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5G European approach, opportunities for the next decade

« Digital Industries » | « Physical Industries »

Share of GDP 30% 70%
Digital Investment 70% 30%
Annual Productivity 3% 0,7 %
GrOWth (15 Years avg) Source, Nokia quote from:The comjng productivity boom, Michael Mandel, Brett Swanson

Automation and Industry] 3,5 to 10 Trillion €|by 2025 (McKinsey)

Network investment, doubling current broadband revenues.

= Industrial/Vertical applications: a strong innovation driver for next decade
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5G opportunities

FACTORIES OF THE FUTURE ENERGY 5G empowering
© Time-critical process control = © Grid access Venlcal Indust”es

© Non tima-critical factory automation d © Gnid backhaul

© Assots and interventions
management in Hospital

© Robotics

© Ramota control i © Grid backbona

© Intra/Inter-anterpnse
communication

© Connacted goods J A © Romote monitoring
© Smarter medication

56 VERTICAL
SECTORS

MEDIA &
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© Ultra High Fidaelity Madia

©® 0On-sita Live Evont Expariance

© Usor/Machine Genarated Contant
© Immarsive and Intograted Madia

© Coop Madia Prodi

AUTOMOTIVE | = & Cohacotis e

o
. d

© Bird's Eyo View
© Automated driving © Digitalization of Transport and Logistics
© Shara My View © Information Sociaty on tha road
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Regulatory Framework

The European Electronic Communication Code - Directive 2018/1972
Harmonisation - 5G and spectrum management

o Harmonised principles and criteria for authorisation regimes and sharing conditions

e A reference framework on conditions and fees for rights of use and design of assignment processes

e A peer review for internal market consistency on spectrum authorisation using best practice

o Promotion of spectrum trading and leasing

o Coordinated timing of 5G spectrum assignment - deadline for 5G Pioneer Bands: December 2020

o Sufficiently long duration of rights for 5G spectrum: 20 years of regulatory predictability

Two years for Member States to implement in their national legislation

Preparation of an implementing act, which will specify the physical and technical characteristics of small
cells that will allow their exemption from individual prior permits

Recommendation on Cybersecurity, 26 March 2019
[




Cybersecurity#SG networks*

By 31 December, Member Sates to
agree on a toolbox of
mitigating measures.

By 1 October, MSs to agree on
EU risk assessment also based on
ENISA’s 5G threat landscape.

r

By 15 July to be sent to ENISA&EC
By 30 June - MSs to complete
National risk assessment

By 30 April
2019

_ * EC Recommendation 2019/534wo of 26.03.2019
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5G Observatory - progress towards 5G market introduction

Assigned and Assigned but not
10 published national 5G roadmaps: usablein 2020 usablein 2020

* Austria

[

16.7%

= Estonia

= Finland

* France

= Germany

* Luxembourg
= Netherlands
= Spain

5G roadmaps
5G PIONNER SPECTRUM”
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* Sweden
= UK

147 5G trials in the 28
MSs N,

LY

35 5G-enabled Cities
identified

10 "digital cross-
border corridors"
established
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5G TRIALS

5G CORRIDORS




Stretching
Hot Spot
data speeds

4G + WiFi

5G Infrastructu

26 GHz

A spectrum ‘M

Stretching urban
mobile data speeds

e Fabric

Spectrum: EU 5G Pioneer Bands

Hot spots coverage (up to 10 Gb/s); e.g. railway stations,
sport events, smart factories.

