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@ LATEST NEWS IN EUROPE

= In order to monitor the 5G deployment progress and
other relevant developments in light of the goals of
the 5G Action Plan,

Telekom Slovenije 41 million EUR raised in Netherland’s multi-band 5G spectrum auction

launches 5G services in 5G multi-band auction 5G auction raises 1.23 concluded in Finland
the 2.6 GHz band billion EUR

Four out of the five bidders have acquired Allthree frequency bands identified as
n July 2020, Telekom Slovenije 56 frequencies in the 700MHz FDD and 700MHz, 1400MHz and 2100MHz pioneer bands for 5G networks in Europc
announced it had launched a commercial 3600MHz TDD spectrum auction spectrum bands were allocated have now been auctioned in Finland

= the European Commission decided to establish the
European 5G Observatory

= which was announced by Commissioner Gabriel

at the Mobile World Congress 2018 | e

Home page (http://5gobservatory.eu/) uartenns Ranory &

Up to June 2020
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PAN-EU 5G CORRIDORS

The 29 countries that signed a Letter of Intent signed on Digital
Day 2017 agreed to designate digital cross-border corridors,
where vehicles can physically move across borders and where
cross-border road safety, data access, data quality and
reliability, connectivity and digital technologies can be tested
and demonstrated.

The European Commission’s ambition is to focus on These corridors initially included:
these corridors in future EU automated-driving projects,
when devising digital policies, which includes
cybersecurity, privacy, 5G, the Intemet of Things, the
data economy, the free flow of data, etc.

+ Metz-Merzig-Luxembourg (France, Germany,
Luxembourg)

+ Rotterdam-Antwerp-Eindhoven (Netheriands
Belgium, Netherlands)

The EC and Member States have agreed on 8 Pan-EU * Porto-Vigo and Merida-Evora (corridor Lisbon —

5G corridors sofar. Madrid),

« the E8 “Aurora Borealis” corridor between Tromsg
Under the European 5G vertical sirategy, Connected (Norway) and Oulu (Finland) and
and Automated Driving (CAD) is considered as a « the “Nordic Way” between Sweden, Finland and
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Scoreboard EU 27+UK: significant progress made since June 2019

5G scoreboard — EU-27+UK (September 2020)
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2 6 40 / 5G spectrum assigned throughout the
. 0 EU-27 plus the UK*

Assigned and usable in Assigned but
2020 not-usable in 2020

700 MHz pagss

Not assigned

3.4-3.8 GHz

26 GHz [&k3:) 89.3%

* represents the total amount of spectrum assigned in all 27 Member
States and in the UK. The figure is expected to increase following the
recently updated EU telecom rules

5G corridors
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5G Cross-Border
corridors
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5G Cross-Border
corridors

September 2020

Member States + UK
have published national
5G roadmaps

H— Finland
E= Sweden

= Estonia

United Kingdom
&= Denmark

=l
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Scoreboard EU 27+UK: September 2020 spectrum figures =6 <

European 5G Observatory

5G spectrum — EU-27+UK (22 September 2020)

= 26.4% of spectrum
assigned compared to
14.2% in June 2019

2 6 4(y 5G spectrum assigned throughout the
. 0 EU-27 plus the UK*

Assigned and usable in Assigned but  Not assigned

= The 3.6 GHz band 2020 not-usable in 2020

assignment is
progressing with more
auctions in 2020

700 MHz HIZY/3 ) -

3.4-3.8 GHz Y3 55.4%

26 GHz k&kA: -/ 89.3%

* represents the total amount of spectrum assigned in all 27 Member
States and in the UK. The figure is expected to increase following the
recently updated EU telecom rules.

= In specific cases,
spectrum has been
assigned but cannot be
used in 2020
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5G SCOREBOARD: INTERNATIONAL

%December 2018
AT&T (network only)
= sune 2018 October 2018 Early 2019 AT&T E= april 2019
Elisa (Network only) Verizon (FWA) (end-user devices) Verizon (mobile services)

COMMERCIAL LAUNCHES 2018

0.‘
+¥» | December 2018
(business users)

April 2019

(end-users)

Scoreboard — International scoreboard (September 2020) =6+
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T-Mobile (pre-launch)

%t :\"33;12019 ces) September
print (mobpile services
June 2019 2020

2019

May 2019
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= May 2019

T-Mobile Austria

sune 2019 || L oune 2019 || ™, 2019 || [l ] August 2019

2019

Autumn 2019

Commercial launch

April 2020
DDI, Softbank, IEAUQUSt 2021
NTT Docomo Olympic Games
2020

I] June 2019

\Vodafone Vodafone, Digi Vodafone Vodafone
Lz
’ ( July 2019

August 2019 _— September 2019 I I October 2019

J|

End 2020 5G launches by end of 2020 in all J

TIM, Vodafone Vodafone Three (FWA) T-Mobile Orange Member States (5G Action Plan)
5G SPECTRUM
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= 18 EU 27 countries + UK
= 30+ players

= Almost all 5G networks use the 3.6
GHz band

" The 2.1 GHz also used

Major commercial launches in Europe: 5G live in 18 markets =

* «

European 5G Observatory

1 8 Countries with
5G commercial service

' 5G commercial service

" No 5G commercial service
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Presence of 5G in a market does not mean universal coverage =y

European 5G Observatory

100s+ 2B W o
cell sites Small scale deployments @ i

A

10,000+ _
cell sites Medium scale deployments g O —

el Large scale deployments ‘ .0,

cell sites

Source: 5G Observatory and IDATE DigiWorld, Sept. 2020
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No global 5G killer app...too early to define and will be country-specific SG+

European 5G Observatory

= Often higher speeds and data throughputs
=" 5G FWA / 5G mobile services
= Mostly B2C/eMBB services: UHD video, AR/VR, gaming/entertainment, education, virtual communications

= 5G services pushed by the Covid-19 pandemic
=Virtual office / virtual education with holograms/AR/VR SK Telecom 5G Smart Office

»eHealth services
=Aided diagnosis
*Robotics treatment/remote care/medical loT
=Security 1.
*AR/VR aided surgery SMART OFFICE
=Collecting patient data '
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Conclusions =l

European 5G Observatory

= 5G deployments are under way in the EU: 16 countries with 5G commercial services
= Spectrum assignments: 25.5% of spectrum assigned in the three pioneer bands compared to 14.2% in June 2019
= The Covid-19 pandemic delayed 5G by a few months in some countries:

= Cellular networks have successfully coped with increased traffic requirements

»The Covid-19 increased awareness of the need of digital sollutions, incl. Telehealth, teleworking

But

= Spectrum auctions in a number of countries were delayed by a few months....
»Delayed auctions are now completed or imminent
»Freeze of Release 16 was postponed to June 2020 and Release 17 likely to be postponed as well

»Some deployments or investments were delayed
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