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AUTOMOTIVE INDUSTRY

Vehicle Platform, Hardware
and Software Solutions

Connected mobility for people, vehicles and transport infrastructure

5GAA bridges the automotive and telecommunication industries in order to 
address society ’s connected mobility needs bringing inclusive access to smarter, 

safer and environmentally sustainable services and solutions, integrated into 
intelligent road transportation and traffic management.

TELECOMMUNICATIONS

Connectivity and Networking 
Systems, Devices & Technologies
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Q1 2022

SEPT 
2016

5GAA: A Global Cross Industry Association

Today, 5GAA unites 121 members 
from around the world working 
together on all aspects of C-V2X

In September 2016, 8 companies teamed to 
create the 5G Automotive Association (5GAA) to 
help develop, test, and promote 5G standards

13 of the top 15 OEMs 3 top smartphone vendors9 of the top 10 MNOs
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5GAA Organisational Structure
GENERAL ASSEMBLY

BOARD

EX ECUTIVE COMMITTEE

WG1 WG2 WG3 WG4 WG5 WG6 WG7

Use Cases and 
Technical  

Requirements

System  
Architecture 
and Solution  
Development

Evaluation,  
Testbeds and 

Pilots

Standards and 
Spectrum

Business 
Models and Go-

To-Market  
Strategies

Regulatory and 
Public Affairs

Security and 
Privacy

WG6 US (2019)

WG6 EU (2019)

WG6 Japan (2020)

WG6 China (2021)
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Technology momentum
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C-V2X has two complementary communication modes

C-V2X 
Mobile  Ne twork 
Com m u n ica t ion s  

(Uu )

+
C-V2X 
Dire ct  

Com m u n ica t ion s  
(PC5) 

= Im prove d  
m ob ility 

e cosyste m

C-V2X Mobile Network 
Communications (Uu)
V2N/I2N/P2N in licensed spectrum 
bands designated for mobile 
network communication

C-V2X Direct 
Communications (PC5) 
V2V, V2I, and V2P operating in ITS 
bands (e.g. 5.9 GHz) independent of 
cellular network



7

5G License obligations – Improved network coverage of roads

5G spectrum action 2021:
Anatel has approved rules 
for 5G spectrum auction

Spectrum Tender 
2020: Obligations for 
700 MHz

Spectrum Auction 2019: 
2GHz & 3,6GHz  Coverage 
Obligations

Step 2 (within 6 years):
▪ 100% of core corridors
▪ 100% of side corridors

Step 1 (within 4 years):
▪ 100% of core corridors
▪ 98% of side corridors
of railway and road corridors 
sections within the Trans-
European Transport Network 
(TEN-T) in the “Core Network” and 
“Comprehensive Network” 
categories.

Step 2 (12/2024)
▪ Remaining primary roads - 100 Mbit/s, 10 
ms
▪ Secondary and rural roads - 50 Mbit/s
▪ All rail tracks- 50 Mbit/s
▪ Harbors and important inner-country 
waterways - 50 Mbit/s

2019 Step 1 (12/2022):
▪ All motorways 100 Mbit/s, 10 ms
▪ Main primary roads 100 Mbit/s, 10 ms
▪ Primary rail tracks 100 Mbit/s

Obligation: telecoms must cover 
all federal highways

https://www.reuters.com/article/us-brazil-telecoms-idUSKBN2AQ033
https://www.ctu.eu/sites/default/files/obsah/ctu/announcement-invitation-tender-granting-rights-use-radio-frequencies-provide-electronic/obrazky/invitationtotenderen.pdf
https://www.bundesnhttps/www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/OffentlicheNetze/Mobilfunk/DrahtloserNetzzugang/Projekt2018/20181126_Auktion2019Entscheidungen_III_IV.pdf;jsessionid=54483858EF4B0DF3833DE29809C6BF31?__blob=publicationFile&v=3etzagentur.de/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/MobilesBreitband/Frequenzauktion/2019/Auktion2019.html
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/OffentlicheNetze/Mobilfunk/DrahtloserNetzzugang/Projekt2018/20181126_Auktion2019Entscheidungen_III_IV.pdf;jsessionid=54483858EF4B0DF3833DE29809C6BF31?__blob=publicationFile&v=3
https://www.ctu.cz/sites/default/files/obsah/ctu/vyzva-k-uplatneni-pripominek-k-navrhu-textu-vyhlaseni-vyberoveho-rizeni-za-ucelem-udeleni-prav-k/obrazky/20200604-annex4en.pdf
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Growing momentum: 
Connectivity enables many safety use cases

