, space logistics and technoiogy

aaaaaaaaaaa e
® Commercial ® Gov. civil ® Defense

Euroc®nsult

*Including end user terminals

F L %k : Euroconsult. (2022) . Euroconsult estimates that the global space economy totaled $370

billion in 2021. https://www.euroconsult-ec.com/press-release/euroconsult-estimates-that-the-global-

space-economy-totaled-370-billion-in-2021/
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1345 Euroconsult % # (2021 Satellites to be Built & Launched) °
LB 0 TR K 10 & - 5 17,000 3R 0 B2 10 E H 4 4
BoFPRERE A hBERM TR TR T e
AR L GBI EAE S E 170 BELE L B TNOBIPELP o
34 #ref Starlink ~ OneWeb ~ Kuiper ~ Lightspeed f Gwo Wang #-{ %
B+ 17,000 3 fFh ¢ ch 58% o (@ ¢ 4k 1 £ fiEh i fos b~ ih
10% - 2 AL B cn R Fl o 1 & 5 Gk Wi o E R AP o7

Hok IET R ATR o

% Euroconsult. (2021) . New satellite market forecast anticipates 1,700 satellites to be launched on
average per year by 2030 as new entrants and incumbents increase their investment in space.
https://www.euroconsult-ec.com/press-release/new-satellite-market-forecast-anticipates-1700-satellites-
to-be-launched-on-average-per-year-by-2030-as-new-entrants-and-incumbents-increase-their-
investment-in-space/
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FREDPUASRE:ZRFDFLYE FRERRAFS 28 E

Fug 212 n 2017 3 2021 & B 2 Rrciia 412798 T x 2 iy
£ (Space Policy Directives, SPDs ) ;> W& £ W~ T HF 2+ 5 > 4%

FEWERYZR AW AAIEFIR A2 ER S 20 RS
2RA P et B8R~ F RS LR e L TR
Lo

5 MAEER LR 28 B 0 £ R 7430 (Department of Commerce )
32020 & 50 FAHEFTER G FRAY LGSR ERORET AR
BIFRBPFEROBPICED B HRXFT HRIHE T L E M
B U] Trump FOfFR 4 W A A BF A ALY A RAHE
o e ff BRI N EER R
A8 F WFc s 7 7 K4p £ 2 (Space Policy Directive-2, SPD-2 )" #f

'+

BrzpidErkr 2R hp i URLEAPEL T EFNTRESR

20700 R ZARR R4F4E L2020 £ 12 7 PR 2 B4 AL Trump
# (National Space Policy ) » #-P % RAf H &7 i8_

ER A B EAZAE CRERANHEE Y L LR F g
. dﬁ'l}g%’ £ I PF LR R -aE L 4
FxZMP @ URERIAE

10 Office of Space Commerce. (2020) . Commerce Department Releases New Regulations to
Support U.S. Leadership in Commercial Satellite Remote Sensing Industry.
https://www.space.commerce.gov/commerce-department-releases-new-regulations-to-support-u-s-
leadership-in-commercial-satellite-remote-sensing-industry/
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RFEF T 0 SRBERNEITHRE  FRSLERNEIZER
FHRAFF R < 72§ = (Space Traffic Management, STM )
B4 TR AN MR R hiE e 12
P IR AEREEL T 2022 £ 3 7 2 FFE A
gk # 12022-2026 # $eek 2+ 3 (Strategic Plan for 2022-2026 ) | B> ¥
WP X2 FAHEHRSE FAr&E 2feme I mEd R M- % F 5 4
EERAIRFEIZAEY M 2 KA R RE PR 1T -
Bz P 1722021 &# 122 g TERS 3 RiEsE (US.
Space Priorities Framework ) | %45 - 514, 2 ¢ & 2 gk 2 122 Wp
TrRIPR IS AR B H N LB > R RRE A O TH A IRF R R
FRO RIS OB FRFE IR STOREOEE RS
DA EGET E S R AIATIIE R B BB 4 B

(IR Y I VE £ PN S Llal=ro I

w

[

11 Office of Space Commerce. (2020) . National Space Policy.
https://www.space.commerce.gov/policy/national-space-policy/
2 The White House. (2021) . United States Space Priorities Framework.
https://www.whitehouse.gov/wp-content/uploads/2021/12/United-States-Space-Priorities-Framework-

-December-1-2021.pdf
13 U.S. Department of Commerce. (2022) . 2022-2026 Strategic Plan.
https://www.commerce.gov/sites/default/files/2022-03/DOC-Strategic-Plan-
2022%E2%80%932026.pdf
14 Office of Space Commerce. (2022) . Space Commerce in DOC’s Strategic Plan for 2022-2026.
https://www.space.commerce.gov/space-commerce-in-docs-strategic-plan-for-2022-2026/
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—\

Intelsat £_% R Fc /i * cfgrk i ERTI5 h 2T A
TERREF T SRR R DAL R ek LR TR
h

By - A ERF v 2R E20 RARETRIASLENF o

AERAFAS W F o 3EH 2P 0 d Elon Musk >+ 2002 £ £]
L

P A REDBRNUAFFEE VR ST R TRG 0 TR EFHIR

7% o SpaceX # ®r/ p V4 & Starlink fFh > 7 a4 p FAH
B~ F w4 Fl e A 0 p o — ?}'f%‘rfr A ER Lo
2016 & 11 * 15 P » SpaceX v % R B 2R3d | R ¢ (Federal

Communications Commission, FCC ) ¥ é%-lG?LPE A S R

5 Intelsat. (2022 ) . THE FUTURE OF COMMUNICATIONS STARTS NOW.
https://www.intelsat.com/global-network/the-future-network-today/

16 Space Exploration Holdings, LLC. (2016) . Application for Approval for Orbital Deployment and
Operating Authority for the SpaceX NGSO Satellite System. https:/fcc.report/IBFS/SAT-LOA-
20161115-00118
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gy oAl * Kusr Kadp B8 (7 b 7] T3 73( Fixed Satellite
Service, FSS) > FCC ** 2018 & 3 # 29 p =217, 414 SpaceX 3 & i¢
* Ku#? Kadgf 4425 3piek » & & F2E30 2024 & 3 2 29 p#v i
FLEE Y FE 2027 #3029 pow 2GEE G EF R E o {80 FCC
32018 # 11 * 178 Starlink % & sei@ * VARE® s 5 % 7,518 3¢
Tk =3 350 o 2 enfg i i 38 (7 o Starlink e VAF B fFmE k SLRF]
#2 2024 & 110 19 p = %5 54 3,759 3k o 03 2027 & 11 0
19 p 5o g 5 230 fEs 1

T4 W RLEs 3 i% SpaceX # & fite » £ 1 2022 £ 10
" 28 p it > SpaceX # 5 Starlink fFkh #c® % F 3,558 320,
2022 & > SpaceX # 5if 1,614 3piFhk o 3t PSP F BB F o Fp
PMETLegrTEa R d- FFm R E 94425 5p0Fh o oL 0o
R i 2, Starlink et 4 (2022) # A ¥y 1455 % 2 30
¥ 258 % % 5 % pF o Starlink i 23k 37 BRI RS 40 §
S e RN FFIER

SpaceX L&MW R HFI?HF LI AP EH L3 1 - DR

T

ERTRGTE BRI - 5 p AE W VR EFEE > TP
CHEA TR o TR E RS SORAS M AR E RE L A
Z MY LR R R o R R G iR R S

WA R 2 e MR HHREEE o Lk EHE b BRI 0 Bl4cT

1 FCC. (2018) . Application for Approval for Orbital Deployment and Operating Authority for the
SpaceX V-band NGSO Satellite System. https://docs.fcc.gov/public/attachments/FCC-18-161A 1.pdf
18 FCC. (2018) . Application for Approval for Orbital Deployment and Operating Authority for the
SpaceX V-band NGSO Satellite System. https://docs.fcc.gov/public/attachments/FCC-18-161A1.pdf
19 FCC Report. (2018) . IBFS File No. SAT-LOA-20170301-00027. https://fcc.report/IBFS/SAT-
LOA-20170301-00027

2 Jonathan’s Space Pages. (2022) . Starlink Statistics.
https://planet4589.org/space/stats/star/starstats.html

2L CNBC. (2022) . SpaceX’s Starlink satellite internet surpasses 400,000 subscribers globally.

https://www.cnbc.com/2022/05/25/spacexs-starlink-surpasses-400000-subscribers-globally.html
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A MfuiFEs ¥4 0 4o Orbcomm 7+ % k- - & 100%% *
i 8 % (Machine to Machine, M2M) i ik 4 - H 1 &
PRAZEE Gl F 80 ~ 4 ARG R ~ £AKA ~ B F -~ p AT

RArFEC e » B/ ET A Y BEDEE 5 B % PR o Orbcomm & 2 3%
160 1 P 7B 2209 * » 24 5 B Fh e &7 Lo E

2

& 37T — % OG2 kst~ IsatData Pro ®17 %2 H 5 & = & 7k fpfodt

e P L (TS L B AR 8 0 E )
Hii B R X T #ﬁ%b%4ﬁjﬁv¢%§24§a,apgg;¢

BERBOERGFT LD
Iridium (NEXT) B % 4& %% (Iridium) % - A {#FE s> H

5
B 2o ORI EAEGEE LiAnB A NA > 2022 £ 5 - £

22 KDDI (2021) > 22 SpaceX #higFh F 47 “Starlink”sH¥ 7% & 1F » 123 * au il R -
https://news.kddi.com/kddi/corporate/newsrelease/2021/09/13/5392.html

2 TeleGeography. (2022) . Starlink gains toehold in Indonesia via Telkomsat tie-up.
https://www.commsupdate.com/articles/2022/06/21/starlink-gains-toehold-in-indonesia-via-telkomsat-
tie-up/

2 Orbcomm. (2022) . ORBCOMM: Where Data Drives Decisions.
https://www.orbcomm.com/en/company

% Orbcomm. (2022) . Fleet Management for the Smart Connected Supply Chain.

https://www.orbcomm.com/en/solutions/transportation
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% Tridium. (2022) . Iridium Announces Record Second-Quarter 2022 Results; Updates 2022

Outlook. https://investor.iridium.com/2022-07-26-Iridium-Announces-Record-Second-Quarter-2022-
Results-Updates-2022-Outlook
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27 MarineTraffic Research. (2022) . AVANTI COMMUNICATIONS.
https://www.marinetraffic.com/research/partnership/avanti-communications/

2 Avanti. (2021) . Avanti and European Space Agency accelerate adoption of 5G with pioneering
INSTANTS5G project. https://www.avantiplc.com/news/instant5Sg-project/

2 Avanti. (2021) . hiSky expands its cooperation with Avanti Communications, offering satellite
ToT network as a service over UK and Scotland. https://www.avantiplc.com/news/hisky-expands-
cooperation-with-avanti/
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2020 # 10 7 > OneWeb 4% & Bz fi{w& A& T & % F Bharti Group
Yo 183 kil z ¥ % Eutelsat > 2021 # 4 # 27 p 4§ OneWeb®>
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5 JRI+2 48% > Eutelsat #2 OneWeb »t 2022 # 7 * 25 p § % £ &
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30 Spaceflight Now. (2022) . OneWeb to merge with Eutelsat, needs five more launches to complete
network. https://spaceflightnow.com/2022/07/26/oneweb-to-merge-with-cutelsat-needs-five-more-
launches-to-complete-first-gen-network/

31 OneWeb. (2020) . OneWeb Successfully Emerges from Chapter 11, Announces New CEO and
Recommences Satellite Launches. https://oneweb.net/media-center/oneweb-successfully-emerges-
from-chapter-11-announces-new-ceo-and-recommences-satellite-launches

%2 OneWeb. (2021) . Oneweb Secures $550 Million in New Funding: Eutelsat to Take Significant

Equity Stake In The Company. https://oneweb.net/media-center/oneweb-secures-550-million-in-new-

funding-eutelsat-to-take-significant-equity-stake-in-the-company
33 OneWeb. (2021) . OneWeb Secures Investment from Softbank and Hughes Network Systems.

https://oneweb.net/media-center/oneweb-secures-investment-from-softbank-and-hughes-network-

systems
34 OneWeb. (2022) . Eutelsat and OneWeb to combine: a leap forward in satellite connectivity.

https://oneweb.net/resources/eutelsat-and-oneweb-combine-leap-forward-satellite-connectivity
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% Avanti Communications Group PLC. (2021 ) . We are the leadling Ka-band high-throughput

satellite capacity partner. https://www.avantiplc.com/
3 OneWeb. (2021) . Investors. https://oneweb.net/investors
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37 Department of Industry, Science, Energy and Resources. (2019 ) . Australian Civil Space Strategy
2019-2028. https://publications.industry.gov.au/publications/advancing-space-australian-civil-space-
strategy-2019-2028.pdf

%8 Australian Space Agency. (2020) . Communications Technologies and Services Roadmap 2021-
2030. https://www.industry.gov.au/sites/default/files/2020-12/communications-services-and-
technologies-roadmap.pdf
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3 Singtel Optus Pty Limited. (2021) . About Optus Satellite.

https://www.optus.com.au/enterprise/networking/satellite/about
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4l Speedcast. (2022) . About Us. https://www.speedcast.com/about-us/global-reach/
2 GlobeNewswire (2022) - Intellian £ Speedcast i = 5 # % # en & J5453k 0208 B p 8 £ i
% i@ 3 F R o https://www.globenewswire.com/news- release/2022/08/18/2500528/0/zh-hant/lntellian-
%E8%88%87-Speedcast-
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German Orbital System % H 7 % #-5¢ o

4 European Space Agency. (2016) . First SmallGEO makes its final terrestrial trip.
https://www.esa.int/Applications/Telecommunications_Integrated Applications/SmallGEO/First Small
GEO_makes_its final_terrestrial trip

4 Deutsches Zentrum fiir Luft-und Raumfahrt. (2017) . Eu-rope's new geo-sta-tion-ary satel-lite
plat-form for the telecom-mu-ni-ca-tions mar-ket.
https://www.dlr.de/content/en/articles/news/2017/20170224 _europe-s-new-geostationary-satellite-
platform-for-the-telecommunications-market 20802.html

46 e ;j; °

47 Bundesnetzagentur. (2021) . Satellitenfunk Umlauf 2021 LATEST.
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unter
nehmen_Institutionen/Frequenzen/SpezielleAnwendungen/Satellitenfunk/Satellitenfunk Umlauf.pdf?
_blob=publicationFile&v=4
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48 OHB. (2022) . Brief portrait. https://www.ohb-system.de/corporate-in-brief.html

