TECHNICAL ISO/TR
REPORT 21186-1

First edition
2021-01

Cooperative intelligent transport
systems (C-ITS) — Guidelines on the
usage of standards —<

Part 1:
Standardization landscape and
releases

Systemes de transport intelligents coopératifs (C-1TS) - Ligne§
directrices sur;l'utilisation des normes —

Partie 1: Paysage de la normalisation et diffusions

Reference number
ISO/TR 21186-1:2021(E)

©1S0 2021


https://standardsiso.com/api/?name=5f09ec2d2cabbd168ef4a16e37e2cbbf

ISO/TR 21186-1:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=5f09ec2d2cabbd168ef4a16e37e2cbbf

ISO/TR 21186-1:2021(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
IIEIOAUCTION. ......ooooo etk 881888558 \'4
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ... 1
4 Standardization at SDOs...
4.1 General.....rosiees

4.2 Goals of standardization.....

4.3 |2 (2 T TSSO S
Y D 1Y © S
4.5
4.6

5 C-ITS services

5.1 General
5.2 Service initiation and provisioning

5.2.1  Services for information dissemination baséd on broadcast messages..... .
5.2.2  Services based on service anNOUNCEMENE .. ... e
5.2.3  Services initiated by a central Station<. ). e 10
5.3 LTI 07 ] OO OSSN SR 10
6 REIEASES ...ttt B e

6.1 Disclaimer

6.2 CONCEPL OF TEIEASES ... et e

6.3 ManagemMENt Of TEIEASES ... et

6.4  Examples of existing C-ITS releases

6.5 C-ITS release 2 from CEN @Ig ISO ...
LG TR T S €Y 4 U = O OO
6.5.2  Release identification ...

6.5.3  Supported'CATS services
6.5.4  Standards cluster

BIbDHIOGIaAPRY .......ooccco i it | 16

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=5f09ec2d2cabbd168ef4a16e37e2cbbf

ISO/TR

21186-1:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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fedures used to develop this document and those intended for its further maintenance ai
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
types of ISO documents should be noted. This document was drafted in accordance with t}
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document is part of a family of deliverables from Standard Development Organizations (SDOs)
for Cooperative Intelligent Transport Systems (C-ITS), which is a subset of standards for Intelligent
Transport Systems (ITS).

ITS aims to improve surface transportation in terms of:

— safety

F

e.g. crash avoidance, obstacle detection, emergency calls, dangerous goods;

- efficiency

- comfort

e.g. telematics, parking, electric vehicle charging, infotainment;
- sustainability
y applying information and communication technologies (ICT).

he whole set of standards for deployment of C-ITS is difficultto understand by developers of ec
hd software, especially ITS application software, and _thus guidelines explaining a benefici
f standards (C-ITS Release), the purpose and intéraction of standardized features, b
hplementation approaches and guidance in developiiig ITS applications are a prerequisite
nd open market allowing early deployment of interoperable and future-proof solutions.

he ISO 21186 series provides necessary guidelines in multiple parts, each dedicated to 4
irpose:

- Part 1: Standardization landscape and releases (this document);

- Part 2: Hybrid communications=2l;

- Part 3: Securityl33],

his document can be coimplemented by further parts as required, for example:

- Usage of the service announcement protocol specified, for example, in SO 22418;

- Dynamically )éxtendable data and protocol parameters ("Information Object Class
"Information Object Sets"; based on ASN.1 type CLASS);

- Usage.of the GTDM framework specified in [SO/TS 21184.

br-deployment of ITS, especially C-ITS and the emerging Urban ITS and "Mobility as a Service

p

e.g. navigation, green wave, priority, lane access control, contextual speed limifs; car sharing;

uipment
al choice
eneficial
For a fair

specific

"

es" and

" (MaaS)

hradigms, consistent and complete sets of standards and profiles of standards including n

cessary

parameterization are necessary in support of the targeted ITS services to be provided by means of ITS
applications. Such sets are referred to as "C-ITS Release". This document presents the C-ITS standards
landscape, describes a concept of Releases and exemplifies this concept with a "C-ITS Release 2".

