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9 5G PPP in Horizon 2020 of the EU S5 1A
([

"+ 5G PPP is a research program in Horizon 2020 of the EU dedicated
* to 5G system research
(D
=

« Budget for 2014 — 2020 time frame
— 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 €

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

A

communication networks

« 5G Infrastructure Association vision paper published

at Mobile World Congress 2015 in Barcelona
http://5g-ppp.eu/wp-content/uploads/2015/02/5G-Vision-Brochure-v1.pdf

First set of projects started on July 1, 2015

llllll
||||||
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Source: 5G Infrastructure Association.

55
=,


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

communication networks

5G PPP Vision and Requirements =51a

5G new service capabilities
USER EXPERIENCE CONTINUITY INTERNETOFTHINGS MISSION CRITICAL SERVICES

5G needs to support efficiently three different types of traffic profiles

— high throughput for e.g. video services
— low energy for e.g. long-living sensors
— low latency for mission critical services

5G covers network needs and contributes to digitalization of vertical markets

— automotive, transportation, manufacturing, banking, finance, insurance, food and agriculture
— education, media

JOETHE

EEEE — city management, energy, utilities, real estate, retall

5G Infrastructure PPP
The European path towards global next generation

— government
— healthcare

Sustainable and scalable technology to handle

— anticipated dramatic growth in number of terminal devices
— continuous growth of traffic (at a 50-60% CAGR)

— heterogeneous network layouts

lﬂﬁﬂé

= — without causing dramatic increase of power consumption and management complexity within
E networks
30/06/2016 4

Source: 5G Infrastructure Association: Vision White Paper, February 2015.
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4 * 5G will provide an order of
maghnitude improvement in
-  performance in the areas
of more capacity, lower o
latency, more mobility, L
increased reliability and

=
i
W availability ALY

09.999%
* 5@G infrastructures will be

also much more efficient in
SERVICE DEPLOYMENT TIME

mmm ~ terms of a0 mintes
— energy consumption
E — service creation time
— hardware flexibility
ot
it

30/06/2016

Source: 5G Infrastructure Association: Vision White Paper, February 2015.

5G PPP Vision and Requirements
5G will have disruptive capabilities
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5G PPP Contractual Arrangement =51a
KPIs for Monitoring

[ Ll

wt ©  Business-related KPlIs:

W E .

A

SRRRIIEEIE

Leverage effect of EU research and innovation funding in terms of private investment in R&D for
5G systems in the order of 5 to 10 times;

Target SME participation under this initiative commensurate with an allocation of 20% of the
total public funding;

Reach a global market share for 5G equipment & services delivered by European headquartered
ICT companies at, or above, the reported 2011 level of 43 % global market share in
communication infrastructure.

Performance KPIs:

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

Reducing the average service creation time cycle from 90 hours to 90 minutes (as compared to
the equivalent time cycle in 2010);

Very dense deployments to connect over 7 trillion wireless devices serving over 7 billion people;
Secure, reliable and dependable Internet with a “zero perceived” downtime for services
provision.

e Societal KPlIs:

£

Enabling advanced User controlled privacy;

Reduction of energy consumption per service up to 90 % (as compared to 2010);

European availability of a competitive industrial offer for 5G systems and technologies;
New economically-viable services of high societal value like U-HDTV and M2M applications;
Establishment and availability of 5G skills development curricula in partnership with the EIT.

30/06/2016 6

Source: 5G PPP Contractual Arrangement.
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3 International activities on 5G getting momentum S51a

Ao
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ITU-R Visions Group

EU
*  Framework Program 7, e.g. METIS and 5GNow projects
* 5G PPP in Horizon 2020

Germany — 5G Lab Germany at TU Dresden
UK — 5G Innovation Centre (5GIC) at University of Surrey

uUsS

* Intel Strategic Research Alliance (ISRA)

* NYU Wireless Research Center

* 5G Americas, MoU |r, 5@‘&) signed
China %) o

* 863 Research Program
* Future Forum
«  IMT-2020 (5G) Promotion Group, MoU “t ’MT 2050 S|gned

PPP

Japan —The 5G Mobile Communications Promotion Forum, MoU “t ':j AMIIF signed

Korea —5G Forum, MoU |t —Seﬁamm signed

Taiwan — TAICS, Ministry of Science and Technology, Ministry of Economic Affairs

Russia — 5GRUS by Russia’s Icom-Invest

CJK White Paper

NGMN — White paper on future requirements
Company internal research

Multilateral MoU on a series of Global 5G Event signed on October 20, 2015 in Lisbon
e Two events per year, rotation between continents TMT-Q()QQ SCumir SG?:\urum o 7

30/06/2016 =) MT-2020 M AP

Source: 5G Infrastructure Association.
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3 Working Groups =5 1A

(L
W —
x@ Em{&/%\\ ";;‘ HORIZON 2020
crmmm Vision and Societal
4 Pre-standards Spectrum
Challenges
g
oS- Cm‘ Cantinua
(LI

———.._,__""——-:_:

‘GLOBECOM

Use cases and
Architecture performance evaluation
@ models

Software Networks
(SDN and NFV)

€:$ DAYLIGHT

JOETHE

%IMI IF SG:?orum

Activity 5G PPP o

communication networks

Activity 5G International Network Management,
Contractual : .
I cooperation QoS and Security
(I Arrangement, KPIs W =
S Par-2020
E Activity Community
building and Public SME support
- Relations
s G Policy oriented Working Group under responsibility of Association
- Technology oriented Working Group under responsibility of 5G PPP projects
30/06/2016 9
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Source: 5G Infrastructure Association.
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K Horizon 2020 5G PPP 55 1A
Call 1 selected projects