4 ESA. (2009) .“European Data Relay Satellite System (EDRS) ”.
http://multimeter's/docs/telecom/EDRS _factitious

%0 eoPortal. (2022) . EDRS (European Data Relay Satellite) Constellation / SpaceDataHighway.

https://www.eoportal.org/satellite-missions/edrs#edrs-european-data-relay-satellite-constellation--
spacedatahighway
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% Sky Perfect JSAT Group. (2022) . Group Mission.
https://www.skyperfectjsat.space/en/company/mission/
5 JSAT. (2022) . Services. https://www.skyperfectjsat.space/jsat/en/service/
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% SKYPerfect JSAT Group. (2022) . SKY Perfect JSAT Key Features.

https:// www.skyperfectjsat.space/en/ir/indivisual/3minutes/

80 WARPSPACE. (2022) . Company Overview & History. https://warpspace.jp/company/#history
61 NewSpace Index. (2022) . WARPSPACE ( WarpHub InterSat ) .
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62 Sky Perfect JSAT Group. (2022) . Latest number of subscribers.
https://www.skyperfectjsat.space/en/ir/financial data/month_count/
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8 MSIT. (2022) . Korea to invest 734 billion won (610million dollars) in space technology.

https://www.msit.go.kr/eng/bbs/view.do?sCode=eng&mld=4&mPid=2&pagel ndex=2&bbsSeqNo=42
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85 SpaceNews. (2022) . South Korea’s new president seeks independent space agency, deeper US
space cooperation. https://spacenews.com/south-koreas-new-president-seeks-independent-space-
agency-deeper-us-space-cooperation/

% The Korea Times. (2022) . Yoon's plan for Korean version of NASA seen as half-baked.
https://www.koreatimes.co.kr/www/nation/2022/04/205_326774.html

7 DoorFacilty. (2022) . Five Colleges To Train Space Engineers. https://doorfacility.com/five-
colleges-to-train-space-engineers-door-facility/

% SpaceNews. (2022) . Biden vows to expand space cooperation with South Korea, Japan.
https://spacenews.com/biden-vows-to-expand-space-cooperation-with-south-korea-japan/

8 White House. (2021) . U.S.-ROK Leaders’ Joint Statement.
https://www.whitehouse.gov/briefing-room/statements-releases/2021/05/21/u-s-rok-leaders-joint-
statement/

0 MSIT. (2021) . 6G, Korea takes the lead once again " 6G R&D implementation plan |
established.
https://www.msit.go.kr/eng/bbs/view.do?sCode=eng&mld=4&mPid=2&pagelndex=&bbsSeqgNo=42&
nttSeqNo=517&searchOpt=AL L &searchTxt=
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76 SpaceNews. (2021) . Hanwha Systems to launch 2,000 LEO communications satellites by 2030.
https://spacenews.com/hanwha-systems-to-launch-2000-leo-communications-satellites-by-2030/
" Spacewatch.global. (2021) . South Korean Hanwha buys 8.8% stake in OneWeb.

https://spacewatch.global/2021/08/south-korean-hanwha-buys-8-8-stake-in-
oneweb/?no_cache=1628750817
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https://web.archive.org/web/20120418171506/http://business.singtel.com/satellite/st2/about-st2.asp
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https:// www.ithome.com.tw/news/67782

¥ L ATR g (2022) S T700 BEAAARIGE TR GE AR D11 AERF Y .
https://udn.com/news/story/7238/6606711

8 PLILATIE (2022) W INHF * FE WS > 11/8 Az 1T o
https://technews.tw/2022/10/25/low-orbit-satellite-2/
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https://moda.gov.tw/press/press-releases/2772
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Authorization Type: License
Non Common Carrier Grant Date: 03/13/2020 Expiration Date: 03/13/2035
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126 UK5g. (2022) . Learnings from the 5G Smart Junctions Project . https://uk5g.org/updates/read-
articles/learnings-from-the-5g-smart-junctions-project/

121 Vivacitylabs. (2022) . VivaCity present Smart Junctions 5G traffic solution at UK5G event.
https://vivacitylabs.com/smart-junctions-uk5g/

128 Enterpriseiotinsights. (2020) . Industry 4.0 in the UK — four 4G/5G installs, four 4G/5G
industries (and four Nokia wins).  https://enterpriseiotinsights.com/202203 15/smart-factory/industry-
4-0-in-the-uk-four-4g-5¢g-installs-four-4g-5g-industries-and-four-nokia-wins

129 Ferrovial. (2020) . Ferrovial despliega en Silvertown una de las primeras redes inaldmbricas

privadas 5G SA del mundo. https://newsroom.ferrovial.com/es/noticias/ferrovial-5g-silvertown/
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130 Comms Update. (2021) . Telekom increases 5G coverage to 87%.
https://www.commsupdate.com/articles/2021/12/07/telekom-increases-5g-coverage-to-87/

181 European 5G Observotory. (2021) . Deutsche Telekom says 63,000 antennas now transmitting
5@G. https://5gobservatory.eu/deutsche-telekom-says-63000-antennas-now-transmitting-5g/

132 RCR Wireless News. (2022) . Deutsche Telekom expands 3.6GHz 5G network in Germany.

https://www.rcrwireless.com/20220404/5g/deutsche-telekom-expands-3-6ghz-5g-network-germany
138 o b2x o
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134 Comms Update. (2022) . Telefonica Deutschland now has 10,000 5G antennas in service.

https://www.commsupdate.com/articles/2022/04/05/telefonica-deutschland-now-has-10000-5g-
antennas-in-service/
135 PwC. (2021) . The global economic impact of 5G.
https://www.pwc.de/de/pressemitteilungen/2021/5g-ein-standard-der-standards-in-der-
gesundheitswirtschaft-setzt.html
1% Deutsche Telekom. (2020) . New Telekom Campus Network on air in Leipzig.
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https://www.telekom.com/en/media/media-information/archive/new-telekom-campus-network-on-air-
in-leipzig-595050

137 Deutsche Telekom. (2018) . Osram and Deutsche Telekom to test mobile robotics in smart
factory. https://www.telekom.com/en/media/media-information/archive/partnership-deutsche-telekom-
and-osram-546208

138 Deutsche Telekom. (2020) . Bonner SC goes 5G: SPORTTOTAL AG and Telekom Deutschland
launch pilot project. https://www.telekom.com/en/media/media-information/archive/sporttotal-ag-und-
telekom-deutschland-starten-pilotprojekt-612992

139 HBR radiofrequency technologies. (2018) . Vodafone NB-IoT machine network reaches 90% in
Germany. https://halberdbastion.com/intelligence/news/vodafone-nb-iot-machine-network-reaches-90-
germany

140 Coordinates. (2021) . Vodafone tests new tech that can track vehicles.
https://mycoordinates.org/vodafone-tests-new-tech-that-can-track-vehicles/

141 Telefénica. (2022) . O2 Telefénica und Dataport starten SG-Testlabor: Erstes 5G-Standalone
Campusnetz fiir Hamburg in Betrieb. https://www.telefonica.de/news/corporate/2022/03/02-telefonica-

und-dataport-starten-5g-testlabor-erstes-5 g-standalone-campusnetz-fuer-hamburg-in-betrieb.html
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142 Telefonica. (2022) . O2 Telefonica und Helios starten 5G-Netzbetrieb in Klinik: 5G-Standalone

Campusnetz fiir Helios Klinikum in Leipzig einsatzbereit.

https://www.telefonica.de/news/corporate/2022/03/02-telefonica-und-helios-starten-5g-netzbetrieb-in-

klinik-5g-standalone-campusnetz-fuer-helios-klinikum-in-leipzig-einsatzbereit.html

143 Fraunhofer. (2022) .Testzentrum fiir 5G-basierte Losungen erdffnet.

https://www.iis.fraunhofer.de/de/profil/jb/2020/5G-testzentrum.html

144 Fraunhofer. (2022) . Testzentrum 5G. Bavaria. https://www.iis.fraunhofer.de/de/ff/kom/mobile-

kom/5g-bavaria/5g-testzentrum.html

145 Fraunhofer. (2022) .5G Bavaria Automotive Test Bed.

https://www.iis.fraunhofer.de/en/ff/kom/mobile-kom/5g-bavaria/5g-testbed-automotive.html

146 Fraunhofer. (2022) . Professionelle Mobilfunkanwendungen auf der »5G Connect« erleben —
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interaktiv und international. https://www.iis.fraunhofer.de/de/pr/2022/20220929 5g_connect.html
147 European 5G Observory. (2022) . The german mobile operator has installed a private network in
pharmaceutical company Bayer’s research greenhouse. https:/5gobservatory.eu/vodafone-germany-
launches-5g-private-network-inside-a-greenhouse/

148 Hortidaily. (2022) . Vodafone, Bayer deployed private 5G inside German greenhouse.
https://www.hortidaily.com/article/944999 1/vodafone-bayer-deployed-private-5g-inside-german-
greenhouse/

149 Telekom. (2022) . Deutsche Telekom und Ericsson kooperieren bei der Férderung des
nachhaltigen Betriebs von 5G-Funkstandorten.
https://www.telekom.com/de/medien/medieninformationen/detail/telekom-ericsson-kooperieren-
nachhaltige-5g-funkstandorten-1006862
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151 European 5G Observory (2020) . 5G spectrum auction concluded in Finland.
https://5gobservatory.eu/5g-spectrum-auction-concluded-in-finland/

152 BEuropean 5G Observory. (2020) . 5G spectrum auction concluded in Finland.
https://5gobservatory.ecu/5g-spectrum-auction-concluded-in-finland/

158 Commus Update. (2022) . Elisa doubles 5G footprint to cover 4m Finns.
https://www.commsupdate.com/articles/2022/01/07/elisa-doubles-5g-footprint-to-cover-4m-finns/

1% Opensignal. (2021) . FINLAND 5G Experience Report December 2021.
https://www.opensignal.com/reports/2021/12/finland/mobile-network-experience-5¢g

155 Telecompaper. (2021 ) . Telia Finland says 5G network supports 20% rise in 2021 mobile traffic.

https://www.telecompaper.com/news/telia-finland-says-5g-network-supports-20-rise-in-202 1 -mobile-
traffic--1411984
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16 Telecompaper. (2021) . DNA says 5G network reaches 64% of Finnish population.
https://www.telecompaper.com/news/dna-says-5g-network-reaches-64-of-finnish-population—
1407731

157 The International Trade Administration, U.S. Department of Commerce. (2022) . Finland -

Country Commercial Guide. https://www.trade.gov/country-commercial-guides/finland-5g-and-6g-
solutions

198 J F 3o

159 Fiercewireless. (2019) . Telia Finland teams with Nokia for 5G FWA launch, offers 5G
subscriptions. https://www.fiercewireless.com/5g/telia-finland-teams-nokia-for-5g-fwa-launch-offers-
Sg-subscriptions
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160 Telia. (2021) . Taksi Helsinki otti datakeskuspalvelun kiyttd6n ennitysajassa — litketoiminta

jatkuu nyt entistd vakaammalla pohjalla. https://www.telia.fi/yrityksille/artikkelit/artikkeli/taksi-

helsinki-luottaa-telian-datakeskukseen

161 Elisa. (2021) .5G-MOBIILIREITITIN MAHDOLLISTI KUUKAUSIEN ETATYON

LAPISSA. https://elisa.fi/ideat/Sg-mobiilireititin-mahdollisti-etatyon-lapissa/

162 Elisa. (2021) . ELISA 5G NOSTAA MOBIILIN PILVIPELAAMISEN UUDELLE TASOLLE.
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163 DNA. (2019) . DNA Home 5G service launched. https:/www.sttinfo.fi/tiedote/dna-home-5g-
service-launched?publisherld=1881&releaseld=69871562

164 DNA. (2021) . Oulun Hiukkavaaran koulussa 5G tuo lisityn todellisuuden osaksi oppimista.
https://www.dna.fi/yrityksille/blogi/-/blogs/oulun-hiukkavaaran-koulussa-5g-tuo-lisatyn-todellisuuden-

osaksi-oppimista
185 DNA. (2021) . Verto tekee dlykisti vedenmittausta loT-yhteyksid hyddyntien.

https://www.dna.fi/yrityksille/blogi/-/blogs/verto-tekee-alykasta-vedenmittausta-iot-yhteyksia-

hyodyntaen
186 European 5G Observotory. (2021 ) . Telia has launched a standalone 5G network with its partner

Nokia. https://5gobservatory.eu/telia-and-nokia-launch-standalone-5g-in-finland/

167 European 5G Observotory. (2021) . 5G Stand Alone with network slicing launched in Finland.
https://5gobservatory.eu/5g-stand-alone-with-network-slicing-launched-in-finland/

168 Nokia. (2022) . Nokia and Telia Finland launch world’s first commercial 5G SA network with

network slicing for Fixed Wireless Access. https://www.nokia.com/about-
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us/news/releases/2022/09/09/nokia-and-telia-finland-launch-worlds-first-commercial-5g-sa-network-
with-network-slicing-for-fixed-wireless-access/

189 Quluport. (2021) . PORT OULU SMARTER. https://ouluport.com/satamat/satamadigitalisaatio-
port-oulu-smarter-2/
170 Nsen.  (2021) . Telia opens 5G network in Oulu.
https://nscn.eu/News/TeliaOpens5GNetworkInOulu
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172 Mobile Magazine.

