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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO dg
ISO/IEC

[SO draw
patent(s]
rights in
patent(s)
this may]
WWW.iSQ

cument stoutd-be moted - Thisdocumentwas drafted-imaccordance withr theeditoriat Tu
Directives, Part 2 (see www.iso.org/directives).

's attention to the possibility that the implementation of this document may involve‘the 1
. ISO takes no position concerning the evidence, validity or applicability of any claime
respect thereof. As of the date of publication of this document, ISO had notreceived nof]
which may be required to implement this document. However, implementers are cautig
not represent the latest information, which may be obtained from the patent database av
.org/patents. ISO shall not be held responsible for identifying any or,all such patent rights.
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constituf

For an ey
related
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This do
collabor3
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CEN (Vig

This thin
revised.

The main changes are as follows:

— addi

e name used in this document is information given for the convenience of users and
e an endorsement.

(planation of the voluntary nature of standards, the meaning of ISO specific terms and exj
o conformity assessment, as well as information about ISO's adherence to the Wor
tion (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew

es of the

ise of (a)
d patent
ice of (a)
ned that
hilable at

does not

ressions
Ild Trade
brd.html.

fument was prepared by Technical Committee-ISO/TC 204, Intelligent transport sys
ition with the European Committee for Standardization (CEN) Technical Committee CEN
t transport systems, in accordance with theiAgreement on technical cooperation betweer
nna Agreement).

d edition cancels and replaces the se¢ond edition (ISO/TS 19321:2020), which has been te

fional explanations have-been added in 5.2.2;

tems, in
TC 278,
ISO and

chnically

— the Infrastructure Support/Container and related data frames and data elements have been addled;

— the ¢

Any feed
completg

lata frame segmeni?Extended has been added.

back or questions on this document should be directed to the user’s national standardj
listing.of these bodies can be found at www.iso.org/members.html.

body. A
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Introduction

In a cooperative intelligent transport system (C-ITS), presenting information related to the traffic situation
or regulation of a road to the driver of a vehicle is an important component of road operations. The road
operators are responsible for road setup, operation, signage and maintenance for traffic management and
road safety, and in some countries, also for the enforcement of road laws. For road operators, efficient
transport of vehicles on roadways ensures a safe and predictable trip for all road users. Road operators,
together with equipment manufacturers, whether of vehicles or of roadside equipment, contribute to how
road information is properly presented to drivers.

So far, one deflned C-ITS method for notlfylng road users of road and/or trafflc 51tuat10ns and events is

or correg

This doq

. In-vehicle information can be sent by an ITS station (ITS-S) and either corresponds to
s such as static or variable road signs or does not correspond to physical road,signs (a virt
ponds to road works. In-vehicle information (IVI) does not include identification of road
already provided by DENM.

ument provides a toolbox of information elements for IVI. It-¢an be used for fulfi

requirenients of the service provider considering the needs of the receiving ITS-S. The containef

provides
and to 1
syntax a
those da

This dog
service,
ITS-S to
and appl
purpose
structur

This doc

NOTE
it does no

a way for an ITS-S to manage the relevant IVI information, determine where the 1VI is
ovide details for the application of the IVI. The description ©f data elements encompasses
hd semantics, i.e. a definition of data format and contentstegether with a description of ha
'a elements.

ument is of an enabling nature. It does not specify which information is necessary for

but it supports those IVI information elements:that it can be necessary to transmit to a

carry out a certain service. Usage of the IVI information elements depends on the specifi
cation of [VI for a specific service. Usage is;established as mandatory or optional only for m

, not for application purposes. In order to fulfil the requirements of a specific servicg,

e can be appropriately profiled.
iment refers to ISO 14823-1 as onesystem of standardized codes for existing road signs cd

ISO 14823-1 does not contain ‘codes for specific national or regional signs that are not commonly
t represent a catalogue of road'sign pictograms for all applicable nations.

ronment

hd works
physical
nal sign),
bvents as

lling the
concept
relevant,
the data
w to use

h certain
eceiving
C context
essaging
the IVI

des.

used, and
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Technical Specification
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Intelligent transport systems — Cooperative ITS — Dictionary
of in-vehicle information (IVI) data structures

intellige
A gener
accomm

nt transport system (ITS) services for exchanging information between ITS stations|
W], extensible data structure is specified, which is split into structures called (conts
pdate current-day information. Transmitted information includes IVI such as contextu

road works warnings, vehicle restrictions, lane restrictions, road hazard warnings, location-based

and re-r

puting. The information in the containers is organized in sub-structures calledydata frames

elementd, which are described in terms of their content and syntax.

The dat

W structures are specified as communications-agnostic. This docuiment does not pro

communlication protocols. This document provides scenarios for usage of the data structure, e.g. i
real timd, short-range communications.

2 Normative references

The follo|

wing documents are referred to in the text in such a way'that some or all of their content co

requirenpents of this document. For dated references, only the-edition cited applies. For undated re|

the lates

ISO 639:

F edition of the referenced document (including afty amendments) applies.

023, Code for individual languages and langudge groups

[SO 14823-1, Intelligent transport systems — Graphic data dictionary — Part 1: Specification

ISO 1757

ETSI/TS
Applicati

102 894-2, Intelligent Transport Systems (ITS); Users and applications requirements,
pns and facilities layer common-data dictionary; Release 2

SAE J2540/2, International Traveler Information Systems (ITIS) Phrase Lists

3 Ter

ns and definitions

For the purposes ofithis document, the following terms and definitions apply.

[SO and JEC maintdin terminology databases for use in standardization at the following addresses:

— ISO

different
(ITS-S).
iners to
hl speed,
services
and data

vide the

In case of

nstitutes
ferences,

3-3, Electronic fee collection — Systefvarchitecture for vehicle-related tolling — Part 3: Data dictionary

Part 2:

Dnline browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

application data unit
data unit exchanged between ITS station application instances

3.2

container
group of data frames (3.4) and data elements (3.3) semantically belonging together in one place in the in-
vehicle information (3.8) structure

© IS0 2024 - All rights reserved
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data element
data type that contains one single datum

[SOURCE: ETSI/TS 102 894-2]

3.4

data frame
data type that contains more than one data element (3.3) in a predefined order

[SOURCE: ETSI/TS 102 894-2]

3.5

detecti(r zone
part of the road network that is passed by a vehicle in approach of the relevance zone (3.16)

3.6

digital n
structur
features

[SOURCE

3.7
driver a
parts of

3.8
in-vehic

nap database
bd set of digital and alphanumeric data portraying geographic locations and.relationships

:1S0 17572-1:2022, 3.9, modified — Note 1 to entry has been removed]

jvareness zone
he road network in which a message is presented to inform-drivers about upcoming situat

le information

bf spatial

ions

informatfion contained in the in-vehicle information data structure that is required by different intelligent

transpor

39
in-vehic

t system services

le signage

intelligeﬂlt transport system service that proyides static, as well as dynamic, road sign and mes;

informa

3.10
intersed
crossing

[SOURCH
3.11
link

direct to
ID (3.12)

[SOURCE

ion to drivers
tion
and/or connection of two.or more roads (3.14)

:1S0 17572-1:2022, 3.16, modified — Notes to entry have been removed.]

pological connection between two nodes in a given digital map database (3.6), that has a ur

: 1ISO¥17572-1:2022, 3.19, modified — Admitted term “edge”, domain "<ITS> and Note 1

age sign

ique link

to entry

have beg

n‘removed. The phrase "that has a unique link ID" has been moved to the end of the definit

ion. |

3.12
link ID

link identifier
[locally, globally] identifier that is uniquely assigned to a link (3.11)

[SOURCE: ISO 17572-1:2022, 3.20, modified — Preferred term and admitted term have been exchanged.
Note 1 to entry has been removed.]

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=e7b1f3b0d03ccb5a13feeb987fa88d79

ISO/TS 19321:2024(en)

3.13

minimum dissemination area

parts of the road network where the in-vehicle signage (3.9) message can be received by the potentially
targeted vehicles

3.14

road

part of the road network which is generally considered as a whole and which can be addressed by a single
identification like a road name or road number throughout

[SOURCE: ISO 17572-1:2022, 3.36, modified — Notes 1 and 2 to entry have been removed.]

3.15
road segment
part of alroad (3.14), having its start and end along that road

[SOURCH: ISO 17572-1:2022, 3.40, modified — Note to entry has been removed.]

3.16
relevange zone
parts of the road network for which the information in an Application Containefisvalid

3.17
road wogpks warning
alert for fouting road users around road construction and/or road repair

3.18
variabld message sign
electronjc sign board presenting text, symbols, or a combination of both

4 Abbhreviated terms

AVC Automated Vehicle Container

ASN.1 Abstract Syntax Notation Oné

BLOB data binary large object

C-ITS cooperative intelligent transport systems
DE data element

DENM decentralized environmental notification message
DF data frame

GIC General IVI Container

GLC Geographic Location Container

ID identification

ISC Infrastructure Support Container

ITS intelligent transport systems

ITS-S ITS station

IVI in-vehicle information

IVS in-vehicle signage

© IS0 2024 - All rights reserved
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LAC
MAP
MLC
PDU
RCC
RSC

ISO/TS 19321:2024(en)

Layout Container

map data message

Map Location Container
protocol data unit

Road Configuration Container

Road Surface Container

RWW
TC

5 In-y
5.1 Sti

5.1.1 (

The in-v
received
data typ
shall foll

The IVI g

The IVI 3
example
this doct

The VI 5
applicab

| 1 -
I'Uudu WUI' RS Wdllllllg

Text Container

'ehicle information data structure
ructural model

Feneral model

chicle information (IVI) structure represents the application’data unit to be transmi
by an ITS station (ITS-S). The IVI structure shall conformto-the syntax defined in Annex
b Tvistructure. This means that it shall be composed of Gontainers defined in this documsg
bw the form depicted in Figure 1.

IVI structurte

One or more
Application Container

Location
Container(s)

Management
Container

Figure 1 — IVI structure

tructure is extensible and other Containers can be added in the future.

tructure is infended to be encapsulated in a message with the appropriate ITS common hg
the 1tspduH€ader of ETSI/TS 102 894-2. The header structure and contents are out of the
ment and are specified in ETSI/TS 103 301, for example.

tructure shall contain a Management Container. The information in the Management Cor

tted and
| A as the
ent and it

bader, for
scope of

tainer is

ee the entire IVI structure. The presence of this Container is mandatory and it provides a1

receiving

ITS-S wi

(renmougtrinformmation to amdte the TV structure and decide o its further processing:

The IVI structure can contain one or more Location Container(s). The Location Container describes the
essential information for applications in the receiving ITS-S. Applications can use the location information
to understand how to apply information provided by Application Containers. Location Containers can
carry information relevant for different Application Containers or carry the same content but expressed
in different forms (see 5.2). This enables a receiving ITS-S to choose the appropriate location referencing
system that the ITS-S supports.

The IVI Structure can contain one or more Application Container(s). The Application Container provides IVI
information for use by an application. Application information is self-contained and refers to the location
information for its spatial validity. Application information of the same type shall not refer to overlapping

© IS0 2024 - All rights reserved
4


https://standardsiso.com/api/?name=e7b1f3b0d03ccb5a13feeb987fa88d79

ISO/TS 19321:2024(en)

relevance zones. Each Application Container refers to zones defined in the Location Container identified by
their identifications (IDs) for the following usage:

a) dete

ction zone,

b) relevance zone, and

¢) driver awareness zone.

