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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM doego-are trademarks registeredrand owned by the/GSM Association.

Foreword
This Technical Report (TR) hasbeen.produced by ET-SI Technical: Committee hntelligent Transport Systems (ITS).

The present document is based on input provided by various European projects, AutoNet 2030, CODI S, Truck
Platooning Challenge, ENSEMBLE, TIMON, HIGHTS, Intercor, C-ROADS, VRUITS (improving the safety and
mobility of Vulnerable Road Users through I TS applications), PROSPECTS (Proactive Safety for Pedestrians and
Cyclists), XCY CLE (Advanced measures to reduce cyclists fatalities and increase comfort in the interaction with
motorised vehicles), SafetyCube (Safety CaUsation, Benefits and Efficiency) and SENIORS (Safety Enhanced
Innovations for Older Road userS). The present document considers input from liaising with SDOs such as SAE, |EEE,
CEN/ISO and 3GPP.

Modal verbs terminology

In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" areto be
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

The present document considers Multi-Channel Operation (M CO) technology agnostic concepts for the realization of
single technology solutions. The present document does not consider mixed IEEE and 3GPP based I TS technologies
MCO concepts since multiple technology coexistence sol utions are needed to realize such concepts, which are currently
not available.
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1 Scope

The present document provides an overview of the potential requirements for Multi-Channel Operation (MCO) in
C-ITS and the technical capabilities and limitations of C-1TS with respect to MCO. It further proposes a concept for
MCO that supports a multitude of C-1TS applications, services and functions. Finally, the present document derives
recommendations to update relevant ETSI I TS specifications related to MCO and develop new ones.

2 References

2.1 Normative references

Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are not necessary for the application of the present' document, but they assist the
user with regard to a particular subject area.

[i.1] Spectrum Allocation National Telecommunication & Information Administration (NTIA) USA.

NOTE: Available at https:.//www.ntia.doc.gov/gage/land-maobil e-spectrum-pl anni ng-opti ons-chapter-2-spectrum-
reguirements

[i.2] ETSI TR 102 492-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);

Intelligent Transport Systems (ITS); Part 1: Technical characteristics for pan-European
harmonized communications equipment operating in the 5 GHz frequency range and intended for
critical road-safety applications; System Reference Document”.

[i.3] ETSI TR 102 492-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Intelligent Transport Systems (ITS); Part 2: Technical characteristics for pan European
harmonized communications equipment operating in the 5 GHz frequency range intended for road
safety and traffic management, and for non-safety related I TS applications, System Reference
Document".

[i.4] ETSI TR 102 638: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of
Applications; Release 2".

[i.5] EC Decision 2008/671/EC: "Decision on the harmonised use of radio spectrum in the 5 875-5 905
MHz frequency band for safety related applications of Intelligent Transport Systems (ITS)".

NOTE: Available at https://eur-lex.europa.eu/legal -content/EN/T X T/?uri=CEL EX%3A32008D0671.

[i.6] ETSI EN 302 637-2: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set
of Applications; Part 2: Specification of Cooperative Awareness Basic Service".

[1.7] ETSI EN 302 637-3: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set
of Applications; Part 3: Specifications of Decentralized Environmental Notification Basic
Service".

[i.8] ETSI EN 302 665 (V1.1.1): "Intelligent Transport Systems (ITS); Communications Architecture”.

[1.9] ISO/TS 19321:2015: "Intelligent Transport Systems (ITS); Cooperative I TS -- Dictionary of in-

vehicle information (1VI) data structures".
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Available at http://www.ecomove-project.eu/links/cvig.

Safespot EU project.

Available at http://www.saf espot-eu.org.

smTD.

Available at http://www.simtd.de.

SCOOP@F.

Available at EUROPA - SCOOP@F Part 2 | TRIMIS - European Commission.

Directive 2010/40/EU of the European Parliament and of the Council of 7 July 2010 on the
framework for the deployment of Intelligent Transport Systemsin the field of road transport and
for interfaces with other modes of transport.

ETSI TR 103 562: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of
Applications; Analysis of the Collective Perception Service (CPS); Release 2.

TransAlID Consortium, "Definition of V2X message sets’, Public Deliverable D5.1, August 2019.

Available at https://www.transaid.eu/deliverables.

TransAlID Consortium: "V 2X-Based Cooperative Sensing and Driving in Transition Areas’,
Public Deliverable D5:2; March 2020,

Available at https://www.transaid.eu/deliverables/.

ETSIEN 302 57 (V2:1.1): "Intelligent Transport. Systems.(1T'S); Radiocommunications
equipment operatinginthe;5.855 MHz 10,5925 MHzfreguency band; Harmonised Standard
covering the essential requirements of article 3.2 of Directive 2014/53/EU".

ETSI TS 103 574: "Intelligent Transport Systems (ITS); Congestion Control Mechanisms for
C-V2X PC5 interface; Access layer part".

Wireless World Initiative New Radio - WINNER+, "D5.3: WINNER+ Final Channel Models’,
version 1.0, June 2010.

ETSI EN 302 663 (V1.3.1): "Intelligent Transport Systems (ITS); ITS-G5 Access layer
specification for Intelligent Transport Systems operating in the 5 GHz frequency band".

