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What and Where to invest?
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*  Assumed definition: \

*  5G (5th generation mobile networks or 5th generation wireless
systems) denotes the next major phase of mobile
telecommunications standards beyond the current 4G/IMT-
Advanced standards. 5G is also referred to as beyond 2020 mobile
communications technologies. 5G does not describe any particular
specification in any official document published by any
telecommunication standardization body.

*  BUT THIS IS NOT SUFFICIENT !!!!

+ Better definition:

y
*  “The holistic communications infrastructure for 2020.” As we
expect 90% of all communications to be wireless in 2020 - it is
unreasonable to expect the remaining 10% to be evolved and

supported independently - so the 5G system must include the fixed

network evolution (and satellites, and TV, and ... /) as part of the Image from WAXCEIIER website
basic network design.
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Global Actions

EU - Framework Program 7, e.g.

e N— - 5G PPPin Horizon 2020

=allm= UK - 5G Innovation Centre (5GIC) at University of Surrey

US - Intel Strategic Research Alliance (ISRA)
- NYU Wireless Research Center
- 4G Americas

China - 863 Research Program
- Future Forum

- IMT-2020 (5G) Promotion Group

Japan - 2020 and Beyond Ad-Hoc Group under ARIB‘s Advanced Wireless Communications Study Committee
4 W%
”.\ Korea - 5G Forum

Ny

Taiwan - Ministry of Economic Affairs, National Science Council
Russia - 5GRUS by Russia’s Icom-Invest

CJK White Paper
ngmn._. NGMN - White paper on future requirements
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Source: 5G Infrastructure Association.
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% The next generation of communication networks www.5g-ppp.eu
ey | will be "Made in EU”

The 5G Infrastructure Public-Private Partnership
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The 5G Infrastructure Public-Private Partnership

Industry manufacturers Telecommunications operators Service providers SMEs Researchers

The 5G PPP will deliver solutions, architectures, technologies and standards for the ubiguitous next generation communication
infrastructures of the coming decade.
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What is Special about 5G?

* Key Challenges [ High level KPIs in the European 5G Initiative \

*  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

Image from website
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What needs to be done?

Faster, More Powerful and More Energy E
Solutions for integrated High Capacity Access and ———

Core Networks for a Wider Range of Services
—  Wireless Networks

*  Standards and Spectrum:

—  Optical Networks *  We need to agree on the 5G specification,
— Automated Network Organisation - Network *  We need to get 5G globally standardised, and
Management and Automation *  We need to find spectrum for 5G

— Implementing Convergence Beyond the Access Last Mile

Re-Designing the Network ™+ Business and Economics:
— Information Centric Networks
— Network Function Virtualisation
— Software Defined Networking
— Networks of Clouds

*  We need the technical capabilities to emerge
over the next 6 years for progressive
implementation,

*  We need investment models that are viable
Ensuring availability, robustness and security and sustainable,

Ensuring efficient hardware implementations * We need new business models for 5,

Source: 5G PPP Annex to contractual arrangement.
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5G ppp Timeline -> 2016

Call 1 published
December 11, 2013

\

Start of first projects mid 2015

Submission deadline
| November 25, 2014 |

2013

2014

2015

2016

Exploratory phase:

* Detailed requirements

* Identify most promising functional
architectures and technologies

* Build on previous research work

David Kennedy, Eurescom, Celtic-Plus, Berlin, June 2014

Detailed system research
and development

Basis for Pan European
experimental
infrastructure

* Detailed system optimization
* Consensus building on globally to be

identified frequency bands (consider
result of WRC15)

* Validation of concepts and early trials
* Contributions to initial global

standardization activities

* Preparation of WRC18/19

Source: 5G Infrastructure Association.
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5G-ppp Timeline -> 2020

* Support of initial international standardization® Extension of trials to non ICT stakeholders
» Support of regulatory bodies for allocation of * Detailed standardization process

newly identified frequency bands
* Implementation of large trials for validation

under close to real world conditions

* New frequency bands available for trial
network deployment and initial
commercial deployment

* Close to commercial systems
deployment under real world conditions

Large scale demonstrations and trials, scalability testing, etc. ’;(l)o%r;pba;;:conomlc exploitation on

Source: 5G Infrastructure Association.
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Developing 5G in Europe

Smart Connec ted World

y. \@éltic-Plus"\

Applications
and Services

Devices and
Things

,-—-\

2014 — 2020

David Kennedy, Eurescom, Celtic-Plus, Berlin, June 2014 1 E U RE SCOM



The 5G-ppp is critical for all industry and society in Europe for enabling a“

viable and capable future

*  Sector involvement in future communications infrastructure evolution is
important

&eltic-Plus

*  The long term perspective may be damaged by H2020 short-term impact
Smart Connected World

requirements

* A European 5G “end to end” Applications and Services initiative is still Part of the European 5G

missing - opportunity for Celtic-Plus and the Eureka nations. Leadership Initiative

*  Many of the horizontal aspects will need a lot of innovative work:
Security, Privacy, Data engineering, ... etc., etc,, .../

*  European National Authorities can identify complementary initiatives
and have a win-win scenario.
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