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C-V2X Gaining Momentum Worldwide

+ "“Continental successfully conducts Cellular V2X: Field Trials in Shanghai, China: initial C-V2X trials in Shanghai with Huawei have
successfully reached an average latency of 11 ms for direct communication between vehicles” (Continental Press Release, 18 December
2017)

* "Ford and Qualcomm Collaborate on C-V2X Global Initiative to improve vehicle safety, traffic efficiency and support for autonomous
driving - [...] technology is planned for further field validations beginning in 1H 2018" (Ford Press Release, 09 January 2018)

* Qualcomm and Leading Automotive Companies Across the Globe Drive the Commercialization of C-V2X including Tier 1 suppliers LGE,
Continental, Ficosa-Panasonic, Lear and Valeo, cellular module manufacturers Gemalto, LG Innotek, Quectel, Sierra Wireless, Telit,
WNC and ZTE, V2X software application providers Cohda Wireless, Commsignia and Savari, system integrators Sasken and
Thundersoft (Qualcomm Press Release, 22 February 2018)

*  "BMW Group is working on the implementation of the LTE-based, wireless C-V2X technology offering unrivalled benefits for the
development of the 5G ecosystem. The BMW Group already leads the way in implementing traffic safety messages based on backend-
supported mobile technology (LTE) [...]. These will be complemented within the next few months by the rollout of C-V2X direct
communication technology in the allotted frequency range, enabling time-sensitive traffic messages.” (BMW Press Release @MWC, 26
February 2018)

*  "Rohde & Schwarz demonstrates test capability of 3GPP C-V2X technology in preparation for GCF certification in preparation of
commercialization” (Rohde & Schwarz Press Release @MWC, 27 February 2018)



https://www.continental-corporation.com/en/press/press-releases/2017-12-18-cellular-v2x-116994
https://medium.com/cityoftomorrow/why-were-working-with-qualcomm-to-ensure-everything-in-cities-speaks-the-same-language-98e0cc1bff18
https://www.qualcomm.com/news/releases/2018/02/22/qualcomm-and-leading-automotive-companies-across-globe-drive
https://www.press.bmwgroup.com/global/oneclick/download/T0278771EN/attachment
https://www.rohde-schwarz.com/nl/news-press/press-room/press-releases-detailpages/rohde-schwarz-demonstrates-test-capability-of-3gpp-c-v2x-technology-in-preparation-for-gcf-certification-toward-commercialization-press_releases_detailpage_229356-535106.html

C-V2X Gaining Momentum Worldwide

« “Groupe PSA and Qualcomm Technologies testing vehicle-to-vehicle communication featuring C-V2X technology: France’s first C-V2X
demonstration at In&Out Digital Mobility event in Rennes” (PSA Press Release & Demonstration video, 14 March 2018)

+ "B5GAA, Audi, Ford and Qualcomm Showcase C-V2X Direct Communications Interoperability to Improve Road Safety” C-V2X
Communications’ Superior Performance, Synergies with Telematics Units and Evolutionary Path Towards 5G Offers Greater Potential to
Save Lives; World's First Showcase Across Vehicle Manufacturers Shows Readiness for Industry Deployment as Early as 2020 (Qualcomm
Press Release, 26t of April 2018)

« "“Panasonic, Qualcomm and Ford Join Forces on First U.S. Deployment for C-V2X Vehicle Communications in Colorado”
(Qualcomm Press Release, 15t of June 2018)

« "“Savari Adds C-V2X to Roadside Units for the U.S. V2X technology leader plans development of its first RSU equipped with both DSRC
and Cellular-V2X radio technologies to future-proof smart city infrastructure deployments (Savari Press Release, 4t of June 2018)

r

+ “Commsignia Announces New C-V2X Roadside and Onboard Unit Product Line, Paving the Way for 5G-enabled Self-Driving Cars’
(Commisgnia Press Release, 5™ of June 2018)

