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5GAA@> Driving Connected Mobility Forward

Automotive Association

5GAA brings together the automotive and telecommunication industries to
develop end-to-end connectivity solutions
for future mobility and transportation services
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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 and 5G including technology, standards, spectrum, policy,
regulations, testing, business models and go-to-market

*as of Oct 2018
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5GAA Organisational Structure
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C-V2X is 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
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C-V2X has two complementary communication modes

Direct (= Sidelink) Network (= Up/Downlink)
V2V, V2|, and V2P operating in ITS bands V2N operates in traditional mobile
(e.g. 5.9 GHz) independent of cellular network broadband licensed spectrum
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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

O Current version of C-V2X is called LTE-V2X as part of 3GPP Rel-14 & 15
5GAAé)> d NR-V2X as part of Rel-16 comes as an improvement to support autonomous driving
O NR-V2X will complement and co-exist with LTE-V2X i.e. operation of NR-V2X alone is
Automotive Association not ConSidered.
Rel-8 Rel-14 Rel-15 Rel-16
2008/12 2017/03 2018/06 2019/12
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A GLOBAL INITIATIVE
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LTE LTE-V2X = uegnoom = NR-V2X

diversity & short TTI)

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




Timeline for deployment of Release 14 C-V2X (V2V/V2I) 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.




V2X enables a broad and growing set of use cases
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Evolution to 5G,
while maintaining backward compatibility

, Higher throughput Wideband ranging
Enhanced safety . and positioning

C-V2X R14/15 Higher reliability
Lower latency

Basic safety ) Enhanced range and reliability
80211p or C-V2X R14

Established foundation
for V2X

Cooperative Operation,

Sensor sharing

Source:Qualcomm Remote Driving Advanced Driving




Worldwide Trials of Rel-14 C-V2X

Spain

! Mobilfunk (A9)
NordicWay )
RACC track MWC 2017 & </ cden Germany

UK CITE | Towards 5G

| France ;
InOut C-V2X Demo é

France

C-V2X Connected Car

Technology Trials
San Diego, USA

{ ' DT (A9) C-V2X Performance Test @ SIAC

Germany China
Car2X Wuzhen
* Car2X (A9) China !
Germany C-V2X Trials
'— o Tagw Japan
5G-CM (A9)

V2V C-V2Xradio | Germany 5G and cellular
performance tests communication

Michigan, USA ICV pilot projects :
& MEC pilot project G sKhowcase trials
orea

Germany

CDOT traffic
management trial
Colorado, USA

Wauxi City-wide
LTE-V2X Project
China
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Thank you!
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