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X65 5G modem-RF

1.2 Gbps
1 Gbps
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Mobile, RF Front end Connected Cellular Connectivity, Automotive
Compute & XR Smart Modems & Cloud &
(MCX) Systems (CSS) | Infrastructure | Networking a7l
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Consumer Edge Networking

B = :

Compute 5G Wi-Fi

wireless fiber access points
e 3{ L=
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Wearables Consumer vRAN infrastructure
electronics

Industrial
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Energy
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Smart cities

Manufacturing
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Snapdragon

car-to-cloud

Snapdragon
cockpit platform

Transform the in-car

experience and provide
window to services

Pre-integrate software and
senices platforms to drive
new monetization models

Snapdragon

digital chassis
A platform for the future
of automotive Snopdragon Snapdragon
ride platform - outo connectivity

Scale ADAS L2+ with
Arriver' and integrate
platform into digital chassis

Transition industry to 5G
connected car and

intelligent transportation
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Leading wireless innovation for more than 35 years

Digitized mobile Redefined Transforming
communications computing industries

Qualcomm |

+

Analog to digital Desktop to smartphones Connecting virtually everything

15
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(5 Aécelerating Globally

210+ 275+ 750M+ 1B+ 5B+ 1,330+

Operators with Additional 5G smartphones 5G connections 5G smartphones 5G designs
5G commercially operators to ship in 2022 by 2023 — 2 years to ship between launched or in
deployed investing in 5G faster than 4G 2020 and 2025 development
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Driving digital transformation across industries
wilvy 5G will enable $13.1 Trillion in global sales activity in 2035
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To efficiently scale,
Al processing is expanding
towards the edge

Central Cloud Edge cloud On-device

Privacy

Reliability
Low latency

Efficient use

of network
bandwidth

< Connected Intelligent Edge

Convergence of:

Qualcomm is leading the realization

Wireless connectivity Unleashing massive

of the Connected Intelligent Edge Efficient computing amount of data to

fuel our digital future
Distributed Al

A 4



Bringing greater
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capabilities to the

intelligent edge
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Invention

Foundation ey chdogo s
to 5G

leadership

Is technology ~  vee
leadership

establish requirements
Early R&D and
technology inventions
essential to leading
ecosystem forward

Proof-of-concept

Deliver end-to-end prototypes
and impactful demonstrations

Standardization
Drive e2e design with
ecosystem and through
standards process

Commercialization

Engage with global network
operators to deploy

new features with
standards-compliant
infrastructure and devices

Trials
Collaborate on OTA field trials
that track 3GPP standardization
and drive ecosystem towards
rapid commercialization

20



Driving 5G Advanced for a full decade of 5G technology evolution

Next technology leap for new
capabilities and efficiencies

G 4G D

Longer-term evolution to deliver on the 5G vision

=
( 5GM l ) 5G Advanced: 2" wave of 5G innovations

New verticals,
deployments, use
cases, spectrum

Unified, future- . Rel-17 )
proof platform

Rel-16 )
Y
)
5G Rel-15 )

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027+

21



G pdvanced in Releasg 184

Enhancing Enabling
mobile new
Boundless loT expansion .
broadband .. ded reaiity verticals
enhancements
2 )
~ES $ -
; - expandin
®ie \e25° i AP New
and laptops devices (NR-Light) < @ ‘é s networks (NTN) Automotive
High-precision Sidelink
m positioning W\ /W
) “ip $ |
g Advanced power Mission-critical éﬂ
= ™~ — saving and mobility W R design
: ' L0000 Advanced /DTU\ W W
Fixed Wireless (N (% channel coding "/ | \
and enterprise mmWave |-|-|-|-| == |-|-|-|-| Scalable numerology Massive MIMO M Topology Industrial loT
expansion T & & expansion
Unlicensed 1"":;:1""":" 4G New deployment
spectrum Flexible slot-based . Mobil models
"~ amework foundations mmWave