+ "“ConVeX Consortium Hosts Europe’s First Live C-V2X Direct Communication Interoperability Demonstration Between
Motorcycles, Vehicles, and Infrastructure” Audi, Ducati, Ericsson, Qualcomm, SWARCO, and Technical University of Kaiserslautern
Collaborate to Demonstrate Advanced Connected Car Capabilities for Road Safety and Traffic Efficiency (Qualcomm Press Release, 4t of

July)



https://www.groupe-psa.com/en/newsroom/corporate-en/le-groupe-psa-accelere-dans-le-deploiement-des-vehicules-connectes/
https://youtu.be/o9dwMBEDrPQ
https://www.groupe-psa.com/en/newsroom/corporate-en/le-groupe-psa-accelere-dans-le-deploiement-des-vehicules-connectes/
https://www.qualcomm.com/news/releases/2018/04/26/5gaa-audi-ford-and-qualcomm-showcase-c-v2x-direct-communications
https://www.qualcomm.com/news/releases/2018/06/01/panasonic-qualcomm-and-ford-join-forces-first-us-deployment-c-v2x-vehicle
https://globenewswire.com/news-release/2018/06/04/1516114/0/en/Savari-Adds-C-V2X-to-Roadside-Units-for-the-U-S.html
https://www.prweb.com/releases/2018/06/prweb15537630.htm
https://www.qualcomm.com/news/releases/2018/07/04/convex-consortium-hosts-europes-first-live-c-v2x-direct-communication

C-V2X Gaining Momentum Worldwide

* "Huawei Debuts its C-V2X Strategy and First RSU Commercial Solution at Mobile World Congress Shanghai” During Mobile World
Congress (MWC) Shanghai 2018, Xu Wenwei, Huawei's Executive Director and President of Strategic Marketing, presented Huawei's
strategy for cellular vehicle-to-everything (C-V2X). Additionally, Huawei also launched the world's first Road Side Unit (RSU) supporting
concurrency of Uu and PC5 (Huawei Press Release, 6™ of July 2018)

+ "“5GAA, BMW Group, Ford and Groupe PSA Exhibit First European Demonstration of C-V2X Direct Communication
Interoperability Between Multiple Automakers” Companies team up with Qualcomm and Savari to showcase C-V2X's advanced
performance for safety, traffic efficiency, and autonomy. Exhibition includes communication between vehicles, motorcycles, and
infrastructure, showing commercial readiness for industry deployments as early as 2020 (5GAA, 11t of July 2018)

« "“24 Members of 5GAA Send CEO Letter to the European Commission on Connected Car Legislation” (5GAA, 7t of August 2018)

*  "Qualcomm and Datang Demonstrate World's First Multi-Chipset Vendor C-V2X Direct Communication Interoperability”
Successful C-V2X radio chipset interoperability represents accelerating commercial readiness for automaker and infrastructure
deployments beginning in 2019 (Qualcomm Press Release, 22" of August 2018)

* "Groupe PSA showcases the leading-edge V2X communication technology for connected cars in China” (Groupe PSA Press Release,
14t of September 2018)

* “Ford Motor Company has successfully conducted tests of Cellular Vehicle-To-Everything (C-V2X) technologies for the first time
on public roads in China, as part of an ongoing pilot project in Wuxi, Jiangsu” (Ford Press Release, 17t of September)



https://www.huawei.com/en/press-events/news/2018/6/Huawei-v2x-strategy-RSU-launch
http://5gaa.org/news/5gaa-bmw-group-ford-and-groupe-psa-exhibit-first-european-demonstration-of-c-v2x-direct-communication-interoperability-between-multiple-automakers/
http://5gaa.org/news/5gaa-ceo-letter-to-european-commission-on-connected-car-legislation/
https://www.prnewswire.com/news-releases/qualcomm-and-datang-demonstrate-worlds-first-multi-chipset-vendor-c-v2x-direct-communication-interoperability-300701343.html
https://media.groupe-psa.com/en/groupe-psa-showcases-leading-edge-v2x-communication-technology-connected-cars-china
https://media.ford.com/content/fordmedia/fap/cn/en/news/2018/09/17/Ford_Tests_C-V2X_Technology_for_the_First_Time_on_Public_Roads_in_China.html
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Connected car legislation taking the wrong turn: Europe risks falling behind in 5G
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To that axtent, the Dalagatod Act being drafted under tha Intelligent Transport Systoms
Directive Is of paramount Importance, as it will set o ramework conditioning the
uptake of Cooperative Connected and Automated Mobility in Europe.