Member States to allow the use of at least 1 GHz of the 26
GHz frequency band

ses!
x' serving different Us€ ca

Urban coverage with dense small cells
3.6 GHz (1-3 Gb/s); e.g. mobile Gb/s society,
smart cities, smart metering

700 Universal coverage
MHz (10’s of Mb/s) of
reliable connectivity;

e.g. smart grids
Source: 5G-PPP
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- Number of reported 5G trials in the EU
and 5G cities identified by the Member

States shown in this map

-

5G cities

 European cities, where commercial 5G
services have been concretely announced by
operators or where major 5G city pilots in
view of a commercial service launch are
taking place;

* Source: information provided by the
Communication Committee.
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E : European 5G Observatory
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See: https://Sgobservatory.eu/meploymeﬁts/ 5g-cities/
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> 180 trials in 28 countries

23 of the 28 MSs of the European Union
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55 PP

The 5G Infrastructure Public Private Partnership

* 1.4 Billion Euro joint initiative of European ICT industry (5G- IA) and European Commission

» objective: to rethink the infrastructure and create Next generation of communication networks and
services

* Projects : currently in third phase since June 2018; 40 projects undertaken in Phase 1 (19) and
Phase 2 (20) under Horizon 2020

« Industry-drive, competitivenes across value chain ; motivation :

Global consensus and standards;
Interoperability, spectrum
Use case best practices

Addressing global societal challenges
[
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55 PP

The 5G Infrastructure Public Private Partnership

decide on
common actions
and initiatives of

Structure

address the inter- the programme
working of the
technical solutions STEERING Pre- .
developed within the BOARD standardisation Spectrum 5G Architecture
projects and ensure
coherence and .
consistency across the
programme TECHNOLOGY
TOPICAREAL —— BOARD Software Network Vision and
TOPICAREA2 —= Network Management Societal
TOPIC AREA 3 —= and QoS Challenges
TOPICAREA 4 —= om 04
TOPICAREA5 —= PROJECT
TOPICAREA6 —=
TOPICAREA 7 —= Security SME Trials
TOPICAREAM ——
COORDINATION = ACTIVE PPP PROJECTS
IMT-2020 Test,
5G INFRASTRUCTURE PPP 5G Automotive Evaluation Measgr;g;?ent
an S
Group Validation

For more details, click https://5g-ppp.eu/

Work Group



https://5g-ppp.eu/
https://5g-ppp.eu/
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Infrastructure projects
. 5G EVE: 5G European Validation platform for Extensive trials, % P PP
« 5G-VINNI: 5G Verticals INNovation Infrastructure The 5G Infrastructure Public Private Partnership
« 5GENESIS: 5G End-to-end Network, Experimentation, System Integration, and Showcasing
Advanced 5G validation trials across multiple vertical industries
« 5G-HEART: use cases of healthcare, transport and aquaculture,
« 5G-SMART: smart manufacturing, robotics
« 5G-TOURS: SmarT mObility, media and e-health for toURists and citizenS
« 5G !'Drones: use cases — public safety monitoring — disaster relief operations
o 5G-VICTORI: Large scale field Trials for Rail, energy and media Industries
« 5GROWTH: Industry 4.0, Transportation and Energy - Al-driven Automated and Sharable 5G E2E solution
« 5G-SOLUTIONS:Factories, energy, cities, ports, Media and entertainment

Automotive projects
« 5G-MOBIX, 5G-CROCO, 5G-CARMEN: 5G Cross-Border Control; 5G for Connected cooperative and Automated
Road Mobility in EU
Complementary project
« 5G-DRIVE : focused on EU-China 5G Collaboration - interoperability eMBB - V2X
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' Main Facility that offers 5G pan European Services (e.g. to ICT-19) with well defined SLAs

3,

5G PPP Support to
Vertical Pilots:
E2E Infrastructure

(@) Experimentation Facility for advanced Experimentation and Testing

@ Moving Experimentation Facility Site

5G-Vinni
5G-EVE
5Genesis

% 5G6-UINNI

Rapid response vehicle
(any facility / location)

5G-VINNI : https://www.5g-vinni.eu/facility-site/
5G-EVE: https://www.5g-eve.eu/end-to-end-facility/
S5GENESIS: www.5genesis.eu

i:? Additional ICT-19 Projects
Platforms & Nodes: Aachen,
Aalto, Bristol, Brussels, Dublin,
Groningen, Heroya, Kista, Aveiro
Oulu, Reutlingen and
Trondheim

