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5G PPP in Horizon 2020 of the EU

• 5G PPP is a research program in Horizon 2020 of the EU dedicated 
to 5G system research

• 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

• 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



Key challenges
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• PPP Program that will deliver solutions, architectures, 
technologies and standards for the ubiquitous 5G 
communication infrastructures of the next decade

• Program Ambitions: Key Challenges / High level KPIs 
• Providing 1000 times higher wireless area capacity and more varied 

service capabilities compared to 2010

• 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 creation 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

Source: 5G Infrastructure Association.



• Faster, More Powerful and More Energy Efficient Solutions 
for integrated High Capacity Access and Core Networks for 
a Wider Range of Services

• Wireless Networks
• Optical Networks
• Automated Network Organisation - Network Management and 

Automation
• Implementing Convergence Beyond the Access Last Mile

• Re-Designing the Network
• Information Centric Networks
• Network Function Virtualisation
• Software Defined Networking
• Networks of Clouds

• Ensuring availability, robustness and security

• Ensuring efficient hardware implementations

Research program

523/10/2015
Source: 5G Infrastructure Association.
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Overall Governance Model

5G Initiative

European 
Commission

WG 5G Vision and Societal Challenges

WG 5G Pre-standards

WG SME support

WG 5G Spectrum 

Activity Community building and PR 
(Public Relations)

Activity 5G International cooperation

Activities based on the 5G PPP 
Contractual Arrangement, KPIs 

Working Group 1

Working Group 2

Working Group n

Communications-
networks-oriented ETP

ETP governance model

Associated 
Members in 
Association 
coming from 
Networld2020 ETP 
and beyond

5G PPP projects

Association

Board
General Assembly

Association Statutes and Modus
Operandi of Association

Working Groups launched

Association

Board
General Assembly

Association Statutes and Modus
Operandi of Association

Working Groups launched

5G Infrastructure 
Association Board

Technology Board
(Project Technical Managers plus 

Association representative)

Steering Board
(Project Coordinators plus 

Association representative)

Partnership Board



Industry
• ADVA Optical Networking SE
• Alcatel-Lucent
• Airbus
• Atos
• Deutsche Telekom
• DOCOMO Communications Laboratories Europe GmbH
• Ericsson
• Huawei Technologies Düsseldorf GmbH
• IBM Research
• Intel Mobile Communications
• NEC Europe Ltd., NEC Laboratories Europe
• Nokia
• Orange Labs
• Samsung Electronics Research Institute Ltd.
• SES
• Telecom Italia
• Telefónica I+D
• Telenor ASA
• Telespazio
• Thales Alenia Space
• Turk Telekomünikasyon A.Ş.

Research
• CEA-LETI
• Centre Tecnologic de Telecomunicacions de 

Catalunya (CTTC)
• Consorzio Nazionale Interuniversitario per le 

Telecomunicazioni (CNIT)
• Fundacion IMDEA Networks
• Instituto de Telecomunicacoes
• IST – University of Lisbon
• TNO
• University of Bologna – DEI

SMEs
• Integrasys SA

• INTERINNOV

• M.B.I. S.R.L.

• Nextworks s.r.l.

• Quobis

• Sequans Communications

Members of 5G Infrastructure Association
including international dimension 

723/10/2015
Source: 5G Infrastructure Association.



Why Collaborative research?
International consensus building at an early stage

• Horizon 2020 is open for organizations from outside of Europe

8
Source: NetWorld2020.

Common interest Competition

time
• Increasing investment in solutions
• Increasing IPR portfolios

Increased
maturity makes consensus building difficult

Increasing
IPRs portfolios make consensus building difficult

Chance for consensus building decreasing

Products and markets
in competitive environment

Pre-competitive early 
collaborative research

Standardization in early
competitive environment

Chance for 
consensus
building

Grade of
concept
maturity

IPRs

23/10/2015



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

US
• Intel Strategic Research Alliance (ISRA)
• NYU Wireless Research Center
• 4G Americas, MoU - signed

China
• 863 Research Program
• Future Forum
• IMT-2020 (5G) Promotion Group, MoU - signed

Japan – The 5G Mobile Communications Promotion Forum, MoU - signed 

Korea – 5G Forum, MoU - 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

9

International activities on 5G getting momentum

• Company internal research

• Multilateral MoU on a series of Global 5G Event signed on October 20, 2015 in Lisbon
• Two events per year, rotation between continents

23/10/2015
Source: 5G Infrastructure Association.
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5G PPP Vision and Requirements
5G new service capabilities

• 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
– city management, energy, utilities, real estate, retail
– 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
– without causing dramatic increase of power consumption and management complexity within 

networks

Source: 5G Infrastructure Association: Vision White Paper, February 2015.
23/10/2015
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5G PPP Vision and Requirements 