Despite the Europzan Commission’s stated commitment to technology neutrality, we are
very concerned about the progressing Delegated Act. At the current time, it rules
out the most recent technology, Cellular v2X (€ v2X), favouring a speciflc and
single purpose Wi Fi based tachnology path (known as ITS G5), thus precluding the
evolutien to 5G for connected cars.
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C-V2X technology offers a direct evolution path to 5G. It provides the best of both worlds,
combining both direct short-range communication in the 5.9 GHz ITS spectrum band (not
requiring network coverage or subscription) and long-range communication In licensed
spectrum allocated for 4G and SG, into a single, cost-effective platform

C-V2X builds upon the technical efforts and investments made thus far to standardise and

implement C-ITS, such as today’s deployment by some carmakers of Day 1 and 1.5

services via existing cellular networks, already benefiting customers.

C-V2X enables synergles with both the transport and telecom Infrastructure: substantial
economic benefits can be gained by leveraging existing mobile network Infrastructure for
C-ITS.4 As 5G builds up, multiple synergies will be made possible with other vertical sectors
€.g. smart cities or industry 4.0. In contrast, a single-purpose ITS-GS network would have
to be deployed and maintained in the next decades, at the sole cost of road operators.

In addition, C-V2X Is the only technology offering the future capability to interlink the
legacy fleet, or vulnerable road users, with the new C-ITS enabled vehicles via smartphone
connectivity. This will lead to rapid positive safety impacts and thereby reduce fatalities
and serious injuries on the EU’s roads.®

It is Important to understand that significant investment towards 5G by European
companies is already taking place across Europe and around the world, with C-v2X
technology trials in Germany, France, Spain, the United Kingdom, China, Japan, South
Korea and the United States, and in-vehicle commercial launch foreseen at the latest by
2020 globally

As highlighted by the European Commission’s Communication “On the road to automated
mobility ™, Europe needs a regulatory framework that supports and encourages innovation,
enables increased investment and, more importantly, assures that as a community we
create a thoroughly safe environment for the benefit of each European citizen

We therefore call on the European Commission to craft a forward-looking, technology
neutral framework, and to urgently address the shortcomings of the current EC Delegated
Act, by Including C-V2X on the list of potential technologles that European stakeholders
may pursue. Moreover, the Delegated Act adoption should not be rushed but conducted in
transparent consultation with all stakeholders.

The alternative is that Europe forfeits one of the most consequential technology
transformations In our lifetime to global competitors and discourages a technology that
would provide Europeans with the most potential safety benefits

¢ Socro-economuc benefi
* An awscssment of LTE
the EU. SGAA. December 2

*On the road to sutomated mobulity: An EU strategy for mobility of the future’ COM(2018) 283
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So what is 5GAA



5GAA brings together automotive, technology and telecommunications companies
to work closely together to develop end-to-end solutions for future mobility

and transportation services

AUTOMOTIVE INDUSTRY TELECOMMUNICATIONS

Vehicle Platform, Hardware Connectivity and Networking
and Software Solutions Systems, Devices and
Technologies

5GAA unites 100+ members” from around the world working together on all aspects
of C-V2X including technology, standards, spectrum, policy/regulations, testing,
certification, business models and go-to-market

*as of Oct 2018
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5GAA Organisational Structure
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Why is 3GPP
so important for the Automotive