Our innovations expand the foundation of 5G

Foundational Qualcomm innovations lead 3GPP Releases 15,16 and 17



Driving a balanced 5G Advanced evolution across key
technology areas

Mobile broadband evolution Immediate commercial needs New and enhanced devices
and further vertical expansion and longer-term 5G vision and network evolution
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Deliver enhanced mobile broadband Drive new value in commercialization Focus on the end-to-end technology

experiences and extend 5G’s reach efforts and fully realize 5G’s potential evolution of the 5G system to bring

into new use cases with future deployments new levels of performance

Release 18 starts the 5G Advanced evolution and it prepares

for new and enhanced features coming in subsequent releases




Physical

e New interface opportunities through

Merging worlds

Digitization computing
The

Metaverse

New human
interface

Ubiquitous, low-power sensing and Immersive interactions take human
monitoring with near real-time actions augmentation to the next level

24



Building the wireless system of the next decade and beyond

Driving the continued evolution of wireless Fueling next-gen
and adjacent technologies devices and use-cases
(«[E)) Advanced RF &+ Compute topology
Even higher bands, faster switching, Virtualization, containerization for end- '“) Extreme evolution of XR
improved PA efficiency to-end system in cloud, edge, device experiences

= | | - . .
|'|'|'|'| Extreme RAN disaggregation ;1{%13 Machine learning / Al T e e
“ﬂﬂ & smarter verticals

Horizontal and vertical ecosystems, Distributed / federated learning,
richer mix of new vendors network automation and optimization

B silicon/ material technology Human interface "&Q Future markets and services
Faster and more efficient baseband More immersive experiences (e.g., XR v gl ElEiown today
processing, meta-surfaces evolution), biological implants

Power management & Multimedia and display

More efficient battery charging, energy Higher resolution, richer color, lower
storage, energy harvesting latency, 3D holography

Desig N goa |S Capacity Latency Spectral efficiency Connection User experience Ease of onboarding
density

.f' 6G | and performa NCe Datarate Reliability Mobility Intelligence Positioning capability
“ vectors Coverage Security Sl (97 G Costefficiency  Scalability And others...
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Key research vectors enabling the path towards 6G

Al/ML powered E2E
communications

Data-driven communication and network design,
with joint training, model sharing and distributed
inference across networks and devices

Spectrum expansion & sharing

Expanding to THz, wide-area expansion to higher
bands, new spectrum sharing paradigm, dynamic
coordination with environmental awareness

New radio designs

Evolution of duplexing schemes, Giga-MIMO,
mmWave evolution, reconfigurable intelligent
surfaces, non-terrestrial communications,

waveform/coding for MHz to THz, system energy
efficiency

Merging of worlds )
Physical, digital, virtual, immersive interactions “’.;.
taking human augmentation to next level via Al 8

ubiquitous, low-power joint communication and
sensing

Scalable network architecture

Disaggregation and virtualization at the ﬂ\ /I
Connected Intelligent Edge, use of advanced U‘U

; . ¥
topologies to address growing demand

Communications resiliency

Multifaceted trust and configurable security,
post quantum security, robust networks
tolerant to failures and attacks

26



Create new services and
capabilities with the
Connected Intelligent Edge

Connectivity

Transporting data across network, also
enabling new types of services (e.g.,
positioning)

Compute

Hosting network functions across services,
core and radio access network in a single
cloud platform

Analytics

Enabling data analytics through sensing,
including model collection and
management across functions

An integrated platform that
distributes intelligence across
cloud, network, and diverse
devices

Security

Providing data provenance (identity,
attestation) and governance (security,
privacy, consent)

New applications and technology Similar convergence is happening Emergence of new services

convergence into cloud connected at the edge and infrastructure and capabilities at the
devices (e.g., smartphone, loT) (e.g., network, RSU) Connected Intelligent Edge