An Application Container may optionally provide information about the minimum awareness time, that is,
the minimum time for which the IVI should be available before the vehicle enters the relevance zone. This
MinimumAwarenessTime information can be used by the receiving ITS-S to determine the appropriate driver

awarene,

ss zone

51.2 (

When an
of the ap

lonceptual zones

ITS-S receives the IVI structure, the ITS-S can interpret the application information in th
propriate location information. Principally, there are four conceptual zones:

a) minimum dissemination area;

b) dete
c) driv
d) reley
The Min

an ITS-S
the relev

In some §
at a cert
relevanc
that the
different
areceivi

The 1VI ¢
zone car
dynamic
to be pre

ction zone;
b awareness zZone;
rance zone.

mum Dissemination Area refers to the minimum areawhere the IVI structure is dissemi
based on application requirements. The extension of.the Minimum Dissemination Area is

ituations, a vehicle ITS-S needs to be able to detect whether or not it is approaching a releva
hin minimum time before it enters the releance zone. This is, for example, to guarantee
e zone is detected immediately at its entry (e.g. in case of a very small relevance zone) orto g
relevance zone is correctly detected (in-case it is near to other road segments, e.g. para
altitude level). Therefore, a detection'zone occurs in the approach to a relevance zone. In th
g ITS-S moves through the detection zone, it can detect that it is approaching a relevance z

an be used to inform driverstabout upcoming situations in a relevance zone. The driver ay
be determined by the receiving ITS-S because the driver awareness zone can be base
status of the receiving'[TS-S and can depend on the presence of other higher priority inf
sented. Alternatively, the driver awareness zone can be provided by the sending ITS-S for

the receiving ITS-S.

The reley

Example

Fance zone covers the area where the information in the Application Container is applicabl

5 of the detection and relevance zones for the spatial validity of the IVI Structure are illus

Figure 2

entire c

In traffic direction East (right-hand traffic), i.e. under the green middle barrier, the figu

ant application standards or specification(s) and isitherefore out of scope of this document.

P context

nated by
efined in

nce zone
that the
uarantee
lel or on
is way, if
pne.

vareness
d on the
brmation
usage by

4

trated in
re shows
5, for the

a detectaili)n zohe and a relevance zone for a speed limit (80 km/h) under slippery road condition

rrageway. The driver awareness zone can be physically overlapping with the detection zo}

he (butis

not necessarily equal in size). In traffic direction West, Figure 2 shows lane-specific detection and relevance
zones for speed limits (80 km/h and 100 km/h) and lane closure (red X).

© IS0 2024 - All rights reserved
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Relevance Zone

Detection Zone

Relevance Zone

Detection Zone

Relevance Zone

Detection Zone

HS

L3

L2

L1

L1

L2 Detection  Awareness:

Zone

L3

:Zone

................

Q
0‘%
(1:\

Relevance Zone

>

HS

Figure 2 — Spatial validity for IVI: Detection and relevance zones

The Locgtion Container always contains a definition of one>or more zones which can represent a detection
zone, ar¢levance zone, or both. In Figure 2 in traffic direction East, from left to right, the first zone rgpresents
a detectipn zone and the second zone represents a relevance zone.

In Figurg 3 in traffic direction East, from left to right, the first zone represents a detection zone. The second
zone theh represents relevance zone 1, and this'same zone also serves as a detection zone for relevgnce zone

2, and so|on.

© IS0 2024 - All rights reserved
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L1

L2

L3

HS

5.2 Location referencing

5.2.1 (

There ar

— geog
inde

— map

52.2

Geograp
means fd

AnlITS-S
Containe
referencd

LECED iAwareneSSE Relevance Zone 1 ||Relevance Zone 2 Relevance Zon Gljx
Zone EZOIle . (1;6
B B @
N
. _Cn

Figure 3 — Adjacent relevance Zones

Feneral

e essentially two different ways of referencing road locations (see ISO 17572-1):

raphic location referencing, when\referencing a regular or irregular division of space which exists

pendently of the representation of the road network;

based location referencing, when referencing attributes of the road network itself.

heographic location(referencing

hic location referencing systems are coordinate systems in a specified dimension (D) tha
r expressingldocations as D-tuples of individual coordinates.

sending an' VI Structure provides one or more common reference position(s) in the Geographid
. The coordinate system in which a particular reference position is defined is specified impli
position is the reference for the description of a static zone or a dynamic (moving) zone.

[ provide

Location
ritly. This

There ar

: ) " 1 3] TR | o 1 el o P
vdl'IOuS OpPLIUILS LU UCSLTITIDE d Z01IC 1T LIE GCUZTI dPITIC LULdLlUll COIILAIIICT .

— adistance value indicating the extension of the zone from the reference position and the heading relative
to the reference position (this is the simplest option);

— anarea that includes a set of roads, described by a closed polygonal chain;

— aroad segment characterized by a longitudinal extension or along track extension and a lateral extension
or cross-track extension, described using one of the following options:

— anopen polygonal chain appropriately placed on the road and an implicitly defined lateral extension
over all driveable lanes of the carriageway or of one driving direction. "Driveable lane" refers to

© IS0 2024 - All rights reserved
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those lanes that are legally allowed for driving, including the regular driving lanes that are normally
open for driving and optionally the (inner or outer) hard shoulder if it is opened for driving;

anopen polygonal chain appropriately placed on the road and an explicitly described lateral extension
over a single lane. This allows the description of any physical lane, including regular driving lanes
and inner or outer hard shoulders;

anopen polygonal chain appropriately placed on the road and an explicitly described lateral extension
over a set of lanes. This allows the description of any set of parallel lanes, e.g. at a motorway junction
the set of lanes that are exiting or the set that of lanes that are going straight.

zones can be described by referencing the common reference position or by referencing to (one of)

Adudacermibad 2o )

Determination of the relevance of VI is carried out by referencing the location of a receiving1TS-$ relative

to the zo

the alreK, deseribedorets-

e(s). As a vehicle progresses, its motion creates a series of points. The series, when assembled as a

set, tracgs the path of the vehicle. The path enables a receiving ITS-S to locate itself withsespect to|the zone

and to dg¢tect the applicability of a relevance zone and the approach into a relevance zone.

5.2.3 Map-based location referencing

This dochiment supports map-based location referencing, by reference to alink ID in a digital map Hatabase
(the “malp”). The supported map is the Map Data Message (MAP) defined\in ISO/TS 19091:2019. [This can

also be alMAP Extended Message as defined in ETSI/TS 103 301.

An ITS-S|sending an [VI structure provides one or more references{o Map Data Messages in the Map|Location
Containgr. The Map Data Message can represent an intersectionh: this is when the option intergections

is used.

Alternatively, the Map Data Message can representya road segment: this is when the option

roadsegnents is used. The reference to the Map Data Message includes the type of option that is referred to.

A zone c

such a mssage is called 1ane1D.

Determi

links in the Map Data Message.

6 IVI

61 M

6.1.1

in be described with reference to one or morelinks defined in the Map Data Message. The |ink ID in

ning the relevance of IVI is carried out bizreferencing the location of a receiving ITS-S relatjve to the

Containers

nagement Container

efinition

The Marlagement Container contains information regarding the management of the IVI structufe which

supportq the receivinig ITS-S to deal with the lifecycle of the IVI. It includes information whig

h allows

receiving ITS stations to identify further processing. Table 1 describes the contents for inclusi
Managerhent Gontainer. The syntax is defined in Annex A as a mandatory component of the d
IviStrudt@ze of type IviManagementContainer.

n in the
ata type
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Table 1 — Management Container

Container Component M/02 Description
[VI Management |serviceProviderId M Identifies the organization that provided the IVI
Container by using the DF pProvider.
iviIdentificationNumber M Identifier of the IVI structure, as assigned by the
Service Provider using the DE
IviIdentificationNumber.
timeStamp 0 Timestamp of the generation or last change of
information content using the DE TimestampIts
imported from ETSI/TS 102 894-2.
raldErom o Starttime-ofthe-vatiditypertod-ofthe-message
using the DE TimestampIts imported;ffom
ETSI/TS 102 894-2.
validTo 0 End time of the validity period ofithe m¢ssage
using the DE TimestampItgimported ffom
ETSI/TS 102 894-2.
connectedIviStructures 0 List of other iviIdentificationNumbgr
identifying other [VI'structures of the shme
authority which-are connected to the V]I
structure usipgthe DF
IviIdentificdtionNumbers.
iviStatus M Status of the IVI Structure using the DE
Ivistatus.
Extensioh to the |connectedDenms 0 List'of IDs of DENMs which are semanti¢ally con-
Management Con- hected to the IVI, using the DF ActionIfiList
tainer imported from ETSI/TS 102 894-2.
a  Mandpatory (M) shall be included in the Container. Optional (0).nmaybe included in the Container.
6.1.2 Usage — Management Container
The Manpgement Container shall include the components serviceProvideridand iviIdentificatidnNumber.
It can alqo include the component timeStampg
The ivilldentificationNumber in the Management Container is assigned by the service provider ard should
be retairjed as long as the IVI Structure exists throughout its various updates and changes.
NOTE 1 | Theorganization providingthe IVI (e.g. the Service Provider, as defined in ISO 17427-1) is uniquely jdentified
by a ser{iceProviderId. The IV Structure is uniquely identified by the combination of serviceProviderid and
iviIdenfjificationNumber,
The component timestéanpg’should identify different versions of the IVI structure due to updates (including
cancellations and negations, see ivistatus) managed by the service provider. This component should be
included|if the sending ITS-S foresees the sending of updates of the IVI structure.
The Manpgemnient Container can include the components validFrom and validTo.
The Manpgement Container shall include the component ivistatus.

The optional components validFromand validTo indicate the overall validity of the IVI structure as provided
by the service provider. If validrromis not present, the IVI structure is valid when received. If va1idTo is not
present, no information about the expiration of the information is given. In this case the IVI structure should
be explicitly cancelled, see ivistatus.

A receiving ITS-S should check whether the status of the [VI structure is any one of the following:

— new,i.e.iftheivistatusis“new”orifthecombinationofserviceProviderrdandiviIdentificationNumber

is di

fferent from other received messages, or both;

© IS0 2024 - All rights reserved
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— updateofareceivedIVIstructure,i.e.iftheivistatusis“update” orifthecombinationofserviceProvider1d
and ivildentificationNumber is equal to those from another received structure and the timestamp is
more recent, or both;

— duplicate of a received structure, i.e. if the combination of ivistatus, serviceProviderid and
iviIdentificationNumber is equal to those from another received structure and also the timestamp is
the same;

— cancellation, i.e. if the ivistatus is “cancellation”;

— negation, i.e. if the ivistatus is “negation”.

The defi

ition of any actions for IVI handling based on the status and validity of the IVI structure i

s outside

the scop

The serv
the comi

The Man
to other
other IT
structur

EXAMPL]J
observe 1]
to conges
purpose,

national 4

Where 1
connectsd

about th
EXAMPLJ

b of this document.

hunication technology and connect those IVI structures belonging together.

b-Ss. In this case the service provider should maintain the consistencybetween the conn
bs when they are updated or cancelled.

1 In some situations, vehicles to which special regulations apply~(such as heavy vehicles
ational regulations rather than a specific contextual regulation in place (e.g. a limitation to 100

peed regulation in force for all vehicles.

he Container’s extension is used, the Management Container can include the co
dpenms to connect the IVI structure to DENMs(See ETSI EN 302-637-3) that provide infi
P same situation.

be sent out using an IVI structure.

NOTE 2

protocol |
can be sig
structure

ayer information which is contained, for example, in the ITS PDU Header. In addition, since the IVI
ned at the service provider before transmission, it is not possible to add the ID of the sending ITS-S

6.2 Location Containers

6.2.1 (

The IVI g
the zone

— the

Feneral

5 to support the Application Containers. This document supports the following Location Co

[eographic Location Container (GLC), as part of the root of the Tvicontainer data type d

Ann

PXA;

ice provider can divide the IVI into structures of appropriate size in relation to the capabilities of

hgement Container can include the component connectedIvistructures to connect the IVI Jtructure
[VI structures provided by the same service provider that have been transmitted previously or by

bcted IVI

need to
km/h due

tion does not apply to heavy vehicles which are required to obsefwe the national limit of 80 km/h]). For this
the [VI structure transmitted for contextual speed purposes canbe connected to a different IVI cafrying the

mponent
brmation

2 Abasic road works warning can be sent\out using one or more DENM. More detailed infornfation can

The identification of the ITS-S (ITS!S'ID) is not contained in the Management Container bedause it is

structure
to the IVI

tructure cantinclude several Location Containers. The Location Container contains infornpation on

ntainers:

efined in

— the Map Location Container (MLC), as an extension to the Ivicontainer data type defined in Annex A.