3GPP: A Global Partnership Project

599 member organizations in 41 territories
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3GPP is steadily building the blocks towards a family of air interfaces embedded in 5G




5G Vision: a swiss knife for all industries

Automotive

Public safety

Health

Manufacturing

Smart cities

Multimedia &
gaming

G

A GLOBAL INITIATIVE

Public Transport

Energy

Farming & food

Aerospace




Setting the basis for 5G New Radio (NR) in Rel-15

eMBB: 10x faster
Gbps bandwidth
10 Mbps/m? wraffic density

Enhanced Mobile Broadband

Gigabytes in a second

3D video, UHD screens

Smart Home/Building —
rt Home/Building Work and play in the cloud

Augmented reality

Industry automation
Voice

— Self Driving Car

Smart City —— Mission critical

[ application

mMTC: 100x more
1 million devices/km?

E Ly

S

A GLOBAL INITIATIVE

eg.ehealth  YRLLC: 10x better
True ms latency

Massive Machine Type Ultra-reliable and Low Latency 99,999% rewabwny
Communications Communications




ULTRA WIDE BANDWIDTH
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NATIVE SUPPORT FOR
NETWORK SLICING
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Ultra-reliable and Low Latency Communications

Network slicing

Resource isolation from
other service

- No service impact
caused by other slices
failure

Customized NW
functions and/or

capacities to ensure SLA

Automotive Association

G

A GLOBAL INITIATIVE

The Internet

Slice for eMBB

Session Management
Function dedicated
for the slice |

U-plane Function
dedicated for the slice

Shared NW Function
among slices

Session Management
Function dedicated
for the slice

Slice for Ultra- U-plane Function
reliable dedicated for the slice

Ultra-reliable service NW




Ultra-reliable and Low Latency Communications

Edge Computing Centralized NC

Applications can be hosted at & A @E
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- Low Latency compared with
centralized manner
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What can 3GPP do for
Automotive



Source: Deutsche Telekom

Automotive picture today
cellular connectivity as a matter fact
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Source: Deutsche Telekom

Extended automotive cellular connectivity landscape

OEM and 3rd party -Backend(s) OEM-Backend
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CUSTOMER to Infotainment remote support, secure autocloud, etc.

Communications s\
(@) NB-loT/ _— Precise Q
LTE-M 72 o SR Positionin % \
- S Wammm CTTTCUUsce..l, S (
/ TE-A = S ’ 4 . -
(SGNR) “““““ LTE-A :

(5GNR)

Road side
. ¢ﬂ Rheinufer
infrastructure T

(e.g. traffic lights, > & e
digital street signs) (11

Base Stations as GNSS-
Reference Station

*
*
.
*
*
*
*
*
*
*
*
*
.
*
*
*
*
*
*
*
*
“
\d

LTE-V2I

LTE-A (5GNR)

(5GNR

LOCAL SENSOR COVERAGE

S W . . W o




Source: Deutsche Telekom

Automotive cellular connectivity / topics

OEM-Backend

(virtual extended vehicle)
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Let’s focus on C-V2X



C-V2Xis a comprehensive

road safety and traffic

efficiency solution that allows
vehicles to communicate with
Other vehicles (V2V),

supported by the

to guarantee full coverage
and continuity of services.

Computer Vision

Automotive Association



C-V2X has two complementary communication modes

Direct (= Sidelink) Network (= Up/Downlink)
V2V, V2I, and V2P operating in ITS bands (e.g. V2N operates in traditional mobile
ITS 5.9 GHz) independent of cellular network broadband licensed spectrum

E E 2N E
V2l V2l (Lu)
(PC5) / \(PCS)
V2N II|IIIIII V2N
(Uu) (Uu)

. ——— A
(PC5)
V2P V2P
(PC5) (PC5) P2N
Ii Ii (Uu) iI

Short range (<1 kilometer), location, speed Long range (>1 kilometers). e.g. accident ahead
Implemented over “PC5 interface” Implemented over “Uu interface”




3GPP time plan

Current version of C-V2X is called LTE-V2X as part of 3GPP Rel-14 & 15
NR-V2X as part of Rel-16 comes as an improvement to support autonomous driving

NR-V2X will complement and co-exist with LTE-V2X i.e. operation of NR-V2X alone is
not considered.