5G will have disruptive capabilities

Source: 5G Infrastructure Association: Vision White Paper, February 2015.
23/10/2015

• 5G will provide an order of 
magnitude improvement in 
performance in the areas
of more capacity, lower 
latency, more mobility,
increased reliability and 
availability

• 5G infrastructures will be 
also much more efficient in 
terms of
– energy consumption
– service creation time
– hardware flexibility 
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5G PPP Vision and Requirements 
5G roadmap

Source: 5G Infrastructure Association: Vision White Paper, February 2015.
23/10/2015
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Network virtualization and 
Software Networks
Highly flexible, manufacturer-
independent model of controlling 
reconfigurable resources supporting 
changing/emerging application 
requirements
• Virtualization of network 

functionalities at infrastructure level 
and implementation of network 
services

• Orchestration logic (SDN), enabling 
network programmability, 
automation of cross domain network 
configuration, simplification and 
programmability of devices

• Tighter integration between 
application/service layers and 
networking layers

• Support of open network 
functionalities for dynamic 
integration with third party and OTT 
cloud environments

Network management 
Challenge to radically decrease 
network management Opex through 
automation whilst increasing user 
perceived quality of service, of 
experience and security
• Novel simplified (low Opex) 

approaches to overall management 
of the network (e.g. Self-organizing 
networks –SON) and service level 
management

• Combination of software defined 
network implementations with 
autonomic management of resources

• Network security across multiple 
virtualized or SDN domains

Convergence beyond last mile 
Support integration of a ubiquitous 
access continuum composed of 
cooperative, cognitive fixed and 
heterogeneous wireless resources, 
with fixed optical access reaching at 
least the 10 Gb/s range
• Solving the management heterogeneity 

of different fixed and heterogeneous 
wireless networks

• Architectures to optimize reuse and 
sharing of functionality across 
heterogeneous access technologies and 
networks

Radio network 
architecture and 
technologies 
Support anticipated 1000 fold 
mobile traffic increase and very 
different classes of 
traffic/services

• Network architecture, protocols 
and radio technologies capable 
of at least a ten times increase in 
frequency reuse and new 
frequency ranges above 3,6 GHz

• Versatile low cost ubiquitous 
radio access infrastructure 
equally supporting low rate IoT
and very high rate (>> 1 Gbit/s) 
access

• Flexible and efficient radio, 
optical or copper based 
backhaul/fronthaul with low 
latency

• Innovative architectures for 5G 
transceivers and micro-servers

• Experiment based research 
preparing for large scale 
demonstrator and test-beds

Source: EU Commission Work Program 2014-2015 / 5G Infrastructure Association.

Horizon 2020 5G PPP Call 1 objectives
125 million € Funding

23/10/2015
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Horizon 2020 5G PPP
Call 1 selected projects

Source: EURO-5G.

5G-Norma
5G NOvel Radio Multiservice 

adaptive network Architecture

Euro-5G
5G PPP Coordination 
and Support Action

VirtuWind
Virtual and programmable 

industrial network prototype 
deployed in operational Wind park

SONATA
Service Programming and 

Orchestration for Virtualized 
Software Networks

5GEx
5G Exchange

SUPERFLUIDITY
Superfluidity: a 

super-fluid, cloud-
native, converged 

edge system

METIS-II
Mobile and wireless communications 

Enablers for Twenty-twenty (2020) 
Information Society-II

COHERENT
Coordinated control and spectrum 

management for 5G heterogeneous 
radio access networks

CogNet
Building an Intelligent System of 

Insights and Action for 5G Network 
Management

CHARISMA
Converged Heterogeneous Advanced 

5G Cloud-RAN Architecture for 
Intelligent and Secure Media Access

5G-Xhaul
Dynamically Reconfigurable Optical-Wireless 
Backhaul/Fronthaul with Cognitive Control 

Plane for Small Cells and Cloud-RANs

SESAME
Small cEllS coordinAtion for 

Multi-tenancy and Edge services

SELFNET
Framework for SELF-organized network 

management in virtualized and 
software defined NETworks

SPEED-5G
quality of Service Provision and capacity 
Expansion through Extended-DSA for 5G

mmMAGIC
Millimetre-Wave Based Mobile Radio Access Network 

for Fifth Generation Integrated Communications

Xhaul
The 5G Integrated fronthaul/backhaul

Research projects

Innovation projects

FANTASTIC-5G
Flexible Air iNTerfAce for Scalable service delivery 

wiThin wIreless Communication networks of the 5th 
Generation

Flex5Gware
Flexible and 

efficient 
hardware/softwar
e platforms for 5G 
network elements 

and devices

5G Ensure
Security

(Will be added later)