Annex B

provides visual examples of typical Location Container configurations.

6.2.2 Geographic Location Container

6.2.2.1

Definition

The GLC is built up of a common content that provides information about the common reference position and
the repetition of n parts which define the zones.

© IS0 2024 - All rights reserved
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The data elements for inclusion in the GLC are described in Table 2. The syntax is then defined in Annex A as
the data type GeographicLocationContainer.

Table 2 — Geographic Location Container (GLC)

Container parts Component M/02 Description
Common location |referencePosition M  |The common reference position, i.e. any suitable posi-
Container content tion which serves as a potential reference for

the Location Container arts in this Container,
the DF

ReferencePosition.

using

ETSI/TS 102 894-2.

referencebPositionTime Q Time atwhich the reference position, if riyn:\rrlic,
was valid, using the DE TimestampIts imported from

using the DF Heading imported from ETSI/
TS 102 894-2.

referencePositionHeading 0 Direction of the reference position, if-dynamig

referencePositionSpeed 0 |Actual speed of the reference position, if dyn:

2.

using the DF speed impe¥rted from ETSI/TS 102 894-

mic,

Location

(n parts)

zoneld M |Identifier of the definition of the zone, using the DE
Containe part Zid.

laneNumber 0 |Identification ofthe lane represented by the
GeographicLecation Container part using thg

LanePo§/tYon imported from ETSI/TS 102 $94-2.

DE

direction of applicability of the sign, at the
reference position, using the DE Headingval
ported from ETSI/TS 102 894-2.

zoneExtension 0.1> |Extension of the zone as a circular area arourjd the
referénce position in 10 m units.
zoneHeading 0 |Applicable heading of the zone, e.g. the effective

he im-

zone 0.1 |Definition of a zone using the DF zone.

element O

a2 Mandpatory (M) shall be included in the Containet.Optional (O) may be included in the Container.

b Condijtional Optional (0.1) shall be included inthe Container if the other element 0.1 is absent and shall be absent i

1 is present.

fthe other

6.2.2.2

The IVI structure shall cofitain, in one or more of the GLC(s), the zones referred to by the Ap

Containg

each othegr, should beincluded in the same GLC.

The GL(Q
The GLC

referend

Usage

rs. All definitions)of zones that are based on the same reference position, or that are ref

shall include the component referenceprosition to describe the common reference
can jnclude the optional components referencePositionTime, referencePositionHead
ePds ¥tionspeed when describing a common reference position for a moving zone.

plication
erencing

position.
ing,and

The GLC

. ) 11 1.1 £ 1 4] 4 La nl P 4ol 111 a1 A
dI US4 ITICIUUT, 10T TAUIT ZUTIT, THIT CUIHTPDUITITIIU 20N e LTd. TS CUIITPUIITIIU SIIdIT UT USTU Uy A

Containers to refer to the zone definition.

plication

The GLC part shall include the optional component 1aneNumber for each zone if the zone definition is

restricte

d to a specific lane. Otherwise, the component shall be absent.

The GLC part can include the component zoneHeading to support zone detection at the reference position
based on the direction of applicability of the sign.

EXAMPLE

heading at the beginning of such a lane rather than the definition of the zone (i.e. the lane) itself.

© IS0 2024 - All rights reserved
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The GLC part shall include, for each zone, one of the following optional components to define the zone: the
component zoneExtension or, alternatively, the component zone. For details about the various options to

describe

a zone using the component zone, see 7.2.31.

6.2.3 Map Location Container

6.2.3.1

Definition

The MLC is built up of a common content that provides the reference to a MAP and the repetition of n parts

which de
The data

fine the zones with reference to the definition of lanes in the MAP.

elements forinclusion in the ML.C are described in Table 3 The syntax i then defined in Annex A as

the data [type MapLocationContainer.

Table 3 — Map Location Container (MLC)

Contaiper parts Component M/032 Description

Common|Location |reference M Reference to a MAP, using the DF

ContaineJ content MapReference imported from ETSI/TS 102 894-2.

Location zoneld M Identifier of the definition of the zone, using the DE

Containef part zid.

(n parts) laneIds 0 List of identiffers of links defined in the reference
MAP message'that constitute the zone, using the
DF LanéTds.

a  Mand

dtory (M) shall be included in the Container. Optional (O) may be inclided in the Container.

6.2.3.2

The 1VI
Containg
the same
achieve 3

The MLC

The ML(C
Containd

The ML(
specific
referenc

6.3 Ap

6.3.1 General

Usage

structure shall define, in one or more of the. MLC(s), the zones referred to by the Ap

rs, unless the zone definitions are provided’in a GLC. All definitions of zones that are
MAP, whether they are connected or notinterconnected, should be included in the sam
more efficient coding.

shall include the component referénce to provide the link to the MAP message.

partshall include, for each zone, the component zone1d. This component shall be used by Ap
rs to refer to the zone defjnition.

part shall include the-component 1ane1ds for each zone, if the zone definition is rest
ink(s) defined in theyMAP. If the zone definition applies to the entire set of links describ
bd MAP, the component shall be absent.

plication'€ontainers

plication
based on
e MLC to

plication

ricted to
ed in the

The spec

eIV Linfarmatian for 1 agivan cituation can ho forrnd in ana Ar nlication Caontainaod
T VT rorTic T TV oo rcaoer ot =4 o e-Or

s. In this

ITCotror ottt

]
B
g

TIONTTOT S T T Tot-TotTT TT T TIT

document, seven Application Containers are specified:

— the General IVI Container (GIC) for supporting services such as in-vehicle signage (IVS), contextual
speeds, and road works warning (RWW), as part of the root of the Ivicontainer data type defined in
Annex A;

— the Road Configuration Container (RCC) for transmitting the configuration of the road in terms of lanes,
their type, and status, as part of the root of the Tvicontainer data type defined in Annex A;

— theTextContainer (TC) for transmitting textand optionally,images, as part ofthe root ofthe 1vicontainer

data

type defined in Annex A;
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— the Layout Container (LC) for conveying information about the underlying layout of IVI, as part of the

root

of the 1vicontainer data type defined in Annex A;

— the Automated Vehicle Container (AVC), as an extension to the Ivicontainer data type defined in
Annex A;

— the Road Surface Container (RSC), as an extension to the Tvicontainer data type defined in Annex A;

— the Infrastructure Support Container (ISC), as an extension to the Tvicontainer data type defined in
Annex A.

6.3.2 General IVI Container

6.3.2.1

The purpose for a General IVI Container is to provide information associated with fixed and’dynal

signs (e.
like in-v
see Refet

The dat3
Annex A

Definition

b. matrix signs and parts of variable message signs) to support ITS servicesyand their U
bhicle signage, contextual speeds, and road works warning. For descriptionsof these u
ence [11].

elements in the General IVI Container are described in Table 4. Fhe syntax is then d
as the data type GeneralIviContainer.

mic road
se cases
se-cases,

bfined in
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Table 4 — General IVI Container

Container
parts

Component

M/03

Description

General IVI
Container
part

(n parts)

detectionZonelIds

0

List of identifier(s) of the definition(s) of the detection
zone(s), using the DF ZoneIds.

its-Rrid

0

Identifier of the ITS regulatory region to which the
Container is applicable using the DE
VarLengthNumber as imported from ETSI/TS 102 894-
2.

relevanceZonelds

List of identifier(s) of the definition(s) of the relevance
zone(s), to which the Container applies, using the DF

Zonelds.

direction

Direction of relevance within the relevancezagne(s)
listed in the component relevanceZohélds, ysing the
DE Direction asimported from ETSI/TS 102 894-2.

driver
AwarenessZonelds

List of identifier(s) of the definjtion(s) of the dyiver
awareness zone(s), using the DF-Zone1ds.

minimumAwarenessTime

Time in tenths of seconds béfore the vehicle efters the
relevance area, in which'\the IVI should be avajlable as
a minimum.

applicablelanes

List of identifierstof'the lane(s) to which the C¢ntainer

applies using the.DF LanePositions.

iviType

Priority of€he*Container information within the over-
all context of IVI. See DE IviType.

iviPurpose

See DEyIviPurpose.

laneStatus

Status of the lane(s) to which the Application Contain-

er Part applies. See DE Lanestatus.

vehicleCharacteristics

Vehicle characteristics for which the IVI is applicable.
See DF

VehicleCharacteristicsList.
The applicable regulations, such as limits, are|defined
as part of the roadSignCode component.

driverCharacteristics

Driver characteristics relevant for regulationg.
See DE DriverCharacteristics.

layoutId

Identifier of the connected layout definition
in the IVI structure using the type
INTEGER (1..4,...).

preStoredLayoutId

Identifier of a pre-stored layout definition using the
type INTEGER (1. .64, ...).

roadSi¥gn€odes

Ordered list of applicable road sign codes accdrding to
the selected catalogue, including additional attributes,
using the DF RoadSignCodes. If present, an additional
panel shall follow the sign to which it is associated.

extraText

List of text lines associated to the ordered list|of road
sign codes. Fach piece contains language cadelplus

extra, limited-size text in the selected language using
the DF ConstraintTextLinesl.

a  Mandatory (M) shall be included in the Container. Optional (O) may be included in the Container.

6.3.2.2 Usage

The 1VI structure can contain information associated with fixed and dynamic road signs in one or more
General IVI Container parts. All parts that semantically belong together should be included in the same

© IS0 2024 - All rights reserved

14



https://standardsiso.com/api/?name=e7b1f3b0d03ccb5a13feeb987fa88d79

ISO/TS 19321:2024(en)

Container (e.g. all parts belonging to the same situation such as a road works warning). The following
provisions apply to each General IVI Container part.

a)
b)

)

g)

h)

The GIC part can include the identifier(s) for detection zone(s) in the component detectionZoneIds.

The GIC part shall include either the identifier(s) of a relevance zone in the component relevancezonelds
or of an ITS regulatory region in the component its-rrid, or both. If both components are present, the
ITS regulatory region identifier points to the regulatory region definition and to the national regulations
in place. If only the component its-rrid is present, the ITS regulatory region identifier points to the
regulatory region definition only.

The GIC part can include the component direction to describe the direction of relevance within a
reley S He-aroad-sesment-withrespe o-the-directHonassectatedtothesegment.
If the component direction is present, all relevance zones of type segment listed inside the component
relefvanceZoneIds shall have the same implicit direction.

For driver awareness purposes, the GIC part can include either the identifier(s), of recommended
driver awareness zone(s) in the component driveraAwarenessZoneIds or the recémmended rhinimum
awareness time in the component minimumAwarenessTime Or none of those.

The GIC part can include the component applicableLanes to describe indepéndently from information in
the Location Container the lane(s) to where the information applies. This §erves as a basis for co[Erelating
the information to a lane in case the location information does not support lane identificatipn. If the
infofmation applies transversally to the entire relevance zone (all l1aries), the component shall be absent.

The |GIC part shall include the component iviType to providé a*means to triage the IVI infprmation
basdd on degree of criticality. This does not provide prioritiZation over other relevant information such
as tHose from CAMs or DENMs.

The| GIC part can include the following optional components: iviPurpose, laheStatus
drivlerCharacteristics, and vehicleCharacteristies. The component lanestatus describep special
progerties of the relevant lane(s) and can be usedas an alternative to the Road Configuration Cpntainer.
The fehicleCharacteristics indicates for which vehicles the information is applicable and can be used
e receiving ITS-S to filter out non-appli€able Application Container parts.