At the time of writing this document, no applicable Intellectual Property Rights (IPR) issues were
known related to this document. However, this document references standards, for which IPRs are
known. Information on such IPRs is expected to be provided in those respective standards, which might
be from any one of the Standards Development Organisations working on ITS or C-ITS.

Referencing other SDOs and their respective deliverables is in no way to be understood as an
endorsement, but rather as an informative piece of information.

More details on the C-ITS domain can be found in the Brochure cited in Reference [129].

© IS0 2021 - All rights reserved
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TECHNICAL REPORT ISO/TR 21186-1:2021(E)

Cooperative intelligent transport systems (C-ITS) —
Guidelines on the usage of standards —

Part 1:
tandardization Iandqcape and releases

[y

Scope

=

his document

— describes standardization activities related to C-ITS on a global level by major standard dev¢lopment
organizations (SDOs);

— explains the various purposes of deliverables from SDOs and introduces a classification stheme of
such documents;

— describes methods on how C-ITS services are presented and‘performed;
— identifies an approach for C-ITS releases and exemplifies.this approach;

— presents a list of standards (Bibliography) with spegial relevance for C-ITS.

2| Normative references

—3

here are no normative references in this decument.

98]

Terms and definitions

N terms and definitions are listed in this document.

et

§0 and IEC maintain terminological databases for use in standardization at the following addresses:

- ISO Online browsing platform: available at https://www.iso.org/obp

- IEC Electropedia: available at http://www.electropedia.org/

NOTE Anapproach towards a common vocabulary in ITS is presented in ISO/TS 148121,

4 Standardization at SDOs

4.1 General

Standardization in general is the process of generating specifications by a recognized authority, i.e. an
SDO, applying the principle of consensus finding prior to formal approval by voting according to the
rules of the SDOs.

Regulatory requirements complement standards and specifications and should be considered for the
deployment of equipment and the operation of services in the given regulatory domain.

1) Under preparation. Stage at time of publication: ISO/DTS 14812:2021.

© IS0 2021 - All rights reserved 1
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4.2 Goals of standardization

The purpose of standardization, in general, is to enable or facilitate services of the respective
standardization domain, i.e. C-ITS services provided by ITS applications for the ITS service domains.
Particularly, the purpose of standardization is manifold, for example, aiming at:

— technical interoperability at observable communications interfaces (covering, for example,
mechanical, electrical, and logical requirements);

— portability of applications (enabling, for example, the online download of applications from station

man|
— synt
— min
— min

— facil

[AgEMeEnt Centres and the execution of them on different technical piatforms);
actical and semantical interoperability in terms of data and messages;

mum functionality from the users' point of view;

mum performance to ensure reliable execution of use-cases;

tation of implementations;

— religble protected operations in terms of privacy and (cyber) security;

—  proy
— com
— agld
— prey
— evid

An intro

4.3 Rd

In order
together

ision of commonly agreed terms and definitions, i.e. a common lahgutage;
monly agreed modes of operation, i.e. work methods;

bal market;

ention of vendor-lock-in; and

ence of compliance.

Huction to C-ITS services is provided in Clausé 5.

leases

with information on profiles and parameters. Profiles identify selected mandatof

requirempents, and parameter infermation identifies applicable values, such that interoperabilit

between|
Releases

The Bibl
certain 1

Clause 6

4.4 SD

equipment provided by different vendors is ensured.
use dated references-to standards. A release supports one or several use cases or services.

ography presents’a non-exhaustive snapshot of SDO deliverables that are considered to be
elevance ford’FS, especially for C-ITS but also for the Urban ITS paradigm.

explains'the approach towards C-ITS releases and provides examples of releases.

Os

to reach the standardization goals listed in 4.2, standards are grouped in so-called "Releaseg’

<=

y
y

bf

Major standard development organizations (SDOs), e.g. ISO, CEN, ETSI, IEEE, working on an international
or regional level provide deliverables, e.g. standards, specifications, reports, for the domain of C-ITS.