“Intelligent Electric 
SUV Flagship 
Hongqi E-HS9 with 
C-V2X”, 
December,2020

“First 5G enabled 
car on the road”, 
December, 2020

Examples:
“BMW iX with 5G 
connectivity via two 
network operators”,
September, 2021

C-V2X enabled vehicles

Objective:
Create an SRTI Ecosystem to share  
safety critical data between OEMs, 
service providers and public 
authorities  ...”, Data for Road Safety

8  SRTI Use cases:
1. Temporary slippery road
2. Unprotected accident area
3. Short term road works
4. ...

Data for road safety
initiative in the EU

The Netherlands – Talking Traffic:
• 1,8 million users
• 800 Intelligent traffic light in 

operation
• extra 1000 planned, Source

US: Georgia, Texas, .. TravelSafely-App
• 1000+ intersections
• Emergency vehicles
• School zone warning
• Rail crossing warning
… , Source

Intelligent traffic with
smartphone apps

Italy - ANAS:
Deployment of C-V2X connecting 80Km 
of Smart Highway 51 to Cortina
Source

China: G5021 Shiyu Highway 
(Chongqing)
128km highway upgrade with 300+ C-V2X 
smart RSUs (12 tunnels, 5 dangerous 
spots), Source1 Source2

Deployment of C-V2X RSUs

http://autonews.gasgoo.com/china_news/70017798.html
http://autonews.gasgoo.com/m/Detail/70017850.html
https://www.bmwblog.com/2021/09/02/bmw-ix-will-be-available-with-5g-connectivity-via-two-network-operators/
https://www.dataforroadsafety.eu/
https://www.talking-traffic.com/en/
https://5gaa.org/news/5g-automotive-association-virtual-showcase-highlights-momentum-behind-c-v2x-technology-deployment-for-connected-vehicles-and-smart-cities-in-the-u-s/
https://www.lestradedellinformazione.it/rubriche/le-strade-della-mobilita/smart-road-anas-porta-litalia-verso-la-mobilita-del-futuro
https://min.news/en/economy/7c27df0d0f46277f40b5f515b399ee31.html
https://xgapn.com/xgnews/xgnews-hongxue-classroom-%E2%88%A3-datang-gaohong-gaomingjun-c-v2x-test-verification-and-project-practice/amp/
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4G/5G based deployment of safety related use cases 

source: Green Car Congress, August 2021

Mercedes-Benz further expands Car-to-X 
communication; pothole detection

Source: Volkswagen, Aug 2021

Precise data for greater safety: 
Audi warns its drivers 

faster about slippery roads

Ford cooperates with smart cities to alert 
driver of traffic jams, road closures and 

accidents
source: Ford, July 2021

ŠKODA vehicles (and million of other users) 
receive wrong-way driver warning from 

BOSCH

Source: Bosch, August 2020 & Bosch, Feb 2021

Source: VOLVO, Apr 2019

VOLVO warns each other of slippery roads 
and hazards

Source: Audi, 2019 and Audi, 2020 

Audi is introducing the V2I service “Traffic 
Light Information” to Europe.

https://www.greencarcongress.com/2021/08/20210812-mbc2x.html
https://www.volkswagenag.com/en/news/2021/08/real-time-mobile-communications-for-the-vehicle-projects-of-the-.html
https://www.volkswagenag.com/en/news/2021/03/precise-data-for-greater-safety--audi-warns-its-drivers-about-sl.html
https://www.volkswagenag.com/en/news/2021/08/real-time-mobile-communications-for-the-vehicle-projects-of-the-.html
https://media.ford.com/content/fordmedia/feu/en/news/2021/07/08/ford-pilots-connected-car-tech-for-better-journeys-in-smart-citi.html
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.media.volvocars.com/global/en-gb/media/pressreleases/251381/volvo-models-across-europe-to-warn-each-other-of-slippery-roads-and-hazards
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
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Status in China: At least 13 C-V2X Enabled Vehicles Commercially Launched in 2021

