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Whatis 5G?
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Why use 5G instead of WiFi?
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Evolution of Smart Manufacturing

ABI Research Dec’19
Global Digital Factory
Connections, 2016 to 2030

Figure 2. Private LTE as a Road to 5G

Released: 2019 — Wireless
Standards: 5G Fixed Line

5G New Radio (NR) specifications were agreed in 2017. 3GPP

Release 16 which focuses on Industrial loT and Ultra-Reliable

and Low Latency Communication (URLLC) enhancements is

due late 2020. Release 17 which is due in 2021 is planned to

include enhanced support of non-public networks and edge
computing.
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5G use case landscape
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Numerous examples that have started with 4G and evolved to 5G
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Massive IoT Broadband IoT Critical IoT Industry Automation

Factory of the future 0
- Use Case Evolution
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Industry reference cases

Rotterdam World Gateway NEXTGEN SIMS Boliden Centrica Hitachi ABB Power Grids Atlas Copco
Smart Ports Smart Intelligent Mining 5G enabled mining Future gas processing plant 5G with Ericsson & AFRY Airpower gears up with 5G

Hyperbat - - l Thales, EDF, and Ericsson
VR digital twin connectivity > = " T Nuclear energy & MPN

Agnico Eagle MTS to deploy at EVRAZ
Ericsson and Ambra Solutions 5G for steel mining

Sports events Robotec/China Mobile
Private networks for events Smart production lab

Ericsson 5G Smart Factory Orsted Wind Farms
Smart manufacturing US Connected offshore wind

Tampnet & Shell Media Tek
LTE equipment and coverage Far EasTone and Ericsson

IMR & Vodafone Ireland Polymetal

[ )
First 5G standalone in Ireland g rOWI n g MTS dedicated networks

Worcester Bosch Newcrest Lihir
First 5G factory in the UK Ind ust ry refe rences, Digital future of mining

installations, and proof :
eGo & Vodafone . Roy Hill
Automotive production points Connected mine

Airbus takes private network Ford Spain AirFrance, ADP Audi Calpak and COSMOTE South32
Digitalization of aerospace Ford engine production 5G for airports 5G URLLC from Ericsson First private network, Greece Digital Mining



https://www.ericsson.com/en/press-releases/2018/3/ericsson-and-ambra-solutions-deliver-deepest-lte-network-in-canadian-mine
https://www.business.att.com/products/att-private-cellular-networks-events.html
https://www.ericsson.com/en/about-us/company-facts/ericsson-worldwide/united-states/5g-smart-factory
https://www.ericsson.com/en/news/2019/6/5g-car-manufacturng-with-ego-ericsson-and-vodafone
https://www.ericsson.com/en/press-releases/3/2021/3/ericsson-powering-irelands-first-5g-standalone-mobile-private-network
https://www.ericsson.com/en/cases/2020/the-5g-factory-of-the-future
https://www.ericsson.com/en/news/2021/4/airbus-private-cellular-network
https://www.tampnet.com/press/tampnet-to-provide-lte-coverage-for-shells-assets-in-the-gulf-of-mexico
https://www.ericsson.com/en/reports-and-papers/consumerlab/reports/a-case-study-on-automation-in-mining
https://www.ericsson.com/en/news/2021/4/ericssons-vr-digital-twin-connectivity-for-hyperbat
https://www.ericsson.com/en/news/2021/2/dedicated-network-evraz-steel-mine
https://www.ericsson.com/en/blog/2020/9/china-mobile-and-ericsson-collaborating-in-automation-and-cicd-for-network-cloud-deployment
https://www.ericsson.com/en/news/2021/2/ericsson_far-eastone-dedicated-network-for-mediatek-taiwan
https://www.ericsson.com/en/news/2020/11/mts-dedicated-network-russia
https://exchange.telstra.com.au/turning-on-the-digital-future-of-mining-at-lihir/
https://www.itnews.com.au/news/telstra-rolls-private-lte-to-roy-hill-south32-mines-525122
https://exchange.telstra.com.au/were-building-one-of-the-worlds-largest-underground-lte-networks-for-digital-mining/
https://www.teliacompany.com/sv/nyhetsrum/news-articles/2020/abb-power-grids-ready-for-5g-together-with-telia-ericsson-and-afry/
https://www.ericsson.com/en/press-releases/2021/4/thales-ericsson-and-edf-deploy-secure-private-mobile-networks-at-nuclear-energy-plants-across-france
https://www.ericsson.com/en/cases/2019/rotterdam-world-gateway--empower-digital-port-with-private-lte
https://www.ericsson.com/en/news/2020/7/ericsson-private-network-to-serve-paris-airports
https://www.ericsson.com/en/news/2021/2/private-cellular-campus-network-greece
https://www.ericsson.com/en/news/2021/5/ericsson-joins-nexgen-project
https://www.ericsson.com/en/news/2020/2/5g-for-factory-automation
https://www.ericsson.com/en/news/2021/2/ford-engine-production-5g-dedicated-network
https://www.vodafone.com/business/news-and-insights/company-news/centrica-storage-chooses-vodafone-business-technology-to-build-the-gas-processing-plant-of-the-future
https://www.ericsson.com/en/news/2020/5/intelligent_manufacturing_atlas_copco