Secondary SDOs in the sense of the C-ITS business domain are working on general purpose specifications
that are usually referenced in ITS standards.

For the deployment of ITS, regional legislation is to be considered, e.g. in Europe:

— Deci

sions of the European Commission;

— Recommendations and Decisions from CEPT's ECC / ERC;

— Dele

2

gated Acts of the European Commission.
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More details on "who is doing what" are presented in the Brochurel122],

4.5 Standardization areas

Standardization activities can be grouped into standardization areas. For the purpose of this document,
this grouping follows largely the ITS station architecture specified in ISO 21217 and illustrated in

Figure 1.

Applications

API

Communications

Figure 1 — Simplified ITS station architecture (ISO 21217)

—

he "Harmonized Architécture Reference for Technical Standards" (HARTS) project applied the same
rchitectural approachrusing slightly different terms[128],

o)

—3

he following standardization areas are identified and used in this document:
—+ A-1: Systém-level issues

High'leyel system architecture and related issues, i.e. the environment in which ITS-SUs according
tosElgure 1 operate.

— “7A-2: Station architecture

Primarily the general framework illustrated in Figure 1.
— A-3:ITS applications, messages, data

Issues related to use cases and related applications (procedural behaviour) and their respective
communications (data and messages) that are typically architecturally located in the Applications
and Facilities blocks of Figure 1.

— A-4: Station management
Management of issues related to whole ITS-SU covering e.g. local station management and remote

station management.

© IS0 2021 - All rights reserved 3
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— A-5:Security

Issues mainly architecturally located in the Security block of Figure 1; these issues include
interactions between the Security block and basically all other blocks of Figure 1. Note that security
also includes privacy.

— A-6: Access layer technologies

Communications issues architecturally located in the Access block of Figure 1, i.e. the functionality
of the OSI layers 1 and 2.

— A-7:Network and Transport layer technologies

R_x

Comjmunications issues architecturally located in the Networking and Transport block of Figure
i.e. the functionality of the OSI layers 3 and 4.

— A-8:Facility layer technologies

Issugs related to communications and applications, architecturally located inthefFacilities block pf
Figufre 1, i.e. the functionality of the OSI layers 5, 6, and 7.

— A-9:|Protocol stack
Issugs related to a combination of A-6, A-7, and A-8.

Within efach standardization area, possible subjects of an SDO deljvérable are distinguished by means
of categdries of SDO deliverables; see 4.6.

4.6 Categories of SDO deliverables

ot

The follgwing standards categories, applicable for thewarious standardization areas presented in 4.
are identified and used in this document:

reparatory investigations

The major topic is the provision of results on investigations aiming on identifying potential futufe
standardization activities.

— C-2:|Functional requirements

The major standardizatiomtopic is the provision of functional requirements without going into the

deta|115 of specifications’efe.g. protocols, data, or messages.
— C-3:|Use cases
The major standardization topic is the provision of use case specifications and related illustrations.

— C-4:|Data.and messages

The jmajor standardization topic is the provision of definitions of data, also referred to as "data
dictionaries”, or the specification of messages, typically based on standardized data.

— C-5: Protocols

The major standardization topic is the provision of protocol specifications, e.g. communications
protocols and procedural behaviour of applications.

— C-6: Profiles

The major standardization topic is the provision of profiles based on existing standards, e.g. a
communication profile[38] based on the tool box IEEE 802.11[112] (WiFi).

4 © IS0 2021 - All rights reserved
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C-7: Testing

The major standardization topic is the provision of test specifications, e.g. conformance test suites.

Conformance test suites typically consist of three parts, i.e.

1) a (Protocol) implementation conformance statement proforma (PICS) allowing a vendor to

declare conformance with selected features;

2) a test suite structure and test purposes (TSS&TP) document providing a natural-language

description of tests to be performed dependent on the PICS declaration;

The major standardization topic is the provision of process specifications, e.g. business pr
NOTE SDO.deliverables can provide specifications related to various categories.
5 C-ITSservices

5L12 General

3) an abstract test suite (ATS) providing test software (typically written in TTCNH
executed dependent on the PICS declaration.