32030 & > B % 5G HATER P oA

(2021) . Rakuten Mobile gets go-ahead to expand 5G into 1.7Ghz band.

https://mobile-magazine.com/5g-and-iot/rakuten-mobile-gets-go-ahead-expand-5g-17ghz-band

173 PwC. (2021) . Adopting of 5G technology to add£43bn to UK GDP by 2030- new PwC analysis
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15 TOYOTA. (2020) . e-Palette. https://www.toyota.com.tw/startyourimpossible/mobility-
solutions/e-palette.html

176 Olympics. (2020) . Toyota’s innovative mobility solutions taking Olympic transport to new
heights in Tokyo. https://olympics.com/ioc/news/toyota-s-innovative-mobility-solutions-taking-
olympic-transport-to-new-heights-in-tokyo

e L w it b Tk ,é.;‘,eﬁ.ii;,é.z‘iiﬂis?] TERESE (2020)0 P AAF L IFRFRT A4S
4 B o http://www.squid.org.tw/index.php/In/ci/525-2022-07-20-07-42-54

178 Nat (2020) p A% EB 7 F5G LIFTIRIF %7 H -
https://report.nat.gov.tw/reportFileDownload

179 Ctimes (2020) > ¥l AE 38 I3 » XR+5G B % o http://www.ctimes.com.tw/DispArt-
tw.asp?O=HK589AIMSLEARASTDM
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F AL &R © Samsung Blog. (2020) . Key Drivers for Korea's 5G Success (Part One) .
https://www.samsung.com/global/business/networks/insights/blog/key-drivers-for-korea-s-5g-success-

part-one/
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180 Samsung Blog. (2020) . Key Drivers for Korea's 5G Success ( Part One ) : Offering 5G in All
Major Cities in Korea. https://www.samsung.com/global/business/networks/insights/blog/key-drivers-
for-korea-s-5g-success-part-one/
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18l twimbit. (2021) . 5G in South Korea:65% of mobile subscribers by 2025.
https://twimbit.com/insights/5g-developments-in-south-korea

182 Yonhap News Agency. (2021) . S. Korean telcos to share 5G networks in remote areas.
https://en.yna.co.kr/view/AEN20210415002500320

18 MSIT. (2022) . (2022 7 9% 7|5) FAFSA0] 2 719 @3t
https://www.msit.go.kr/bbs/view.do?sCode=user&mld=99&mPid=74&pagelndex=&bbsSeqNo=79&nt
tSeqNo0=3173489&searchOpt=ALL&searchTxt=

184 pwC. (2021) .Adopting of 5G technology to add£43bn to UK GDP by 2030- new PwC analysis

shows. https://www.pwc.co.uk/press-room/press-releases/5G-technology-to-add-43bn-to-uk-gdp-by-
2030.html
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185 Samsung Blog. (2020) . Key Drivers for Korea’s 5G Success (Part Three) : Exploring
Compelling 5G Services. https:/news.samsung.com/us/5g-success-key-drivers-koreas-exploring-
compelling-5g-services/
18 Researchgate. (2020) .5G Vertical Services in Korea.
https://www.researchgate.net/publication/348355770_5G_Vertical_Services_in_Korea
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F 4L kR : ZDNET. (2018 ) . KT unveils airship drone for use in 5G emergency network.
https://www.zdnet.com/article/kt-unveils-airship-drone-for-use-in-5g-emergency-network/

B 3-6-2 KT it e 73 @

SKT # M7= it A ¢ @A & iFde ) [ Changdeok ARirang | IR
7+1895 0 5G AR B 2T v E A SR 4250 0 AT
EREFr a2 Rl A2 - haRpanE 128 5G ¥4 5
HABEMEE K EET Y 360 2 AR }i%ﬁ%—gﬁﬂlz& m¥A 4 A
fvadd» 4% ARG R B ILERRE Jp PR -

187 Zdnet. (2018) . KT unveils airship drone for use in 5G emergency network.
https://www.zdnet.com/article/kt-unveils-airship-drone-for-use-in-5g-emergency-network/

188 \Weforum. (2021) . This South Korean company has built a 5G search and rescue airship.
https://www.weforum.org/agenda/2019/05/this-south-korean-company-has-built-a-5g-search-and-

rescue-airship/
189 Verdict. (2021) . SK telecom unveils 5G-powered augmented reality app for tourists.

https://www.verdict.co.uk/sk-telecom-unveils-5g-powered-augmented-reality-app-tourists/
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241 Businessdigest (2020) » [ &g inat g @] 5G 7 3 4 27> 2 R P 7~ o
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Input Multiple Output, MIMO ) ~ % & % 7 # P~ jt¥ ( Radio Access
Technology ) # & ~ 4z % #f (Ultra-wideband, UWB ) & 2 7 fice ~ Z =3
B ¢¥ 8 RAN ~ 7 it & # 1 ( Network Function Virtualisation,
NFV) ~ & i % % (virtualized Evolved Packet Core, vEPC ) ~ #ic %8
% Bt (Software-Defined Networking, SDN ) ~ {7 #8538 & ( Mobile
Edge Computing, MEC ) frieit*r * % o
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VEPC #@ 37 & chir o i (EPC) G At T4 (4o

F>ri5 VEPC $iv > TR EFRZE S F AR
B s P RELTACRE RIGFF R L REFAIEHEL KK
ATPRAE o« VEPC 8 > Al R iR dg {5 > 7 3 %
S PPREAREERGES AfeFT AL D o

VEPC % > #5 e (75 if %18 & (Mobile Edge Computing) * % >
H5G R ¥ Nabia- e JH A5G Mt B{oRir GBS £
HBRAHXG DA TREF AL FE R LT B EEE MEC ¥
Ho E#fNFVO R R VEPC B L BE A ek 5 A A & -
MEC T % % & NFV i 7 d #icdhw @ g 5% % < 3 * MEC T
Ao ARG A L MR

(=)7 HRHE

#3345 Research and markets (2022) 2. # 7 3F 2 &7 > 2021 & > 3%
VEPC & B-#7p 5 5 S1.55 ¥ ~ (GRTE % 1,445 B~ )> 2022 &
I 6356 mEF~ (HATER 1,781 B~ ) Fp3tH#01 23.5% & 48 & =
£k 3 2027 £ 182.61 mFE ~ ((ATE R 5,117.16 R~ ) =&
W3 e 23 vVEPC 3 3d13 & & 2 » ¢ 35 Affirmed Networks, Inc. »
Athonet srl ~ Cisco Systems, Inc. ~ Cumucore Oy ~ Druid Software ~ Huawet

Technologies Co., Ltd. ~ IPLook ~ Lemko 4= NEC Corporation®*?

242 Research and markets. (2022) . Virtualized Evolved Packet Core Market Research Report by
Component ( Services and Solutions ) , Solution, Services, Network, End user, Deployment Mode,

128



¥ ¢k » 235 Meticulous Research (2022 ) 3% 4 &1 » ¥g | vVEPC #
Bragt 2028 i3] 1705 E ~ ( ‘]—T‘r%'_ 4778 ) 0 2021 #

—_

3 2028 EARPIH 2 EAF L AR F L 23.4% 0 d 305G R T L
o % o P EE THIRFNE £ v £ > fad vEPC B 3

SR OB TR o R AHK TS TP E Rk 2 N REATE R

=

# (COVID-19) # {3l Az eh/g %19 % %1% #f VEPC 3 3= £ 3 &
M PR o
(2)& E &%

23k VEPC 3 347 5 2 5 B ABE 0 A Ao 1 5G AR F B
it 38 # VEPC # #2M5 bl4ed 3 A £ & 5G - o N dchpin £ e
foo PEREE PSR Y > MR AR RRYEF G 5G A#HK S
it 5G F R P-rdidy @%‘]‘fmi R KRR ERREIRGY c FH Y E
A4k B VEPC r 5k H B o f Rs e R F R

T fe B85 e 27 4% B ¥4 = (Machine to Machine, M2M ) s34 = & »
(76§ E [ & 74 VEPC f § &t B e o ik o VEPC i it i

Feokr bR ERER NFV 302 %0 pf Bids R g
% VEPC f3i&> % > FEF VL M2M K & & ko f xemd B g > &

Region ( Americas, Asia-Pacific, and Europe, Middle East & Africa) - Global Forecast to 2027 -
Cumulative Impact of COVID-19. https://www.researchandmarkets.com/reports/5470844/virtualized-
evolved-packet-core-market-research
243 Meticulous Research. (2022) . Virtualized Evolved Packet Core Market by Component
(Solution, Services ) , Application (LTE and VoLTE, IoT and M2M, MPN and MVNO ) ,
Deployment Mode ( On-premise, Cloud ) , End User ( Telecom, Enterprises, and Others) - Global
Forecast to 2028. https://www.meticulousresearch.com/product/virtualized-evolved-packet-core-market-
5201
244 MordorIntelligence. (2022) . VIRTUALIZED EVOLVED PACKET CORE (VEPC)
MARKET - GROWTH, TRENDS, COVID-19 IMPACT, AND FORECASTS (2022 -2027) .
https://www.mordorintelligence.com/industry-reports/virtualized-evolved-packet-core-market
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5G ¥~ PRIV 2 2 ( Service-based Architecture, SBA ) 4 i 2
B BE B ¥ (Network Slicing) ~ ## < & # 8 (Software-
Defined Networking, SDN ) ~ % &P~ % i& & ( Multi-access Edge
Computing, MEC ) & s * » & 7 13 #ﬁ FURBE S ELRY IR
BE RO REARRERYY S NREECHEE R CRFTET R
Er ko AfAd R L A XY LR M TR EK

T iE R A R ke E (SDN) -~ R i mait (NFV) - g #
LEHpr RS AFIEALRY Ao EL R FER

€ AEFRE

(=)% HK

Report Ocean (2021 ) 32 % » 2021 & % 2030 & & » 3E4r1 ¥ 4.0~
?%ﬁﬁ%?%Wﬁi%“’%@iﬁﬁﬁhﬁﬁﬁﬁﬁoﬁﬂ’
d R R R R SRR G RA o T R R B
3§25

Mordor Intelligence & 2+ > 2020 & 2> 5 3 F ¥ & 1,436.3 1

e

AO(KETA N 402 VR T 2026 & Mk 44633 mE A (4
574 B 12,51 ¢ R )2021 # T 2026 & ndEAF & F K 5 20.8%26
Fh i 584 L2 " JRi+2 - > Ericsson fr 3+ > 2026 & §

245 Taiwan News. (2021) . Network Slicing Market Share, Scope, Stake, Trends, Industry Size, Sales
& Revenue, Growth, Opportunities and Demand with Competitive Landscape | by Report ocean.
https://www.taiwannews.com.tw/en/news/4392399

246 Mordor Intelligence. (2022) . NETWORK SLICING MARKET - GROWTH, TRENDS, COVID-
19 IMPACT, AND FORECASTS (2022 - 2027). https://www.mordorintelligence.com/industry-
reports/network-slicing-market
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78 %R Mordor Intelligence. (2022) .
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Network Slicing Market - Growth Rate by Region (2019 - 2024)

Regional Growth Rates

Il High
Mid
B Low v #
P g
Source: Mardor Intelligence ME

7 F %R Mordor Intelligence. (2022) .

W 4-1-2 2019-2024 # 2 3 R R P FSLER
Markets and Markets Fgip] » > Ik E 7 o B H 0 (NFV) 3 3F3

BT 2019 £ 6 129 % ~ (9ATE % 3,615 =~ ) * & I 2024

E:363 mE A~ (FTA R 1.02
B 4-1-3) -

A EAFEAE XL 209% (%A

NETWORK FUNCATION VIRTUALIZATION MARKET, BY REGION {USD BILLION)
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= North America = Europe  wAPAC o Latin America = MEA

4L &k kR © Markets and Markets.  (2019) .

W 4-1-3 2019-2024 # £ 3» % NFV 3 3340
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feifeat TEZREEHRY NFVe ¥ * NFV ahi@d > 2 & 3 F
B Y PR RR T W ITREM - FERET LPR* R
TR e L B PRAE o
2019 # NFV &~ 3 B4 25 %> 23 HONFV 3 3518 530
5 Hp oot B it o GlAr 2 HEE 508 2k - 2 (Software
Defined Everything, SDx ) e B4 o £ Wirtc £ * S RF R £ 1 >
Fiiet 23 AEPFESE2ZELFF o d 30 56 FF e 0 R
% RH NFV g % 5 73 4e o pbeb > A 22 % F K5 NFV A #K

IR T e 0 @ 35 Cisco ~ IBM ~ Juniper Networks f= Extreme

Networks> » FB a3l T3 3 gt NFV A#H K 5 B IpiTenis € o
=~ loT g*

(-)E&

#7320 47 7 4 (Internet of Things, IoT ) iz 2 £ T dp 15 8
e Rl M B T e o B R R RE 2 R
frife Tl e R&a 3 AT ERI RERERZ LEFH -

241 SAP (2022) 5 A& 4 5 g ? https://www.sap.com/taiwan/insights/what-is-iot-internet-of-
things.html
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Ericsson 3F 2 (2021)248«‘} A1 s o B8 e i B o6 2021 £ 146 R
NE T 2027 & 302 BB EAFLESESL 13% (204 41-1)0 B
$Tge (4G/5G) HFXE B 2G 2 3G & 5 PR TR E T L G
BB T < B e (Massive [oT) #jiF NB-IoT % Cat-M1 #-
FHR 2R F R A FEAR S MAFRER - MET 2 f’&@ﬁs?l

B TRISAHATE 2027 & [ A (74 B 45 51%:
ARl R L LEREFRY R0 B B BT~ Ll
AR SR o R D 2027 £ K 0 B 40%hiE b m e i R
AP IR T M S B P AR 4G @A (4
0 E 4-1-4) -

£ i

3*‘3*

‘3\

% 4-1-1 2021-2027 # $#Bped i (10 &)

IoT 2021 2027 CAGR
Wide-area IoT 21 59 19%
Cellular IaT# 19 55 19%
Short-range IoT 125 243 12%
Total 14.6 30.2 13%

‘These figures are also included in the figures for wide-area IoT

7R kR : Ericsson.  (2021) .

28§ =2 (2021) 0 & = 7 FHARF I L o https://www.ericsson.com/4ae776/assets/local/about-
ericsson/company-facts/wordwide/taiwan/doc/mobility-report/2021.pdf
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B FSAY R ER MR D MEE (46/56) A BB (NB-10T/Cat-M) 3 (26/3G)
&

5

a

1 _“-_._._

2815 2816 2817 2818 2819 2828 2021 2022 2823 2824 20825 2826 2827

AL KR ¢ Ericsson. (2021) .

