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Leading wireless innovation for more than 35 years

Digitized mobile Redefined Transforming
communications computing iIndustries

Qualcomm |

Analog to digital Desktop to smartphones Connecting virtually everything

Transforming how the world connects, computes and communicates




The R&D Engine

Inventing
breakthrough
technologies that
fuel innovation

$71+ billion

in cumulative R&D

140,000+

Granted patents/pending applications
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Qualcomm Autc

100 million vehicles

connected with Qualcomm Technologies’

Vi
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| 4

18 leading automakers

have selected the Qualcomm® Snapdragon
Automotive Infotainment Platform

)
. )
Major automakers s

use Qualcomm solutions

Acura « Audi - BMW « Buick « BYD - Cadillac « Chevrolets
Chrysler «Dodge « Ford « GM « Geely « Honda « Hyundaf:ﬂfir)it'i'
Jaguar ¢ Jeep ¢ Kia « Land Rover+Lexus ¢ Lincoln « Mercedes »

Mini « Nissan « Opel « Porsche « PSA « Renault oRoIIs-Rg)(ﬁo
Smart « Subaru « Toyota « Tesla « Volvo « VW v c_’ '
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Road safety and traffic efficiency is a global crisis
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Driving fatalities Transport inefficiency Greenhouse gas emissions
People die each year on the roads Congestion cost in the US alone in Of all carbon emissions from
worldwide' 7y 2019 ‘ ' trEansportation®
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1. World Health Organization, Road'Traffic Injufies; 2. INRIX Global Congestion Rankihg, ; 3. EPA Green Vehi%Guide, Augus,‘t 2018


https://www.metro-magazine.com/10112661/congestion-cost-americans-nearly-88-billion-in-2019-report-says
https://www.portaldotransito.com.br/noticias/dados-preliminares-de-2019-mostram-queda-no-numero-de-mortes-no-transito-brasileiro/
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5G C-V2X is shaping the future of automotive and smart transportation



C-V2X

Standards complete, commercially
available, deployment begun

Broad industry support with 5GAA

Initial focus on basic safety use
cases

5G roadmap expands functionality

Rich sensor sharing @ gg
Vehicles share intent and perception @

V2|

V2V e
g% Vehicle-to-vehicle g Vehicle=to-infrastructure On-the-fly connectionless groups
e.g., collision avoidance safety systems e.g., roadside traffic signal timing/priority Enabled by reliable multicast

o V2P V2N - "
%ﬂ Vehicle-to-pedestrian %H‘I‘H Vehicle-to-network Bensfits in addition to safety ﬁd@/)

e.g., safety alerts to pedestrians, bicyclists e.g., real-time traffic/routing, cloud services Coordina_ted_ driving brings reduc_ed congestion, ((®)
shorter trip time, and energy savings



Summary: Ten facts about C-V2X

Designed for low-latency direct
communications without relying
on network assistance

Features robust synchronization even in
the absence of satellite/GNSS

Designed to work on harmonized
ITS 5.9 GHz spectrum for safety
applications

Designed to leverage investments in
upper layers as defined for ITS-G5/DSRC

Expected to be ready for commercial
deployment in vehicles for 2020

Designed for high-speed vehicular
use case

A safer technology with predictable
performance due to 3GPP-defined
rigorous minimum requirements

More cost efficient than other
V2X technologies

The only V2X technology with a clear and
forward compatible evolution path to 5G

A modern technology with superior
radio performance

- HONON - NO
- HON - BNONO



Driving C-V2X global presence
with trials and demos

CAMP Ford Quectel Kapsch
PSA Lear SWARCO Neusoft Reach
BMW Valeo Commsignia Simcom
Daimler WNC Genvict Sasken,
SAIC CMCC Nebulalink Thundersoft
Continental AT&T R&S Telit
Bosch NTT DoCoMo Datang Lacroix
LG CMRI Ficosa And more...

. ZTE McCain Savari

Q Europe China ;
North Q Q Q 23 ~ sAIC Q Q Japan

Audi, BMW, 2L

,FAT;:i(;a N FEnlE Ny \, Q Kore; i 5GAA AUtomOtive
n ot Association

Nissan, CAMP
S ) + 8 of the top 9 global automakers
Australia - _
Japanese OEM Top automotive Tier 1 suppliers

9 of the top 10 global telecommunications companies
Top 3 global smartphone manufacturers

Top global semiconductor companies

Top 5 global wireless infrastructure companies

Gaining traction across numerous From standards completion to independent Top global test and measurement companies

regions and industry sectors field testing to initial deployments T ST O e
Global representation from Europe, China, US,
Japan, Korea, and elsewhere

Source sample text




5.9 GHz Allocation

20MHz
40MHz 1c0vh£1tz 20MHz : 20MHz 20MHz 10MHz TS Future
Unlicensed only el Exclusive C-V2X ITS non-safety ITS safety Contral Al
applications
5850 5895 5905 5925 MHz 5855 5875 5895 5905 5925 MHz
- 20MHz . 30MHz 20MHz 75MHz (Previously used for fixed-satellite service uplink)
ITS non-safety applications / ITS safety applications ITS safety applications (T, sl f2me e s 17e s e e
shared (ECC update needed)
5855 5875 5905 5925 MHz 5850 5925 MHz
ECC/REC/(08)01 ECC/DEC/(08)01
Spectrum neutral but refers to EM 302 571 Spectrum neutral but refers to EN 302 571
ETSIEN 302 571
Based on BD2.11p
5905 5925 MHz
VT - - - - - - e — — — ~ = = = =
/// A\ T o
70MHz 5 2 70MHz
\\ I/'," ITS allocation 23
5855 5925 MHz

Wi-Fi 6E
ITS allocation

6GHZ
5850 5855

5925 MHz



Safer roads

Truck platooning, driver monitoring, minimizing
manual operations to substantially human error

Clean environment

Reduced emission and shorter travel time

Enhanced personal mobility

Mobility services, assistive technologies,
route planning

New business opportunities

Parking services, mapping services,
fleet management, etc.

C-V2X +
Autonomous
Driving +
Car-to-Cloud

For the next generation
of intelligent transportation systems




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.