Driving the 5G evolution with
Qualcom  gyr advanced R&D demonstrations
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https://www.youtube.com/watch?v=H1zSdCJp6x8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=1&t=121s
https://www.youtube.com/watch?v=H1zSdCJp6x8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=1&t=33s
https://www.youtube.com/watch?v=H1zSdCJp6x8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=1&t=251s
https://www.youtube.com/watch?v=FP0x1nq-Gsg&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=2&t=33s
https://www.youtube.com/watch?v=82zIWOa2PhI&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=5&t=43s
https://www.youtube.com/watch?v=82zIWOa2PhI&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=5&t=162s
https://www.youtube.com/watch?v=b7ed6uKzYr8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=5
https://www.youtube.com/watch?v=vkHlm-ymIdo&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=6&t=35s
https://www.youtube.com/watch?v=-mQxLnpotEM&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=7&t=160s
https://www.youtube.com/watch?v=u7LSoMlVYsw&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=8&t=29s
https://www.youtube.com/watch?v=u7LSoMlVYsw&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=8&t=137s
https://www.youtube.com/watch?v=u7LSoMlVYsw&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=8&t=301s
https://www.youtube.com/watch?v=FP0x1nq-Gsg&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=2&t=167s
https://www.youtube.com/watch?v=FP0x1nq-Gsg&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=2&t=272s
https://www.youtube.com/watch?v=H1hGwbbAW2g&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=10&t=109s
https://www.youtube.com/watch?v=H1hGwbbAW2g&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=10&t=218s
https://www.youtube.com/watch?v=SSKJorMn9dc&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=3&t=34s
https://www.youtube.com/watch?v=SSKJorMn9dc&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=3&t=170s
https://www.youtube.com/watch?v=vkHlm-ymIdo&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=6&t=177s
https://www.youtube.com/watch?v=vkHlm-ymIdo&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=6&t=317s
https://www.youtube.com/watch?v=vkHlm-ymIdo&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=6&t=439s
https://www.youtube.com/watch?v=BJ6q1kUaF2k&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=9&t=57s
https://www.youtube.com/watch?v=BJ6q1kUaF2k&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=9&t=246s
https://www.youtube.com/watch?v=-mQxLnpotEM&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=7&t=38s
https://www.youtube.com/watch?v=dTEah2hpt5k&list=PLADNcabi-P9ZbhXUkF-wlj9Hf1WzuaF-u
https://www.youtube.com/watch?v=H1zSdCJp6x8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=2&t=1s
https://www.youtube.com/watch?v=H1zSdCJp6x8&list=PLADNcabi-P9YUf9gOu4dxlXlR9K6q-wSR&index=2&t=1s

Driving the 5G Advancéd technology evolution into 6G

A key enabler of the
Connected Intelligent Edge

Rel-15
eMBB focus

Strong 5G momentum sets
stage for global expansion

Continued evolution

X<
Next technology leap
for new capabilities
O and efficiencies

Rel-16 and 17 expanding ADVANCED Rel-18, 19. 20 and beyond
to new industries Continued 5G proliferation

Historically 10 years
between generations
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Integrated private network

Public network+slice  Subscription Control Gateway Services
B v BE e
o =
4 \\
m ,’ \\
Private network
\
\
Gateway Services s Firewall
N

-
-
-
-
-

Independent private network’

Public network Subscription  Control Gateway Services

Private network

Subscription  Control ~ Gateway  Services Firewall

1) Mobility between private and public networks can still be supported via dual subscriptions

Multiple private network architectures offer deployment flexibility




g
Lack of full
E2E solutions with

multi-vendor choice
(1-stop shop)

Inability to extract
full potential
independently

5G
private network

challenges

.
o#o
‘1o
O
Planning, deployment Insufficient network and
and ma,nagement device optimization for

challenges vertical specific
use cases

Challenges must
be overcome to
extract full
potential of
multiple types of
5@ private
networks

32



Powerful 5G
network performance

Pre-integrated, multi-vendor
solution for diversity of
deployments and use cases

Significantly simplified
deployment and management
capabilities

Ecosystem needs in order to address common 5G private network
challenges



Qualcomm® FSM™ 5G RAN Platforms

foundational RAN for 5G private networks

w

Leading power efficiency

and form factor
Addresses challenging power,
cost and size requirements for
private network deployments

o @
‘il

Enterprise-grade
Best-in-class power consumption
and feature set for private networks

Qualcomm FSM is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.