C-8: Regulations

3) to be

The major topic is the provision of information on applicable regulations. Note that such infoprmation

is not usually provided in standards, whilst standards (e.g. Harmonized European No
referenced by regulation.

C-9: Registries

The major topic is the provision of registration information, e.g.'aTegistry of OSI layer port
for a specific transport protocol, or a registry for globally unique ITS application identifiers (

C-10: Tutorials and guidelines

The major topic is the provision of tutorials ontec¢hnical topics and guidelines on how
standards; an example is this document.

C-11: Reports

The major topic is the provision of non-normative information, and are largely different to
and guides, e.g. validation reports on(conformance testing and security analysis (TVRA).

C-12: Research

The major topic is the provision of results on scientific research related to potentiz
standardization.

C-13: Process

rms) are

numbers

TS-AID).

to apply

tutorials

] future

pcesses.

C-ITS services are services from ITS service domains that are based on the concept of cooperation. The
concept of cooperation, i.e. C-ITS, is explained in the Brochurel122],

There exist approaches to identify ITS services and ITS use cases. However:

a)
b)

c)

there is no consensus on a harmonized academic approach,

there are different regional needs and approaches, and

finally, it is proving difficult or even impossible to have any hierarchically structured

presentation at all.

© IS0 2021 - All rights reserved
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Three examples of approaches are presented below. This document does not use any one of these
approaches, but instead considers a "flat space” of C-ITS services.

The first example of such an approach is given by ISO 14813-1, presenting the following ITS service

domains

— Traveller Information;

— Traffic Management and Operations;

— Vehigle Qnrvir‘nc;

— Freight Transport;

— Public Transport;

— Eme

— Tran

rgency Services;

sport-related Payment;

— Roat transport related Personal Safety;

— Wea
— Disa
— Nati
— ITS1
— Perf

A second
Group 7

her and Environmental Conditions Monitoring;
ster Response Management and Coordination;
bnal Security;

Data Management; and

brmance Management.

| international approach to identify ITS ser@ices was performed by the Harmonization Tas
with contributions from Australia, the Euroepean Union, and the United States of America. Th

approacl resulted in the "Harmonized Architecture Reference for Technical Standards” (HARTS) whid

is preser

— Adv

ted at http://htg7.org/. HARTS identified the following ITS service packages:

inced Traveller Information Systems - Broadcast and Personalized;

— Connected Vehicle System Monitoring and Management;

— Corg
— Cury
— Datg
— Eco-

— Elec

Authorization;

e Speed Warning;

Distribution;

Approach and Departure at Signalized Intersections;

friccCharging Stations Management;

k
is

— Elec

— Eme

P ) h
TUHICU ANTEUIAUIUILLS,

rgency Vehicle Pre-emption;

— Freight Signal Priority;

— Intelligent Traffic Signal System;

— Intersection Safety Warning and Collision Avoidance;

— In-Vehicle Signage;

— Location and Time;

© ISO 2021 - All rights reserved
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Al
fa
i
fa

Reduced Speed Zone Warning / Lane Closure;
Security and Credentials Management;
Situational Awareness;

Smart Park and Ride System;

Special Vehicle Alert;

Speed Harmonization;

Spot Weather Impact Warning;

Stop Sign - "Gap Assist" and "Violation Warning";

Transit Signal Priority;

Traveller Information - Smart Parking;
V2V Basic Safety;

Vehicle Data for Traffic Operations; and

Warnings about Upcoming WorkZone.

Commercial Vehicle Operations;
Data Management;
Mainténance and Construction;

Parking Management;

Public Qaﬁ:fy;

third example is an approach linked to the international HARTS work, i.e. the "Architecture Reference
r Cooperative and Intelligent\Transportation” (ARC-IT) of the United States of America. This approach
presented at http://localliteris.com/arc-it/. ARC-IT identifies C-ITS Service Packages grouped into the
llowing areas:

Public Transportation;
Support;

Sustainable Travel;
Traffic Management;
Traveller Information;

Vehicle Safety;

© IS0 2021 - All rights reserved
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— Weather.
[t is to be noted that several even non-interoperable instantiations of the same ITS service can exist.