IC part shall include the componeht roadsigncodes to specify which road signs are applicable for
a relevance zone. Road sign codes aré dependent on the referenced classification scheme. A sending
should select the road sign from a catalogue which is known to be supported by a feceiving
. Additional attributes to-the' road sign code can be added as provided for by the options |n the DF

EXAMPLE1  One GeneralMVI Container Part is used for exactly one main traffic sign. The road sign code of
ain sign is listed-as-the first entry in the component roadsignCodes. Additional supplementajry panels
hich a road signncode is available can be listed thereafter. The sending ITS-S can include the copmponent
predtoredLayoutld-to connect the content of the container to a pre-stored layout template defingd by the
service provider.

The |GIC part can include the component extraText. This component can be used to present afditional
textjassociated to a sign, such as the text displayed on a supplementary panel, for which no foad sign
codd iscdvailable in the selected catalogue.

EXAMPLE 2  extraText contains one line of text per road sign code (main sign or supplementary panel)
included in the component roadSignCodes. If present, this component is filled with as many entries as there are
in the component roadSignCodes. If a road sign does not have extra text associated, a string with a single NULL
character (ASCII 0x00) is used.

Alternatively, the component extraText can be used to repeat the same text associated to the main sign in
different languages with the appropriate language code.
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6.3.3 Road Configuration Container

6.3.3.1 Definition

The purpose of the Road Configuration Container is to convey information regarding the actual or planned
configuration of a road segment. This information can be used by the receiving ITS-S for localization and/or
navigation purposes.

The data elements in the Road Configuration Container are described in Table 5. The syntax is then defined
in Annex A as the data type RoadConfigurationContainer.

Table 5 — Road anfignratinn Container

Contpiner Component M/02 Description
parts
Road relevanceZonelds M  |List of identifier(s) of the definition(s) of|the rele-
Configurption vance zones to which the Contdiner part|applies,
Containe part using the DF Zone1ds.
(n parts) If it contains only oneinstance of value 32, the

identifiers of the zgnes are given in the cpmpo-
nent laneConfiguration.

roadType M |Type of road in-the zone, see DE RoadTyde im-
ported fromETSI/TS 102 894-2.
laneConfiguration M  |List ofinformation records about single lanes

composing the relevance zone(s), using the DF
LaneConfiguration.

a  Mandatory (M) shall be included in the Container. Optional (0) may beincluded in the Container.

6.3.3.2 | Usage

The IVI structure can contain information associated'with the road configuration of a road segment jn a Road
Configuration Container. The IVI structure can.contain information associated with adjacent road Jegments
(e.g. subgegments of a larger road segment) in/various parts of the same Road Configuration Container.

The RCC|part shall include the identifiet(s) of the applicable relevance zone(s) describing a road|segment
in the cpmponent relevancezonelds, or alternatively include the identifier(s) of the applicabl¢ zone(s)
describing a single lane in the dataframe raneInformation.

NOTE The term “relevance,zone” in the context of this clause means a zone to which the Road Configuration
Containef part is applicable. lt-does not mean that the zone is necessarily a relevance zone for another Application
Containef. A Road Configuration’Container part can be used to describe any zone, regardless of how the zone|is used in
other Application Containers:

The RCC|part shall include a list of data frames LaneTnformation corresponding to the lanes compgsing the
road segment inthé component laneconfiguration in the following way: the data frame LaneInfprmation
can be rgpeated.as often as needed to describe all lanes present; the data frame rLaneInformatidn can be
repeated more times for the same lane in order to convey information regarding physically distincf parts of
the lane which feature different attributes, or regarding logically distinct, but physically overlapping lanes
that for example feature different validity periods.

EXAMPLE1 A single lane in a road segment subject to roadworks merges with another lane at the start of the
roadworks zone and opens again as a separate lane at the end of the roadworks zone. The lane is represented by two
instances of LaneInformation, one merging with the second lane, the second one starting as an open lane again.

EXAMPLE 2  Asinglelaneinaroad segmentsubjecttoroadworks has differentlane delimitations with corresponding
zones defined in the Location Container. The lane is represented by three instances of LaneInformation, the first one
with no delimitation left and right, the second type with delimitation of type “wall” left and right, the third one with
no delimitation left and right.

EXAMPLE 3  An emergency lane can be opened to traffic during peak hours, hence that same physical lane has two
logical representations which are time-dependent.
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6.3.4 Text Container

6.3.4.1 Definition

The purpose for Text Container is to allow the presentation of additional information for usage in the in-
vehicle signage use case or of information which is not IVS related. This information is in the form of text or
an image file. For descriptions of these use-cases, see Reference [11].

The data elements in the Text Container are described in Table 6. The syntax is then defined in Annex A as
the data type TextContainer.

Table 6 — Text Container

Contajner Component M/02 Description
parts
Text detectionZonelIds 0 |List of identifier(s) of the definition(s) of the'detection
Containefr part zones, using the DF ZoneIds.
(n parts) relevanceZonelds M |List of identifier(s) of the definition(s).of the relevange
zone(s), to which the Text Containey applies, using the DF
Zonelds.
direction O |Direction of relevance within-the relevance zone usipg the DE
Direction asimported from ETSI/TS 102 894-2.
driver O |List of identifier(s) of thé definition(s) of the driver
AwarenessZonelds awareness zone(s);ising the DF Zone1Ids.
minimumAwarenessTime O |Time in tenths of seconds before the vehicle enters the
relevance zone)in which the IVI should be available 3s a mini-
mum.
applicablelLanes 0 |List ofidentifier(s) for the lane(s) to which the Text
Container applies, using the DF LanePositions.
layoutId O |ldeéntifier of the connected layout definition in the IVl
Structure.
preStoredLayoutId O ™ |Identifier of a pre-stored layout definition.
text O |List oflanguage codes and text in the selected langugge,
using the DF TextLines.
data M |Data binary large object (BLOB) of a defined type (file).
Extensiopto |[iviType M  |Priority of the Container information within the overall
the Text on- context of IVI. See DE IviType.
tainer Pgrt laneStatus O |Status of the lane(s) to which the Container
part applies. See DE LaneStatus.
vehicléCharacteristics O |Vehicle characteristics for which the VI is applicablg.
See DF vehicleCharacteristicsList.
a  Mandpatory (M)shall be included in the Container. Optional (O) may be included in the Container.
6.3.4.2 | Usage

The IVI structure can contain text information or data associated with dynamic road signs in one or more
Text Container parts. All parts that semantically belong together should be included in the same Container
(e.g. all parts belonging to the same sign). The following provisions apply to each Text Container part.

a) The TC part can include the identifier(s) for detection zone(s) in the component detectionzoneIds.

b) The TC part shall, at minimum, include one identifier of the applicable relevance zone in the component
relevanceZonelIds.

¢) The TC part can include the component direction to describe the direction of relevance within a
relevance zone representing a road segment, with respect to the direction associated to the segment.
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f)

g)

In

1y

2)

6.3.5 Layout Container

6.3.5.1 | Definition

ISO/TS 19321:2024(en)

In case the component direction is present, all relevance zones of type segment listed inside the
component relevancezoneIds shall have the same implicit direction.

For driver awareness purposes, the TC part can include either the identifier(s) of recommended
driver awareness zone(s) in the component driverAwarenesszoneIds or the recommended minimum
awareness time in the component minimumAwarenessTime, or none of those.

The TC part can include the component applicableLanes to describe independently from information in
the Location Container the lane(s) to where the Text Container applies. This serves as a basis to correlate
the information to a lane even if the location information does not support lane identification. If the
information applies transversally to the entire relevance zone (all lanes), the component shall be absent.

The OO v < pEginer to a
defipition of the layout as defined in the Layout Container in the IVI structure or the, Component
presftoredLayoutId to connect the content of the Container to a pre-stored layout template:

The [TC part can include the component text. The sending ITS-S can repeat the,'same text in the
component text in different languages with the appropriate language code. The P€"Part shall include
datal of any predefined type in the component data. If there is no data to include;the compornent data
shall] be present without data, i.e. only containing a length indicator indicatingdength 0.

case the Container’s extension is used, the following applies.

The [FC part shall include the component iviType to provide a meansito triage the IVI informatipn based
on dpgree of criticality.

The |TC part can include the optional components lanesfatus and vehicleCharacteristfics. The
component lanestatus describes special properties of the relevant lane(s) and can be usgd as an
alternative to the Road Configuration Container. The component vehicleCharacteristics indicates for
whigh vehicles the information is applicable and can-bé used by the receiving ITS-S to filter [out non-
appljcable Application Container parts.

The purpose for the Layout Container is to convey information about the suggested graphical layqut of the
information provided by General IVi.Container(s) or Text Container(s) or both being displayed to the driver.
This can|be used, for example, to\present the information in the vehicle with a similar arrangenjent as is
presented on the road, i.e. by reflecting the real layout of the variable message sign on the road o1 in other

more appropriate ways.

The datalelements in the.ayout Container are described in Table 7. The syntax is then defined in Afinex A as

the data ftype Layout€@ntfainer.

Table 7 — Layout Container

Contaijner Component M/02 Description
Parts
Layout layoutlId M |Identifier of the layout definition inside the IVI structure.
Container Part [neignt 0  |Height of the layout grid in number of grid points along the y
(n parts) direction.
width 0  |Width of the layout of the grid in number of grid points along

the x direction.

layoutComponents M  |List of definitions of the components on the grid using the
DF LayoutComponents.

a

Mandatory (M) shall be included in the Container. Optional (O) may be included in the Container.
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The IVI structure can contain layout information associated to General IVI Container(s) and or Text
Container(s) in one or more Layout Container parts. Each part shall specify one single layout. The following
provisions apply to each General Layout Container part.

a) The layout is defined as a two-dimensional grid of coordinates with a size defined by the number of
grid points along the x and y directions. The centre of the reference system is in the lower left corner of
the grid with the x coordinate horizontally and the y coordinates vertically. Components are rectangles
defined by their width and height and the position of their lower left corner on the grid.

b) The LC Part shall include for each layout the components layoutid and layoutCompone

nts. The

drtrare-optie can also
from the sum of clude all
definpitions of components of a layout in the component 1ayoutComponents.
6.3.6 Automated Vehicle Container
6.3.6.1 | Definition
The purpose for the Automated Vehicle Container is to contain information @ssociated with real gr virtual
road sighs which is specific for automated vehicles to support use cases like cooperative adaptiye cruise
control dr platooning. For descriptions of these use-cases, see Reference f11] and [12].
The datalelements in the Automated Vehicle Container are describedin Table 8. The syntax is then defined in
Annex Afas the data type AutomatedvehicleContainer.
Table 8 — Automated Vehicle Container
Containjer Component M/02 Description
parts
Automatpd |detectionZonelds 0~ | List of identifier(s) of the definition(s) of the detection
Vehicle zone(s), using the DF ZoneIds.
Container relevanceZonelds M |List of identifier(s) of the definition(s) of the releyance
part zone(s), to which the Container applies, using thg DF
(n parts) Zonelds.
direction O |Direction of relevance within the relevance zonefusing
the DE Direction asimported from ETSI/TS 1(2 894-2.
applicablelanes 0 |List of identifiers of the lane(s) to which the
Container applies using the DF LanePositions.
vehicleChakagcteristics 0  |Vehicle characteristics, for which the Container if appli-
cable using the DF vehicleCharacteristicsLifst.
automitedvVehicleRules 0.1b |Alist of rules applying to automated vehicles usipg the DF
AutomatedVehicleRules.
RFatooningRules 0.1 |Alistofrules applying to automated vehicles in 4 platoon
using the DF PlatooningRules.
a Man atUl )’ (1"{) Dha}} bC ;ll\,‘ludcd ;ll thC CUllta;llCl. Cl_ltl\}lla} (C) lllay bc ill\,lludcd ;ll thC CUllta;llCl.
b Conditional Optional (0.1) shall be included in the Container if the other element 0.1 is absent and may be included if the
other element 0.1 is present.

6.3.6.2 Usage

The IVI structure can contain the information associated with automated vehicles in one or more Automated
Vehicle Container parts. All parts that semantically belong together should be included in the same container
(e.g. all parts belonging to the same situation). The following provisions apply to each Automated Vehicle
Container part.

a) The AVC part can include the identifier(s) for detection zone(s) in the component detectionzZoneIds.
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b) The AVC part shall, at minimum, include one identifier of a relevance zone in the component
relevanceZoneIds.

