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European foreword

This document (EN 16157-3:2018) has been prepared by Technical Committee CEN/TC 278 “Intelligent
transport systems”, the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2019, and conflicting national standards shall be
withdrawn at the latest by June 2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes CEN/TS 16157-3:2011.
The major differences introduced in this part are the following:
— remodelling of the cause of traffic situations, better fitting the operational use;

— enabling the mark up of Safety Related traffic information according to Commission Delegated
Regulation (EU) No 886/2013;

— improving consisteney.of,accidents and.vehicle obstructions;
— adding several requested enumeration literals to support operational requirements;
— correcting of different bugs.

EN 16157-3 is the third part'of'amulti-part‘standard -under°the "general title Intelligent transport
systems — DATEX Il data exchange specifications for traffic management and information.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This European Standard defines a common set of data exchange specifications to support the vision of a
seamless interoperable exchange of traffic and travel information across boundaries, including national,
urban, interurban, road administrations, infrastructure providers and service providers.
Standardization in this context is a vital constituent to ensure interoperability, reduction of risk,
reduction of the cost base, promotion of open marketplaces and many social, economic and community
benefits to be gained from more informed travellers, network managers and transport operators.

Delivering European Transport Policy in line with the White Paper issued by the European Commission
requires co-ordination of traffic management and development of seamless pan European services.
With the aim to support sustainable mobility in Europe, the European Commission has been supporting
the development of information exchange mainly between the actors of the road traffic management
domain for a number of years. In the road sector, DATEX II has been long in fruition, with the European
Commission being fundamental to its development through an initial contract and subsequent co-
funding through the Euro-Regional projects. With this standardization of DATEX II, there is a real basis
for common exchange between the actors of the traffic and travel information sector.

This European Standard includes the framework and context for exchanges, the modelling approach,
data content, data structure and relationships.

This European Standard supports a methodology that is extensible.

This part of EN 16157 deals with the publication of situation information. It specifies the structures and
definitions of information that'may be" ex¢hanged to|convey’situation [information relating to a road
network, both from a road network manager and road user point of view. Traffic and travel information
situations cover:

— road traffic event information - planned and unplanned occurrences both on the road network and
in the surrounding environment, including'weather-and-environmental information,

— operator initiated actions,

— road traffic management information and instructions relating to use of the road network.
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1 Scope
This document specifies and defines component facets supporting the exchange and shared use of data
and information in the field of traffic and travel.

The component facets include the framework and context for exchanges, the modelling approach, data
content, data structure and relationships.

This document is applicable to:

— traffic and travel information which is of relevance to road networks (non-urban and urban),

— public transport information that is of direct relevance to the use of a road network (e.g. road link
via train or ferry service),

— traffic and travel information in the case of Cooperative intelligent transport systems (C-ITS).

This document establishes specifications for data exchange between any two instances of the following
actors:

— Traffic Information Centres (TICs),
— Traffic Control Centres (TCCs),
— Service Providers (SPs),

Use of this document can be applicable for use by other actors.
This document covers, at least, the following types of informational content:

— road traffic event information - planned-and unplanned occurrences both on the road network and
in the surrounding environment,

— operator-initiated actions,

— road traffic measurement data, status data, and travel time data,

— travel information relevant to road users, including weather and environmental information,

— road traffic management information and instructions relating to use of the road network.

This document specifies the informational structures, relationships, roles, attributes and associated
data types required for publishing situation traffic and travel information within the DATEX II

framework. This is specified as a DATEXII Situation Publication sub-model which is part of the
DATEX Il platform independent model, but this part excludes those elements that relate to:

— location information which are specified in FprEN 16157-2;

— common information elements, which are specified in EN 16157-7.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16157-1:2018, Intelligent transport systems — DATEXII data exchange specifications for traffic
management and information — Part 1: Context and framework

FprEN 16157-2:2018, Intelligent transport systems — DATEX Il data exchange specifications for traffic
management and information — Part 2: Location referencing

EN 16157-7, Intelligent transport systems — DATEXIl data exchange specifications for traffic
management and information — Part 7: Common data elements

ISO/IEC 19505-1, Information technology — Object Management Group Unified Modeling Language
(OMG UML) — Part 1: Infrastructure

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16157-1:2018,
FprEN 16157-2:2018 and the following apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

e [EC Electropedia: available at http://www.electropedia.org/

¢ ISO Online browsing platform: available at http:/ /www:iso.org/obp

3.1

Payload publication

traffic related information or associated management information created at a specific point in time
that is exchanged via a DATEX Il interface

3.2
Publication
see 3.1: Payload publication
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3.3

Situation

identifiable occurrence in the real world comprising one or more traffic/travel circumstances which are
linked by one or more causal relationships

Note 1 to entry:  Each situation has its own life-cycle which encompasses the life-cycles of its component
circumstances.