(C-)ITS services are provided by ITS applications, and ITS applications are implemented by means of
complementary ITS-S application objects; see ISO 21217.

ITS-S application objects, in the terminology of the OSI layered model specified in ISO/IEC 7498-1, are
software entities typically located above the OSI communications protocol stack that can interact with
one or several peer stations for exchanging Application Protocol Data Units (APDUs) - either receive, or

jon unit [ITS-SU]) data with other ITS-S application processes or facilities (e.g. PVT sexvige
specified in ISO/TS 21176, or the message and data management facilities specified in 1SO/TS. 17449
and ISO/TS 211842). The processing of these APDUs and data finally provides the ITS seryice’to the
user of [TS. The user of ITS can be a human or a machine.

Basically, ITS applications and their related ITS-S application processes are agnostic to.communications
technologies. However, ITS applications can require certain communication capabilities which,
together| with regional regulations and system specification requirements (policies), allow selecting
specific [communication protocol stacks per flow of an ITS-S application® process. Respective
applicable management standards are ISO 17423 and ISO 24102-6. This leads-to the concept of Hybrid
Commuriications which is explained in ISO/TS 21186-2.

Service ipitiation and provisioning is explained in 5.2.
5.2 Sefrvice initiation and provisioning

5.2.1 $ervices for information dissemination based:onbroadcast messages

In the context of road safety, C-ITS services are mainly*based on broadcasting standardized message
i.e. therelare:

[72)
<

a) ITS-§ application processes for assembling Such messages (e.g. CAM, DENM, SPaT, IVI, BSM, ...) dn
the basis of input data, e.g. from sensoit~and control networks.

b) ITS-p application processes for patrsing and disassembling of such messages and provisioning pf
datal contained in these messages to either a local dynamic map (LDM) specified in ISO 18750
or tp interested other local ¥PS-S application processes using a publish-subscribe mechanisin
(ISOYTS 17429)

c) ITS-p application proeesses for processing received data and performing related actions such as:
— Information4o.the human user;

— Interaction with the vehicle (currently via assistance systems, in the future directly to the
hutonomous vehicle).

NOTE An incomplete overview of acronyms used in C-ITS is presented in the Brochurel129],

Examples for the above three cases are:

a) The CAM (Cooperative Awareness Message) Generator application consists of a single ITS-S
application process. Generation of a CAM is a service provided to CAM parsers in peer ITS-SUs, i.e.
not provided directly to humans.

b) The CAM Parser application consists of a single ITS-S application process. Parsing of CAMs and
provisioning of these messages or parts of them is a service provided to other ITS-application
processes in the same ITS-SU, i.e. not provided directly to humans.

2) Under preparation. Stage at time of publishing: ISO/PRF TS 21184:2021.
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c) Various ITS applications in an ITS-SU can depend on information from CAMs. The respective ITS-S
applications receive CAM data either via a direct publish-subscribe method or from the LDM (i.e.
typically not directly from peer stations), process these data, and perform actions in support of
humans as explained above (i.e. provide C-ITS services to humans). Note that such ITS applications
are typically not standardized in detail, but are specified by vehicle manufacturers and aftermarket
service providers.

5.2.2 Services based on service announcement

5[2.2.1T  Service announcement

Sgrvice announcement is specified in ISO 22418. It uses localized communication, e.g. FEEE8(2.11[112]
O[CB at 5,9 GHz, to announce ITS services together with advice on how to get access.to'these|services
(Jommunication protocol stack, frequency channel, etc.). The essential messages are thq Service
Advertisement (or "Announcement”; both terms are used) Message (SAM), typically perfiodically
ttansmitted by a roadside station, and the conditional Service Response Message (SRM) acknoywledging
SAM dependent on details in the SAM.

s8]

Apailable ITS services are identified by a globally unique registered ITS. Application Identifier (ITS-AID)
pecified in ISO 17419.

