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Qualcomnm

Leading mobile
Innovation for

Qualcomw |

over 30 years

Transforming how the
world connects, computes
and communicates

Digitized mobile Redefined Transforming
communications computing iIndustries

Analog to digital Desktop to smartphones Connecting virtually everything
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Mobile ecosystem
building towards this
moment for years

*Source: 3GPP Mobile C(meetencq Cerﬁhppo
i ;' - | \

mmary Report from RAN#79 (RP-180616)

0 2G-3G-4G

Multiple technology
generations

> 560+

Contributing
companies

> 2,000+

Man years in cumulative
standards meeting time’

Technical contributions

~ | » 100,000+
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Key foundational inventions at the core of 5G

Scalable OFDM-based
air interface

Flexible slot-based
framework

Advanced
channel coding

Massive
MIMO

Mobile
mmWWave

Enabling
ecosystems

Transforming
industries

Enriching
lives



Many world-first milestones to commercialize 5G NR

Jun 2018 Sep 2018

Announces first

1990+ Dec 2014 Nov 2015 Oct 2016 Mar 2017 Oct 2017 Dec 2017

Many years of
foundational tech
research on
mmWave, MIMO,
advanced RF
and more

Lays out vision for
5G technology

Demonstrates robust
mmWave design for 5G

Announces world’s
first 5G modem —
Snapdragon X50

Feb 2016

Announces industry’s first

Gigabit-class LTE modem—

lays foundation for 5G

Feb 2017

Leads accelerated

5G NR eMBB workplan—
enables mmWave
launches in 2019

Demonstrates first
3GPP-based 5G NR

connection

Sep 2017

Announces prototype
5G NR mmWave UE

Announces 5G
smartphone
reference design

Achieves world’s
first announced 5G
data connection on
5G modem chipset

Leads efforts to complete
first 5G NR standard

Achieves world’s first 5G
NR mmWave standards-
compliant connection
with Ericsson

Leads efforts to complete
5G NR specifications for
standalone (SA) mode

Completes 5G NR
interoperability testing with
Datang for China market

3GPP-compliant 5G
NR mmWave OTA
call with a mobile
form factor device

Nov 2017

Announces completion
of world's first end-to-
end 5G NR |oDT with
ZTE, China Mobile

Feb 2018

Completes
interoperability testing
with multiple infra
vendors

Demonstrates next
phase of 5G NR
technology roadmap

Jul 2018

Launches world’s first
5G NR RF module for
mobile devices

2019

5G NR commercial
network and device
launches
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Driving towards launch readiness in 2019
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oG

5G will be a
commercial

reality in 2019

*Assuming 100 MHz of sub6 TDD, 800MHz of mmW bandwidth and 70/30 DL/UL ratio

Europe —e

Sub-6 and
mmWave

North America

Sub-6 and mmWave

Ching —e
Sub-6

Australia/SEA

Sub-6

® ®— Japan

|_ Sub-6 and mmWave

South Korea

Sub-6 and mmWave
(mmW in 2H19)




Qualcomm ERICSSON 2

First successful 5G NR :
sub-6 GHz OTA call

with smartphone form factor device

Demonstration solidifies path to commercial 5GNR networks and devices in first half of 2019

Y

Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.
Qualcomm Technologies’ mobile test device with integrated Qualcomm® Snapdragon™ X50 5G modem and RF subsystem.
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> Ericsson

ERICSSON

Thomas Noren

Vice President, Head of 5G Commercialization




Greater deployment diversity with 5G

I|||I deployments IIIII

deployments I|||I

@%'\ 5G NR mmWave Industrial
| £10 Gigabit i;" Enterprise Private ,:—_‘-.;s_s
Adlomote i networks v
B ( | I I 5G NR Sub-6 GHz  |HIlf
r‘ and LTE coverage
- nx1 Gigabit 5G

—

LTE IoT Public safety / - ‘
Emergency services UquUItOUS LTE

Gigabit LTE, VoLTE, ULL
-— —




Accelerating network densification

|| | l Existing LTE || | |
deployments

NS |
5G NR mmWave Industrial
] nx10 Gigabit 5G q
Enterprise 45?55:

Automotive e and P I’Ivate . -

o networks
[‘.5 ||I|| 5G NR Sub-6 GHz ||I||

and LTE coverage
nx1 Gigabit 5G

Existing LTE || ||
deployments




Small cells integral to new 5G network architectures

©
V' @ el -l
P — @ '] Enterprise small cells (¢) Cloud RAN |
. =4
Fixed wireless access Residential small cells Remote Radio Heads (RRH)

