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Connected cars: Cellular—-V2X (C-V2X) -- complementary communication modes

C-V2X Direct Communications C-V2X Mobile Network Communications
V2V, V2], and V2P operating independent of V2N/I2N/P2N in licensed spectrum bands designated for
cellular network mobile network communication
@ Short range (<1 kilometer) @ Long range (>1 kilometer)

— Edge
Cloud

Source: Adopted from 5GAA)
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Rollout of 5G networks in Europe — Road coverage obligations

Examples

Spectrum Auction
2019:
2GHz & 3,6GHz

Spectrum Tender 2020:

700 MHz

—

Spectrum Auction
2022:
3,4 GHz MHz
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2019 Step 1 (12/2022): Step 2 (12/2024):
= All motorways: 100 Mbit/s, 10 ms = Remaining primary roads: 100 Mbit/s, 10 ms
= Main primary roads: 100 Mbit/s, 10 = Secondary and rural roads: 50 Mbit/s
ms = All rail tracks: 50 Mbit/s
= Primary rail tracks: 100 Mbit/s = Harbors and important inner-country waterways:
50 Mbit/s
Step 1 (within 4 years): Step 2 (within 6 years):
= 100% of core corridors = 100% of core corridors
= 98% of side corridors = 100% 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.

No specific road coverage obligations
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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.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.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
https://www.ctu.eu/sites/default/files/obsah/ctu/announcement-invitation-tender-granting-rights-use-radio-frequencies-provide-electronic/obrazky/invitationtotenderen.pdf
https://news.err.ee/1608479552/estonia-agrees-5g-frequency-license-auction-conditions

Growing momentum: Connectivity to support safety related use cases #1

"BMW iX with 5G
connectivity via two
network operators”,

02.09.2021

"First 5G enabled car
on the road”,
25.12.2020

1. 5G/C-V2X
enabled vehicles

"GM to produce 5G-connected cars
in 2023 with AT&T", 19.08.2021

"Mercedes-Benz
further expands Car-
to-X communication;
pothole detection”,
12.08.2021

2. New safety
oriented use
cases

"Precise data for greater

safety: Audi warns its
drivers about slippery
roads’,

08.03.2021
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https://www.volkswagenag.com/en/news/2021/03/precise-data-for-greater-safety--audi-warns-its-drivers-about-sl.html
https://www.greencarcongress.com/2021/08/20210812-mbc2x.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/
http://autonews.gasgoo.com/china_news/70017798.html
https://about.att.com/story/2021/att_gm_5g.html
http://autonews.gasgoo.com/china_news/70017798.html

Growing momentum: Connectivity to support safety related use cases #2

3. Data for road Objective:
safety initiative in Create an SRTI Ecosystem to
the EU share safety critical data

between OEMs, service
providers and public authorities

! Source

4. Intelligent traffic with The Netherlands — Talking Traffic:
smartphone apps  « Approx. 2 million users
» 850 Intelligent traffic light in
operation
* Real-time status of bridges and
locks
Source
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App
* 1000+ intersections

* Emergency vehicles
* School zone warning
* Rail crossing warning
.., Source

8 SRTI Use cases:
1. Temporary slippery road
2. Unprotected accident area

3. Short term road works
4. .
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https://www.dataforroadsafety.eu/
https://publiekeverkeersdata.nl/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/

Challenges of the ecosystem related to communications

OEMs: most of new vehicles are connected via mobile networks f!

1. OEMs have different views on direct coommunications

2. Road operators have different deployment strategies for use of
network based and direct communications

3. Road operators are aligned on need for digitalisation of road
infrastructure, but high costs to digitalise “older” road
infrastructure

4. Business and cooperation models for traffic safety and automated
driving related applications
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