3.4

Situation element

identifiable occurrence in the real world comprising one traffic/travel circumstance which has its own
life-cycle

Note 1 to entry:  Details of each situation element are mapped into a single data record.
4 Symbols and abbreviations

For the purposes of this document, the abbreviation of terms given in EN 16157-1:2018 and the
following apply.

ADR European Agreement concerning the International Carriage of Dangerous Goods by
Road

GUID Globally Unique Identifier

HTML Hypertext mark-up‘language

IP Internet Protocol

LPG Liquid Petroleum Gas

PDF Paortable:document format created by Adobe

RSS Really simple syndicétion comprises a Web feed format used to publish frequently
updated sources of information.

UML Unified Modelling Language

URL Uniform Resource Locator

VIP Very Important Person

VMS Variable Message Sign

5 Conformance
The DATEX II platform independent data model of which the Situation Publication sub-model is a part,
corresponds to the Level A model as defined in EN 16157-1.

Conformance with this Part shall require platform independent models from which platform specific
models are generated to comply with the UML modelling rules defined in EN 16157-1 and with the
following requirements of this sub-model which are expressed in this part.

6 UML notation

The UML notation used in this document is as described in ISO/IEC 19505-1.
NOTE Some introduction guides to UML 2 are provided in the Bibliography of EN 16157-1:2018.
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7 The Situation model
7.1 Overview of Situation

The Situation namespace shall comprise the packages used in the Situation model and the Classes and
Enumerations specific for this Payload Publication.

7.2 Overview of SituationPublication

The SituationPublication model shall comprise a number of packages, with the
<<D2Package>>SituationPublication package providing the entry to the model and the subordinate
SituationRecord modelling the individual elements of a Situation. The SituationPublication package
shall be one of several packages which are immediately subordinate to the PayloadPublication package
and hence forms the top of the hierarchy in the Situation Publication model. The SituationRecord
package shall make use of a number of packages thus invoking a hierarchy of packages.

Each SituationPublication instance shall specify any number of individual situations in the real world,
each of which shall comprise separate, but related, elements which are modelled in DATEX II as
SituationRecords.

A SituationRecord shall be further specialized as being either of type Servicelnformation,
TrafficElement, OperatorAction or GenericSituationRecord.

The GenericSituationRecord is provided purely for user extension of the model.

Servicelnformation, as the name suggests, models, events and-information which are not occurring
directly on or related to the road-itself; but may still indirectly affect/the‘operation of the road network,
e.g. aroad side service area is closed ora ferry, service is not-operating.

TrafficElement models events, activities and conditions which are occurring on the road network or are
directly affecting the operation of the road network, e.g: an-accident, an obstruction on the road or bad
weather.

OperatorAction models actions or initiatives that a traffic operator may implement (either manually or
automatically) to mitigate dangerous or poor driving conditions, and maintain optimal efficiency and
safety of the road network which may include maintenance of the road infrastructure.

The entry class of each of the Servicelnformation, TrafficElement, OperatorAction or
GenericSituationRecord sub-packages shall be a class in the higher-level package. The hierarchy of
packages shall be strictly linear without any circular referencing.

Some of the packages and individual classes used within the SituationPublication package reside in the
D2Namespace Common because they can be used in different places within this package or by other
packages either now or in the future. The D2Namespace Common shall be a container for a number of
packages and individual classes. Those packages and classes which are contained in the D2Namespace
Common are identified in the following clauses. The use of individual classes from the Common
namespace is only described in detail if their use in the SituationPublication affect their semantics.
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7.3 The <<D2Package >>SituationPublication
7.3.1 Overview of the <<D2Package >>SituationPublication

The SituationPublication package shall be immediately subordinate to the PayloadPublication package
and comprises a sub-model for defining publishable Situations, each of which may comprise one or
more elements (see Figure 1). Each element of a Situation shall be modelled as an individual
SituationRecord.

class SituationPublication ~

PayloadPublication

«D2Class»

«D2Class»
Headerinformation

SituationPublication

«D2Attribute»
’ + allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]
+ confidentiality: ConfidentialityVValueEnum [0..1]
B informationStatus: InformationStatusEnum

«D2Relation»
0.* "
«D2Relation»
«D2ldentifiable» . GlobalReference
Situation ! «D2Class»

- o «D2Relation» SituationReference

«D2Atributer ) +relatedSituation 0..*

+ overallSeverity: SeverityEnum [0..1] «D2Attribute »
+ situationVersionTime: DateTime [0..1] + objectReference: VersionedReference
¢
«D2Relation»
1 +informationlManagen
«D2Relation» «D2Relation» = Intem(;atz):;allsds:ntifier
0
1.* +situationSummaryJ0..1 «D2Attribute»
I ST AT finfofmationManagerOverride .
«D2Versionedidentifiable» , o)t °°$n"yl'|§°l:.”ftry,c§:’.e
SituationRecord nationafidentiier: String
«D2Relation»
«D2Attribute» -