[y

5GAA~
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Rel-8 Rel-14 Rel-15 Rel-16
2008/12 2017/03 2018/06 2019/12
PC5 improvements
x @ LTE LTE-V2X = @rmhnciw = NR-V2X

A GLOBAL INITIATIVE

O NR-V2X study item started in June 2018.
0 Subsequent NR-V2X work item by December 2019.
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C-V2X compared to DSRC



Shadowing Test RESULTS

SGAA shadowing test, Approach CAMP shadowing test, Approach
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* 5GAA shadowing test is more demanding than CAMP test.
e (CV2X outperforms 802.11p in shadowing scenarios.




testing results Summary

Lab Cabled Tx and Rx Tests
Reliability Field Line-of-Sight (LOS) Range Tests
Field Non-Line-of-Sight (NLOS) Range Tests
Interference Lab Cabled Test with Simulated Co-channel Interference
Lab Cabled Near-Far Test
Field Co-existence with Wi-Fi 80 MHz Bandwidth in UNII-3
Field Co-existing of V2X with Adjacent DSRC Carrier
Congestion Lab Cabled Congestion Control

CV2X better
CV2X better
CV2X better
CV2X better
v
CV2X better
v
v

« Complete benchmark report will be published in October

on SGAA.org

Automotive Association
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ITS spectrum utilization status

34



Current ITS Spectrum Allocation Worldwide
= |TS Spectrum is allocated in 5.9 GHz (Europe & US)

Frequency in IMHz

5795 5805 5815 5825 5835 5845 5855 5865 5875 5885 5895 5905 5915 5925
5795 5815 Europe ITS Channels 5855 5875 5905 5925
1 1 1 1 1 1
. . ITS non -safety EU wide ITS road safety related L

EU wide DSRC/tolling . . Future ITS applications
5 8GHz applications . applications . TS -G5D
) ITS -G5B ITS -G5A Incl. Urban Rail
Ch 172 Ch 174 Ch 176 Ch 178 Ch 180 Ch 182 Ch 184
US DSRC Channe]s %
5850 5855 5865 5875 5885 5895 5905 5915 5925
| | | | | | | | |
- Dedicated
g vehicle . Control . Hi-Power
@ | crash Service Channels Service Channels Long
A Channel
o | avoidance Range
channel
China C-V2X
5905 5925

3GPP Band 47
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U.S. Regulatory Environment

* In 2016, the USDOT proposed a rule that would advance the
deployment of connected vehicle technologies (DSRC)
 The NPRM has not moved ahead since

« USDOT is “not in the business of picking technologies for the industry”
(per new NHTSA administrator Heidi King)

* [n 2003, the Federal Communication Commission (FCC) adopted
rules mandating the use of DSRC radios in the 5.9 GHz band.
« Under these rules C-V2X operations are not permitted in the band

 5GAA is prosecuting a petition to change FCC service rules for 5.9 GHz
band to allow C-V2X operations while preserving the band for ITS

5GAA is working towards creating a conducive regulatory
environment in the US for deployment of C-V2X as soon as possible.




Formally Release the LTE-V2X Spectrum for loV

BeEB ~ i3
LIGBE 3 2 loV (Internet of Vehicle) direct communication 5905 —
5925MHz Spectrum Usage Regulation

Deployment and operation of loV should apply license from MIIT

the People’'s Republi

nformation Technology of

£ B AREUD

Ministry of Industry and

>
|
S TPP05 support the ITS system deployment, If the loV operator is confirmed,

the spectrum usage can be approved by provincial radio regulator.

