55 A

INFRASTRUCTURE ASSOCIATION

CONNECTED dITY

- Canturopeleadin5G?
Technologies, standgrds& g

CONNECTEDHOUSE  ~

- ﬂﬂﬁum for §G

/\/\ /h

S ‘h“ n 1y
i b l)‘JganIPlérreﬂBlenalmeﬁ "N
Segret&ry Gemim#m 5G InfrastruﬁWW@SW%oc:atlon

1

http://5g-ppp.eu/

26/10/2016 CEPS Digital Forum Seminar, 26 October 2016, Brussels 1

H



http://5g-ppp.eu/

3 Summary

lllll
llllll

ot
Q. g-f
S = Challenges & bottlenecks for 5G development
28 =
o b . .
525 ®™e The importance of standards: how will they be
g:: = defined?
cHE
= 8%5&555555 °
A - “mm® Spectrum: which bands need to be
e E harmonized?
" om

26/10/2016

g
m E CEPS Digital Forum Seminar, 26 October 2016, Brussels

S5 A



9 Rationale 5514

llllll
llllll

In the context of increasing 4G deployments worldwide, the journey to
4 5G has already begun and developments are taking place worldwide,
notably under the umbrella of ITU and the 3GPP roadmap The 5G PPP

European Commission, is the biggest research investment in 5G
=3 worldwide. It has signed cooperation agreements with the other
Regional 5G Associations worldwide, in order to reach a globally
s« harmonized standard that will give place to commercial launches
everywhere as of 2020. 5G has therefore the vocation to become « the
system of systems » for ubiquitous, ultra fast and fully interoperable
=== COmMmMunications, whatever be access networks, locations and mobility
conditions. Huge oppportunities, but also challenges pave the way of
"E these developments towards this new 5G ecosystem, in which vertical
industries and sectors, such as health, security, enerqgy, transports,

[ automotive,..., will be major stakeholders.
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9 5G PPP in Horizon 2020 of the EU S5 1
(T

""" « 5G PPP is a research program in Horizon 2020 of the EU dedicated
4 to 5G system research
(D

 Budget for 2014 — 2020 time frame

B — Up to 700 million € public funding

— Matched by private side including leveraging factor 5 of additional
private investment results in private value of about 3.5 billion €

ki

Research program is addressing all building blocks of a future
communication network and a huge number of huge cases from
vertical sectors

A

llllite BG Infrastructure Association vision paper
published at Mobile World Congress 2015 in

“E Barcelona

m

communication networks

http://5g-ppp.eu/wp-content/uploads/2015/02/5G-Vision-Brochure-v1.pdf

w * First set of projects started on July 1, 2015

Source: 5G Infrastructure Association.
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Horizon 2020 5G PPP
Call 1 selected projects

S5 A
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CogNet
Building an Intelligent System of
Insights and Action for 5G Network

Management

SELFNET

Framework for SELF-organized network
management in virtualized and
software defined NETworks

Radio-related cluster
Fronthaul/Backhaul
Hardware implementatio

Network automation
SDN, NFV, Cloud and

5G lnfféstructure PPP
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Virtualisation

~

(s -nata  sonATA
Service Programming and
Orchestration for Virtualized
Software Networks

(-
-
-
)
O
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GEX Security
5GEXx

5G Exchange

vero o VirtuWind

Virtual and programmable
industrial network prototype
deployed in operational Wind park

SUPERFLUIDITY
Superfluidity: a
super-fluid, cloud-
native, converged
edge system

Coh’erent

SESAME SESAME
Small cElIS coordinAtion for
Multi-tenancy and Edge services

communication networks
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Flex5Gware
@ Flexible and
e efficient
hardware/softwar
e platforms for 5G
network elements
and devices

S MAGIC

' 26/10/2016
Source: 5G PPP, https://5g-ppp.eu/5g-ppp-phase-1-projects/.



https://5g-ppp.eu/5g-ppp-phase-1-projects/
https://5g-ppp.eu/euro-5g/
https://5g-ppp.eu/5g-ensure/
https://5g-ppp.eu/charisma/
https://5g-ppp.eu/selfnet/
https://5g-ppp.eu/cognet/
https://5g-ppp.eu/5gex/
https://5g-ppp.eu/5g-xhaul/
https://5g-ppp.eu/xhaul/
https://5g-ppp.eu/sesame/
https://5g-ppp.eu/virtuwind/
https://5g-ppp.eu/sonata/
https://5g-ppp.eu/superfluidity/
https://5g-ppp.eu/5g-norma/
https://5g-ppp.eu/metis-ii/
https://5g-ppp.eu/fantastic-5g/
https://5g-ppp.eu/coherent/
https://5g-ppp.eu/mmmagic/
https://5g-ppp.eu/speed-5g/
http://www.flex5gware.eu/
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Vertical sectors 55 A
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White papers on
— 5G and Factories of the Future
— 5G and Healthcare
— 5G and Energy
— 5G and Media
— 5G and Automotive

