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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, 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 IPR Policy, no investigation, 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 ETSI 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.

Foreword

This Technical Report (TR) has been produced by ETSI Technical' Committee | ntelligent Transport Systems (ITS).

Modal verbs terminology

In the present document "should", "should'not®,™ may", "need:not", "will", "will not", "can" and "cannot" are to be
interpreted as described in clause 3.2 of the ET S| Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not" are NOT allowed in ET Sl :deliverables except when used in direct citation.

Introduction

The Collective Perception Service aims at enabling I TS-Ss to share information about other road users and obstacles
that were detected by local perception sensors such as radars, cameras and alike. In that sense, it aims at increasing
awareness between I TS-Ss by mutually contributing information about their perceived objects to the individual
knowledge base of the ITS-S. The service does not differentiate between detecting connected or non-connected road
Users.

The service defines the Collective Perception Message (CPM) which allows for sharing of information about detected
objects by the disseminating ITS-S. The message consists of information about the disseminating ITS-S, its sensory
capabilities and its detected objects. For this purpose, the message provides generic data elements to describe detected
objectsin the reference frame of the disseminating ITS-S. The CPM is transmitted cyclically with adaptive message
generation rates to decrease the resulting channel load while focusing on reporting changes in the dynamic road
environment.

The present document represents the analysis for the service and to derive its requirements for future standardization
activities.
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1 Scope

The present document prepares the specification of the Collective Perception Service [i.1] to support applicationsin the
domain of road and traffic safety applications. Collective Perception aims at sharing information about the current
driving environment with other ITS-Ss. For this purpose, the Collective Perception Service provides data about detected
objects (i.e. other road participants, obstacles and alike). Collective Perception reduces the ambient uncertainty of an
ITS-S about its current environment, as other I TS-Ss contribute context information. Thisincludes the definition of the
syntax and semantics of the Collective Perception Service (CPS) and detailed description of the data, the messages and
the message handling to increase the awareness of the environment in a cooperative manner.

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 andfor 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] ETSI TS 103 324:"Intelligent Trangport’Systems (ITS); Cooperative Perception Services'.
[i.2] I SO 8855 (11/2013): "Road vehicles-- Vehicle dynamics and road-holding ability -- Vocabulary"”.
[i.3] Ginther, H. J.; Riebl, R.; Walf, L. & Facchi, C: "Collective perception and decentralized

congestion control in vehicular ad-hoc networks'. 2016 |EEE Vehicular Networking Conference
(VNC), 2016, 1-8.

[i.4] ETSI TS102 894-2 (V1.3.1): "Intelligent Transport Systems (ITS); Users and applications
requirements; Part 2: Applications and facilities layer common data dictionary”.

[i.5] CEN ISO/TS 19091 "Intelligent transport systems - Cooperative ITS - Using V2| and 12V
communications for applications related to signalized intersections'.

[i.6] SAE J2735 MAR2016: "Dedicated Short Range Communications (DSRC) Message Set
Dictionary".

[i.7] ETSI EN 302 637-2 (V1.4.1): "Intelligent Transport Systems (ITS); Vehicular Communications,
Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service".

[i.8] Recommendation ITU-T X.691/ISO/IEC 8825-2 (1997-12): "Information technology - ASN.1
encoding rules: Specification of Packed Encoding Rules (PER)".

[i.9] ETSI EN 302 665 (V1.1.1): "Intelligent Transport Systems (ITS); Communications Architecture”.

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

[i.17] ETSI TS 103 613: "Intelligent Transport Systems (ITS); Access layer specification for Intelligent
Transport Systems using LTE Vehicle to everything communication in the 5,9 GHz frequency
band".
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3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the following terms apply:
Collective Perception (CP): concept of sharing the perceived environment of a station based on perception sensors

NOTE: In contrast to Cooperative Awareness (CA), an I TS-S broadcasts information about its current (driving)
environment rather than about its current state. Hence, CP is the concept of actively exchanging locally
perceived objects between different ITS-Ss by means of V2X communication technology. CP decreases
the ambient uncertainty of ITS-Ss by contributing information to their mutual Field-of-Views.

Collective Perception (CP) Basic Service: facility at the ITS-Sfacilities layer to generate, receive and process CPM
Collective Perception M essage (CPM): CP basic service PDU

Collective Perception (CPM) protocol: ITS facilities layer protocol for the operation of the CPM transmission and
reception

environment model: current computational representation of the immediate environment of an ITS-S, including all
perceived objects detected by either local perception sensors or received by V2X

ITS Central System: ITS system in the backend, such as traffic'control centre, traffic management centre, or cloud
system from road authorities, I TS application suppliers or automotive OEMs

NOTE: Seeclause4.5.1.1 of ETSI EN 302 665 [ic9].
object: state space representation of a physically detected-objectwithin a‘sensor's perception range
object list: collection of objects temporally aligned-te the same timestamp

sensor measur ement: measurement of alocal perception sensor mounted to a station whereby afeature extraction
algorithm provides object position and-attitude descriptions

NOTE: The feature extraction algorithm processes a sensor's raw data (e.g. reflection images, cameraimages,
€tc.) to generate an object’s state space'‘representation description.

state space representation: mathematical -description of a detected object

NOTE: It consists of state variables such as distance, speed, object dimensions, etc. The state variables associated
to an object are interpreted as an observation for a certain point in time and are therefore aways
accompanied by atime reference.

V2X: vehicleto vehicle (V2V), vehicle to infrastructure (V21) and/or infrastructure to vehicle (12V), or vehicle to
network (V2N) and/or network to vehicle (N2V) communication

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ASN.1 Abstract Syntax Notation One
BTP Basic Transport Protocol

CA Cooperative Awareness

CAM Cooperative Awareness M essage
CBR Channel Busy Ratio

CCH Control CHannel
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