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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
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Introduction

Traditional fixed road signs are positioned on road verges to inform drivers about the applicable
regulations, or to warn them about dangers or to provide them with other general information - this
can be considered as roadside signage information. Beyond this fixed signage, the newer technologies
have now allowed for some time for more accurate dynamic presentation of roadside signage
information depending on the actual road and environmental conditions using variable or dynamic
message signs. With the advent of Cooperative Intelligent Transport Systems (C-ITS) it is possible to
provide more focused and timely guidance to vehicle controllers and drivers by supporting continuous

serrtationo e—contentof roadside—signage-information— e—vehicte—atong—the—tmpacted road
se¢tion rather only during the short moments its takes for a vehicle to pass traditionalrpad signs.
Difect in-vehicle presentation of roadside signage information, called In-Vehicle Signagg,facilitates the
potential provision of information to specific classes or characteristics of vehicles, and for potentially
mgqre granular definition of affected road sections than stationary-position traditional fixed plate signs
anfl use of variable/dynamic road signs. It does not deal with contextual speeds 'Which are dovered by
ISQ/TS 17426.

Delivering the In-Vehicle Signage service to road users can improye\ road safety, supp¢rt traffic
mgnagement, and reduce greenhouse gas emissions. It does not preglude other usage of the| delivered
information but such services are not in the scope of this Technical Specification.

Al ITS services follow the same abstract process structure consisting of a sequence of detecfion (of an
event) including pre-processing of the detected content, execution of the service algorithm (processing
of [detected content), and presentation or utilization of the service result. Figure 1 (extrarted from
ISQ/TS 17427) summarizes and details this process structure.
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Annex A)

Based on this abstract and general description of process steps in an ITS service, a large number of
possible scenarios can be derived. This is true for In-Vehicle Signage. Every step in the process chain
can be executed by different actors or stakeholders. Additionally, the execution of a process step for
different spatial areas may be delivered by different actors. Each combination of different actors for
different process steps can be used to identify distinct scenarios.

Assuming that there are two main stakeholder groups in C-ITS, the Infrastructure stakeholder and
the Vehicle stakeholder, multiple combinations, and therefore multiple scenarios, are possible as every
step might be delivered by either stakeholder group (see Figure 2) or shared between both stakeholder

groups (see Figure 3).
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Every scenario is one specific of combination of stakeholders executing process steps. This Technical
Specification addresses the scenarios where detection, content pre-processing, and the information
service generation (see Figure 1) are delivered under the responsibility of the infrastructure
stakeholder group (scenario 7 as seen in Figure 2). In scenario 7, the information service presentation
takes place in the vehicle. Scenario 7 is considered in detail in this Technical Specification.

The defined C-ITS applications rely on the functionality and procedures defined within the
Communications Architecture and by the reference ITS station architecture (as defined in ISO 21217
and other International Standards or Technical Specifications from the C-ITS standard set).

Vi © IS0 2016 - All rights reserved
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Annex A and Annex B contain profiles that define an instantiation for the 1VS service. Annex A and
Annex B contain conditional mandatory requirements. There is no need to comply with these
requirements to claim compliance with this Technical Specification.

Annex A contains a profile that is communication technology agnostic. Annex B contains a profile
that is focused on ITS-G5. For details on the referenced standards, see the introduction of the
corresponding Annex.

These profiles are expected to be implemented and validated in European initiatives. Based on the
results of these initiatives, it is intended to specify one interoperable solution in a future version of this

Technical Qpnr‘ifir‘afinn

© 1S0 2016 - All rights reserved vii
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TECHNICAL SPECIFICATION

ISO/TS 17425:

2016(E)

Intelligent transport systems — Cooperative systems —
Data exchange specification for in-vehicle presentation of

external road and traffic related data

1 _Scope

Thiis Technical Specification specifies the In-Vehicle Signage service and application that.d
Vehicle Signage information to ITS stations (vehicle ITS stations or personal ITS Station
cofpcerning road and traffic conditions, qualified by road authorities/operators, iina consi

plivers In-
5 devices)
stent way

with road authority’s/operator’s requirements, in the manner that is coherent|with the infformation

that would be displayed on a road sign or variable message sign (VMS).

N

Sy
ter|

E A Variable Message Sign is also named dynamic message sign./Both terms are con
onyms and can be used interchangeably. In the text below, only variablemessage sign and its a
m VMS are used.

Thiis Technical Specification defines the following:

the In-Vehicle Signage service and the In-Vehicle Signage application that instantiate
service;

the requirements to be fulfilled by the In-Vehicle Signage service;

the requirements for using functions provided by the ITS station facilities layer supporti
of the In-Vehicle Signage service;

the ITS-S application processes in the(different ITS station, that instantiate the In-Vehic
ITS service.

Thiis Technical Specification also spécifies: the sets of communication requirements and
(profiles) using the methods defined in ISO/TS 17423 to select the level of performance (beg
regl-time, etc.), confidence andisecurity (authentication, encryption, etc.) for each communic
between ITS stations in the Seope of the In-Vehicle Signage service.

Thiis Technical Specification defines the selection of relevant functions and procedures provi
IT$ station facilities.tayer (ISO/TS 17429) and defines the message structure, content, synt
elgments to be used by the In-Vehicle Signage application.

E

This@pplication is colloquially called “In-Vehicle Signage”.

sidered as

bbreviated

s this ITS

ng the use

le Signage

pbjectives
t effort or
ation flow

led by the
hx, atomic

nagement
e priority,

The production of information supporting the In-Vehicle Signage application, its qualification, and its

relevance are out of the scope of this Technical Specification.

This Technical Specification does not specify the design of in-vehicle Human Machine Interfaces (HMI),

but it does specify requirements that such interfaces shall be capable of supporting in order
the correct dissemination and use of information provided by the In-Vehicle Signage service.

© ISO 2016 - All rights reserved
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.

ISO 639-1, Codes for the representation of names of languages — Part 1: Alpha-2 code

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country codes

ISO 21217, Intelligent transport systems — Communications access for land mobiles (CALM) — Architecture

ISO/TS 14{823, Traffic and travel information — Messages via media independent stationary disseminad
systems — Graphic data dictionary for pre-trip and in-trip information dissemination systems

ISO/TS 16951, Road vehicles — Ergonomic aspects of transport information and control systems (TICS)
Procedures for determining priority of on-board messages presented to drivers

[SO/TS 17423, Intelligent transport systems — Cooperative systems — ITS application requirements
objectives|for selection of communication profiles

ISO/TS 17429, Intelligent transport systems — Cooperative systems — Profiles for processing and trans
of informqtion between ITS stations for applications related to transport infrastructure managemd
control and guidance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21217, ISO/TS 174
ISO/TS 17429, and the following apply.

31
additiongl service
IVS servide able to deal with the lower levels ofimessage priority

3.2
communication authority
entity in gharge of regulating telecommunications and/or broadcast services

3.3
core servjice
IVS servide able to deal with'the two highest levels of message priority

3.4

driver awarenesszofe

DAZ

parts of rgad nétwork on which a message is present to inform drivers about upcoming situations

jon

nd

fer

nt,

3.5

HMI control unit

in-vehicle device that manages prioritisation and presentation of messages designed for consumption

by vehicle occupants

3.6

in-vehicle signage

in-vehicle signage service

IVS

ITS service that provides receiving ITS stations in order to inform drivers about static as well
dynamic road signs and variable message signs

as

2 © IS0 2016 - All rights reserved
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3.7
IVS application
ITS-S application process that instantiates the IVS service

3.8

IVS application service provider

application service provider

service provider

entity that executes the corresponding ITS service

ent for the

IVS message
mgssage generated for the in-vehicle signage (3.6) ITS servie@as specified in this Technical Sp¢cification

IV5 sending ITS station
IT$ station that generates and transmits the VS messages (3.10)

3.13
minimum dissemination.area
M

parts of the road network where the IVS message (3.10) can be received by the potentially targeted

information issued by authorised sources (road authorities, traffic managers) for their operated network

relevance zone
RZ
parts of the road network for which the IVS message (3.10) is valid

3.16
traffic manager
entity in charge of operating a road network and managing traffic

Note 1 to entry: For this Technical Specification, this entity is also considered as an enacting road authority;
although in some circumstances, these different activities can be operated by separate entities.

© IS0 2016 - All rights reserved 3
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3.17

validity end time

STO

time from which the IVS message (3.10) shall no longer be presented

3.18

validity start time

STA

time from which the IVS message (3.10) shall be presented

4 Symbols and abbreviated terms

ADU Application data unit

BSMD Bounded secured managed domain

C-ITS Cooperative intelligent transport systems
C-ITS-S Central ITS station

DAZ Driver awareness zone

DMB Digital multimedia broadcast

DMS Dynamic message sign

HMI Human machine interface

ICT Information and communication technologies
ITS Intelligent transport systems

ITS-S ITS station

ITS-SU ITS station unit

ITS-SCU | ITS station communication unit

IVS In-Vehicle Signage
LDM Local dynamic map
MDA Minimum dissemination area

P-ITS-S Personal ITS station
R-ITS-S Roadside ITS station

RZ Relevance zone

STA Validity start time

STO Validity end time

TCC Traffic controlcentre

TMC Traffic managément centre

NOTE1 |TCCandIMC are considered as synonyms and can be used one interchangeably. In the text below, TCC
will be usefd.

V-ITS-S Vehicle ITS station

VMS Variable message sign

NOTE 2  VMS and DMS are considered as synonyms and can be used interchangeably. In the text below, VMS
will be used.

5 Service definition and main concepts

5.1 General

The IVS service aims to provide information to road users from an authorized IVS content provider
presented in the vehicle in a manner that is consistent with that of VMS or road signs. This information

4 © IS0 2016 - All rights reserved
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is provided to drivers aiming to improve road safety, reduce environmental impact, and enhance
traffic flow.

NOTE1 The information conveyed within an IVS message is the information that is available on fixed road
signs on roadside or on a VMS.

NOTE 2  In most circumstances, the IVS information is expected to be qualified by road authorities/operators,
in a consistent way with road authority’s/operator’s requirements, in the manner that is coherent with the
information that would be displayed on a road sign or a variable message sign (VMS).

Traffic information is presented automatically or at the request of the user.

Wixere possible, it is presented in the vehicle in a language chosen by the end-user. ,\%

NOTE 3  Such an ITS service is relevant when driving a terrestrial road vehicle but not fo .E@estr ans. When
in this Technical Specification it is said of vehicle it does not imply the ITS service is only-based on Vehicle ITS-
staltion. It may also be operated with a personal ITS-station present in a vehicle. In bot €s, the information is
prgsen he driver through an HML N

&?\ Figure 4 — Example of dynamic message display

Every VS Tmessage presemnted front the in=Vehicte Sigmage service cam depicteithrer a road sign or a
variable message sign. Annex C provides some background information on road signage and Annex D
on VMS technologies.

The static information on static road signs and VMS is managed through catalogues. There are two
levels of pictogram catalogues:

a) theinternational level through the Convention on road signs and signals (also known as the Vienna
convention - UNECE) used in around 100 countries;

b) the national level (generally defined through regulations) (like e.g. in France: Regulation of 1967).

© IS0 2016 - All rights reserved 5
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NOTE4  For countries having signed and ratified the Vienna convention, the national level is mainly based on
this convention and only presents minor differences with the convention content. There may also be some slight
differences regarding the used pictograms among countries for the same meaning.

NOTES5  They allow independence between the content and its restitution. It needs to be updated when
necessary.

Within IVS, messages are being defined including a priority scheme for HMI usage within the IVS
service. Messages are being delivered to the HMI module, how the information is presented to the driver
is the responsibility of the equipment supplier. Information covered by the primary services should be
handled in the HMI with higher priority resulting in presentation to the driver in the driver awareness
zone at legst once.

Overall pijiority cannot be determined by a single ITS service. This is dependent on the context.and|all
active ITS|services inside the vehicle.

NOTE 6 |The importance of high quality and safe HMI is recognized. However, as stated in| Clause 1, HM[ is

out of the $cope of IVS. IVS will be one of the ITS services/ITS applications available in-vehiele. How these |TS
applicatior]s will work together in a harmonized manner is not specified in this Technical Specification.

5.2 Seryice definition

5.2.1 Definition

The In-Vehicle Signage ITS service supports the provision of taformation from an ITS-station|to
another I'TS-station concerning either static or dynamic information about traffic conditions and traffic
regulations. In countries where it is allowed, it can also include not directly traffic-relevant messages
that can he displayed on variable message signs. The infermation is provided by traffic managers| or
authorizefl content providers to drivers seeking improved road safety, reduced environmental impgct,
and enhanced traffic flow.

NOTE The information is provided via a centrakérroadside ITS-station to another ITS-station located in a

vehicle. Other schemes are possible such as messagés hopping between ITS-stations in vehicles. This informatjon
is availablg on fixed road signs or variable message’signs (VMS) on the roadside or mounted above specific lanes.

5.2.2 Mlessage categories

The “In-Vlehicle Signage” ITS service implements the following two message categories that are
considerefl as part of service levels:

a) highef priority messages-associated with core services (see 5.2.3);

b) lower|priority meSsages associated with additional services (see 5.2.4).

5.2.3 Core services

The core detwices implement the following two message types:

a) Immediate danger warning message type: a warning alert concerning a danger involving drivers’
or other users’ safety.

NOTE1  According to the UNO convention on traffic signs and signals (known as the Vienna convention),
such warning messages are provided using either triangle-shaped or diamond-shaped signs depending on
convention choices in specific countries.

NOTE 2  Typically on motorways or dual carriageway roads presentation of immediate danger warning
messages is given at this distance between 2 km and 5 km from the danger, this varies according to national
or regional rules. On other roads and in urban areas, this distance is typically shorter.

b) Regulatory message type: prohibition, restriction, obligation or special regulation (that may
depend on the vehicle type), compulsory routes, and rerouting.

6 © IS0 2016 - All rights reserved
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TE3  Regulatory messages are subject to relevant local/national legislation enacted by and recognized in
law. Such regulatory messages may be relevant to specific classes of vehicle, driver qualifications, vehicle loads,
environmental conditions, etc.

TE4  According to the UNO convention on traffic signs and signals (known as the Vienna convention), such
prescriptions are generally provided using round-shaped signs.

5.2.4 Additional services

Secondary services are related to messages of more general interest. Secondary services implement

on

e or several of the fn]lnwing message typeg:

a)

b)

5.3

Tw

Th

.3 Fundamental parameters

Traffic-related information message type: events (that do not create not immediate
driving conditions, forecasts (for traffic congestion, weather, events), travel)time,
alternate route, etc.

Pollution message type: there are commonly two forms of such messages:\information
and warning messages. Both forms of message exclude driving prohibitions or obligati
are part of core service.

Not traffic-related information message type including but mot-limited to example
abduction alerts also sometimes called “amber alert”.

.1 Spatial relevance

o fundamental parameters characterize an I[VSmessage spatially that are:

dangers),
advisory

messages
bns which

5 such as

Driver awareness zone (DAZ) which«is)defined by the parts of road network before en
relevance zone, allowing presentation of the corresponding message to the driver in 4
entering the Relevance zone.

e two parameters are illustrated in Figure 5 below.

Relevance zone (RZ) which is defined by theparts of road network for which the [VS messafe is valid.

ering the
dvance of

© ISO 2016 - All rights reserved
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RN

Key

RZ relevd
DAZ drivet
a Ther

NOTE 1
be omitted|

NOTE 2
pertinent f]

Annex E
conventio

Minimum
network v

5.3.2 T¢

To charac

nce zone

awareness zone
tlevance of the information that would be displayed on-a road sign (or VMS) extends from A to B.

Figure 5 — Fundamental Spatial parameters for IVS

RZ or DAZ can be of length null (i.e. featdred as a point). In the case where DAZ is of length null, it nj
The DAZ of an IVS message canialso include more than one road element where this message is 3
pr drivers (modifying theirroute, etc.).

provides some information on the RZ topology for the road signs defined in the Vier
.

dissemination\area (MDA) is defined by the area covering the minimum parts of the rq
Vhere an [ViS-message shall be transmitted for receipt by the potentially targeted vehicles.

pmporal validity

hay

Iso

na

ad

Lerize the temporal validity of an [VS message, two fundamental parameters are defined:

— validity start time (STA) which is the time from which the VS message is valid;

— validity end time (STO) which is the time from which the IVS message is no longer valid.

Adriver can successively meet along his/her route several road signs or VMS which can have overlapping
RZ and different priority levels. Figure 6 presents an example of such a case.
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5.3

Ot
tay

5.4

5.4

Fig

time scale (t1a, t1p, t2a, -.- represent different periods of time), e.g. Msg1 is valid between t1, and t1y,
priority level scale (px, py, pz represent different levels of IVS nfessage priority)

The plain part of each bar represents when a message is transmitted to the HMI unit, whereas the d
represents when the message is stored in the receiving ITS=S and not transmitted to the HMI unit.

Figure 6 — Temporal relevance of several IVS messages

TE Temporal validity is an absolute conpcept based on a timeline whereas the spatial relevancg
he vehicle location, vehicle heading, and other vehicle characteristics.

.3 Other parameters

her parameters are to be-taken into account when determining which vehicles and d
geted such as vehicle characteristics, driver’s licence status, weather conditions, etc.

| Example of system implementation

.1  Generaldéscription

ure 7 illistrates an example of a possible system architecture implementing the IVS servig

ashed part

is relative

rivers are

e.
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B: Verificg
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(smartpho
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6.1 Sce
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Roadside
ITS station

terface identification s\

interfaces are depicted on the figure above asg) ws.

of the IVS message by central ITS statiou&@affic management centre, WEB server, Mobil
) xO

tion of the [VS messages being br&@asted
isting of IVS messages to in-vehigl”e ITS Stations

The update and verificati@ an IVS message may be also achieved by a local personal IT
he, USB key...etc.).

Other interfaces c 0 be considered according to the choice made by the road/traffic operator.

S

s and re@%ibiliﬁes

nari@)r In-Vehicle Signage

ity

nd

|4use describes system operation including provision of content, provision of service, g

provision of presentation. In the next subclauses, the different scenarios for In-Vehicle Signage are

described

10

based on the general scheme as presented in Figure 8.
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I

Road AEMe service

Operator provider

system operation

content service 3 presentation

- & using the service
provision provision provision

Driver

I I

application

provider

Figure 8 — Gelkﬂ roles and actors for In-Vehicle Signage

In [Figure 8, the character “V’_in balloons in the figure stands for actor(s) responsible for the vehicle
anfl/or nomadic devices in t@ ehicle (V-ITSS, P-ITSS). The character “I” in balloon stands fpr actor(s)
regponsible for the roads@jz infrastructure, e.g. the central ITS-station of a Traffic Contrgl Centres
(CITSS) or roadside I%@t’ations (R-ITSS).

The roles are spli @o two levels, on the high level is the role Service provision. This can Qe fulfilled
bylactors from AW’ and/or “I". For “I”, the responsibility will be with the traffic manager; for “V”, the
regponsibilitywill be determined by OEMs.

NOTE 1 Ysbrvice providers probably will be involved in the future.

Th él% ‘System operation” is split up in the roles Content Provision, Service provision, and Pr¢sentation

Proviston:

NOTE 2 A detailed description of the different roles and their relationships can be found in ISO/TS 17427.

According to the general description of the service, the focus is set on scenario I-I-V, Figure 8. For this
scenario, the responsible actor for the role of system operation probably will be the actor responsible
for the roadside infrastructure (I). The responsibility might be shared with the actor responsible for
the vehicle (V) - this is illustrated by the dashed line.

NOTE 3  Asexplained in the Introduction of this Technical Specification, it can be named “scenario 7”.

NOTE4  The notation used in the different figures of Clause 6 is explained in an informative annex of
ISO/TS 17427.
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I scenario
Road I = I = V

Operator

system operation

content service 3 presentation
provision = provision provision

I I

application
semvice
provider

content
service

provider

Figure 9 — Roles and actorsfor In-Vehicle Signage — Scenario I-1-V

The actor|responsible for the role of content provision is the content service provider from the field of
roadside infrastructure.

The actor|responsible for the rele of service provision is the application service provider from the figld
of roadside infrastructure.

The actor| responsible fox-the role of presentation provision is the ICT service provider from the
vehicle sidle.

6.2 System gperation roles in scenario I-1-V

For In-Veljicle Signage, Figure 10 details the service provision onwards.

O O (G

Content O\ Service O\ Presentation
Provision / Provision L Praovision

N

Figure 10 — Focus of In-Vehicle Signage — Process level
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The grey box in Figure 10 indicates the focus of In-Vehicle Signage put on process level. It is assumed
that the content production is done according to specifications (e.g. national standards/regulations),
which are not part of the scope of this Technical Specification. Therefore, it only considers roles and
responsibilities for content, service, and presentation provision.

There is also a more technical communication level that needs attention. Figure 11 shows the relation
between service provision and communication management, as well as the presentation provision.

() 0O O
Service IS Communication O) Presentatiop
Provision \O Management Provjsion

A

(ﬁ)

Figure 11 — Communication management

6.3 Possible actors in In-Vehicle Signage

Fol In-Vehicle Signage, two technical implementations areiforeseen: long-range and short-range
communications. The following two pictures show the possible’actors for both implementatiadns.

For illustrative purposes, Figure 12 shows a possible implementation using a range of lpng-range

co
communication operator.
[
Do & (@)
Service fO Commupi@ﬁon O) Presentation
Provision NS Manc%e}ﬂent Provjsion

communications (3G, 4G, DAB, etc.). There is a wide-area communication operator proyiding the
Emunication means. Therefore, the role Commiunication Management is fulfilled by the wide-area

D

Hoad Operator

Wide Area
Communication
Network Operator

Vehicle

@)

(amxe]
Using the
Seryice

Dri

Figure 13 shows a possible implementation using short-range communication (e.g. G5). Short range
communication makes use of ad hoc networks. There is no separate entity for operating these
networks. Therefore, the parties involved in these ad hoc networks share the role of “Communication
Management”. In this case, the actor responsible for “Service Provision” has a second role:
“Communication Management”. The same applies for “Presentation Provision”.

