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European foreword

This document (CEN/TS 16157-8:2020) has been prepared by Technical Committee CEN/TC 278
“Intelligent transport systems”, the secretariat of which is held by NEN.

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.

As a user of this document, attention is drawn to the resources of www.datex2.eu. This website contains
related software tools and software resources that aid the implementation of EN 16157 DATEX I1.

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

This document 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 that interoperability, reduction of risk,
reduction of the cost base and promotion of open marketplace objectives are achieved that will lead to
many social, economic and community benefits as a result of more informed travellers, network
managers and transport operators.

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 Il has been long in fruition, with the European
Commission being fundamental to its development through an initial contract and subsequent
cofounding through the Euro-Regional projects, and well as support for Programme Support Action
activities.

DATEX Il is referenced within European regulations:
— EU Commission Delegated Regulation, (EU) 2015/962 of 18 December 2014 regarding the provision

of EU-wide real-time traffic information services,

— EU Commission Delegated Regulation, (EU) 2013/885 of 15 May 2013 regarding the provision of
information services for safe and secure parking places for trucks and commercial vehicles,

— EU Commission Delegated Regulation, (EU) 2013/886 of 15 May 2013 regarding data and
procedures for the provision, where possible, of road safety-related minimum universal traffic
information free of charge to users,

— EU Commission Delegated Regulation, (EU) 1926/2017 of 31 May 2017 regarding the provision of
EU-wide multimodal travel information services.

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

This document supports a methodology that is extensible.

This document, which is Part 8 for the CEN 16157 series, provides:

— extensions to existing DATEX II publications, to better support use within an urban context. The

extensions are specified as Level B Extensions to the DATEX Il model.

— a specification for the publication of rerouting information to enhance the corresponding existing
DATEX Il structure

— a specification for the publication of traffic management plans extending the existing DATEX II core
model to better support application to the urban environment.

The specification for the publication of traffic management plans draws on work undertaken within the
DATEX II Programme Support Action tasks, supported by the European Commission, and other related
project work undertaken on these topics.

The present document was developed by project team PT1709 funded by the European Commission

under grant agreement SA/CEN/GROW/EFTA/546/2016-10 'Urban ITS - Traffic Management Data
Models and interfaces' (M/546 [2]).
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1 Scope

This document constitutes a Part of the CEN 16157 DATEX II series of standards and technical
specifications. This series 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, the data content, the data structure and relationships
and the communications specification.

Part 8, this document, specifies additional data model structures that are applicable for traffic
management applications in the urban environment. This Part addresses data concepts to support the
exchange of traffic management plans, rerouting, extensions of the existing DATEX Il core model to better
support application to the urban environment.

[t 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 may be applicable for use by other actors.

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 - DATEX Il data exchange specifications for traffic
management and information - Part 1: Context and framework

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

EN 16157-3:2018, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 3: Situation Publication

EN 16157-7:2018, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 7: Common data elements

ISO/IEC 19505-1:2012, Information technology — Object Management Group Unified Modeling Language
(OMG UML) — Part 1: Infrastructure
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16157-1:2018,
EN 16157-2:2018, EN 16157-3:2018 and EN 16157-7:2018 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

e IEC Electropedia: available at http://www.electropedia.org/

3.1

traffic management plan

coordinated set of actions implemented by a number of actors such as traffic control centres, service
providers, police, authorities, or road managers aiming to minimise or prevent traffic disruption and
ensure efficient operation of the road network

3.2

scenario

an overall situation on the road network that leads road operators to initiate and run a traffic
management plan

3.3

strategy

principles that underpin a set of traffic measures or actions in order to obtain the general objectives of
the traffic management policy

EXAMPLE limit through traffic in an area; to favour a transport mode or a preferred route.

3.4

measure

specific set of actions to fulfil a specific goal, in a given scenario, which leads to a specific network
operational configuration

EXAMPLE closures with alternative itinerary, restriction for HGV, access control etc.

Note 1 to entry: It can be an isolated action, a set of actions on the same site (road section) or a set of spatially
spread actions that are executed jointly. This also includes general IT actions such as information delivery on
specific delivery channels. When the solution (= measure) is not predefined one can define a procedure to elaborate
this solution.

3.5

action

single operator action which is part of a traffic management plan measure, which is normally an
“OperatorAction”-implementation of specific messages on variable message signs, by information
delivery via other dissemination channels, etc

Note 1 to entry: It may be preventive, curative or planned, e.g.: to deliver information to road users; to spread
salt on a road in case of danger of black ice; to clear a road section of obstacles.

