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The journey for human technology

Mobile networks today and tomorrow

2G
Network 

Function 

Virtualization
Telco 

Cloud
5G

Internet of 
things

Heterogeneous 

network

VoLTE,
VoWiFi

Mobile 
Voice

3G

Smart 
phone

revolution

LTE

Licensed-

unlicensed 

(WiFi)

Private LTE, 
Public 
Safety



3 © Nokia 2016

The promise of 5G  
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Consumer 5G survey key findings

Source: “Making 5G a reality: Addressing the strong mobile broadband 

demand in 2019 and beyond,” September 2017, jointly published by Qualcomm 

Technologies, Inc. and Nokia.
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Nokia unveils high value 5G business models

5G early market use cases
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5G Future X

Universal Adaptive Core

Programmable Network OS

Digital Value Platforms

Augmented Cognition Systems

Powerful
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Intelligent
Efficient

Converged
Edge Cloud

Software-
defined

Massive Scale
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fibers

Converged
Node

Short
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Emerging Devices 
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Nokia Bell Labs
innovation in action

Unleashing the potential of 5G – driven by architecture

5G Future X – Unleashing the potential of 5G
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Fully cloudified networks 
and applications

Individual network ‘slices’ 
for different needs

New possibilities– from 4G to 5G

Public

One radio connection 
at a time

Single network for 
broadband video and 
machine type traffic

First steps into the cloud

Multiple connections 
simultaneously

4G
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28 GHz
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Firm
Next in Line

NA EU CN KR, JP

Early Alignments on spectrum 3GPP Band specifications

Europe, Middle East, Asia (NA) 3.5GHz

Japan, China 4.5 GHz

Europe, Middle East (China) 26 GHz

NA, Korea, Japan 28 GHz

NA (China) 39 GHz

Rel 15 specifies bands for all Early 5G Spectrum

Rel 15 specifies large number of 5G/LTE comb.

26/28 will be two bands (24.25-27.5 and 26.5-29.5GHz)

3.5 : plan for 3.3-4.2GHz to be decided

Early spectrum for 5G globally

http://www.verizon.com/?lid=//global//residential
http://www.verizon.com/?lid=//global//residential
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26 GHz

3.5 GHz
700MHz

Early spectrum for 5G in EMEA
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5G market will start with enhanced mobile broadband

Nokia market view and derived engagement

Massive
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communication

Extreme
Mobile

Broadband

Critical 
machine 

communication

Machine markets will start 2022+
• Need for coverage layer and 

low cost devices

• Verticals not expected  to be early 
adopters for 5G (low expertise)

• Earlier trials to test technology and define business models

20202018 2019 2021

>6GHz

<6 GHz

• Megacity capacity densification

• 3 to 6GHz  ~100MHz BW

• Dense urban grid

High capacity and coverage

High capacity and coverage

Ultra high capacity

Enhanced mobile broadband market starts

Two market segments

• Ultra dense use cases

• cm/mmWave

• Short range, LOS preferable

Ultra high capacity

Public



11 © Nokia 2016

Active in 3GPP standardization and supporting early adapters

5G spectrum – Nokia engaged in all 5G frequency bands

US 28, 39 GHz Korea 

28 GHz

Japan

4.5 GHz

< 6 GHz Global

availability

> 24 GHzEU/CN 

3.5 GHz

Pre-standards 
5G start

Standards-based 
5G mass rollout

Optimized standard 

completing full 

5G vision

Pre-standard

Industry specs

3GPP 5G Phase 2
Massive IoT

Shared and un-

licensed spectrum

3GPP 5G Rel 17

Korea 

3.5 GHz

EU 

700MHz

24GHz

3GPP 5G Phase 1
Mobile Broadband, 

Low latency & high 

reliability

New core

NSA (*) SA (*)

US 

600MHz

2.5GHz

First standard based 
5G deployments

*) NSA: Non standalone; SA: Standalone             … functional freeze      …protocol (ASN.1) freeze 

2016 2018 2019 20202017 2021 2022

5G spectrum usage

5G standards roadmap

5G industry 
roadmap
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AT&T – Multi-phase field trials with 
E2E 5G lab tests - 28, 39 and 73 GHz 

Verizon –Commercial pre-standard 5G FWA.
First to complete 5G radio specifications 5GTF
Field coverage tests at 28GHz in several cities.

Operators around the world already trialing 5G use cases with Nokia

40+ engagements with global early adopters

NAM APAC

Berlin stadium event - 5G powered 
entertainment in collaboration with DT

KT-Korea – pre-Olympic Games 5G 
mobile trial at 28GHz in 2018

Docomo - 8K video over 5G radio, testing all frequency bands, 
from <6 GHz to mmWave

MIIT - Extensive testing on massive MIMO, new waveform, 
network slicing and MEC

NAM

EME

A

APA

C

SKT-Korea – pre-standard 5G mobile trial 

planned at 28GHz in 2018

Public

http://www.verizon.com/?lid=//global//residential
http://www.verizon.com/?lid=//global//residential
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Recent exciting developments

Public

Nokia, Deutsche Telekom and Hamburg Port Authority 

collaborate in 5G research in industrial environment 

 8,000-hectare site to carry out key tests of 5G applications

 5G MoNArch project's main goal to gain knowledge and experience from 5G 

network slicing in 'real-world' environment

 Industrial use cases include traffic lights management, data processing from 

mobile sensors and virtual reality applications

Espoo, Finland - Nokia has unveiled its new 

ReefShark chipsets, which leverage in-house 

silicon expertise to dramatically reduce the size, 

cost and power consumption of operators' 

networks and meet the massive compute and 

radio requirements of 5G. 

Incorporating Nokia Bell Labs artificial intelligence (AI) innovations as 

well as Nokia's extensive capabilities in antenna development for 

mobile devices and base stations, ReefShark chipsets leverage silicon 

developed by Nokia in Oulu, Espoo and Tampere, Finland as well as 

Sunnyvale, California. 
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Verticals

Driving the global 5G end-to-end ecosystem

Leading contributor to standardization and researchBusiness partners 

Cities Automotive

HealthUtilities Safety

Shaping 5G with all major operators

Public

http://www.google.co.jp/url?url=http://www.5gforum.org/eng/main/&rct=j&frm=1&q=&esrc=s&sa=U&ei=Wj_UVK6tJ8vxUKrPgLAB&ved=0CBgQ9QEwAQ&sig2=QHEKaaMvweMBudChl2dZjA&usg=AFQjCNHcS7Z32FBz5kHs8-0WJnJLZg5cPg
http://www.google.co.jp/url?url=http://www.5gforum.org/eng/main/&rct=j&frm=1&q=&esrc=s&sa=U&ei=Wj_UVK6tJ8vxUKrPgLAB&ved=0CBgQ9QEwAQ&sig2=QHEKaaMvweMBudChl2dZjA&usg=AFQjCNHcS7Z32FBz5kHs8-0WJnJLZg5cPg
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www.networks.nokia.com/innovation/5G