|dentification of =, =
— main use cases

— requirements and

— areas for research and innovation

hG empowering
vertical industries

56 VERTICAL
SECTORS

Vertical workshops
— June 18, 2015 =
— November9, 2015 NE—

* White Paper published at Mobile World Congress 2016

https://5g-ppp.eu/wp-content/uploads/2016/02/BROCHURE_5PPP_BAT2 PL.pdf

Source: 5G Infrastructure Association.

26/10/2016 6


https://5g-ppp.eu/wp-content/uploads/2016/02/BROCHURE_5PPP_BAT2_PL.pdf

5G network infrastructures will be a key asset to

support a societal transformation, leading to the
s fourth industrial revolution impacting multiple

ENERGY

© Grid access
© Grid backhaul
© Grid backbone

FACTORIES OF THE FUTURE <@

© Time-critical process control

© Non time-critical factory automation
© Ramota control

eouverssene © Intra/Inter-enterprise

© Assats and interventions
management in Hospital

........... Sl © Robotics
© Connected goods © Remotes monitoring
© Smarter medication

MEDIA &
ENTERTAINMENT

© Ultra High Fidelity Media
© On-site Live Evant Expariance
© User/Machine Generated Content

AUTOMOTIVE ‘ | \ .

© Bird's Eye View
© Automated driving © Digitalization of Transport and Logistics
© Share My View © Information Society on the road

5G Infrastructure PPP
The European path towards global next generation
communication networks

© Immersive and Integrated Media
© Cooperative Madia Production
© Collaborative Gaming

Source: 5G Infrastructure Association: 5G Empowering vertical industries. White Paper, 2016, https://5g-ppp.eu/wp-
content/uploads/2016/02/BROCHURE _5PPP_BAT2_ PL.pdf.
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5G will transform networks into intelligent S5 1A
orchestration platforms and pave the road to new
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business models and value propositions.

(_—. \
ENERGY

MEDIA & [
ENTERTAINEMENT ﬁ eHEALTH

MANUFACTURING

Carsas

Factory automation Blood pressurs
a nomadic software sensor for e-health
radio node \ Energy smart metars
Shared
towers NETWORK HARDWARE
Hotirtion FUNCTIONS SOFTWARE MANUFACTURER / VENDOR
PROVIDER PROVIDER

broadcasters Network
and telcos slicing g,

OTT CONTENT &
SERVICE PROVIDERS

il

END
USERS ®

¥l NETWORK & SERVICE
S OPERATORS
FACILITY & a >

EQUIPEMENT

L e

§ FIGURE 1. AN EVOLVING VALUE CHAIN
Source: 5G Inffastru'!:rureﬁsmﬁﬁfmp'dwwml' fon: ing vertical industr;

content/u 2016/02/BROCHURE .5PPP. BAT2 .PL.pdf. .
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3 5G architecture will provide multiple, highly flexible, &G A
end-to-end network and cloud infrastructure slices

_— over the same physical infrastructure.
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3 5GPPP Architecture Work Group S5 rer
A White paper published June 1, 2016
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* Launched within the 5GPPP Initiative with participation of 5GPPP
4 projects but input also from non-5GPPP projects
I
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3 Members of 5G Infrastructure Association S51a

" Industry Research
* ADVA Optical Networking SE » CEA-LETI
c 4 * Alcatel-Lucent » Centre Tecnologic de Telecomunicacions de
-% * Airbus Catalunya (CTTC)
¢ mmm " Atos » Consorzio Nazionale Interuniversitario per le
§ =z e+ Deutsche Telekom Telecomunicazioni (CNIT)
A ;ﬂ 2 * DOCOMO Communications Laboratories Europe GmbH ¢ Fundacion IMDEA Networks
& v x g * Ericsson * Instituto de Telecomunicacoes
o ® g * Huawei Technologies Dusseldorf GmbH » IST = University of Lisbon
5§ “‘;’ * IBM Research + TNO
O a" c = * Intel Mobile Communications * University of Bologna — DEI
g g -% * NEC Europe Ltd., NEC Laboratories Europe
w s v * Nokia
%E é ‘4 * Orange Labs SMEs
G ° g - : ::rsnsung Electronics Research Institute Ltd. * Integrasys SA
¢y € O [ . * INTERINNOV
3 » Telecom Italia * M.B.L.SRL
g E : Te:efonlca +D * Nextworkss.r.l.
% Telenor ASA . Quobis
2 * Telespazio o
= g * Thales Alenia Space * Sequans Communications

it e Turk Telekominikasyon A.S.