3.6

service request

information which is exchanged among actors for workflow coordination in activating and implementing
traffic management plans, such as an agreement on proposed strategies or measures, agreed measures /
strategies implementation, termination and cancellation request of agreed measures and strategies
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4 Symbols and abbreviations

GUID

IT
ITS
PIM
TMP
UML
VMS

Globally Unique identifier
Information technology
Intelligent Transport Systems
Platform Independent Model
Traffic Management Plan
Unified Modelling Language
Variable Message Sign

5 Conformance

This document specifies the following namespace sub-models:

— “UrbanExtensions” within Clause 7

— “ReroutingManagementEnhanced” within Clause 8

— “TrafficManagementPlan” within Clause 9

All the sub-models take use of the “Level B” extension mechanism as defined in EN 16157-1:2018.
Specification elements that relate to location information are specified in EN 16157-2:2018; common

specification elements are specified in 16157-7:2018.

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 16157-1:2018 and with the

following requirements of this sub-model which are expressed in this part:

— comply with all stipulated minimum and maximum multiplicity requirements for UML elements and
relationships,

— comply with all definitions, types and ordering,

— employ optional elements as specified,

— comply with all expressed constraints.

It should be noted that conformance of a publication service with all the structural requirements stated
above does not necessarily ensure that the informational content of that service will be semantically
comprehensible.

6 UML notation

The UML notation used in this document is as described in ISO/IEC 19505. An explanation of the UML

notation used in this document is provided in EN 16157 Part 1:2018.
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7 «D2Namespace» UrbanExtensions
7.1 Overview

This clause specifies an additional namespace “UrbanExtensions” which provides several extensions to
different elements of the DATEX Il data model defined in EN 16157 parts 2, 3 and 7 focussed on the urban
aspects of the data model. These extensions shall follow the Level-B modelling rules defined in
EN 16157-1:2018.

Figure 1 illustrates the “UrbanExtensions” namespace and its classes. This namespace shall be located
inside the “Extension” namespace defined in EN 16157-7:2018.

class Extension UrbanExtensions /

«D2Namespace»
UrbanExtensions

g + AccidentExtendedUrban

+ ClassifiedDelay

+ GroupOfNonVehicularRoadUsersInvolved

+ ImpactExtendedUrban

+ NetworkManagementExtendedUrban

+ NonVehicularRoadUsers

+ StreetWorks

+ EquipmentOrSystemTypeEnumExtendedUrban

+ GenerallnstructionToRoadUsersTypeEnumExtendedUrban
+ GeneralNetworkManagementTypeEnumExtendedUrban
+ InfrastructureDamageTypeEnumExtendedUrban

+ InfrastructureDescriptorEnumExtendedUrban

+ LaneEnumExtendedUrban

+ NonVehicularRoadUserTypeEnum

+ ObstructionTypeEnumExtendedUrban

[—]

+ RoadOrCarriageWayOrLaneManagementTypeEnumExtendedUrban
—_

+ StreetWorksTypeEnum

+ VehicleTypeExtendedUrban

(from Extension)

Figure 1 — The “UrbanExtensions” namespace

The «D2Namespace» UrbanExtensions shall have the namespace-prefix “ubx”.
7.2 ClassifiedDelay Class

The “ClassifiedDelay” class (see Figure 2) may provide an alternative to the “Delay” class specified in
EN 16157-3:2018. In contrast to this class, the “ClassifiedDelay” class shall have unbounded multiplicity
and an aggregation to the “VehicleCharacteristics” class to specify delays classified for specific types of
vehicles.
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class Delay

«D2Class»
Impact

«D2Attribute»
capacityRemaining: Percentage [0..1]

residuallaneWidth: MetresAsFloat [0..1]
residualRoadWidth: MetresAsFloat [0..1]

+
+ numberOfLanesRestricted: NonNegativelnteger [0..1]

+ numberOfOperationalLanes: NonNegativelnteger [0..1]
¥
n

OO

/

«D2Relation»

0.1

«D2Class»
Delays

«D2Attribute»

(from D2Payload::Payloacdl®blication::Situation::\ ,t}\sses::lmpacrj

.

«D2LevelBExtension»
AN

«D2Class»
ImpactExtendedUrban

«D2Relation»

0.*

«D2Class»
ClassifiedDelay

+ delayBand: DelayBandEnum [0..1]
+ delaysType: DelaysTypeEnum [0..1]
+ delayTimeValue: Seconds [0..1]

1 «D2Relation»

(from D2Payload::PayloadPublication::Situation::
Classes::Impact)

!

