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Mobile World Congress Shanghai 2021

5GAA Presented Latest Developments on C-V2X in China to Boost Automated
Driving Revolution:

= 8 presentations from 5GAA members
= 1 presentation from the Ministry of Public Security of PRC
= Opening and closing recorded messages from 5GAA

online participants
In person participants (incl. 5 speakers)

news items generated

impressions on social media (28 posts)




Global State of Play on




Status in China: 8 C-V2X Enabled Vehicles Commercially Launched

In 2019. 15 OEMs announced 8 C-V2X enabled vehicles already launched in China
mass production of C-V2X cars as of 2020

OEM Model Launch Time
C-V2X commercial launch time: BYD Han 2020
2020H2 to 2021H1, OEMs have made the _
V2X launch plan. GAC VAion 2020
FAW E-HS9 Hongqi 2020
GM/SAIC GL6 BUICK 2020
GM/SAIC GL8 BUICK 2020
Ford Mustang Mach-E 2021
Ford Explorer 2021
Ford Edge Plus 2021
Ford EVOS 2021
BJEV Arcfox 2021
. - Weltmeister W6 2021
€@ © © 0 o =
Om-m  inem DFW SIEX  anem Croee Great Wall WEY Mocca 2021
3 - \ (&)
e D . e e Human Horizons HiPhi X 2021
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https://consumer.huawei.com/ae-en/community/details/BYD%E2%80%99s-Han-car-is-powered-by-Huawei-5G-technology/topicId_108134/
https://www.chinapev.com/autopilot/huaweis-chip-again-gac-aion-v-to-take-5g-v2x-intelligent-communication-system/
https://www.qualcomm.com/news/releases/2020/12/11/fully-featured-intelligent-electric-suv-flagship-hongqi-e-hs9-features
https://media.gm.com/media/cn/en/buick/home.detail.html/content/Pages/news/cn/en/2020/Nov/1120-Buick.html
https://media.gm.com/media/cn/en/buick/home.detail.html/content/Pages/news/cn/en/2020/Nov/1120-Buick.html
https://media.ford.com/content/fordmedia/fap/cn/en/news/2021/01/28/ford-manufacture-mustang-mach-e-china.html
https://media.ford.com/content/fordmedia/fap/cn/en/news/2021/04/19/ford-evos-premieres-at-auto-shanghai.html
https://media.ford.com/content/fordmedia/fap/cn/en/news/2021/04/19/ford-evos-premieres-at-auto-shanghai.html
https://media.ford.com/content/fordmedia/fap/cn/en/news/2021/04/19/ford-evos-premieres-at-auto-shanghai.html
https://iot-automotive.news/huaweis-5g-chip-balong-5000-become-the-first-choice-for-bjev-arcfox/
https://www.qualcomm.com/news/releases/2021/03/23/human-horizons-works-joynext-quectel-and-qualcomm-feature-intelligent

Status in Europe

BMW and Samsung to offer 5G in the iNEXT as soon as 2021

“BMW Group has set itself the
goal of having the largest over-
the-air upgradeable fleet of any

manufacturer in the world by the
end of 2021. By that time, a total
of over 2.5 million vehicles from
the BMW brand will be able to
receive Remote Software
Upgrades.”
Source: BMW Group, Jan 2020 and BMW Group, March 2021

Bosch’s wrong-way driver warning system now a feature in

SKODA vehicles and deployed in NL with via Talking Traffic

2.5 million unique active users per month already in Europe
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Source: Bosch, August 2020 & Bosch, Feb 2021
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Audi is introducing the V2| service “Traffic
Light Information” to Europe.

ANAS deploys dual-mode C-V2X/ ITS-G5 RSUs
in Italy on 80 Km of the 51 Road
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Source: Audi, 2019 and Audi, 2020

“The FCA Uconnect system will

use 5G technology”

Telefénica, APM Terminals to deploy 5G and
C-V2X at Port of Barcelona

Source: La Repubblica, Nov 2019

Source: APM Terminals, March 2021

" ocal Hazard Information Continental continues its successful course in 5G

technology is being rolled out

connectivity with first order for commercial vehicles

across more than 80% of Ford’s
passenger vehicle line-up by the
end of [2020].”

“Continental has won a serial
order from a leading European
commercial vehicle
manufacturer to equip its
vehicles with the 5G V2X

telematics platform.”

