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World’s leading automakers
build with our solutions
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Qualcomm Automotive Infotainment Platform is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.
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In-car connectivity




Transforming
In-vehicle
experiences



@

4i\
Precise positioning
* Lane-level accuracy o~
anywhere, anytime
Bluetooth ® Wi-Fi
For high quality y For in-car experiences
voice and audio .. -~ and car OEM services
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4G/5G (@) @  4G/5G
For car OEM services ) ot For driver

N [ i e T and passengers

C-V2X

For car to car
. communication

C-V2X

For car to infrastructure j
communication & ;

Car Connectivity Heterogeneous Secure, virtualized Advanced Multi-environment

in the 5G era Connectivity wireless links Positioning implementation
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Connected @ 4G/5G networks 00 PC5-based C-V2X @ Precise positioning
. A E.g. for TMC-based traffic é E.g. for collision avoidance E.g. for lane management and
h |g hwayS monitoring & advisory and coordinated driving S lane-level navigation
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Road Safety

V2V/V2I: Intersection
management assist

Connected
urban transport
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camera. .. == ' the right lane and alert other cars on the
Ay road; via precise positioning other cars |
avoid the lane with the hazard
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m PC5-based C-V2X

E.g. for collision avoidance
and coordinated driving
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Precise positioning

E.g. for lane management and
lane-level navigation
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Pedestrian alert

Traffic light detects a pedestrian
crossing the street and alert
oncoming cars via 12V;

Also, possible via direct V2P
communication

RO HE
¥ :"E!t :: .
8l |
N ig
\
Edge/on-device Al

E.g. for detecting hazards and
speed harmonization



}//eﬁizlle-to-vehicle g% oo ; _ C-V2X

e.g., collision avoidance safety systems

Establishes the foundation for
safety use cases and a continued

5G NR C-V2X evolution for future
autonomous vehicles

V2|

Vehicle-to-infrastructure
€.g-, traffic signal timing/priority

V2P

Vehicle-to-pedestrian
e.g., safety alerts to pedestrians, bicyclists

Vehicle-to-network St
e.g., real-time traffic/routing, cloud services W= =

Release 14 C-V2X
completed in 2017

@ Broad industry support—5GAA

@ Global trials started in 2017

Our 1st announced C-V2X
2 product in September, 2017
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Enhanced range and reliability for direct
communication without network assistance



Qualcomm® Connected Car Reference Design, Gen 2

o Snapdragon Automotive
Telematics V2X stack
@ e G & apps 4G/5G platforms

g Security /
) cCpsA’ Q verp?

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

RF management with envelope tracking

Stack Qualcomm®  Security ..

apps Vision verifies .
Enhanced ..

Multicore  Precise Accelerator ? ¢

CPU Positioning ECDSA ::
(VEPP) oo
Multicore

DSP

RF ICs +
antenna
modules

IP acceleration (IPA)
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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 (VEPP)




Mobilizing media
and entertainment

Congested
enyironments

Fiber-like data speeds

oG is essential for P,
- ow latency for real-time interactivity

next_generatl_on  More consistent performance

mobile experiences » Massive capacity for unlimited data

Immersive

Connectem | Augmented

| reality




Pioneering advanced 5G NR technologies
To meet smart transportation requirements
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Mission-critical services Enhanced mobile 6roadband Massive Internet of Things

Enhanced power save modes

Spectrum sharing \ Flexible slot-based framework

Scalable OFDM \ Massive MIMO \ Mobile mmWave Deeper coverage | Grant-free UL

Dual Connectivity \ Advanced channel coding Narrow bandwidth | Efficient signaling

10x 10x 3X 100x 100x 10x

Traffic Network Connection

Decrease in Experienced Spectrum
capacity efficiency density

end-to-end latency throughput efficiency

Based on ITU vision for IMT-2020 compared to IMT-advanced; URLLC: Ultra Reliable Low Latency Communications; IAB: Integrated Access & Backhaul



Perception
Sharing of high throughput sensor
data and real world model

9G NR C-V2X

Communication augments
autonomous driving F ) Path planning

Intention and trajectory sharing for
faster, yet safe maneuvers

5 Real-time local updates
y Ve

Real-time sharing of local data with infrastructure
A and other vehicles (e.g. 3D HD maps)

Coordinated driving
Exchanging intention and sensor data for more
@ predictable, coordinated autonomous driving



Safety I Advanced
use cases V i
5G NR C-V2X Rel-ma/pF?:&tg Sl el ie

Rel-16
) transport profiles transport profile
Is backward
compatible at

Rel-14/15 Radio Rel-16 Radio
u p pe r Iaye rS Rel-14/15 safety Rel-16 multicast
broadcast messages messages

By enabling coexistence of
Rel16 with previous releases

Rel-16 C-V2X vehicles will be designed to
support Rel-14/Rel-15 for safety




Qualcom

Thank you
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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 is a trademark 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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