¢) The AVC part can include the component direction to describe the direction of relevance within a
relevance zone representing a road segment, with respect to the direction associated to the segment. In
case the component direction is present, all relevance zones of type segment listed inside the component
relevanceZoneIds shall have the same implicit direction.

d) The AVC part can include the component applicableLanes to describe independently from information in
the Location Container the lane(s) to which the information applies. This serves as a basis for correlating the
information to a lane even if the location information does not support lane identification. If the information
applies transversally to the entire relevance zone (all lanes), the component shall be absent.

e) The AYC part can include the component vehicleCharacteristics to indicate for which types\oef vehicles
the information is applicable. This information can be used by the receiving ITS-S to filter out fign-applicable
Automated Vehicle Container parts.

f) The AC partshallinclude either one or both of the components automatedvehicleRuldd®fplatoonfingRules
to specify applicable rules for automated vehicles. This information is intended for processing and application
by the receiving ITS-S in the automated vehicle, as well as optionally for presentation to the driver.

6.3.7 oad Surface Container

6.3.7.1 | Definition

The purpose for the Road Surface Container is to convey informationregarding condition of the roadl surface
i.e. the pavement. This information can be used by the receivingITS-S for driving automation purpg¢ses.

The datd elements in the Road Surface Container are desévibed in Table 9. The syntax is then dgfined in
Annex Alas the data type RoadsurfaceContainer.

Table 9 — Road'Surface Container

Container Component M/032 Description
parts
Road detectionZonelds 0 List of identifier(s) of the definition(s) of the
Surface detection zone(s), using the DF ZoneIds.
Containef | elevancezonelds M List of identifier(s) of the definition(s) of the
part relevance zone(s), to which the Container applids, using
(n parts) the DF Zone1Ids.
direction 0 Direction of relevance within the relevance zong using
the DE Direction asimported from ETSI/TS 102 894-
2.
roadSu¥faceStatic 0.1b Static characteristics of the road surface of the foad
Chakaeteristics segment using the DF RoadSurfaceStaticCharacter
istics.
roadSurfaceDynamic 0.1 Dynamic characteristics of the road surface of the road
oo fori ot o oot jmatha NI
TrerTTr e == ;)\_slllkfll\_ UJIIIS CIIC T
RoadSurfaceDynamicCharacteristics.

a  Mandatory (M) shall be included in the Container. Optional (O) may be included in the Container.

b Conditional Optional (0.1) shall be included in the Container if the other element 0.1 is absent and may be included if the
other element 0.1 is present.

6.3.7.2 Usage

The IVI structure can contain information associated with the road surface of a road segment in one Road
Surface Container part. The sending ITS-S can include information associated with adjacent road segments
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(e.g. subsegments of a larger road segment) in various parts of the same Road Configuration Container. The
following requirements apply to each Road Configuration Container part.

a) The RSC part can include the identifier(s) for detection zone(s) in the component detectionzoneIds.

b) The RSC part shall, at minimum, include one identifier of a relevance zone in the component
relevancezZonelIds.

c¢) The RSC part can include the component direction to describe the direction of relevance within a
relevance zone representing a road segment, with respect to the direction associated to the segment.
In case the component direction is present, all relevance zones of type segment listed inside the
component relevanceZoneIds shall have the same implicit direction.

d) The [RSC part shall include either one or both of the components roadsurfaceStaticCharaégpristics
Or r¢adSurfaceDynamicCharacteristics for the road segment to which the Container partapplies. This
information is intended for processing and application by the receiving ITS-S in the autaniated vehicle,
as well as optionally for presentation to the driver.

6.3.8 Infrastructure Support Container

6.3.8.1 | Definition

The purpose for the Infrastructure Support Container is to convey information regarding physical pr digital
infrastrycture support (or both) for automated driving systems (seé-for example Reference [17]). This
informatlion can be conveyed by the receiving ITS-S in the vehicle-t¢g.an automated driving system for the
managerhent of driving automation functions.

The datd elements in the Infrastructure Support Container‘are described in Table 10. The syntaf is then
defined in Annex A as the data type InfrastructureSuppoxr&lontainer.

Table 10 — Infrastrucfure Support Container

Containler Component My 02 Description
parts
Infra- detectionZonelds 0 List of identifier(s) of the definition(s) of the
structur¢ detection zone(s), using the DF ZoneIds.
Suppo.rt relevanceZoneIds M List of identifier(s) of the definition(s) of the
Container relevance zone(s), to which the Container applids, using
part the DF zone1ds.
(n parts) , ,
direction 0 Direction of relevance within the relevance zong using
the DE Direction asimported from ETSI/TS 102 894-
2.
infrastguctureSupport M Information about infrastructure support using the DF
InfrastructureSupportInformation.
a2 Mandpatory (MJ)shall be included in the Container. Optional (0) may be included in the Container.

6.3.8.2 | Usage

The IVI structure can define information about infrastructure support on a road segment in one
Infrastructure Support Container part. The sending ITS-S can include information associated with adjacent
road segments (e.g. subsegments of a larger road segment) in various parts of the same Infrastructure
Support Container. The following requirements apply to each Infrastructure Support Container part.

a) The ISC part can include the identifier(s) for detection zone(s) in the component detectionZoneIds.
b) The ISC part shall, at minimum, include one identifier of a relevance zone in the component
relevanceZonelds.
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) The ISC part can include the component direction to describe the direction of relevance within a
relevance zone representing a road segment, with respect to the direction associated to the segment. In
case the component direction is present, all relevance zones of type segment listed inside the component
relevanceZoneIds shall have the same implicit direction.

d) The ISC part shall include the component infrastructuresSupport for the road segment to which the
Container part applies. The information objects contained in this component shall correspond to support
items that are or may be provided, if applicable, in the indicated relevance zone(s), and are intended for
processing and application by an automated driving system in the vehicle.

EXAMPLE1 The road pavement features horizontal lane markings according to a defined standard and/or with

a specified width and reflect1v1ty A corresponding information object is included providing information about the
availabiliprefthese-markines-and-theircharacteristies:

EXAMPLE 2  Digital information about road traffic events is provided over a specified interface according to defined
standardg, whenever applicable. A corresponding information object is included that provides information jabout the
potential provision of that information.

7 Description of data frames and data elements

7.1 Gedneral

The follgwing clauses contain the definition of the semantics of data fratnes and data elements us¢d by the
IVI Containers in alphabetical order. The syntax is then defined in Anhex’A.

Data frames and data elements are either defined in this documerit or imported by reference from other
standards.

7.2 Data frames

7.2.1 AbsolutePosition

The datq frame absolutePosition provides the'information regarding an absolute position comprjising the
followin

S

p

— in itp component 1atitude, the latitude as coded by the data element ratitude imported frqm ETSI/
TS 1p2 894-2;

— init§ component 1ongitude,\the longitude as coded by the data element r.ongitude imported fr¢gm ETSI/
TS 1p2 894-2.

7.2.2 AbsolutePositionWAltitude

The datd frame apgolutePositionwaltitude provides the information regarding an absolute|position
comprising the folowing:

— in itp component 1atitude, the latitude as coded by the data element ratitude imported frqm ETSI/
TS 1p2:894-2;

— inits component 1longitude, the longitude as coded by the data element 1.ongitude imported from ETSI/
TS 102 894-2;

— in its component altitude, the altitude as coded by the data frame altitude imported from ETSI/
TS 102 894-2.
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7.2.3 AnyCatalogue

The data frame anycatalogue shall indicate the road sign code according to a catalogue of road signs as
agreed, for example, between the roles "service provision" and "presentation provision" (see ISO 17427-1):

— the component owner shall indicate the owner of the catalogue as coded by the data element provider;
— the component version shall indicate the version of the catalogue;
— the component pictogramcode shall indicate the code of the pictogram representing the road sign;

— the component value, if present, shall indicate a value associated to the sign;

— the domponent unit, 1If present, shall indicate the unit associated to the sign;

— the dJomponent attributes, if present, shall indicate additional attributes associated to thé sign|as coded
by the data frame 1s014823Attributes.

7.2.4 AutomatedVehicleRule

The datalframe AutomatedvehicleRule shall contain a consistent set of rules applicable to automated vehicles
as followfs:

— the fomponent priority shall indicate the level of priority of thecinformation as coded by |the data
element priority;

— the fomponent allowedSaeAutomationLevels shall indicate the’ allowed vehicle automation [levels as
codgd by the data frame saeautomationLevels;

— the domponentminGapBetweenvehicles, if present, shallindicate the minimum allowed distancelbetween
an apitomated vehicle and the preceding vehicle, as coded by the data element MinGapBetweenvdhicles;

— the |component recGapBetweenvehicles, if .present, shall indicate the recommended |allowed
distance between an automated vehicle and-the preceding vehicle, as coded by the data| element
RecHapBetweenVehicles;

— the fomponent automatedvehicleMaxSpeedLimit, if present, shall indicate the maximum speed limit
appljcable to all automated vehicles ofthe listed types, as coded by the data element speedvalue imported
from} ETSI/TS 102 894-2;

— the fomponent automatedvéhicleMinspeedLimit, if present, shall indicate the minimum spg¢ed limit
appljcable to all automatedwehicles of the listed types, as coded by the data element speedvalue imported
from ETSI/TS 102 89442;

— the fomponent autdrmatedvehicleSpeedRecommendation, if present, shall indicate the recommmended
spedd applicable‘to-all automated vehicles of the listed types, as coded by the data element spgedvalue
imported fromETSI/TS 102 894-2;

— thedompaneént roadsigncodes, if present, shallindicate alist of road sign codes applicable to all aytomated
vehifles of the listed types, as coded by the data frame rRoadsigncodes;

— the component extraText, if present, shall indicate lines of text associated to the ordered list of road sign
codes, as coded by the data frame constraintTextLines?.

NOTE The rules coded in a data frame AutomatedvehicleRule are considered connected by the logical AND
operator. The rule sets coded in a data frame AutomatedvehicleRules are considered connected by the logical OR
operator.

EXAMPLE AutomatedVehicleRule 1 defines thatautomated vehicles operating atlevel 3 and level 4 can operate
with minimum 50 m gap, at maximum 60 km/h. AutomatedvehicleRule 2 defines that automated vehicles operating
at level 3 can operate with minimum 80 m gap, at maximum 80 km/h. Therefore, an automated vehicle operating at
level 3 can decide whether to conform to all rules in AutomatedvehicleRule 1 orinAutomatedVehicleRule 2.
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7.2.5 CompleteVehicleCharacteristics

The data frame CompletevehicleCharacteristics shall contain the definition of the characteristics of the
vehicles to which an Application Container is applicable. It can be used by the receiving ITS-S to filter out

non-appl

icable Containers. It is defined as follows:

— the component tractor, if present, shall contain the characteristics applicable to the (motorized) pulling
vehicle, as coded by the data frame TractorCharacteristics;

— the component trailer, if present, shall contain the characteristics applicable to one or more trailers, as

code

cod

7.2.6 (

The dat
already (
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— the
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— thed
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— the
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— the
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— initg
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7.2.8 InfrastructureSupportinformation

The dat4

d by the data frame TrailerCharacteristics;

omputedSegment

frame computedsegment shall contain the definition of a road segment as computed from|
lefined, adjacent road segment where:

omponent zoneId shall indicate the identifier of the segment from which.this segmentis c
ded by the data element zig;

omponent laneNumber shall indicate the lane number of the segment from which this se
buted, as coded by the data element LanePosition importedfrom ETSI/TS 102 894-2;

omponent 1anewidth shall indicate the width of the computed segment, as coded by the datg
iiidth imported from ETSI/TS 102 894-2;

Component offsetDistance, as a first option, shall indicate the perpendicular offset
ence lane from which the computed lane is offsét; in units of 1 cm;

fomponent offsetPosition, as a second option, shall indicate the reference position in
e reference position of the lane which has been taken as a reference, as coded by the da
aReferencePosition imported from ETSI/TS 102 894-2.