Source: Continental, July 2020 & Continental, April 2021

“As of 2023, Continental will
supply two European vehicle
manufacturers with
intelligent antenna modules
and 5G telematics units.”

Source: Ford, 2020



https://www.press.bmwgroup.com/global/article/detail/T0304187EN/the-bmw-group-at-the-consumer-electronics-show-ces-2020-in-las-vegas?language=en
https://www.press.bmwgroup.com/global/article/detail/T0327315EN/the-all-new-bmw-idrive
https://www.audi-mediacenter.com/en/press-releases/audi-networks-with-traffic-lights-in-europe-11649
https://www.audi-mediacenter.com/en/press-releases/audi-networks-with-traffic-lights-in-duesseldorf-12516
https://www.lestradedellinformazione.it/rubriche/le-strade-della-mobilita/smart-road-anas-porta-litalia-verso-la-mobilita-del-futuro
https://blog.flitsmeister.nl/de-verkeersapp-flitsmeister-waarschuwt-gebruikers-voor-spookrijders-bffeb582a38a
https://www.bosch-presse.de/pressportal/de/en/boschs-wrong-way-driver-warning-system-now-a-feature-in-%C5%A1koda-vehicles-224448.html
https://www.apmterminals.com/en/barcelona/practical-information/news/2021/210311-apm-terminals-barcelona-applies-5g-technology-to-improve-traffic-safety
https://www.repubblica.it/motori/sezioni/attualita/2019/11/15/news/fca_anticipa_i_benefici_della_tecnologia_5g-241178051/
https://media.ford.com/content/fordmedia/feu/en/news/2020/01/13/welcome-to-the-future--connected-car-technology-now-warns-driver.html
https://www.continental.com/en/press/press-releases/2020-07-08-hybrid-v2x-oem-awards-226546
https://www.continental.com/en/press/press-releases/2021-04-09-5g-connectivity-250716

US ITS Regulatory Update

The US FCC 5.9 GHz ruling points to C-V2X as technology of choice:

« Allows C-V2X in upper 30 MHz after expedited waiver process

« DSRC will move to lower 10 MHz until end of phasing out period (2 years)
+  FCC puts spotlight on OEMs to bring V2X to the finish line

December 2019 November 2020 2021...

FCC Releases 5.9 GHz NPRM FCC adopted 5.9 GHz First

Report and Order (R&0O) and o
ENPRM publication in Federal

Register

Awaiting R&0O and FNPRM




Status in the US

Ford commits to deploy C-V2X in all new Blue Bird join Audi, Applied Information on

Audi of America, Virginia DOT and Qualcomm
vehicle models in the US beginning in 2022 g Q

Announce Initial C-V2X Deployment in Virginia

connected vehicle deployment to boost school

bus and school zone safety
L ,

source: Audi USA, Jan 2020 /
source: Blue Bird, March 2021

source: Ford, Jan 2019

General Motors and Qualcomm extend long- Verizon & Honda test how 5G enhances safety for

Auto Industry Unites Behind Safety
connected and autonomous vehicles

Technology by Committing at least 5 Million
V2X Radios and Devices by the End of 2025

standing relationship to transform next
generation vehicles

“Using Cellular Vehicle-to-Everything (C-V2X)

“As an extension of the relationship, GM worked with communication, Honda SAFE SWARM™ enables vehicles to
source: Qualcomm Technologies for C-V2X, which has communicate with other road users and share key
Alliance for Automotive Innovation, April 2020 launched with the Buick GLE MPV now available in information such as location, speed, and vehicle sensor
Ch//?a. 7 data”
source: Qualcomm, Jan 2021 Source: Verizon, April 2021
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https://www.blue-bird.com/about-us/press-releases/210-blue-bird-fulton-co-schools-join-audi-applied-information-on-connected-vehicle-deployment-to-boost-school-bus-and-school-zone-safety
https://media.audiusa.com/en-us/releases/384
https://www.qualcomm.com/news/releases/2021/01/26/general-motors-and-qualcomm-extend-long-standing-relationship-transform
https://www.verizon.com/about/news/verizon-honda-test-5g-connected-autonomous-vehicles
https://medium.com/cityoftomorrow/how-talking-and-listening-vehicles-could-make-roads-safer-cities-better-f215c68f376f
https://www.autosinnovate.org/posts/press-release/auto-industry-unites-behind-safety-technology

C-V2X devices and sample of dual-mode RSUs

List of C-V2X Devices (last update November 2020)

« This document intends to provide an overview of the C-V2X Devices which we understand are already publicly available on
the market. This overview is based on publicly available information.

