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Driving the 5G technology evolution

Continue expansion to new verticals,

- deployments, use cases, spectrum
Delivering

on the 5G vision Rel-18+ evolution
Future-proof

platform

G

A CLOBAL IHITIATIVE

LTE essential part || Rel-15 commercialization Commercialization of Rel-16, 17, and future releases }
of the 5G platform
We are here
2022 @ |
Rel-15 eMBB focus Rel-16 industry expansion Rel-17+ long-term expansion
* 5G NR foundation » eURLLC and TSN for lloT - 5G V2X sidelink » Reduced Capability NR devices
» Smartphones, FWA, PC * NRin unlicensed (NR-U) ¢ In-band eMTC/NB-loT + Boundless extended reality (XR)

+ Expanding to venues, enterprises * Positioning + Higher precision positioning and more...




5G will expand the
mobile ecosystem
to new industries

Powering the digital economy

1l In global i
Trillion oot sconome

$389B

Precision
agriculture

$2,291B
Richer mobile
experiences

$1,061B
Construction
and mining
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Smart
manufacturing
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$258B
Digitized
education
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Intelligent
retail
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Connected
healthcare
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Connected
smart cities
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Enhanced
mobile broadband

-

Security camera

Latency 50ms
Availability  99.9%
Rate: Mbps

)
Head mounted display

Augmented Reality
Latency: 10 ms

Availability: 99.9%
Rate: Gbps-Mbps

Handheld terminal D Ultra reliable
Safety functions IOW Iatency
Latency: 10 ms

Availability:  99.9999%

Rate: Mbps-kbps

~__ Automated guided vehicle (AGV) J

Co-operative driving
Latency 20ms
Availability ~ 99.9999%
Rate: Mbps

Massive loT

i Sensors

Process Monitoring
Latency: 100 ms
Availability:  99.99%
Rate: kbps

Wireless edge analytics

o

-

Industrial robot

Motion control

Latency: 1ms
Availability: 99.9999%
Rate: Mbps-kbp



Private 5G network

Dedicated and reliable networks
optimized for local services

= Licensed, shared and
i unlicensed Spectrum

Scalable wireless connectivity

v Ultra Reliable Low Latency
on a future proof platform :

Communication (URLLC)

w Ethernet and
Time Sensitive
Networking (TSN)

o Positioning

Capabilities for new use cases
e.g. wireless Industrial Ethernet

Designing 5G to meet industrial loT requirements




* Unique network ID
* Integrated and independent architectures
» Seamless fallback to public networks

Private 5G network

With NR-U, 5G NR will support:
* Licensed spectrum

» Shared spectrum

* Unlicensed spectrum

Spectrum

* Low latency

* Ultra-reliability
URLLC « CoMP multi-TRP

» Service multiplexing

* Enhanced mobility

« Ethernet over 5G with PDU

Ethernet and TSN session support
* Deterministic networking

* Device time synch.

Positioning + Network & device based
e Industrial IoT requirements

5G NR supports many industrial loT use cases today




Strong industry collaboration around 5G Industrial loT

50 FOR IRDUSTRY Bosch Rexroth: AGV

1-5April 2019 = Hannover = German

Bosch Rexroth: Connection
of a 3D printer to 5G

\ \-\a\\'\s |

ZEISS: Inline‘quality

Siemens: lloT use case
\ inspection

Weidmuiller: robot controller | IFAK: Wireless KPI
gt AL

Research collaboration
with Bosch

Kickstarted 5G for Industrial loT with
10+ live ecosystem demonstrations at
Hannover Messe

5G Alliance for Connected Industries
and Automation (5G-ACIA)—advancing
5G for the industrial domain




5G Fully Connected Factory for KONE
About KONE

« KONE is a global leader in the elevator and escalator industry. In 2021, KONE had annual
sales of EUR 10.5 billion, and at the end of the year over 60,000 employees. KONE are listed
on the Nasdaq Helsinki Ltd. in Finland.

Schindler

Fujitec




5G Fully Connected Factory for KONE
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Qualcommn

Thank you

Followuson: f ¥ in
For more information, visit us at:

www.qualcomm.com & www.qualcomm.com/blog

Nothing in these materials is an offer to sell any of the
components or devices referenced herein.

©2018-2019 Qualcomm Technologies, Inc. and/or its
affiliated companies. All Rights Reserved.

Qualcomm is a trademark of Qualcomm Incorporated,
registered in the United States and other countries. Other
products and brand names may be trademarks or registered
trademarks of their respective owners.

References in this presentation to “Qualcomm” may mean
Qualcomm Incorporated, Qualcomm Technologies, Inc., and/or
other subsidiaries or business units within the Qualcomm
corporate structure, as applicable. Qualcomm Incorporated
includes Qualcomm’s licensing business, QTL, and the vast
majority of its patent portfolio. Qualcomm Technologies, Inc.,

a wholly-owned subsidiary of Qualcomm Incorporated, operates,
along with its subsidiaries, substantially all of Qualcomm’s
engineering, research and development functions, and
substantially all of its product and services businesses, including
its semiconductor business, QCT.