Qualcommn

5G RAN
Platforms

5G leadership factor
Li_l World renowned 5G expertise from mobile
===l 10 infra, standards bodies to governments

s

Full 5G spectrum support
Sub-6 GHz and mmWave bands

“a

VRAN and O-RAN

Provides OEMs, Operators and System
Integrators ultimate deployment flexibility



Private Network Ecosystem Parther Program

Qualcomm Technologies
validates solutions end-to-end
for pre-integrated blueprints Selected by

to partners 1 7 +

global Private
Choice of partner FSM powered Network innovators

small cells, core networks, other
network functions, hosting, ...

Designed to remove deployment
roadblocks from unwieldly cost
to need for technical personnel

Ready to go RAN automation and
5G profiles - customizable for
vertical/customer specific needs

Go-to-market

Qualcomm System Integrator

Provides RAN automation and Integrates customer and vertical specific use
e2e pre-integration with partner solutions cases, deploys and can manage networks

4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

End User

Receives 1-stop
complete solution
(clear accountability)

N o i e e e



Qualcomm® Private Networks RAN
Automation Technology

Spanning private 5G RAN planning and deployment to
customizable & automated network management

Cloud-based SaaS solution Customizable and programmable Automated operations to
for streamlined planning, pre-defined use case 5G profiles optimize and assure services
deployment, and operations to meet customer needs to meet desired KPIs
Horizontal single management Path to zero-touch operations Working in conjunction with
across sites/types, multi-vendor for simple self-management our 5G Private Networks

RAN, access to device data by enterprises Partners Program

Qualcomm Private Network RAN Automation is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.

36



Qualcomm Private Networks RAN
Automation Technology

Spanning private 5G RAN planning and deployment to
customizable and automated network management

TCO Zero-touch Associate devices Operational View, analyze,
estimate provisioning Acceptance to use case profile Cloud data reconfigure, expand

Estimate RF planning
total cost of and
ownership onboarding

Instantiate Automated Analyze
Install and Acceptance RAN RAN -

configure te ; : )
9 St services operations monitor




Private Network Ecosystem Partner Spotlight

Announced Feb ‘22
i e sl —— —\‘

Qualcomm B Microsoft

Pre-validated infra Qualcomm Private Azure private multi-access compute (MEC) solution

with Qualcomm 5G Networks RAN
RAN Platform Automation Platform Azure Private 5G Core Azure Stack Edge

Delivering 5G private network foundation for simplified deployment and
management by operators and system integrators

Pl [ 220 DU Use-case Cloud-based Securely Massive scalability

delivery models managed services opportunity, globally

provisioning and optimized
operations profiles

Commercial availability through select operators and system integrators expected in Q3 2022

38



Digital
transformation
with 5G

private networks,
by Qualcomm
Technologies

Horizontal cloud solution
spanning automation, planning,
deployment & operations

Validated end-to-end 5G private
network solutions

Multi-vendor choice and
ecosystem enablement

Device ecosystem and solutions

Qualcomm Technologies based devices and small cells

Ecosystem o
Partner = | Eaiees Core -
Program .- System Applications

Integrators

Pre-defined profiles

bf, i

.,

T

Enterprise . N\ _

Application : i Services,

Services Connectivity ! i devices data XK
requirements v Cloud APIs 3 analytics H Q

Qualcomm
Private Network

_ RAN Automation
Sl Admin R » 3party
portal/ GUI Customizable by partners integration

P L
Plug and play deploy
Automated Operations

SN
o PA

End-to-end Optimized & streamlined

One-stop solution

39
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Training & Deep dive

B Hardware / Software training
v' Some Japanese training video available
v" On site / online training if needed
v' Overview training
v’ Specific technology training
v Tool training

Bl Deep Dive
v" On site/online deep dive if needed
v Q&A
v’ Detail information

B On site training
B 5G on site training
B Thermal on-site training (mobile only)
B Other training if needed

41



On site support & Lab support

B Bring up
B Board bring up
B RF bring up
B Feature bring up

B Debug
B Debugging WiFi
B Debugging Multimedia
B Debugging Factory Software
B Power optimization