In 2019, 13 OEMs announced 
mass production of C-V2X cars as of 2020

13 C-V2X enabled vehicles already launched in China

OEM Model Launch Time

BYD Han 2020

GAC V Aion 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

Great Wall WEY Mocha 2021

Human Horizons HiPhi X 2021

NIO ET7 2022

Audi A7 L & A6 L 2022

C-V2X commercial launch time: 
2020H2 to 2021H1, OEMs have made the 
V2X launch plan.

https://e.huawei.com/en/news/ebg/2019/launching-mass-production-c-v2x-car-from-2020
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.formacar.com/en/news/view/32533.html
https://carnewschina.com/2021/05/29/wey-mocha-launched-on-the-chinese-car-market/
https://www.qualcomm.com/news/releases/2021/03/23/human-horizons-works-joynext-quectel-and-qualcomm-feature-intelligent
https://www.audi-mediacenter.com/en/press-releases/why-we-are-now-equipping-our-vehicles-with-the-new-5g-mobile-communications-standard-14189
https://www.audi-mediacenter.com/en/press-releases/why-we-are-now-equipping-our-vehicles-with-the-new-5g-mobile-communications-standard-14189
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Applications/User Cases standardized in China

Category Communication 
type Service

safety

V2V Forward Collision Warning

V2V/V2I Intersection Collision Warning

V2V/V2I Left Turn Assistant
V2V Blind Spot Warning
V2V Do Not Pass Warning
V2V-Event Emergency Brake Warning
V2V-Event Abnormal Vehicle Warning
V2V-Event Control Loss Warning
V2I Hazardous Location Warning
V2I Speed Limit Warning
V2I Red Light Violation Warning

V2P/V2I Vulnerable Road User Collision Warning

efficiency

V2I Green Light Optimal Speed Advisory

V2I In-Vehicle Signage
V2I Traffic Jam Warning
V2I/V2V Emergency Vehicle Warning

information V2I Vehicle Near-Field Payment

Category Communication 
type Service

safety

V2V/V2I Sensor Data Sharing

V2V/V2I Cooperative Lane Change

P2X Vulnerable Road User Safe Passing

efficiency V2I Cooperative High Priority Vehicle
Passing

information
V2I Guidance Service in Parking Area
V2I Differential Data Service

managment V2I Probe Data Collection
driving V2V Cooperative Platooning Management

safety &
efficiency

V2I Cooperative Vehicle Merge
V2I Cooperative Intersection Passing）

information 
& efficiency V2I Vehicle Near-Field Payment

efficiency & 
management V2I Dynamic Lane Management

Day 1

Day 2
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“In addition to broadcasting the position of cyclists to 
other vehicles, the ConnectMe device can also receive 
messages from C-V2X-equipped vehicles to alert riders 

to hazards around them.”

Status in the US

Blue Bird join Audi, Applied Information on 
connected vehicle deployment to boost 

school bus and school zone safety

source: Blue Bird, March 2021

Audi of America, Virginia DOT and Qualcomm 
Announce Initial C-V2X Deployment in Virginia

source: Audi USA, Jan 2020

Qualcomm Spoke Partnership Brings C-V2X 
to Bicycles, Expands Smart Transportation 

Safety Ecosystem

source: Forbes, August 2021

“Using Cellular Vehicle-to-Everything (C-V2X) communication, 
Honda SAFE SWARM™ enables vehicles to communicate with 
other road users and share key information such as location, 

speed, and vehicle sensor data”

Source: Verizon, April 2021

Verizon & Honda test how 5G enhances safety 
for connected and autonomous vehicles

source: Ford, Jan 2019

Auto Industry Unites Behind Safety 
Technology by Committing at least 5 

Million V2X Radios and Devices by the End 
of 2025

source: 
Alliance for Automotive Innovation, April 2020 

Ford commits to deploy C-V2X in all new 
vehicle models in the US beginning in 2022

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.forbes.com/sites/samabuelsamid/2021/08/12/qualcomm-partners-with-spoke-to-introduce-c-v2x-for-cyclists/?sh=3b72f6262d0c
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
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5GAA 2030 Visionary Roadmap
Read the full roadmap here

https://5gaa.org/wp-content/uploads/2020/09/A-Visionary-Roadmap-for-Advanced-Driving-Use-Cases-Connectivity-Technologies-and-Radio-Spectrum-Needs.pdf
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Expected timelines for C-V2X Use Cases

C-V2X Roadmap internal webinar
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For more information please contact:
secretariat@5gaa.org

www.5GAA.org
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