26/10/2016 11
Source: 5G Infrastructure Association.
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3 Key challenges 55 1A
(L

= 5G PPP Program will deliver solutions, architectures,
4 technologies and standards for the ubiquitous 5G communication
Infrastructures of the next decade
(I

* Program Ambitions: Key Challenges / High level KPIs

...........

"""""" » Providing 1000 times higher wireless area capacity and more
varied service capabilities compared to 2010

e Saving up to 90% of energy per service provided. The main focus
will be in mobile communication networks where the dominating
energy consumption comes from the radio access network

Reducing the average service deployment time cycle from 90

hours to 90 minutes

» Creating a secure, reliable and dependable Internet with a “zero

perceived” downtime for services provision

Facilitating very dense deployments of wireless communication

links to connect over 7 trillion wireless devices serving over 7 billion
people

----- « Enabling advanced User controlled privacy
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Source: 5G Infrastructure Association.
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3 EC 5G Action Plan (Sept 2016) S5 1A

- Align roadmaps and priorities for a coordinated 5G deployment across all EU

Member States, targeting early network introduction by 2018, and moving
=z towards commercial large scale introduction by the end of 2020 at the latest.
- Make provisional spectrum bands available for 5G ahead of WRC-19, to be
complemented by additional bands as quickly as possible, and work towards a
recommended approach for the authorisation of the specific 5G spectrum
bands above 6 GHz.

- Promote early deployment in major urban areas and along major transport
paths.

=== - Promote pan-European multi-stakeholder trials as catalysts to turn
technological innovation into full business solutions.

- Facilitate the implementation of an industry-led venture fund in support of
5G-based innovation.

- Unite leading actors in working towards the promotion of global standards.

4 The Commission has identified the following key elements for the plan:
(D
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3 Use-cases originating from verticals have to be

onset with high priority and covered in the early
& phases of the standardization process.
2006 | 2017 | 2018 | 209 | 2020
ITU IMT-2020 requirements IMT-2020 proposals IMT-2020 spec
_ #§ wrc 19
3GPP
NNTR S': Ci>6 Gtz |
..............................
Sl: 5G enhancements Sl: self-evaluation

LTE evolution LTE evolution LTE evolution LTE evolution

Y\ SA1 SMARTER S| SA1 SMARTER WI

ETSI NFV Phase 2 ] NFV Phase 3
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3 5G PPP International cooperation 55 1A
(L

® » China 12020
— MoU signed with IMT-2020 (5G) Promotion Group on September 29, 2015 in
4 Beijing
(I

* Japan .:XG:IIMIIF

i — MoU signed with The 5G Mobile Communications Promotion Forum on
March 25, 2015 at NGMN Industry Conference in Frankfurt, Germany

* Korea SGR,.,,

— MoU signed with 5G Forum on June 17, 2014 after signature of Joint Declaration
between EU Commission and Korean government in Seoul, Korea

y b
usa B
— MoU signed with 5G Americas on March 2, 2015 at Mobile World Congress 2015

in Barcelona, Spain

ki
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communication networks

— Two events per year S
= S W
— Rotation between continents MT-2020 DCme SGRorum sieron
— MoU signed between IMT-2020 (5G) Promotion Group, 5GMF, 5G Forum, 5G
Americas and 5G Infrastructure Association on October 20, 2015 in Lisbon
E CEPS Digital Forum Seminar, 26 October 2016, Brussels

26/10/2016 15
Source: 5G Infrastructure Association.
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55, IS Inviting you to the

5G Global event in Rome, Italy
on November 9 and 10, 2016

Enabling the 5G Ecosphere
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The Fifth Generation Mobile Communications Promation Forum
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4  Spectrum proposed pioneer bands 554

4 + 3.4-3.8GHz

=>» eMBB for single digit Gbit/s urban
mobile coverage

e 24.25-27.5 GHz (“25 GHz”) 31.8 - 33.4 GHz
(“32 GHZ"”)

=» eMBB for up to double digit Gbit/s
EEEsEEEEE P 700 MHZ
= mMMTC/URLLC universal coverage

ki
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= Source: 5G - IA WG Spectrum
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