DeltaPosition
frame peltaPosition prowvides information regarding a relative position comprising the fi

component deltaLatitide, the deltalatitude with respect to the reference position, as cod
element peltalat ¥tude imported from ETSI/TS 102 894-2;

component deTtelongitude, the delta longitude with respect to the reference position, as
lata elementDeYtalongitude imported from ETSI/TS 102 894-2.

frame InfrastructureSupportInformation provides information about infrastructure

train, as

another,

mputed,

gment is

1 element

'rom the

relation
ta frame

llowing:

ed by the

coded by

support,

comprist

b gt £l Az
e trrCTOTTO VWIS

— in its component baseoid, the Object Identifier of the ASN.1 module that specifies the identifiers of the
infrastructure support items and the data types that shall be used to specify their information (see
Annex A for details);

— in its component supportList, the list of support items together with their associated information,
according to the specification referenced in the component baseoid, as coded by the data frame

Supp

ortItems.
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S014823Attribute

frame 1s014823attribute provides a choice of attributes according to ISO 14823-1:

— the alternative dtm of type InternationalSign-applicablePeriod,

— the alternative edt of type InternationalSign-exemptedApplicablePeriod,

— the alternative df1 of type InternationalSign-directionalFlowOfLane,

— the alternative ved of type InternationalSign-applicableVehicleDimensions,

— the alternative spe of type InternationalSign-speedLimits,

— the 4
— thed

— the

7.2.10 1
The datal

— the
cate

— thed

by the data frame 1s014823attributes.

7.2.11 1
The datal

— the
code

— the (
codd

— the
the
ISO

— the ¢
the

— thed
to ve

— the

Iternative roi of type InternationalSign-rateOfIncline,
Iternative dov of type InternationalSign-distanceBetweenVehicles,

Iternative ddd of type InternationalSign-destinationInformation.

S014823Code
frame Tso14823code shall indicate the road sign code according to1S0 14823-1 as follows:

omponent pictogramCode shall contain the pictogram code subdivided into country cods
bory code and pictogram code as defined in ISO 14823-1;

omponent attributes shall contain the applicable attribuites as defined in ISO 14823-1 and

LaneIlnformation
frame naneInformation shall provide information about a single lane of a road segment as

omponent laneNumber shall contain thé identifier of the lane to which the information aj
d by the data frame 1.aneposition imported from ETSI/TS 102 894-2;

omponent direction shall contain the direction of the road segment to which the lane be
d by the data element pirection imported from ETSI/TS 102 894-2;

fomponent validity, if-present, shall contain the validity period of the information con
Jata frame, as coded-by“the data element InternationalSign-applicablePeriod impor
14823-1;

omponent 1an€Type shall contain the type of lane during the indicated validity period, as
lata elementXarieType imported from ETSI/TS 102 894-2;

omponentlaneTypeQualifier,ifpresent,shall containinformationqualifyingthelanetobed
hiclesswith defined characteristics, as coded by the data element completevehicleCharactd

, service

as coded

follows:

bplies, as

longs, as

Fained in
ted from

coded by

edicated

ristics;

omponent lanestatus shall contain the status of the lane during the indicated validity p

eriod, as

coded by the data element Lanestatus;

— the component 1anewidth, if present, shall contain the width of the lane, as coded by the data element

Lane

EXAMPLE

width imported from ETSI/TS 102 894-2.

9 taxi, 10 hovand 11 hot.

The component 1aneTypeQualifier can be present to qualify lane types 7 dedicatedvehicle, 8 bus,

The extension of the data frame LaneInformation, if present, shall provide information about a single lane

of aroad

segment as follows:

— the component detectionzoneIds, if present, shall indicate the identifier(s) of the detection zone(s) that
leads to the relevance zone as coded by the data frame zZone1ds;
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— the component relevancezoneIds, if present, shall indicate the identifier(s) of the relevance zone(s) that
represent the lane to which the information applies as coded by the data frame zone1ds;

— the component L.aneCharacteristics, if present, shall indicate the characteristics of the lane as coded by
the data frame LaneCharacteristics;

— the component 1aneSurfaceStaticCharacteristics, if present, shall indicate the static characteristics
of the road surface of the lane as coded by the data frame roadsurfaceStaticCharacteristics, and
overrides the information present in the Road Surface Container for that lane;

— the component L.aneSurfaceDynamicCharacteristics, if present, shall indicate the static characteristics
of the road surface of the lane as coded by the data frame roadsurfaceDynamicCharacteristics and

overrides-the-informationpresentin-the Reoad-Surface-Containerfor-thatlane:

7.2.12 lLaneCharacteristics

The datd frame LaneCharacteristics shall provide information about the physical characteristics|of a lane

as follows:

— the domponent zoneDefinitionAccuracy shall indicate the accuracy of the zone’s geographic infprmation
given in the Location Container as coded by the data element befinitionAcctracy;

— the ¢omponent existinglaneMarkingstatus shall indicate the status\oPthe existing lane markings as
coddd by the data element LaneMarkingStatus;

— the domponent newlaneMarkingColour shall indicate the colour®fithe new markings as coded by the data
element MarkingColour;

— the ¢gomponent 1anebpelimitationLeft shall indicate thetype of lane delimitation on the left side of the
lanefin direction of traffic, as coded by the data elementianebelimitation;

— the ¢omponent 1anebelimitationRight shall indicate the type of lane delimitation on the right side of
the lpne in direction of traffic, as coded by the.data element 1anebelimitation;

— the fomponent mergingwith shall indicate; for lanes with lanestatus: mergeR, mergel, metgeLR, Or
diverging, the ID of the zone with which@®he lane is merging or from which the lane is diverging,|as coded
by the data element zid. For all other values of 1anestatus, zid shall have the value 32.

7.2.13 LayoutComponent

The datalframe Layoutcomponent Shall specify a single component of a layout according to the following terms:

— the
— they
— the

— the

omponent id within'the layout;
eight of the{component in number of grid points;
idth ofthe component in number of grid points;

poSition of its lower left corner;

— the ypositiomof itstower teftcormer;

— the scripting direction of the text in the component (if applicable).

7.2.14 LoadType

The data

frame 1oadType shall contain information about the vehicle's load as follows:

— the component goodsType shall contain information about the goods being transported as coded by the

data

element GoodsType;
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the component dangerousGoodsType, if present, shall contain the type of dangerous goods according to
the European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR)[19]
as coded by the data element bangerousGoodsBasic imported from ETSI/TS 102 894-2;

— the component specialTransportType, if present, shall contain the type of special transport according to
local regulations as coded by the data element specialTransportType imported from ETSI/TS 102 894-2.

7.2.15 MapReference

In this edition of this document, the data frame MapReference is imported from ETSI/TS 102 894-2 in a
backwards compatible manner.

7.2.16 i’latooningRule

The dat3 frame P1latooningrRule shall contain a consistent set of rules applicable to vehicles f
platoon 3s follows:

the

elenlent PriorityLevel;

the dJomponentallowedsaeAutomationLevels shall indicate the vehicle autetnation levels thataré
to b¢ operated by platoon followers, as coded by the data frame saeautGmationLevels;

the gomponent maxNoOfvehicles, if present, shall indicate the maximmum number of vehicles al

be p

the

coddd by the data element MaxTL.enghtofPlatoon;

the JomponentminGapBetweenvehicles, if present, shaltindicate the minimum allowed distance

auto

the gomponent platoonMaxSpeedLimit, if present, shall indicate the maximum speed limit app

all a
TS 1

the ¢omponent platoonMinspeedLimit) if present, shall indicate the minimum speed limit app

all a
TS 1

the dJomponentplatoonSpesdRecommendation,if present,shallindicate therecommended speed a

to al
TS 1

the dJomponent r64@Signcodes, if present, shallindicate alist of road sign codes applicable to all au

vehi

the gompanent extraText, if present, shall indicate lines of text associated with the ordered lis

sign

fomponent priority shall indicate the level of priority of the informationtas’ coded by

hrt of a platoon, as coded by the data element MaxNoOfvehigl€s;

fomponent maxLenghtOfPlatoon, if present, shall indicate the maximum length of the pl

Imated vehicles in the platoon, as coded by the.data element MinGapBetweenvehicles;

itomated vehicles in the platoon, as cdded by the data element speedvalue imported frd
D2 894-2;

ltomated vehicles in the platoon, as coded by the data element speedvalue imported frg
D2 894-2;

I automated vehiclés,in the platoon, as coded by the data element speedvalue imported fr
D2 894-2;

Cles in theplatoon, as coded by the data frame rRoadsSignCodes;

codes, as coded by the data frame constraintTextLines?.

rming a

the data

b allowed

lowed to

htoon, as

between

icable to
m ETSI/

icable to
m ETSI/

pplicable
m ETSI/

tomated

t of road

The extension of the data frame platooningRule, if present, shall provide a consistent set of rules applicable
to automated vehicles as follows:

— the component inlLanelateralDisplacement, if present, shall indicate the recommended lateral
displacement of the vehicle's reference position from the middle of the lane in cm: negative values
indicate displacement to the left; positive values indicate displacement to the right.

NOTE
The rule sets coded in a data frame PlatooningRules are considered connected by the logical OR operator.

The of rules coded in a data frame PlatooningRule are considered connected by the logical AND
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EXAMPLE PlatooningRule 1 defines that platoon followers operating at levels 2, 3 and 4 can operate in a
platoon of maximum length 10 vehicles, with minimum 50 m gap, at maximum 60 km/h. PlatooningRule 2 defines
that platoon followers operating at level 2 can operate in a platoon of maximum length 3 vehicles, with minimum 5 m
gap, at maximum 80 km/h. Therefore, a platoon of 3 vehicles operating at level 2 can decide whether to conform to all
rulesin PlatooningRule 1 o0r PlatooningRule 2.

7.2.17 PolygonalLine

The data frame Polygonalline shall contain the definition of a polygonal line (also known as polygonal

chain) as

one of the following alternatives:

— an ordered sequence ofdelta posmons w1th respect to the prev1ous p051t10n w1th latltude and longitude,

the order 1mp11c1tly defmmg a dlrectlon assoc1ated with the polygonal lme

sition and

— an ofdered sequence of delta positions with respect to the previous position, with latitude, l¢pngitude,

and
refet

— aseq

— a Se
Absd

NOTE

7.2.18 RoadSurfaceDynamicCharacteristics

The data
surface g

— the (
datal

— the ¢
datal

— thed
surf

— thed

by the data element Treatmént.

7.2.19 RoadSurfaceStaticCharacteristics

The dat4
surface g

— the

ence position and with the order implicitly defining a direction associated wittbthe polyga

uenceofabsolutepositions,withlatitudeandlongitude,ascodedbythedataframeabsolutepq

lutePositionWAltitudes.

frame rRoadSurfaceDynamicCharacteristics shall conttain the dynamic characteristics of]
s follows:

element condition;

omponent temperature shall indicate the average temperature of the road surface as cod
frame Temperature,

omponent iceorWaterDepth shallindicate the average thickness of ice or depth of water on|
hce as coded by the data frame pepth;

omponent treatment shall indicate the treatment that has been applied to the road surface

) frame ReydSurfaceStaticCharacteristics shall contain the static characteristics of
s follows:

fomponent frictionCoefficient shall indicate the average coefficient of friction featurse

roa

hltitude, as coded by the data frame peltarReferencepPositions, with the first instance refer

omponent condition shall indicate the predominant condition of the road surface as cod¢

ring to a
nal line;

sitions;

uence of absolute positions, with latitude, longitude and altitude,as coded by the data frame

In this document, the reference position of the GLC is not included in-the definition of polygonal line.

the road

d by the

ed by the

the road

as coded

the road

d by the

surface as coded by the data element FrictionCoefficient;

— the componentmaterialType shall indicate the type of material that builds the road surface, as coded by
the data element MaterialType;

— the component wear shall indicate the wear level of the road surface as coded by the data element

Wear

Level,

— the component avBankingangle shall indicate the average banking angle of the road surface as coded by
the data element Bankingangle.
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7.2.20 RSCode

The content of the data frame rRscode can be associated to a layout component of Referenced Layout using
the component 1ayoutComponentId.