The usage of vehicle onboard and portable V2X device doesn’t need

spectrum permission and radio station license.
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Strengthen the worldwide cooperation to realize spectrum harmonization.
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5.9 Ghz Spectrum for ITS safety services in Europe

« 2018 EC Mandate to CEPT & ETSI (updated)

1) study the definition of priority bands within the prioritised Road-ITS band for the two
competing technologies

2) extend the mandate to cover the band up to 5935 MHz for Urban Rail.
» To update EC Decision 2008/671/EC on 5.9 GHz

ECC/REC/(08)01 ECC/DEC/(08)01

Specturm neutral but refers to Spectrum neutral but refers to EN 302 571
EN 302571

\
r \f \
5855 5875 5905 5925 5935

Safety ITS ITS extension
30 MHz 20 MHz

Today

Preferred channel for Safety ITS ITS Urban Rail
Road/Urban ITS 40 MHz 20 MHz




Automotive Ass

Basic Safety Use Cases
as part of Rel-14 C-V2X



Evolution to 5G,
while maintaining backward compatibility

‘ Higher throughput Wideband ranging
and positioning

Enhanced safety

C-V2X R14/15 Higher reliability

: Lower latency
Basic safety

80211p or C-V2X R14

Enhanced range and reliability
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Established foundation

Source:Qualcomm
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V2X enables a broad and growing set of use cases

Much more than collision avoidance
al
‘ Blind
/

A £ A oy
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Forward collision warning Do Not Pass Warning (DNPW)

e

intersection

& Cooperative
& & adaptive
cruise control &
& platooning

= i

Queue warning Curve speed warning

Yoa

pb

Sk

Vulnerable Road Discover parking Traffic signal priority Emergency
User (VRU) alerts and charging and optimal speed advisory vehicle alert

Source: Qualcomm



Rel-14 Basic Safety Use Cases:
V2V Demonstrations in Shanghai,
Washington and Paris (2017-2018)*

Emergency Electronic Brake Lights

Across Traffic Turn Collision Risk Warning

Signal Phase and Timing

Vulnerable Road User Protection

Intersection Collision Warning

Slow Vehicle Warning and Stationary Vehicle
Warning

*(+ This week in Yokosuka)

Emergency Electromc Bra ke Lights Across Traffic Turn Collision Risk Warning
Designed to reduce rea Designed to improve traffic safety

Signal Phase and Timing Vulnerable Road User Protection
Communicated to the driver When pedestrians & cyclists are present

Intersection Collision Warning Statlonary Vehlcle Warnlng
Designed to improve traffic safety Designed to reduc




C-V2X

Transforming road safety
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V2N Application: Emergency corridor — A cooperation between
BMW and the Bavarian emergency services

information about
required emergency
corridor

Standardized Display y 00

. pelivery to
|nt.erface affected vehicles
of police system

vehicle reaches end of jam
Source: BMW

« Sovereign authorities are able to warn road users through back end systems at an early stage.
« Information is transmitted only to concerned cars; high level of reliability and low failure rate increase customer trust.







Worldwide Trials of Rel-14 C-V2X COMEXT)

NordicWay
Sweden

Mobilfunk (A9)

Germany

RACC track MWC 2017

Spain

' DT (A9) C-V2X Performance Test @ SIAC
UK CITE | Towards 5G Germany China
C-V2X Connected Car | UK France
Technology Trials . *; Car2X Wuzhen
San Diego, USA InOut C-V2X Demo [ * Car2X (A9) China
France Germany C-V2X Trials
'— . a Japan

; 5G-CM (A9)
V2V C-V2X radio | Germany 5G and cellular
performance tests communication

Michigan, USA ICV pilot projects )
: MEC pilot project China showcase trials
' Germany . Korea
CDOQT traffic

management trial
Colorado, USA

Wouxi City-wide
LTE-V2X Project
China

5GAA>

Automotive Association



Timeline for deployment of Release 14 C-V2X (V2V/V2l) products

€ 3GPP LTE Advanced Pro Release 14 ¢ 3GPP 5GRelease 15 € 3GPP 5G Release 16

’ A S ’

