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The Industry 4.9 factory of the future
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Ericsson (as a manufacturer) at a glance AL S
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40% Of mobile traffic China, Estonia, Production/ distribution network
through our networks Brazil, India, Sweden  assembly sites
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supported by us

1 b| I | IOI’I Managed Shipments per day

Flexible and efficient factories

Visible and predictive supply chain

Global preemptive support of products
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Manufacturing needs wireless to enable

flexibility and customization
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Flexibility needs

— Greater agility to manufacture
more custom products

— Faster time to market to meet
tight market windows

— Increase safety/security to
lower risk

— Enhance operational efficiency

— Boost productivity to lower cost,
increase profitability
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Wireless solutions

— Move from wired to wireless to
eliminate cabling

— Autonomous robots bring
materials where needed

— Remote control of machinery in
dangerous locations

— AR: factory workers see digital
twin to eliminate errors

— Collaborative robotics to
optimize production
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Factory pain points & challenges to address o | O

B Growth & Innovation ¥ Managing risk B Operational excellence [ Managing complexity

Aggregating data flows from
multiple complex systems

Workflow interruptions
and inefficiencies

Increase in production line
commissioning rates

Future product mix require Personnel safety & Inefficient scheduled
simple production line customization Human/Machine interaction maintenance plans

Infrastructure Security, Data integrity

Extracting data from multiple vendors /
machines to one platform

No complete digital overview of internal
and external processes

P MASSIVE L O Latency disturbances Integration of new and old processes
devices and sensors
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How cellular connectivity enables industry 4.0 | O
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— Multi-country — Stable — Low Latency

— Global ecosystem — Secure — High bandwidth

— Common platform — Simple — Massive computing
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The perfect storm

Massive™ Critical

Conneﬁverything ’ CGut the wires

10-100X 1000X

Connected Devices Mobile Data Volumes

10X 5X

Battery Life Lower Latency
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Create digital twins and predictive maintenance Intelligence orchestration and remote control
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The quest for easy — Industrial IoT
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Flexible robotics

— Reduction of cabling in new plants or existing plants with
help of cellular

— Remote monitoring of robots for preventive
maintenance

— Move nodes computing to reduce installation costs
(remote virtual PLC)

StationPLC WithLTE

StationPLC e)) ((l1)  —Taskcontrol Latency <3@ms
Radio controller

— — .
—Task planner
—Trajectoryplanner Latency<5ms
— Inversekinematics
(© 00 0
Robot Robot —Controlloop Latency<1ms
controller controller — Driver

Ericsson Radio controller
radiocell — Sensors/Actuators

Localatthe workecell
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Future cases with Massive / Critical wireless

! China Mobile Connected Factory
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Cloud based
application

Case type: Massive wireless
— Monitor assets
— Usage, status and maintenance

— Higher availability, less downtime, correct maintenance
and predictable production
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Condition monitoring
in the production

Automated

\utomate 1
guided vehicles u m

Production line
Zero

reset-times

5G technology project with
Ericsson and Chalmers

Case type: Critical wireless
— Real-time control
— Minimal latency
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Production
capacity

Role
development



Developing the smart wireless
manufacturing market

Bridging the gap between a factory’s functional pain points and cellular capabilities

Mitigate
pain points

Downtime I

Bottlenecks I

accidents

Defects or I !

Digital solutions Use case categories
. — Asset condition monitoring @ Monitoring |
. and predictive maintenance I
— Accurate planning and coordination Location !
| —Automatic OEM support Automated support services |
. services and parts ordering i
— As-a-service model for New business model
' spare capacity enabled i
, —Remotely configurable robotics @ Intelligent automation i
i —Intelligent tools like AR, VR and 3D @ Worker efficiency and quality :I
i —Virtual design and simulation Configuration '

with digital twins

| = Increased human/machine @ Location

interaction safety I
— Optimization of environmental Monitoring

safety systems

. — Digital shadows for real-time twins Automation
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Cellular network

capabilities (3GPP)

® Guaranteed QoS and 3GPP
security standards

® Massive and critical
data handling

® Connecting moving assets

® One communication platform
Private, secure and
configurable networks

® Distributed cloud and
edge computing
® Network slicing
Unlimited connections, sensors,
machines and processes

® Seamless handover and
scheduled transmissions
within cells
® One communication platform
Low latency (deterministic)
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Benefits achieved

Gained transparency;
downtime scheduled,
mitigated and

maintained through a
connected ecosystem

Added efficiency, better
planning and quality control

Risks limited and
assets safeguarded and
managed in real-time
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Bridge the perceived value gap
To convey the value of cellular
connectivity, a common language for
use cases and network terminology
needs to be established between
industry players and the service and
network technology providers.

Address the right pain points
Identifying and mitigating classic
manufacturing pain points with cellular
capabilities will more than offset the
switching costs, proving the new
networks’ practical and business value.

Build horizontal and

scalable solutions

Soluions that suit small scale networks
as well as highly diverse subsectors are
needed in order to address cost,
deployment and spectrum issues.
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Developing the smart wireless
manufacturing market

Focus areas to drive engagement:

— Processes requiring mobility, such as shop floors with automated vehicles and
assembly warehouses, which need secure and precise management as well as
tracking of traffic, data flows and assets.

— Low-volume and high-variance manufacturing cases, where wireless machine
line configuration is simple and flexible compared to cabled machine lines.

— Processes that cannot be monitored and controlled via cables but require
wireless, real-time critical data transmission and a stable, deterministic network
performance (bandwidth and latency) to operate.

— Processes susceptible to human error, or advanced manufacturing that requires
tacit knowledge and skills transfer, where digital tools will be widespread to
mitigate for errors and encourage faster learning.

— Processes where coordination of factories, resources and components is time-
sensitive or crucial for the result (e.g. product quality and timely delivery)
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