Qualcomm

oG

Audiéncia Publica - GT5G

Francisco Giacomini Soares

”

Vice-presidente de Relagoes Governamentals of:

Qualcomm

G

R

% Abril 2021 ‘.

1 pni22eoo1 qwenea -

América L@numm

MATd I ?l‘
i3-W k.
sibemifiuM - —— mebom 3T
o pni2eedo1q 2210 A
aau
109
'\l =
R o
7 h \
1
) >
-s.\'

ooooooooo

aanp »
» U
AR = F R
Rt " v T
R ] RN
; =iy
= )
.
[LRL
FVee
.....
ks 16
) S -
:i:“\-ml 4:4
3 oS _*,J..%
(8 27 d
sl
L 1o e .
> L ¢ 4
—
¢



Leading wireless innovation for 35 years

Source: Company data as of Q3 FY20; R&D is cumulative expenditure since 1985
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The R&D Engine

$64B+

in cumulative R&D

140,000+

Granted patents/pending applications

300+

License agreements

37,000

Employees




Mobile has made a leap every ~10 years

Mobile voice Efficient voice to Focus shifts Mobile broadband and A unified future-proof
communication reach billions to mobile data emerging expansion platform

0 ©

1980s 1990s 2000s 2010s 2020s

Analog voice Digital voice Wireless Internet Mobile broadband Wireless Edge

AMPS, NMT, D-AMPS, GSM, CDMA2000/EV-DO LTE, LTE Advanced, 5G New Radio
TACS 1S-95 (CDMA) WCDMA/HSPA+, Gigabit LTE (NR)




SG W|” expand the moblle Powering the digital economy

ecosystem to new industries $131 Trillion

in global economic value by 2035

Precision agriculture Construction and mining Connected healthcare
$416B $984B $2648B $1,083B

1 Real-time traffic
T . Management

Richer mobile experiences Smart manufacturing Intelligent retail Smart city
$2,224B $4,771B $1,144B $2,213B

* The 5G Economy in a Post-COVID-19 Era - an independent study from IHS Markit, commissioned by Qualcomm Technologies, Inc. 4



S5G commercialization
moylng Into the 51 OperatoEH2Countries @ Sub-6
mainstream

(58) Sub-6 + mmWave

(launched or scheduled)

NA

9 Operators in 2 Countries

®
<

Asia

17 Operators in 6 Countries

17 OperaMsE'g\Countries ‘ @é

’ LATAM )
4 Operators in 3 Countries @
. SEA

60+ 140+ 500M e

Countries with 5G Mobile operators with 5G handsets expected
commercially deployed commercial live 5G networks to ship in 2021

Sources - GSA: 5G Market Snapshot Member Report - June 2020; Qualcomm estimates (2021 projection is at mid-point of guidance range), Nov. ‘20



5G Rollout

Outlook

USA

Now NSA Sub-6 GHz
mmWave
@ sub-6 FDD
. Standalone

China

Now NSA Sub-6 GHz
. Standalone

2021 @ Sub-6 FDD
Sub-6 carrier aggregation

+ mmWave

Europe

Now  NSA Sub-6 GHz
@ sub-6 FDD

mmWave

2021 Sub-6 carrier aggregation
° Sub-6 + mmWave aggregation

“,n

+” implies the year indicated and beyond

2021 Sub-6 carrier aggregation
0 Standalone

LatAm

Now NSA Sub-6 GHz
@ sub-6 FDD

2021 + mmWave
+ Sub-6 carrier aggregation
°Standalone

Japan
Now NSA Sub-6 GHz
mmWave

. Sub-6 carrier aggregation

India

2021 + NSA Sub-6 GHz

+ mmWave

° Standalone

SEA

Now NSA Sub-6 GHz

mmWave

2021 . Standalone

2021 @ Sub-6 FDD

. Standalone
Q Sub-6 + mmWave aggregation

Korea —

Now NSA Sub-6 GHz

2021 mmWave
‘ Standalone
@ sub-6 FDD
+ Sub-6 carrier aggregation

° Sub-6 + mmWave aggregation

Australia —
Now NSA Sub-6 GHz
@ sub-6 FDD

2021 mmWave
Sub-6 carrier aggregation
a Standalone



’ eMBB — enhanced
mobile broadband services

5G core

Sub-6 GHz with
network

massive MIMO

=

Advanced
channel coding

Wy

Release 15

5G

Advancing 5G for the

Scalable OFDM-

new decade § based air interface
Mobile Flexible
mmWave framework

"l" LTE integration

5G
broadcast!

o0 In-band eMTC/NB-loT
® &5GCore?

