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Purpose and Scope of the C2C-CC

o founded in 2002 by European vehicle manufacturers

o key player with high reputation in driving C-ITS developments and assisting to achieve
vision zero at the earliest possible date

o enhancing road safety and traffic efficiency by means of Cooperative Intelligent Transport
Systems and Services (C-ITS)

o clear focus on tactical level
o wireless ad-hoc short-range vehicle-to-everything communication (V2X)

o Ccreating standards ensuring the interoperability and seamless evolution of cooperative systems
and services spanning all vehicles classes, across borders and brands

o working with European and international standardisation organisations, e.g. ETSI and CEN
but also IEEE, ISO and others

o evolved into one of the key players in preparing realistic C-ITS deployment strategies
and next innovation phases towards cooperative automated driving

o establishing the necessary profiling of standards
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Cooperation with C-Roads

During the European ITS Congress 2017 at Strasbourg
the C2C-CC and C-Roads Platform signed a Cooperation Agreement
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5. This MoU shall last until the end 2020. It may be renewed upon mutual written consent of both
parties when new Rules of Procedure are adopted in either party, or when particular procedures are
adopted at worid-wide level. It may also be amended upon mutual written consent of both parties in
the light of experience and technical developments

Notwithstanding the foregoing, this MoU may be terminated by either party upon 90 day's written
notice to the other. Upon any termination or expiration of this MoU, all the rights granted pursuant to
this MoU shall cease immediately and the parties shall cease from distributing any information
received pursuant to this MoU. Notwithstanding anything in this MoU or otherwise to the contrary, the
provisions of this MoU related to ownership of rights shall survive any termination or expiration of this
MoU

Any difficulties arising shall be agreed wherever possible at the working level between the relevant
Group Chairmen. Matters which cannot be resolved at working level shall be subject to discussion
between the two organisations at the level of the General Manager of the CAR 2 CAR
Communication Consortium and the C-Roads Platform chairperson of the Steering Commitiee

The Mol shall not be deemed or construed to be modified, amended or walved, in whole or in part,
@except by written agreement of both parties. Neither party may assign this MoU or any of its rights,
obligations or duties hereunder, without the prior written consent of the other party.

The reiationship between the CAR 2 CAR Communication Consortium and the C-Roads Platform
shall be that of independent signatories, and nothing in this MoU shall be construed to constitute
either party as an employee, agent or member of the other party. Without limiting the foregoing,
neither party shall have authority to act for or to bind the other party in any way, to make
representations or warranties or to execute agreements on behalf of the other party, or to represent
that itis in any way responsible for the acts or omissions of the other party.

6. The practical contacts and decisions for the application of this MoU will be taken by the General
Manager of the CAR 2 CAR C and the C of the C-Roads
Platform Steering Committee

{7
; 4 stg {«
’>‘ LA G 1\ e |0 M
( \ 7
Neis Peter Skov Andorsen KarkOskar Proskivgtz Eic Olinger farta 8o
Generai Manager Administrator = Charperson General Secretary
CAR 2 CAR Communication Consortium Signed on behalf of the C-Reads Platform
MoU between C2C-CC and C-Roads Platform ] June 2017
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Key elements for the successful deployment of C-ITS

Q

Engaging with stakeholder about the ideas of cooperative road traffic,
outstanding issues and road maps to C-ITS deployment

close coordination with stakeholders for definition, interpretation and use of
standards and system profiles — this to ensure interoperability across
borders, road operators and brands

Interoperability testing with deployment projects
Focus on security framework

Initial Day 1 deployment started in 2019 — the VW Golf 8 was the first
vehicle there as standard was equipped with Car-to-X communication other
models have followed

Definition of Day 2 and beyond is ongoing

12/10/2022 CAR 2 CAR Communication Consortium m CAR 2 GAR

COMMUNICATION CONSORTIUM



Generalised Automotive Communication Needs

o Tactical information

o Information related to proximity of vehicle, e.g. obstacles, cooperation with nearby
vehicles for lane merging, C-ACC, Platooning, VRU protection, etc.

o ad-hoc short range, low latency and high QoS

o safety critical information — communication becomes part of functional safety
(1ISO 26262)

o Strategical information

o Information that allows planning ahead, e.g. route, maps, road conditions,
traffic information etc.

o wide area coverage, less constrains on latency and QoS
o Infotainment

o other communication not directly related to the driving
o wide area coverage
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Active Safety with CAR-2-CAR Communications

Preventive and Active Safety Passive Safety

Information Support Intervention
Foresighted Warning & assistance  Active vehicle control Rescue
driving systems systems
& services
Crash probability )
g Traffic information Hazard warning Stop sign violation Restraint syst. Emergency vehicle
5= . ) . . clearing
_S Road conditions Lane merging Emergency braking Airbags
or Traffic efficiency Traffic adaptive cruise control Materials (energy eCall
< absorption)
Capability Car to Car Communication
e ]
. L

Cellular Communication

—

Source: CAR 2 CAR Communication Consortium
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Day 1 Use Case Examples

Hidden Intersection Post-Crash and Break Down Warning Road Works Warning & Lane Change Indication

Assembling an EWZ - example
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Emergency Vehicle Warning & Prioritisation Phases of Cooperative driving

b e
Awareness Driving Sensing Driving Cooperative Driving

‘Source: GAR 2 CAR Communicstion Consortium
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Road Works Warning & Lane Change Indication

