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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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Introduction

This part of ISO/TR 17465 provides the definition of the term “Cooperative-ITS” (or “C-ITS” in its

abbreviated form), and contains descriptions of C-ITS from several perspectives. It is anticip

ated that

“C-ITS” will replace “cooperative systems” in all relevant ITS standards published after September 2012.

Although the concept of cooperative-TSis easy to understand, its implementation can be complex because
of the need to provide several services using many applications, all potentially communicating with each
other and sharing data in a structured manner (cf. OSI data communication model). As such, the set of

wn

upers can easily find the standards information that they require, ISO/TR 17465-2 provides. t
of the common structure to be used for these multi-part standards, and a detailed descripti

andards required to implement a service will benericially be composed ot several parts. In o der that

outline
bn of the

r¢ference standards to be used for the creation of each part and the content of each parxt..ISO/TR 17465-
3|will describe the “release” procedure to be adopted for future Cooperative-ITS-related standards.
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Intelligent transport systems — Cooperative ITS —

Part 1:
Terms and definitions

[y

Scope

his part of ISO/TR 17465 provides a definition of the term “Cooperative-ITS”. It is anticip:
Looperative-ITS” will be used in place of “cooperative systems” in all relevant ISO/€EN standal
ntelligent transport systems (ITS) domain. This definition is consistent with and’heavily reli
pncept of an “ITS station” as specified in 1SO 212171

2 3

a o=

2| Terms and definitions
Fpr the purposes of this document, the following terms and definitiens apply.
2

1

cpoperative-ITS

DEPRECATED: cooperative systems
stibsetof overall ITS thatcommunicatesand sharesinfarmation between ITS stationsand ITSapp
t¢ give advice or facilitate actions with the objective-of improving safety, sustainability, efficic
copmfort beyond the scope of stand-alone systems

pte 1 to entry: See 4.2 for further details.

pte 2 to entry: As an alternative to a “subset”) Cooperative-ITS could be viewed as a “paradigm” in ove

poperative-ITS environment

mmunications environment. that enables ITS stations to communicate with other ITS
syipporting sharing of data-between ITS applications using whatever communications netw
ayailable at their currentlgcations and, if necessary, to seamlessly switch between networky
ldcations change

N
N
2{2
C
C

2{3

intelligent transport system

tansport system in which advanced information, communication, sensor, and control tech|
ncluding the'Internet, are applied to increase safety, sustainability, efficiency, and comfort

—

214
TSapplication

. —

ited that
dsinthe
bs on the

lications
bncy, and

rall ITS.

stations
orks are
as their

nologies,

& it £ 1ITC H +] - 1 oty £ & 1 4+
1IIstantation—oran—T11ro Service—tnat imvorves—air—associtatioi—or two—or—mote CUTITPTCTITTITT

application processes
Note 1 to entry: Fragments of an application can also reside in nodes that are not ITS stations.

[SOURCE: ISO 21217:2014, 3.9]

1) The same definition can also be found in EN 302 665.
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ITS service
functionality provided to usersofintelligenttransportsystems designed toincrease safety, sustainability,
efficiency, and/or comfort

[SOURCE: ISO 21217:2014, 3.11]

2.6

ITS station
functional entity comprised of an ITS-S facilities layer, ITS-S networking & transport layer, ITS-S access

layer, [T

Note 1 tdg
term is o
interpret
unit (ITSH

[SOURCE
2.7

entry: From an abstract point of view, the term “ITS station” refers to a set of functionalities. T
‘ten used to refer to an instantiation of these functionalities in a physical unit. Often the appropria
htion is obvious from the context. The proper name of the physical instantiation of an ITS-S is [TS statig
SU).

