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Leading mobile innovation for over 30 years

Digitized mobile Redefined Transforming
communications computing iIndustries

' Qualcomm

Analog to digital Desktop to smartphones Connecting virtually everything

Redefining how the world connects, computes and communicates




Qualcomm business model

Invent

Passionately engineering

new technologies

Share

Proliferating with
licensing and chipsets

N _ A

fh

Collaborate

Supporting implementation
across the ecosystem




Using all available spectrum types and spectrum bands

Licensed Shared Unlicensed
spectrum spectrum  spectrum

Exclusive use New shared spectrum paradigms Shared use
Over 40 bands globally for LTE Example: 2.3 GHz Europe / 3.5 GHz USA Example: 2.4 GHz / 5 GHz / 60 GHz global




Complexity of mobile RF systems is accelerating

Multi-mode 4G/5G impacts RF-Front End design

Many more
spectrum
bands/types

-

Advanced
T wireless
technologies

A much wider
,@\ variation of
use cases

More diverse
deployment
scenarios
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Number of RF bands
and band combinations
By technology generation

Early 5G combinations >10,000

4G carrier aggregation combinations >1,000

4G today

Early 4G 16




Global 4G LTE spectrum landscape

Over 1,000 band combinations now supported for LTE
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Latin America

« 700 MHz (FDD)
e 1700/1800/1900 MHz (FDD)
« 2600 MHz (FDD/TDD)

- 700/850/900 MHz (FDD)
- 1800/2100/2600 MHz (FDD)
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4~ Accelerating 5G NR - the global 5G standard
56 To meet the global demand for enhanced mobile broadband

3GPP 5G NR R155G NR } R16+ 5G NR study items
R14 Study Item Study ltems continue to evolve/expand 5G NR
\ R15 5G work items R16 5G work items R17+5G evolution
0 |
' )
: 5G NR Standalone (SA) mode

5G NR Non-Standalone 5G NR R15 launches: 5G NR R16 launches
(NSA) mode

Enabling eMBB deployments as early as 2019

Gigabit LTE & eMTC / , Continue to evolve LTE in parallel to
NB-loT deployments become a critical part of the 5G Platform

2016 2017 2018 2019 2020 2021 2022

1. Forward compatibility with R16 and beyond 7



5G NR will natively
support all different
spectrum types

NR shared spectrum will support
new shared spectrum paradigms

ﬂi' Licensed Spectrum
Exclusive use

Shared Spectrum
™1 ’

New shared spectrum paradigms

Unlicensed Spectrum
Shared use

High bands above
o—— 24 GHz (mmWave)

Extreme bandwidths

Mid bands

-—
1GHz to 6 GHz
Wider bandwidths for e.g.
enhanced mobile broadband &
mission-critical

Low bands
below 1 GHz

Longer range for e.g. mobile
broadband and massive IOT
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Qualcom

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 Qualcomm Technologies, Inc. and/or its affiliated
companies. All Rights Reserved.

Qualcomm, Snapdragon, and MSM are trademarks 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.
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