111011
UL
3 () Radio-related cluster
: () Fronthaul/Backhaul
CogNet SELFNET () Hardware implementatio
Building an Intelligent System of Framework for SELF-organized network - Network automation

Insights and Action for 5G Network management in virtualized and
Management software defined NETworks

D SDN, NFV, Cloud and
Virtualisation

- Security

' 56=x vero Y o VirtuWind "
SUPERFLUIDITY 5GEX Virtual and programmable | ° -2t SONATA
Superfluidity: a 5G Exchange industrial network prototype Service Programming and
super-fluid, cloud- perational Wind park | Orchestration for Virtualized

native, converged Software Networks

edge system

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

5G Infféstructure PPP

The European path towards global next g
communication networks

l'AN'I‘ASnC%

Flex5Gware
. Flexible and
e efficient
hardware/softwar
= e platforms for 5G
network elements
and devices

10

" 30/06/2016
Source: 5G PPP, https://5g-ppp.eu/5g-ppp-phase-1-projects/.
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3 Vertical sectors S5 A
(I

* White papers on
— 5G and Factories of the Future
— 5G and Healthcare
— 5G and Energy
— 5G and Media
— 5G and Automotive

W E .

= |dentification of =, m
— main use cases hG empowering
. ) vertical industries
—q - requirements and .
| — areas for research and innovation N
. I

Vertical workshops
~ June 18, 2015 S
— November 9, 2015 I

womm L

......  White Paper published at Mobile World Congress 2016

https://5g-ppp.eu/wp-content/uploads/2016/02/BROCHURE 5PPP BAT2 PL.pdf

E Source: 5G Infrastructure Association.
30/06/2016 11
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Main technical requirements

55 1a

3 Vertical sectors
([T

i FACTORIES EHEALTH ENERGY

DATA RATE DATA RATE

COVERAGE

ACCURACY
w e 4 | POSITIONING
\ ACCURACY
RELIABILITY f 7

) = NB OF DEVICES RELIABILITY
() Time-critical process control

Non time-critical factory automation Assets and Interventions management .

Remote control ® Robotics @  Grid backbone

Intra/Inter-enterprise communication Remote monitoring Grid access
®  Connected goods Smart Medication Grid backhaul

MEDIA & AUTOMOTIVE
ENTERTAINMENT

DATA RATE MOBILITY

(SPEED)

COVERAGE MOBILITY

I
B

—~
m

communication networks

LATEN
POSITIONING
ACCURACY st
RELIABILITY
RELIABILITY DENSITY L.
Automated driving
— Share my view
LU (' Ultra high fidelity media Bird's eye view
i Ons-site live Digitalization of transport and logistics
User/Machine generated content ® Information society on the road
Immersive and integrated media
@ Cooperative media production
Collaborative gaming
30/964201@ . . A ) .
olrce: 5G Infrastructure Association: 5G Empowering vertical industries. White Paper, 2016, https://5g-ppp.eu/wp-

content/uploads/2016/02/BROCHURE 5PPP BAT2 PL.pdf.

DATA RATE

MOBILITY
(SPEED)

DENSITY
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3 5G PPP Vision and Requirements =51a
5G roadmap

b
E 2016 | 2007 | 2018 | 2019 | 2020
ITU IMT-2020 requirements IMT-2020 proposals IMT-2020 spec
e . WRC 19
-

Sl: 5G req.

Sl: 5G enhancements SI: self-evaluation

JOETHE

LTE evolution LTE evolution LTE evolution LTE evolution

communication networks

YW SA1 SMARTER S| SA1 SMARTER WI

Pomm L

ETSI NFV Phase 2 , NFV Phase 3

EE
s

30/06/2016 13

Source: 5G Infrastructure Association: 5G Empowering vertical industries White Paper, February 2016.



Exploitation of results 55 1A

5G PPP Phase | > 5G PPP Phase Il > 5G PPP Phase lll

5G research in FP7 and
4 in the private sector
|

Results from FP7
([ Projects contributed
SEEE to ITU-R on 5G vision

and requirements

lak

v

ITU-R Vision and Recommendatio { \

5G Infrastructure PPP
communication networks

@ WRC preparatory process

Trials | >

Contributions to standardisation and regulatory process ‘ L

via member organisations in respective bodies

The European path towards global next generation

Prototype and product development

Winter Olympics, FIFA World Cup, Summer@ympics,
Korea@ Russia 2018 Japan

2015 2016 2017 2018 2019 2020

55

30/06/2016 Release 12
Source: 5G Infrastructure Association.
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Networking opportunities =5 1A
e Networld2020 website: http://www.networld2020.org/
5G PPP website: https://5g-ppp.eu/

An“

SRRRIIEEIE

communication networks

Participation in Networld2020 and 5G PPP activities like working
groups

Preparation of a Pre-Structuring Model
* asrecommendation to the community
e as a mapping of the Call for Proposals
* to Target Research Areas

Information days are planned in 2016
e first meeting on January 21, 2015 in Brussels
* second meeting on March 17, 2016 in Bologna
e third meeting on May 18, 2016 in Warsaw
e fourth meeting on June 30, 2016 in Athens after EUCNC 2016
e fifth meeting on September 26, 2016 in Bratislava in the afternoon

Brokerage Platform on 5G PPP website: https://5g-ppp.eu/brokerage-platform-new/

Source: 5G Infrastructure Association.
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