© ISO 2016 - All rights reserved
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Service . Communication C‘J Presentation ~ Using the
Provision \O Management Provision O/ Service

(=0 (a—(ey (o] o

Q Q

AN N A\

Road (perator Vehicle Driver

Figure 13 — Assignments of actors in case of usage of local area communications

Although [the responsibility of the presentation is within the vehicle, rules and/egulations applica
need to bgconsidered. The responsibility for these regulations is within the roleofthe policy framewoq

7 Requirements and recommendations

7.1 General

The requifements defined in the following subclauses are not directly dedicated to a type of equipmse
licable to the ITS service in operation and consegtrently to the ITS applications instantiat

The In-Vg¢hicle Signage service shall comply with the applicable national regulations of
country/region where it is operated.

7.2 General requirements

The In-Vehicle Signage service, its\niessages, and their content are designed to be used for receipt of ]
informatipn into vehicles. Thi§ design foresees the In-Vehicle Signage service being supported by
use of either a vehicle ITS:S; ot a personal ITS-S, that is being used for receiving IVS information 3
processing for using the fVS’service. These are collectively referred to as IVS receiver ITS station.

GRO010: The In-Vehicle-Signage service shall be able to provide information on one or more road signs
the multi-part content of traffic Variable Message Signs as defined by the choice of the Content Provig

GR020: The minimum level of service for In-Vehicle Signage service shall include the core servi

ble
rk.

nt,
ng
46
nd

he

VS
he
nd

or
er.

Ces

(message types 1 and 2), as defined in 5.2.3.

GRO30: All ITS applications instantiating the IVS service shall comply with this Technical Specification.

GR040: The versions of the implemented IVS application and of the data structures used for the serv
shall be identified.

7.3 Message content

ice

CRO10: If present, the coding of road signs or pictograms used in a Variable Message Sign that is

encoded in an [VS message shall be done using ISO/TS 14823.

CRO20: The IVS message shall contain identification of the Content Provider.
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CRO030: The IVS message shall contain a unique identifier in order to support message management.

CRO040: The IVS message shall provide an appropriate message type (priority), as defined level in 5.2.3
and in 5.2.4.

CRO50: The IVS message shall be structured such that it can contain text in multiple languages.

CRO060: The IVS message shall provide information on any limitations to relevance defined by vehicle
characteristics, vehicle class, vehicle usage, and road user profile if the IVS message contains such
limitations.

CR[070: The IVS message shall include the information on its relevance zone where it is relevint, driver
awjareness zone. In the case where DAZ is of length null, it can be omitted in the [VS message.

NOTE1  For the definition of these concepts, see 5.3.1.

NOTE 2  Where appropriate, the relevance zone and driver awareness zone may define’specific road elements
andl/or lanes.

CR080: Where appropriate, the relevance zone should contain information on the impacted traffic
dirlection(s) and lane(s).

NOTE 3  The location of the vehicle is also to take into account when<defining the priority rules pf message
prg¢sentation. Indeed, during a journey, a driver will be able to meet ‘a’significant number of VMS|displaying
infprmation of operation action. RZ and/or DAZ of these messages may overlap. The vehicle locatjon gives a
priprity weight for each message.

CR090: the IVS message should contain information ‘9u the validity start time and, when|available,
information on the validity end time.

CR(100: In an IVS message, the language usedfor textual message parts (e.g. the free text content
digplayed on a Variable Message Sign) shall bée.identified in accordance with ISO 639-1.

CR(110: Where appropriate, when dimension specific attributes are included in the IVS message, an
indication of the measurement unit being used shall be provided.

NOTE 4  In the United Kingdom, the-United States of America, and some other countries, speed information
is given in miles per hour. In othetnEuropean countries, speed information is provided in kilometres| per hours.
WHhen numeric values are supplied, the associated units of measurement need to be defined. Similarly, by way of
an example, vehicle length limitation is given in metres in Europe, whereas it is given in feet and inchgs in USA.

CR(120: In case of full'matrix signs or assimilated (like rotating prisms sign), where there is no
other possibility tezdeScribe the content in terms of data elements, the content can be endoded as a
compressed JPEG file.

NOTES5  This¢possibility is reserved for very exceptional cases.

Message management requirements

7.4.1 1VS sending ITS station requirements

MRO10: The Service Provider responsible for distributing IVS messages to [VS receiver ITS station shall
be authorized and provide authentication.

MRO020: The IVS sending ITS station allocates a unique message identifier and a message generation
time in combination for each IVS message that it generates.

MRO030: The IVS message unique identifier shall be retained for IVS messages relating to the same sign
or Variable Message Sign locations, i.e. different displayed signs at the same location showing a change
in status of, say, road surface conditions, changing traffic conditions, etc. The IVS message generation
time is used to time-stamp different versions of related messages.
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MRO040: Where updated information is available about signs or Variable Message Sign content that
is distributed via IVS messages from an IVS sending ITS station, the updated information shall be
distributed in an I[VS message with the same identifier as earlier related IVS messages.

MRO050: The IVS message generation time shall relate to the time that a first version of an IVS message
is generated. Only when different and updated information is distributed shall the message generation
time be updated. In the case of resending of the same message content, without change, the message
generation time shall not be updated.

MRO060: When IVS information is no longer valid or the situation leading to signage is no longer present

or considered cignifir‘anf hy the Content Provider,-a cpar‘ifir‘ VS cancellation message with the same

identifier ps earlier related IVS messages shall be created.

NOTE This possibility is reserved for very exceptional cases.

MRO070: When IVS information is considered as ended or foreseen to end at a given time by the Content
Provider 4nd this information was not provided previously, a specific IVS end message with the same
identifier ps earlier related IVS messages shall be created.

MRO080: (n creation of an IVS message, the Content Provider shall provide infexmation in the messgge
itself aboyt its relevance and validity (validity status, start of the period of validity, end of the period of
validity if pvailable, applicability of the information with respect to vehicle types, vehicle characteristics,
vehicle uspge, or vehicle driver profiling).

7.4.2 Rpadside ITS station
MRO090: Roadside ITS station shall broadcast all of the valid [VS'messages.

NOTE IVS messages are considered to be valid when (1) the'eurrent time of the roadside ITS Station is gredter
or equal tolthe validity start time of the IVS message to be distributed; and (2) that the current time of the roadside
ITS Station|is less than or equal to the validity end time of thie IVS message to be distributed, when it exists.

7.4.3 IVSreceiving ITS station requirements

MR100: Tlhe IVS receiving ITS station shall determine if the received IVS information is relevant taking
into account the driving direction. It also should take into account where it is provided, the carriageway,
the lane ufed, and the vehicle charaeteristics.

MR110: The IVS receiving ITS-stdtion shall check the validity times contained in the received VS
message gnd check if the current time in the IVS receiving ITS station is not greater than the Validity
End Timelof that IVS message, where it is provided.

MR120: If the Conteqht-Provider or Service Provider is not authenticated and/or authorized, the
corresporlding IVS,message shall be cancelled at the IVS receiving ITS station.

MR130: The IVS-receiving ITS station shall retain IVS message information as long as the Validity §nd
Time of themessage has not been passed. It should retain the IVS message information as long as this
ITS statiohisdocated in the relevance zane or if passed in a given time defined hy a system parametdr.

MR140: The IVS receiving ITS station shall update the retained IVS message information when an IVS
message having the same identifier and later message generation time is received. Only the last version
of an IVS message is stored under the conditions defined in MR150.

MR150: The IVS receiving ITS station shall remove IVS message information when the cancellation
message having the same identifier and later message generation time is received.

MR160: The IVS receiving ITS station shall remove IVS message information when the end message
having the same identifier and later message generation time is received. If a validity end time is
provided with the end message, the removal of the message only occurs when the validity end time has
been passed.
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MR170: The IVS receiving ITS station shall remove 1VS information once the pre-determined period of
time defined by a system parameter after having received the last message has elapsed, where the IVS

service is operated on a broadcast basis (repetition rate defined).

7.4.4 Transmission of IVS information to the HMI control unit

MR180: The IVS receiving ITS station shall transmit valid and relevant received IVS message
the HMI control unit.

NOTE 1

content to

The corresponding presentation is safely made when driving according to HMI regulations and

staI
M
trg

stg
re(

190: Noting the conditions given in the requirement below, the IVS receiver ITS, stg
nsmit the received IVS message content to the HMI unit if the current time of the 1VS re
tion is equal or greater than the IVS message validity start time and the curnént time
eiver ITS station is less than or equal to the IVS message validity end time.

In
is
std
de

cases where no validity end time has been provided for an IVS message-.and the messag
hot given as permanent, the IVS message can be considered to be valididuring the periog
rt of validity to the time of receipt of the [VS message at the IVS receiving ITS station plus
ined by a system parameter.

MR200: If the type of vehicle to which the IVS message content-applies does not corresp
indicated type of vehicle of the IVS receiver ITS station, this I¥S message shall not be transmi
HMI unit.

MR210: If the current location of the IVS receiver ITS\station is not located in the relevan
drjver awareness zone as defined by the [VS message€ontent, this IVS message shall not be tr
to the HMI unit.

MR220: If the traffic direction for which the-1VS message is applicable does not correspq
cufrent driving direction of the IVS recejver ITS station, the message shall not be transmit
HMI unit.

MR230: The message shall be trafismitted to the HMI control unit when the IVS receiver I
enters the DAZ (or if null or omitted, RZ).

NO
the

TE 2
driver awareness zone,

MR240: The messageshall be transmitted to the HMI control unit, according to priority ma
rules, when the message validity start time has been passed.

M
a
un

250: The méssages that are not presented shall not be cancelled. The IVS application shal
ew analysis'on the stored messages to assess whether one needs to be transmitted to the H

NO[TE-3

This requirement is justified by the IVS message hierarchy (see 5.3.2).

tion shall
ceiver ITS
of the IVS

re validity
| from the
h duration

nd to the
ted to the

e zone or
hnsmitted

nd to the
ted to the

I'S station

The message may,be stored into the vehicle long before and transmitted only when the vehicle enters

nagement

carry out
MI control

t whenan IVS message is no longer valid or has been given as removed of the HMI control ynit.

MR260: The different IVS messages shall be transmitted to the HMI control unit according to the

following decreasing priority order based on the IVS message type:

a) immediate danger warning messages;
b) regulatory messages;
c) traffic-related information messages;

d) pollution messages;
e) not traffic-related information messages.

NOTE4  The exact definition of the message types is provided in 5.2.3 and in 5.2.4.
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This priority management only deals with IVS messages. When required, it is possible to explicitly
override this priority level and therefore to allocate a higher level priority to an IVS message.

7.5 Recommendations for information processing in relation with the presentation to
vehicle drivers

Successful use of the IVS services depends upon relevant VS information being presented to vehicle
drivers in a suitable, appropriate, proportionate, non-distracting manner. The design of the IVS
application, as defined in this Technical Specification, supports a range of contextual information for
transmission from the infrastructure to the vehicle that indicates the relevance, validity, and priority
of IVS infgrmation, besides the IVS content itself. There is the strong desire for the IVS informatior] to
be presenfted in the correct context and therefore appropriate use of this contextual information yia
the HMI unit is strongly recommended. The scope of this Technical Specification does not in¢lude the
design or functionality of HMI units.

PR010: Every IVS message should be presented in an unambiguous way so that‘it ‘can be eagily
distinguighed by a driver from any other message.

PR020: When the HMI unit allows for highlighting IVS messages, this should-be consistent with the
choice of the Content Provider to highlight the IVS message or not.

PRO030: Fgr languages where the writing directionality is variable, the [V§ message should be presented
using the text direction defined by the Content Provider.

NOTE1 |This requirement is defined for accommodating the different cases of text directionality. Some
languages fan be written horizontally, others vertically. For some specific languages, the same text can be writfen
either horifontally or vertically according to the choice made by the Content Provider. As well, the horizontal text
direction may change from left-to-right to right-to-left when thefext is written vertically instead of horizontdlly.

PR040: An IVS message has a defined priority. The.I¥$ application should respect the priority of VS
messages|provided for presentation., such that IVS message whose type is 1 or 2 (primary services) or
which areloverridden shall have priority for presentation before IVS messages whose type is higher (fi.e.
greater thian 2 - secondary services).

PRO50: The HMI should allow the user to know if the IVS service is available or not.
NOTE 2  |This is particularly importafit-when the IVS service available has nothing to present to make fhe

distinction between the case the [VS-service is not available and the case when the IVS service is available wjith
no informIcion to report.

PRO060: The dynamic status.efthe vehicle should be taken into account before presenting the IVS message.
It is up to the receiver ITS=S-to decide on whether to transmit information or not to the HMI unit.

EXAMPLE [l  The driver of a vehicle in a traffic jam or on a service area will not need the same information that
in a moving vehicle,

PR0O70: A|driver should be able to select a preferred language and national road sign catalogue. If the
preferred|language or national road sign catalogue does not contain appropriate entries to enaple
reliable transtation of the VS message content in the preferred choices of the vehicte driver, the
information should be presented in the form and language of the IVS sending ITS Station.

PR080: The catalogue in force in a country/region should be downloaded when crossing a border if it is
not present in the [VS receiver ITS-S for this specific country/region.

EXAMPLE 2  In case of the European Union, there are 28 official national catalogues.

PR090: The catalogue should include the pictograms of road signs used in the country/region and the
reference VMS layout(s) adopted in the considered country/region.

PR100: The HMI should be able to present the different components of a message displayed on a traffic
sign or variable message sign as decided by the content provider.
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PR110: The corresponding reference layout of VMS content or of a full-matrix sign should be provided.

PR120: This defined priority management only deals with IVS messages. In case of concurrence
between different ITS services, the presentation should be carried out according to ISO/TS 16951
specifications.
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Annex A
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irds allow specifying ITS applications agnostic to the communication technology actually us
ble. The benefits of the ISO standards (ISO 21217, ISO/TS 17423, ISO 24102-2, 18§0,24102
429...) for IVS and other ITS applications are the following.

/S message can be transmitted using any available communication protocel ‘'stack availa
e [TS station [ETSI BTP/G5, ISO/P1609 (harmonization on-going), UDP/IP]and thus using ¢
ble access technology (vehicular Wi-Fi, urban Wi-Fi, cellular, satellite,.infrared, Li-Fj, ...).

/S message can be transmitted in different ways, either
Foadcast from a roadside ITS station to vehicle ITS stations using vehicular Wi-Fi (802.11p

hd-to-end from a central ITS station directly to subscribed vehicle ITS stations and perso
'S stations (for instance using the cellular network), and

nd-to-end from a central ITS station to relay that simply broadcast to vehicle ITS stations 3
ersonal ITS stations (e.g. using urban Wi-Fi access points, satellite or digital radio).

/S services can easily be deployed in areas where there is no roadside infrastructure deploy
802.11p or to drivers who do not yet have an on-board vehicle ITS station equipped wj

1p.

x specifies a profile for the instantiation of the IVS service largely based on the follow
developed by ISO:

| 217 for ITS station architecture;

S 17419 for classification and management of ITS applications in a global context;

S 17423 for ITS dpplication requirements for automatic selection of communication interfag
S 17429 for ITS station facilities for the transfer of information between ITS stations;

S 18750:fer the global concept of local dynamic map;

standards such as ISO 24102 series.

ed
-6,
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nal

nd
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This Annex describes the following:

— the relationships existing between these different standards (A.2);

— specific additional requirements added to the requirements defined in Clause 7, especially for
communications (A.3);

— the functional data model for the IVS service using UML (Annex F);

— the corresponding data dictionary (classes, attributes, and enumerations) (A.5);

— the ASN.1 message structure (A.6 and A.7);

— the normative references used in this Annex.

20

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=8184ea2aecd35745f23ce1d349d6e303

ISO/TS 17425:2016(E)

A.2 Relationship with others standards

The architecture of the ITS station (ITS-S) specified in ISO 21217 is illustrated in Figure A.1.

Applications
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Figure A.1 — Simplified ITS-S reference architecture (from ISO 21217)

The IVS service is provided to users by execution, of the IVS application. This application is an
indgtantiation of the IVS service that involves thé ‘association of complementary ITS-S application
processes.

In jorder to be able to install and execute these ITS-S application processes in an ITS-S unif (ITS-SU)
opgrated as a Bounded Secured Managed‘Domain (BSMD) as specified in ISO 21217, the registration
procedures identified in ISO/TS 17419 is:applied.

The IVS application requires communications between these ITS-S application processes residing in
IT$-SU units. Such communicatiens include the exchange of IVS Messages.

In [order to enable communications between ITS-S application processes residing in diffefent ITS-S
Communication Units (FTS-SCU), prior to transmission of application data units (ADUs) dach ITS-S
application process tegisters at the ITS-S management entity and presents its comnpunication
reiuirements as specified in ISO/TS 17423. Required values to be presented for the ITS-S application
processes of the IVS application are specified in A.3.5.

Upjon this registration and presentation of communication requirements, the ITS-S managgment will
idgntify thesthost appropriate communication profile for each source of data and assign a “FlowID” to it
as ppecified in ISO 24102-6.

Communicationsrequirefeaturesofthe ITS-Sfacilities layer-both-for transmissien-and-ferrdception of
ADUs as specified in ISO/TS 17429.

The IVS application requires that their related ITS-S application processes provide received geo-
referenced and time-stamped information to a Local Dynamic Map (LDM) specified in ISO/TS 18750,
when a LDM exists. The LDM is the key element to enable cooperative behaviour in an ITS-SU, i.e. the
sharing of data between applications.

The IVS application requires retrieving LDM data elements either by a subscription mechanism or by a
query mechanism, as specified in ISO/TS 18750.

The IVS application is uniquely identified by the registered “ITS Application Identifier” (ITS-AID) as
specified in ISO/TS 17419.
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The IVS application uses predefined messages from the ITS Message Set IVS. The ITS message set
IVS is uniquely identified by the registered “ITS Message Set Identifier” (ITS-MsgSetID) specified in
ISO/TS 17419. The values of ITS-AID and ITS-MsgSetID are assigned by the respective registration
authority. The numbering of messages in this ITS Message Set is as uniquely defined for this IVS
Message Set.

A.3 Additional requirements

A.3.1 General requirements

GRO50: The In-Vehicle Signage service shall comply with the communications architecture and,uSg of
ITS statiops as defined in ISO 21217.

A.3.2 S¢rvice security requirements

SR010: C-]TS-S and R-ITS-S shall be registered in accordance with the requirements ofISO/TS 17419 to
have the rjight to broadcast IVS messages.

SR020: The ITS-AID (Application Identifier) for this application shall be provided by the registratjon
authority pccording to ISO/TS 17419.

SR030: IV]S messages received by an IVS receiver ITS station shall be safe and secured according to
relevant information security standards.

A.3.3 Case of central ITS station

MR270: Bxcept for IVS messages directly generated by a*Roadside ITS station, all other IVS messjge
shall be generated by the Content Provider at a Central\ITS station and shall be communicated frpm
the Centrpl ITS station to the Roadside ITS station/The Roadside ITS station shall only distribpite
such a re¢eived IVS message once receipt of that IVS message by the Roadside ITS station has bgen
acknowleglged towards the originating Central I'TS station.

MR280: Hxcept the case where informatienIVS messages are being created locally by a roadside ITS
station, tq improve alignment of information provision from multiple sources, central ITS stationg(s)
shall proyjide the roadside ITS station\with all necessary information related to the IVS applicatipn,
using the methods specified in ISO/TS 17419.

A.3.4 Message handling using a LDM

If the [VSfreceiving ITS station uses a LDM specified by ISO/TS 18750, the requirements in this Annex
shall apply.

MR290: All IVS niessages shall be recorded in the LDM of IVS receiver ITS station according to the
specificatjons of ISO/TS 18750.

MR300: The)IVS messages in LDM of IVS receiver ITS station shall be accessed for updating their
content according to the specifications of ISU/TS I8750.

MR310: The IVS messages in LDM of IVS receiver ITS station shall be accessed for reading according to
the specifications of ISO/TS 18750.

MR320: The IVS messages in the LDM of IVS receiver ITS station shall be deleted according to the
specifications of ISO/TS 18750.
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A.3.5 Communication requirements

A.3.5.1 Overall and common requirements

The In-Vehicle Signage service, like other ITS services, requires communication between ITS stations.
Several communication flow types are identified. Each communication flow type has specific and
different communication requirements. These communication requirements shall be provided to the
ITS station management entity using the methods specified in ISO/TS 17423 and ISO 24102-6.

Each ITS-S application process shall register at the ITS-S management entity and present its

cotmumcatlon Tequirements as specitied in 15O/ TS 17423:

The following annexes introduce identified flow types, the actions to be taken by the{TS application

processes to provide the requirements and objectives defined below to other ITS-S entities, and the

conmunication values for each flow type.

NOTE This is done for each communication flow type.

A.3.5.2 The different communication flows

IV$ requires communication between ITS stations; five communicatior flow types are identified:

a) | flow for high priority broadcast service communication: thé roadside ITS-S broadcasts high priority
messages to passing [VS receiving ITS stations (e.g. via an JEEE 802. 11p communication |nterface);

b) | flow for low priority broadcast service communication: the roadside ITS-S broadcasts low priority
messages to passing IVS receiving ITS station (e.g, via an IEEE 802. 11p communication interface);

c) | push service communication flow: the central ITS-S sends point-to-point messages (Unicast) to
subscribed IVS receiving ITS station application processes (e.g. via a cellular network o1f an urban
WiFi 802.11n communication interface);

d)| configuration service communication flow: the roadside ITS-S is managed and configured remotely
from the central ITS-S (e.g. via anoptic fibre, satellite, or a cellular communication interface);

e) | catalogue service communication flow: the central ITS-S sends point-to-point catalogue inﬂiormation
(unicast) to subscribed JVSreceiving ITS station application processes (e.g. via a cellula network
or a DAB/DMB communieation interface).

A.3.5.3 ITS-S appli¢ation process actions

TRO010: For each) communication flow type, the ITS-S application process shall present its

communicatien<requirements and objectives to the ITS-S management entity using thg methods

degcribed in 1SO/TS 17423.

TRO020:\The minimum dissemination area shall be configured in such a way every receiying ITS-S

hap €easonable opportunity to receive at least once the corresponding IVS message before it enters or

relkrrirs . . : . e Lge.

NOTE According to the communication means used, such a requirement will be fulfilled differently.