«D2Relation»
‘ 1

«D2Class»
VehicleCharacteristics

«D2Attribute»

+ fuelType: FuelTypeEnum [0..*]

+ loadType: LoadTypeEnum [0..1]

+ vehicleEquipment: VehicleEquipmentEnum [0..1]

+  vehicleType: VehicleTypeEnum [0..%]

+ vehicleUsage: VehicleUsageEnum [0..1]

+ vyearOfFirstRegistration: Year [0..1] o

(from D2Payload::Common::Classes::VehicleCharacteristics)

Figure 2 — Extension to Delay
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7.3 EquipmentOrSystemType Class

The “EquipmentOrSystemTypeEnum” enumeration defined in EN 16157-3:2018 shall be extended by the
enumeration on access control systems, parking sensors and traffic sensors (see Figure 3).

class EquipmentOrSystemType

wenumeration,D2Enumeration» «enumeration,D2Enumeration»
EquipmentOrSystemTypeEnum Equi OrSystemTy Jrban
«D2Literal» «D2Literals
anprCameras «D2LevelBExtensions accessControlSystem
automatedTollSystem parkingSensors
cetvCameras trafficSensors

emergencyRoadsideTelephones
fireDetectionEquipment
galleryLights
laneControlSigns
levelCrossing

matrixSigns

rampContrals
roadsideCommunicationsSystem
roadsidePowerSystem
speedControlSigns
streetlighting
temporaryTrafficLights
tallGates

trafficLightSets

trafficsiznals
tunnelEmergencyPhones
tunnelFireFightingEquipment
tunnellights
tunnelMebileCommunication
tunnelRadioCommunication
tunnelSafetySystem
tunnelVentilation
variableMessageSigns

other

(from D2Payload::PayloadPublication::Situation:
Enumerations)

Figure 3 — Extension to equipment or system type
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7.4 GenerallnstructionsToRoadUsers Class

The “GenerallnstructionsToRoadUsersTypeEnum” enumeration defined in EN 16157-3:2018 shall be
extended by two further enumerations with instructions for cyclists and pedestrians (see Figure 4).

class GenerallnstructionsToRoadUsers

wenumeration,D2Enumerations
GenerallnstructionToRoadUsersTypeEnum

«D2Literaln «enumeration,D2Enumerations

allowEmergencyVehiclesToPass ionToRoadU Jrban

approachWithCare

d E
avoidThedrea «DaLevelBExtension» «DaLiteral»

cyclistsMustDismount
pedestriansMustUseOtherSide

closeAllWindowsTurnOffHeaterAndVents
crosslunctionWithCare
doNotAllowUnnecessaryGaps
doNotLeaveYouryehicle
doNotThrowOutAnyBurningObjects
seNavigationSystems

efully

hExtremeCaution

ights
ehiclelnfrontsmaathly
increaseNormalFollowingDistance
inEmergencyWaitForPatrolService
keepYourDistance
leaveYourVehicleProceedTaNextSafePlace
noNakedFlames

noOvertaking

nosmoking

noStopping

noUturns

ohserveAmberAlert
observesignals

observesigns
onlyTravelifAbsolutelyNecessary
overtakeWithCare
pulloverToTheEdgeOfTheRoadway
stopAthextSafePlace
stopAtNextServiceArea
switchOffEngine
switchOffMobilePhonesAndTwoWayRadios
testvourBrakes

useBusService

useFogLights
useHazardWarningLights
useHeadlights

useRailService

useTramService
useUndergroundService
waitForEscortVehicle

other

(from D2Paylaad::PayloadPublication::Situation::
Enumeratians)

Figure 4 — Extension to General instructions to road users

7.5 GeneralNetworkManagementType Class

The “GeneralNetworkManagementTypeEnum” enumeration defined in EN 16157-3:2018 shall be
extended by three further enumerations literals for general management concerning restricted areas and
tolling (see Figure 5).

12
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class GeneralNetworkManagementType

wenumeration,D2Enumerations
GeneralNetworkManagementTypeEnum

wD2Literals
bridgeSwingInOperation
convoyService
obstacleSignalling
rampMeteringInOperation
temporaryTrafficLights
tollGatesOpen
trafficBeingManuallyDirected
trafficHeld
other

wenumeration, D2Enumerations
GeneralNetworkManagementTypeEnumExtendedUrban

wD2Literal»
restrictedAreasAccessinOperation
tollinginOperation
tollingNotinOperation

«D2LevelBExtension»

(from D2Payload::PayloadPublication: Situation::
Enumerations)

Figure 5 — Extension to general network management
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7.6 InfrastructureDamageType Class

The “InfrastructureDamageTypeEnum” enumeration defined in EN 16157-3:2018 shall be extended by a
literal specifying a collapsed road surface (see Figure 6).

class InfrastructureDamageType

wenumeration,D2Enumeration»
InfrastructureDamageTypeEnum

«D2Literal»
burstPipe
burstWaterMain

wenumeration,D2Enumerations
collapsedSewer

Infrastr T Jrban
damagedBridge
damagedCrashBarrier «D2Literal»
damagedFlyover «D2LevelBExtension» collapsedRoadSurface

damagedGallery
damagedGantry
damagedRoadSurface
damagedTunnel
damagedViaduct
fallenPowerCables
gasleak

weakBridge

other

(from D2Payload::PayloadPublication:.Situation:
Enumerations)