:1S0 21217:2014, 3.12]

ITS-S application process

element
ITS-S ser

[SOURCH

2.8
ITS-S se

in an ITS station that performs information processing for a particular application, and us¢
vice to transmit and receive information

:1S0O 21217:2014, 3.19]

'vice

communlication functionality of an ITS-S that provides the.¢apability to connect to other nodes

[SOURCE

29
local dy
entity co

[SOURCH

2.10

wireless
combina
wireless

2.11
wireless
combinal

: 1S0 21217:2014, 3.37]

hamic map
nsisting of LDM data objects, services and interfaces for manipulating these LDM data object

1 1SO/TS 18750:—2), 3.3]

communication platform
Lion of hardware and software that provides facilities to enable data to be communicated &
transmission

Internet platform
tion of hardware and software that provides facilities that enable devices to use wirele

communlicationsto access the Internet and the services available from it

2.12

->managemententity, I'TS-5 security entity, and I'TS-5 applications entity providing I'TS serv1cIs

e
re
n

LS

y

bS

bounde

Isecured mmamaged donrain

ITS station providing elements of trust

3 Symbols and abbreviated terms

API
BSMD

application programme interface

bounded secured managed domain
[SOURCE: IS0 21217:2014, Clause 4]

2) To be published.

2
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C-ITS cooperative-ITS
ITS intelligent transport system
ITS-S ITS station
LDM local dynamic map
SDOs standards development organizations
VEV vehicle to vehicle communications
CP wireless communications platform
P wireless Internet platform

Cooperative-ITS

B

1 General

(@)

poperative-ITS (C-ITS) is the terminology to be used in place of “Cooperative systems” in
¢lated standards produced by ISO, ETSI, CEN, and other ITS stahdards development organizaf

—

he definition of cooperative-ITS in Clause 3 was developed.through collaboration between |
N, and representatives from other standards development organizations, and can be found in
brsion in the “Joint CEN and ETSI Response to Mandate'M/453” dated 15 April 2010.

O -

<

LITS is a subset of ITS in which ITS station units applying the principles of a bounded secured

new ITS-
ions.

50, ETSI,
a similar

managed

bmain (BSMD) communicate and share information with each other to assistor enable service p

[ - e

[l

without C-ITS.

D W O

kecution of these ITS applications via different access technologies that will enable the provisi
s¢rvices in a manner similar to that used in smart phones.

o

.2 Cooperative-ITS attributes and features

Aln essential attribute of C-ITS is that information is shared between different ITS-S application p
FovidingdTS services in a single ITS station and between different ITS-S application processeg
1} different’I TS stations.

—

@)

ovision,

nd station units used in ITS that do not apply these BSMD principles of trust provide information to
hch other in an interoperable manner toeffer advice and/or facilitate actions. The objective off C-ITS is
¢ improve safety, sustainability, efficieney, and comfort above and beyond that which can be pchieved

LITS is best described in terms of ITS services and ITS applications rather than the hardware or
pftware used to instantiatesthem. Note that the ITS station architecture also supports downfload and

on of ITS

rocesses
running

poperative-1TS is typically characterized by the following:

— the collaboration in the activities needed to provide a service by two or more ITS-S ap

plication

processesinoneormorelTSstationssothattheycaninteractwith eachotherthrough communication

networks;

— the sharing of information among ITS stations in various roles (e.g. located in vehicular, roadside,

central, and/or personal ITS subsystems);
— the sharing of information between ITS-S application processes in a single ITS station;

— the sharing of resources (communication, positioning, security,...) by ITS-S application pro
an [TS station;

© IS0 2014 - All rights reserved
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Cooperative-ITS takes into account the following implementation related issues:

— activities of ITS-S application processes in ITS station should not cause any increased hazard to the
activities being carried out by ITS-S application processes in any other ITS station, or to any end

user

)

— compliance with the relevant national and/or regional privacy regulations;

— assignment by an ITS-S application process of a defined level of trust to the data or information it
receives from any other ITS-S application process.

It is impjortant to note that C-ITS is neither dependent upon nor tied to any specific communicatiq
medium|or networking technology. The exchange and sharing of information between and camor
ITS-S application processes can be accomplished using any and all available media and networkiry
technologies that meet the requirements of those ITS-S application processes.