More distributed baseband processing More centralized baseband processing



Developing
Industry leading
5G NR small cell

infrastructure

Qualcommn SRAMSUNG

QUQICO/\NV\ S Powered by Qualcomm
i FSM100xx 5GNR small
cell chipset

Supporting uniform 5G speeds
and experiences—indoors
and outdoors

FSM100xx
10nm

Expected to begin sampling in 2020



Samsung

Woojune Kim

Senior Vice President,

Head of Products and Business Strategy,
Networks Business Unit




Making 5G devices
a commercial reality
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Commercializing

mmWave and sub-6 GHz Qualcomm
In a smartphone form factor X50 5G modem

Qualcomm® Qualcomm® 5G NR Qualcomm®
Snapdragon” X50 QTMO052 mmWave reference design
5G modem family antenna modules

ualcomm Reference Design is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.



oG NR

Qualcomm® reference design




Introducing the Qualcomm’

QTMO052 5G mmWave
antenna module

Expands portfolio of fully-integrated 5G NR
mmWave modules for mobile devices

Size scale

Image shows partially-assembled state.




Continued
5G OEM

Momentum

Fueled by the Qualcomm Snapdragon
X50 5G NR modem family
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1] OnePlus

Carl Pei

Co-Founder
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Tencent &R Te n Ce n t

Wu Dan

General Manager, Tencent Innovation Lab
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Powering next-,geneﬁamn
Immersive experlences
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¥ NEXTVR Next VR

David Cole

Co-Founder and CEO




5G will expand the mobile ecosystem to new industries

Healthcare

Xu&

Computing

Manufacturing . Automotlve
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Qualcomnn 9

snapdragon

Defining the Always On,
Always Connected PC

Multi-day battery life Gigabit LTE (with 5G in 2019)
Instant on Location aware
Connected standby Thin, quiet, and cool

Continuous connectivity*

*Requires network connection and will support up to 20 hours of battery life




Lenovo. Lenovo.

Miix 630 Yoga C630
//_\
« «

SAMSUNG

o,

& 835 & 850 ® Galaxy Book?2
9y D,

Qualcomm Qualcomnm
snapdragon snapdragon

Growth in new products

NovaGo Always On, Always Connected” PCs e More on the way...
powered by Snapdragon

*Requires network connection and will support up to 20 hours of battery life
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BE Microsoft Microsoft

Erin Chapple
Corporate Vice President,
Platforms Engineering, Microsoft
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Transforming
automotlve

Safety-rich
Efficient

New services ;
and experiences V
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More cost-efficient
Forward compatible to 5G C-V2X
Commercial readiness in 2019



Geely

Ziyu Shen

Vice President, Geely Automobile Research Institute
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across segments




Honeywell Honeywell

Suresh Venkatarayalu

Vice President and CTO for
Safety and Productivity Solutions




Accelerating

next-gen retail. »

experiences
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Amazon

Philip Thompson

Worldwide Tech Leader - Retall




Qualcomnm

Qualcomm® Quick Charge™ technology momentum

Additional

GoPro HERO7 powered by Qualcomm® Vision Intelligence Platform

announcements

Wearables momentum with Snapdragon Wear Platforms

B @ H

Amazon Alexa reference design for wireless earbuds, hearables




Snapdragon

Alex Katouzian
SVP and GM, Mobile, Qualcomm Technologies, Inc.




¢

¥ |

brir ging
atures to

&

%
3

»

2015

Premium device

CPU
Quad-core, up to 2.2GHz

Modem
X12 LTE modem

Artificial Intelligence
1st generation Al platform

Camera
Dual ISPs

Video
4K capture @ 30fps

»

2018

Mid-range device

SoU
DRI
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CPU
Octa-core, up to 2.0GHz

Modem
X12 LTE modem

Artificial Intelligence
3rd generation Al platform

Camera
Dual ISPs

Video
4K capture @ 30fps



Intelligence



onsole-quality
gaming..anywhere



Capturing s
Images and vid




Imaging
Contextual awareness

Security

@.,» Voice interaction

Battery life



Introducing the ¥ Powerful gaming

QUG ICONVV\ A Limitless slo-mo

SNA pd rCIgOn 3" generation Al engine
6/5 mobile platform

Powering the highly sought-after mobile experiences

N Triple camera




Xlaomil India

Manu Kumar Jain

Vice President, Xiaomi and
Managing Direction, Xiaomi India




¥ Powerful gaming
& Triple camera

QUG ICONVV\ A Limitless slo-mo

SNA pd rCIgOn 3" generation Al engine
6/5 mobile platform

Powering the highly sought-after mobile experiences
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Qualcomnm

Thank you

Followuson: ¥ ¥ 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 and Snapdragon are trademarks of Qualcomm Incorporated, registered in the United States
and other countries. Quick Charge is a trademark of Qualcomm Incorporated. 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.