+ confidentialityOverride: ConfidentialityVValueEnum [0..1]

+  probabilityOfOccurrence: PrebabilityOfOccurrenceEnum {
+ safetyRelatedMessage: Boolean [0..1] |
+ severity: SeverityEnum [0..1]

+ situationRecordCreationReference: String [0..1]

+ situationRecordCreationTime: DateTime

+ situationRecordFirstSupplierVersionTime: DateTime [0..1]

+ situationRecordObservationTime: DateTime [0..1]

+ situationRecordVersionTime: DateTime

Figure 1 — The <<D2Package>>> SituationPublication class model

7.3.2 Semantics of the <<D2Package>>SituationPublication
7.3.2.1 <<D2Package>>SituationPublication semantics - general

The <<D2Package>>SituationPublication class shall be the only entry point of the package and is a
specific realizable case of a PayloadPublication. Each SituationPublication may contain any number of
separate situations each of which themselves may comprise one or more elements. Each element of a
Situation shall be modelled as a SituationRecord in DATEX II.

The modelling of each situation and each component situation element represented by an instance of a
SituationRecord class shall be uniquely identifiable for the particular DATEX Il service and have its own
lifecycle. Although each may iterate through different time-stamped versions all instances of the
Situation class have an assigned stereotype of <<Identifiable>>, whereas the SituationRecord class has
an assigned stereotype of <<Versionedldentifiable>>, to allow for referencing to a specific version of the
SituationRecord during its lifecycle (see EN 16157-1 for how the implementation of these stereotypes
in the PSM allows identity and version to be represented in a data exchange).
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7.3.2.2 Situation class

The Situation class shall be the base class for detailing a situation that may affect traffic on the roads.

7.3.2.3 HeaderInformation class

(from Common namespace)

Each instance of a Situation shall have associated metadata contained in the HeaderInformation class
which allows the supplier of the publication to specify how the recipient should treat the information
contained in the Situation.

The HeaderInformation class and its components is defined in EN 16157-7.

7.3.2.4 SituationReference class

An instance of a Situation can be related somehow to any other Situation, either published by the same
publication creator or by another one. The use of the SituationReference class is defined as
relatedSituation. There may be any number of relatedSituations. For instance a Situation containing an
Accident element and a resulting AbnormalTraffic element (e.g. indicating queuing traffic) could be
related to a Situation containing an AbnormalTraffic element on the opposite carriageway.

— Attribute objectReference shall be used to provide the related Situation. In case of a reference to a
specific version, the attribute version may be used. In case a generic reference to that Situation is
made, the attribute version shall be omitted.

7.3.2.5 Internationalldentifier«class

(from Common namespace)

The Internationalldentifier class can be used in association with the Situation class, to provide the
information manager of the Situation, by using this attribute in the role informationManager. The
information manager is defined as the organization that manages the information content (is
responsible for updates of this information) typically the organization that first made the DATEX II
publication of this content.

Associated to the situation record the class Internationalldentifier can be used to provide a different
organization as being the information manager of that specific situation record, by using this class in the
role of informationManagerOverride

The Internationalldentifier class and its components is defined in EN 16157-7.

7.4 The SituationRecord package
7.4.1 Overview of the SituationRecord package

The package, SituationRecord, shall comprise a sub-model for defining an individual element of a
Situation as a single identifiable, version-managed record (see Figure 2).
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class SituationRecord /

«D2Class» «D2Class» «D2Class»
LocationReference:: Classes::Comment Impact::impact
LocationReference

