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5G | Funfte Generation des Mobilfunks

5G

Internet Internet
Telefonie Internet Telefonie
Telefonie SMS Internet
Telefonie SMS Internet Telefonie




5G | Mobile Kommunikation ,fir alles”

Immersive
entertainment and
experiences

Improved public safety
and security

More autonomous
manufacturing

24.01.2018 | 5G | WKO

Safer, more
autonomous
transportation

Smarter agriculture

Sustainable cities and
infrastructure

Reliable access to
remote healthcare

More efficient use of
energy/utilities

Digitized logistics and
retail

Quelle: Qualcomm



ITU | Absehbare Trends auf Anwenderseite

Enhanced mobile broadband

Gigabytes m a second —L_..
B

3D wideo, UHD screens

Las Work and play mn the cloud
Smart home/building
Augmented reality
: Industry automation
Voice . —— Mission critical application
Smartcity —— Self driving car
Future IMT
Massive machine type Ultra-reliable and low latency

communications communications

Quelle: ITU-T, M.2083-0
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5G | Festlegung zentraler technischer Parameter

Enhancement of key capabilities from IMT-Advanced to IN[T-2020

e Peak Data Rate [GBit/s] User experienced

Peak datarate data rate

e User Experienced Data Rate [GBit/s] R Obit/s)
e Latency within Radio Network [ms]
o MObi“ty [km/h] Area traffic

capacity
(Mbit/s/ml) g

Spectrum
efficiency

e Connection Density (Devices/km?]

e Energy Efficieny [Bits/Joule]
* Netz-seitig 100x 500
* Endgerate-seitig cnery ecency
e Spectrum Efficiency [Bit/s/Hz]

e Area Traffic Capacity [MBit/s/m?] Connection density Latency

(devices/km ) (ms)

Mobaility
(km/h)

Quelle: ITU-T, M.2083-0
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5G | Breite Palette an Anforderungen

Deep coverage
To reach challenging locations Strong security

Ultra-low energy e.g., Health / government/ financial trusted

10+ years of battery life

~

Massive
Internet of —
Things A\  Mission-
\ critical

control & Ultra-low latency
As low as 1 millisecond

Ultra-high reliability
< 105 per 1 millisecond

Ultra-low complexity
10s of bits per second

Ultra-high density

1 million nodes per km?

Extreme capacity ? Enhanced

10 Tbps per km? i
mobile broadban Extreme user mobility

Up to 500 km/h

Extreme data rates Deep awareness

Multi-Gbps peak rates; Discovery and optimization
100+ Mbps user experienced rates

Quelle: Qualcomm
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5G | Technologische Basis

e Weiterentwicklung Radio Interface — New Radio (NR)
* \Verbesserte Modulationsverfahren

* Neue Antennentechnologien — Massive MIMO und Beamforming

* Einsatz von mm-Wellen

e Weiterentwicklung Core Network
» Software Defined Networks / Network Function Virtualization
* Cloudification
* Network as a Platform — Network Slicing

* Device-2-Device Communication / Device-Based Relaying
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5G | Erweiterung des Frequenzspektrums

Unterhalb 1 GHz: hohere Reichweiten und Indoor-Versorgung von aulien

1 — 6 GHz: groRere zusammenhangende Bandbreiten fiir hohe Datenraten

Uber 24 GHz: extrem hohe Datenraten bei geringer Reichweite

Licensed Spectrum

Shared Licensed Spectrum

Unlicensed Spectrum

Existing Spectrum
New Spectrum
_______ | | ] | L o _____
I [ [ [ [
1 GHz 3 GHz 10 GHz 30 GHz 100 GHz
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5G | Neue Antennentechnologien

e Massive MIMO

e Beam Forming and Tracking
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5G | Einbindung bestehender Netze

e Multi-Connectivity
« 2G| 3G|4G | 5G| WiFi

e Network Design
e Small Cells
* Vehicular Communications
*  Multi-Hop Topology

* Device-2-Device
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5G | Entwicklungen im Core

e Software Defined Networks (SDN) / Network Function Virtualization (NFV)
e Network as a Platform — Network Slicing

¢ Cloudification
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5G | Zeitplan

Early Commercial
Deployment
in the EU
Large Scale
5G Trials
_y 5G
»2G Vision”  Fynctionalities

Global
Consensus

TOKYO®2020

Q%

Full 5G

Auktion Roll Out
700 MHz
in AT (?)

Auktion
3,4-3,8 GHz
in AT (?)

Development of 5G
Interoperability Standard
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5G

Was ist und was kann die nachste
Generation des Mobilfunks?
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