A.3.5.4 Communication flow type requirements

Table A.1 provides the values of the communication flow requirements for the broadcast service
communication flow of the ITS-S application in an R-ITS-S.
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Table A.1 — Flow 1. High priority broadcast service communication flow type requirements

Requirement Value Comment
Operational Requirements
LogicalChannelType-Req2 |SfCH Safety channel
ContConnect-Req n.a. No continuous connectivity
NxRepeat-Req 255, 1s Repeat at 1 Hz until flow is cancelled or ended

Destination Requirements

DestinationType-Req

geo-location-based

GeoBroadcast

DestinatipnDomain-Req

site-localb

CommDistance-Req n.a.
Directivity-Req n.a.
Performance Requirements

ResiliencefReq n.a.
MinThP-Req n.a.
MaxLat-R¢q n.a.
MaxADU-Req <max message size>

Security Requirements
Authenticfition-Req required
Encryptiop-Req n.a.
NonRepudiation-Rule required

Protocol Requiremeénts
Protocol-Heq |n.a.

a  Requifements in bold correspond to mandatory requirements, whereas the others are optional (source: ISO/TS 17423).

b See definition in ISO 24102-6 and ISO/TS 17423.

Table A.2| provides the values of the comimunication flow requirements for the broadcast servjice
communig¢ation flow of the ITS-S appliecation in an R-ITS-S.

Table A.2 — Flow 2. Low priority broadcast service communication flow type requirements

Requirement

Vaiue

Comment

Operational Requirements

LogicalChHannelType-Req? |SCH Service channel
ContConnegct-Req n.a. No continuous connectivity
NxRepeat{Req 255, 1s Repeat at 1 Hz until flow is cancelled or ended

Destination Requirements

Destinati JuT_'y pe ch

1 A3 1 |
sCU otdtiviroadastu

GeoBroadcast

DestinationDomain-Req

site-localb

CommbDistance-Req n.a.
Directivity-Req n.a.
Performance Requirements
Resilience-Req n.a.
MinThP-Req n.a.

a  Requirements in bold correspond to mandatory requirements, whereas the others are optional (source: ISO/TS 17423).

b See definition in ISO 24102-6 and ISO/TS 17423.
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Requirement Value Comment
MaxLat-Req n.a.
MaxADU-Req <max message size>

Security Requirements
Authentication-Req required
Encryption-Req n.a.
NonRepudiation-Rule required

Protocol Requirements
Protocol-Req n.a.

a | Requirements in bold correspond to mandatory requirements, whereas the others are optional (source: ISOY TS 17423).

b | See definition in ISO 24102-6 and ISO/TS 17423.

Table A.3 provides the values of the communication flow requirements" for the pusgh service
communication flow of the ITS-S application in a central ITS-S, a vehicle [FS-S, and a personal ITS-S.

Table A.3 — Flow 3. Push service communication flow requirements

Requirement Value |Comment(/ O
Operational Requiremeénts
LagicalChannelType-Req2 |GPCH Geneéral'purpose channel
CgntConnect-Req n.a. No.continuous connectivity
NyRepeat-Req n.a. No repetition

Destination Requirements

D¢stination-Type-Req

address-based

unicast
D¢stinationDomain-Req |global
CammbDistance-Req n.a.
Difectivity-Req n.a.
Performance Requirements

Rgsilience-Req Required ACK preferred
MinThP-Req n.a.
MaxLat-Rea n.a.
MaxADU-Req <max message size>

Security Requirements
Aythentication-Req required
Encryption-Req n.a.
NonRepudiation-Rule reguired

Protocol Requirements
Protocol-Req n.a.

a  Requirementsinbold correspond to mandatory requirements, whereas the others are optional (source: ISO/TS 17423).

Table A.4 provides the values of the communication flow requirements for the configuration
communication flow of the ITS-S application in a central ITS-S and a roadside ITS-S.
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Table A.4 — Flow 4. Configuration flow type requirements

Requirement Value Comment

Operational Requirements
LogicalChannelType-Req2 |GPCH General purpose channel
ContConnect-Req n.a. No continuous connectivity
NxRepeat-Req n.a. No repetition

Destination Requirements

DestinationType-Req

address-based

unicast
DestinatipnDomain-Req |global
CommDistance-Req n.a.
Directivity-Req n.a.
Performance Requirements

ResiliencefReq required ACK preferred
MinThP-Req n.a.
MaxLat-R¢q n.a.
MaxADU-Req <max message size>

Security Requirements
Authenticfition-Req required
Encryptiop-Req n.a.
NonRepudiation-Rule required

Protocol Requiremeénts
Protocol-Heq n.a.

a  Requifements in bold correspond to mandatory requirements, whereas the others are optional (source: ISO/TS 17423).

Table A.5 [provides the values of the communigation flow requirements for the catalogue push servijice
communig¢ation flow of the ITS-S application‘in a central ITS-S, a roadside ITS-S, a vehicle ITS-S, and a

personal ITS-S.

Table A.5 — Flow 5.(Catalogue service communication flow requirements

Requirenjent

|Value

Comment

Operational Requirements

LogicalChannelType-Req? |GPCH General purpose channel
ContConngct-Req n.a. No continuous connectivity
NxRepeat{Req n.a. No repetition

Destination Requirements

Destinatibn-Type-Req

address-based

unicast

DestinationDomain-Req |global

CommDistance-Req n.a.

Directivity-Req n.a.

Performance Requirements

Resilience-Req Required ACK preferred
MinThP-Req n.a.

MaxLat-Rea n.a.

a  Requirements in bold correspond to mandatory requirements, whereas the others are optional (source: ISO/TS 17423).
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Table A.5 (continued)

Requirement Value Comment

MaxADU-Req <max message size>

Security Requirements

Authentication-Req required
Encryption-Req n.a.
NonRepudiation-Rule required
Protocol Requirements
Prptocol-Req |n.a.

a | Requirementsinbold correspond to mandatory requirements, whereas the others are optional (source; [SOf TS 17423).

A4t Conceptual data modelling

A.4.1 General

The following UML diagrams conceptually describe the data exchanged between an information
supplier and a receiver. They are defined independently from any, physical implementation (platform)
anfl do not preclude communication means. Users not (yet) familiarwith UML find a brief inroduction
in Annex F.

The corresponding elements of the IVS data dictionary_cah be found in A.5, whereas A.6 ¢ontains a
simplified tabular description of the different corresponding messages based on this data model. A.7
indludes the corresponding ASN.1 definition of these messages.

Thijis conceptual data model described in the following annexes pictures the different clpasses and
attlributes necessary to qualify an IVS message@hat complies with the requirements given in (lause 7. It
conprises several packages defined one after‘the other.

A.4.2 The “IvsPublication” package

A.4.2.1 The class model

The “IvsPublication” package supplies classes and attributes to the definition of the global publication
fedturing the 1VS service,~including the common elements and the different types of content. It is
pidtured including therelationships between the classes in Figure A.2.

clpss lvsPublication /

GenericPublication |
IvsPublication

ContentProviderldentifier|

+ authorization: String

+ protocolVersion: NonNegativelnteger <@ +  contentProviderCountry: Country
+ nationalContentProviderldentifier: $tring
//.’\"/ R
7
// \\
S N
// \
, \
~ AN
/ AN
e N
/ \\
d
// ™,
// N
£ AN
lvsCataloguePublication::lvsCataloguePublication lvsContentPublication::lvsContentPublication

+ ivsCatalogueReferenced: VersionedReference

OO OO

Figure A.2 — “IvsPublication” package
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A.4.2.2 Semantics

The most generic concept, i.e. the publication of IVS messages, is a set of one or several contents, each
one describing either an element of the used catalogue or a real-world entity considered as a whole:
this can be either a physical VMS device or a road sign including panels fixed on a post. This concept is
depicted by the “IvsPublication” class that is the main entry point of the corresponding package.

This IVS publication is associated with a content provider who is in charge of providing the IVS content
for this publication. This content provider is identified uniquely (“ContentProviderldentifier” class) in
association with a 2-character country code defined according to ISO 3166-1.

A.4.3 The “IvsContentPublication” package

A.4.3.1 The class model

The “IvsCopntentPublication” package supplies classes and attributes to the definition ef the publicatjon
featuring the dynamic part of the IVS service, including the common elements and the different types of

content. If is pictured including the relationships between the classes in Figure A&:

composite strfcture lvsContentPublication

VehicleGharacteristics::VehicleCharacteristics

+ driverStajus: DriverStatusEnum [0..1]

+ fuelType]FuelTypeEnum [0..1]

+ loadTypq LoadTypeEnum [0..1]

+ vehicleEquipment: VehicleEquipmentEnum [0..1]
+ vehicleType: VehicleTypeEnum [0..%]

+ wvehicleUfage: VehicleUsageEnum [0..1]

+forVehiclesWithCharacteristicsOf \0 "

GroupOfipcations::GroupOfLocations \\

2 | +relevanceZone
0.. 1

+driverAwarengdssZone

Vilidity::Validity

+ validityStdtus: ValidityStatusEnum +validitySpet,

L

1

4 +validityTifgeSpecification

Validify::OverallPeriod

+ overallEngTime,DgteTyme [0..1]
+ overallStatTjpme: DateTime

IlvsPublication |

IvsContentPublication

+ ivsCatalogueReferenced: V. dRef

A
\/1

1.4

IvsGenericContent

+ ivsContentGenerationTime: DateTime

’
™
AN

RS

\\
= \\

N

AN \1 0! v
«identifiables

ral IvsSignContent

11 ivsContentReferenced: Reference [0..1]
@ + ivsMessageType: lvsMessageTypeEnum
1+ ivsPriorityOverride: Boolean = False

v /\ N

global

In case of updating a SignContent
the updated content reference shall
be provided. The update method is

IvsContentCancel

+ cancelledContent: Reference

IvsContentEnd

+ endedContent: Reference
+ validityEndTime: DateTime [0..1]

VmsContent::VmsContent

Figure A.3 — “IvsContentPublication” package
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RoadSignContent::RoadSignContent

FullMatrixSignContent::FullMatrixSignContent

O
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A.4.3.2 Semantics

One of the types of “IvsPublication” is used to convey a set of one or several contents,

:2016(E)

each one

describing a real-world entity considered as a whole: this can be either a physical VMS device or a road
sign including panels fixed on the same post. This concept is depicted by the “IvsContentPublication”

class that is the main entry point of the corresponding package.

The IVS content publication groups together different types of content (generically depicted by the

abstract “IlvsGenericContent” class), each one associated with a content provider who is
uniquely and authorized. Each piece of content can be considered as an elementary message.

identified

Thijis content can be either depicted by the abstract “IvsSignContent” class that features th
characteristics of VMS message or of road sign, or by the two ancillary management

£ common
messages

(cdrresponding to the “IvsContentEnd” and “IvsContentCancel” classes). The “IvsGenericContent” class

allpws defining the message type in association with its default priority level (see-52:3 and

5.2.4) and

e content provider has chosen to override this priority level and thus to give,itthe top-level priority

“IvsSignContent” class is associated with other classes giving/information on the vehicle

characteristics which the message is valid for. It is also associated with' the temporal aspdcts of the
mgssage through the class “Validity” that provide its start time and possibly its end timg. The last
relptionships are with the groups of locations that depict respectively RZ and DAZ. The “IvsSignContent”

» o«

class is realized with the three “VmsContent”, “FullMatrixSign€entent”, and “RoadSignContent” classes

road sign

“IvsContentEnd” class is used to provide the validity end of an already distributed messfage either

immediately or ata given date and time of the corresponding attribute is filled in. The “IvsCont¢ntCancel”

class is used to immediately cancel an already distributed message, i.e. this message is su
haye never been distributed.

[pposed to

The associated groups of locations featuring RS and DAZ can be either a point, a linear (i.e. anp itinerary

or [a group of non-ordered locations or\a single location), or in some specific cases, an area
stgndardized referencing systems can.be used for this usage.

A.4.4 The “RoadSignContent” package

A.4.4.1 The class model

Different

The “RoadSignContent”package supplies classes and attributes to the definition of the content of a road

signs including possible supplementary panel. It is pictured including the relationships be
classes in FigurelA‘4.

fween the
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class RoadSignContent /

IvsSignContent
RoadSignContent

’ 1 SpeedAttribute

+ speedAttribute: NonNegativelnteger
+  speedAttributeUnit: SpeedAttributeUnitEnum [0..1] = kilometresPerHour

0.1

1 VehicleDimension (1>"
v X

. + lengthAttribute: Float [0..1] \8)
SignPictogram 1) + lengthUnit: LengthUnitEnum [0..1] = lb(;lé
pictogramFlashing: Boolean +  weightAttribute: Float [0..1]
pictogramInlnverseColour: Boolean [0..1] = True 11 0.1 |+ weightUnit: WeightUnitEnum E0N= tonnes
pictogramReference: Reference PN
presenceOfRedTriangle: Boolean | 6‘/

L

)
‘ Os\ I'\"aleOﬂncIine ‘

2
+ in% ribute: Percentage

0.1

0.*

SupplementaryPanel DistanceBetweenVehicles

A‘\@ 0.1 | + distanceAttribute: Float

+ distanceUnit: LengthUnitEnum [0..1] = metres

et AN
0.1 & e The relationships between the class

§, © el supplemantaryPanel on one hand and
TextLine |\ _J| S 1 the classes TextLine,
O SupplementaryPictogram and
SectionAttribute are exclusive.

+ {extLine: String
+ textLineFlashing: Boolean [0..1]
+ fextLinelLanguage: Language [K

SectionAttribute

applicableDistanceAttribute: Float [0..1]

applicableDistanceQualifier: ApplicableDistanceQualifierEnum [0..1] = from
distanceUnit: LengthUnitEnum [0..1] = metres

startingPointDistance: Float [0..1]

+ o+ o+ o+

Figure A.4 — “RoadSignContent” package
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A.4.4.2 Semantics

The content featured by a road sign accompanied by a potential panel fixed on the same post. The
“SignPictogram” class can be used with the “VmsMessage” package.

The “SignPictogram” class can represent either a full-matrix VMS picture provided in content or
a pictogram. Complementary attributes provide information related to presentation choices like
pictogram flashing or the presence of the red triangle for danger warning signs in countries where this
feature is considered.

T

e “PictogramCode” class is defined according to ISO/TS 14823. The pictogram is defi

ed using

thd
pid
“Pg
un
fol

country code of the catalogue, its service category, and the pictogram category. dn
togram code is completed by values, several classes define the corresponding attributes.
brcentage”, the other attributes should be given with the corresponding unit. In case the
tis not provided, a default value based on international system is used. The attribute class
owing:

“SpeedAttribute” for speed limits and advisory speeds;
“RateOfIncline” for gradient percentages;
“DistanceBetweenVehicles”;

“VehicleDimension” which groups the different measuremént for vehicles.

The “SupplementaryPanel” class shall be completed <either with the “TextLine”

“Sl_
wi

A4

A4

Th
af

ipplementaryPictogram” class (that contains a pictogram suitable for a supplementary
Lh the “SectionAttribute” class which contains the gorresponding distance description.

1.5 The “FullMatrixSignContent” package

1.5.1 The class model

e “FullMatrixSignContent” packagesupplies classes and attributes to the definition of the
111-matrix VMS. It is pictured including the relationships between the classes in Figure A.5

class FuIIMatrixSignContent/

WW'!’-.;S.'SignConIent
FullMatrixSignContent

¢

case this
Except for
attribute
es are the

rlass, the
panel), or

content of

©lI

1

FullMatrixSign

fullMatrixLanternsOn: Boolean [0..1]
fullMatrixLayoutReference: Reference
fullMatrixPicture: JpegPicture
fullMatrixSequencinglnterval: Seconds [0..1]

+ o+ 4+ o+

Figure A.5 — “FullMatrixSignContent” package
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A.4.5.2 Semantics
The content displayed on a full-matrix VMS is composed of one display unit. If there are several units,
these units can be displayed sequentially with a given time interval. It is associated with a reference

layout with provides the geometrical characteristics of the corresponding full-matrix VMS used for
rendering the message. The displayed picture itself is delivered using a JPEG container.

A.4.6 The “VmsContent” package

A.4.6.1 The class model

The “VmsLontent” package supplies classes and attributes to the definition of the content of a VMS-f is
pictured ipcluding the relationships between the classes in Figure A.6.

composite structure VmsContent /

IvsSignContent
VmsContent

O

XS

Viis::Vms

+ vmsMessageSeguencinginterval: Seconds [0..1]

+ vmsReferéncglLayoutldentifier: Reference oo

Figure A.6 — “VmsContent” package

A.4.6.2 PSemanties

The contgnt diSplayed on a VMS is composed of one or several displayed units that together form a
VMS mesgageMf there are several units, these units can be displayed sequentially with a given time
interval. ItisZassociated with a reference layout which provides the geometrical characteristics of the

corresponding VMS used for rendering the message.

If the model does allow representing VMS units displayed sequentially on the field, it does not lay down
that the HMI unit should render these units using alternate displays.

A.4.7 The “Vms” package

A.4.7.1 The class model

The “Vms” package supplies classes and attributes to the definition of the physical content of a VMS
message including its physical characteristics that allow display one VMS message. It is pictured
including the relationships between the classes in Figure A.7.
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class Vms /

A4

A g
tex

Vms

+ vmsMessageSequencinginterval: Seconds [0..1]
+ vmsReferenceLayoutldentifier: Reference

messagelndex 1 . pictogramDisplayArealndex
1 1

pictogramDisplayArealndex = L.n

:2016(E)

N

Each pictogram display area on a VMS is referenced by its
“pictogramDisplayArealndex” and details of its position relative
to the text or its absolute position may be provided in

messagelndex = 1.n

The messagelndex provides the ordering of a

sequence of displayable messages. The VMS is

displaying each message in tum according to its

messageindex "order”. The sequence of messages 1
displayed is continuously cycling. (V4
PictogramDispldyAreaSettings

+ pictogramLanternsOn: Baplean [0..1]

TextDisplayAreaSettings

+ textLanternsOn: BoolearNQ.s#f

1

VmsMessage::VmsMessage

+ textPictogramSequencinglnterval: Seconds [0..1]
+ timeLastSet: DateTime
+ vmsMessagelnformationType: VmsMessagelnformationTypeEnum [0..*]

Figure A\.7— “Vms” package
}.7.2 Semantics

tual legend and pictograms:are being displayed, its dynamic characteristics/configurati

md
co

y be set to display a sequence of messages in a defined order where each message co
bination of text pages.and pictograms. In this case, the “messagelndex” qualifier shall

didtinguish the individual messages and their order of display.

Th

VmsPictogramDisplayCharacteristics.

ingle VMS is pictured by an dinstance of the “Vms” class. It allows a content provider to d¢fine what

bn. A VMS
prises a
e used to

settings applicable to the distinct text display area are provided with an instarfce of the
“TextDisplayAreaSettings” class. These settings indicate whether lanterns are on, which arg
independent\of the text message currently being displayed. The settings applicable to
pidtogram-display area are provided with an instance of the “PictogramDisplayAreaSetti
(referenced by its “pictogramDisplayArealndex” qualifier). These settings indicate whethe
ar¢ ony,which are normally independent of the pictogram currently being displayed.

normally
a distinct
ngs” class
r lanterns

A.4.8 The “VmsMessage” package

A.4.8.1 The class model

The “VmsMessage” package supplies classes and attributes to the definition of the logical content of a
VMS message where each message shall comprise a combination of one or more text pages and/or one or
more pictograms with possible additional supplementary details that qualify the displayed pictogram.
Multiple text pages and pictograms shall be sequenced in a specified order and at a specified interval. It
is pictured including the relationships between the classes in Figure A.8.
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class VmsMessage

VmsMessage

+ textPictogramSequencinglnterval: Seconds [0..1]
+ timeLastSet: DateTime
+ wvmsMessagelnformationType: VmsMessagelnformationTypeEnum [0..7]

pageNumber pictogramDisplayArealndex
1 1
B pictogramDisplayArealndex = 1.n
pageNumber = 1.n Each pictogram display area on a VMS is referenced by its
. ‘ "pictogramDisplayArealndex” and details of its position
Where multiple pages of text are defined relative to the text or its absolute position may be provided
each is referenced by its "pageNumber” and in VmsPictogramDisplayCharacteristics.
is transmitted sequentially according to the
“pageNumbef™order i e same display
area.
+extPage 1 1
VmsText VmsPictegramDisplayArea “1° B
pictogramSegtent€inglndex = 1.n
+ verticalTextLayout: Boolean = False + synchronizedSequencingWithTextPages: Boolean [0..1]
Each pictogram display area may
linelndex display dme 'plclogram ora
A pictogramSequencinglndex Seguence of pictograms.
1
| 1 \The order of sequencing of the
N pictograms is defined by the
D L "pictogramSequencelndex” values.
linelndex = ¥.n
Where multigfle lines of text are
defined eachlis referenced by its
"linelndex” ghialifier and is ordered
accordingly
\
1 o
b AN
RoadSignContent:: TextLine RoadSi ntent::SignPictog
+  textLine: String + pictogramFlashing:\Bbiglean
+ textLineFlashing: Boolean [0..1] +  pictogramininvergeCalotr: Boolean [0..1] = True
+ textlineLanguage: Language [0..1] + pictogramRefergfce: Reference
+ presenceQOfRetiliriangle: Boolean

Figure A.8 ~ “VmsMessage” package

A.4.8.2 $emantics

The “VmsMessage” package pictures a message (“VmsMessage” class) which has a number of indexed
componen)ts which either miedel pages of text displayed in a single text display area on the VMS olr a
number of pictogram display areas on the VMS. Text pages that are displayed on the text display
area may|be specified/as being a set of sequenced pages that are displayed in turn. Similarly, eqch
pictogran] display area may be identified as displaying a sequence of separate pictograms. A pictogram
display area which'is specified as displaying a sequence of pictograms may be specified as having the
pictogran]s sequenced in synchronism with the set of sequenced text pages.

An instarlce<of message (“VmsMessage” class) which is referenced hy its “messagelndex” qualifiier
allows a supplier of information to identify the details of the message currently being displayed on
the VMS text display area, the various pictogram display areas and the supplementary panel display
areas which may exist to support the pictogram display areas. The “messagelndex” qualifier on the
association with the “Vms” class shall indicate the order of display of the messages. If there is only one
message being displayed, the “messagelndex” shall have a value of “1”.