2]

Z

OTE The "Provider Service Identifier" (PSID) specified by IEEE-is identical with ITS-AID. The two terms
e used synonymously.

o8]

9]

2.2.2 Information services

A|SAM can contain the complete information package for a given ITS-AID. However, in general,|the SAM
yst indicates how a station can connect to the information dissemination station. Using thif feature
bens a possible security threat, which is currently under discussion with respect of a reyision of
§0/TS 16460.

—_ =

9]}

2.2.3 Session-based services

A[SAM can identify a service, and(service provisioning will be based on a session. Such sessioms can be
brformed with localized communications with optional switching to another radio channel (still using
EEE 802.11[112] OCB, for example), or by switching to another access technology, e.g. cellular networks,
nfrared communications; ultra wideband communications, ordinary WiFi, and performing an|[P-based
s¢ssion.

jenige)

—

Opne example is ingtalled already in large scale, i.e. the electronic road tolling service in Europe pperated
at 5,8 GHz usingthe CEN DSRC protocols rather than ISO 22418.

Al further example is the remote interrogation of the European Digital Tachograph in heavy| vehicles
sing also.the CEN DSRC protocols, see also 1SO 44263).

=

5{2:2.4 Voluntary vs. mandatory services

Whereas many ITS services that will be announced using the mechanisms of ISO 22418 are voluntary
ITS services, some of the announced ITS applications - and likely this will be a growing number - will be
flagged as "mandatory". That means that usage of an ITS service is required by regulation or policies as
a prerequisite for a specific usage of the transport infrastructure. An example is a mandatory parking
and booking guide service of a city, without which parking in the city is prohibited. When an ITS-SU
receives the announcement of such a mandatory ITS service, it has to download it, e.g. from its ITS-SCU
configuration management centre (ISO 24102-2), and implement it, if it is not yet implemented.

Voluntary ITS services can be free of charge or can be services provided by third parties as "paid
premium services": details are out of scope of this document.

3) Under preparation. Stage at time of publication: ISO/DIS 4426:2021.
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5.2.3 Services initiated by a central station

Applying the principles of mobile IPv6 (e.g. using a home agent as specified in ISO 21210), central
stations can directly connect mobile stations using Internet connectivity over e.g. cellular networks or
even ordinary WiFi. Both types of services, i.e. information dissemination services and session-based
services, e.g. remote ITS station management, are possible.

5.3 Use cases

this doc
6.3).Sev

C-ITS Co

This sho
academi
638, wit

"standardized" identification of ITS Applications was undertaken by ETSI in TR 10276388
ment aimed to define a "Basic Set of Applications” to be part of the ETSI C-ITS Reléase 1 (s¢
en [TS Applications arranged in four groups with a total of 32 ITS use cases were identified. Th
methoddlogy was subsequently not fully adopted, e.g. the ITS use case "Roadwork warning” (RWW
being paft of the ITS Application "Driver Assistance - Road Hazard Warning" of thergroup "Active roa
safety" was referred to as ITS Service "Road Works Warning" with a number ofiuse cases in the E

Fridor project.

C approaches that do not need being taken too seriously; see alsg’5.1. Nevertheless, ETSI TR 1(
1 its graphical illustrations, is very beneficial for understanding-use cases.

Obviously, the various stakeholders have different opinions on the’basic choice and the prioritization

ITS serv

ces and use cases. Vehicle manufacturers mainly focussed on:

— car-fo-car communications and crash-avoidance, and

— car-fo-cloud communications for commercial services ("Extended Vehicle" concept standardized

ISO

whereas

6 Rel

TC 22),

road administrations focussed on improved traffic management and smooth traffic flow.

£dASES

6.1 Diksclaimer

This doqument does not nermatively specify a C-ITS Release, but rather describes the concept
Releases] presents known-C-ITS Releases from the European Union, and specifies an example of a C-1T7

Release
services

D applicable fortinitial C-ITS services known as, for example, day-1 services, and future C-I]
as are currently being considered in various projects.

