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5G

The European Commission 5G
Action Plan

5G is about personal
communications, but also
about M2M communications

Luxembourg prepares to launch
5G by 2020

digital 9

the mobile communications infrastructure of the future luxembourg

e Clear targets for 2020 and 2025
e Start by 2020, at least in one city
e By 2025: cover major cities and transport routes

e Smart cities, smart home, e-Health, intelligent transport

e Not only for business, but also for public bodies and for
people

e National strategy Luxembourg: acknowledge the
strategic importance of 5G



@ 1 Gbps access for all by 2025.

Only FTTH, DOCSIS 3.0/3.1 and 5G are capable of delivering speeds above 1Gbps
broadband access technology roadmap — downstream speed range
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5G enhanced capacities

‘ Enhanced \
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/ 3D video, UHD screens
/ and 4K video
/ transmission

Augmented reali
and virtual reality

Mass cloud computing

) Ultra-reliable
Industry automation

and low latency

machine type communications

communications 99.9999% reliability for
10° devices/km? Mission critical applications mission-critical

with long battery life v communications and
1ms latency

Massive

Self-driving cars



5G - frequencies digital 9

a strategy for the introduction of 5G in Luxembourg. luxembourg
® © @
Cellules a basse Cellules a haute Cellules @ ondes
frequence fréequence millimétriques
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Infographie basée sur un diagramme OFCOM (OFCOM 2017 : Update on 5G spectrum in the UK)

Evénements d'envergure Communications de véhicules Surveillance Transport & Connexions résidentielles
Milliers d'utilisateurs Infrastructures de transport environnementale infrastructure améliorées,
et ville intelligente énergie intelligente



Smart City Applications

* Connected cars: Traffic Flow Management

e Car parking: available slots, remote parking
* Public Transport Management — Bike system
* Smart Metering

e Control of public lighting or other devices

* Sightseeing : tourist guide, virtual reality

* Drones

digital %

luxembourg



Crucial role for 5G in the Smart City Ecosystem

* Smart City applications can be implemented without 5G
 Many M2M communications require low data volume (ex: metering)
* 4G can support high data rates (for video transmissions)

* 5G allows for implementation of many applications at the same time

* 5G enables
* Low latency communications
* Near real time video transmission for remote piloting

* Network slicing
 Service level assured for mission critical applications (e-health, PPDR, ...)



Q 5G forecast for Luxembourg
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5G population penetration
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At least 39% of the population will have a 5G subscription by 2025

5G population penetration in Luxembourg

2020 2021 2022 2023 2024
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@ 5G for Smart city — facilitators digital O

w Extensive fiber network
State-of-the-art
datacenters

luxembourg

Regulatory framework

Government’s willingness
to co-invest




@ 5G — regulatory considerations & deployment barriers digital Q

Proactive regulation will be crucial to alleviate concerns across all network phases luxembourg

In particular for deployment
of small cells for 5@,
administrative procedures
could be reviewed

e Rights of way on the public domainPermissions of works
e Building permits
e Electromagnetic fields

e Sharing of infrastructure and sharing of spectrum
e Access to fiber
e Access to buildings and urban furniture

Access to existing network
infrastructure

Certification Environmental Spectrum
and Permits issues availability

4G

Electricity Access to public
infrastructure 10



Goals: <

Pilot projects: <

digital Q

luxembourg

Encourage and support initial deployments
Learn early about issues and challenges to be addressed

Pioneering deployments of 5G to showcase innovative
potential of 5G

Urban showcases, industrial showcases and transportation
networks

11



5G — pilot zones in Luxembourg— Y
6 . digital
candidates luxembourg

* The candidate zones vary both in sector coverage

and geographic topology
Kirchberg
area

Automotive CFL Logistics
hub center

Candidate
Areas

University Transport
campus network
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digital %

G 5G call for projects luxembourg

o Launched in June 2019
o 29 projects submitted by September 2019
o projects currently undergoing evaluation

o projects to be launched in 2020

13



e 5G — strategy — role public authorities

Encourage and
facilitate 5G
implementation

Open exchange

stakeholders

digital %

luxembourg
Roadmap, with : Financial

. . Review

timeline for support or
) regulatory :
granting : public
; environment :

frequencies investment

Assess use of
5G for sectoral
policies

Set fees for 5G
spectrum



@ Let’s talk usembourg

o Luxembourg 5G conference

o 11-12 December 2019
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