Aninstance of the text part (“VmsText” class) allows a content provider to identify what text is displayed
in the text display area and what it looks like on the VMS. The “pageNumber” qualifier is used to indicate
the sequencing order of the pages of text, the value of “1” indicating the first page of text. Sequencing,
if used, is assumed to continuously cycle through the ordered pages of text at a constant rate (the
sequencing interval can be specified in the “VmsMessage” class). The attribute “verticalTextLayout” is
set when the text is displayed vertically for languages where it is meaningful.
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An instance of the text line (“VmsTextLine” class) allows a content provider to identify what text is

displayed on a single line in the text display area, or in the supplementary panel area. It a
the language and the colour of the text line to be specified, and whether it is flashing or has a

Iso allows
ny special

formatting applied to it. Each line of text can potentially be in a different language which supports the
use of multilingual displays. The “linelndex” qualifier shall be used to indicate the order of the lines of

text, the value of “1” indicating the top or first line of the text.

An instance of pictogram area (“VmsPictogramDisplayArea” class) allows a content provider to
associate a pictogram or sequence of pictograms that are being displayed with a specific pictogram

dlsplay area on the VMS. The attribute "synchromzedSequencmngthTeXtPages" shall b

e used to

ing
in
nu
se
is
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synchronism with the sequence of text pages on the text display area. If there is a mism3
mber of text pages and pictograms, the sequences are assumed to resynchronize atthe st3

uence. The “pictogramDisplayArealndex” qualifier is used to indicate which pictegram di
%eing referenced, the value of “1” indicating the most important pictogram display area.
An

wh
in
IS(
of
is

instance of pictogram (“SignPictogram” class) allows a content provider te, identify the

ich is currently displayed or which is in a sequence of pictograms that afecurrently being
the specified pictogram display area on the VMS. This identificatjon shall be made acq
/TS 14823. The “pictogramSequencinglndex” qualifier is used tg-indicate the order of s
the pictograms, the value of “1” indicating the first pictogram in‘the sequence. Sequencin
issumed to continuously cycle through the ordered sequence of pictograms at a constan
uencing interval can be specified in the “VmsMessage” class). The “SignPictogram” cla
ompanied by the “SupplementaryPictogram” class.

E Sequencing pictograms does not lay down that the HMI unit renders these pictograms wit]
hanism.

.9 The “VehicleCharacteristics” package

9.1 The class model

The package, “VehicleCharacteristics”,supplies classes and attributes for defining the charact

equenced
tch in the
irt of each
splay area

bictogram
displayed
ording to
pquencing
g, if used,
[ rate (the
5s may be

h the same

eristics of

vehicles for which an IVS content message is applicable (see Figure A.9). These characteristics include

dithensional ones defined as minimum and/or maximum limits.
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class VehicleCharacteristics

VehicleCharacteristics

driverStatus: DriverStatusEnum [0..1]

fuelType: FuelTypeEnum [0..1]

loadType: LoadTypeEnum [0..1]
vehicleEquipment: VehicleEquipmentEnum [0..1]
vehicleType: VehicleTypeEnum [0..%]

R

vehicleUsage: VehicleUsageEnum [0..1]
rF g
1 » ‘ 1 ~1 L ¥ 1‘
/ AN
0.2 yd . 0.2
- y .
GrossWeightCharacteristic y / AN NumberOfAxlesCharacteristic
| y AN
+ comparisonOperator: ComparisonOperatorEnum / +  comparisonOperator: ComparisonOperatorEnum
+ grossVehicleWeight: Float y 4 ™ + numberOfAxles: NonNegativelnteger
+ grossVef . " et " ot
e
- \
/
/ AN
/
s ™
0.2 0.2
WidthCharacteristic
+ | comparisonOperator: ComparisonOperatorEnum + comparisonOperator: ComparisonOperaldgEnifn
+ | heaviestAxleWeight: Float +  wehicleWidth: Float
+ | heaviestAxleWeightUnit: WeightUnitEnum [0..1] = tonnes +  vehicleWidthUnit: LengthUnitEnurnJ0..1] = metres
0.2 0.2
HeightCharacteristic LengthCharacteristic
+ comparisonOperator: ComparisonOperatorEnum + comparisonOperator: ComparisonOperatofgEnun,
+ vehicleHeight: Float + vehicleLength: Float
+ vehicleHeightUnit: LengthUnitEnum [0..1] = metres + vehicleLengthUnit: LengthUnitEnum [0=i]%s metres

Figure A.9 — “VehicleCharacteristics” package

A.4.9.2 $emantics

ation that is modelled in the “VehicleCharacteristics” package shall identify a set of vehicle
character]stics, some of whose values can be speCified using comparative operators (e.g. greater than
s than “y”). An instance of the “VehicleCharacteristics” class shall allow a supplier to identify

The “Gro
weight of
being bet

sWeightCharacteristics” class may be used to allow a supplier to identify the actual grss
vehicle. By providing twe.instances of this class, a supplier can specify the gross weight| as
een a lower and upperdimit.

The “HeightCharacteristic” elass may be used to allow a supplier to identify the actual height df a
vehicle. By providing twodnstances of this class, a supplier can specify the height as being betweeh a
lower and|upper limit.

The “LengthCharaeteristic” class may be used to allow a supplier to identify the actual length of a
vehicle. By providing two instances of this class, a supplier can specify the length as being betweep a
lower and|uppériimit.

The “Widt icle.
By providing two instances of this class, a supplier can specify the width as being between a lower and
upper limit.

The “HeaviestAxleWeightCharacteristic” class may be used to allow a supplier to identify the actual
heaviest axle weight of a vehicle. By providing two instances of this class, a supplier can specify the
heaviest axle weight as being between a lower and upper limit.

The “NumberOfAxlesCharacteristic” class may be used to allow a supplier to identify the actual number
of axles on a vehicle. By providing two instances of this class, a supplier can specify the number of axles
as being between a lower and upper limit.
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A.4.10 The “IvsCataloguePublication” package

A.4.10.1 The class model

The “lIvsCataloguePublication” package supplies classes and attributes to the definition of the
publication featuring the static part of the IVS service, including the common elements and the different
types of reference data. It is pictured including the relationships between the classes in Figure A.10.
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- Max size Full-rjatrix sign
Some other elenfents could be added in the futu

PictogramCatalogueElement

+ xMaxPictoSize: NonNegativelnteger = 64
+  yMaxPictoSize: NonNegativelnteger = 64

1

1

PictggramDrawing ‘

+  pictograriDrawing: JpegPicture ‘

structure / IvsPublication
IvsCataloguePublication
1
1
«versionedidentifiables
lvsCatalogue
+__ivsCatalogueCountiyGode: Stiing
+ ivsCatalogueValidityDate: DateTime
1 \2)
0%
\o %
L. FullMatrixReferenceLayout «t
— +  presenceOfLanterns: Boolean \
Elements: widentifiables | + xMaxSize: NonNegativelnteger
- pictograms IvsCatalogueElement ['/“xkf—’ +  yMaxSize: NonNegativelnteger %
- VMS type-layofts) &

N
“ VmsDynamicCharacteristics
o~

A%i:‘% i isplayAreas:
+ enceOfLanterns: Boolean [0..1]

reas: Nor

Integer [0..1]

[N

PictogramCode
+ ategory gativelnteg
+  pi ion: Multil
+ ategory g

v VmsTs

pictogramDispla 1arealndex

pictogramDisplayArealndex = 1.n

Each pictogram display area on a VMS is referenced
by its “pictogramDisplayArealndex” and details of
its position relative to the text or its absolute
position may be provided in

| VmsPictogramDisplayCharacteristics.

maxFontHeight: NonMegativelnteger [0..1)

maxFontSpacing: Nonhegativelnteger [0..1)

maxFontWidth: NonNegativelnteger [0..1]
OfCharacters: ik Integ:
OfRows: Nont g ger [0..1]

maxhumberOfSequentialPages: NonNegativelnteger [0..1]

minFontHeight: NonNegativelnteger [0..1)
minFontSpacing: NonNegativelnteger [0..1]
minFontWidth: NonMegativelnteger (0..1]
textPageSequencingCapable: Boolean [0..1)
textPixelsAcross: NonNegativelnteger (0..1)
textPixelsDown: NonNegativelnteger [0..1]
textPositionAbsolute: PositionAbsoluteEnum [0..1]

R

[0.1]

v g

-

picte ger [0..1)
0.1

pictogramPositionAbsolute: PositionAbsoluteEnum [0..1]
sitionRelativeToText: P RelativeEnum [0..1]
pictogramPositionX: NonNegativelnteger [0..1]
sitionY Integer [0..1]
pictogramSequencingCapable: Boolean [0..1]

1

textPositionX: NonNegativelnteger [0..1]
textPositionY: NonNegativelnteger [0..1]
verticalTextFeature: Boolean [0..1)

Figure A.10 —

38

0.1
y h
+ yPaneIDispl: dth: 0.1
* ¥ 3 iteger [0..1]
+ yPanelPixelsDown: g ger [0..1]
+ yPanelPositionX: Nor Integer [0..1]
+ y itionY: No 0.1

“IvsCataloguePublication” package
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One of the types of “IlvsPublication” is used for conveying catalogue contents used as static reference
data used together with the “IvsContentPublication” class.

This publication has a threefold usage:

a)
b)

the provision of (updated) pictogram catalogues for one country/region;

the provision of the reference layout for VMS in one country/region used for rendering VMS content

message,

)

pid
Th
thg
us
wh
“ve
tex

Th
thg
us
wh
arg
de
are
VM

A

A4

Th
clalE
(lp'

the provision of the physical characteristics of full-matrix signs used in one country/regi

dynamic characteristics ofa VMS are provided with aninstance of the “VmsDynamicChara
s. The characteristics for each pictogram display area shall be referenced by t

togram display area (“1” indicating the highest importance) as perceived by‘the content pr

“VmsTextDisplayCharacteristics” class”. The attribute “textPageSequencingCapable’
bd to provide an indication of whether the VMS is capable of, displaying a number of f
ich are automatically displayed in a defined sequence and at aydefined rate, whereas thg
rticalTextFeature” may be used to provide an indication of whether the VMS is capable of
t vertically for languages where it is relevant.

e pictogram display characteristics currently being used on the VMS are provided with an i
“VmsPictogramDisplayCharacteristics” class. Thesattribute “pictogramSequencingCapab
bd to provide anindication of whether the VMS is ¢apable of displaying a number of separate p
ich are automatically displayed in a defined sequence and at a defined rate. Each pictogrg
a may have associated with it a maximumof one supplementary panel for displaying
ails or regulatory instructions. Supplementary panels are managed as part of the pictogrd
a that they support. The supplementary panel display characteristics currently being us

[S are provided with an instance of the “VmsSupplementaryPanelCharacteristics” class.

.11 Element catalogues

}.11.1 General

Th

is subclause describesthe different data element catalogue which may be used by IVS serv|

A.4.11.2 The “Generic” data type package

A.4.11.2.1 TFhe class model

Th following package (pictured in Figure A.11) describes the different generic data types u
IV$ service

Ion.

cteristics”
he area’s

togramDisplayArealndex” qualifier which provides a semantic indication of the importance of the

ovider.

e text display characteristics currently being used on the VMS are provided with an instance of

may be
ext pages
attribute
Hisplaying

nstance of
e” may be
ictograms
m display
additional
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ices.

sed by the

© ISO 2016 - All rights reserved

39


https://standardsiso.com/api/?name=8184ea2aecd35745f23ce1d349d6e303

ISO/TS 17425:2016(E)

class Generic/

«datatype» «datatype» «datatype» «datatype»
Boolean | Float Integer String

A

«datatype»
NonNegativelnteger

«datatype»
DateTime

«datatype» «datatype» «datatype» ydatatype»
Date Time MultilingualString Reference
K
«datatype» «datatype» «datatype» «datatype»
JpegPicture Country Language VersionedReference

Figure A.11 — “Generic” package

A.4.11.2.2 Semantics
Specific data types are explained below.

— The data type “MultingualString” is a representation of a string, whereby the same text may|be
expressed in piore than one language.

— The datactype “Reference” represents a reference to an identifiable managed object where the
identifier, is unique. It comprises an identifier (e.g. GUID) and a string identifying the class of the
referencedubject:

— The data type “VersionedReference” represents a reference to an identifiable version managed
object where the combination of the identifier and version is unique. It comprises an identifier (e.g.
GUID), a version (NonNegativelnteger) and a string identifying the class of the referenced object.

— The datatype “Language” allows identification of a specified language by an ISO 639-1 2-alpha code.
— The data type “Country” allows identification of a specified country by an ISO 3166-1 2-alpha code.

— The data type “|pegPicture” represents a container capable of conveying any JPEG-encoded picture.

40 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=8184ea2aecd35745f23ce1d349d6e303

ISO/TS 17425:2016(E)

A.4.11.3 The “Specific” data types package

A.4.11.3.1 The class model

The following package (pictured in Figure A.12) describes the different specific data types used by the
[VS service.

class Specific /

«datatype»
GenericFioat
J_tf /‘n\‘ \
/ LA
«datatype» «datatype» «datatyge»
Kilohertz Percéntage Secon(ls

:
Figure A.12 — “Specific” package

A.4.11.3.2 Semantics

Thse data types arederived from the generic “Float” data type. They allow definition of|measures
asgociated with ameasure unit.

A.4.11.4 ThelVS enumerations

The following “IvsEnumerations” package provides a synthetic view of the different enumerations used
by|the,[VS service. It is pictured in Figure A.13.
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class lvsEnumerations //

«enumerationy
ApplicableDistanceQualifierEnum

Attributes

+ from: enumerationLiteral
+ until: enumerationLiteral

Attributes

+ alDrivers: enumerationLiteral

«enumerationy»
FuelTypeEnum

«enumeration»
PositionAbsoluteEnum

«wenumeration»
VehicleTypeEnum

=

regulatorfMessages

pollutioniessages

battery onleft agriculturalVehicle
biodiesel onRight anyVehicle
diesel atTop articulatedVehicle
+ onEitherSide: enumerationLiteral dieselBatteryHybrid atBottom bicycla
L ethanol bus
hydrogen car
liquidGas . caravan
Iog «enumerationy» carOiLightVehicle
«enumeraton» methane PositionRelativeEnum carWithCaravan
DriverStatusEnum
petrol above carWithTrailer
petrolBatteryHybrid below constructionOrMaintenanceVehicle
toTheLeft fourWheelDrive
+ learnerDrivers: enumerationLiteral toTheRight ‘hlghSldEdVEhIC\E
orry
moped
«enumerations» «enumerations motorcycle 1
4MessageTypeEnum LoadTypeEnum «enumerations motorcycleWithSideCar .
idif motorscooter
i DangerWarningh abnormalload ValidityStatusEnum tanker
. ammuniton active threeWheeledvehicle
trafficReldtedMessages chemicals suspended trailer
combusiibleMaterials definedByValidity TimeSpec tram
nonTraffi§RelatedMessages corrosiveMaterials twoWheeledVehicle

Attributes

I

Attributes

+ kilometregPerHour: enumerationLiteral
+ milesPerHour: enumerationLiteral

Attributes

+ tonnes: efjumerationLiteral
+ shortTong enumerationLiteral

A.5.4 provides the numeric valttes and the corresponding definitions for each enumeration literal.

wenumeration»
| engthUnitEnum

metres: efumerationLiteral
feetinched enumerationLiteral
yards: enymerationLiteral
kilometreg enumerationLiteral
miles: enymerationLiteral

«enumeration»
SpepdAttributeUnitEnum

«enumeration»
[WeightUnitEnum

debris

empty
explosiveMaterials
extraHighLoad
extraLongLoad
extraWideload
fuel

glass

goods
hazardousMaterials
liquid

livestock

materials
materialsDangerousForPeople

materialsDangerousForTheEnvironment

materialsDangerousForWater
oil

ordinary
perishableProducts
petrol
pharmaceuticallaterials
radioactiveMaterials
refuse

toxicMaterials

vehicles

other

wenumeration»

ComparisonOperatorEnum

equalTo

greaterThan
greaterThanOrEqualTo
lessThan
lessThanOrEqualTo

Figure'A.13 — “IvsEnumerations” package

A.4.12 Update of reference data

«enumerations
VehicleEquipmentEnum

notUsingSnowChains
notUsingSnowChainsOrTyres
snowChainsinUse
snowTyresinUse
snowChainsOrTyresinUse

withoutSnowTyresQrChainsOnBoard

«enumerations
VmsMessag ionT!

campaignMessage
dateTime
futurelnformation
instructionOrMessage,
situationWarnigg
temperature
trafficManggement
travelGidTe

van

vehiclewithCaalyticConverter
vehicleWithoWtCatalyticConverter
vehiclgWyithCardvan
vehicleWithTrailer
withEvenMumberedRegistrationPlates
WithOddMNumberedRegistrationPlates
other

«enumeration»
VehicleUsageEnum

agricultural

commercial

emergencyServices

military

nonCommercial

patrol

recoveryServices
roadMaintenanceOrConstruction
roadOperator

taxi

The refer¢nce dataefian ITS station shall be updated regularly on a national/regional basis and eve¢ry
time the ITS statien'Crosses a national /regional border and the corresponding catalogue is not availalle.

This is acl[jeved through the “IvsCataloguePublication” publication (see A.4.10).

Two methleds

— A broadcast method when the catalogue update information is unilaterally pushed to receiving
ITS-S (e.g. when crossing a country border to download the national catalogue). The corresponding

sequence diagram is defined in Figure A.14.

— Apull method when the receiving ITS-S asks the content provider whether a new version is available.
If available, the new catalogue publication is sent to the IVS-S, otherwise the current version
confirmation is sent. The corresponding sequence diagram is defined in Figure A.15.
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sd SupplierBroadcast /.

ContentProvider [ InVehicleSystem |

SendNewlvsCatalogue(countryCode, versionld): CataloguePublication

InVehiclelvsCatalogueUpdate(CataloguePublication): Boolpan

Figure A.14 — “SupplierBroadcast” sequence diagram

w

i s
ClientPull Y

ContentProvider InVehicleSystem

SpecifyCatalogueToBeUpdated(countryCode, versignld)
SendCataloguelnfoToBeUpdated(countryCode, versionld)

CheckNewVersionAvailability(countryCode, versionld)*Boolean

alt new version available /;
[yes] o ) -
SendNewCatalogueVersion(idVersigfi): CataloguePublication )
UpdateCatalogue(CataloguePublication): Boolean
[no]
UpToDateCatalogueVersion(idVersion)

Figure A.15 — “ClientPull” sequence diagram

A.5 Elements of IVS dictionary

A.5.1 Overview

This data dictionary identifies the definitions and characteristics of the different classes, attributes,
association roles, data types, and enumerations appearing in the data model defined in this Annex.
The data dictionary is specified in three parts, one for packages, one for <<datatypes>> and one for
<<enumerations>>, each ordered alphabetically (except for enumeration values that are ordered
following their numeric equivalent).
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The first part of the data dictionary for each publication is partitioned into subclauses which relate to
each of the UML model packages and each subclause defines the contained classes, their attributes, and
any roles defined for associations between the classes within that package.

The Data Dictionary tables use the following columns:

a) Column Class name: It provides the symbolic name (Upper Camel Case) given to the
corresponding class.

b) Column Role name: It provides the symbolic name (Lower Camel Case) given to the corresponding
role of an association.

c) Column Attribute name: It provides the symbolic name (Lower Camel Case) given to-the
correfponding attribute of a class.

d) Colunmin Enumerated value name: It provides the symbolic name (Lower Camel Casé) given to the
correfponding enumerated value.

e) Colunmin Integer value: It provides the integer value equivalent to the symbolic name of|an
enumgrated value name.

f) Column Designation: It provides the corresponding name in natural language of the correspondjng
class,|attribute, role, or enumeration value.

g) Column Definition: It provides a comprehensive definition detadiling the class, attribute, or role.

h) Column Stereotype: It provides a statement of the stereotype that is assigned to the class, if any.

i) Columin Abstract: It provides a statement as to whether the class is abstract (non-realizable)| or
concrgte (realizable).

j)  Column Multiplicity: It provides a statement of the allowed multiplicity for the attribute or role

k) Column Target: It provides the name of the class which is at the end of the association to which the
role applies.

1) Column Type: It provides the name of the class used to define the data type relating to the attribfite
of the|class.

A.5.2 Definition of the packages, classes and relationships

A.5.2.1 {FullMatrixSignCentent” package

A.5.2.1.1 | “FullMatrixSignContent” package classes

Table A.6 — Classes of the “FullMatrixSignContent” package
Clask name Designation Definition Stereotype | Abstralct

FullMatrixSign Full-matrix sign |The corresponding message that is dis- no

played on a full-matrix sign. A full-matrix
sign is a characteristic-specific VMS where
each pixel is independently controlled.

FullMatrixSignContent | Full-matrix sign |Provides the content that is displayed on a no

content full-matrix sign including its highlighting.
A full-matrix sign is a technology-specific
VMS where pixel is separately controlled.

