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A better wireless network
Private 5G fit for OT applications requirements
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The ingredients for private wireless

It all starts with spectrum

* Spectrum is the critical resource. The
choice of spectrum drives the design.

» There is a vast range of access points;
indoor, outdoor; a few metres to tens of
kilometres.

* There are mobile cores that scale down
to enterprise requirements.

* Together that drives an end to end
ecosystem.
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2021 Ofcom Auction

UK Mobile Spectrum | £136 Billion
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UK Shared Spectrum
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5G SA devices

workpads

handhelds

dongles

~>»

fixed access

routers
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Industry 4.0 use cases apply in a variety of manufacturing contexts

Digital F Twi
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PR = : Cloud Robotics

Augmented Worker
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Wireless Human Machine Interface
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5G Remote inspection for overhaul procedures

Lufthansa Technik, Hamburg

i . o

Currently, its customers travel to Hamburg to carry out components
inspections when engines are overhauled, which means that they are
entirely disassembled and inspected in utmost detail. With the new
system, Lufthansa Technik will trial inspections of individual engine
parts collaboratively over a fast, high-definition video link.
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Industry automation — case Konecranes
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Increase of automation and
analytics

-

New wireless services for
machine-to-machine
communications, IloT security, and
machine learning



/ * 50+ connected autonomous trucks.

0 ME savings from replacing ~150 Wi-Fi
railers by 6 LTE CoWs.

Productivity increase of ~75 hours/year per
truck and 1.5 million tons/year, resulti g in a
top-line growth of >50M€ per ann

* Lower operational costs thanks t
disruption (-90% stop events, -6
events), lower fuel consumption
downtime (+1,3% AHS fleet utiliza

* Increased worker health and safety, due to less

mntlon, keeping people away from

— i
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Bosch deployed 5G private wireless in their plantin
Stuttgart-Feuerbach for Industry 4.0 use cases
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Bosch

Leading global technology provider focusing on
mobility, industrial solutions, loT, energy and
building solutions, headquartered in Germany
Blueprint factory in Stuttgart-Feuerbach selected
for 5G trial to prepare global rollout to 270
factories globally

Long-lasting Nokia partnership through Nokia
Bell Labs research projects and ARENA2036

Use Cases & Private Wireless

Fully-fledged 5G private wireless network
deployed, based on Nokia Digital Automation
Cloud and local enterprise spectrum
Transform Bosch factories, but also blueprint the
smart factory of the future

Industrial use case incubation includes

- Automated guided vehicles

- Wireless safety applications

- Human machine interaction

- Advanced and cloud robotics

- Predictive maintenance

Outlook: Artificial Intelligence, ML

Business Benefits
= Improve production efficiency, human and
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machine safety, shop floor flexibility, sustainability
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Nokia Digital Automation Cloud — plug & play pWireless

E2E platform for private wireless connectivity and automation. Comes with spectrum,
edge computer, access points, applications, and user equipment.

Create & manage multi-local networks

Deploy your applications
{eg. Voice, asset tracking, video analytics...}

LaEe e [ —
.-""-.H e | |?}:i
e g i Lser | v
e NDAC 4G / 56 radio access network options
f“{fﬁ
— \ ( Edge ) \
— — e : S e um
= P = app 7 3 N Gd) |
B { | midnll
3 S - P LA + (-.J-./ ,\_‘::-""
‘.-" lk\..____/’ \_lnl—r'___ AE — L
/ J -J .-" Lu-*--,lxj'l
Pico & pRRH Micro & mRRH  Mini-Macro MacroRRH & Edge for 4G+5G % & I." [ o
J."' Coverags Coverapge Coverage MAA radios Various redundancy options % e |
¥ radius: radius: raciiLes: Coverage Applications such as vaice Y
f 20-100 m 05-5 km =30 km radiuz! 1 J,r"_“
. Indoor Indoor / Outdoor  Outdoor <50 km ! s
Cutdoar l'll | Edgﬂ
: : - L \ f}x ,f_
—— = . o e | I | J e h,,%.'
O 9% 78 = 0 K I L \
L ©o oo | | RN 5
NDAC device management
l . l.jﬂ-:l
14 © 2020 Nokia =

NOKIA



Nokia DAC Application Framework — value beyond connectivity

Nokia Digital
Automaton Cloud

4 N
» Native application offering via NDAC or tapping Native NDAC anolicats ol Tap into key
into major existing application and developer ative appiication catalog . application
ecosystems = ecosystems
c g%
«  Automated application management with modern , Ty = % dWS
cloud architecture, applications running at customer " | |si———" _ - — AWS 10T |
edge II ; _ e loT Greengrass| v

« Enabling and ensuring e2e application specific

network configuration capability Expose APIs via NDAC network exposure function

* Isolated own application space \ { Qo5 || Networkconfigurator { Monitoring | .. | ,

NDAL devices

+ "Click & deploy” = easy sell \

*  Smooth 3 party integration through own sandbox

and easy onboarding [E} Fj

« APIs enabling 2-way resource / asset exchange.
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