Virtuelle Exkursion des IfN 2027

Agenda 16. Juni 2021:

* Kurze Vorstellung von Nokia
* Ingenieure aus 3 Bereichen beschreiben

ihre Erfahrung mit Nokia
o Stefan (Bell Labs, Stuttgart)
o Robert und Jan (Optical Networks, Stuttgart)
o Philipp (Mobile Networks, Ulm)

* Fragen/Diskussion

* Der Weg zu Nokia

Mobile Networks Network Infrastructure
Cloud and Network Services Nokia Technologies

Strategy and Technology: Bell Labs and Nokia Standardisation

© 2021 Nokia

Our purpose is to create technology
that helps the world act together

We deliver critical networks
through technology leadership
and trusted partnerships

Open Fearless Empowered

Public

Nokia operatesin 130
countries globally.

Large German sites are
Stuttgart, Ulm and Munich.

Check out for more info
@ Life at Nokia.



https://www.nokia.com/about-us/careers/life-at-nokia/

Deine Ansprechpartner bejlh

BeHLébs

Stefan Weseman

stefan.wesemann@nokigrbe
labs.com

ical Networks

Drewniok

.drewniok@nokia.com
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Nokia at a glance

£27.9bn £1/9bn #

Net sales in R&D investment in 5G standard
2020 (past two decades) essential patents’
) : in global
World S record #/‘ in telco : # telocorm
in 5G speed SOIBEIE infrastructure’

TIndependent study by IPLytics, April 2021
2 Analysys Mason September 2020 report (2019 market share)
3Dell’'Oro Group TH2020 article
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https://www.analysysmason.com/research/content/reports/software-market-share-2019-rma09/
https://www.delloro.com/key-takeaways-the-telecom-equipment-market-1h20/

Mobile Networks Commercial Success

1 60 commercial 2 2 O commercial 6 3 live 5G operator
5G deals + 5G agreements networks

Morth America Latin Arnerica Europe Middle E3st & Africa Asia-Pacific roster China
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Leading Customers of the Optical Transport Network Product Family

- (@) ehorus

7 © 2021 Nokia NOKIA



Bell Labs: A rich history of breakthrough innovatiorjEs argpi

NOKIA Bell Labs
Inventing the o =

After co-inwersing ADSL

Boyle and Swith's picture phane rasearch resioed the
encemous potentiad of the Charge Coupled Device as an
imaging device, leading to the invertion of the digtal
ot vides cameras, scanners, satelite survedince
2nd ultrs-serstive astroromicl teescopes

contiruedte

<« _
Future X Network R

Discovery of a nevel colecive

. :msmmovmﬁmnommmuwau
quantum fuid state of matter

ComeLNications with conerent pi

20m
lightRadio Cube

First demonstraton W R 2014
S e
sure smal cell Flu

Ground-breaking work on sub-wavelength
optical microscopy leads to super-resciution
microscopy 3t cefhiar level

Creation of Bell Labs wireless networks
The engineering departrments of e

American Teleghone snd Telegraph
Campany IATEA sred Western Bectrc
were consofidoted nto el Telephone
Laborataries. Their mission was to

GreenTouch

To underztand the fundamental
Gmits of matarials and matter

g ) 5 Chpt overoope
1995 ~ - talephonewires

Touch »
rarnaionat cargortium delvers rew.
technloges tn improve en
I wireless netwarks by rare than 10,008

ywars, mary comerstons techn

modem society have been invented at

Bol Labe and & Nabol Prines hava been
i to s researe

Pioreering work on wavslergth
aiplesing in optical fibers 2015‘ o
Pioneering work on utiksing the spatial imension
in Miber, showiag preater than 10X ncrease in cptical
1954 Petwark capacity
Demonstration of DSP
Large-scale rtegrated crouit
for digital signal proceszing

2015
The Future X Network:
Nokia Bell Labs Perspective

First Nokia Bel Labs bodk written

To replace e vacuum

s, Tiedd of nformation theor
Bardeen Beetiain and Shockler !
working paint <

2016

5G Massive Connectivity
First derrormtzation of 1M
srmuitaneoss, wtra-low latency
connecticen & sing'e col for
5G and fo¥

Commercial Cellular Network
Fwvention of the celutar concept and
creatien of the first commarcial network

1n thei 1558 paper, Schawiow an
N oo Tones Geseribes

in detail 2 proof of concet for the.