4.3 Pdrspectives of cooperative-ITS

4.3.1 (
There ar]
— com
— serv|

— cooy

A description of these three perspectives follows.

4.3.2 (

From a metwork perspective, cooperative-ITS is-a network consisting of ITS stations linked togethe

through

Note thdt from a network perspective, there is no difference between ITS and cooperative-ITS. TH

differend

Figure 1
stations

These nq

Dverview

e three perspectives from which cooperative-ITS can be viewed. They are
munications network perspective,

ice perspective, and

erative activity perspective.

ommunications network perspective

communication networks.

es are with respect to trustand cooperation.

illustrates networking(between ITS stations applying the principle of a BSMD and other I
including those with@'station architecture different to the one specified in ISO 21217.

tworks enable I'TS)stations to share data in an optionally secure manner.

n

g

28
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L
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)
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Cooperative ITS
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Figure 1 — Communications Network Perspective

— 0

TS services that C-ITS can provide.

413.3 Service perspective

— - o
I'I i - -y 4 - f s - - ﬁ:
| Conmumication ' " Conmunication '
. Hetworks L Hetworks QD'
o s ._._‘__f . N R .n"h’ .

I v . ITS
station ="c“m'rf:"<"2f station
I (BSMD) L o (BSMD)
\— L ] L ] L L] e L ] — J

he functionality that /TS Stations are expected to provide and the way that they will communi
hch other within thécooperative-ITS environment is described in ISO 21217. ISO 14813-1 desc

From a}TS service perspective, cooperative-ITS is part of an advanced form of ITS that shg
agross (TS application areas. This sharing of data can be among ITS-S application process
of an ITS station, and also among ITS-S application processes in different ITS stations. For

rate with
ribes the

res data
bs inside
example,

information generated by a safety I'TS-S application process in an I'TS station can be shared wi

efficiency ITS-S application processes both inside and outside the ITS station.

4.3.4 Cooperative activity perspective

th traffic

From an activity perspective, cooperative-ITS is the collaboration among ITS stations, interacting with
each other through communication networks, to provide ITS services, where ITS-S application processes
in these ITS stations engage in “cooperative-ITS activities”. Collaboration in a cooperative-ITS activity
involves the sharing of information between and among ITS-S application processes in ITS stations. This
sharing of information leads to the deployment of new and improved ITS services for increasing safety,
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sustainability, efficiency, and comfort of transportation systems. Two examples of a cooperative-ITS

activity are

— the transmission of safety-related information from devices delineating the boundaries of zones of
road works (sometimes called “road cones”) to ITS stations in nearby vehicles where different ITS-S

application processes make use of the information, and

— the exchange of real-time status information between ITS stations in public transport vehicles and

ITS stations located in traffic signal controllers, to grant priority access to vehicles at intersection

In cooperati - ; =
processds will need to share data and can be located in one or more ITS stations. The data (informatioj
provided through the activities of ITS-S application processes can be used to provide other ITS séryice
or to be flisseminated through ITS-S application processes providing other ITS services. The ex¢hang
of data between ITS-S application processes in the same ITS station will be done via an LDM/describg
in [SO/TF 18750), where ITS-S application processes can store LDM data objects in it, and/or can quet
such obj¢cts. Sharing of data in an ITS station can also take place using the common ITS station faciliti
layer message handler (specified in ISO 17429), where received messages (in a common standardize
format) ffrom various ITS message sets are made available to those ITS-S application processes who hay
registergd to receive them.

4.4 ITP station reference architecture

Asillustfated in Figure 1, the ITS station is an important element of the cooperative-ITS environment. I'
stations jare essentially communication platforms containing 1TS<S application processes that provig
ITS services. The ITS station reference architecture is defined-inr ISO 21217 and in ETSI EN 302 665.

is illustrated by the high-level view shown in Figure 2 and is a:Simplified copy of Figure 9 in ISO 21217.

S.
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