A.5.2.1.2 “FullMatrixSignContent” package association roles

There are no defined association roles in the “FullMatrixSignContent” package.
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“FullMatrixSignContent” package attributes

Table A.7 — Attributes of the “FullMatrixSignContent” package

Class name Attribute name Designation Definition Multiplicity Type
FullMatrixSign |fullMatrixLanternsOn|Full-matrix lan- |The default language used 0.1 Boolean
terns on throughout the payload
publication.
fullMatrixLayoutRef- |Full-matrix lay- |Version of the IVS protocol. 1.1 Reference
erence out reference
fullMatrixPicture Full-matrix Date/time at which the 1.1 JgegPicture
picture payload publication was
created.
fullMatrixSequenc-  |Full-matrix Information about authen- 0.1 Se¢conds
inglnterval sequencing tication/authorization of
interval the content provider.
A.5.2.2 “IvsCataloguePublication” package
A.5.2.2.1 “IvsCataloguePublication” package classes
Table A.8 — Classes of the “IvsCataloguePublication” package
Class name Designation Definition Stereotype | Abstract
FullMatrixReference- |Full-matrix |An element of an tVS catalogue describing pic- no
Ljyout reference tograms, referehce VMS layout, or reference
layout full-matrix sign.
IvsCatalogue IVS catalogue| A collectieffof static elements used for ren- versione- no
dering.a road sign or a VMS. dIdentifiable
IvsCatalogueElement IVS catalogue|Anelément of an IVS catalogue describing pic- | identifiable yes
element tograms, reference VMS layout, or reference
full-matrix sign.
Iv§CataloguePublication|IVS catalegue | A publication allowing exchanging of updat- no
publjeation |ing the content catalogue of one or more road
sign and/or variable message signs.
PigtogramCata- Pictogram An element of an 1VS catalogue describing pic- no
logueElement catalogue tograms used on road sign or VMS.
element
PigtogramCode Pictogram Collection of attributes describing a road sign no
code pictogram.
PigtogramBrawing Pictogram A JPEG-file picturing a road pictogram. no
drawing
VmsDyhamicCharac- VMS dynam- |Provides the current characteristic settings for no
tekisties ic-character—the VMS-which-ecanbe-dynamically-confisured:
istics
VmsReferenceLayout |Vmsrefer- |A catalogue element picturing a VMS layout no
ence layout |used for rendering VMS messages.
A.5.2.3 “IvsCataloguePublication” package association roles

There are no defined association roles in the “IvsCataloguePublication” package.
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A.5.2.4

“IvsCataloguePublication” package attributes

Table A.9 — Attributes of the “IvsCataloguePublication” package

Class name | Attribute name | Designation Definition Multi- Type
plicity
FullMatrix- |presenceOfLan- |Presence of |Indicates whether the VMSisequipped| 0.1 |[Boolean
Reference- terns lanterns with flashing lanterns associated with
Layout the full-matrix sign area.
xMaxSize X max size Maximum horizontal dimension of a 1.1 |NonNega-
full-matrix sign (in pixels). tivelnteger
yMaxSize Y max size Maximum vertical dimension of a 1.1 |NonpNega
full-matrix sign (in pixels). tivelnteger
IvsCatalogue |catalogueCoun- |Catalogue ISO 3166-1 two character country code| 1.1 ()Gountry
tryCode country code |of the catalogue.
catalogueValidi- |Catalogue The date and time from which the IVS 151 |DateTime
tyDate validity date |catalogue is valid.
Picto- xMaxPictoSize X max picto |The maximum horizontal pictogram 1.1 |NonNega
gramCata size size (in pixels). tivelnteger
logueElentent
yMaxPictoSize Y max picto | The maximum vertical pictogram size 1.1 |NonNega
size (in pixels). tivelnteger
Pictogram- |pictogramCate- |Pictogram The corresponding cat&gory number 1.1 NonNega
Code gory category of the considered pictogram under the tivelnteger
service category.encoded according to
ISO/TS 14823,
pictogramDesig- |Pictogram The correspending pictogram defini- 1.1  |Multilin-
nation designation |tion expréssed in a natural language. gualString
pictogramSer- Pictogram Code-number assigned to the category 1.1 [NonNega
viceCategory service cate- |of elements grouping several picto- tivelnteger
gory gram categories, encoded according to
ISO/TS 14823.
Pictogram}- |pictogramDraw- |Pictogram The byte stream corresponding to the 1.1 |JpegPicture
Drawing ing drawing JPEG-formatted pictogram picture.
VmsDynam- [numberOfPicto- |Number of Number of pictogram display areas 0.1 |NonNega
icCharactgr- |gramDisplayAr- pictogram which the VMS contains. tivelnteger
istics eas display areas
presenceOfLam:* |Presence of |Indicates whether the VMS is equipped| 0.1 |Boolean
terns lanterns with flashing lanterns.
A.5.2.5 [‘IvsContentPublication” package
A.5.2.5.1 | #lvsContentPublication” package classes
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Table A.10 — Classes of the “IvsContentPublication” package

Class name Designation Definition Stereotype | Abstract
IvsContentCancel IVS content Message related to a road sign or VMS content no
cancel message in order to cancel it (with immediate
effect).
IvsContentEnd IVS content Message related to a road sign, full-matrix no
end sign, or VMS content message in order to end
the previously identified content. If no date
and time information is provided, the ending
££ Y H diat
Ivg§ContentPublication|IVS content A payload publication of In-Vehicle Signage no
publication content information created at a specific
point in time that can be exchanged.
Iv$GenericContent IVS generic Generic class from which the different IVS no
content contents are derived.
Iv$SignContent IVS sign con- |Provides the general characteristics of a VMS | identifiable yes
tent content or road sign.
A.3.2.5.2 “IvsContentPublication” package association roles
Table A.11 — Associations of the “IvsContentPublication” package
Class name Role name Designation Definition Multiplicity | | Target
SignContent |driverAware- Driver aware- The group of locations repre- 0.1 iroupOf-
nessZone ness zone sentifig the driver awareness lLocations
zohe associated to the sign
gontent.
forVehiclesWith- |For vehicles with 0..1 Yehic-
CharacteristicsOf |characteristics of leCharac-
feristics
relevanceZone Relevance zone |The group of locations repre- 1.1 iroupOf-
senting the relevance zone asso- lLocations
ciated to the sign content.
validitySpec Validity spec 1.1 Yalidity
A.3.2.5.3 “IvsContentPublication” package attributes
Table A.12 — Attributes of the “IvsContentPublication” package
(lass name. | Attribute name Designation Definition Multiplicity | | Type
Iv$Contenit= cancelledContent |Cancelled content | The reference of the Sign- 1.1 Reference
Calncel Content class instance to be
cancelled.
IvsContentEnd [endedContent Ended content A reference to the SignContent 1.1 Reference
class instance to be ended.
validityEndTime |Validity end time |A date/time at which the 0.1 DateTime
SignContent class instance is
ended. If it is not provided, the
ending effect is immediate.
IvsContent- ivsCatalogueRef- |IVS catalogue The reference (including 1.1 Ver-
Publication erenced referenced version) of the corresponding sionedRef-
catalogue from which entities erence
for rendering are drawn.
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Table A.12 (continued)

Class name | Attribute name Designation Definition Multiplicity | Type
IvsGeneric- ivsContentGener- |IVS content gen- |The date/time the IVS content 1.1 DateTime
Content ationTime eration time element was generated by the

IVS content provider at.
IvsSignContent |ivsContentRefer- |IVS content refer- |A reference to the SignContent 0..1 Reference
enced enced class instance which is updat-
ed by the current content in-
stance. This is only provided in
casaofacion alamant yundatg
ase-ofa-sign-elementupda
ivsMessageType |IVS message type |The message type correspond- 1.1 IvsMessa-
ing to the priority level as geTlypeE}
defined in 5.2. num
ivsPriorityOver- |IVS priority Overrides for this single IVS 1.1 Boolean
ride override message content the priority
value defined by default ac-
cording to the message type by
allocating the highest priority.
True means the default priori-
ty is overridden.
A.5.2.6 {IvsPublication” package
A.5.2.6.1 | “IvsPublication” package classes
Table A.13 — Classes of the “IvsPublication” package
Class ngme Designation Definition Stereotype | Abstra¢t
IvsPublicdtion |[IVS publication |Information abouta fault relating to a specific identifiable yes
piece of equipmentor process.
ContentProvid- |Content provider | Details of the fault which is being reported for the no
erldentifigr identifier specified vapiable message sign panel.
A.5.2.6.2 | “IvsPublication” package association roles
There are|no defined association/roles in the “IvsPublication” package.
A.5.2.6.3 | “IvsPublication” package attributes
Table A.14 — Attributes of the “IvsPublication” package

Class name A Attribute name | Designation Definition Multiplicity Type
1VS publicla— defaultLanguage | Default language | The default language used 1.1 Language
tion throughout the IVS publication.

protocolVersion |Protocol version |Version of the IVS protocol. 1.1 NonNega-
tivelnteger
publicationTime |Publication time |Date/time at which the IVS 1.1 DateTime
publication was created.
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Table A.14 (continued)

Class name | Attribute name| Designation Definition Multiplicity Type
Content- authorization Authorization Information about authenti- 1.1 String
ProviderI- cation/authorization of the
dentifier content provider

content- Content provid- [ISO 3166-1 two character 1.1 Country
ProviderCountry |er country country code of the content
provider.
nationalCon- National con- An identifier/name whose 1.1 String
tentProviderl- |tent provider Tange 1s Speciiic to the par-
dentifier identifier ticular country.
A.3.2.7 “RoadSignContent” package
A.5.2.7.1 “RoadSignContent” package classes
Table A.15 — Classes of the “RoadSignContent”-package
[lass name Designation Definition Stereotype| Abstract
DiptanceBe- Distance be- Provides the distance value displayed.on the no
tweenVehicles [tween vehicles |corresponding road sign.
R4teOfincline |Rate of incline |Provides the ramp percentagé.displayed on the no
road sign.
RdadSignCon- |Road sign con- |A message content contajning the current status no
tent tent and settings of one road-sign on a post.
SectionAttrib- |Section attrib- |Provides the applicable distance or distance at no
utg ute which the roadsign is applicable.
SignPictogram |Sign pictogram |A main pictegram displayable on the VMS panel. no
Note that a'main pictogram may have an asso-
ciated supplementary panel which may itself
contain a further pictogram and line of text.
SpeedAttribute |Speed attribute |Provides the speed value displayed on the corre- no
sponding road sign.
VehicleDimen- |Vehicle dinften=" | Provides the vehicle dimension (weight or length) no
sign sion displayed on the corresponding road sign.
Supplementa- |Supplementary |A panel which may display information or a no
ryPanel panel regulatory instruction which is supplemental to
the associated pictogram, comprising either an
additional line of text or a pictogram or both.
Supplementa-)  |Supplementary |An additional pictogram that is displayed in the no
ryPictogram pictogram panel which is supplemental to the associated
pictogram display.
VmsTextline |[VMStextline |Asingleline oftexton atextdisplayarea or sup- no
plementary panel.
A.5.2.7.2 “RoadSignContent” package association roles
There are no defined association roles in the “RoadSignContent” package.
A.5.2.7.3 “RoadSignContent” package attributes
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Table A.16 — Attributes of the “RoadSignContent” package

Class name Attribute Designation Definition Multiplic- Type
name ity
DistanceBe- |distanceAttrib- |Distance attrib- | Value of distance that is displayed 1.1 Float
tweenVehicles |ute ute as part of the pictogram (e.g. for
keep minimum safe distance).
distanceUnit Distance unit |Length unit used for the dis- 0..1 LengthUnitE-
tance value. num
RateOflIncline |inclineAttribute|Incline attribute | Value of the ramp given on the 1.1 Percentage
road sign (uphill or downhill).
SectionAtfrib- |applicableDis- |Applicable dis- |The applicable distance for the 0..1 Float
ute tanceAttribute |tance attribute |prescription of the danger warn-
ing (it defines the relevance zone
in simple cases).
applicableDis- |Applicable dis- |Indicates how the applicable 0..1 Applica-
tanceQualifier |tance qualifier |distance or the starting distance bleDis-
is applied regarding the road sign tanceQuali-
location. fierEnum
distanceUnit Distance unit | The unit associated with the dis< 0.1 LengthUnitE-
tance value. num
startingPoint- |Starting point |The distance at which the‘pre- 0..1 Float
Distance distance scription or the dangerywarning
starts.
SignPictogram | pictogram- Pictogram Indication of whéther the picto- 1.1 Boolean
Flashing flashing gram is flashing@or not.
pictogramlInln- |Pictogram in The pictogram is displayed in 0.1 Boolean
verseColour inverse colour |inverse colour (i.e. the colours are
the inveérse of normal).
pictogramRef- |Pictogram Provides a reference to the asso- 1.1 Reference
erence reference diated pictogram in the refer-
énced catalogue.
presenceOfRed- | Presence of red |Indication of the presence of a 1.1 Boolean
Triangle triangle red triangle around the picto-
gram, often used to indicate
imminence, typically within 2km,
of signed danger.
SpeedAttrjib- |speedAttributeZ|Speed attribute | The speed value associated with 1.1 Float
ute the considered pictogram.
speedAttribu- |Speed attrib- |The unit associated with the 0..1 SpeedAttrib-
teUnit ute unit speed value. uteUnitEnum
VehicleDitpen- |lengthAttribute |Length attrib- |Value of length that is displayed 0.1 Float
sion ute as part of the pictogram (e.g. for a
vehicle length restriction).
tengtittmit Eemgtirumit Theunitassociated witlhrthe o=t EemrgthtmitE-
length value displayed on the num
pictogram.
weightAttribute | Weight attrib- |Value of weight that is displayed 0..1 Float
ute as part of the pictogram (e.g. for a
maximum weight restriction).
weightUnit Weight unit The unit associated with the 0..1 WeightUnitE-
weight value displayed on the num
pictogram.
Supplementa- |supplementa- |Supplementary |The text displayed on the supple- 0..1 String
ryPanel ryPanelText- panel textline |mentary panel.
Line
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Table A.16 (continued)
Class name Attribute Designation Definition Multiplic- Type
name ity
supplementa- |Supplementary |The language associated with the 0..1 Language
ryPanelText- panel text line |supplementary panel text.
LineLanguage |language
Supplementa- |pictogram- Pictogram Indication of whether the picto- 0.1 Boolean
ryPictogram |Flashing flashing gram is flashing.
supplementa- |[Supplementa- |Provides areference to the asso- 1.1 Reference
TyPictogram- Ty pictogram | clated pictogram In the refer-
Reference reference enced catalogue.
TektLine textLine Text line A free-text string that is dis- 1.1 String
played on a single line on the text
display area.
textLineFlash- |Textline flash- |Indication of whether the dis- 0.1 Bodlean
ing ing played line of text is flashing.
textLineLan- Text line lan- The language of the displayed line 0..1 Lanjguage
guage guage of text specified by an 1S0 639-1,
2-alpha code.
A.5.2.8 “Validity” package
A.5.2.8.1 “Validity” package classes
Table A.17 — Classes of the “Validity” package
(lass name | Designation Definition Stereotype| Abstract
OverallPeriod |Overall period |A continuous or'discontinuous period of validity no
defined by overall bounding start and end times
and the possible intersection of valid periods
(potentially recurring) with the complement of
exception periods (also potentially recurring).
Vallidity Validity Specification of validity, either explicitly or by no
validity time period specification which may be
discontinuous.
A.5.2.8.2 “Validity* package association roles
Table A.18 — Associations of the “Validity” package
(lass Role name Designation Definition Multiplicity Target
rjame
Vailidity validityTime- Validity time | A specification of periods of validity 1.1 OvdrallPeriod
Specification specificationdefimedby overattbounding startamd

end times and the possible intersec-
tion of valid periods with exception

periods (exception periods overriding

valid periods).
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A.5.2.8.3 “Validity” package attributes

Table A.19 — Attributes of the “Validity” package

Class | Attribute name |Designation Definition Multiplicity Type
name
Overall- |overallEndTime |Overallend |End of bounding period of validity 0.1 DateTime
Period time defined by date and time.
overallStartTime |Overall Start of bounding period of validity 1.1 DateTime
start time defined by date and time.
Validity |yalidityStatus Validity Specification of validity, either ex- 1.1 ValiditySta
status plicitly overriding the validity time tusEnum
specification or confirming it.

A.5.2.9 [“VehicleCharacteristics” package
A.5.2.9.1 | “VehicleCharacteristics” package classes

Table A.20 — Classes of the “VehicleCharacteristics” package

Class hame Designation Definition Stereotype | Abstra¢t
GrossWeightChar- |Gross weight charac- |Gross weight characteristic ofa vehicle. no
acteristic teristic
HeaviestAlxle- Heaviest axle weight |Weight characteristic of\the heaviest no
WeightCharacter- |characteristic axle on the vehicle.
istic
HeightChgracter- |Height characteristic |Height charactefistic of a vehicle. no
istic
LengthCharacter- |Length characteristic |Length ch@racteristic of a vehicle. no
istic
NumberOfAx- Number of axles char- | Numiber of axles characteristic of a no
lesCharacteristic |acteristic vehicle.

VehicleCharacter- |Vehicle characteris=.\\| The characteristics of a vehicle, e.g. lorry no
istics tics of gross weight greater than 30 tonnes.

WidthChafacter-  |Width characteristic |Width characteristic of a vehicle. no
istic

A.5.2.9.2 “VehicleCharacteristics” package association roles

There are|no defined'association roles in the “VehicleCharacteristics” package.

A.5.2.9.3 | “VehicleCharacteristics” package attributes

Table A.21 — Attributes of the “VehicleCharacteristics” package

Class name | Attribute name | Designation Definition Multiplicity | Type
Gross- comparisonOp- |Comparison |The operator to be used in the 1.1 Compari-
WeightChar- |erator operator vehicle characteristic comparison sonOpera-
acteristic operation. torEnum
grossVehicle- Gross vehicle |The gross weight of the vehicle and 1.1 Float
Weight weight its load, including any trailers.
grossVehicle- Gross vehicle |Units used with different weight 0..1 WeightU-
WeightUnit weight unit attributes. nitEnum
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Table A.21 (continued)

Class name | Attribute name | Designation Definition Multiplicity | Type
Heavi- comparisonOp- |[Comparison |The operator to be used in the 1.1 Compari-
estAxle- erator operator vehicle characteristic comparison sonOpera-
WeightChar- operation. torEnum
acteristic
heaviestAxle- Heaviest axle |The weight of the heaviest axle on 1.1 Float
Weight weight the vehicle.
heaviestAxle- Heaviest axle |Units used with different weight 0.1 WeightU-
WeightUnit welight unit attributes. hitEnum
HdightChar- |comparisonOp- |Comparison |The operator to be used in the 1.1 lompari-
acferistic erator operator vehicle characteristic comparison qonOpera-
operation. forEnum
vehicleHeight Vehicle height |The height of the highest part, exclud- 1.1 Float
ing antennae, of an individual vehicle
above the road surface, in metres.
vehicleHeigh- Vehicle height |Units used with different length at- 0..1 l.engthUni-
tUnit unit tributes (length, width, and height). Enum
LengthChar- [comparisonOp- |Comparison |The operator to be used inthe 1.1 Lompari-
acteristic erator operator vehicle characteristic cothparison JonOpera-
operation. lorEnum
vehicleLength  |Vehicle length |[The overall distanceé between the 1.1 MetresAs-
front and backwof'an individual Float
vehicle, including the length of any
trailers, couplings, etc.
vehi- Vehicle length |Units used with different length at- 0..1 lLengthUni-
cleLengthUnit |unit tributes (length, width, and height). {Enum
NymberO- |comparisonOp- |Comparison |[The operator to be used in the 1.1 Lompari-
fAklesChar- |erator operator vehicle characteristic comparison qonOpera-
acferistic operation. forEnum
numberOfAxles |Number.of The total number of axles of an indi- 1.1 INonNega-
axles vidual vehicle. flivelnteger
VehicleChar- | driverStatus Driver status |The status of driver the regulation is 0..1 DriverSta-
acferistics applicable for (e.g. learner drivers). fusEnum
fuelType Fuel type The type of fuel used by the vehicle. 0..1 Fuel-
TypeEnum
loadType Load type The type of load carried by the vehi- 0..1 l.oad-
cle, especially in respect of hazard- TypeEnum
ous loads.
yehicleEquip- Vehicle equip- |The type of equipment in use or on 0..1 Yehi-
ment ment board the vehicle. ¢leEquip-
mentEnum
vehicleType Vehicle type |Vehicle type. 0.* Yehicle-
TypeEnum
vehicleUsage Vehicle usage |The type of usage of the vehicle 0.1 Vehicle-
(i.e. for what purpose is the vehicle UsageEn-
being used). um
WidthChar- |comparisonOp- |Comparison |The operator to be used in the 1.1 Compari-
acteristic erator operator vehicle characteristic comparison sonOpera-
operation. torEnum
vehicleWidth Vehicle width |The maximum width of an individual 1.1 MetresAs-
vehicle, in metres. Float
vehicle- Vehicle width |Units used with different length at- 0.1 LengthUni-
WidthUnit unit tributes (length, width, and height). tEnum
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A.5.2.10 “Vms” package

A.5.2.10.1 “Vms” package classes

Table A.22 — Classes of the “Vms” package

Class name | Designation Definition Stereotype | Abstract
Pictogram- |Pictogram Settings specific to a distinct pictogram display area no
DisplayArea- |display area on the VMS (where pictogramIndex indicates which
Settings settings pictogram area it relates to if there is more than one

pictogram display area on the VMS).
TextDisplg- |Text display Settings specific to a distinct text display area on no
yAreaSet- area settings  |the VMS.
tings
Vms VMS Provides the current status and settings of the VMS no
and the currently displayed information. Where a
VMS is displaying a sequence or alternating set of
messages, these are ordered according to the mes-
sagelndex qualifier.
A.5.2.10.2 “Vms” package association roles
There are|no defined association roles in the “Vms” package.
A.5.2.10.3 “Vms” package attributes
Table A.23 — Attributes of the “Vms” package
Class name Attribute Designation Definition Multiplicity | Type
name
Pictogram- |pictogramLan- |Pictogram lan- |Indicates if the lanterns are 0..1 Booleah
DisplayArga- |ternsOn terns on turned on or off for the pictogram
Settings display area.
TextDisplg- |textLanternsOn|Textlanterns on |Indicates if the lanterns are turned 0..1 Booleah
yAreaSet- on or off for the text display area.
tings
Vms vmsMessageSe- VUMS message |The time duration that each mes- 0..1 Secondls
quencinglnter-\ fsequencing sage is displayed for before the VMS
val interval displays the next message in the
sequence.
vmsReference- |VMS reference |The identifier to a reference layout 1.1 Referenfe
Layeutidenti- |layoutidentifier|in the catalogue used for rendering
fier the corresponding VMS content.
A.5.2.11 “VmsCentent~package
A.5.2.11.1 “VmsContent” package classes
Table A.24 — Classes of the “VYmsContent” package

Class name | Designation Definition Stereotype | Abstract
VmsContent |VMS content A content containing the current status and settings no

of one VMS.

A.5.2.11.2 “VmsContent” package association roles

There are no defined association roles in the “VmsContent” package.
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A.5.2.11.3 “VmsContent” package attributes

There are no defined attributes in the “VmsContent” package.