Limssol 5Genesis

Vessel with on-board hotspot




Note: List of corridors is non exhaustive and subject

to extensions
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Connected & automated Mobility over cross border corridors

8 prseFNo

— 5G Cross-Border
LFWV-EE  corridors
=_ Corridor maps develop constantly
¢ in accordance with Member States’
new agreements
BE-NL &

7/ O\
7P\ = FR-LUX-DE
(@) S

3 Supporting Projects, to
be expanded:

« 5G CARMEN, Bologna to Munich
« 5G CROCO, Metz Merzig Corridor

- 5G MOBIX, PT-ES, EL-TK, urban sites
10 Cross Border Corridors

Next MFF: proposal towards
operational deployment
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Trormae

\ Qinlia
Agreermemts, Projocts,
Tosts
Inthcatives 56 corridors
under CLF (deployment) Turku Nehtnlu

Ok ¥, 5I0|hlmlrn

Target corridors under
CEF2 programme “;"“"'" ,.:..._,\ SR .
(Connecting Europe Facility) {2"{3;3{3%:"3':;“; Z}\ v-mm .
Py v "" s A rankfury vw‘w
Mot " e
Mulhouse , o‘,:m{ Z v .,‘h;,:::m“
« Strategic Deployment . g, s i g ...m»‘m\. Sosews
Agenda » under ”“"}i‘ C Marseille Olhovlv"d “m::lov % ¥ Conatanta
Lisbon u "\\l dng .23‘,”‘\
development evord > Menca ., F:
Palermn o ,2“'“ v Athons

https://ec.europa.cu/digital-single-market/en/cross-border-corridors-

connected-and-automated-mobility-cam s
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5G Action Plan: European targets for 5G introduction

We are here

Early
5G launch
in selected / 5Gin

areas : all urban areas

and along

main transport

Commercial launch paths
of 5G services

in at least
one major city

in all MS

Comprehensive roll-out
with geographical and sectorial focus

Coordinated launch
throughout single market
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tsdsi

ETSI77_
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The Standards People

Objectives

adding
additional
weight to
European and
Indian ICT
standardisatio
n efforts at
the global
level

promote
closer
alignment of
standards
between
India and
Europe,
interoperabili
ty and the
ease of doing

business

European
Commission

—
-EU ICT

STANDARDISATION
COLLABORATION

(EU-funded project)
(2016-2019)

Activities
underta ken

2k+
engage
ments 18
Webinars

5 tutorials
and
hackathons

Several
workshops
and event

partnerships

Focus Areas

SECURITY

*above images for representation purpose only
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India-EU 5G Workshop on 5nG Technology Landscape,
February 2019

Some conclusions:

ETSI and TSDSI will work jointly in 3GPP to achieve harmonization of 5G standards

The possibility of conducting hackathons and Interoperability events leveraging the
multi-institute 5G Test Beds programme of India may be explored.

Continuous dialog among experts, sharing of experiences from trials and
implementations, and alignments to ensure globally harmonized standards is
crucial for 5G. It was decided to organize similar workshops at regular intervals, to
continue this dialog.

As follow up, India (TSDSI) to join the regional 5G Multilateral MoU existing
between Europe (5G-IA), China (IMT2020 PG), Japan (5GMF), Americas (5G
Americas), Korea (5G Forum) and Brazil (5G Brasil)

]
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5G Public Private Partnership
Industrial cooperation cartography

NOKTH
FACIFIC

OCLAN

SOUTH
ATLANTIC
OCIAN
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Conclusion
Europe moving towards 5G deployment by 2020

First 5G version will not fulfill the vision of 5G for vertical industries

Progress are needed with the industrial ecosystems and standards are needed
International common approaches needed to avoid standard fragmentation
Next standardization will offer opportunity to introduce new Work Items

Similarly, joint agreement at WRC 2019 on spectrum will be key