6.2 Cdnceptofreleases

The term Crelease” is used for many different purposes. Its original generic meaning is "publication".
For the EUMW ; T

ws that the naming and grouping undertaken by different organizations and projects reflect

)
d

bf

n

— publication of information by an authority;

— whe

re different publications of the same authority are distinguished by
name;
publication date; and

version number;

— with this information being a set of consistent (profiles of) dated specifications and standards;

10
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— with this information optionally being complemented by necessary parameterization;
— with this information being intended for a specific usage; and

— with this information being in support of deployment of equipment and services.

In short form, a release is defined as a publication of information - identified by a name, a date, a version

number - on a consistent set of (profiles of) dated specifications and standards including n

ecessary

parameterisation by an authority for a specific usage in support of deployment of equipment and

services.

Al"C-ITS release" is thus a release where the specific usages are selected C-ITS services.

Althorities defining "C-ITS releases" are, for example:

- SDOs;

- industry interest groups;

- public (governmental) authorities; or

- regulatory bodies.

- who the authority is that issues a C-ITS release;

- whether a published C-ITS release is approved by alegal authority;
—+ whether the related C-ITS services are legally mandatory (in a given region) or are optiond

However, it is to be noted that usage of specific transportation corridors, e.g. toll roads, bridges
berated by private companies can require that vehicles using such a corridor be equipped acc
a|C-ITS release published or referenced by.the private operator. Such a private operator is the §
far his/her road network and the offered transportation service. In case a manufacturer of
dpes not support such a required C<I¥S release with his/her built-in C-ITS equipment, afte

]

o)}

.3 Management of releases

=<

anagement of releases,containing standards and specifications from a single SDO follows th
Focedures as specified’by the respective SDO. An example is the approach in ISO/TC 204 illus
§O/TR 17465-3; another example is the approach applied by 3GPP.

Ao

Al C-ITS release;-however, goes beyond a release from a single SDO, as C-ITS builds on stand
pecifications from various SDOs, potentially also including industry specifications. Thus, t
eleaseProcedure is more complex than an ordinary release, e.g. such as those from 3GPP.

0

—

CHTS equipment is used, including all necessary interfaces to required vehicle-internal entitie

Whether a C-ITS release has any legal impact on the deployment and operation of C-ITS dependls on:

],

tunnels,
brding to
uthority
A vehicle
r-market

D«

e release
trated in

hrds and
he C-ITS

ypical important elements of a release procedure include:

— identification of a responsible release co-ordinator representing the authority introduced
— identification of the intended services to be enabled by the given release;

— identification of a release date, at which the release is published and can be used;

in 6.2;

— selection of applicable and available dated standards and specifications in support of the identified

services;

— identification of profiles of the selected standards, if needed to ensure interoperability;

— identification of gaps in specifications and standards, that need standardization activities in a

timely manner in order to keep the release date.

© IS0 2021 - All rights reserved
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6.4 Examples of existing C-ITS releases

Two published examples of C-ITS releases were:

a) the "C-ITS release 1" requested by the European Commission as part of the standards development
under mandate M/453[123] by ETSI TC ITS and CEN/TC 278;

b) the respective Annex 2 of the draft C-ITS Delegated Act from the European Commissionl124],

"C-ITS release 1" consisted of two independent lists of standards, partly with different versions of the

...... +h ot 4 d d d ] £ aazbhas

same st
list was
given in

The respective annex of the C-ITS Delegated Act was formally useful as a release in the“meanir

of the d
Europea

documentation. This Release contained the following standards dedicated to C-ITS) together with 3

unexpec
— ISO
— ISO
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS
— ETS

adaxd o d o] 3 ctandaxdo oo = L BRaan malict sazac £onn CON o0 d oo
IIUdIl 4y, diiru lJCll Ll.y VVILIT OldITudI Uy UuIlivucTl \JL,V\/IUPIAI\,IIL, VVIILT U UIIU 110U VVWdo TTI'VIIT UWLIIN, dITu Ul
rom ETSI. Consequently, this "C-ITS release 1" is not a release in the meaning of the definjtid
this document.