Assembling an EW/Z - example

() C-ROADS
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Phases of Cooperative driving

Awareness Driving Sensing Driving Cooperative Driving

Source: CAR 2 CAR Communication Consortium
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What is Collective Perception?
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Increase awareness by sharing information
about locally detected objects

Enables hidden line of sight applications by
raising awareness also about non-connected
road users (especially VRUS)

Vehicle sensors and sensors mounted to
infrastructure components can share
information

Collective Perception Service on ITS-S
generates Collective Perception Message

ETSI TR 103 562 published 2019

Standardization activities now focus on ETSI
TS 103 324 expected completed ultimo 2022
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Day 2. Collective Perception

o Sharing abstract descriptions of objects detected by vehicle or infrastructure sensors
o Creates improved awareness even with low C-ITS penetration

Overtaking Warning

Overtaking car analyses the rx info and
warn the driver if necessary

VRU Warning

Turning car analyses the rx info

and warns the driver if necessary

12/10/2022 CAR 2 CAR Communication Consortium

/A5 CAR 2 CAR

COMMUNICATION CONSORTIUM

15



Collective Perception

o V2X applications rely on awareness of
other (connected) road users

o Collective perception improves V2X
safety applications by making non

i Multiplying effect of CPM
connected road users (semi) connected
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Day 3/4: Trajectory / Maneuver Sharing

o Sharing automated vehicles’ intended maneuvers and trajectories
Examples (from EU H2020 MAVEN project):

advanced C-ACC strings Traffic light info optimization

Based on intended maneuver at next Based on rx intended maneuver at
intersection, vehicles assess the intersection, infra calculates and suggests
convenience of building small strings, optimisation info such as lane-specific
and keep them using exchanged GLOSA or lane change advices

trajectory for lateral control
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Day 3/4. Coordination / Negotiation Sharing

o Enabling V2V and 12V interaction for coordinated maneuver execution
o Examples (from German IMAGInE and EU H2020 TransAID projects)

Cooperative Merging on Highways |2V assisted- cooperative merging

Based on notification of intended merging,
interested vehicles exchange info to
coordinate gap opening and merging
maneuvers with increased time spans

Infra suggest info to coordinate right of
way in a way to optimise the overall traffic
flow
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C2C-CC Roadmap
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® 3 - Warning applications (0. ppedestrian PTWs, +infra support) (CACC-strings, cooperative lane merging)

- 2@ (e.g. collision avoidance) = v ! Y « Cooperation with Infra for automated driving

E 8 : ] i = EERLEIEn TR G (intersection crossing, assisted transition of control)

T @ - Informatl_on from_lnfra_ (e.g. Coop. emergency brake assistance, Coop. ACC 9. Accident

n o (e-g. road/intersection signage) + Cooperation with traffic light controllers

= free road

c - Extended CAMs transport

= + Extended CAMs, DENMs (e.g. supported AD level, planned maneuvers/routes,...)
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c = (e.g. Certification of ASIL qualifiers for tx data) + Automated coordination

o - Security support + Misbehavior detection (e.g. Objective Matching, AD coordination rules)

g_ g (use of EU CCMS) + Improved positioning support

a g (e.g. GP corrections from infra)

]

» S

=
- Support from risks & info dissemination to coordinated automation >
©
+~ T E - -
E g,;-: Trustworthiness (for functional safety) >
c

o @ £ e -
360 Accuracy (Position and Time) >
52
£ Timeliness (update frequency) >
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C-ITS beyond the road

o C-ITS is more than road safety — CAR 2 CAR Communication Consortium is
engaging with other sectors to obtain synergies - one example is the
agriculture domain

Process data exchange Cooperative machines Platooning Road safety
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C-ITS - The Challenge of Life Cycles

o Advantages of a common platform
o could make it easier to get spectrum access and capacity
o allows to benefit from economies of scale
o allows to increase safety in cross ‘sector’ accident cases
o allows for cross sector use cases that integrate and optimise the multi-modal transport

o But adds new challenges - Is the expected life time the same?
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C2C-CC Documentation

o released documents are published on the C2C-CC website
WWW.car-2-car.org

X

o Basic System Profile About Us

https://www.car-2-car.org/documents/basic-system-profile/ About C.ITS

News & Events

o White Papers and Position Papers
https://www.car-2-car.org/documents/general-documents/?L=-1 Documents

Membership

o Other Documents
https://www.car-2-car.org/documents/publications/

Services

Press & Media

o Press & Media
https://www.car-2-car.org/press-media/

®
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Day 1 - Basic System Profile

o Basic System Profile
latest version 1.6.2 published in July 2022

https://www.car-2-car.org/documents/basic-system-profile/
Basic System Profile

Release 1.6.2

Reference to Protection
Profile V2X Hardware
Security Module
(version 1.0.1)

July 2022

Triggering Conditions
and Data Quality
Stationary Vehicle
Warning

Triggering Conditions
and Data Quality
Adverse Weather
Conditions

July 2022

Triggering Conditions
and Data Quality Traffic
Jam

Triggering Conditions
and Data Quality
Dangerous Situation

~" CAR 2 CAR
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July 2022

Objectives

Triggering Conditions
and Data Quality
Exchange of IRCs

July 2022

Triggering Conditions
and Data Quality
Special Vehicle Warning

Vehicle C-ITS station
profile
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https://www.car-2-car.org/documents/basic-system-profile/

Contact:
Niels Peter Skov Andersen
npa@anemonetechnology.com
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