ETSI EN 303 613: "Intelligent Transport Systems (ITS); LTE-V2X Access layer specification for
Intelligent Transport Systems operating in the 5 GHz frequency band".

ETSI TR 103 257-1: "Intelligent Transport Systems (ITS); Access Layer; Part 1. Channel Models
for the 5,9 GHz frequency band".

ETSI TR 101 607: "Intelligent Transport Systems (ITS); Cooperative ITS (C-ITS); Release 1".

|EEE 1609.4-2016: "I EEE Standard for Wireless Accessin Vehicular Environments (WAVE) --
Multi-Channel Operation".

Mate Boban, Andreas Festag: " Service-actuated multi-channel operation for vehicular
communications’, in Computer Communications, Volume 93, 2016, Pages 17-26, ISSN 0140-
3664.

M. Sepulcre and J. Gozalvez: "Heterogeneous V2V Communicationsin Multi-Link and Multi-
RAT Vehicular Networks*, in |EEE Transactions on Mobile Computing (Early Access),
September 2019. DOI: 10.1109/TMC.2019.2939803.
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CCAM.

Available at https://ec.europa.eu/transport/themes/its/c-its en.

Declaration of Amsterdam.

Available at https://www.rijksoverheid.nl/documenten/rapporten/2016/04/29/decl aration-of -amsterdam-
cooperation-in-the-field-of-connected-and-automated-driving.

ENSEMBLE.

Available at https://platooni ngensembl e.eu.

ETSI TR 103 299: "Intelligent Transport System (ITS); Cooperative Adaptive Cruise Control
(CACC); Pre-standardization study".

ETSI TR 103 300-1: "Intelligent Transport Systems (ITS); Vulnerable Road Users (VRU)
awareness; Part 1. Use Cases definition; Release 2".

ETSI TS 103 300-2: "Intelligent Transport Systems (ITS); Vulnerable Road Users (VRU)
awareness; Part 2: Functional Architecture and Requirements definition; Release 2".

ETSI TS 103 300-3: "Intelligent Transport System (ITS); Vulnerable Road Users (VRU)
awareness; Part 3: Specification of VRU awareness basic service; Release 2".

IMAGINE.

Available at https://h2020-imagine.eu.

AutoNet2030

Available at http://www.autonet2030.eu:

ICTACART.

Available at http://www.maven-its.eu.

AEF.

Available at https://www.aef-online.org/home.html.

ETSI TS 103 301: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of
Applications; Facilities layer protocols and communication requirements for infrastructure
services, Release 2",

ETSI EN 302 890-2: "Intelligent Transport Systems (ITS); Facilities Layer function; Part 2:
Position and Time management (PoTi); Release 2".

5GAA Releases White Paper on C-V2X Use Cases. "Methodology, Examples and Service Level
Requirements”.

Available at https.//5gaa.org/news/5gaa-rel eases-white-paper-on-c-v2x-use-cases-methodol ogy-
examples-and-service-level -requirements.

AETA.

Available at https://eata.be/rel evant-links/projects/.

5GAA.
Available at https.//5gaa.org.
Car2Car-CC.

Available at https.//www.car-2-car.org.
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ACEA.

Available at https.//www.acea.be.

C-ROADS.

Available at https.//www.c-roads.eu/platform.html.

Intercore.

Available at https://intercor-project.eu.

CODEC.

Available at Home (codec-project.eu).

Regulation (EU) 2015/2120 of the European Parliament and of the Council of 25 November 2015
laying down measures concerning open internet access and amending Directive 2002/22/EC.

Available at https://eur-lex.europa.eu/legal -content/EN/T X T/?2uri=CEL EX%3A32015R2120.

Directive 2002/22/EC: "Universal service and users rights relating to electronic communications
networks and services' (Universal Service Directive).

Available at https://eur-lex.europa.eu/l egal -content/EN/AL L/?2uri=CEL EX%3A 32002L 0022.

Regulation (EU) No 531/2012 of the European Parliament and of the Council of 13 June 2012 on
roaming on public mobile communications networks within the Union Text with EEA relevance.

Available at httpsi/eur-lex.elropa.eu/l égal Ycontent/EN/T XIT /2uri Zdelex%3A 32012R0531.

EU antitrust and competition, Jaws,

Available at https://ec.europa.eu/competition/antitrust/overview_en.html, and
https.//www.slaughterandmay.com/media/64569/an-overview-of -the-eu-competition-rules.pdf.

EU regulation COM(2016), 766,

Available at https://ec.europa.eu/transport/sites/transport/files/com20160766 _en.pdf.

GDPR (EU) 2016/679 Regulation.
Available at EUR-Lex - 32016R0679 - EN - EUR-L ex (europa.eu).

EU ITS certification and security policies.

Available at https://ec.europa.eu/transport/themes/its/c-its en.

TransAID: "Transition Areas for Infrastructure-Assisted Driving".

Available at https.//www.transaid.eu/.

ETSI EN 302 890-1: "Intelligent Transport Systems (ITS); Facilities layer function; Part 1:
Services Announcement (SA) specification”.

SO TS 16460: 2016: "Intelligent transport systems| Communications access for land mobiles
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