B Lab support
B Thermal / Power measurement
B RF calibration/Factory tools
B 5G mmW support

42



Qualcomm® Snapdragon™

X65 and X62
5G M.2 Reference
Designs

Snapdra

Qualcomm Technologies, Inc a

Design and Snapdragon X62 5G M.2 Referen

gon X65 5G M.2 Reference Design
nd/or its subsidiaries

ce Desi

gn ar

e products of

Qualcomm” Snapdragon”™ X65
5G M.2 Reference Design

mmWave




Qualcomme 545 S | S |

mmWave Antenna Module Qualcowm  Qualcomm
Qualcomm Technologies’ 4'"-generation mmWave module for mobile Sn?p_drcgon RF ?hql?c.jmgon
Extended range Added support for .

compared to previous gen 41 GHz band (n259) el

Global mmWave band support
26 GHz, 28 GHz, 39 GHz, 41 GHz

(North America, Korea, Japan, Europe, Australia, SEA)
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5G needs a new
kind of nhetwork

Densification and thedmportance of

Small cells

Qualcomm 5G RAN Platforms are prodticts of Qualcomm Technologies, Inc. and/or its subsidiaries.

Open RAN-and

Virtualization

Qualcommn

5G RAN
Platforms
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5G RAN
Platforms

Qualcomm®

FSM" 200

Platform

Industry’s first

Release 16 small
cell platform

Designed to support Industry 4.0
including the Factory of the
Future and other new segments

/4

Outdoor/
indoor solution

Optimized RF for Indoor
vs Outdoor

Unmatched data

speeds and capacity

Support for speeds of up to 8 Gbps with
1 GHz bandwidth support on mmWave

4

Power
efficiency

Leading 4nm process node
for superior power efficiency

Flexible and Open
Architectures

O-RAN compliant solution with
support for all key 5G functional
split options

(o

Global
solution
Supports virtually all bands

spanning mmWave and sub-6
GHz (FDD and TDD).
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platform platform

Building open and innovative
cellular infrastructure with high
performance Modem-RF System.

)

atform, and Qualcomm Distributed Unit Platform are products of Qualcomm Technologies, Inc. and/or its subsidiari
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PCle inline accelerator card with
concurrent Sub-6 GHz and mmWave
baseband support

l

i




-8cx YY=-X -

B B = lul

Lenovo Lenovo Lenovo I Elite Foli SAMSUNG
ThinkPad X13s (mmW, Sub6) Flex 5G | Yoga 5G IdeaPad 5G (slubs)o " Galaxy Book Go 5G

Snapdragon

compute platforms

SAMSUNG
Galaxy Book S

B@ Microsoft

Surface Pro X with
Microsoft SQ1

/ Bm Microsoft y%/ Xiaomi

" Surface Pro X with Book S 12.4"

Microsoft SQ2

Windows Chrome
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Lenovo Prima

IdeaPad 4G

SAMSUNG . *
HUAWEI
S Matebook E
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Chromebook

Sharp Dynabook Enterprise

Chromebook C1 ) ~  Spin 513

As of July 2022 o i o 513

Snapdragonf&&/\Y 1D
h—b74! i K AR

EAERFEET I

CMQmebon
Spin 513

SAMSUNG
Galaxy Book Go

Lenovo Lenovo

ldeaPad Duet 560 ldeaPad Duet 370

Chromebook Chromebook M . HP Laptop 14°
Chromebook x2 11 HP Fortis 14" G10

(LTE) Chromebook
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For more information, visit us at:

qualcomm.com & qualcomm.com/blog

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

©2018-2022 Qualcomm Technologies, Inc. and/or its affiliated
companies. All Rights Reserved.

Qualcomm is a trademark or registered 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 our licensing business, QTL, and the vast
majority of our patent portfolio. Qualcomm Technologies, Inc., a subsidiary
of Qualcomm Incorporated, operates, along with its subsidiaries,
substantially all of our engineering, research and development functions,
and substantially all of our products and services businesses, including our
QCT semiconductor business.



