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Connectivity — the highway of our data

The performance of digital connectivity infrastructure is a key element of our digitalization
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5G — the revolution of industrial wireless connectivity

The way from public mobile
telecommunication to...
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Frequencies for the industry — a basic prerequisite for the success of
smart manufacturing/“Industry 4.0”

Bundesnetzagentur
fiir Elektrizitidt, Gas, Telekommunikation, Post und Eisenbahnen

Fregquenzzuteilung

Zuteilungs-Mr. 06333303

AU ger Grundiage § 55 Telekommunikationsgesetz (TKE) warden der

BASF SE
Carl-Bosch-Strafie 38

§7056 Ludwigshafen

die auf Saite 2 aufgeflhmen Frequenzen fOr eine Nutzung Im Versorgungsgenlet
BASF Ludwigshafen Werksgelande
bls 21.11.2029

far foigenden Nutzungszweck zugeteiit

Lokaie Frequenznutzungen des drahtiosen Metzzugangs fr befieosiniems
Telekommunikaton

Dle Mutzung eser Freguenzen durch Difle, @ie nicht Inhaber dieser Freguenzzutelung sind
odar deren Verhalten dem Zuteliungsinhaber nicht zugerechnet werden kann, Ist untersagl.

Dlese Elrzeizutelung sieht Im Einklang mit § 55Abs. 3TKG, da sie zur Gewdhrelstng ener
sitnngstrelen  und  eMzienien  Frequenzmuizung  edordedich Ist Die  hiermit  zugeteife n)
Freguenzjen) kannk@nnen In geografischer Mane auch won anderen Muizem genutzt werden.
Mach Oem derzeiigen  Siand  der  Technk  wid daher die  DurchfOhmung  von
Untersuchungen zur  Funkveriraglchkelt eforderich  sein.  In den  Sremzgebisten  der
Bundesrepubllk  Deutschiand  siehen  Frequenzen  aufgund  der  Motwendighest  der
Frequenzkoordnkerung  mit den  Machbanandem  nur eingescheankt  zur  VesfOgung.
Daher kann kelhe bundeswek enhetiiche Frequenzzuteliung ergehen.

B The German Federal Network Agency (BNetzA)
provides the first time spectrum for local and
regional mobile networks for Industry 4.0
applications

B Nov. 2019: BNetzA approved local Campus Network
for BASF in Ludwigshafen: 100 MHz; 3.7-3,8 GHz
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5G key features and BASF use case domains

o | R, | "
S \ A Mobile'HN MObIle WOI’ker - | 4

— activated ~ High speed/

i e many data
s !f” b predictive Maintenance
L)
5G key
features
. reliab
Many Ultra-Reliable -,
devices and real time
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5G Industrial Network Architecture

Public NW slicing Non-public Network
Option1: Public network Option1: Private network provided by MNO Option2: Private — local network

3.5 GHz - 3.7 GHz 3.5 GHz - 3.7 GHz 3.7 GHz - 3.8 GHz
3.7 GHz - 3.8GHz Local Edge / MEC OAM Local Edge/MEC

DC & DC & ’
5G Core ((‘ ) Enterprise slices 5G Core ((‘ ,)) NN
A A w Shopfloor
OAM slices

B 5G enables flexible service-based architecture

Shopfloor
slices

B Service prioritization can be distributed across the network

B Multiple options of deployment possible

MNO: Mobile Network Operator
OAM: Operation and Maintenance

B Operation models can vary from pure MNO support to pure private responsibility, tbd. best  oc: pata center |
mOde Of Operat|0n for BASF MEC: Multi access Edge Computing

6 08.12.2021
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Reality check...

Today with public mobile networks Red M mit
= Provider business with focus on consumer market 20 GB Datenvolumen
= Shared frequency and grid with best effort approach }
*® ro Monat
39,99 € fo'ss
= Network architecture driven by download focused user et 15 e 25900
scenarios (e.g. video streaming and social media) 2 Monate Mindestlaufasit

) ) ? Produktinformationsblatt
= No 5G industry networks available

¥ Highspeed-Internetim 4G|LTE- und 5G-

Netz2 mit SpeedGo?
+" Altion: 20 GB statt 16 GB
Mehr Vorteile einblenden W
' Finen Pass gratiswahlen >
download

o Auswéhlen
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Simplified layout of a
public mobile network




What BASF needs...

= |Industry use cases require specific network performance In the next three years we will see an increase of...
= Business and operation model designed for
manufacturing D

’ 5G smart phones, tablets and smart glasses ‘&%’
= Structured communication with quality of service classes

= Network architecture driven by up- and download ﬁ

scenarios ’ Wireless loT Sensors &
()
() OT data backends o _ _ b
Smart logistic solutions, like AGV *'“1
— N

= 5> SR
Simplified layout of an - We have to assure that our industry
industry 5G network requirements will be included
~ L
= o~
= |5. =
- O
Mission critical
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Being digital requires being open to reexamining the entire way of
providing services and where the new frontiers of values are —
partnering with our Ecosystem is key to enable 5G for BASF

SME'’s )
Small & Medium Equipment External

Enterprises Providers Consulting

2
Government Universities )"l’l

=

Associations

9.0
°z9
=




Ecosystem dependencies — example industrial mobile radio

Scenario industry provider service with telecom provider license rental

Industry Customer

Use Cases

« AGV

* Mobile worker
* M+O Sensors

Antenna equipment
manufacturer

I o g@@ 4

)
SITA a HUAWEI > @

Airport IT GmbH

Operator for Industry

ERICSSON
* Maintenance « Hardware
* Operation » Device Services
* Change-, Incident » Deployment Services

Management

—

10 08.12.2021 | Optionale Zusatzinformationen

Telecom provider

Customized packages
Voice services

« Data services _

Internal
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Only license rental

Federal Network End device
Agencies Manufacturer
.FI: LI ] Endress+Hausgr 'EH
orange'"' @l Bundesnetzagentur SI E M E NS
F3PEPPERL+FUCHS

7\ TEBD

N/ ChinaMobile
« Frequency  Hardware

management » Device Services

* Supervision


http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi8hN7b4pbiAhXQJFAKHZvVCFsQjRx6BAgBEAU&url=%2Furl%3Fsa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%253A%252F%252Fde.wikipedia.org%252Fwiki%252FOrange_(Unternehmen)%26psig%3DAOvVaw2GjZQ2g6qqIhOHp_cjZ9Ov%26ust%3D1557777275756784&psig=AOvVaw2GjZQ2g6qqIhOHp_cjZ9Ov&ust=1557777275756784

Industrial end devices for Process Industry

11
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EX-certification
Ruggedized

Industry functionalities,
e.g. laser scanner

EX-certification
Available 5G Chips for
Sensors

Internal

EX certification for usage in potential

explosive areas

-> no effective ignition source can occur,

even in the event of a fault

Equipment usable for workers in the plant

environment

Bring sensors and other end devices to

the 5G ecosystem

For example vibration or temperature

Sensors

O -BASF
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Making the stakeholders understand our requirements

5G Alliance for Connected Industries and Automation

5 G B High need of exchange between industry, politics and
associations

% Bundesnetzagentur .
| \ 5G'Lab m BASF supports in positioning industry requirements with a
GERMANY strong voice

LVEl:

Aj l_D)A Die Elektroindustrie

Automatisierungsinitiative

Deutscher Automobilisten % F ra u n hOfe r
IPT

\

B High interest of suppliers in industry trials. BASF is in
contact with many suppliers for further activities.

B Suppliers can contribute to the 3GPP standardization.
BASF contributes to industry use case descriptions.

12
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