LASER. The aser enities o -o.

varity of spocet e

e ks gt mtoraga;

Dercode SCINNErs, PreGSion SUTERry

tosls

Fionearing work an radio COmMUNKAions
g the Hamdel Horm Anterna provides
Support for tre Big Bang Theary

The Future

Nokia Bell Labs continues to solve the

UNDCaad © Fiber O . great |n.du?lr\, chavllenges, producing

Thompcon and fitchic's dagart First gemonstration of > disruptive innovations for the next
made it an iremediate hit 45 Moz transmission £

with the programrsing sommunity phdsexof human existence

Whan it wac rokas0d in 1974,

UNIX would later on become the
emet's ton

Telstar
Transatisnti ive TV
readcast via satafite
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Nokia in Germany

Technology cluster Germany

 Global Player with ~3.000 employees
across Germany
Duesseldorf
« Thereof 1.300 in Research & Bonn
Development Regional Sales .

- Expertise in areas of fiber, mobile Services hubs
q . . Optics
infrastructure and loT connectivity The technical
@ expertise in high
 Partner for telecom operators, o speed optics and
governments and industry arge switching
. . . Industry 4.0 C e Syseme:
* Partnerships with regional and local Surrounded b Digitalization &
tomoti rzld 5§ ) ) Technology
ECO'SYStemS automotive a City of science with Located close to important

manufacturing  many technology labs high tech partners and loT
companies to profits by close hot spots, including our
develop new cooperation between  pjgity| Créativity Lab led by
industrial science and economy.
solutions. Driving all mobile
network topics, in

particular 5G.
9 © 2021 Nokia Nokia customer confidential NOKIA

Nokia Bell Labs. Focusing on
Mobility, IoT and Security
and Standardization.




Nokia in Ulm is THE algorithm powerhouse
And a strong contributor to Mobile Networks

Ulm Innovation Region 605 Strong contribution to

« Science Park Campus (600.000m?) 5G19, 5G19A, 5G19B
with University of Ulm employees Milestones.

* Home of Automotive IT Industry Key roles on Program
in Germany 2 1% Students and Product

(PhD, MSc, BSc, Dual..) Management

£
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38 nationalities
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Nokia in Stuttgart
Creating future communication technology in a leading eco-system

Creative Industries and Media

Automotive and Manufacturing About 400 publishing houses.

Leading export metropolitan region in Germany Klett AG. G Holtzbrinck
e , Georg von Holtzbrinc

Driving the
Digital (R)Evolution P

Varied media landscape provides an attractive

environment for a large number of service providers

in the communications industry

Strong in the fields of design, animation, publishing,

communication in space, advertising and PR

Technology
8800+ IT companiesin the region
German headquarter of IBM and HP Startups
Highest number of employees in IT in Europe Startup Autobahn: innovation platform connects
Deve\opmenlt Centre of ‘BM and Red Hat startups with industry-leading partners
Connected via a Datex-M high-speed network o ‘
with national and European economic centers Technology-Transfer-Initiative GmbH: transferring

scientifically results into economical value

Almost all Nokia functions and innovation power through Bell Labs and Optics R&D.
Bell Labs in Stuttgart comprises 100+ experts and researchers.
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Nokia Bell Labs in Munich

Home of Bell Labs Standards Research and Nokia Standardization

« Complementary Research, Standardization and
CTO expertise in 5G/6G, security, network
automation and analytics

» Co-located with Nokia Tech and IPR management
for efficient IPR generation

Germany among TOP 5 innovate countries

Global

innovation
SN0l Munich in TOP 4 for SEP/patent generation

« Digital Creativity Lab: a place for innovation and
collaboration with ecosystem
» World-class collaboration partners e.g.:

TECHNISCHE
@ UNIVERSITAT d . h b
DRESDEN e:Nu

digital ecosystems
5G Lab
GERMANY
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Key research topics and technology showcases

E2E 5G E2E security
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E2E'network automation and
analytics incl. zero touch
networks

5G security and-security
certification

Digital Mobility Industrial Automation

25
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V2X applications'and
network slices for future
mobility solutions

5G powered Industry 4.0:
- Factory in a Box
- Plug and produce (TSN)

NOKIA



Nokia Optics in Nuremberg
Worldwide recognized competence center for Hi-Speed Photonics, OTN

Major high-profile R&D hub for Optics with
System Engineering & Architecture
High Speed Photonics (Subsystems)

Hardware, ASIC/FPGA
Software ~300 Optics .
Validation R&D/PLM engineers

~380 employees

Product Line Management
Key competencies

@&%‘g]}ﬂ‘gﬁ * Optical Switching Systems (HW and SW for high-speed optics)
=7 REVIEWS ptica g oy gn-sp P
© WINNER ® « Photonic Technologies (WDM)
» Optimization of optical transport networks
Nuremberg Additional value points:
® Close collaboration with R&D teams in Stuttgart for GMPLS Control
Plane, MRN, SDN and with Bell-Labs

Cooperations with Europe’s 2nd most innovative University FAU (located
next door in Erlangen)

Common education program with Ohm University
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