W 4-1-4 Fémpediddg (10 R) —HEpm

IDC (2022) B ZT8 # chpr B £ IR 2 87 T ¥ % (3 5P
A) 2021 £ 3 2025 & g B e T Bk & K 0 353 2025 £ ik
4370 % A (GFTER 1225 2 ) EAF L X E F L 12.1%0 & % #
T (2 5P &) FIet s 2021 #82E 0.6% %> 2020 £
1.5% ° 37 7 2021 & % 2025 # H FenloT & 1 & Ede4 o Fd 30354
FeAR RAR S FRH B P EO RIERY C REED 1T AR e Wi
Bio ¥ b ARG P ot BNk 0 WE 5G R AE R IR
wFE 2 - M9

W EAL <2 % (3220 &) FEELhdis k2021 £
¢S Behz A2 - SN 7 F (94%) fercht (8.6%) (%2
Bl 4-1-5)e B % km 2 02021 Edads 2 1 K & o

SRR R ] H‘ﬁ:?ﬂ’ PURYE FERTRE (T4 ) -FERE
{r% EEf- sk kyg o @4 f‘éx—:fiE'J‘h‘:%%ﬂ%%féE#::‘ E
RFT-RETIRR M E @2 PR 2021 # 2 & Pt

29 IDC (2022) IDC 5g3+ 2025 & Iy = ¥ R4 @ £ -3 5] 4370 B E = o
https://www.idc.com/getdoc.jsp?containerld=prAP48711722
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— IDC Top Industry Based on 2021 Market Share (Value (Constant Annual))
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@ Discrete Manufacturing @ Process Manufacturing Consumer
State/Local Government @ Utilities Others
Source: IDC Worldwide Internet of Things Spending Guide - Forecast 2021 | Nov (V2 2021
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(2) FELIR ' Fyt L3214 F Vodafone £ & 5G & 3
2019 & 11 * > ?EW%"K&&@? B (BNetzA ) F Lfz# 5G &
(3700~3800MHz #f £< ) ¢ ;fr B3 2020 & 12 % > 4% R

6 Cl14d 24 (2019) 3en~ P WE R ~FL 23 EHF G (SGHFEL etz * o 2
2 ) o https://m.c114.com.cn/w126-1102210.html

257 A (2019) 0 (5GHF e 1 R 2 * v A3 ) % 41 o https:/kknews.cc/zh-
mo/tech/2yp4y8e.html

268 g% e (2021)0 5G BRAL Rk |Bid RT3 > 5G B ELE ha R ik
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%E8%A3%BD%E9%80%A0%E8%AE%8A%E6%99%BA%E9%80%A0-
5G%E9%96%8B%ES5%95%9F%E7%BE%8E%E7%9A%84%E5%B7%A5%E5%BB%A0-
%E8%9D%B6%E8%AE%8A-%E4%B9%8B%E8%B7%AF-000451531.html
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» FiEiE AP ¥ %EE (Multi-access Edge Computing, MEC ) » & &
WIRBIE o A AW B A SGAETEEY BT T
i * B f247 & s 27 B (Virtual Reality, VR ) 22 3% 3 7 5 (Augmented

Reality, AR) HjiF > ip|2& 2 * AR/VR S Hiet F & 832 T B> 12
3D WA PRI F /Y o b PP P BF T F T RS A B KA
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ERABAGR A 0 3D Bl RAHMA BT LR AT R Ry
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9 L (2021)0 FIAELE B HATHE Y R2IRSGR R A EGH o
https://www.2cm.com.tw/2cm/SpecialProductDetails.aspx?1d=8 AA4F48183004E08841 EAC57E2B5DC
4C&NodelD=E2E38A8A1E944C6F9838FAAADBA644D8&reflD=417E3351BBF44A43A2D8536DB
6F558A9

70 e bixoo

0 gl il g L A pUp e sk (2020) 0 48 K Vodafone j§ 7y 4 £ iFiE R 5G & o
https://intlfocus.ncc.gov.tw/xcdoc/cont?xsmsid=0J210565885111070723&sid=0K129427173072616728
&sq=
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2021 # 75
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#F Vodacom Business p =t = # ;#% Connected

Worker f#;4-= & 31 » 827 224> S enpo L5 1 B 7 B

FEET R RE TRRERRAF O OREEEEF 2 EAR T

P #icds © Vodacom Business feig =t :#5% i ¥ 8,000 & %% > 1 { 2o &

;‘Efg"frsﬁlﬁ’—_a%l 2 EFAR foke FAOFTRAR IR K

272 Vodacom Group. (2022) . Vodacom’s wearable devices set to boost mineworker safety.
https://www.vodacom.com/news-article.php?articleID=7772
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AL kR ¢ Stuff. (2022) . Vodacom’s IoT ambitions stretch as far as improving mine safety in SA

using wearables. https://stuff.co.za/2022/04/12/vodacoms-iot-ambitions-stretch-as-far-as-improving-

mine-safety-in-sa-using-wearables/

W 4-2-5 Vodacom 7 Connected Worker %43 %
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W 270 fd o loT HeF#2 s A k2 A £ B5F4 2 - > HHE
2R G R T AR RAR R S e T L E s B A R AT (AoBh
FEkfex ) ¥ f i k2 - o
(I ) FE 2 : p * NEC Corporation B % local 5G % 3L & % &)
p 7 NEC Corporation (1 ® fj # NEC) f# #&# % 5G & f4p i 1
RIATREY ™ FRIA LT & /1 8 NEC &% % ¥ J§ #%3-~Konica
Minolta Co., Ltd. & 7 » X F#F B 5G B B* Z & o

1. skv9 Il

MEELC I LA ERLERY P ELAC RS D B R G TRE L
Fdod for A Fa P e F)Ut o s & v % 83 - NEC -~ THK ~ Oriental
Consultants ~ Microsoft Japan ~ Letterpress Printing & 6 & £t & & o
317 local 5G R ETRE 0 A W Rk X L~ BT S g5E ¥ R
* % 4.8GHz 3 4.9GHz thF 254 fri7#> 3\ local 5G A+ 4 » 2% 423
# s F 2 Mag i local 5G TR 1% R & F 3 (Mixed Reality,

MR) Hjifd it -4 4 2 LR MEH e EBE L6 FFE LA

drd 421 %57 o
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Microsoft Japan
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Microsoft HoloLens 2 p% 4x it L 4+
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MR 485 N 3 chf 5 2 B 7

A kR - NEC (2022)

r ke BT BIIBVWTe—A) 56 2FF LA EFELF 4 -

https://jpn.nec.com/press/202203/20220314 01.html
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Express5800 for MEC R % » 4{#%\ MEC % 5t > 11 % i& {7 &+ Microsoft
Azure F N3 BARAIH] i FLAKRAEE A Lo i
WA FHLE R (FH 2,

FALkR CNEC (2022) > s kv JEZ BB VWTO—ANEGC 2" LAZERELE L -
https://jpn.nec.com/press/202203/20220314 01.html
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A KA 2B {17 local SG S4B ~ T pE 65 fo MR i
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TALZ s ®R JoT T A o Azure (2022) I * d Microsoft #% i % > ~ ¥ 34 FF ¢ B i
ST ZRA F o B R RGBS o hitps://azure.microsoft.com/zh-tw/solutions/iot/#overview
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2. Konica Minolta 2= & local 5G & % 1 &

p # NEC Corporation ¥ Konica Minolta Co., Ltd. & i€ * local
5GP BHEARIRUPATE 2o 2B R 23 RO THERPE ALK
i# @ ( Automated Guided Vehicles, AGVs) p #4741 % % » 8L 5G &
ek ka1 Bt F - 3% % 22 Konica Minolta s % # & £ 2715 [F]
I~ ¥ & (Innovation Garden OSAKA Center, IGOC) & < ¥ E 7 o

p 2020 & 11 * 2 % > Konica Minolta v NEC # * 5G % * 4§
BiL B F A % oa e @ # % KonicaMinolta 98] i AL 3 i+
Fv NEC =0 % # £ 14| £ (Multi-Robot Controller, MRC ) & A #:& &
ol 4 s (FORXAlImaging AL Jk 3t) > ¥ SR EAL IR R st - Sp1e
YEITIEYE o

AT BT
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)J O B AR 5 e p B KA PR 2emE T (4
0B 4-2-9) -

158



AL kR CNEC (2022) > 2 =43/ VFZENEC-a—A N 5CGE*I12Ld TA%k777 MY
—J RO X A1H72E - httpsi//jpn.nec.com/press/202201/20220117_01.html

W 4-2-9 FORXAI Imaging AI % 3t

(2) w3 R4 5HA R

AR RERT >3 FEHEFIEE > BT EPEL L
AARPBERA TRIBESEED B

2 REEE 40 1 EH B A e AGV 3158 5G
Fl o KA Y WA S B B A4 TS 4 AT o
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PR R ST SR E i & g
¢

)

B *pEhd BE ¥ ¥ B BB g £/ d 7

B4 RME Y WL ()R A TP B S L e
285 T E (B) fEAFTORY IRI: - BF T HT E67 0 AR
Vodafone (B) # &3-3 1 3 74z (B) 5G & Rjii=> % £ 3 2
Bt i3 >k o 5 KDDI 1 # 18 % #) > Bld KDDI(B) % & 5G 5

N

L e ﬁi;}i; Prodrone s A #8242 % > HFEJR L p ~ (B)
FLE e i o

@ Vodacom Business ¥ % Connected Worker f3/4+--> % » § 5 ¥ JFT
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Vodacom Business (B) Z JR7*1 %\iﬂ‘ s i JoT 74V 4 » BEH
B (B) g4 R iy U MFHF LRI DR FEEL (B
i) TR A GEER o
Bofém & d RS ® A k6 NEC (T35 kL %F (B)
Hiuir@epf g (B) #a o FHF (F1 )m%gc 5G &
PHE O R EL FOPFE 2% E (C) RIHEK

Fhoerik o JEd PR RGIBRE > LR FEL EHERE L 56 v
IoT 2 f& % PRAME 55 & o 6 1 ehie gL PRIS 8=  (Network Enabler )»
Bt # e e
H o A RRLIRIRE
PR E RIS
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$IR FHTHEPRAFEECARRT RPATERR

5o & EEA EHAIND ENAE B2 P40 SR

SUMGERME FH AR E TR AR AT 0 1B R RS IR
PR ERHEGTER C MM ERESBEREE G v 0 B EFRR

B 0 e 5GP s R -
-~ £HA
(= )7

1. RFS5GARHED

£Mp 2018 & 7 £ 28GHz( Auction 101 ) % F & (mmWave )
SHEHF R £ S 0 24GHz( Auction 102 )~37GH-39GHz~47GHz
& ¢ g B 3.5GHz ~ 3.7GHz ~ 3.45-3.55GHz &4 B (%8 % 5-1-1)-

#5111 3R5GHEHR

p #1%. L P itﬁ’*?fo’%—ﬁ TR RER
) Verizon 1,066
2019/1 Auction 101 28GHz .
T-Mobile 865
AT&T 831
2019/5 Auction 102 24GHz Verizon 9
T-Mobile 1,346
AT&T 3,267
] 37GHz-39GHz )
2020/1 Auction 103 Verizon 4,940
47GHz T-Mobile 2,384
] Verizon 57
2020/8 Auction 105 3.5GHz )
T-Mobile 8
AT&T 1,621
) 3.7GHz ]
2021/2 Auction 107 . Verizon 3,511
(CHE) .
T-Mobile 142
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p :Ip’li L P itﬁ«?ﬁ’i—ﬁ FEHRRERE

AT&T 1,624
Dish Network 1,232

. Uscellular 380

2021/10 | Auction 110%® |  3.45-3.55GHz .
Moise 319
Advisory
T-Mobile 199

AT RECET

2. HEFER B W BARGH

FCC & MUBHEZH 5 22 % » niFidpif 2

RAREL Aok 5-12 -

4 2is

MAE S A~ IR AP R

% 5-1-2 FFRHEHLLIPHARE
3 N P
MO E TR F N R | REBHE A R PR S T e e T

(' Spectrum Manager
Lease )

FE c mBAAF B ARL - EUp  EHAET

—Lﬁ&»vfﬂ.ﬁpfi*{&—@ # - FCC J’FLL‘HIF' F-H-?I_W,_dﬂz d1 48 A
/fg'uy"%ﬁ“'%ﬁ-—‘s )7\‘_ ’F’rﬁ VAR R 7O AR

(Sublease Arrangements ) -

F F# 2R 212 (De Facto
Transfer Leases )

PRI A EEF 2 ET RO AR
R e O e T i o dn MR R
BAFHARAL A o A JE FCC friam - kfe 4 7 i %
¥ s H KL A SR
# R w%$ﬁ”£wﬁ*mﬂ 2wk A A
EECRILZT O RDFTEREIET
WP R A A AR PTHER R e A

drgp @ :‘El—\:J 7] ""rﬁ-}}lﬁ]‘;-g- y

_\/

RNz F+

F 4 3% 4% 2 (Sublease
Arrangements )

R %R A Nk R A T L A
;—E?I‘i'i »hﬁE‘E\}f»‘) ?ﬁ’i»]lﬁﬂgﬁ%é?—\ﬁj&.ﬁ?;ﬂ.
AAFENL SRR TEE NS Nl kit 2 F
#ﬁﬂi’iﬁ@%’* s Ao

HHARF G O H
( Private Commons

Arrangement )

FRAFF A R S e o 1 RO R R
R BT T W BTN A I e A AR
WA RP R EORBEG A KA SRR

218 techblog.comsoc.

(2022) . FCC Auction 110 rakes in $22.5 billion in gross proceeds for 3.45 GHz

Service. https://techblog.comsoc.org/2022/01/14/fcc-auction-110-rakes-in-22-5-billion-in-gross-

proceeds-for-3-45-ghz-service/
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N wp
ﬁoﬁ%%*A\&ﬁk*ﬁﬁiM?%EE
# 3 =& it (Private Commons) &7 Tj'-l—*ﬁ s T
A R F AR

FALKR R FEEp SBEAF T (2021) 0 RE TR RAE S R AR TR 8 Ap B2
A5 o

‘ﬁ
=

a3
e
N

(= )A#ER

1l EaMEmAAEE

53R 5G L F o FCC 2 2020 # 9 7 #4473 2 (Spectrum
Act) % 6409 (a) B ip bl F A F 30 > 10 1 P ok 3 FORHEHS RO
TR R ABER A TR F A - 1345 FCC 2014 £ B
FECRERAS BT RT 0 WA E S FE R 60 X N PR P 4
HILF B2 B RTToFCC R AP /i B> ¢ Z 843 A
EaBE AT AR EERPLF P T AP fa e
EFFRELEVNFESFLEMHAEADRERF MAF LRI

= 278
g

2. #WEH 5G & £ (5G Fund for Rural America )

AORGE R K B 2R B % en 5G B & 0 FCC 3 2020 # 10 7
x> EFHEH S5G & £ (5G Fund for Rural America) » # 10 & — # %
7190 i~ (HATE R 2,522 o) R 0 B - FPEREK80 RE~