« The sources are referenced. 5GAA does not accept any liability for information provided by third parties. 5GAA has not
verified whether the information provided by third parties is accurate. 5GAA does not in any way validate the information
provided by third parties by including particular devices in this list. This document is only intended to provide an overview,
the list of devices is not necessarily complete.

« This list does not necessarily include factory-fit telematics/V2X boxes directly under contract with automakers.

Kapsch RIS-9260 dual-mode C-V2X Commsignia ITS-OB4 and ITS-RS4
Roadside ITS Station (DSRC & C-V2X dual mode)

: I

Il

Source: Kapsch

LACROIX City Neavia V2| Station 4G
integrated & scalable to 5G

wr

Source: Commesignia



https://shop.commsignia.com/index.php?route=product/category&path=63
https://connectedvehicles.kapsch.net/download/KapschRIS-9260datasheet.pdf
https://www.lacroix-city.com/wp-content/uploads/sites/7/2019/10/datasheet-Neavia_V2I_Station-OUTDOOR-US-03182019.pdf
https://5gaa.org/wp-content/uploads/2020/11/5GAA_List-of-C-V2X-Devices.pdf

N eXt ge ne ratlo N 5 G p rOd u CtS Samsung-Harman 5G-ready TCUs

5G-ready TCU

Alps Alpine Develops, Starts Shipping Samples of 5G NR

Module for Automotive Use S

“Newly developed UMNZ1 Series 5G NR Module for Automotive
Use with C-V2X features, is compliant with 3GPPZ2 Release 15.
Teaming up with a Chinese C-V2X chip supplier, Alps Alpine
developed an All In One communication module with a built-in V2X Fully 5G-ready TCU
protocol stack. Sample shipments began in March with aims to
accelerate social implementation of 5G solutions for automobiles.
The UMNCZ1 Series is intended for global use outside China.”

Source: Alps Alpine, March 2021

Source: Samsung-Harman, 2021

Quectel announces Marelli collaboration

Fibocom Launches 5G Smart Module SC161 and deals to supply European automotive

OEMs

Based on Qualcomm QCM6350
“Fibocom SC167 can be widely applied in loT

In addition, Marelli and Quectel have established

scen?r /.?.5 Seg ast_s/'7marz‘ LK Z/etssvlf?aﬁg e/;t, C/;VZX a joint basis to advance work on 5G and C-V2X LG Innotek Unveils 5G Communication Module
ol e - i e e B o G e T platforms. The two companies have also enabled for Automotive
oge 5‘7'7 aing coﬂr;e ol y Oc/;/ tion for ﬁobb al loT evolved LTE connectivity utilizing the Quectel y y
applications. The mass production of Fibocom AG520R and AG55x0 platforms. The relationshi Solution: Qualcomm
SC161 smart module is planned to start in Q3 which is Que cte/("_ysl%rst with ;_’, WL e P 5G w/ C-V2X 3GPP Release 15, 5.9GHz PC5
LAl industry customer outside China, enables both Standalone Type interfa ij
Source: Fibocom, April 2021 companies to be fully-prepared for requests for GNS5 supported (L1 +L5)

quotes (RFQs). Source: LG Innotek, Oct 2019
Source: Quectel, April 2021



https://www.alpsalpine.com/e/news_release/2021/0317_01.html
file:///C:/Users/thomas.linget/Downloads/Factsheet_TCU.pdf
https://www.prnewswire.com/news-releases/fibocom-launches-5g-smart-module-sc161-based-on-qualcomm-qcm6350-301270936.html
http://www.lginnotek.co.kr/en/itk_news/lg-innotek-unveils-5g-communication-module-for-automotive/
https://www.newswire.ca/news-releases/quectel-announces-marelli-collaboration-and-deals-to-supply-european-automotive-oems-822591638.html

5GAA Work Programme update




Work ltems closed since WG Meeting Q1

« UCID - Use cases implementation specification

« UCM - Use Cases Maintenance and x-WI Convergence

Work items to be finalised during/after this WG Meeting

« MEC4AUTO - MEC technology to support automotive services (phase 1)
* NRI-V2X Network Reselection Improvements