The data frame rscode shall contain the definition of the road sign code. It allows different options pointing
to different pictogram catalogues:

— the alternative viennaConvention shall indicate the road sign code according to the Vienna Convention,
as coded by the data frame vccode;

— the alternative iso14823 shall indicate the road sign coded according to ISO 14823-1, as coded by the

data

frame Tc014823Code:

— the

— thed

7.2.21 Segment

The datal

— the ¢
the ¢
sped
zond

— the

pres
TS 1
corr

The dire

7.2.22 §
The datal

— the
the |
this

Iternative itiscCodes shall indicate the road sign code according to SAE J2540/2;

Iternative anycatalogue shall indicate the road sign code as coded by the data frameanyc4

frame segment shall contain the definition of a road segment where:

omponent line shall contain the definition of the segment as an open’polygonal chain, as
lata frame Polygonalline. The reference position of this component shall be the reference
ified in the common Location Container content of the Geographic Location Container in
is defined. The open polygonal line shall be located:

ht the transversal middle of the set of all regular drivinglanes of the carriageway, if the def
'he segment applies to the entire carriageway, or

ht the transversal middle of the set of all regular driving lanes of one traffic directid
arriageway, if the definition of the segment applies to all lanes of one traffic direction, or

ht the transversal middle of the lane, if the definition of the segment applies to the lane;

omponent lanewidth shall only be ised if the definition of the segment applies to the lai
ent, shall indicate the width of the'lane as coded by the data element Lanewidth imported fr
02 894-2. The absence of the component 1anewidth shall indicate that the width of the
esponds to the driveable lanes.of the segment.

Ction associated to data(frame segment shall be the direction of the component 1ine.

begmentExtended
frame segmefit®xtended shall contain the definition of a road segment where:

omponeht)segmentReferencePosition, if present, shall contain the identifier of the zone,
st position is the reference position for the component 1ine, as coded by the data eleme
component is absent, the reference position of the component 1ine shall be the reference

talogue.

coded by
position
hich the

nition of

n of the

e, and if
bm ETSI/
segment

of which
nt zidg; if
position
hich the

sped

ified in the common Location Container content of the Geographic Location Container in v

zone is defined;

— the component 1ine shall contain the definition of the segment as an open polygonal line located at a
defined transversal position of a set of regular driving lanes of one traffic direction of the carriageway,
as coded by the data frame polygonalline;

— the component segmentwidthLeft, if present, shall indicate the width of the road segment left of
the polygonal line in the direction associated to the component 1ine, as coded by the data element
SstandardLength9b imported from ETSI/TS 102 894-2. The absence of the component segmentWidthLeft
shall indicate that the width of the segment corresponds to all driveable lanes of the segment;
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— the component segmentwidthRight may be present only if the component segmentwidthLeft is present,
and in that case shall indicate the width of the road segment right of the polygonal line in direction of the
zone, as coded by the data element standardLength9b imported from ETSI/TS 102 894-2. The absence of
the component segmentwidthRight while the component segmentwidthLeft is present shall indicate that
the width of the segment right of the polygonal line is equal to the width left of the polygonal line.

The direction associated to the data frame segmentExtended shall be the direction of the component 1ine.

7.2.23 Supportitem

The data frame supportitem shall be defined as an information object of the class InformationContainer
and shall be listed in the information object set Infrastructuresupportset. It shall contain the following:

— init3

— In it4
id, u

EXAMPLI
SEQUEN(

EXAMPLJ
with a SE
and an E
specify th

A template for defining the Infrastructuresupportset is specified in’ Annex A.

7.2.24
The data
— init

encg
— in ity

The text
coded by

7.2.25

The data
vehicles,

— thed
as c(

— the
char

component id, the identifier of the support item within the set;

sing the data type associated to the information object in the information object)set.

1  The information object with Id=1 informs about the width and reflectivityrof-road markin
E type with two INTEGER components: width and reflectivity.

2 The information object with Id=2 informs about the provided road event data using a SEQUHE
QUENCE OF component named eventTypes that lists the event types abeut which information is

NUMERATED component named dataModel, listing the standards that describe the data modg
e data.

[ext
frame Text shall contain the following:

5 component language the ISO 639 Set 1:2-letter language code with Telegraph Alphal
ding;

component textContent the text itself.

content of the data frame text.can be associated to a layout component of the referenced
the component 1ayoutCompohentId.

[ractorCharacteristics

frame TractorCharacteristics shall contain the definition of characteristics applicable t
as the logical AND operator of the single characteristics defined in the following compone

omponent &gralTo shall contain the definition ofa series of applicable discrete vehicle charag
ded by the data frame vehicleCharacteristicsFixValues;

Comiponent notEqualTo shall contain the definition of a series of not applicable discret

component content, the information about the provided support item identified by the component

rs using a

NCE type
provided,
1 used to

et No. 2

layout as

o pulling
nts:

teristics,

e vehicle

aeteristics, as coded by the data frame vehicleCharacteristicsFixvalues;

— the component ranges shall contain the definition of a series of applicable ranges of continuous vehicle

char

acteristics, as coded by the data frame vehicleCharacteristicsRanges.

7.2.26 TrailerCharacteristics

The data frame Trailercharacteristics shall contain the definition of characteristics applicable to trailed
vehicles as the logical AND operator of the single characteristics defined in the following components:

— thecomponentequalToshall containthe definition ofaseriesofapplicable discrete vehicle characteristics,
as coded by the data frame vehicleCharacteristicsFixvValues;
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the component notkEqualTo shall contain the definition of a series of not applicable discrete vehicle

characteristics, as coded by the data frame vehicleCharacteristicsFixValues;

the component ranges shall contain the definition of a series of applicable ranges of continuous vehicle

characteristics, as coded by the data frame vehicleCharacteristicsRanges.

7.2.27 TrainCharacteristics

The data frame TrainCharacteristics shall contain the definition of characteristics applicable to an entire
vehicle train, as coded by the data frame TractorCharacteristics.

7.2.28 V\cCode

The datalframe vccode shall indicate the road sign code according to the Vienna Convention as.follo

its cpmponent roadsignClass shall indicate the Vienna Convention Sign Class (e.g. the."A” in A,
coddd in the data element vcclass;

its cpmponent roadsigncode shall contain the code of the road sign (e.g. the “28™in A, 28 a);

its cpmponent vcoption shall contain the option of the road sign (e.g. the “a” in A, 28 a), as code
elenlent vcoption;

its cpmponent validity, if present, shall indicate validity informatipnrassociated to the sign as
the data frame validityPeriods;

its cpmponent value, if present, shall indicate a value associatéd to the road sign;

its component unit, if present, shall indicate the unit associated to such value (e.g. 50 km/h assd
road sign C, 14), as coded in the data element Rscuni ¢

7.2.29 VehicleCharacteristicsFixValues

The datd frame vehicleCharacteristicsFixvakhes shall contain characteristics of the vehicle to v
Applicatjon Container is applicable in discretetvalues. The data frame offers the following alternatiy

the alternative simplevehicleType shall contain the simple vehicle type, as coded by the data
StatfionType from ETSI/TS 102 894-2;

the glternative euvehiclecategorycode shall contain the European vehicle category code, as
the data element EuvehicteCategoryCode imported from ETSI/TS 102 894-2;

the glternative iso3833véhicleType shall contain the complex vehicle type, as coded by the date
1503833venhicleType)imported from ETSI/TS 102 894-2;

the alternatiye €iroandco2 shall contain the value Euro and CO, values, as coded by the datg
Envilronmenta¥Characteristics imported from ISO 17573-3;

the altérnative engineCharacteristics shall contain the engine characteristics, as coded by

WS!

28 a), as

d in data

coded in

ciated to

thich the

Ves:
element

roded by
element

element

the data

element’Enginecharacteristics imported from ISO 17573-3;

the alternative 10adType shall contain information about the vehicle's load, as coded by the data element

LoadType,

the alternative exhaustEmissionvalues shall contain the exhaust emission values, as coded by
element ExhaustEmissionvalues imported from ISO 17573-3;

the data

the alternative usage shall contain the type of claimed usage of the vehicle, as coded by the data element

VehicleRole imported from ETSI/TS 102 894-2.
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7.2.30 VehicleCharacteristicsRanges

The data frame vehicleCharacteristicsFixValues shall contain characteristics of the vehicle to which the
Application Container is applicable in ranges of continuous values. The data frame is defined as follows:

— the component comparisonoperator shall indicate the logical operator to be used when comparing the
limit given in the component 1imits with the actual vehicle characteristics;

— the component 1inits shall indicate the applicable limit through one of the following alternatives:

— the alternative numberofaxles shall contain information the limit of the number of axles;

— the alternative vehiclebimensions shall contain the limit of the dimensions of the vehicle, as coded

7.2.31 }
The datal

— thed
to ei
mod|

— the 4
as cd

— theq
alre

— the
mod|

by the data element vehiclebimensions imported from ISO 17573-3;

'he alternative vehicleweightLimits shall contain the limit of the vehicle's weight,@as.cod
lata element vehicleWeightLimits imported from ISO 17573-3;

the alternative axleweightLimits shall contain the limits of the weight on theyvehicle's sin
hs coded by the data element 2xleweightLimits imported from ISO 17573-3;

the alternative passengercapacity shall contain the limits of the weight on the vehicle's sin
hs coded by the data element Passengercapacity imported from IS©17573-3;

'he alternative exhaustEmissionvalues shall contain the exhaust emission limits of the v
roded by the data element ExhaustEmissionvalues importedfrom ISO 17573-3;

'he alternative dieselEmissionvalues shall contain the“éxhaust emission limits of the v
roded by the data element Diese1Emissionvalues imported from ISO 17573-3;

the alternative soundLevel shall contain the limitséef the vehicle's sound emission, as cod{
Jata element soundLevel imported from [SO 17573-3.

lone
frame zone shall contain the definitien of a zone according to one of the following options:

lternative segment-carriagewayesLane shall contain the definition of a road segment corre

elled by an open polygonalline, as coded by the data frame segment;

Iternative area shall.contain the definition of a polygonal area modelled by a closed polyg
ded by the data frame Polygonalline;

dy defined adjacent road segment, as coded by the data frame computedsegment.

hlternative’ segment-setofLanes shall contain the definition of a road segment as a set|
elled by'an open polygonal line, as coded by the data frame segmentExtended.

ed by the

ble axles,

ble axles,

bhicle, as

bhicle, as

bd by the

sponding

ther the entire carriageway, ot to all regular driving lanes of one traffic direction or to a sijgle lane,

bnal line,

Iternative comfufédsegment shall contain the definition of a road segment, as computed fronp another

of lanes

7.2.32
The data

Yata frames whichrare lists

frame absolutePositions shall contain a list of data frames AbsolutePosition.

The data frame absolutePositionswaltitude shall contain alist of data frames absolutePositionWwAltitude.

The data
The data

frame AutomatedvehicleRules shall contain alist of data frames automatedvehicleRule.

frame peltaPositions shall contain an ordered list of data frames peltaPosition.

ThedataframepeltaReferencePositionsshallcontainanorderedlistofdataframespeltaReferencePosition
as imported from ETSI/TS 102 894-2.
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The data frame constraintTextLinesl shall contain a list of data frames Text, with those data frames
constraint to have the component 1ayoutComponentId, present, and the size of textContent constraint to
minimum 1 and maximum 32 octets. Ifthereisno 1ayout componentavailable, the value of 1ayoutcomponent1d
shall be set to 0.

The data frame constraintTextLines2 shall contain a list of data frames Text with those data frames
constraint to have size of textcontent constraint to minimum 1 and maximum 32 octets. If there is no
layout component available, the component 1ayoutComponent1d shall be absent.