(GFTE %222~ ) T4 HY 68mEAL (YFTEE 191 BA)
B RIGEE R SG i F R SRR 10 BE S (HET

21T FCC. (2020) . FCC FACILITATES WIRELESS INFRASTRUCTURE UPGRADES FOR 5G
DEPLOYMENT. https://docs.fcc.gov/public/attachments/DOC-364815A1.pdf
8 LAy e (2021) o RS R ROARE R ARE TAR G 42 Ap M2 IR 4T -
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%Oﬁi)?%ﬁﬁﬁﬁﬁiﬁﬁﬁ“m frpe o o EH R SG A £
B K H okt 5G & K EFE o B REFEE TR > T §* 35Mbps »

j@%%mﬁiﬁﬁGﬁﬁfﬁﬁﬁ’if%&%@%%@ﬁ¥33

ESIEIANTE IR N AR Lk

3. L AT A T F ey IWARP] > 4vig T ARFE T 2E 56 PR

FCC 2018 # 8 * 2 p { #7% 4 fk i ﬁ%dﬂ%ﬁ#&ﬂ‘] » L E

\u
=
&

)

b

Bhoe i A mﬁ)ﬂvf&l—m‘fﬁﬂﬁz’ CHHH e

R LM
o 7 A AT KK 52N 2019 F 50 20 p L (AT AR G oA
A BN NG F Y AT A R HREER FFE?EL?%EJ%
% (Simple Make-Ready ) ; * ;% - FCC = & " f§ H ® 5 ﬁ* | ETR
TG EP IR G FET R Ee & IRIFH PR Y BTN R E A
e TEHS > L2 A ZEFRERRT Sl B2 A E AT R
TR oL hiEARY B2 R e AR E S 2 e
FREEATHGEE 2TV RSB HGET L H @GR TR R S

SRR PR B S & oo

(2)5G B™ 4 Bk

1. 5GOpenRAN:FCC ** 2020 & 9 * 7. B 5G Open RAN #% 3 (Forum
on 5G Open Radio Access Networks ) » #35- 5G & 2% B 5 &2
E B R4 E B2~ 3 i 4 (Interoperable )~ B AR ¥ & 22 il i
RAN #% i @ 5 (7 b e B HeniF i %002 7 e A % 5 i

{ B ERE 2MEE L M A2 GRAEE T IH o 0 s FCC 3%

0 bixoo
280 FCC. (2020) .FCC ESTABLISHES 5G FUND FOR RURAL AMERICA.
https://docs.fcc.gov/public/attachments/DOC-367778A1.pdf
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2021 & 7% 14~15p & p 5 #FF 455> X 295 5G Open RAN
[ERE

2. 43
EREPS A A RAIRTE PN AR R M B REREY (F 3

¥ (Innovation Zones ) : FCC ** 2019 & 9 * 18 p >t 1Y

‘—\H-

S

5G He ) fh RAFTRERP, £222021 &£ 8 7 5 pAFt a2 AR
T GAIRTROFFEERLARR T oM e R G i E

& 282
LN

3. FCC {2021 # 8 7 5 p el LAFAA A HF2 RT3+ RB&
FAZSFERZA BLATES AL ARTR ML ERRAY

o

% 28 7 3% ¥ (Defense Advanced Research Projects Agency,
DARPA) e [ ip 3. 7 £ B (Colosseum Network Emulator )
B R AT EFTHECRYPEZTERPET AR T AN

B 7 223 £ (Full-Stack Communications ) 2_ # it
- PR Al BB EE Y FE 2 BT AR D ERAE- B

BT 40 Bt E A 5 MATE A R R P EETE b £

81 FCC. (2019) . OFFICE OF ENGINEERING AND TECHNOLOGY ANNOUNCES FIRST
INNOVATION ZONES FOR PROGRAM EXPERIMENTAL LICENSES.
https://docs.fcc.gov/public/attachments/DA-19-923A1.pdf

22 FCC. (2021) .FCC FACT SHEET* Innovation Zones.

https://docs.fcc.gov/public/attachments/DOC-374118A1.pdf
FCC. (2021) .FCC DESIGNATES NEW INNOVATION ZONES FOR ADVANCED WIRELESS
TECHNOLOGY RESEARCH AND INNOVATION. https://docs.fcc.gov/public/attachments/DOC-

374691A1.pdf

AT 1 (2021) 0 BIR (76 AT B AR TR 412 40 M xR

8 G- geps 7 £ E (Colosseum network Emulator ) i 5 — 47 256 B ¥ ShAz ot chi %ﬁi?,
HE R ER ;f rfﬁ FRENSFIrFEAT AR AN RED ZREY hEM R
HET HE T £4F 07 % o T4 k& Northeastern University. (2021) . COLOSSEUM.
https://www.northeastern.edu/colosseum/

285 FECC. (2021) .FCC FACT SHEET* Innovation Zones.
https://docs.fcc.gov/public/attachments/DOC-374118Al.pdf ; FCC. (2021) . FCC DESIGNATES
NEW INNOVATION ZONES FOR ADVANCED WIRELESS TECHNOLOGY RESEARCH AND
INNOVATION. https://docs.fcc.gov/public/attachments/DOC-374691A1.pdf
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4, £ FBE Eapge T 2 m R EHPRIE  (Citizens Broadband
Radio Service, CBRS ) | 5 % Wi d L3 ¥ 3 B cheE & jr ¥ - FCC
AR AR R R H I Lt g~ RAEAH B 2R E
o R B F R o RO 2T gragc P £ 3 2015 &
6" 23 p g &3 5GHZAF L7 ¥ & * iF (¥ 20 P|( Shared Commercial
Operations in the 3550-3650 MHz Band ) ;> B *c3% 4 £ * % CBRS>
TFCS - BA R R 35GHZ AR R TR S S WG R A
BALEPRARBYE - SRERE? (LHR) ZBH S FFEs &
3.5GHz 45 £ Z_i= 5 IATHEEC o B 3 & %2020 & 7 7 23 p B -

B R

CBRS # B st crolfigh & % 484 > R % FEREA = (5
LB S5-1-1)e % - K ;g i —‘ﬁ » 7 3550-3700MHz #f £~ ¥ e g
B 2~ 3600-3650 MHz #f £ @ ehE 2 R PRI (¥ ) k3
FE R AL FHE2EN - ¥ K L BALZEH R (Priority Access
Licenses, PAL )+ # CBRS {#+]¢ £ 8.4 fit 2 4 § 4L B8 - PAL # 3 iﬂz
FRks-FaEFr g2 LHATHF FRELJRILTT RDT R
TR ELRTG R FRPEEFFEEEL A PALFFG ERIZ G
XS k- SRR ERPFTIHEZEE Sk - BEERER
( General Authorized Access, GAA ) » & * —‘F'f A AR TR
3550-3700 MHz 4G p i 7 fak * 1 3 @245 - %G @ » ¥ fe
FORBARPARE] F o FEARLA FHTE T TR RS
HH R

286 FCC. (2020) . 3.5 GHz Band Overview. https://www.fcc.gov/35-ghz-band-overview
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Tier 1 (Incumbents)
* Primarily in coastal

areas, some inland
Fixed Satellite Stations « Wireless ISPs to
transition to Tier 2/3
v
Tier 2 (PAL)

* Up to seven 10MHz channels
* 3-year term by cgnsus tract

US Military Radars (on-ground, ship-borne)

Priority Access License (PAL)

Tier 3 (GAA)
General Authorized Access (GAA) + At least 8OMAz of

commerciafuse

Figure 1. The FCC 3-Tier Shared Spectrum Licensing Structui

Tierl
REERE (RERZTE)
\
Tier2
BrcERHRE
\
Tier3
—RIBHEER (RHE )

\

THKR D SBEAE TR (2019) T F R 5G A AR RARE 2 H 4047 0

W 5-1-1 £ FaEs & * 84 CBRS %4 Bl

(= )9

1. 5GHEzpe )

bl B

7

Ofcom 3] 5G 1 &#5F > ¢ 3 700MHz #5 g ( MAEE ) ~ 3.4-

3.8GHz #f & (¢ #56) 72 2 26GHz 456 (B #5£) > Ofcom © *+ 2018

# 4 % == 23GHz~3.4-3.6GHz #7 & 4p % 287°288,2021 # 4 * = & 700

MHz %2 3.6-38 GHz #&4p ¢ (%L % 5-1-3)

%513 EFHASXSCHEFHELE

HE A B
EE 3540-3580 MHz
23GHz 2 3.4GHz Three 3460-3480 MHz
Telefénica 2350-2390 MHz
3500-3540 MHz

87 Ofcom. (2012) . Awards Archive.

https://www.ofcom.org.uk/spectrum/spectrum-management/spectrum-awards/awards-archive

28 Ofcom. (2018) . Award of 2.3 and 3.4 GHz spectrum by auction.
https://www.ofcom.org.uk/spectrum/spectrum-management/spectrum-awards/awards-archive/2-3-and-3-

4-ghz-auction
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HE g HE

Vodafone 3410-3460 MHz
723-733 MHz and 778-788 MHz
EE 738-758 MHz
3680-3720 MHz
700 MHz % 3.6-3.8 GHz Three 713-723 MHz and 768-778 MHz

703-713 MHz and 758-768 MHz
3760-3800 MHz
Vodafone 3720-3760 MHz

Telefonica

TR kR hF g T

2. XL Ofcom»t 2011 #F (ARTE FHMHHFL 5
( The Wireless Telegraphy ( Mobile Spectrum Trading )
Regulations 2011 )) » >+ 2012 # & FINA#EH AP 2 & (ERT
= #g% 2 % AP (The Wireless Telegraphy ( Spectrum Trading )
Regulations 2012 )) - 2020 & % # 2. (#fz# % % 45 31 (Trading
Guidance Notes 2020)) » 24 B FTerp 2 2 5 2P > ¥ i (FHp 3 &
BT AR o AR SRR B R 20
R EALLEA (RARS512)

FEERE 2 ERE
wews | [TATTET] | TR HEME
1ﬁ§§§$§ A » A+ B A 7>+ ALE

T KR« Ofcom. (2020) . Trading Guidance Notes 2020.

https://www.ofcom.org.uk/ _data/assets/pdf file/0029/88337/Trading-guidance-notes.pdf

W 5-1-2 ¥ RIS 7 4 W
AR AT G F T AR A AR R A A
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g RARE DR AT Bldew Ofcom BRAAFF & * 57 o AHE
LR R AR BY VIR BT OE TR RF AT
% 33 2 Rt e Ofcom 4% 41 G P~pd (LB 5-1-3) -

LAEARARELEMRBTHREA

2. FBAMZAEFHEEA

4L kR © Ofcom. (2020) . Trading Guidance Notes 2020.

https://www.ofcom.org.uk/ _data/assets/pdf file/0029/88337/Trading-guidance-notes.pdf

W 5-1-3 g i fe

(=) A#ZERX

B R B s 2 Y~ 488 T Y $% (Department for Digital, Culture,
Media & Sport, DCMS )** 2018 & 3 # I X & 7 7 fL #1& % % (Future
Telecom Infrastructure Review, FTIR) ;> # ¢ 3 2 gc ¥ 3> w2 - » 5
ForF e R AHER o EHMHE s T BRI UL RD

(Electronic Communications Code ) | ~ " 23 1:x 2 | ~TR%® 5 FTA G
Foer TR @ﬁ?]lfi’ TAEE TR G R R R

9 4 5-1-4 o
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2514 FREELFRFAEFHRAAERL LWHW

EHES e
BT R A AR 2017 & 12 % ¥ Rscfrig 37 (T 5 BAp]) o T T

% A0%T ¥ K hEsE (Wayleave) @ * f 0 r4 Al
W AR AL -
i FHHREMES Y tmEmail e Byt
W E R PR AHERGF o
RAR G FAGF R | FRAREET R B RRT ¥ P Ad AR K
%, x5 2018 £ 5 # Tl A A=k @+ £ p (Digital
Infrastructure Toolkit) ; » §T24 5 F & ch & ¥ B f#
R MG B ARK TR o SRR
%@B’*%Jﬁ LR B REC TS N T
(ATHRE S AHK GO L LB o LR A
CEAEEL LN 4—14#3“:”‘ %4 BBz NBEI RS R
ﬁ)‘; %z i * o
it @'iﬁis?]i;’i? T RF FRFOHR-EGET G ¥ F T ¥ (Distribution
Network Operator ) z_ & er¥t3s » 26 7 3 idﬂz B
E{F‘j—\sbdﬁrﬁt—i. sk AL IE S g YT
TR E AR 19,%3&‘&*‘ (Backhaul ) g, o
fRiA LG R REL | ERFES S RS AR R R e AR
A2 i % B4 (Local Connectivity Group) ™ fl4# 3 =
B (% o
TR KR FEIRp ST R (2021) 0 R AR RS B ARS T Sl p M2 )
F 45 o

(2)5G ™ % Bk

=R LM % A& 5 56 @& 4E (5G Testbeds and
Trials Programme, 5GTT ) » 2 d DCMS ** 2018 & B fz [5G %+ 3
( 5G Testbeds and Trials Programme, SGTT ) ;> B & # R & 7 &% B$
L s 1 AR LR EAE R o SGTT »+ 2018 # ‘FT LER % - A5 HP
Wk R0 EE&kE 0 A s 5G /B AL (5G RuralFirst) ~ 5G
#E 5 2% (5G Smart Tourism ) ~ L2735 %8 5G B B ( Worcestershire 5G
Consortium ) ~ §]4 j# 5G (Liverpool 5G Testbed ) ~ AutoAir §= 5G R +
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# & (5G Rural Integrated Testbed, SGRIT) > & ® /] £ ¥ ~ < & =7 7
%}‘fi’fﬁi\‘fi > Jiffv]‘b'“r'»' HHoZRFHFEF2008524832 500055487 %
NEGE O FEFTHEGEE 2380 5 Es > FHARFINP{od &

L
ONEEJ

=)
P F AR 4100 F B R FHF L 2018 & 1 2020 & (4

4515 FRSGTT #%+ 42 5-BHEFeE

[ A Fmp

® FEpInubEGEFRpHCA A FPIEA0 G vl
o kR A AT s Rl REERE o 1LE B
T~ R 5G I AREF S E P R o

® DCMS 7rs £3F 1 480 § #43 o

® G HBEELEPY . LB MEr FEPLHG
( Worcestershire Local Enterprise Partnership, WLEP )
274530 5G B B 2%, &R & 42 University of Surrey ~ AWTG -~
( Worcestershire HUAWEI ~ O2 ~ BT ~ Worcester Bosch ~ Yamazaki Mazak
5G Testbed ) #5% B 2 & QinetiQ -
i T ® AP LATEIC RIE 5G @E T HIAEL
Ji o

® G ER{CIEP IHEER Y 56 E A i & s
W@ 7 8 (AR) 33> 12 B RIBEFTRE
ok RAp R AR RE ST
e 3 feehd AR FRETORORE I 0 3R 1R
444 -

® PFpen:iizr 5G RREfoAb§EEBEHRT L >
5G Himec F Bt B B2AL € R -

® DCMS Frs 4% .Hmﬁg;3543§5&§’ﬁﬁiDCMS
350 FEHFE -

Fla= i 5G ® i sty 4 SensorCity A 0 & iEp
( Liverpool 5G 3 Blu Wireless Technology ~ AIMES ~ INVENTYA -
Testbed & Trial ) DefProc ~ DigiCreDis ~ CGA Simulation ~ Liverpool City
B T Council ~ The Royal Liverpool and Broadgreen University

