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A symbiotic integration of novel and existing acces s technologies

Next generation Wide Area

Scalable service experience
anytime and everywhere

4G ‘massive mobile data’
3G ‘voice, video and data’
2G  ‘high quality voice and SMS’

Research
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Ultra dense deployments

Zero latency and GB experience —
when and where it matters

Integrated, harmonized and
complementing each other

3 30/05/2014  © Nokia 2014 NOKIA

Source: Nokia



What we know about 5G demands
Higher capacity, lowest latency and more consistent experience
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Stretching performance targets for 5G
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5G will not be a
completely new wide
area radio technology,
but an integration of
both novel and
existing access
technologies such as
LTE-A and Wi-Fi.




Networks will undergo a fundamental transformation

Network Architecture 2020 Flexibility & efficiency

Cloud-optimized SW appliances through Virtualization
EH x O & il @ and automation

Real-time insights Access to shared NW data

and automated B o O e || CENAldata centers for
adaptive actions efficient network control
and XaaS offerings

Local data centers hosting
multiple intelligent network
applications
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Diversity of services, use cases and (extreme) requ  irements

Throughput

E]—Gigabytes in a second
3D video — 4K screens
Work and play in the cloud

Augmented realit
Smart city cameras @ ’ /

Industry & vehicular automation

Research

Rt — Mission critical broadcast
Sensor NW ;Self Driving Car
# of devices; @ Latency;
Cost; Power Reliability
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A trillion of devices with different needs GB transferred in an instant Mission-critical wireless control and automation
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International activities on 5G getting momentum — EX amples

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

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

Korea — 5G Forum

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

CJK — White paper 5G requirements

NGMN — White paper on future requirements

Company internal research

Source: 5G Infrastructure Association.
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Major milestones towards the 5G PPP implementation 5

 5G PPP is a new instrument in Horizon 2020
» First Call for Proposals published on December 11, 2013

e Contractual Arrangement on 5G PPP signed between
EU Commission and private side on December 17, 2013

e Budget for 2014 — 2020 time frame
- 700 million € public funding
- Matched by about 700 million € from private side
- Including leveraging factor 5 of additional private investment
value about 3.5 billion €

e 5G PPP industry launch at Mobile World Congress on
February 24, 2014

e Submission deadline of proposals on November 25, 2014
* Project start first half of 2015
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Proposed research program in 5G PPP

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

» Ensuring efficient hardware implementations
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Summary 5

Demand for advanced data services and support of vertical sectors is increasing with
challenging requirements on throughput, latency and user experience.

5G will be a combination of existing and evolving systems, like LTE-Advanced and Wi-Fi,
coupled with new, revolutionary technologies designed to meet new requirements, such as
virtually zero latency to support tactile Internet, machine control or augmented reality.

5G PPP Workshop at EUCNC 2014 “The 5G PPP: Vision and Opportunities”
* Bologna, Italy
* June 26, 2014
» http://eucnc.eu/
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