Q Positioning
across use cases -

Release 16

5G NR
Cellular V2X

&
&

5G NR in
unlicensed spectrum

Private Networks,
SON, satellites*

&+

U-H

.
Illl

5G NR lloT
with eURLLC

eMBB evolution - improved
power, mobility, more?

Better coverage with
1AB, uplink MIMO

IAB — integrated
access/backhaul

t i

Enhanced DL/UL MIMO,
multiple transmission points®

industrial sensors

je

¢ /' i More capable, flexib
g IAB

Release 17

Centimeter accuracy

_; IloT with mmWave
« =

Enhancements to 5G
NR Industrial loT \ @

Rel-15 deployment
learning, XR, drones, others®

7~
¢ b NR-Light for wearables, "I"D

P

Unlicensed spectrum
across all use-cases

New spectrum above
52.6 GHz

“Mr

Expand sidelink for V2X
reliability, P2V, 10T relay

@ Continued eMBB
) enhancements, XR,
others*

.
¥

Further eMBB
enhancements

Full-duplex MIMO ﬁ Extended reality

Automotive & NR

Higher mmWave
V2X enhancements

frequencies

T <

‘ Non-terrcstrialacccs 5G NR-Light
% expansion for loT

A

Broadcast

Al/ML data-driven
enhancements

designs

&

A Sidelink in unlicensed
- spectrum



Private 5G networks for Industrial loT use cases

Optimized

Tailored for industrial
applications, e.g., QoS, latency

Dedicated

Local network, easy to deploy,
independently manage

Secure

Cellular grade security and
keeping sensitive data local

Private network’

Optimizing private LTE for New opportunities and scalability 3GPP roadmap with regular

Industrial loT today with 5G NR capabilities releases providing new features

1. Also referred to as non-public network (NPN) 8



Integrated private network

Public network+slice  Subscription

i

Private network

Control Gateway Services
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Gateway Services s Firewall
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Independent private network’

Public network

i

Private network

Subscription  Control Gateway

Subscription  Control ~ Gateway  Services

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

Services

Firewall

Multiple private network architectures for flexible deployments




5@ private networks: An opportunity for mobile operators

To deploy, manage, or offer as a service, both in licensed and unlicensed spectrum

i
B

-
5

Licensed spectrum assets Expertise in mobile networks Existing sales channels
Dedicate a portion for private networks Relevant expertise in deploying, optimizing, Already provide services to many
operating mobile networks industrial and enterprise customers

Spectrum may be under-utilized
in industrial areas Existing ecosystem relationships Multiple business opportunities, from

. deploy to offer private network as a service
Reuse mmWave spectrum indoors, ploy P

such as for private enterprise network

10



oG + WisFi 6E

A powerful combination
% 5G CPEs
developed
with Wi-Fi 6

Qualcomm Snapdragon and Qualcomm Networking Pro 1200 platform are products of Qualcomm Technologies, Inc. and/or its-subsidiaries



6 GHz brings new unlicensed bandwidth for Wi-Fi and 5G

Standardized for 5G NR-U in Brazil
2.4 5 GHz 70 MHz 6 GHz

GHz 580 MHz of unlicensed bandwidth ITS 1200 MHz of unlicensed bandwidth

AFC AFC
Stand. * . power Stand. *. power

DFS
255 125

MHz MHz

75

MHz

Outdoor Outdoor + Indoor Outdoor + Indoor Outdoor + Indoor Indoor Outdoor + Indoor Indoor Power

1200 MHz @& &6

A massive amount of new unlicensed spectrum
is now available in Brazil for Wi-Fi 6E and 5G

ITS: Intelligent Transportation Systems

AFC= Automated frequency control, DFS= Dynamic Frequency Selection, LPI= Low power indoor

12



Driving transition to Infrastructure 2.0
Powered by extended portfolio-of Qualcommm® 5G RAN platforms

Internetand
3 party cloud

Qualcommn

5G RAN
Platforms

Standard-based
open RAN interfaces

Qualcomm

Virtualized
software from

Edge
data centers

Platform

High Virtualization
performance with hardware
Modem-RF acceleration

multiple vendors

Radio
Unit
Platform

Qualcomm
Radio

Flexible, scalable,
O-RAN
compatible

Platform

From Macro
to Small Cells

Qualcomm

High-performance
Modem-RF System

Integrated Sub-6
and mmWave
solution



Delivering
on the 5G vision

Where virtually everyone and everything is intelligently connected
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Qualcom

Obrigado!

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.

©2018-2019 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. Other products and brand nhames 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.