Hospital NHS Trust ( RLBUHT ) - University of
Liverpool ~ Liverpool John Moores University % -

® EGFER LA A B RS 56 8~ Al VR A
PEe > WESNPSF P FE R (APET R K

289 DCMS. (2018) . Worcestershire 5G Consortium - Testbed and Trials.

https://www.gov.uk/government/case-studies/worcestershire-5g-consortium-testbed-and-trials
2% UKS5G Innovation Network. (2018) . Liverpool 5G Testbed & Trial for Health and Social Care.
https://uk5g.org/media/uploads/resource files/Liverpool 5G project overview.pdf
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e A2 w3
AR )

® L ELPep I FYEBEPAE EEFAL 0 DR
ERpE S A A F R FEE o UZ %51‘%;2?7&
W2 AWM GonE > 2 WLIAEHRETEET g
Sk g 2 oty 0 2 BP0 B FF IR DT K o

® :EFpen:BE 5G HpradEpHDE o A AF YR
5Giipfih Fle® 1 2R -

® DCMS Fet4£3f 14105 w48 -

® o disfer & iEy ¢ Airspan Networks 3 i 4545
& ity ¥ 5 Blu Wireless Technology ~ Mclaren Applied
Technologies ~ University of Surrey’s SGIC ~ Dense Air ~
Real Wireless ~Quortus- Celestia Technologies Group % -

® %4~ v Millbrook i & 2B 35 B o 343
FHB-E Y 2 F L4 (Neutral Host Platform )
€ 5G] A1+ £ (Small Cell ) % Sub 6 GHz v % ¥
A (mmWave )3 EL & * SGAEH TR M beid H B o
HT A LF S B oL ERAOL FE S 56 RE iiﬁ
ey FHIES R R Y - R AHK
FEEFHEE - S EIRPT O P EE AT R R
$c o 1T 5 L AUtOAIr i Bk F A A o

® G LyroIEp o liFE ﬁiﬁﬂiﬂi?d’ééi £ 5G ¢ A FH e
BEAM 17 0 @ 45 CAV A chd JRRlEE P -

@ L piEY AlgE 2@ RITHF TR Fa Ay
X ROERPRPEDR G FAR TR {oRT > SR
WP RS > NEDR AL FRAE o

® DCMS Fet4&4f 2105 &4 o

® G Hisirer £ it d Quickline Communications i
# > & ivy ¥ 5 Cybermoor ~ Broadway Partners -

5GEHEE Precision Decision ~ Bluebear ~ Kingston University ~ Kings

(5G Rural College London ~ Lancaster University ~ North Pennines

Integrated AONB ~ World Around Me -

Testbed - 5GRIT) | @ e - WAL L £ -« S Lol JURIET 5

R H EECNE u~%ﬁ56i@ﬁmﬁﬁﬁﬁ i
SR Bl feR T o F 3% 5 Cumbria
Northumberland ~ North Yorkshire ~ Lincolnshire -~
Inverness-shire ~ Perthshire »2 2 Monmouthshire % % 3%
B R

® TP p (5GARRZERY BE Apps It &
At B Y HR EP S S R (TR Rz Ea

AUtOAIr %+ %
291

6’3* “iv\
\\\?{r _““\\L

291 DCMS. (2018) . AutoAir: 5G Testbed for Connected and Autonomous Vehicles.

https://www.gov.uk/government/case-studies/autoair-5g-testbed-for-connected-and-autonomous-vehicles
292 DCMS. (2018) .5G Rural Integrated Testbed (5GRIT) .
https://www.gov.uk/government/case-studies/5g-rural-integrated-testbed-5grit
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Pk #mp }

100 A B f g BG R 2 AL B
T R ERHEHEIRG  RERBERHES R
30Mbps #7 & °

O < HEPIRATERPESE FH2ZIFRE G R E

® DCMS 7es£4F 3508 &4 -

® s LiEPE i d F ERFmE S s (West
of England Combined Authority ) 2 # » & ¥ & &
University of Bristol 47 £ %} 5 % % ~ CCS~BT ~ Zeetta

5G & 2% % o

(5G Smart ® :Ezk4elF 2 Bath ¢ Bristol ¢hi & § gLk s & A
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303 FTC. (2022) . Mission. https://www.ftc.gov/about-ftc/mission
304 FTC. (2022) . Commissioners and Staff. https://www.ftc.gov/about-ftc/commissioners-staff
305 FTC. (2022) . Bureaus & Offices. https://www.ftc.gov/about-ftc/bureaus-offices
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4L kR - Statista.  (2022) . Wireless subscriptions market share by carrier in the U.S. from 1st quarter
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314 FCC. (2014) . Overview of the FCC’s Review of Significant Transactions.

https://www.fcc.gov/reports-research/guides/review-of-significant-transactions
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T-Mobile £ Sprint #& &} & & 2 % 2 KFEF I > 2 &3 5GBS
BSGREER ARFENIERNEO6ERNTFIT R A2 ZRD

g

b

®heid 5-2-3

321 FCC. (2019) . T-Mobile and Sprint, WT Docket 18-197. https://www.fcc.gov/transaction/T-
Mobile-sprint

822 FCC. (2019) . FCC Approves T-Mobile/Sprint Transaction with Conditions.
https://docs.fcc.gov/public/attachments/DOC-360637A1.pdf
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32 T-Mobile. (2022) . Fastest. Most Available. T-Mobile Tops Another Industry Report.
https://www.t-mobile.com/news/network/fastest-most-available-t-mobile-5g-tops-another-industry-

report
324 T_Mobile. (2022) . T-Mobile’s 5G Leadership Increases in Opensignal’s Latest Study.

https://www.t-mobile.com/news/network/t-mobiles-5g-leadership-increases-in-opensignals-latest-study
325 T_Mobile. (2022) . New Report: T-Mobile Has the Most Reliable 5G Network. https://www.t-
mobile.com/news/press/new-report-t-mobile-has-the-most-reliable-5g-network
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36 FCC. (2021) . First Annual Progress Report (redacted) , filed by T-Mobile US, Inc.

https://files.fcc.gov/ecfs/download/cb2b3{9a-cftf-4fbb-bcd1-55832a9a5198 2orig=true&pk=cb77b2ec-
1a58-dbc6-139b-ad192cfd5d9b
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SG BT B EARE 295 BA T 0 FREMERBEIBACT o F
ERBERLPI2022E 52 31 pFFELRT2022E3 0 0T
Mobile %% ® % 180 T > % 2 5 3.15 ¥ WA v H{ BRI HE

SG M EHFE > & EFRA T 95% (FELE 5-23) -

Pre-merger T-Mobile, Projected 5G coverage in 2024 Pre-merger Sprint, Projected 3G coverage in 2024

T-Mobile on-air nationwide 5G coverage as of March 2022

T4 kR FCC. (2022) . Second Annual Progress Report (redacted ) , filed by T-Mobile US, Inc.
https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-
1a58-dbc6-139b-ad192cfd5d9b

W 5-2-3 T-Mobile ** % F i# 2 5G 3

827 FCC. (2022) . Second Annual Progress Report (redacted) , filed by T-Mobile US, Inc.
https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-
1a58-dbc6-139b-ad192cfd5d9b

201


https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-1a58-dbc6-139b-ad192cfd5d9b
https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-1a58-dbc6-139b-ad192cfd5d9b
https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-1a58-dbc6-139b-ad192cfd5d9b
https://files.fcc.gov/ecfs/download/aadfeb3c-ca8a-49ba-ba8e-dbf3510a9abf?orig=true&pk=cb77b2ec-1a58-dbc6-139b-ad192cfd5d9b

(=) %P /i W T-Mobile NL #* Tele2 NL & # %

1. 1 EsH

Wi

W E R T iff"g 72 & (Authority for Consumers and Markets,
ACM) R GE XL F4M PR SRz g0 7

i
i 5 % P (EuropeanUnion,EU) = F B> Wp £ £ 2 &1 Awmp
TEETEE AEFEPBM LA R R ZHIRREL -
FREEHIEER LA B L L2004 # (FP % 4 4P| (Council
Regulation [EC] No 139/2004 of 20 January 2004 on the control of
concentrations between undertakings ; EC Merger Regulation )) %28 > i &

Hoge b H - B A FF MRS 0 P (Merger and Acquisition ) 7 %

B (RE SERMN) PRFEERT - £ F % £ (Concentration ) 330

FF 10 2% P 480 Community Dimension )33 e » i % 2 152 2

[
NN
~my
k

d %P4 ¢ (European Commission, EC ; 1T i #3£ ¢ )
PR AR R L LA FEEPE NI B4 % (Compatible with the

Common Market) » 4* * > 45 % 4 iF % 1 AR EF L 6L P W

~
-
—\
e
>

»
p—

PR > 2w F e 4 € o ¢ 3F (Prior Notification ) ; * %

38 EUR-Lex. (2004) . Council Regulation (EC) No 139/2004 of 20 January 2004 on the control
of concentrations between undertakings (the EC Merger Regulation)  ( Text with EEA relevance ) .
https://eur-lex.curopa.ceu/legal-content/EN/ALL/?uri=celex%3A32004R0139

3% EU.n.d. (2013) . Competition: Merger control procedures. https://ec.europa.eu/competition-
policy/document/download/8543¢e71c-4188-4b37-92¢5-

a3ec0a0f56f1 en?filename=merger_control procedures_en.pdf

30 e (P BERM) $3EF 1322 R% > % & (Concentration) & 21417 % a2 ¥ b
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33 EC. (2018) . CASE M.8792 - T-Mobile NL/Tele2 NL.
https://ec.europa.eu/competition/mergers/cases/decisions/m8792 3403 11.pdf
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Tele2 NL % » ~ {78 fe it 5 ( Mobile Network Operator, MNO ) » &
BT H R ?:‘F % (Mobile Virtual Network Operator, MVNO ) R] 55 35
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T g2 TR LA ELAEREPED F FRH3 < KPN S
30-35% ~ VodafoneZiggo % 20-25% ~ T-Mobile NL % 15-20% ~ Tele2 NL
% 5-10%~MVNO % 20-25% > T-Mobile NL % Tele2 NL 4 2 MNO £t
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\\\

334 ACM. (2019) . Revised Telecom Monitor for Q3 and Q4 2018.
https://www.acm.nl/sites/default/files/documents/2019-07/telecommonitor-rapportage-q3-q4-2018-
nederlands.pdf
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Mobiel ERITHRESERBHHER

(2017583FF2018F5%4F )
Retailmarktaandeel o.b.v. aansluitingen

2017-Q3 2017-04 2018-Q1 2018-Q2 2018-Q3 2018-Q4

W KPN © VodafoneZiggo w T-Mobile mTele2 « MVNO's

2017-03 2017-04 2018-Q1 2018-Q2 2018-Q3 2018-Q4
KPN [30 - 35%) [30 - 35%] [30 - 35%] [30 - 35%] 130 - 35%) 130 - 35%)
VodafoneZiggo' [20 - 25%] [20 - 25%] [20 - 25%] [20 - 25%] [20 - 25%)] [20 - 25%)
IT-Mobie [15 - 20%] [15 - 20%] [15 - 20%] [15 - 20%] 115 - 20%) 115 - 20%}
Tele2 [5 - 10%] [5 - 10%] {5 - 10%] 15 - 10%] 5 - 10%] 5-10%] |
MVNO's [20 - 25%] [20 - 25%)] [20 - 25%] [20 - 25%] [20 - 25%] [20 - 25%]

ALk R : ACM. (2019) . Revised Telecom Monitor for Q3 and Q4 2018.
https://www.acm.nl/sites/default/files/documents/2019-07/telecommonitor-rapportage-q3-q4-2018-
nederlands.pdf

W 524 FWiFERBET &IRMED | F

Ak 2018 & 11 P REHEPAEEL  FREFHFELLTT F
MNO £ 4 3% 5 3 %o =¥ ACM %3+ 2020 & % 3 £ 3 2021 & % 4
FiAd R F QIR FeanF AT KPN S & 57 F 1 25-30%
& #1589 % T-Mobile NL # ¢ 5+ = % 25-30% > VodafoneZiggo £
MVNO R s & &5 5 20-25% (42 B 5-2-5) -

35 ACM. (2022) . Telecom Monitor for Q4 2021.
https://www.acm.nl/sites/default/files/documents/telecom-monitor-for-qg4-2021.pdf
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Retail market share based on connections (2020FE3FEF2021F5$4F)

35% -
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20% 1— . — , e — g
15% |

10% |
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= 2020-Q3 2020-Q4 ‘ 2021-Q1 2021-Q2 B 2021-Q3 ‘ 2021-Q4 .