s «D2Attribute» L OnOBBositeDirecti «D2Attribute»
oo + comment: MultilingualString + nOpp "“"6’"1 + capacity i P ge [0..1]
+ DateTime: DateTime [0..1] ~ -1+ numberOfLanesRestricted: NonNegativelnteger [0..1]
1 + Type: C Typ 0.1 + numberOfOp anes: gativelnteger [0..1]
+ residualLaneWidth: MetresAsFloat [0..1]
] 0.* l 0.* + residualRoadWidth: MetresAsFloat [0..1]
«D2Relation» *generaIPubllzTComment +nonGeneralPublicComment e
«D2Relation» «D2Relation» «D2Relation» B —
+impact 0.1
: , — «D2Class»
«D2Versionedidentifiable» _«D2Relation» Classes::Source
Classes::SituationRecord - -
&
. ' | «D2Attribute»
«D?Am_lbute» N N _— T+ sourceCountry: CountryCode [0..1]
+ situationRecordCreationReference: String [0..1] +  sourceldentification: String [0..1]
+ situationRecordCreationTime: DateTime . . L
+ situationRecordObservationTime: DateTime [0..1] «D2Relation» : z:z:#av:e.sg:::lggua:::r: [5;)"11]]
+ situationRecordVersionTime: DateTime . reliable');oc;lean © 1}1'pe .
+  situati i ierVersionTime: DateTime [0..1] - ) -
+ confidentialityOverride: ConfidentialityValueEnum [0..1]
+ probabilityOfOccurrence: ProbabilityOfOccurrenceEnum - «D2Class»
+ severity: SeverityEnum [0..1] ) o Validity::Validity
+ safetyRelatedMessage: Boolean [0..1] A N «D2Relation»
y . \\\ «D2Attribute»
/ TN ~ o et vt
\ \\ ‘\\ + overrunning: Boolean [0..1] o0
\ \ ~—
«D2Class» \‘ \ «D2Relation» \\\\ «D2Clases
Cl icSi ionR d \ D2Relati h
“, ¢ e?\wn» ! 0. Classes::UrlLink
«D2Attribute» \ +informationManagerOverride «D2Relation» .
+ genericSituationRecordName: String 'w‘ \o.1 . «?Azr:_?r:&u;::ess' i
\ \ :
\ «D2Class» + urlLinkDescription: MultilingualString [0..1]
'\‘ Classes:: + urlLinkType: UrlLinkTypeEnum [0..1]
| | " .
«D2Class» "‘ \ Internationalldentifier
. \
Servicelnformation:: | \ «D2Attribute» 0.1
Servicelnformation ° f \ codnt o
iTeh STANDERIPREVIEW o
1 I Classes::Cause
OO | \
| I | A | 4 ) | LAY .
[ € «D2Attribute»
i (St L n u a ra S‘Pil;e n‘o al) + causeDescription: MultilingualString [0..1]
«D2Class» Op tion::Op i + causeType: CauseTypeEnum [0..1]
TrafficElement:: TrafficElement

«D2Attribute» .
«D2Attribute» + BitidnGrigin: OferatorActionOriginEum [0..1]
+ trafficConstrictionType: Traffi ot L aftionPlanlden iﬁer‘:dstring [O.Tq,, o |
rafficConstrictionType: TraffiqGenstistiooTynsE R I8 Neh i/ ot eperarorActia Sl SRS a8 09 -4806-300C-
A Ak . c — oo
476410422 5a4/sist-en-16157-3-2019 o2RGanons
«D2Relation»
|
+detailedCauseType
«D2Class» 0.1 +managedCause 0.1
Classes::DetailedCauseType - GlobalReference
«D2Attribute» «D2Class»

abnormalTrafficType: AbnormalTrafficTypeEnum [0..1]
accidentType: AccidentTypeEnum [0..*]
animalPresenceType: AnimalPresenceTypeEnum [0..1]
authorityOp: Type: AuthorityOperationT [0..1]
constructionWorkType: ConstructionWorkTypeEnum [0..1]
disturbanceActivityType: DisturbanceActivityTypeEnum [0..1]

drivingConditionType: DrivingConditionTypeEnum [0..1]

environmentalObstructionType: EnvironmentalObstructionTypeEnum [0..1]
equipmentOrSy aultType: Equi y aultTyp [0..1]
generallnstructionToRoadUsersType: GenerallnstructionToRoadUsersTypeEnum [0..1]
ger ragementType: Ger TypeEnum [0..1]
infrastructureDamageType: InfrastructureDamageTypeEnum [0..1]
nonWeatherRelatedRoadConditionType:
obstructionType: ObstructionTypeEnum [0..*]
poorEnvironmentType: PoorEnvironmentTypeEnum [0..*]
publicEventType: PublicEventTypeEnum [0..1]

onditionT)

[0.1]

SituationRecordReference

«D2Attribute»

+  obj Ve

tType: Rerouti

reroutir ag

TypeEnum [0..*]

anceType: T

roadOperatorServiceDisruptionType: RoadOperatorServiceDisruptionTypeEnum [0..*]

[0.7]

roadOrCarri OrlLar

Type: RoadOrCarri

OrLaneM TypeE

[0.1]

ceType: ideA

ceTypeEnum [0..1]

roadsideServiceDisruptionType: ServiceDisruptionTypeEnum [0..*]
speedManagementType: SpeedManagementTypeEnum [0..1]
transitServicelnformation: TransitServicelnformationEnum [0..1]
vehicleObstructionType: VehicleObstructionTypeEnum [0..1]
weatherRelatedRoadConditionType: dConditionT

I I

winterE Type: WinterE T

[0.]

[0.1]

Figure 2 — The SituationRecord package class model
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