NOTE The list of data frames Text in ConstraintTextLinesl and ConstraintTextlines2 supports up to 4
entries in its root, e.g. up to 4 rows of text, and is extensible to support more than four entries.

The dataframe 1501482328 t+ iyt shall contain alistof data frames 160148230+ + it

The datalframe Ivicontainers shall contain a list of data frames 1vicontainer.
The datalframe IviIdentificationNumbers shall contain alist of data elements IviIdentificationNumber.
The datalframe LaneConfiguration shall contain a list of data frames LaneInformation:
The datalframe n.aneIds shall contain a list of data elements Tdentifier1B importeédfrom ETSI/TS 102 894-2.

The datd frame 1.anePositions shall contain a list of data elements Lanepdsition imported frgm ETSI/
TS 102 8P4-2.

The datalframe LayoutComponents shall contain a list of data frames raysutComponent.
The datalframe PlatooningRules shall contain alist of data framés platooningRule.
The datalframe rRoadSignCodes shall contain a list of data frames rscode.

The datalframe supportItems shall contain alist of data frames SupportItem.

The datalframe TextLines shall contain a list of dataframes Text.

The datalframe TrailerCharacteristicsList shall contain alist of data frames TrailerCharacterilstics.

The data frame TrailerCharacteristicsFixValuesList shall contain a list of data frames vehiclefharacte
risticsHixValues.

The d4qta frame TrailerCharacteristicsRangesList Shall contain a list of data| frames
Vehicle(GharacteristicsRanges(

The datg|frame saeautomationtievels shall contain a list of data elements saeautomationLevel.

The data frame vehicléGhdracteristicsFixvaluesList shall contain a list of data frames vehiclefharacte
risticsHixValues.

The dpta frame  vehicleCharacteristicsList shall contain a list of data | frames
CompletdqgVehitleCharacteristics.

The dqtal frame vehicleCharacteristicsRangesList shall contain a list of data| frames
VehicleCharacteristicsRanges.

The data frame validityPeriods shall contain a list of data frames InternationalSign-applicablePeriod
as imported from ISO 14823-1.

The data frame zone1ds shall contain a list of data elements zid.
NOTE The data frames defined in this clause represent the definition of data frames that were already implicitly

defined in ISO/TS 19321:2015 (the first edition of this document). These data frames have now been explicitly defined
for readability and technical correctness. This change does not break backwards compatibility.
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The data element Bankingangle contains the value of a banking angle from -20 degrees to 20 degrees. The

value 21 indicates unavailable.

7.3.2 ComparisonOperator

The data element comparisonoperator contains the logical comparison to be used in comparison of actual
values to given limits. The values are defined in Table 10.

Table 10 — ComparisonOperator

Value [[Name Definition
0 greaterThan Values shall be greater than the given limit.
1 greaterThanEqualTo Values shall be equal to or greater than the givenlimit.
2 lessThan Values shall be less than the given limit.
3 lessThanOrEqualTo Values shall be equal to or less than the-given limit.
7.3.3 (ondition
The data element condition contains the condition of the road/surface in relation to the atmospheric
conditioms. The values are defined in Table 11.
Table 11 — Condition
Value [[Name Definition
0 dry The road surface is @ot covered by any form of H,0.
1 moist The road surfage is covered by a thin water film (e.g. 0,01 to 0,20 mm)
2 wet The road surface is covered by a water film (e.g. 0,20 to 2,00 mm).
3 standingWater The road-surface is covered by a thick water film ( e.g. > 2,00 mm).
4 frost The road surface is covered by frost.
5 ice The'road surface is covered by ice.
6 snow The road surface is covered by snow.
7 slush The road surface is covered by slush, i.e. snow mixed with water.
8 unavailable Road surface condition information is unavailable.
7.3.4 DefinitionAccuracy
The datd elementPefinitionAccuracy contains the absolute accuracy of the definition of the zope in the
Location|Container for the 95 % confidence level. The values are defined in Table 12.
Table 12 — DefinitionAccuracy
Value |Name Definition
0 oneCm The accuracy is equal to or less than 0,01 m.
1 twoCm The accuracy is equal to or less than 0,02 m.
2 fiveCm The accuracy is equal to or less than 0,05 m.
3 tenCm The accuracy is equal to or less than 0,10 m.
4 twentyCm The accuracy is equal to or less than 0,20 m.
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Table 12 (continued)

Value |[Name Definition
5 fiftyCm The accuracy is equal to or less than 0,50 m.
6 oneMeter The accuracy is equal to or less than 1,00 m.
7 Unavailable The accuracy is unavailable.
7.3.5 Depth

The data element pepth contains the thickness of ice or depth of water on the road surface measured in
1/10th of millimetres from 0,0 to 25,4 millimetres. The value 255 indicate that the value is unavailable.

7.3.6 1

In this 4
backwarn

7.3.7 1

The datal
Containg

Direction

dition of this document the data element pirection is imported from ETSI/TS 102 8
ds compatible manner.

DriverCharacteristics

element briverCharacteristics contains classes of driver characteristics to which the Ap
r is applicable. The values are defined in Table 14.

Table 14 — DriverCharacteristics

V4-2 in a

plication

Value [[Name Usage
0 unexperiencedDrivers Indicates the class of drivers who are unexperienced accordingfto
the regulation in plage.
1 experiencedDrivers Indicates the class of drivers who are experienced according to|the
regulation in place.
7.3.8 IrictionCoefficient
The datq element Frictioncoefficient shallcontain the friction coefficient of the dry road surfage with a
reference tyre under reference conditions, in one-hundredths. The value 0 shall indicate 0 and the yalue 100
shall ind|cate 1. The value 101 shall indicate that the value is unavailable.
7.3.9 GapBetweenVehicles
The datalelement GapBetwedryehicles contains the gap between vehicles measured from the rear bumper of
the prec¢ding vehicle to the front bumper of the following automated vehicle, expressed in metres.
7.3.10 GoodsTypé
The datalelement GoodsType specifies the type of goods of the vehicle. The values are defined Table|15.
Table 15 — GoodsType
Value |Name Usage
0 ammunition Transport of ammunition.
1 chemicals Transport of chemicals of unspecified type.
2 empty Empty load.
3 fuel Transport of fuel of unspecified type.
4 glass Transport of glass.
5 dangerous Transport of materials classified as being of a dangerous or haz-
ardous nature.
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Table 15 (continued)

to the environment.

Value |Name Usage
6 liquid Transport of liquids of an unspecified nature.
7 liveStock Transport of livestock.
8 dangerousForPeople Transport of materials classed as being dangerous to people or
animals.
9 dangerousForTheEnvironment Transport of materials classed as being potentially dangerous

10 dangerousForWater Transport of materials classed as being dangerous when
exposed to water.

11 perishableProducts Transport of fresh products or produce that will significantly
degrade in quality or freshness over a short period oftimg.

12 pharmaceutical Transport of pharmaceutical materials.

13 vehicles Transport of vehicles of any type.

7.3.11 J}vildentificationNumber

The datal

7.3.12 JviLaneWidth

element 1viIdentificationNumber contains the identifier of the IVIstructure.

In this edlition of this document, the former data element 1viLanewidsh is imported as nanewidth from ETSI/
TS 102 8P4-2 in a backwards compatible manner.
7.3.13 lviPurpose
The datq element 1vipPurpose provides the purpose of.the IVI for further usage by the receiving ITS-S. The
values affe defined in Table 16.
Table‘16 — IVIPurpose
Value [Name Usage
0 safety IVI provided for road safety purposes such as in case of incidents or
weather conditions.
1 environmental IVI provided for environmental purposes such reduction of air pr
noise pollution.
2 trafficManagement IVI provided for traffic management purposes such as ensuring optimal
traffic flow in case of dense traffic.
7.3.14 lviStatus
The datalelement Tvistatus contains the status of the IVI structure. The values are defined in Tabl¢ 17.

Table 17 — IviStatus

Value |Name Usage
0 new Indicates that the IVI structure is sent out in its first edition.
1 update Indicates that the IVI structure is sent out as an update of an IVI struc-
ture already sent out.
2 cancellation Indicates that the IVI is cancelled by the service provider that
provided it.
3 negation Indicates that the IVI is negated by an authorized service provider

that is different from the one that provided it.
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7.3.15 IviType

The data element 1viType provides the type of IVI to allow for classification and prioritization of IVI at the
receiving ITS-S. The values are defined in Table 18.

Table 18 — IviType

Value |Name Usage

0 Immediate danger warning messages Information regarding immediate danger warning.

1 Regulatory messages Information regarding regulatory messages.

2 Traffic-related information messages Traffic-related information which is not linked to
Tmedtate danger: |

3 Pollution messages Information messages and warning messages excllllding
driving prohibitions and obligations.

Not traffic-related information messages Other information not linked to the traffic.
5 Machine-readable messages Information to be processed by autemated driving|systems.

7.3.16 LaneDelimitation

The datg element LaneDelimitation contains the type of lane delimitation. The values are d¢fined in
Table 19,

Table 19 — LaneDelimitation

Value |Name Usage
0 noDelimitation The lane has no delimitation.
1 lowLaneSeparator The lane is delimited by a continuous or discontinuous separatoyr of total
height inferior tg 10 cm.
2 highLaneSeparator The lane is delimited by a discontinuous separator of total height superi-
or to 10 cm.
3 wall The laneis delimited by a continuous separator of height superipr to
10 ¢m.
curb The lane is delimited by the curb of e.g. a sidewalk.
5 unpaved The lane is delimited by an unpaved terrain.
guardrail The lane is delimited by a guard rail.

7.3.17 Laneld

In this eflition of this_ document, the former data element Lane1d is imported as 1dentifier1B frqm ETSI/
TS 102 8P4-2 in a backwards compatible manner.

7.3.18 lLaneMarkingStatus

The datd element 1aneMarkingstatus provides information about the status of the lane markings in the
following way: the value TRUE Indicates that the existing lane markings are valid for traffic; the value FALSE
indicates that the existing lane markings are not valid for traffic.

7.3.19 LaneStatus

The data element 1.anestatus provides information on the status of the lanes with regards to traffic. The
values are defined in Table 20.
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Table 20 — LaneStatus

Value |Name Usage
0 Open Lane is open to traffic according to its type defined in LaneType.
1 Closed Lane is closed to traffic.
2 mergeR Lane is merging into the right adjacent lane and is closed at the end.
3 mergeL Lane is merging into the left adjacent lane and is closed at the end.
4 mergeLR Lane is merging into both the left and right adjacent lanes and is closed
at the end.
5 provisionallyOpen Lane is only provisionally open to normal traffic, e.g. hard shoulder open

to traffic

6 diverging

Lane is diverging to left and right, e.g. due to obstacle or road wprks.

7.3.20 LaneType

In this ddition of this document, the data element LaneType is imported from ETSI/TS 102 894-2 in a

backwards compatible manner.

7.3.21 MarkingColour

The datalelement MarkingColour contains the colour of the lane markings«The values are defined in[Table 22.

Table 22 — MarkingColour

Value |Name Usage
0 white Lane markings are inp,white.
1 yellow Lane markings atreyin yellow.
2 orange Lane markings-are in orange.
3 red Lane markings are in red.
4 blue Lane markings are in blue.
7 unavailable Lanemarking colour information is unavailable.

7.3.22 MaterialType

The datd element MaterialType Comntains the type of material of the road surface. The values are defined in

Table 23

Table 23 — MaterialType

Value |Name

Usage

0 asphalt Road surface is made of asphalt.

1 concrete Road surface is made of concrete.

2 dehblestone Road surface is made of cobblestones.

3 gravel Road surface is made of gravel.

7 unavailable Road surface material information is unavailable.

7.3.23 MaxLenghtOfPlatoon

The data element MaxLenghtofPlatoon contains the length of the platoon from the front bumper of the
platoon leader to the rear bumper of the last following vehicle, expressed in decametres (dam).
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