A.5.2.12 “VmsMessage” package

A.5.2.12.1 “VmsMessage” package classes

Table A.25 — Classes of the “VmsMessage” package

Class name | Designation Definition Stereotype/{ [Abstract
VmsMessage |VMS message |A message displayed on a VMS which may comprise no
one or more sequentially displayed text pages and/
or pictograms with supplementary details. When
in a sequence of displayed messages, sequencing
of text pages and pictograms within a message are
prohibited.
VmsPicto- VMS pictogram |An area on a VMS used for the display of picto- no
gramDispla- |display area grams and associated supplemental information or
yArea instructions.
VihsText VMS text A page of text (comprising one or more Ordered lines) no
that are displayed simultaneously ofithe VMS. Where
more than one page is defined, these’'are sequentially
displayed according to their “pageNumber”.
A.5.2.12.2 “VmsMessage” package association roles
Table A.26 — Associations of the “VmsMessage” package
Class name | Role name | Designation Definition Multiplicity | | Target
VmsMessage |textPage Text page 1.1 YmsText
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A.5.2.12.3 “VmsMessage” package attributes

Table A.27 — Attributes of the “VmsMessage” package

Class name | Attribute | Designation Definition Multiplicity| Type
name
VmsMessage |textPicto- |Text pic- The time duration that each text page or 0..1 Seconds
gramSe- togram pictogram within a message is displayed
quencingln- [sequencing |for before the VMS displays the next text
terval interval page and/or pictogram in the message.
timeLastSet |Time lastset |The date/time at which the sign was 1.1 DateTimee
last set.
vmsMes- VMS message | Type of information being displayed. 0.* VmsMest
sagelnfor- |information sagelnfoyr-
mationType |type mation-
TypeEnym
VmsPicto- synchro- Synchronized |Indicates whether the sequence of picto- 0..1 Boolean
gramDispla- |nizedSe- sequencing |grams is sequenced synchronously with
yArea quencing- with text the text pages. If there is a mismatch in
WithText- pages the number of sequenced text pages atd
Pages sequenced pictograms, the sequences
are assumed to resynchronise at the
start of each sequence.
VmsText verticalText- |Vertical text |Indicates whether the text displayed on 1.1 Boolean
Layout layout the VMS is currently displayed vertically
for languages where it is.meaningful. By
default it is set to False'
A.5.2.13 [“VmsRelated” package
A.5.2.13.1 “VmsRelated” package classes
Table A.28 — Classes of the “VmsRelated” package
Clags name Designation Definition Stereotype | Abstra¢t
VmsPictogramDisplay- |VMS pictogram |Characteristics specific to the pictogram no
Characterjstics displayharac- |display area(s) on the VMS where picto-
teristies gramDisplayArealndex indicates which
pictogram area it relates to.
VmsSupplgmentaryPan~yVMS supple- Characteristics of a panel which may no
elCharactgristics mentary panel |display details (sometimes regulatory
characteristics |in nature) that are supplemental to the
main pictogram, comprising an addition-
al line of text and/or a pictogram.
VmsTextDfsplayCharac- | VMS text display |Characteristics specific to the textual no
teristics characteristics |display area on the VMS.

A.5.2.13.2 “VmsRelated” package association roles

There are no defined association roles in the “VmsRelated” package.
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A.5.2.13.3 “VmsRelated” package attributes

Table A.29 — Attributes of the “VmsRelated” package

Class name Attribute Designation Definition Multiplicity | Type
name
VmsPicto- |pictogramPix- |Pictogram Number of pixels horizontally across 0.1 NonNega-
gramDis- elsAcross pixels across |the pictogram display area of the VMS. tivelnteger
playCharac-
teristics
pictogramPix- |Pictogram Number of pixels vertically down the 0..1 INonNega-
elsDown pixels down |pictogram display area of the VMS. fivelnteger
pictogramPosi- |Pictogram The position of the area in which the 0.1 Position-
tionAbsolute position pictogram is displayed, i.e. at the AbsoluteE-
absolute left, right, top, or bottom of the VMS num
display.
pictogramPosi- |Pictogram The position of the area in which the 0.1 Position-
tionRelativeTo- |position rela- |pictogram is displayed relative td the Rela-
Text tive to text textual area of the VMS (e.g. to(the left, fiveEnum
to the right....).
pictogramPosi- |Pictogram The X-coordinate (horizontal) position 0..1 INonNega-
tionX position x of the area in which the pictogram is fivelnteger
displayed measured.fpom the bottom
left of the sign’s overall display area
to the bottom leftof the specific picto-
gram display area.
pictogramPosi- |Pictogram The Y-coordinate (vertical) position of 0..1 INonNega-
tionY position y the area in which the pictogram is dis- flivelnteger
playéd measured from the bottom left
ofthe sign’s overall display area to the
bottom left of the specific pictogram
display area.
pictogramSe- |Pictograny Indicates whether the pictogram 0.1 Boolean
quencingCapa- |sequencing |display area on the VMS is capable of
ble capable sequencing through multiple picto-
grams. True = capable.
VrhsSupple- |supplementa-‘\_|{Supplemen- |The horizontal width measured in 0..1 INonNega-
mé¢ntaryPa- |ryPanelDisk tary panel metres of the supplementary panel flivelnteger
nelCharac- |playWidth display width | display area.
teristics
supplémenta- |Supplemen- |Number of pixels horizontally across 0..1 INonNega-
ryPanelPixel- |tary panel the supplementary panel display area. fivelnteger
SAcross pixels across
supplementa- |Supplemen- |[Number of pixels vertically down the 0..1 INonNega-
ryPanelPixels- |tary panel supplementary panel display area. fivelnteger
Down pixels down
supplementa- |Supplemen- |The X-coordinate (horizontal) position 0..1 NonNega-
ryPanelPosi- tary panel of the supplementary panel measured tivelnteger
tionX position x from the bottom left of the sign’s over-
all display area to the bottom left of
the supplementary panel.
supplementa- |Supplemen- |The Y-coordinate (vertical) position 0..1 NonNega-
ryPanelPosi- tary panel of the supplementary panel measured tivelnteger
tionY positiony from the bottom left of the sign’s over-
all display area to the bottom left of
the supplementary panel.
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Table A.29 (continued)

Class name Attribute Designation Definition Multiplicity | Type
name
VmsTextDis- [maxFontHeight |Max font Maximum font height in pixels. 0..1 NonNega-
playCharac- height tivelnteger
teristics
maxFontSpac- |Max font Maximum font spacing in pixels. 0.1 NonNega-
ing spacing tivelnteger
maxFontWidth |Max font Maximum font width in pixels. 0.1 NonNega-
width tivelnteger
maxNumberOf- |Max number |Maximum number of displayable char- 0..1 NonNega-
Characters of characters |acters on a single line in the textual tivelnteger
display area of the VMS.
maxNumberOf- |Max number |Maximum number of rows of display- 0..1 NonNega-
Rows of rows able characters in the textual display tivelnteger
area of the VMS.
maxNumber- |Max number |Maximum number of text pages which 0.1 NonNega-
OfSequential- |of sequential [the VMS is capable of scrolling through tivelnteger
Pages pages sequentially, (2 to n).
minFontHeight |Min font Minimum font height in pixels. 0..1 NonNega-
height tivelnteger
minFontSpacing | Min font Minimum font spacing in pixels. 0.1 NonNega-
spacing tivelnteger
minFontWidth |Min font Minimum font width f-pixels. 0.1 NonNega-
width tivelnteger
textPageSe- Text page Indicates whethef the text display 0..1 Boolean
quencingCapa- |sequencing |on the VMS is,capable of sequenc-
ble capable ing through'multiple pages of text.
True =.apable.
textPixelsAc- |Text pixels Number of pixels horizontally across 0.1 NonNega-
ross across thetextual display area of the VMS. tivelnteger
textPixelsDown | Text pixels Number of pixels vertically down the 0..1 NonNega-
down textual display area of the VMS. tivelnteger
textPosition-  |Text position |The position of the area in which the 0..1 Position
Absolute absolute textis displayed, e.g. at the left, right, AbsolutdE-
top, or bottom of the VMS display. num
textPositionX C~Text position |The X-coordinate (horizontal) posi- 0..1 NonNega-
X tion of the area in which the text is tivelnteger

displayed measured from the bottom
left of the sign’s overall display area
to the bottom left of the specific text
display area.

textPositionY |Text position |The Y-coordinate (vertical) position of 0.1 NonNega-
4+l 3 Jaszale 1. o & VYRR 1 | A3 Lot
_y IT arva 111 WIIIUIT LIIT LTAT IO ulal.ua_ycu LlVClllLCE)er

measured from the bottom left of the
sign’s overall display area to the bot-
tom left of the specific text display area.

verticalText- Vertical text |Indicates whether the VMS text dis- 0..1 Boolean
Feature feature play area is capable of displaying texts
vertically. True = capable.

A.5.3 Definition of the IVS data types

Table A.30 defines the different data types as they are figured in the packages “Generic” and “Specific”.
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Package Class name | Designation Definition
name
Generic Boolean — Boolean has the value space required to support the mathemati-
(Datatype) |cal concept of binary-valued logic: {true, false}.
Country — A country data type that identifies a specified country, based on
(Datatype) |ISO 3166-1.
Date — A combination of year, month, and day integer-valued properties
(Datatype) |plusan optional time zone property. It represents an interval of
exactly one day, beginning on the first moment of the dpy in the
time zone, i.e. ‘00:00:00’ up to but not including ‘24:00:p0".
DateTime — A combination of integer-valued year, month, day, hour| minute
(Datatype) |properties, a decimal-valued second property;and a tithe zone
property from which it is possible to detepmine the local time,
the equivalent UTC time, and the time z6he offset from|UTC.
Float — A floating point number whose value.space consists of the values
(Datatype) |m x 2”e, where m is an integer whose absolute value is|less than
2724, and e is an integer between -149 and 104, inclusiye.
Integer — An integer number whose value space is the set {-214 748 364 8,
(Datatype) |-214 748 364 7,-214 748364 6, ..., -2,-1,0,1, 2, ..,,
214748 364 5, 214 748,364 6, 214 748 364 7}.
JpegPicture — A container able to-convey any JPEG-formatted pictureffile.
(Datatype)
Language — Alanguage data'type that identifies a specified language, based
(Datatype) |onISO 6394;
Multilingual- — A multilingual string, whereby the same text may be expressed
String (Datatype) |in more than one language.
NonNega- — Anlinteger number whose value space is the set {0, 1, 2|...,
tivelnteger (Datatype) «[214 748 364 5, 214 748 364 6, 214 748 364 7}.
Reference — A reference to an identifiable managed object where the identi-
(Datatype) |fier is unique. It comprises an identifier (e.g. GUID) and|a string
identifying the class of the referenced object.
String — A character string whose value space is the set of finitetlength
(Datatype) |sequences of characters. Every character has a corresppnd-
ing Universal Character Set code point (as defined in ISP/
IEC 10646), which is an integer.
Time — An instant of time that recurs every day. The value spage of time
(Datatype) |is the space of time of day values as defined in ISO 8601:2004,
5.3. Specifically, it is a set of zero-duration daily time irJstances.
VersionedRef- — A reference to an identifiable version managed object where the
erence (Datatype) |combination of the identifier and version is unique. It cpmprises
an identifier (e.g. GUID), a version (NonNegativelnteger), and a
string identifying the class of the referenced object.
Spetifit KitoHertz — ATreasure of frequerncy defimed i kitohertz:
(Datatype)
Percentage — A measure of percentage.
(Datatype)
Seconds — Seconds.
(Datatype)

A.5.4 Definition of the IVS enumerations

This subclause contains the definitions of all enumerations which are used in the IVS publications.

A.5.4.1 The <<enumeration>> “ApplicableDistanceQualifierEnum” is the qualifier applied to a distance
regarding the road sign position.
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Table A.31 — Values contained in the enumeration “ApplicableDistanceQualifierEnum”

Enumerated Integer Designation Definition
value name value

from 0 From From this point.

until Until Until this point.

onEitherSide 2 On either side |On either side of this point.

A.5.4.2 The <<enumeration>> “ComparisonOperatorEnum” is the logical comparison operations.

Tjable A.32 — Values contained in the enumeration “ComparisonOperatorEnum”

Table A.34 — Values contained in the enumeration “FuelTypeEnum’

Enumerjted value |Integer| Designation Definition
name value
equalTo 0 Equal to Logical comparison operator of “equal to*.
greaterThpn Greater than Logical comparison operator of “greater than”.
greaterThanOrEqual- |2 Greater thanor |Logical comparison operator of “greater than or equal tof".
To equal to
lessThan 3 Less than Logical comparison operator of*“less than”.
lessThanQrEqualTo |4 Less than or Logical comparison operater of “less than or equal to”.
equal to
A.5.4.3 The <<enumeration>> “DriverStatusEnum” is the status efa driver regarding regulation.
Table A.33 — Values contained in the enumeration “DriverStatusEnum”
Enumerated Integer Designation Definition
value hame value
allDrivers 0 All drivers Applicable to all drivers.
learnerDrl]vers 1 Learner drivers:.\pApplicable to learner drivers.
A.5.4.4 The <<enumeration>> “FuelTypeEnum” is the type of fuel used by a vehicle.

Enumedrated Integer Designation Definition
value pame value

battery 0 Battery Battery.

biodiesel 1 Biodiesel Biodiesel.

diesel 2 Diesel Diesel.

dieselBatteryHy- |3 Diesel battery Diesel and battery hybrid.

brid hybrid

ethanol 4 Ethanol Ethanol.

hydrogen 5 Hydrogen Hydrogen.

liquidGas 6 Liquid gas Liquid gas of any type including LPG.

Ipg 7 LPG Liquid petroleum gas.

methane 8 Methane Methane gas.

petrol 9 Petrol Petrol.

petrolBatteryHy- |10 Petrol battery Petrol and battery hybrid.

brid hybrid

A.5.4.5 The <<enumeration>> “IvsMessageTypeEnum” is the type of the IVS message delivered by a

content provider.
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Table A.35 — Values contained in the enumeration “ApplicableDistanceQualifierEnum”

Enumerated Integer Designation Definition
value name value
immediateDanger- |0 Immediate Immediate danger warning messages: Alert on a danger
WarningMessages danger warning |involving drivers’ or other users’ safety, warning, usually
messages displayed within a prescribed distance
regulatoryMes- 1 Regulatory mes- |Regulatory messages: Prohibition, restriction, obligation
sages sages or special regulation (that may depend on the vehicle type),
compulsory routes, and rerouting.
trafficRelatedMes- |2 Traffic related Traffic-related information messages: Events (that are not im-
sages messages mediate dangers), driving conditions, forecastsycetpgestion,
weather, events), travel time, advisory alternate royte, etc.
pdllutionMessages |3 Pollution mes-  |Pollution messages: There are two thresholds: Infqrmation
sages messages and warning messages. Both exclude spded limits
and other driving prohibitions or obligations which are part
of primary service
nonTrafficRelated- |4 Non traffic relat- |Not traffic-related informatign messages including but not
Mg¢ssages ed messages limited to abduction alert,@lso sometimes called “@mber
alert”.
A.3.4.6 The <<enumeration>> “LengthUnitEnum” are the units used with different length |attributes
(dilstance, length, width, and height).
Table A.36 — Values contained in the éniimeration “LengthUnitEnum”
Enumerated Integer Designation Definition
value name value
Mgtres 0 Metres Metres as length unit.
kilometres 1 Kilometres Kilometres as length unit.
fe¢tInches 2 Feet and inches Feet and inches as length unit.
Miles 3 Miles Miles as length unit.
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A.5.4.7 The <<enumeration>> “LoadTypeEnum” are types of load carried by a vehicle.

Table A.37 — Values contained in the enumeration “LoadTypeEnum”

Enumerated value name Integer Designation Definition
value
abnormalLoad 0 Abnormal load Aload that exceeds normal vehicle
dimensions in terms of height, length,
width, gross vehicle weight or axle
weight, or any combination of these.
Generatty termed am abmormmat toad .
ammunitipn 1 Ammunition Ammunition.
chemicals 2 Chemicals Chemicals of unspecified type!
combustifleMaterials 3 Combustible materials |Combustible materials of uhspecified
type.
corrosiveMaterials 4 Corrosive materials Corrosive materials ofunspecified type.
debris 5 Debris Debris of unspetified type.
empty 6 Empty No load.
explosiveMaterials 7 Explosive materials Explosive myaterials of unspecified type.
extraHighf.oad 8 Extra high load Aload ef exceptional height.
extraLonéLoad 9 Extra long load Adoad of exceptional length.
extraWidgLoad 10 Extra wide load A load of exceptional width.
fuel 11 Fuel Fuel of unspecified type.
glass 12 Glass Glass.
goods 13 Goods Any goods of a commercial nature.
hazardougMaterials 14 Hazardousnaterials Materials classed as being of a hazarg-
ous nature.
liquid 15 Liquid Liquid of an unspecified nature.
livestock 16 Livestock Livestock.
materials 17 Materials General materials of unspecified typg.
materialslPangerousForPeople |18 Materials dangerous Materials classed as being of a dangeJr
for people to people or animals.
materialslDangerousForTheEn- |19 Materials dangerous for |Materials classed as being potentially
vironmen the environment dangerous to the environment.
materialsPangerousForWater) " | 20 Materials dangerous Materials classed as being dangeroyis
for water when exposed to water (e.g. materi
als which may react exothermically
with water).
oil 21 0il 0il.
ordinary 22 Ordinary Materials that present limited envi-
ronmental or health risk. Non-combus-
tible, non-toxic, non-corrosive.
other 23 Other Other than as defined in this enumer-
ation.
perishableProducts 24 Perishable products Products or produce that will signifi-
cantly degrade in quality or freshness
over a short period of time.
petrol 25 Petrol Petrol or petroleum.
pharmaceuticalMaterials 26 Pharmaceutical mate- |Pharmaceutical materials.
rials
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Enumerated value name Integer Designation Definition
value
radioactiveMaterials 27 Radioactive materials  |Materials that emit significant quanti-
ties of electro-magnetic radiation that
may present a risk to people, animals,
or the environment.
refuse 28 Refuse Refuse.
toxicMaterials 29 Toxic materials Materials of a toxic nature which may
damage the environment or ¢ndanger
public health.
vehicles 30 Vehicles Vehicles of any type whieh arfe being
transported.
A.5.4.8 The <<enumeration>> “PositionAbsoluteEnum” are the absolute positions of an item|within an
allptted space.
Table A.38 — Values contained in the enumeration “PositionAbsoluteEnum”
Enumerated value name Integer Designation Definition
value
atBottom 0 At bottom At the bottom of the allotted space.
atfop 1 At top At the top of the allotted space.
onlLeft 2 On left On the left of the allotted space.
orJRight 3 On right On the right of the allotted space.
A.3.4.9 The <<enumeration>> “PositionRelativeEnum” are the relative positions of an item to fnother.

Table A.39 — Values contained in the enumeration “PositionRelativeEnum”

Enumerated Integer value Designation Definition
value name
abjove 0 Above Positioned above relative item
below 1 Below Positioned below relative item.
toTheLeft 2 To the left Positioned to the left of relat{ve item.
to[heRight 3 To the right Positioned to the right of reldtive item
A.5.4.10 The <<enumeration>> “SpeedAttributeUnitEnum” are the units used for speed attributes.

Table A.40 — Values contained in the enumeration “SpeedAttributeUnitEnum

HEnwmerated value Integer Designation Definition
name value
kilometresPerHour Kilometres per hour Kilometres per hour as speed unit.
milesPerHour Miles per hour Miles per hour as speed unit.
A.5.4.11 The <<enumeration>> “ValidityStatusEnum” are the values of validity status that can be

assigned to a described event, action, or item.
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Table A.41 — Values contained in the enumeration “ValidityStatusEnum”

Enumerated value Integer Designation Definition
name value
active 0 Active The described event, action, or item is cur-
rently active regardless of the definition of
the validity time specification.
definedByValidity- 1 Defined by validity time The validity status of the described event,
TimeSpec specification action, or item is in accordance with the
definition of the validity time specification.
suspended 2 Suspended The described event, action, or item is cuf-
rently suspended, that is inactive, regard
less of the definition of the validity,time
specification.
A.5.4.12 The <<enumeration>> “VehicleEquipmentEnum” are the types of vehicle equipment in
use or on poard.
Table A.42 — Values contained in the enumeration “VehicleEquipmentEnum”
Enumerated value name| Integer Designation Definition
value
notUsingSnowChains 0 Not using snow chains Vehitle/not using snow chains.
notUsingSpowChainsOr- |1 Not using snow chains or | Vehicle not using either snow tyres or
Tyres tyres snow chains.
snowChaipsInUse 2 Snow chains in use Vehicle using snow chains.
snowChainsOrTyresInUse | 3 Snow chains or tyresin‘use |Vehicle using snow tyres or snow chaing.
snowTyregInUse 4 Snow tyres in use Vehicle using snow tyres.
withoutSrjowTyresOr- 5 Without snowtyres or Vehicle which is not carrying on board
ChainsOnBoard chains on.board snow tyres or chains.
A.5.4.13 The <<enumeration>> “VehicleTypeEnum” are types of vehicle.
Table A.43 — Values(contained in the enumeration “VehicleTypeEnum”
Enumdrated value Integer Designation Definition
name value
agriculturplVehicle 0 Agricultural vehicle Vehicle normally used for agricultural
purposes, e.g. tractor, combined harve$t-
er, etc.
anyVehiclg 1 Any vehicle Vehicle of any type.
articulateflVehicle 2 Articulated vehicle Articulated vehicle.
bicycle 3 Bicycle Bicycle.
bus 4 Bus Bus.
car 5 Car Car.
caravan 6 Caravan Caravan.
carOrLightVehicle 7 Car or light vehicle Car or light vehicle.
carWithCaravan 8 Car with caravan Car towing a caravan.
carWithTrailer 9 Car with trailer Car towing a trailer.
constructionOrMainte- |10 Construction or mainte- Vehicle normally used for construction
nanceVehicle nance vehicle or maintenance purposes, e.g. digger,
excavator, bulldozer, lorry mounted
crane, etc.
fourWheelDrive 11 Four wheel drive Four wheel drive vehicle.
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Enumerated value Integer Designation Definition
name value

highSidedVehicle 12 High sided vehicle High sided vehicle.

lorry 13 Lorry Lorry of any type.

moped 14 Moped Moped (a two wheeled motor vehicle
characterized by a small engine typically
less than 50cc and by normally having
pedals).

metorcycle 15 Motorcycle Motorcycle.

m¢torcycleWithSideCar |16 Motorcycle with side car Three wheeled vehicle campriding a mo-
torcycle with an attached side far.

metorscooter 17 Motorscooter Motorscooter (a two)wheeled motor
vehicle characterizéed by a stepfthrough
frame and small diameter whetls).

other 18 Other Other thad ds/defined in this epumera-
tion.

tapker 19 Tanker Vehicle with large tank for carfying bulk
liquids.

thfeeWheeledVehicle 20 Three wheeled vehicle Three wheeled vehicle of unspecified
type.

trailer 21 Trailer Trailer.

tram 22 Tram Tram.

twoWheeledVehicle 23 Two wheeled vehijele Two wheeled vehicle of unspecjfied type.

van 24 Van Van.

vehicleWithCaravan 25 Vehicle wifh caravan Vehicle (of unspecified type) tqwing a
caravan.

vehicleWithCatalyticCo- |26 Vehicle with catalytic con- |Vehicle with catalytic converte.

nvierter verter

vehicleWithoutCatalytic- |27 Vehicle without catalytic Vehicle without catalytic convgrter.

