


“Machine learning is a field of computer science
that gives computers the ability to learn without
being explicitly programmed.”

Arthur L. Samuel,1959
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Embedding Al into the Architecture
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Fully automated
management of
network complexity

Cover all network
t'f # technology generations -
~ 2G to 5G and beyond
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Nokia drives embedded Al into every node of the network
4 pillar strategy from prototyping to commercialization
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People development Hardware acceleration Algorithm innovation Use case development

“Design for ML” culture from Hardware acceleration on Layer1 processing optimization Collaboration with leading

leadership to architecture AirScale and AirFrame . L operators
Massive MIMO optimization

Bell Labs research Phased and focused approach , Network and operational data
Radio Resource Management collection

Organization wide training Best of breed solutions through ~ optimization

curriculum technology partnerships ) Data and optimization analysis
Innovation concepts for RAN

Development acceleration with nodes and data centers

hosted GPU service
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Example R&D Areas for Al/ML in 5G

Network Technologies Network Operations

Productivity Technology Networks User Plane

Log parsing Radio algorithms Self Organizing Networks Edge Computing
SoC tool flow Radio resource + Performance/capacity prediction

Enabling 374 party

Anticipatory resource applications

provisioning
CAPEX optimization Latency

In field analytics management
Test reports optimization

Code review automation Power and energy +  Predictive maintenance Local data (aggregation)
management

Automated configuration and Total energy

Training infrastructure SIELS
optimization

W Environment aware Model accuracy vs

mMIMO scheduling ° IFEulib sleiEetiom aInel reaotEry computation capacity

APIls and Tool flows el e erehe Security and privacy 0 o o | .
evelopmen
Software robotics (fw) management p

Acceleration HW Base station deployment

Positioning » Sites, antennas, sectors etc.

Test cases

Human in the loop SW dev

N sofamars ariee DL performance prediction

Anomality detection
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Confidential

Copyright and confidentiality

The contents of this document are proprietary and
confidential property of Nokia. This document is
provided subject to confidentiality obligations of the
applicable agreement(s).

This document is intended for use of Nokia’s
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or made
available to the public or to any third party in any
form or means without the prior written permission
of Nokia. This document is to be used by properly
trained professional personnel. Any use of the
contents in this document is limited strictly to the
use(s) specifically created in the applicable
agreement(s) under which the document is
submitted. The user of this document may
voluntarily provide suggestions, comments or other
feedback to Nokia in respect of the contents of this
document ("Feedback").
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Such Feedback may be used in Nokia products and
related specifications or other documentation.
Accordingly, if the user of this document gives Nokia
Feedback on the contents of this document, Nokia
may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the
feedback in any Nokia product, technology, service,
specification or other documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw this
document at any time without prior notice.

The contents of this document are provided "as is".
Except as required by applicable law, no warranties
of any kind, either express or implied, including, but
not limited to, the implied warranties of
merchantability and fitness for a particular purpose,

are made in relation to the accuracy, reliability or
contents of this document. NOKIA SHALL NOT BE
RESPONSIBLE IN ANY EVENT FOR ERRORS IN THIS
DOCUMENT or for any loss of data or income or any
special, incidental, consequential, indirect or direct
damages howsoever caused, that might arise from
the use of this document or any contents of this
document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.
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