CONNECTING THE MOBILITY .
WORLD WITH 5G-V2X

5CAA>

Automotive Association

~MWC19

Barcelona




February 27, 2019 @qualcomm Barcelona

C-V2X Ignites
Automotive Connected
Revolution

Nakul Duggal

Sr. VP, Product Management
Qualcomm Technologies, Inc.




@

/i\
Precise positioning
* Lane-level accuracy T~
anywhere, anytime
Bluetooth ® Wi-Fi
For high quality For in-car experiences
voice and audio and car OEM services

&
4G/5G @ @ 4G/5G

For car OEM services v For driver
y —— Y e
!___.-vr-v""” — - T syg-&nd passengers
" :‘ g - 3 E i — . g‘m_

C-V2X Direct @ s SV S £\, @ C-V2XDirect
Communications : Ny — : y Communications

For car-to-infrastructure a8 \ Forcarto-car
communicatigg S\communication

Car connectivity Heterogeneous Secure, virtualized Advanced Multi-environment
implementation
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4G/5G is referring to C-V2X network communications (i.e. V2N); C-V2X Direct Communications is referring to V2V, V2|, V2P
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Qualcomm® Connected Car Reference Design, Gen 2

e Qualcomm® Snapdragon™
Telematics — V2X stack .
=N - e Automotive 4G/5G platforms

g Security /
G® cpsa Q vepp2

Rel-155G NR Rel-14 LTE
Advanced Pro

Standalone FDD FD-MIMO

Application Processor Non-standalone ~ TDD Up to 5 aggregated LTE carriers

With telematics SDK
Rel-14/Rel-15 C-V2X

5G / 4G spectrum sharing
Dual SIM Dual Active (DSDA)
Multi-frequency GNSS with QDR3

Stack VEPP Security
apps VEIIES

Multicore  Multicore  Accelerator RF management with envelope tracking

CPU DSP ECDSA

RF ICs +
antenna
modules

IP acceleration (IPA)

Qualcomm Connected Car Reference Design and Qualcomm Snapdragon Automotive 4G/5G Platforms are products of Qualcomm Technologies, Inc. and/or its subsidiaries
1. Elliptic Curve Digital Signature Algorithm, 2. Vision Enhanced Precise Positioning




Strong C-V2X momentum globally
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Colorado DOT CDOT
C-V2X Deployment
Program



Helping bring a comprehensive ecosystem together
Working across industries to forge sustainable relationships, unlocking new value

Software companies ' Test equipment vendors

Automotive Transportation Telecom Internet/cloud
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Vehicle OEMs Road operators Mobile operators Cloud service providers
Tier 1 suppliers Traffic industry suppliers Telecom suppliers Map providers

Standards development Telecom and auto b L
Standards ﬁi“ organizations : industry organizations ITS organizations
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5GAA Automotive Drivi ng C -V2X
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AT&T - Audi BAIC - Beijing University * Bell Mobility < BMW < Bosch

CATT - Cetecom * China Transinfo « China Unicom + CMCC
Continental Daimler « Danlaw + DEKRA Denso ° Deutsche Telekom
Ericsson « FEV - Ficosa * Ford * Fraunhofer Gemalto Hirschman Car
Hitachi Automotive US < Honda ° Huawei Infineon < Intel Interdigital
Jaguar Land Rover ° Juniper + KDDI - Keysight « KT ° Laird Tech * LG
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Key participants

driving global C-V2X activities with > Australia Q |

Qualcomm Technologies it e

Ford ZTE Kapsch v

PSA Quectel SWARCO

BMW Lear Genvict

Daimler Valeo Nebula

SAIC WNC R&S

China Domestic cmce Datang Tremendous traction across regions and broad industry sectors

OEMs AT&T Ficosa

Continental DoCoMo And more .. From standards completion to independent field testing to early commercialization

Bosch CMRI
LG McCain
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