- KPN VodafoneZiggo wT-Mobile MVNO's

2020-Q3 | 2020-Q4 | 2021-Q1 | 2021-Q2 | 2021-Q3 | 2021-Q4
KPN [25 -30%] | [25-30%] | [25 - 30%] | [25-30%] | [25-30%] | [25 - 30%]
VodafoneZiggo [20- 25%] | [20-25%)] | [20-25%] | [20-25%] | [20- 25%)] | [20- 25%]
T-Mobile [25 - 30%] | [25-30%] | [25 - 30%] | [25-30%] | [25 - 30%] | [25 - 30%)
MVNO's [20- 25%] | [15-20%] | [15-20%] | [15-20%] | [15-20%] | [20- 25%]

AL kR : ACM. (2022) . Telecom Monitor for Q4 2021.
https://www.acm.nl/sites/default/files/documents/telecom-monitor-for-q4-2021.pdf

W 525 FrdeF SRMBH F &

3. HHEIFZHT

T-Mobile NL # 2 @ DTAG 3 2#R T & & B > B Ffr57 B
A o FAR FiE 31.9%; Tele2 NL #+ 2 2 Tele2 AB £/ 3t 1986 +# »
FRCE G R E AR N PR R TN P ) A P K
T8 o AR 7 H L > T-Mobile NL 2 Tele2 NL 3=
o RE RS AR REROT BRI P R - T
$#+4 PRG% o T-Mobile NL 22% F8 > #7 i@ F i7 fg 2 W9 2G ~ 3G %
4G {78 et Tele2 NL >+ 2001 # 12 MVNO 42 70 2010 # ~ 2012
EEFHEH S 0 ¥ T-Mobile NL & 3758 £ * £33k (Network Sharing
Agreement ) & * H LA 25 > 202015 & 11 ¥ B 4ok B 4G 78 5
PRF% > pt ¢k iy 27 T-Mobile NL % 37 2G % 3G shie ik ¥51% 3% ( Network
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Roaming Agreement, NRA ) o

ZMSEZH’%%%%ﬁ%iﬁé$%%’TMwMNL%iﬁ
Tele2 AB 1.9 s~ (9#7%  67.67 i~ ) T-Mobile NL B~ ¥ Tele2
NL 100%:3% > » v itt# 2 & DTAG 2 Tele2 AB £ 4 %335 75%%
25%1 T-Mobile NL % i» o

4 FrTHERTEFHEAE
(1) @Bl

FEEFREEEEAREREGL (WP B &AM (Council
Regulation [EC] No 139/2004 of 20 January 2004 on the control of
concentrations between undertakings ; EC Merger Regulation )) » 24 p
FeAE i R 8E &% 3™k (Appraisal of Concentrations )~
U IR AL E A B 42 5 £xds ( Examination of the Notification and Initiation
of Proceedings ) ~ 34 £ ¢ /& 2 2 E &g i (Referral) = | F it
523 F R~ T3 & (Requests for Information ) ~ | 2 72 % &
$IINRLEFELE

&P 7 P (Commission Regulation [EC] No 802/2004 of 7 April

& e B 3R P37 2004 E (R R

2004 implementing Council Regulation [EC] No 139/2004 on the control

of concentrations between undertakings [Text with EEA relevance] )) 3% »

SAEE Y ML R FIE PR LET S TAREREE ER
S & 4 ¥4z (Commitments ) ~ ¥ 382 4 (Form) £

BRGSO RLEFALIRG ARG 2004 E (RTREF A

4p 5! ( Guidelines on the assessment of horizontal mergers under the Council

3% EUR-Lex. (2004) . Commission Regulation (EC) No 802/2004 of 7 April 2004 implementing
Council Regulation (EC) No 139/2004 on the control of concentrations between undertakings

( Text with EEA relevance ) . https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX%3A32004R0802
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337 ,

Regulation on the control of concentrations between undertakings )}
A% e ZTHMARZE 23 3 R 2 (Definition of the Relevant Product
and Geographic Markets ) ;| 2 " ##% #% & (Competitive Assessment of
theMerger) | £ * 2 d v 2 A B LAR 0P 5 o

(2) $an#e

&%(%E%@%M%ﬁigﬁﬁgﬁﬁﬁiﬂ%ﬁmﬁ%T:

° - F#E$ & (First Phase Investigation ) : $4 4 ¢ e3¢ & ¢

FORGERARIEETZ > AZ24 " R AR LT 5014
L ¢ HFTP PR IND H4p 7 o i (Raises Serious Doubts
as to its Compatibility with the Common Market ) ; & 4 % i
RISl RNL gt M REFEENARR
(Initiate Proceedings) (% 6 i % 138 )o A b » PR ECHp
L 25 iEp (101 % 138 )o

% - FF B3 & (Second Phase Investigation ) : $4 & ¢ #-% » 23
%4 (In-depth Investigation ) % & & 2 ¥ g p 389 H4p 5 M4

BRI AR AT R R PEESLS 00 B

b (BB ERR) B9 ERT ERE SR B # 0
BRERA 1 32 2hdes TEEREHNER § (Advisory
g "/?% /:_L IFK‘"\: /’E‘T—I5§

Committee on Concentrations ) ; (% 438 ) # £ ¢ &%
)

AR ew A RN (530

387 EUR-Lex. (2004) . Guidelines on the assessment of horizontal mergers under the Council

Regulation on the control of concentrations between undertakings. https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=celex%3A52004XC0205%2802%29
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5, BRRAEEPpM

L D3RG EE RS B MRS 4
(TR geRR) (TR EERMF TR )~ (kTR EFAA])
N S T ER R
Functioning of the Advisory Committee on Concentrations )) % » ¥ *t j7
sk ACM 2 3 L ¢ PR ATH f5

SRR R L

—%]}ﬁtai}i 5;;_!7;@ =

iTy%;2 ( Working Arrangements for the

Wa G EEL L EREE &
pE

TXHEEFLERLT TR AT 2

\

/

T-Mobile NL # = & Deutsche Telekom 3 # 37 f ~ F B &5+ & 7%

#1 Covington & Burling LLP 7] & ek~ F » 7“5 » 23 (q B4k

5-2-4) o
% 5-2-4 Jj= i T-Mobile NL 27 Tele2 NL £ # 22 jcf{ T B> ¢
Bl | #F 88 | $FpEFF | g3 22
o 2,
4; Fjij f 2018 # o " ACM supports European Commission’s
5 7 . .
A o p 11 * 27 . decision on acquisition of Tele2 NL by T-
LAt I | Mobile NL | %
(ACM)
(®r P! % & 47 (Council Regulation
2004 = 1 | | s, | [ECINo 139/2004 of 20 January 2004 on
520 p ™ | the control of concentrations between
undertakings ; EC Merger Regulation) )
(kT 5% &% 443! (Guidelines on the
7o 2004 & 2 ., 1 | assessment of horizontal mergers under the
" 5p ™ | Council Regulation on the control of
b2 concentrations between undertakings ) )
(EU) (®ep % & 2R1F (7 W p] (Commission
Regulation [EC] No 802/2004 of 7 April
2013 # , s | 2004 implementing Council Regulation
12 % 5p |“ | [EC] No 139/2004 on the control of
concentrations between undertakings [Text
with EEA relevance] ) )
2016 =6 |, | (EFBedaL i gy
128 p “ ™| (Working Arrangements for the
38 ACM. (2018) . ACM supports European Commission’s decision on acquisition of Tele2 NL by T-

Mobile NL. https://www.acm.nl/en/publications/acm-supports-european-commissions-decision-
acquisition-tele2-nl-t-mobile-nl

209



https://www.acm.nl/en/publications/acm-supports-european-commissions-decision-acquisition-tele2-nl-t-mobile-nl
https://www.acm.nl/en/publications/acm-supports-european-commissions-decision-acquisition-tele2-nl-t-mobile-nl

Bl | #F BN | FIRER | F3 ML
functioning of the Advisory Committee on
concentrations) ) 3%°

"COMMISSION DECISION of
2018 # i | 27:11.2018 declaring a concentration to be
11 % 27 'Q ., | compatible with the internal market and the
p ™ | functioning of the EEA Agreement ( Case
M.8792 TMobile NL/Tele2 NL ) |
2018 # %% | " European Commission unconditionally
11 % 27 #T# | approves acquisition of Tele2 Netherlands
= by T-Mobile Netherlands ;, 34
Deutsche i il y -
w s+ | | Deutsche Telekom and Tele2 announce
Telekom , #»ﬂ o .
2021 & 7 som | 51 billion euros sale of T-Mobile
19 p . Netherlands to a Consortium of Apax and
| Warburg Pincus | 3
Covington | 2018 & . r“Four-'[O-_thr_ee” MErgers no longer taboo?
& Burlina | 12 * 24 FL K | The Commission unconditionally approves
g >4 | the acquisition of Tele2 NL by T-Mobile
LLP 2 NL | 342

T KR D AT ER .

6.

(1)

AFBNPEEE MLERZ FAAE

FE

AR P E BT ok 5250

39 EC,n.d. (2016) . Working Arrangements for the functioning of the Advisory Committee on
concentrations. https://competition-policy.ec.europa.eu/document/download/8bd7262a-bdba-4268-af64-
1d041776418b_en?filename=working_arrangements_merger advcom.pdf

340 Deutsche Telekom. (2018) . European Commission unconditionally approves acquisition of Tele2

Netherlands by T-Mobile Netherlands. https://www.telekom.com/en/media/media-
information/archive/eu-commission-approves-acquisition-of-tele2-netherlands-552874

31 Deutsche Telekom. (2021) . Deutsche Telekom and Tele2 announce 5.1 billion euros sale of T-

Mobile Netherlands to a Consortium of Apax and Warburg Pincus.
https://www.telekom.com/en/media/media-information/archive/deutsche-telekom-sells-t-mobile-nl-

635338

332 Global Policy Watch.

(2018) . “Four-to-three” mergers no longer taboo? The Commission

unconditionally approves the acquisition of Tele2 NL by T-Mobile NL.
https://www.globalpolicywatch.com/2018/12/four-to-three-mergers-no-longer-taboo-the-commission-

unconditionally-approves-the-acquisition-of-tele2-nl-by-t-mobile-nl/
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# 5-2-5 wEH L€ F 4 T-Mobile NL £ Tele2 NL & & %k 5

1a B

2018 # 57 2 p DTAG (T-MobileNL # =& ) w{ £ ¢ ¥ s~ Hpb %k o

EF-ENRG AR AL EHEE P FAP S

2018 & 6 7 12 ek ‘
P posh o $EBF-REAS

Y 48 4 (notifyingparty) w1 & § ¥ 5% - EB LB

ER
2018 # 6 % 20 p 15 @1 fep e

2018 # 67 27p |YHARLIERI T IR

2018 # 77 10p |REERLEF -HFEAASBIITD o

d *+T-Mobile NL¥2 Tele2 NLL % #74% ik ehd & » B T A
2018 & 77 27 p | = EE& AL ¢ chF & £ (Request for Information,
RFI) »# 4 ¢ & k> L 7N FvY R -

ANF - HEDLEF HLELHAZEF T FHED
( Statement of Objections) ;| » H 4=+ & & (Preliminary
View) i i 2 2% FLRBE PV 57 %t’f%wv\
(Substantial Part of the Internal Market) 5 »zis o

2018 # 9 7 12 p

T-MobileNL 2 Tele2NL $4444& ¢ 0 " 7 5@ | & 0

- A
2018 # 9 " 28 p 46w o

2018 # 10 » 8 p | ¥ :%‘E AT o4& € 2B 7 s o (Oral Hearing ) o

EERE E?;@i B ¢ (Advisory Commlttee ) tHA %

R L A R R

2018 # 11 " 27 p |RE g oF Akl g 2 it o

AL KR EC. (2018) . CASE M.8792 - T-Mobile NL/Tele2 NL.
https://ec.europa.eu/competition/mergers/cases/decisions/m8792 3403 11.pdf

WL G LS -HEDBSHN AT HHSZEERS - 4
L LEEES SRS SR SR

MR RRBREFTRDEL S o Flpt > L 3% 2018 £ 6 7 12 p fad
E fr%:]?# Fﬁ‘g T @%343:

MNO B4 | (7 5 77 G4 i a & F B BIRIBF R

33 EC. (2018) . Mergers: Commission opens in-depth investigation into proposed acquisition of
Tele2 NL by T-Mobile NL in the Netherlands.
https://ec.europa.eu/commission/presscorner/detail/en/IP_18 4141
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() ",%\1 MNO ¢ > 73 — 2 g I MVNO EB > 7 g (763
B3 FOoRL EHE TG E ART HHMVNO- 4oir 2 MNO
B i JlehE % R 4B JRFE 5 4 ( Wholesale
Access Terms ) PF > 7 iv € B3 { % FlEg o

(3) &A%

Zyx (®BE % & 4P (Council Regulation [EC] No 139/2004 of 20
January 2004 on the control of concentrations between undertakings ; EC
Merger Regulation)) % 2 iR % > HEL € L TR Bk LT HF
FEECE P 38T Ho 2 F 384 (Substantial Part) chF sxiR A > 46

BHEEEZELT F LI P L e = (Dominant Position ) ©
REARLEFaB 524 ity (CRTREEF B4
( Guidelines on the assessment of horizontal mergers under the Council

Regulation on the control of concentrations between undertakings )) > 4p i

FAHAMZ LT W 4od 5-2-6 ¢

%526 WP (kTHeFhdil) pAAEITRASP
Fhow $LARZFTFRAF

e A &7 3 % %_ (Product Market Definition )
+ 129 37 %_ (Geographic Market Definition )
#8343 52 E 7 R (Market Shares and Concentrations Levels )
@i | Il kipEASRDELET > EHEET | FiE 50%
VL —*Ff TR PET AR e g b 5t 50%
ﬁ v E A Wﬁi%‘iﬁzi CREREF R ARS AR
ECz’ﬁg%ﬁ & & 40-50% ~ R iE 40% L8 EH s R &
R ARE; %”i’r‘}"i‘,\ﬁo#«]“'o
WA EE A ® HHI 45 © &£ % & # {2 HHI 458 & 1,000 r2 T« 3> 2

i%?élﬁiﬁiﬁ[ﬁ JRCEE S =R - %59#% ; HHI 45 i /1 >
1,000 = 2,000 ~ % i~ £ v 250 & HHI 35 #cfx 2,000 4
P E M 1500 RPIF A DR E R R o
¥ ik i E e % (Possible Anti-Competitive Effects of
Horizontal Mergers )
® 2t | 7 5 c% (Non-Coordinated Effects )
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L% FHARZTRAP
e f‘f %Z 72 % (Coordinated Effects )
@ AL HEEE (Merger with a Potential Competitor )
@ L XA AHELE AL FD Faigk$ (Mergers
Creating or Strengthening Buyer Power in Upstream Markets )
¥ > 42w+ & (Countervailing Buyer Power )
# 3 %i& (Entry)
® 5.:&¥ it 1+ (Likelihood of Entry )

it f 7% (Barriers to Entry )
® %2 % pF i+ (Timeliness)
® it 4 (Sufficiency )

&= A (Efficiencies)
® i ¥ Jﬁ 3 F1 (Benefit to Consumers )
[ % & #3 & (Merger Specificity )
¥ %7 1% (Verifiability )

ajf;% & % (Failing Firm)

T4 kR ¢ EUR-Lex. (2004) . Guidelines on the assessment of horizontal mergers under the

Council Regulation on the control of concentrations between undertakings. https://eur-
lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A52004XC0205%2802%29

[ N

KPN - VodafoneZiggo ~ T-Mobile NL 3 jmfjg 1 & 78 e & —‘F'? s
T B PO R 2 A P S 40%%

8. i ?%M}@'ﬁﬁ‘i’ 3ot g

HEELGHE2BRHREDAAL R AEFE (FREBEERP
( Council Regulation [EC] No 139/2004 of 20 January 2004 on the control
of concentrations between undertakings ; EC Merger Regulation )) % 2 i%
F2HART 0 T AR FURERE P I FSH G FINA hg ok
FRRPARAMT 8EF 1 AT 2018 & 11 # 27 p &% 3 874

