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trends –

 
Mobile broadband
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4.5 Billion Smartphones by 2018
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trends –

 
Increasing the pace
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trends –

 
Comm. evolution 

Voice to places  Fixed networks 
Voice to people  Mobile networks “Voice” to applications

Communication – from a service to an embedded feature
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5G –

 
wireless access

300 MHz 3 GHz 30 GHz 300 GHz

Licensed

Controlled sharing

Unlicensed

Spectrum toolbox

Multi-hop 
communication

Ultra-reliable 
communication

Device-to-device 
communication

Machine 
communication

Inter-vehicular / vehicular-to-road 
communication

Ultra-dense deployments
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Affordable and sustainable

Massive growth in 

Connected Devices
Massive growth in 

Traffic Volume

>1000x

Wide range of
Requirements & 
Characteristics

co
ve

ra
gepower

speed 
latency

5G –

 
Key Challenges
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5G –

 
Wireless access

2000 2010 20201990

3G

4G

New wireless technologies

Wi-Fi

5G

GSM
5G 
=

evolution of 
existing standards

+
complementary 

new technologies
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The cellular generations

1985 1990 1995 2000 2005 2010

DeploymentResearch

DeploymentResearch

Research Deployment

LTE

HSPA

GSM

WCDMA

CoDiT

Research
Next Generation

Standardization

Standardization

Standardization

Standardization

http://cordis.europa.eu/infowin/acts/rus/projects/frames/index.html
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5G –

 
METIS project Objectives

1000x 
higher mobile 
data volumes

10-100x 
higher number of 
connected devices

10-100x 
typical end-user 

data rates

5x 
lower latency

10x 
longer battery life 

for low-power devices

Develop a concept for future mobile and wireless communications system 
that supports the connected information society
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5G –

 
Components and Aspects

Resilience, security 
and privacy 

Small cell technologies & 
Ultra Dense Networks

Device –to- device 
communications

Network, Mobility & 
Interference Management

Massive MIMOMulti-hop and Network 
Coding

P1
P2

P1 P2
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Spectrum

Power consumption 
& sustainability

5G –

 
Components and Aspects

Resilience, security 
and privacy 

Small cell technologies & 
Ultra Dense Networks

Device –to- device 
communications

Massive MIMO
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5G –

 
time plan

2012 2013 2014 2015 2016 2017 2018 2019 2020

WRC’12 WRC’15 WRC’18/19

Exploratory research Pre-standardization 
activities Standardization activities Commercialization
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Networks Continue to evolve

ScalableSmart Superior 
PerformanceSimple Trusted
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