« VATM - Vehicular Antenna Test Methodology

« STiCAD - Safety Treatment in Connected Automated Driving Functions

« ToD - Requirements and architecture for Tele-Operated Driving

« CASE - Conformance Assessment
« SPECTRCONFIG - ITS Band Configurations for Spectrum Use
 Tolling




Publications since last Virtual Meeting Week

DAL

» '
Cooperation Models enabling deployment and use'of C-V2X Use Cases and Service Level Requirements
5G infrastructures for CAM in Europe Volume Il MEC for Automotive in Multi-Operator Scenarios

15/03/2021 2810172021 02/032021

[ White Papers
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Sysiem Architecture and Solution Development; . . STICAD Safety Trm?m Connécted and
High-Accuracy Positioning for C-V2X Use Case implementation Description Report Autonomous Driving Functions
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Work Items approved since WG Meeting Q1

Use Case Maintenance Phase Il (UCM II)

Use Case Implementation Descriptions Phase Il (UCID Il)

Accelerating VRU Protection on the road (VRU-PRO)

Predictive QoS and V2X Service Adaptation (PRESA)

Study on the trends and technologies for 5G evolution and beyond (5GEB)




WI'ID

VATM
MEC4AUTO
NRI

STiCAD

ToD

CASE
SPECTRCONFIG
TOLLING

DAS

EU-ESPS
NRV2X Phase 2
DPR-V2X
ETSI-CEPT
DevSecReq
NCAP
SPECTRUMNDS
PPL

BRIDGE
C-V2XRM Il
uciD Il
MBD4V2X
DASHBOARD
VRU-Pro
gMEC4AUTO
NFL

UcMm I
PRESA
InterITS

Aufamahive Assarisdian

W1 full name

Vehicular Antenna Test Methodology

MEC technology to support automotive services

V2X Network Reselection Improvements

Safety Treatment in Connected Automated Driving Functions
Requirements and architecture for Tele-Operated Driving
Conformance Assessment

ITS Band Configurations for Spectrum Use

Tolling

Distributed Antenna Systems

EU Regional V2X regulation alignment with ESPS
Defining Complex V2X Interactions for 5GNR

Data Processing for V2X

ETSI/CEPT Inputs on NR-V2X

Software and Hardware Security Requirements and Certification
Global NCAP

Spectrum Needs Study Rel. 2 for Advanced Use Cases
Precise Positioning

Digital Roads

C-V2X Roadmap

Use cases implementation specification Phase Il
Misbehaviour detection

C-V2X Market Dashboard

Accelerating VRU Protection on the road

MEC technology to support automotive services phase I
Joint report from IMT-2020 PG interoperability tests

Use Cases Maintenance and x-WI Convergence Phase I
Predictive QoS -Use Cases / network architecture
Automotive and ITS Applications

Study on the trends and evolution of beyond 5G technologies

Q4 2020 | Q1 2021| Q2 2021

Q3 2021 | Q4 2021 | Q1 2022




New Draft Work Items under discussion

« New Four Layer - Joint 5GAA-IMT2020PG report from the Shanghai Four Layers
Interoperability Test in Oct 2020 (NFL, WG3)

« MEC technology to support automotive services phase Il (SMEC4AUTO) (WG2/WG3/WG7)
« Automated Valet Parking: Technology Assessment (AVP, WG1/WG2/WG3/WG5)

« Requirements and Solution Methodologies for Interoperability of Automotive and ITS
Applications (Inter-ITS, WG2/WG3)

« Connected Powered Two Wheelers - Joint Wl with CMC (CPTW, WG1/WG2/WG5)

« Market Pull (PULL, WG5)




Inputs to Rel. 18 under preparation for inputs at RAN#92e

PROCESS under way at 5GAA

Establish an understand what has been requested by 5GAA for RAN Rel-17 and what is in and what not
Identify what of the “not in” is still needed

ldentify new topics for Rel-18 timeframe (remember Rel-18 will be final around end 2023/beginning 2024)
Priorities topics

Establish an understanding which vertical might have similar needs

Establish interaction with selected verticals

N o kA wN e

Individually or jointly address common needs to 3GPP




2021 / 2022 Upcoming Meetings

July 26 - August 2, 2021 Virtual Meeting Week

October 18 - 22, 2021 Virtual Meeting Week (most likely)
February 14 - 18, 2022 Malaga, Spain

May 9 -13, 2022 Atlanta, USA

Virtual: Registration opens approx. 1 month in advance
F2F. Registration opens approx. 3 months in advance




Thank youl!



