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GENERATIONS OF MOBILE COMMUNICATIONS
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5G REQUIREMENTS
BACK TO BASICS

Maximum speed 
(Gbps)

Capacity in the 
border areas 
(Gbps)

Data throughput
(bps/Hz)

Mobility
(km/h)

Low 
maintenance 
costs

Latency
(ms)

Device 
density 
(M/km2)

500

5G

4G

1000x

100x

100
10

1

10

100

1

1
10

10

0.1
ITU-R recommendation 
M. 2083 defines 8 key 
requirements for 5G 
networks

Source: ITU-R



5G USE CASES
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# of Devices | Cost | Power

Capacity for 
everyone

3D video/
4K screens

Work in the 
cloud

VR gaming

Industry 4.0
Remote control of robot

Mission critical 
broadcast Autonomous driving

Smart city 
camerasSensor NW

Extreme Mobile 
Broadband

10 years on 
battery

10-100x
more devices

> 10Gbps
peak Data rates

100 Mbps
whenever needed

10 000 x
more traffic

Ultra 
reliability

<1 ms
radio latency

(Low power) Wide area Ultra-denseOutdoor

Mission-critical wireless control and automationGB transferred in an instantA trillion of devices with defferent needs

Flexibility for 
the unknown
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5G IS A GIANT LEAP, POWERED BY A SET OF 
NEW TECHNOLOGIES…

Source: Nokia

Requirements New 5G technology building blocks
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5G EARLY DEPLOYMENTS
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5G EARLY DEPLOYMENTS

Source: Nokia



5G DEPLOYMENT PRINCIPLES
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5G DEPLOYMENT SCENARIOUS
Scenario

Source: Nokia

700MHz band
• Wide coverage, incl. indoor
• Wide application IoT, low delay, safe
• 800/900 MHz range is used as well

3.5GHz band
• High data capacity
• Supports improved broadband internet
• Uses the existing 2GHz base station range

26GHz (mm waves) band
• Extremely high data capacity  (10Gbps) in local areas
• Supports improved broadband internet



5G EARLY DEPLOYMENTS

Examples of launch configurations

Initial use cases
• eMBB
• FWA
• Leadership

Rollout requirements
• 90% 8T8R
• 10% 64T64R
• Two antennas per 

sector for both 
mMIMO and 8T8R

Operator A

Initial use cases
• eMBB
• Leadership

Rollout requirements
• 100% 64T6R
• Two antennas per 

sector 

Operator B

Initial use cases
• eMBB
• FWA
• Leadership

Rollout requirements
• 80% 8T8R
• 20% 64T64R
• Single antenna per 

sector must be 
possible

Operator C

Source: Nokia

Technical early setup during 2019 and early 2020



5G DEPLOYMENT LEARNINGS

Source: Nokia

5G Throughputs and Data Usage with 3.5 GHz in Korea

Average throughput 400-600Mbps 
in the field (5G+LTE)

Data usage increased from 20GB to 34GB after 
upgrading to 5G
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5G DEPLOYMENT LEARNINGS

Source: Nokia

• mmWave propagation is limited in practice to 100-150 meters
• mmWave coverage can be extended with tight low band integration

26 GHz measurements Propagation learnings

• Roof edge: 108 dB at 100 m 
and  127 dB at 350 m

• Roof setback 123 dB at 100 m 
and 130 dB at 350 m

• Around-corner attenuation 
14 dB after 10 m



5G DEPLOYMENT SUMMARY

Source: Nokia

mmWave base 
station

mmWave Coverage and Data Rate in Las Vegas

mmWave range 
approx. 150m

UE connented 
to LTE

• Peak rate 1.5Gbps with 400MHz
• Cell edge rate 630Mbps
• Range up to 150 meters



5G WILL CO-EXIST WITH 4G 
CREATING CAPACITY AND COVERAGE

Source: Nokia

COVERAGE

CAPACITY 
& SPEED

Low Band – Wide Area

Mid Band – Urban metro

High Band –
Dense Urban



Early adopters

R16 Critical machine communication

R17 Massive machine communication

R15 5G NSA
Mobile broadband

5G SA

5G DEVELOPMENT TIMELINE

Source: Nokia

2017 2018 2019 2020 2021 2022

Optimized 5G 
standard 
completing full 
5G vision

5G standards roadmap

5G industry roadmap

First standard based 5G 
deployments possible

Key 5G vertical features 
(ultra-reliable low latency, 

positioning, etc.)

Massive IoT features 
& remaining vertical 

feature set

Today

Mass market



5G IS FOUNDATIONAL TO WHAT’S NEXT

A unified connectivity fabric that will fuel a new era of innovation



THE FUTURE 
IS MOBILE ONLY