Chipsets for tests Inter-operability tests ~ Commercial availability of Mode 4 chips
C-V2X (R14) chipsets from various vendors

Integration, Validation and Testing with
OEMs (EU, China, US)

Testing of traffic infrastucture
(EU, China, US)
China
(spectrum for deployment) (spectrum for deployment)

EU: Spectrum available EU: Final CEPT report @ 2020
China: Test spectrum available Start of vehicle deployment
C-V2Xis real and In-vehicle commercial
ready with commercial deployment (i.e type-approved
chipsets set for 2018. vehicles) is foreseen at the

latest by 2020 globally.
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Path towards Rel-16 NR-V2X



Evolution to 5G,
while maintaining backward compatibility

‘ Higher throughput Wideband ranging
and positioning

Enhanced safety

C-V2X R14/15 Higher reliability

: Lower latency
Basic safety

80211p or C-V2X R14

Enhanced range and reliability
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Established foundation

Source:Qualcomm
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Requirements for autonomous driving

Uses cases for autonomous driving applications
(SA1 TR22.886)

Vehicle Cooperative Operation,
Sensor sharing

Remote Driving Advanced Driving

NR-V2X requirements for autonomous driving
(SA1 TS22.186)

Use Cases E2E latency Reliability Data rate
(ms) ) (Mbps)

Vehicle Platooning 99.99
A 3 99.999 53
Driving
Extended Sensors 3 99.999 1000
Remote 5 99.999  UL:25, DL:1
Driving
_ Lateral (m) Longitudinal (m)
Positioning 0.1 05
Accuracy

Note: 5GAA may adjust the above requirements according to inputs from car OEMs.




QuAaLcomn
Accelerating 5G NR, the global standard for 5G

3GPP 5G NR R13 R1E'_|'5G

R14 Study Itern Stud contintbie )
From Requs to STD :
18 months

R15 5G work items R16 5G work items R17+5G evolution 4

'
¢ From: STD to Product:
ofa NR Standalone (SA) mode 18-24 months

4
Intermediatefmilestone for :
5G NR Non-$tandalone 9G NR R15 launches 929G NR R16 launches
(NSA) mode Enabling depfoyments as early as 2019
Gigabit LTE and Continue to evolve LTZ in parallel to
LTE loT deployments become a critical part of the 5G Platform
2016 2017 2013 2019 2020 2021 2022

1. Forward compatibility with R18 and beyond . Source:Qualcomm -



Flexible selection between LTE-V2X and NR-V2X

Basic safety application by Flexible selection between

LTE-V2X (PC5) @ 5.9 GHz LTE-V2X and NR-V2X
New vehicles deploy both LTE-V2X and Provide policies/criteria to UE to assist radio technology
NR-V2X to enable the inter-operability with selection, according to V2X application type, QoS
old vehicles: requirements, etc.

1) LTE-V2X (PC5): Basic safety
2) NR-V2X (sidelink): Autonomous Driving V2X Application

(@ ﬁ CAM DENM  Platooning Auto Driving

V2X Adaptation Layer

New vehicle \ New vehicle
B
R
LTE/NR (Uu)

-+— LTE (PC5) ~a——NR (sidelink)

In Japan: Basic Safety is ensured at 760MHz. So how to

guarantee that future NR-V2X will still work?







Conclusions

* 5GAA became a global refere

nce association for cooperation

between Automotive and Telecom sectors.
* 5GAA helps to meet the interests and needs of the Automotive

Industry when 5G is being de

* 5GAA works closely with 3GP
standardization of 4G/5G mo

oloyed.
P as the global leader for

nile networks

* 5GAA works on 5G enablers for automated driving: Network
Slicing and Edge Computing

» C-V2X includes Sidelink and Up/Downlink and will evolve from
LTE-V2X (PC5-Uu) towards 5G-V2X

« 5G-V2X will work complementary to the LTE-V2X Sidelink
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Thank youl!
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