16

T
o

p
ic

 a
re

a
 7

T
o

p
ic

 a
re

a
 m

T
o

p
ic

 a
re

a
 5

T
o

p
ic

 a
re

a
 1

T
o

p
ic

 a
re

a
 4

P
ro

je
c
t 

1

T
o

p
ic

 a
re

a
 6

T
o

p
ic

 a
re

a
 3

T
o

p
ic

 a
re

a
 2

P
ro

je
c
t 

2
P

ro
je

c
t 

3
P

ro
je

c
t 

N

Phase IV

T
o

p
ic

 a
re

a
 7

T
o

p
ic

 a
re

a
 m

T
o

p
ic

 a
re

a
 5

T
o

p
ic

 a
re

a
 1

T
o

p
ic

 a
re

a
 4

P
ro

je
c
t 

1

T
o

p
ic

 a
re

a
 6

T
o

p
ic

 a
re

a
 3

T
o

p
ic

 a
re

a
 2

P
ro

je
c
t 

2
P

ro
je

c
t 

3
P

ro
je

c
t 

N

Phase II

T
o

p
ic

 a
re

a
 7

T
o

p
ic

 a
re

a
 m

T
o

p
ic

 a
re

a
 5

T
o

p
ic

 a
re

a
 1

T
o

p
ic

 a
re

a
 4

P
ro

je
c
t 

1

T
o

p
ic

 a
re

a
 6

T
o

p
ic

 a
re

a
 3

T
o

p
ic

 a
re

a
 2

P
ro

je
c
t 

2
P

ro
je

c
t 

3
P

ro
je

c
t 

N

Phase III

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
<

<
S

te
e

ri
n

g
 B

o
a

rd

T
o

p
ic

 a
re

a
 7

T
o

p
ic

 a
re

a
 m

T
o

p
ic

 a
re

a
 5

T
o

p
ic

 a
re

a
 1

T
o

p
ic

 a
re

a
 4

P
ro

je
c
t 

1

T
o

p
ic

 a
re

a
 6

T
o

p
ic

 a
re

a
 3

T
o

p
ic

 a
re

a
 2

A
c

ti
v
e

 P
P

P
 P

ro
je

c
ts

C
ro

s
s

 I
s

s
u

e
s

P
ro

je
c
t 

2
P

ro
je

c
t 

3
P

ro
je

c
t 

N

Phase I

T
e

c
h

n
o

lo
g

y
 B

o
a

rd

•
C

o
n
s
o
rt

iu
m

 A
g
re

e
m

e
n
t 
p
e
r 

p
ro

je
c
t 
s
ig

n
e
d
 b

y 
a
ll 

p
ro

je
c
t 
p
a
rt

n
e
rs

•
5
G

 I
n
fr

a
s
tr

u
c
tu

re
 C

o
lla

b
o
ra

tio
n
 A

g
re

e
m

e
n
t 
a
c
ro

s
s
 a

ll 
p
ro

je
c
ts

 in
 a

ll 
P

h
a
s
e
s
 a

n
d
 s

ig
n
e
d
 

b
y 

a
ll 

p
a
rt

n
e
rs

Source: 5G PPP Annex to contractual arrangement.

Governance model – Basic approach
Project Implementation 

23/10/2015



Relation to vertical sectors

• White papers on
– 5G and Factories of the Future
– 5G and Healthcare
– 5G and Energy
– 5G and Media
– 5G and Automotive

• Identification of
– main use cases and
– areas for research and innovation



Prototype and product development

Trials

WRC preparatory process

Results from FP7
Projects contributed
to ITU-R on 5G vision
and requirements

ITU-R Vision and Recommendation

ONF, Open Daylight, OPNFV, Open Stack, …

3GPP Study Items

3GPP Work Items and 3GPP Releases

5G research in FP7 and
in the private sector

5G PPP Phase I 5G PPP Phase III5G PPP Phase II

Exploitation of results

Source: 5G Infrastructure Association.
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2012 2013 2014 2015 2016 2017 2018 2019 2020

Release 12 Release 13 Release 14 Release 15

Winter Olympics,
Korea

Summer Olympics,
Japan

FIFA World Cup,
Qatar 2022

FIFA World Cup,
Russia 2018

Contributions to standardisation and regulatory process 
via member organisations in respective bodies



• 5G PPP is a research program in Horizon 2020 of EU Commission dedicated to 
5G system research and development

• 5G PPP is open for international participation

• Collaborative research as means for consensus building to prepare future 
standards

• 5G PPP vision and requirements similar to views in other regions and 
international bodies and associations

• Large project portfolio or cooperating projects, which are addressing major 
elements and building blocks of a future communication network

• Relations to vertical sectors are currently being established

• Research results are expected to be contributed by project participants to the 
international standardisation and regulatory process

19

Acknowledgement: The author would like to thank his colleagues for their contributions.

Conclusions

Source: 5G Infrastructure Association.
23/10/2015
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Thank you for your 
attention!

http://5g-ppp.eu