344 pim@E 4 T BN o (2021) 0 #EEEY (FHERY -2 F 2 HE) 2 E"—Sgﬂ;tsi‘ iP5 =

B

#4452 4p B 7T X745 o https://www.nce.gov.tw/chinese/files/21050/5190 46014 210505 _1.pdf »
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AR o 4 M AR L E A DY ko 35

(1) # t &z 8¢ B (Market Share and Concentration Levels )

FRECkTEEE R #ﬁ 51 ( Guidelines on the assessment of horizontal
mergers under the Council Regulation on the control of concentrations
between undertakings )) % 14 IR K2 BV R R YT
A o R Qﬁﬂ°*A$ﬂ’ﬁi€ﬁ§&%ﬁﬁ€
HEFMW AR RE G R BB ot S E Pt b Fias
= » B3 KPN % VodafoneZiggo 2_ {6 » A F] &

% PIEE L % = > Wity 4E 2L VodafoneZiggo -
ANAREENEIFEY AR RRL EDAEHT 0 F

B3l 7R BRFET F- At 2 HE P b éﬁHHIa‘F—l@:’ & ™

v

¥ 72,000 3 3,000 2 B o Tele2 NL * = #)c2 g e b 5%

222y 2/
g 8

\

F " £ IR A $ HHI $3 508 F 69 2500 £ ¢ % 3 HHI fhdie i 2
%200 % 300 > ¥ F GPRIED Ha 2 f%jfr'ﬁ% ( Moderate ) °

(2) £ pB3%% (Non-coordinated)

-

%ﬁﬁa;wﬁtzgmgﬁ%zg@%U#Wﬁ 23 R RN IE LY =7
fFrcsk » HABERG 9407

®

VodafoneZiggo # T-Mobile NL » £ & & it s 4 > 14 § 7

Wi 5 F BRARS Fran R T2ty
p

A4 HL gL WA R GRS Ho KPN-

35 EC. (2018) . CASE M.8792 - T-Mobile NL/Tele2 NL.
https://ec.europa.eu/competition/mergers/cases/decisions/m8792 3403 11.pdf : Publications Office of
the European Union. (2018 ) . Summary of Commission Decision of 27 November 2018 declaring a
concentration compatible with the internal market and the functioning of the EEA Agreement ( Case
M.8792 — T-Mobile NL/Tele2 NL)  (notified under document number C (2018) 7768)  (Text
with EEA relevance. ) . https://op.europa.eu/en/publication-detail/-/publication/a89006aa-6ca7-11e9-
9f05-01aa75ed71al/language-en
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>m Y

A b
o & 1P

i

3

& 1

LN

H T4 g B e Tele2NL % ¢ &

= 75 Lo
B b ALE R HRE K TG 0 S RN B
4 o

e B Yoo b4 F R MVNO 2 MNO 715 i P
a8 JRIFIE AT F137 3 %35 (Wholesale Access Conditions ) > *2
FIE i e BRI R 0 B H ) L RS AT R 4
MNO # 5 Fierisg & o

AF % 7 HHAL (Spetrum Asymmetry ) @ &34 % € 3 & ¥ & - KPN

% VodafoneZiggo # 7= & %k #-i¢ S 4Fd ¥ 5 B ¥ 7 {i ¥
BHFEF R e BEERD L KA

ERE € aleily IR A (£ 5-2-7) 6305 > A& EH
AV IR B M (Striking ) 3F 3 4F 3

&
*HH AR KPN
% VodafoneZiggo #f#3%F 3 % %3

Jﬁi,‘ o”—‘ 7]"
EHUEFZHEFAE R A A R RS

% 5-2-7 2018 & jFjii7

FAHIFF W
800 900 1800 2100 2600 2600
MHz MHz MHz MHz MHz MHz
FDD FDD FDD FDD FDD TDD
T-Mobile NL - 2x15 2x30 2x20 2X5 20
Tele2 NL 2x10 - - - 2x20 -
KPN 2x10 2x10 2x20 2x20 2x10 20
VodafoneZiggo | 2x10 2x10 2x20 2x20 2x30 -
A S S| EC. ( 2018 ) CASE M.8792 - T-Mobile NL/Tele2 NL.
https://ec.europa.eu/competition/mergers/cases/decisions/m8792 3403 11.pdf
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@ LEHAHTIATARL I AFEHGEI L FY 25% 0 £

Tele2 NL &3 Kk 5% & » S HEFRO LD F %=

GE W ARE D G A N E R F LT R b BB
WOREN P EASE FHRBAGP % A TR AL g
2ui ~ %7 39 (Unlikely) 8 4 2 F 7 5 eh7 4 12

® £ EH{sF e AR H { #&1T VodafoneZiggo 0 R H #T & H en
Tele2 NL A4p+ H & 3 ?\#iﬂ’ AP A | > T-Mobile NL £2 % 3-
+H @ MNO 24 - 242k 07 HAL (Asymmetry ) > 3 ¢ 5 30-
40% e KPN % 5 & H-F & =< moutuﬁ o

® T-Mobile NL %2 Tele2 NL # & # 3-4p#i KPN %2 VodafoneZiggo &

FF RS EAR e AR TEIH L TR RRIRG KK

g FEwin F P 24 (Fixed-Mobile convergence [FMC]

bundles) » A A F R FiE > MK 7L Ao

(4) HA&scg (Efficiencies)

rERE B %»F”#F,P, » B ard Tele2 NL £ & T-Mobile NL 3B~

2G 2 3G PR DPEREGF Y o Bd EELFH ST B R AR
A A DEFTF L E RN AR ARFL®EY Y £ F
iy (kTR EF

Hdg3l) % 79852 868 AuFEREAEHI Y —*ﬂ‘ 41 (Benefit to
%% 14 ( Verifiability )

= F W5 @S (Substantial Efficiencies) o & 13

Consumers )~ % & 33 1£( Merger Specificity ) 3 ¥ 5%

36 EC. (2018) . Mergers: Commission clears T-Mobile NL's acquisition of Tele2 NL.
https://ec.europa.eu/commission/presscorner/detail/en/ip_18 6588
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9. BHILBF

T-Mobile NL 22 Tele2NL *t 2018 #HZ ¢ B AN TP > £ % 74
PR EROSG HEFORMFREFEE EFBEVIR LR
EHEFWME-A2020 F K E>®SGPRIE; 2 3 2020 & 10 7 > 7=
hizE 7% @ TO0MHz #5675 3 B 7 > T-Mobile NL 1 5G 4§
E 90%J fF 4 v o i R R P IR
2020 # 11 * 17 p » ACM #%;& T-Mobile NL & piig * H 76
B2 gh 578 B £ 5 (MVNO) Simpel.nl B.V. (Simpel) » 355 #
FPEHER AL G FHL Y R FHEE > T-Mobile NL 7
f=% p KPN ~ VodafoneZiggo % # # MVNO #5538 o {2 2021 & 9
7R s Ak AEEFA 0P DTAG %2 Tele2 AB i = #43% 0 17 50.1
g~ (X474 % 178426 =) 1 & T-Mobile NL % ¥4 2 7
Apax Partners LLP ( Apax) % Warburg Pincus LLC ( Warburg Pincus )

349

347 Telecompaper. (2020) . T-Mobile Netherlands reaches nationwide 5G coverage.
https://www.telecompaper.com/news/t-mobile-netherlands-reaches-nationwide-5g-coverage--1359269
38 ACM. (2021) . ACM clears acquisition of Dutch telecom operator Simpel by rival operator T-
Mobile. https://www.acm.nl/en/publications/acm-clears-acquisition-dutch-telecom-operator-simpel-

rival-operator-t-mobile
349 Tele2. (2021) . Tele2 and Deutsche Telekom divest T-Mobile Netherlands.

https://www.tele2.com/media/news/2021/tele2-and-deutsche-telekom-divest-t-mobile-netherlands/
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33 Statista. (2020) . Total revenue of Virgin Media from 2008 to 2020.
https://www.statista.com/statistics/290057/virgin-media-revenue/

%4 Capacity. (2020) . O2 experiences top and bottom-line growth for third year in a row.
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line-growth-for-third-year-in-a-row
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218


https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32004R0139
https://www.statista.com/statistics/290057/virgin-media-revenue/
https://www.capacitymedia.com/article/29otbyvgrerkbxl6no268/news/o2-experiences-top-and-bottom-line-growth-for-third-year-in-a-row
https://www.capacitymedia.com/article/29otbyvgrerkbxl6no268/news/o2-experiences-top-and-bottom-line-growth-for-third-year-in-a-row
https://news.virginmediao2.co.uk/archive/o2-continues-customer-growth-and-profitability-as-it-supports-uk-through-pandemic/
https://news.virginmediao2.co.uk/archive/o2-continues-customer-growth-and-profitability-as-it-supports-uk-through-pandemic/

CTRF gk iR TP RL GRS

I (FR & ERR) % 22 Re HELEENR RFAFRE S
ﬁmmi,?w%mbm%,wg%$9ﬁ%3ﬁ%ﬁ’€ﬁ£%&
A7 F s tMFFTL4P 0 RE 77 R d g+ | Rz
RPRL L PGP - RRE e F AR RLERE SRR

f/

ol

T
=
4
o

=

a ? # i (National Competent Authority, NCA ) % F % =

HRER R £ 0 Pk IR he RS & (50 £ e 4 R R 5
(2) FRBLES FFRE

FREFEEHEL FBMLRY FED F g2 A (Competition and
Markets Authority, CMA ) > b= #8 > 2 & 538

l. BAhled Fang o ik Gkl .
I F CMAGRS % Gk & § 5 BT #2773 4 -

NI, #5435 (Cartels) & F 5 7 5 chg £ B A B

P

# o
VAR ) A ﬁ%;‘wr?;r;ﬁ%go
V. &&J{Fﬁ ﬁ ; ﬁﬁfﬁg -‘%":;FITL—} %iﬁ—i o

=i
CMAGF#FLNTAREELEIE » &3 4iF

(o

=3
M2 FA L S LK A RPEFE Mg 2T £

WED L FPEELE ol RFHLT00 FES(AF74R 161
BA) MM AFREAIE 25%A L AT FF o ¥ s CMA A4 & £ 4
Ed s B A R D FEEASCMA PR R & B

3% European Commission. (2022) . Competition Policy- Mergers. https://competition-
policy.ec.europa.eu/mergers_en

357 European Commission. (2022 ) . The EU Merger Working Group.https://competition-
policy.ec.europa.eu/mergers/national-competition-authorities/eu-merger-working-group _en

%8 GOV.UK. (2022) .About us. https://www.gov.uk/government/organisations/competition-and-
markets-authority/about
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39 GOV.UK. (2022) . Mergers: detailed information.
https://www.gov.uk/guidance/mergers-how-to-notify-the-cma-of-a-merger

360 Ofcom. (2022) . Communications Market Report 2022 — Interactive data.
https://www.ofcom.org.uk/research-and-data/multi-sector-research/cmr/the-communications-market-
2022/communications-market-report-2022-interactive-data
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profitability-as-it-supports-uk-through-pandemic/
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%4 CMA. (2021) . Anticipated joint venture between Liberty Global Plc and Telefénica S.A. Final

report. https://assets.publishing.service.gov.uk/media/60a55ec58fa8f520c5e44021/Virgin_O2_-
_Final Report 20.5.21.pdf

35 CMA. (2021) . Anticipated joint venture between Liberty Global Plc and Telefénica S.A. Final

report. https://assets.publishing.service.gov.uk/media/60a55ec58fa8f520c5e44021/Virgin O2_-
_Final Report 20.5.21.pdf

%6 Virgin Media. (2021) . Final Regulatory Approval Received For Virgin Media-O2 Joint Venture.
https://www.virginmedia.com/corporate/media-centre/press-releases/final-regulatory-approval-received-
for-virgin-media-o2-joint-venture

%7 CMA. (2021) . Anticipated joint venture between Liberty Global Plc and Telefénica S.A. Final
report. https://assets.publishing.service.gov.uk/media/60a55ec58fa8f520c5e44021/Virgin O2 -

_Final Report 20.5.21.pdf

%8 Virgin Media. (2021) . Final Regulatory Approval Received For Virgin Media-O2 Joint Venture.

https://www.virginmedia.com/corporate/media-centre/press-releases/final-regulatory-approval-received-
for-virgin-media-02-joint-venture
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39 EC. (2004 ) .the EC Merger Regulation. https://eur-lex.europa.cu/legal-
content/EN/ALL/?uri=celex%3A32004R0139
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30 GOV.UK. (2022) . Mergers: detailed information. https://www.gov.uk/guidance/mergers-how-to-
notify-the-cma-of-a-merger
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S71 CMA. (2021) . Liberty Global plc / Telefonica S.A. merger inquiry. https://www.gov.uk/cma-

cases/liberty-global-plc-telefonica-s-a-merger-inquiry#final-report

872 CMA. (2020) . Anticipated joint venture between Liberty Global Plc and Telefonica S.A.

https://assets.publishing.service.gov.uk/media/5fe0cc92d3bf7f3a3590db40/Full_text decision -
_Virgin_02.pdf

313 CMA. (2020) . Virgin and O2 merger referred for in-depth investigation.

https://www.gov.uk/government/news/virgin-and-o2-merger-referred-for-in-depth-investigation

374 CMA. (2020) . Anticipated joint venture between Liberty Global Plc and Telefonica S.A.

Administrative timetable.

https://assets.publishing.service.gov.uk/media/5fe08da98fa8f51489f1436f/Administrative Timetable.pdf
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35 CMA. (2020) . Merger notice forms.
https://www.gov.uk/government/publications/mergers-forms-and-fee-information

36 CMA. (2014) . Mergers: How to notify the CMA of a merger.
https://www.gov.uk/guidance/mergers-how-to-notify-the-cma-of-a-merger#merger-notification
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377 legislation.gov.uk. (2002) . Enterprise Act 2002.
https://www.legislation.gov.uk/ukpga/2002/40/contents

378 CMA. (2011) . Good practice in the design and presentation of consumer survey evidence in
merger cases.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/70816
9/Survey _good_practice.pdf

89 CMA. (2013) . Market Studies and Market Investigations:Supplemental guidance on the CMA’s
approach.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file/62470
6/cma3-markets-supplemental-guidance-updated-june-2017.pdf

30 GOV.UK. (2021) . Quick guide to UK merger assessment: CMA18.
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31 CMA. (2014) . Mergers: Exceptions to the duty to refer.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/89840
6/Mergers_Exceptions_to_the duty to refer.pdf

32 CMA. (2022) . Mergers:Guidance on the CMA’s jurisdiction and procedure.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/10446
36/CMA2_guidance.pdf

33 CMA. (2014) . Remedies: Guidance on the CMA’s approach to the variation and termination of
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