Cdnverter converter

vehicleWithTrailer 28 Vehicle with trailer Vehicle (of unspecified type) tqwing a
trailer.

withEvenNumberedReg-\|29 With even numbered regis- |Vehicle with even numbered re¢gistra-

isirationPlates tration plates tion plate.

withOddNumberedReg- 30 With odd numbered regis- |Vehicle with odd numbered registra-

isrationPlates tration plates tion plate.
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A.5.4.14

The <<enumeration>> “VehicleUsageEnum” are types of usage of a vehicle.

Table A.44 — Values contained in the enumeration “VehicleUsageEnum”

Enumerated value name| Integer Designation Definition
value
agricultural Agricultural Vehicle used for agricultural purposes.
commercial 1 Commercial Vehicle which is limited to non-private
usage or public transport usage.
emergencyServiees 2 Emergeney-services Vehicle-used-by-the-emergency-services
military 3 Military Vehicle used by the military.
nonCommiercial 4 Non commercial Vehicle used for non-commercial ‘or pri-
vate purposes.
patrol 5 Patrol Vehicle used as part of a,patrol service
e.g. road operator or automobile associa-
tion patrol vehicle.
recoverySgrvices 6 Recovery services Vehicle used to provide a recovery
service.
roadMaintenanceOrCon- |7 Road maintenance or con- |Vehicle used\for road maintenance or
struction struction construction work purposes.
roadOperator 8 Road operator Vehielé used by the road operator.
taxi 9 Taxi Vehicle used to provide an authorized
taxi service.
A.5.4.15 The <<enumeration>> “VmsMessagelnformationTypeEnum” are types of informatjon
displayable on a VMS.
Table A.45 — Values contained in the enumeration “VmsMessagelnformationTypeEnum”
Enumerated value name| Integer Designation Definition
value
campaignMessage 0 Canipaign message Campaign type information which is nop
time specific that may request certain
actions (e.g. “do not drink and drive”) of
which is intended to influence drivers’
behaviour.
dateTime Date time Current date and/or time information.
futurelnfdqrmation Future information Information which may inform road usérs
about future situations which potentially
may cause congestion or influence future
travel plans (e.g. future roadworks, clo-
sures, sporting events, public concerts,
suspension of train, or ferry services).
instructionOrMessage 3 Instruction or message Instructions or messages to road users
which are relevant at the current time,
(e.g. “do not throw out any burning ob-
jects” or an Amber alert message).
situationWarning 4 Situation warning Information warning of a current situation
likely to affect traffic on the road ahead.
temperature 5 Temperature Temperature information.
trafficManagement Traffic management Information comprising traffic manage-
ment instructions.
travelTime 7 Travel time Travel time information.
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The <<enumeration>> “WeightUnitEnum” are the units used with different weight

Table A.46 — Values contained in the enumeration “WeightUnitEnum”

Enumerated value name| Integer Designation Definition
value
tonnes 0 Tonnes Unit of weight equal to 1 000 kg.
shortTons 1 Short tons Unit of weight equal to 2 000 pounds or
. 907,184 kg.
qdintals 2 Quintals Unit of weight equal to 100 kg
A.p Tabular presentation of the IVS messages
A.6.1 Definition of the content message
The IVS message structure and content that is derived from the above tequirements and data model
is provided by the Table A.47 (“SignContent”). It specifies the data elements which are required (M:
Mdndatory), conditional (C: Conditional), or optional (O: Optional) to-support the IVS applicption. The
requirements justifying the availability of the data elements in [V}-are identified in the Table.
Table A.47 — IVS message structure and content
Blpck Id Data Element Description s\Q\\ Requirement Optional/
Q) Mandatory
C1 COMMON HEADER Includes the message type (IVS) and M
the protocol¥ersion: 1 for the cur-
rent version.
C2 MESSAGE TYPE Choicé between the different M
messdge types (here: “IVS content
message”).
C3 ORIGINATOR ID Identifier of the ITS-S which is at the |SR030 Mor O
origin of the message. ac¢ording to
flow type
C4 IVS CONTENT.GENERA- | Timestamp of the message. Millisec- |MR020 M
TION TIME onds elapsed since midnight January
1st 1970 UTC.
C5 AUTHORIZED CONTENT |Identifier of the authorized content |CR020 M
PROVIDER ID provider. This may indicate the re-
sponsibility level.
cé6 AUTHORIZED SERVICE |Optionally provides the ID of the SR010 0
PROVIDER ID service provider.
C7 LANGUAGE BY DEFAULT |Provides the language used by de- CR0O50 M
Foile 3+ At pnccaga tagt oF
faultinthe differentmessagetextot
the batch (based on ISO 639-1)
C8 IVS CATALOGUE REF-  |Provides the reference to the na- M
ERENCE tional/regional catalogue to be used
when decoding the [VS message
a  The blocks R1 to R12, V1 to V18, or F1 to F4 are repeated according to number of data elements (“SignContent”)
comprised in the publication (block 9).
b For VMS and full-matrix signs using several pages, the content between blocks V3 to V18 (respectively F3 to F4) are
repeated according to the number of pages (block V2 or F2).
¢ For VMS, for each global page (text and pictograms), the blocks V8 to V18 are repeated according to the number of
pictograms of the page (block V7).
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Table A.47 (continued)
Block Id Data Element Description Requirement Optional/
Mandatory
C9 NUMBER OF SIGNAGE |Indicates the number of sign contents C
CONTENTS contained in the message. By default
itis “1”.
C10 IVS MESSAGE ELEMENT |Provides a unique identifier to the CR030, MR020 C (in case of
IDENTIFIER corresponding IVS message in order new messag-
to allow its future management es)
Cl1a TVSM REFERENCE Provides the reference ol the already |CRU30, MRU4U C (in case pf
provided IVS message in order to update)
update, end or cancel it.
C12b SIGNAGE CATEGORY Provides the road sign category M
(Fix, VMS or Full-matrix) as well as
a standard style code in use in the
travelled country. If it is a full-matrix,
the message shall include an adapted
full-matrix container.
C13 SIGNAGE PRIORITY Provides the driver presentation CR080, MR260 M
LEVEL priority level (1: Regulatory, 2:
Immediate danger, 3: Traffic related,
4: Pollution, 5: Not traffic-related)
of the signage in case of concurrerit
signalling.
C14 IVS PRIORITY OVER- Overrides for this single IVSimessage |PR180 0
RIDE content the priority valueldefined by
default according to the message type
by allocating the highest priority.
C15 VEHICLE TYPE APPLI- |Identifies the vehicle types which are [ CR060 C
CATILITY targeted by theymessage sign. This
includes the vehicle type and char-
acteristi¢s)(mass, high, wide, energy
storagetype).
C16 VEHICLE CONTENT Specifies the goods being transport- |CR060 C
APPLICABILITY ed'by the vehicle especially in case of
dangerous goods.
C17 VEHICLE FUEL TYPE Specifies the energy used by the ve- |CR060 C
APPLICABILITY, hicle targeted by the message sign.
C18 VEHICLE EQUIPMENT |Specifies the equipment type used by | CR060 C
TYPE APPLICABILITY  |the vehicle targeted by the message
content.
C19 DRIVEER STATUS Specifies the driver status targeted |CR060 C
by the message content.
C20 VALIDITY STATUS Provides the validity status of the CR090 M
messaage content:- 0in caco af norma
nent message and 1 when the validity
period is defined by a start time and
an end time
C21 OVERALL START VA- Start of the validity period (if VALID- |CR090 C
LIDITY ITY STATUS = 1).

a  The blocks R1 to R12, V1 to V18, or F1 to F4 are repeated according to number of data elements (“SignContent”)
comprised in the publication (block 9).

b For VMS and full-matrix signs using several pages, the content between blocks V3 to V18 (respectively F3 to F4) are
repeated according to the number of pages (block V2 or F2).

¢ For VMS, for each global page (text and pictograms), the blocks V8 to V18 are repeated according to the number of
pictograms of the page (block V7).
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TS 14823).

Table A.47 (continued)
Block Id Data Element Description Requirement Optional/
Mandatory
C22 OVERALL END VALID- |End of the validity period (if known) [CR090 C
ITY (if VALIDITY STATUS = 1)
C23 RELEVANCE ZONE Zone in which the road sign is appli- |CR070 M
DEFINITION cable. It can be a point, a road seg-
ment, a road segment set, or an area.
C24 DRIVER AWARENESS Delimitation of the driver awareness |CR070 C
LONE DEFINITION zone 1n which the signage has to be
provided. It can be a road segment, a
road segment set, or an area (provid-
ed if different of a point).
C25 TRAFFIC DIRECTION Indicates the traffic direction to be |CR080 M
associated to the awareness and
relevance zones.
C26 LANE APPLICABILITY |Indicates one specific lane in the @R080 0
awareness and relevance zone. By
default applicable to all lanes.
THe following blocks are used for fixed road sign content according to block C11:
R1 PICTOGRAM HIGH- Boolean string specifying haw the PR020 0
LIGHTING pictogram is highlighted-(flashing)
R2 PICTOGRAM SERVICE [Road sign pictogram service code in |CR010 M
CATEGORY. the catalogue (definedraccording to
ISO/TS 14823).
R3 PICTOGRAM CATEGORY. |Road sign pictogram code in the CRO10 M
catalogue (defined according to ISO/
TS 14823).
R4 PICTOGRAM VALUE In casé)one value has to be associated |CR010 C
topictograms.
R5 PICTOGRAM VALUE Uniits to be associated to values. By |CR110 0
UNIT default, it will be the corresponding
unit expressed in ISO metric system.
R6 SUPPLEMENTARY: The supplementary panel text to be 0
PANEL TEXT added to the road sign.
R7 SUPPLEMENTARY In case of text on a panel text defined |CR100 0
PICTOGRAM TEXT following ISO 639-1 (by default:
LANGUAGE language by default provided for the
IVS message).
R8 SUPPLEMENTARY Boolean specifying if the correspond- | PR020 0
PANEL TEXT HIGH- ing text is highlighted (flashing).
LIGHTNING
R10 SUPPLEMENTARY Provides the pictogram service code |CR010 0
PICTCGRAPV{ SER‘V’ICE 111 thC \.atqlus uc (dcfulcd dlUlUIl dills
CATEGORY to ISO/TS 14823).
R11 SUPPLEMENTARY PIC- |Provides the pictogram code inthe |CR010 0
TOGRAM CATEGORY catalogue (defined according to ISO/

comprised in the publication (block 9).

repeated according to the number of pages

pictograms of the page (block V7).

(block V2 or F2).

a  The blocks R1 to R12, V1 to V18, or F1 to F4 are repeated according to number of data elements (“SignContent”)
b For VMS and full-matrix signs using several pages, the content between blocks V3 to V18 (respectively F3 to F4) are

¢ For VMS, for each global page (text and pictograms), the blocks V8 to V18 are repeated according to the number of
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Table A.47 (continued)
Block Id Data Element Description Requirement Optional/
Mandatory
R12 SUPPLEMENTARY PIC- |Boolean specifying if the corre- CR020 0
TOGRAM HIGHLIGHT-  |sponding pictogram is highlighted
ING (flashing).
The following blocks are used for VMS content according to block C11:
\ LAYOUT TYPE Provides the VMS layout according to |PR130 M
the national/regional catalogue.
V2 NUMBER OF TEXT Provides the number of currently M
PAGES used text pages.
V3b TEXT HIGHLIGHTING Boolean specifying if the correspond- | PR020 0
ing text is highlighted (flashing).
V4 TEXT Provides the text part of the VMS
content.
V5 TEXT LANGUAGE Defined following ISO 639-1 (by CR100 0
default: language by default provided
for the IVS message).
V6 VERTICAL TEXT LAY- |Indicates whether the text displayed |CR040 0
ouT on the VMS is currently displayed
vertically for languages where it is
meaningful.
V7 NUMBER OF PICTO- Provides the number of currently PR0O20 M
GRAM AREAS used areas (and pictograms).
V8¢ PICTOGRAM HIGH- Boolean string specifyinighow the PR020 0
LIGHTING pictogram is rendered ahd highlight-
ed (flashing, on inyerted layout, with
ared triangle).
e PICTOGRAM SERVICE |Road sign pi¢tegram service code in |CR010 M
CATEGORY. the catalogue (defined according to
[SO/TS14823).
V10 PICTOGRAM CATEGORY.|Road sign pictogram code in the CRO10 M
catalogue (defined according to ISO/
TS 14823).
V11 PICTOGRAM VALUE In case one value has to be associated | CR010 C
to pictograms.
V12 PICTOGRAM VALUE Units to be associated to values. By |CR110 0
UNIT default, it will be the corresponding
unit expressed in ISO metric system.
V13 SUPPLEMENTARY The supplementary panel text to be 0
PANEL TEXT added to the road sign.
V14 SUPPLEMENTARY In case of text on a panel text defined |CR100 0
PANEL TEXT LANGUAGE | following ISO 639-1 (by default:
language by default provided for the
IVS message).
V15 SUPPLEMENTARY Boolean specifying if the correspond- | PR020 0
PANEL TEXT HIGH- ing text is highlighted (flashing).
LIGHTNING
a  The blocks R1 to R12, V1 to V18, or F1 to F4 are repeated according to number of data elements (“SignContent”)
comprised in the publication (block 9).
b For VMS and full-matrix signs using several pages, the content between blocks V3 to V18 (respectively F3 to F4) are
repeated according to the number of pages (block V2 or F2).
¢ For VMS, for each global page (text and pictograms), the blocks V8 to V18 are repeated according to the number of
pictograms of the page (block V7).
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Table A.47 (continued)
Block Id Data Element Description Requirement Optional/
Mandatory
Vie SUPPLEMENTARY Provides the pictogram service code |CR010 0
PICTOGRAM SERVICE |in the catalogue (defined according
CATEGORY to ISO/TS 14823).
V17 SUPPLEMENTARY PIC- |Provides the pictogram code in the |CR010 0
TOGRAM CATEGORY catalogue (defined according to ISO/
TS 14823).
VI3 SUPPLEMENTARY PIC- |Boolean specifying if the corre- PRUZ0 0
TOGRAM HIGHLIGHT- |sponding pictogram is highlighted
ING (flashing).
THe following blocks are used for full-matrix VMS content according to block C11:
F1 LAYOUT TYPE Provides the full-matrix VMS layout |PR130 M
according to the national/regional
catalogue
F2 NUMBER OF PAGES Provides the number of currently 0
used text pages (By default: 1)
F3b CONTENT HIGHLIGHT- |Boolean specifying if the correspond-|PR020 0
ING ing text is highlighted (flashing)
F4 MATRIX The matrix of pixels accorditig to ref- [CR120 M
erence layout indicated 41 block 25.
a | The blocks R1 to R12, V1 to V18, or F1 to F4 are repeated according to number of data elements (“SignContent”)
comprised in the publication (block 9).
b [ For VMS and full-matrix signs using several pages, the eontent between blocks V3 to V18 (respectively F3 to F4) are
repeated according to the number of pages (block V2 or F2).
¢ | For VMS, for each global page (text and pictogranis), the blocks V8 to V18 are repeated according to thg number of
pidtograms of the page (block V7).

Seyeral points are to be noted.

—| The message type (IVS) is to be_added in the common header.

—| Each data element shall beYjustified by a specific requirement to be identified in the appropriate
column.

—| The message sign-category identifies a particular association of pictogram(s), text, image (matrix)
which can be répresented according to a national/regional reference catalogue. This|reference
catalogue isa guide for the presentation of information to the driver which should be followed.
Such catalégué can be downloaded in the vehicle at configuration time and updated later provided
that some$tandard messages be developed for this purpose. Then each country may proyide one or
several.reference catalogues representing how the information is currently provided to| driver on
phySical road signs and VMS.

— L A/matrix of pixels is characterized by its dimension (length, wide, number of pixels). Several

standard matrixes can be identified in the catalogue. A pixel shall be coded on one byte so enabling

to provide its colour and brightness level.

Vehicle applicability identifies the vehicle type(s), the energy storage type, the vehicle role, and the

vehicle characteristic (mass, length, wide, high).

A.6.2 Definition of the catalogue message

A second content message is defined for conveying the IVS catalogue publication. It is defined in the
following table. The notation conventions are the same as in Table A.47.
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Table A.48 — “IVS catalogue” message structure and content

service code.

Block Id Data Element Description Requirement |Optional/
Mandatory
1 PROTOCOL VERSION This data element identifies the type M
and MESSAGE TYPE of message and the protocol version
according to existing standard.
2 MESSAGE TYPE Choice between the different mes- M
sage types (here: “IVS catalogue”).
3 ORIGINATOR ID Identifier of the ITS-S which is at the |SR010 MorO
origin of the message. according fo
flow type
4 GENERATION TIME Timestamp of the message. Millisec- |[MR020 M
onds elapsed since midnight January
1st 1970 UTC.
5 AUTHORIZED CONTENT |Identifier of the authorized content |CR020 M
PROVIDER ID provider. May indicate the responsi-
bility level.
6 AUTHORIZED SERVICE |Provide the ID of the service provider. |SR010 0
PROVIDER ID
7 LANGUAGE BY DEFAULT | Provides the language used by de- CR100 M
fault in the different message text of
the batch (based on ISO 639-1).
8 CATALOGUE REFER- Provides the reference (including PR020 M
ENCE its version) to the national /fegional
catalogue to be used whetvdecoding
the IVS message.
9 CATALOGUE COUNTRY |ISO 3166-1 code of-the catalogue M
country.
10 CATALOGUE VALIDITY |Date of validity of the provided M
DATE catalogues
11 NUMBER OF PICTO- Provides'the number of pictograms |PR010 M
GRAMS defined according to ISO/TS 14826
included in the catalogue.
12a X MAX SIZE of PICTO- Provides the maximum horizontal PRO10 0
GRAM size of the corresponding pictogram
(in pixels) (by default: 64).
13 Y MAX SIZE of PICTO- Provides the maximum vertical size |PR010 0
GRAM of the corresponding pictogram (in
pixels) (by default: 64).
14 PICTOGRAM SERVICE |Pictogram service code in the cat- PRO10 M
CATEGORY. alogue (defined according to ISO/
TS 14823).
15 PICTOGRAM CATEGORY.|Pictogram code in the catalogue (de- |PR010 M
fimedaccording to 1SO/ TS 148237:
16 PICTOGRAM DESIGNA- |Provides the description corre- PRO10 0
TION sponding to the pictogram code and

a

b

C

d

The blocks 12 to 17 are repeated according to the number of pictogram elements comprised in the publication (block 11).

For VMS, the content between blocks 19 to 48 is repeated according to the number of included VMS reference layout

(block 18).

For full-matrix VMS, the blocks 50 to 53 are repeated according to the number of included full-matrix reference layout

(block 49).

For VMS, the blocks 37 to 48 are repeated according to the number of included pictogram areas in VMS layout (page)

(block 36).
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Table A.48 (continued)
Block Id Data Element Description Requirement |Optional/
Mandatory
17 PICTOGRAM PICTURE |The corresponding pictogram pic- PR0O10 M
ture in JPEG format.
18 NUMBER OF REFER- Provides the number of reference PRO10 M
ENCE VMS LAYOUT VMS layout in the catalogue.
19b VMS REFERENCE LAY- |Identifier of the VMS reference layout | PR010 M
OUT IDENTIFIER used for rendering VMS content.
20 PRESENCE OF LAN- Indicates whether the VMS is PR020 0
TERNS equipped with flashing lanterns.
21 MAX FONT HEIGHT Maximum font height in pixels. PR0O10 0
22 MAX FONT SPACING Maximum font spacing in pixels. PRO10 0
23 MAX FONT WIDTH Maximum font width in pixels. PR0O10 0
24 MAX NUMBER OF Maximum number of displayable PRO10 0
CHARACTERS characters on a single line in the tex-
tual display area of the VMS.
25 MAX NUMBER OF ROWS | Maximum number of rows of display< | PR0O10 0
able characters in the textual display
area of the VMS.
26 MAX NUMBER OF SE- Maximum number of text,pages PR0O10 0
QUENTIAL PAGES which the VMS is capablé.of scrolling
through sequentially,
27 MIN FONT HEIGHT Minimum font height in pixels. PR0O10 0
28 MIN FONT SPACING Minimum font spacing in pixels. PR0O10 0
29 MIN FONT WIDTH Minimum font width in pixels. PR0O10 0
30 TEXT PAGE SEQUENC- |Indicates whether the text display PR0O10 0
ING CAPABLE on the'VMS is capable of sequenc-
ingthrough multiple pages of text.
(True = capable.)
31 TEXT PIXELS ACROSS . |Number of pixels horizontally across |PR010 0
the textual display area of the VMS.
32 TEXT PIXELS DOWN Number of pixels vertically down the |PR010 0
textual display area of the VMS.
33 TEXT POSITION ABSO- |The position of the area in which the |PR010 0
LUTE textis displayed, e.g. at the left, right,
top, or bottom of the VMS display.
34 TEXT POSITION X The X-coordinate (horizontal) posi- |PR010 0
tion of the area in which the text is
displayed measured from the bottom
left of the sign’s overall display area
to the bottom left of the specific text

displayarea:

(block 18).

(block 49).