bfinition of this document. However, this C-ITS Delegated Act was finally rejécted by tk
h Council in 2019, requesting the European Council to prepare for a new C-ITS.Delegated A

fed large amount of parameterization, especially related to GeoNetworking:
TS 19091;

TS 19321;

EN 302 636-4-1;
EN 302 636-5-1;
EN 302 637-2;
EN 302 637-3;
EN 302 663;

EN 302 931;

TS 102 636-4-2;
TS 102 687;

TS 102 724;

TS 102 792;

TS 102 894-1¢
TS 102 894-2;
TS 103°097;

e
n

T§103 248;

— ETSITS 103 301;

— IS0 14816;

— ISO/TS 14823%);

— SAE

NOTE

J2945/1.

A short presentation and evaluation of the above listed standards is provided in the Brochurel122],

4) This is a standard of general applicability, not dedicated to C-ITS.
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6.5 C-ITSrelease 2 from CEN and ISO

6.5.1 General

In what follows, a C-ITS release 2 is composed that considers standards from all relevant SDOs that are

so far engaged in C-ITS standardization.
Usage of this release:

— Future-proof manageable C-ITS equipment;

- Enabling interoperable equipment;
— Support of hybrid communications;

— Enabling portability of ITS applications and agnosticism of such applications with r¢g
communications;

— C-ITS services that are considered in the rejected C-ITS Delegated Act;

— Additional C-ITS services that are currently being proposed, (fested and deployed in|
regions, e.g.

— C-Roads;
— NordicWay;

— Intercor.

—3

he C-ITS Release 2 is presented in a structured way; applying a clustering based on the standa
reas introduced in 4.5.

o8]

6/5.2 Release identification

—+ Name: C-ITS Release
—  Publication date: Date of publication of this document
—  Version number: 2

5.3 Supported C-ITS services

6
Allarge numbefr of C-ITS services is identified by various projects. Considering cross-borde
a|vehicle ITS-SU beneficially supports a larger set of C-ITS services than just those identifie
hpme region.

C

LITS services that can be supported by this release include:

spect to

various

rdization

r traffic,
d for the

a: Basic services prnvidpd by ITS-S facilities to C-ITS services:
1) Cooperative awareness service;

2) Decentralized event notification service;

3) Traffic semaphore service;

4) In-vehicle signage service;

5) Service announcement service;

b) and a set of C-ITS services not specified further in this document.

© IS0 2021 - All rights reserved
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6.5.4 Standards cluster

The standards presented in this cluster are distinguished by their purposes:
— P1: enabling interoperability;

— P2: ensuring minimum set of functionalities;

— P3: ensuring minimum performance;

— P4: enabling portability of applications:

— P5: qupporting future-proof implementation of station-internal features;
— Pé6: grchitectural and functional description and specification;

— P7: tlesting;

— P8: ¢ther purposes.

See also the goals of standardization presented in 4.2.

NOTE A certain functionality can be implemented in different ways, even in‘“mon-interoperable ways. Noh-
interoperfable ways of implementing a functionality are acceptable in case the @different ways of implementatign
are requifed by regional regulations or laws; that is, conformance with the reledse in a given regulatory domai

Conformlance with a release requires, as a minimum, conformance with those (parameterized)
standards or profiles of standards that are needed for the puiposes P1, P2,

respectiye test standards (P7).

Figure 2|shows an overview of standards of C-ITS Releasé\2. Details are presented in the Brochurel124l,

=

P3, and P4, and applying

14
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C-ITS

ITS-S

Applications

API

A9: Protocol stack
CEN/TS 17496:2020 / ISO/TS 21185:2020
SAE J2745/1:2016

-
P~

\Y%
Al: tem level
419:2018
@ SITS 102 940 V1.3.1

Figure 2 — C-ITS Release 2 - graphical presentation

Additional information on the standards presented in Figure 2, including the identification of
"Purposes" (P1 through P8) is provided in the Brochurel122],
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