US 5G Factory Use Case Summary

Energy monitoring and
management

Environmental monitoring within
the factory

Digital performance management

Augmented reality for remote Drones for inspection rounds Digital adherence for safety and
support quality
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End-to-end digital thread for Alerting and escalation using Digital material tracking and
radio production wearable devices visualization within the factory

Machine learning based visual Automated unpacking process Control tower to showcase plant
inspection dashboards

USD 160m  >200

investment new jobs created

Factory Facts

40,000

gallon tanks to collect
and reuse rainwater

Sustainable manufacturing
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>200

robots in operation



https://www.ericsson.com/en/about-us/company-facts/ericsson-worldwide/united-states/5g-smart-factory

5G Private Network empower Ericsson
Nanjing factory

Automated
manufacturing

L :;‘9.“:’:__“ _
5G Cloud AGV

More efficient
production

Increased
quality

5G AR remote assist

Won the 2020 ICT China Innovation Award

and the 2020 Blooming Cup National Award
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Industry 4.0 is a journey, not an endpoint
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Use case examples as the facility matures

° Automated planning of daily
production based on artificial
intelligence algorithms

* Optimized production planning, * Self-tuning equipment leveraging
resource scheduling and machine learning to drive quality
workflows .

Predictive analytics to prevent

* Connected machines with real- ° Real-time modeling and machine failure
time OEE tracking & mobile simulation of plant processes * Intelligent routing of material
alerting * Augmented reality for training across the entire network
° Paperless operations including and production
scheduling, workflows & work * Real-time performance
Instructions benchmarking across the
° Repetitive tasks are automated network

on the shop floor

° Live material tracking across the
facility



Recent Manufacturing Use Case Examples

First deployment of a private 5G
network at any of Porsche’s production
complexes, heralding in a new remote
production era for the high-
performance car manufacturer

Enable the control of robotics in real
time without cables and transmission of
massive amounts of data between
other on-site machines, production
workers and vehicles in real time.

gmented Support

) 5
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4G/5G connectivity at ArcelorMittal's
industrial sites in France over the next
three years.

Objective is also to enable the digital
transformation of the French value
chain ecosystem for industrial use
cases

Includes autonomous rail vehicles in
Dunkirk and Florange, autonomous
road vehicles, remote maintenance
with feedback from the field, virtual or
augmented reality and safety devices
are also relevant use cases
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Primary objective is to simultaneously
working on the same complex product
with colleagues in multiple distant
locations while everyone sees the result
of the work right before their eyes

Simultaneously working on the same
complex product with colleagues in
multiple distant locations while everyone
sees the result of the work right before
their eyes

* Image courtesy of Masters of Pie



Key takeaways

1 Significant momentum during the first years of 5G — now a desire for scale !

2 5G provides an incredible toolbox to create new opportunities

3 Culture Shift required to get the most out of 5G

4 Growing interest from broad portfolio of different industry segments and geographies

Significant benefits already shown through collaborative use cases — importance of
ecosystems
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