(block 36).

a  Theblocks 12 to 17 are repeated according to the number of pictogram elements comprised in the publication (block 11).

b For VMS, the content between blocks 19 to 48 is repeated according to the number of included VMS reference layout
¢ For full-matrix VMS, the blocks 50 to 53 are repeated according to the number of included full-matrix reference layout

d  For VMS, the blocks 37 to 48 are repeated according to the number of included pictogram areas in VMS layout (page)
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Table A.48 (continued)
Block Id Data Element Description Requirement |Optional/
Mandatory
35 TEXT POSITION Y The Y-coordinate (vertical) posi- PRO10 0
tion of the area in which the text is
displayed measured from the bottom
left of the sign’s overall display area
to the bottom left of the specific text
display area.
36 VERTCAL-TEXTEEA Indicateswhetherthe VMStext PRO10 o
TURE display area is capable of displaying
texts vertically.
37 NUMBER OF PICTO- Provides the number of pictogram PRO10 M
GRAM AREAS areas which can be displayed on the
VMS layouts
38d PICTOGRAM PIXELS Number of pixels horizontally PRO10 0
ACROSS across the pictogram display area of
the VMS.
39 PICTOGRAM PIXELS Number of pixels vertically down the |PR0O10 0
DOWN pictogram display area of the VMS.
40 PICTOGRAM POSITION |[The position of the area in which the’,| PR0O10 0
ABSOLUTE pictogram is displayed, i.e. at the
left, right, top, or bottom of the Y MS
display.
41 PICTOGRAM POSITION |The position of the area in,which the |PR010 0
RELATIVE TO TEXT pictogram is displayed-relative to the
textual area of the VMS'(e.g. to the
left, to the right ...;
42 PICTOGRAM POSITION X|The X-coordinate'(horizontal) PRO10 0
position of the-area in which the pic-
togram is'displayed measured from
the bottom left of the sign’s overall
displayarea to the bottom left of the
specific pictogram display area.
43 PICTOGRAM POSITION Y [The Y-coordinate (vertical) position |PR010 0
of the area in which the pictogram is
displayed measured from the bottom
left of the sign’s overall display area
to the bottom left of the specific pic-
togram display area.
44 PICTOGRAM SEQUENC- |Indicates whether the pictogram PR0O10 0
ING CAPABLE display area on the VMS is capable of
sequencing through multiple picto-
grams. True = capable.
45 SUPPLEMENTARY The horizontal width measured in PR0O10 0
PANEL DISPLAY WIDTH |metres of the supplementary panel
display area.
46 SUPPLEMENTARY Number of pixels horizontally across |PR010 0
PANEL PIXELS ACROSS |the supplementary panel display area.

a  Theblocks 12 to 17 are repeated according to the number of pictogram elements comprised in the publication (block 11).

b For VMS, the content between blocks 19 to 48 is repeated according to the number of included VMS reference layout

(block 18).

¢ For full-matrix VMS, the blocks 50 to 53 are repeated according to the number of included full-matrix reference layout

(block 49).

d  For VMS, the blocks 37 to 48 are repeated according to the number of included pictogram areas in VMS layout (page)

(block 36).
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Table A.48 (continued)
Block Id Data Element Description Requirement |Optional/
Mandatory
47 SUPPLEMENTARY Number of pixels vertically down the |PR010 0
PANEL PIXELS DOWN  |supplementary panel display area.
48 SUPPLEMENTARY The X-coordinate (horizontal) PR0O10 0
PANEL POSITION X position of the supplementary panel
measured from the bottom left of the
sign’s overall display area to the bot-
tomleft-ofthe-supplementarypanel-
49 SUPPLEMENTARY The Y-coordinate (vertical) position |PR010 0
PANEL POSITION Y of the supplementary panel meas-
ured from the bottom left of the
sign’s overall display area to the bot-
tom left of the supplementary panel.
50 NUMBER OF REFER- Provides the number of reference PRO10 M
ENCE FULL-MATRIX full-matrix VMS layout in the cata-
SIGN LAYOUT logue.
51c FULL-MATRIX REFER- |Identifier of the full-matrix VMS PRO10 M
ENCE LAYOUT IDENTI- |reference layout used for rendering
FIER VMS content.
52 PRESENCE OF LAN- Specifies if lanterns are added to the |PR020 0
TERNS full-matrix VMS to highlight specifi-
cally important messages.
53 X MAX SIZE OF PICTO- |Provides the maximum horizontal PRO10 M
GRAM size of the displayarea (in pixels).
54 Y MAX SIZE OF PICTO- |Provides thesmaximum vertical size |PR010 M
GRAM of the display area (in pixels).
a | Theblocks 12 to 17 are repeated according to the number of pictogram elements comprised in the publication (block 11).
b [ For VMS, the content between blocks 19 t9.48 is repeated according to the number of included VMS reference layout
(bJock 18).
¢ | For full-matrix VMS, the blocks 50 to'53 are repeated according to the number of included full-matrix referfence layout
(block 49).
d [ For VMS, the blocks 37 to 48(ane repeated according to the number of included pictogram areas in VMS layout (page)
(block 36).

A.6.3 Definition efthe management messages

The IVS messagestructure and content that is derived from here above requirements is prjovided by

Table A.49.
Table A.49 — The IVS management message structure and content
Blp@ Num-|Data Element Description Requirement |[Optional/
ber Mandatory
M1 PROTOCOL VERSION This data element identifies the pro- M
tocol version according to existing
standard.
M2 MESSAGE TYPE Choice between “IVS end message” MR060, MR0O70 M
and “IVS cancel message”.
M3 ORIGINATOR ID Identifier of the ITS-S which is at the |SR010 MorO
origin of the message. according to
flow type
M4 GENERATION TIME Timestamp of the message. Millisec- |MR020 M
onds elapsed since midnight January
1st 1970 UTC.
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Table A.49 (continued)

Block Num-|Data Element Description Requirement |Optional/
ber Mandatory
M5 AUTHORIZED CONTENT |Identifier of the authorized content |CR020 M

PROVIDER ID provider. May indicate the responsi-
bility level.
M6 AUTHORIZED SERVICE |Provides the ID of the service pro- SR010 0
PROVIDER ID vider.
M7 GENERATION TIME This data element provides the mes- |CR100 M
Sage generation time stamp.
M8 IVSM REFERENCE Provides the reference of the already |CR030 M
provided IVS message in order to end
or cancel it.
M9 VALIDITY END TIME Provides the validity end time appli- [MR070 C (only fofr
cable to the corresponding content “end” meg-
message. sage)

A.7 The ASN.1 description of the IVS messages

This subclause specifies ASN.1 type definitions and ASN.1 value definitions for the messages used|by
the IVS sefvice.

Unaligned packed encoding rules (PER) as defined in ISO/IEC 8825-2 shall be used for encoding gnd
decoding.

—— ASN.1 |specification of ISO 17425
—- Based |on R10
—-- Versidqn: v1.0p4

IS017425|-- { iso(l) standard(0) cits-iws(17425) pdus(l) versiol(l) }
DEFINITIQNS AUTOMATIC TAGS ::=

BEGIN

—— ContertProviderIdentifier

ContentPqoviderIdentifier, '+ SEQUENCE ({
authoygization UTEBString,
conterjtProviderCoufitry Country, —-- ISO 3166-1

natiorfalContentPtevider UTF8String

}

—— IvsPuldligatiion

IvsPublidetten——t+—7-SRoUENCE—{
contentProviderIdentifier ContentProviderIdentifier,
defaultLanguage Language,
protocolVersion INTEGER (0..127, ...),
publicationTime DATE-TIME

}

——- IvsCataloguePublication

IvsCataloguePublication ::= SEQUENCE ({
ivsPublication IvsPublication

}

—— IvsContentPublication
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IvsContentPublication ::= SEQUENCE ({
ivsCatalogueReferenced VersionedReference,
content SEQUENCE (SIZE(1..128, ...)) OF IvsContent
}
—-- IvsContent
IvsContent ::= CHOICE {

ivsContentCancel IvsContentCancel,
ivsContentEnd IvsContentEnd,

ISO/TS 17425:2016(E)

Lol I Mot o0 o Qo0 e O oo oo ol Mot e e G Contandt
=) 2 4

roadSignContent RoadSignContent,
vmsContent VmsContent,

——|IvsGenericContent

Iv$GenericContent ::= SEQUENCE {
ivsContentGenerationTime DATE-TIME

}

—-—|IvsContentCancel

Iv$ContentCancel ::= SEQUENCE ({

ivsGenericContent IvsGenericContent,
cancelledContent Reference

——|IvsContentEnd

Iv$ContentEnd ::= SEQUENCE {
ivsGenericContent IvsGenericContent;
endedContent Reference,
validityEndTime DATE-TIME OBRTTONAL

——|IvsSignContent

Iv$SignContent ::= SEQUENCE ({
ivsGenericConternt IvsGenericContent,
ivsContentRefeZenced Reference OPTIONAL,
ivsMessageTvype IvsMessageType,

ivsPriorit{@wérride BOOLEAN DEFAULT FALSE,

relevaneezZone GroupOfLocations,
drive&rAwarenesszone GroupOfLocations OPTIONAL,
validitySpec Validity

forVehd'¢lleWithCharacteristicsOf SEQUENCE (SIZE(0..128)) OF VehicleCharacteristjcs,

—— FullMatrixSignContent
FullMatrixSignContent ::= SEQUENCE {

ivsSignContent IvsSignContent,
fullMatrixSign FullMatrixSign

—— FullMatrixSign

FullMatrixSign ::= SEQUENCE ({
lanternsOn BOOLEAN,
layoutReference Reference,
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picture JPEGPicture,
sequencingInterval Seconds OPTIONAL

—— RoadSignContent

RoadSignContent ::= SEQUENCE ({
ivsSignContent IvsSignContent,
ignPictogram SignPictogram

—— SignPictogram

SignPictdqgram ::= SEQUENCE ({
pictodramFlashing BOOLEAN,
pictodramInInverseColour BOOLEAN DEFAULT TRUE,
pictodramReference Reference,
preserjceOfRedTriangle BOOLEAN,
vehiclleDimension VehicleDimension OPTIONAL,
incline INTEGER OPTIONAL, - Percentage
distarjceBetweenVehicles Length OPTIONAL,
speedfttribute Speed OPTIONAL,
supplgmentaryPanel SEQUENCE (SIZE(0..2)) OF SupplementahkyPanel

—— VehicleDimension

VehicleDimension ::= SEQUENCE {
lengtl] Length OPTIONAL,
weight Weight OPTIONAL

—— SuppldqmentaryPanel

SupplemerftaryPanel ::= CHOICE {
supplgmentaryText TextLine,
supplgmentaryPictogram SupplementaryPictogram,

sectiorjAttribute SectifnAttribute

}

SupplemerftaryPictograf = SEQUENCE {
pictodramFlashing BOOLEAN,
referdqnce Reference

}

—— Sectidqn&ttribute

SectionAttribute ::= SEQUENCE ({

section CHOICE ¢{
distance SEQUENCE {
applicableDistance INTEGER (0..999, ...),
applicableDistanceQualifier ApplicableDistanceQualifier DEFAULT from
}o
startingPointDistance INTEGER (0..999, ...)

by
distanceUnit LengthUnit

—— VmsContent

VmsContent ::= SEQUENCE ({
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ivsSignContent IvsSignContent,

vms SEQUENCE (SIZE(1..32)

Vms ::= SEQUENCE {
messageSequencingInterval

) OF Vms

Seconds OPTIONAL,

referencelayoutIdentifier Reference,
vmsMessage VmsMessage,
tei§4—]‘\-: p'l AN < E w\g Ll Eant] p'\ 2D < E ] ng f\r)mTf'\T\TﬂT,

pictogramDisplayAreaSettings

——|TextDisplayAreaSettings

P
PictogramDisplayAreaSettings OPTIONAL

TextDisplayAreaSettings ::= SEQUENCE ({

lanternsOn BOO

——|PictogramDisplayAreaSettings

LEAN

Pi¢togramDisplayAreaSettings ::= SEQUENCE {
pictogrambDisplayArealndex INTEGER (0..16),
lanternsOn BOOLEAN

}

—-—|VmsMessage

VmgMessage ::= SEQUENCE ({
messagelndex INTEGER (1..1024),
textPictogramSequencingInterval  Setonds OPTIONAL,
timeLastSet DATE-TIME,
informationType VnsMessageInformationType,
pages SEQUENCE (SIZE(1..2)) OF VmsText,

pictogramDisplayArea

——|VmsText

Vm$Text ::= SEQUENLE {
pageNumber INTEGER (
verticalTe&tLayout BOOLEAN
vmsTextLipe

——|ViisTextLine

TextLine

SEQUENCE (SIZE(1..8)) OF VmsPictogramDisplayArea

1..2),
DEFAULT FALSE,

TextLine ::= SEQUENCE {
lineIndex INTEGER (1..5),
textLine UTF8String,
flashing BOOLEAN,
language Language

—-— VmsPictogramDisplayArea

VmsPictogramDisplayArea ::= SEQUENCE ({

pictogrambDisplayArealndex

INTEGER(1..16),

synchronizedSequencingWithTextPages BOOLEAN,

signPictogram
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—— VehicleCharacteristics

VehicleCharacteristics ::= SEQUENCE {
driverStatus DriverStatus OPTIONAL,
fuelType FuelType OPTIONAL,
loadType LoadType OPTIONAL,

vehicleEquipement VehicleEquipement OPTIONAL,
vehicleType SEQUENCE (SIZE(1..32)) OF VehicleType OPTIONAL,

vehicleUsage VehicleUsage OPTIONAL,

—— to b mpteted

grossWeightCharacteristics SEQUENCE (SIZE(0..2)) OF WeightCharacteristics,
heavidstWeightCharacteristics SEQUENCE (SIZE(0..2)) OF WeightCharacteristics,
heighf|fCharacteristics SEQUENCE (SIZE(0..2)) OF DimensionCharacteristicsy;
lengtfCharacteristics SEQUENCE (SIZE(0..2)) OF DimensionCharacteristics,
widthdharacteristics SEQUENCE (SIZE(0..2)) OF DimensionCharacteriétits,
numbeyOfAxlesCharacteristics SEQUENCE (SIZE(0..2)) OF NumberOfAxlesCharacteristics

—— WeighyCharacteristics

WeightChdracteristics ::= SEQUENCE ({

compajisonOperator ComparisonOperator,
weight Weight

}

—— DimendionCharacteristics

DimensiorfCharacteristics ::= SEQUENCE ({
compajisonOperator ComparisonOperator,
lengtH Length

—— NumbenOfAxlesCharacteristics

NumberOfjxlesCharacteristics ::= SEQUENCE {

compajisonOperator ComparisonQOperator,
numbeyOfAxles INTEGER (1. .89

—— Ak Ak A AR KA A AR A KA A AR AR AR AN A RIPA A A A A A A A A A A A A AR AR A AR AR AR AR A kK

—-— IvsCaflalogue

IvsCataldqgue ::= SEQUENCE {
countygyCode UTF8String,
validfyDate DATE-TIME,

cataldqgueEement SEQUENCE (SIZE(1..128)) OF IvsCatalogueElement

—— IvsCatalogueElement

IvsCatalogueElement ::= CHOICE {
fullMatrixReferencelayout FullMatrixReferencelayout,
vmsReferencelLayout VmsReferencelLayout,

pictogramCatalogueElement PictogramCatalogueElement,

—— FullMatrixReferencelayout

FullMatrixReferencelLayout ::= SEQUENCE ({
presenceOflaterns BOOLEAN,
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xMaxSize INTEGER (1..65536
yMaxSize INTEGER(1..65536
pictogramDrawing JPEGPicture

}

—-— VmsReferencelayout

VmsReferencelLayout = SEQUENCE {

textDisplayCharacteristics

ISO/TS 17425:2016(E)

)y
)y

VmsDynamicCharacteristics OPTIONAL

——|PictogramCatalogueElement

Pi¢togramCatalogueElement = SEQUENCE ({
xMaxPictoSize INTEGER (1..128) DEFAULT 64,
yMaxPictoSize INTEGER(1..128) DEFAULT 64,
pictogramDrawing JPEGPicture,
pictogramCode PictogramCode

}

——|PictogramCode

Pi¢togramCode = SEQUENCE {
pictogramCategory INTEGER(1..65536),
pictogrambesignation UTF8String,
pictogramServiceCategory INTEGER(1..128)

}

——|VmsDynamicCharacteristics

Vm$DynamicCharacteristics = SEQUENCE {
pictogrambDisplayArealndex INTEGER(0..15),
numberOfPictogramDisplayAreas INTEGER (1..32) OPTIONAL,
presenceOflLanterns BOOLEAN OPTIONAL,
pictogramDisplayCharacteristics-\{VmsPictogramDisplayCharacteristics

}

——|VmsPictogramDisplayChardasteristics

Vm$PictogramDisplayCharecdteristics = SEQUENCE ({
pictogramPixelsActoss INTEGER (1..256) OPTIONAL,
pictogramPixelsDown INTEGER (1..256) OPTIONAL,
positionAbsolute PositionAbsolute OPTIONAL,
pictogramPosiBtonRelativeToText PositionAbsolute OPTIONAL,
pictogramPOsitionX INTEGER (1..128) OPTIONAL,
pictogramPositionY INTEGER (1..128) OPTIONAL,
pictogfamPageSequencingCapable BOOLEAN OPTIONAL,
vmsSupplementaryPanelCharacteristics VmsSupplementaryPanelCharacteristics OP]

}

TONAL

—— VmsSupplementaryPanelCharacteristics

VmsSupplementaryPanelCharacteristics = SEQUENCE ({
displayPanelWidth INTEGER (1..64) OPTIONAL,
panelPixelsAcross INTEGER (1..128) OPTIONAL,
panelPixelsDown INTEGER (1..128) OPTIONAL,
panelPositionX INTEGER (1..128) OPTIONAL,
panelPositionY INTEGER (1..128) OPTIONAL

}

—-— VmsTextDisplayCharacteristics

VmsTextDisplayCharacteristics = SEQUENCE {
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maxFontHeight INTEGER (1..32) OPTIONAL,
maxFontWidth INTEGER (1..32) OPTIONAL,
maxFontSpacing INTEGER (1..32) OPTIONAL,
maxNumberOfCharacters INTEGER (1..32) OPTIONAL,

maxNumberOfRows INTEGER (1..8) OPTIONAL,
maxNumberOfSequentialPages INTEGER (1..16) OPTIONAL,
minFontHeight INTEGER (1..32) OPTIONAL,
minFontWidth INTEGER (1..32) OPTIONAL,

minFontSpacing INTEGER (1..32) OPTIONAL,
textPageSequencingCapable BOOLEAN OPTIONAL,
textPixelsAcross INTEGER (1..256) OPTIONAL,
textPixelsDown INTEGER (1..256) OPTIONAL,

textpc A =l RIETE i} A =l RIETE S I\T)'T‘TI\T\T7\T,
textPdsitionX INTEGER (1..128) OPTIONAL,
textPdsitionY INTEGER (1..128) OPTIONAL,

vertidalTextFeature BOOLEAN OPTIONAL

e AR A KA AN KR A A A AR AR A A A A A A AR A AR A AR AR AR A A A A A A AR A AR A AR AR A A A A AR XKk

—-— Validity

Validity |::= SEQUENCE {

validijtyStatus ValidityStatus,
validijtyTimeSpecification OverallPeriod

—— OverallPeriod

OverallPqriod ::= SEQUENCE ({
overalllStartTime DATE-TIME,
overalllEndTime DATE-TIME OPTIONAL

}

Length : 4= SEQUENCE ({
value INTEGER (0..127, ...),
unit LengthUnit DEFAULT meters
}
Weight :3J= SEQUENCE ({
value INTEGER (0..127, ...
unit WeightUnit DEFAULT tlonhes
}
Speed ::4 SEQUENCE {
speed INTEGER ((6».255),

speedUnit SpeedUQ It DEFAULT kilometersPerHour
}

DriverStdtus ::=\ENUMERATED { allDrivers, learnerDrivers }
FuelType o= INTEGER {

battedy (09 ,

biodigs€gl (1),

diesell(2y,

dieselBatteryHybrid(3),
ethanol (4),

hydrogen (5),

liquidGas (6),

1pg (7),
methane (8),
petrol (9),
petrolBatteryHybrid (10)
} (0..10, ...)
LoadType ::= INTEGER ({

abnormalLoad (0),
ammunition (1),

chemicals (2),
combustibleMaterials (3),
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corrosiveMaterials (4),
debris (5),

empty (6),
explosiveMaterials (7),
extraHighLoad (8),
extraLongLoad(9),
extraWideLoad (10),
fuel (11),

glass(12),

goods (13),
hazardousMaterials (14),
liquid(15),

ISO/TS 17425:2016(E)

Va

Vel

Vel

1 ES P A AR
A

materials (17),
materialsDangerousForPeople (18),

materialsDangerousForWater (20),
0il(21),

ordinary (22),

other (23),
perishableProducts (24),
petrol (25),
pharmaceuticalMaterials (26),
radiocactiveMaterials (27),
refuse (28),
toxicMaterials (29),

vehicles (30)

0..30, ...)
lidityStatus ::= ENUMERATED { active,
hicleEquipement ::= INTEGER {

notUsingSnowChains (0),
notUsingSnowChainsOrTyres (1),
snowChainsInUse (2),
snowChainsOrTyresInUse (3),
snowTyresInUse (4),
withoutSnowTyresOrChainsOnBoard (5)
(0..5, ...)

pficleType ::= INTEGER {
agriculturalVehicle (0),
anyVehicle (1)
articulatedVehicle (2).,
bicycle(3),

bus (4),

car (5),

caravan (6),
carOrLightvehi&le (7),
carWithCaré@wah (8),
carWithTreiler (9),
constridg¢tionOrMaintenanceVehicle (10),
fourWheelDrive (11),
high8idedvehicle (12),
oxry (13),

mnpar‘l('lﬂ\ ,

materialsDangerousForTheEnvironment (19),

definedByValidityTimeSpec,

suspended }

motorcycle (15),
motorcycleWithSideCar (16),
motorscooter (17),

other (18),

tanker (19),
threeWheeledVehicle (20),

trailer (21),

tram(22),

twoWheeledVehicle (23),

van (24),

vehicleWithCaravan (25),
vehicleWithCatalyticConverter (26),
vehicleWithoutCatalyticConverter (27),
vehicleWithTrailer (28),

withEvenNumberedRegistrationPlates (29),
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