Figure 6 — Extension to infrastructure damage
7.7 InfrastructureDescriptor Class

The “InfrastructureDescriptorEnum” enumeration defined in EN 16157-2:2018 shall be extended by
several literals specifying certain urban types of underpasses, bridges and crossings (see Figure 7).

class InfrastructureDescriptor

wenumeration,D2Enumeration»
InfrastructureDescriptorEnum

«enumeration,D2Enumerations

«D2Literals InfrastructureDescriptorEnumExtendedUrban

atMotorwaylnterchange

«D2Literal»
inBicycleUnderpass

inNonVehicularUnderpass
atTunnelEntryOrExit inPedestrianUnderpass

inGallery enBicycleBridge
inTunnel onBicycleCrossing
onBridge [ onFootBridge
onConnector «D2LevelBExtension»

onGuidedBusWayCrossing
onHorseCrossing

onElevatedSection
onFlyover
anlceRoad
onLevelCrossing

onlightRailCrossing
onMixedUseCrossing
onNonVehicularBridge
onPedestrianCrossing
onTramCrossing

onlinkRoad
onRoundabout
eRoadway
groundSection
onUnderpass
withinlunction

(from D2Payload::LocationReferencing::
Enumerations)

Figure 7 — Extension to infrastructure descriptor
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7.8 LaneEnum Class

The “LaneEnum” enumeration defined in EN 16157-2:2018 shall be extended by several literals, which

are generally used in the urban environment (see Figure 8).

class LaneEnum

«enumeration, D2Enumerations
LaneEnum

«D2Literal»
allLanesCompleteCarriageway
busLane
busStop
carPaolLane
centralReservation
crawlerLane
cycleLane
emergencylane
escapelane
expressLane
hardShoulder
heavyVehicleLane
layBy
leftHandTurningLane
leftLane
localTrafficLane

«D2LevelBExtensiony

middleLane
overtakinglane
rightHandTurningLane
rightLane
rushHourLane
setDownArea
slowVehicleLane
throughTrafficLane
tidalFlowLane
turninglane

verge

{from D2Payload::LacationReferencing::
Enumerations)

Figure 8 — Extension to lanes
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The “NonVehicularRoadUsersTypeEnum” enumeration shall specify road users that do not use a
motorised vehicle. The “GroupOfNonVehicularRoadUsersInvolved” class shall extend the “Accident” class
defined in EN 16157-3:2018. Together with the “NonVehicularRoadUser” class they build a class
structure to identify information on the number and type of persons (or animals) involved in accidents

that did not use a motorised vehicle (see Figure 9).

class NonVehicularRoadUsers

TrafficElement

«D2Class»
Accident

«D2Attributes
+ accidentCause: AccidentCauseEnum [0..1]
+ accidentType: AccidentTypeEnum [1..*]
+ collisionType: CollisionTypeEnum [0..1]
+ totalNumberOfPeoplelnvolved: NonNegativelnteger [0..1]
+  totalNumberOf¥ehiclesinvolved: NonNegativelnteger [0..1]

(from D2Payload::PayloadPublical n::Situation::Classes::TrafficElement::Accident)

«D2LevelBExtension»

«D2Class»
AccidentExtendedUrban

¢

«D2Relationn
0.+

«D2Class»
GroupOfNonVehicularRoadUsersinvolved

«D2Attributes

+ numberOfNonVehicularRoadUsers: NonNegativelnteger [0..1]
+ injuryStatusType: InjuryStatusTypeEnum [0..1]

¢

wenumeration,D2Enumeration»

«D2Relations NonVehicularRoadUserTypeEnum
0.1
- «D2Literal»
«D2Class» pedestrian
NonVehicularRoadUsers skater
animalUnderGuidance
«D2Attributen other

+ nonVehicularRoadUser: NonVehicularRoadUserTypeEnum [1..%]

Figure 9 — Extension to accident for non-vehicular road users
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The “NonVehicularRoadUser” class shall also be aggregated to the “NetworkManagement” class defined
in EN 16157-3:2018 to allow specifying network management measures for road users that do not use a
motorised vehicle. This shall technically be done by the Level B extension mechanism (see Figure 10).

class NonVehicularRoadUsers 1l

OperatorAction

«D2Class»
NetworkManagement

uD2Attributen
+  complianceOption: ComplianceOptionEnum

+ applicableForTrafficDirection: DirectionEnum [0..*
+ applicableForTrafficType: TrafficTypeEnum [0..%]
+  placesAtWhichApplicable: PlacesEnum [0..%]

+ automaticallylnitiated: Boolean [0..1]

(from D2Payload::PayioodPublicati’ ::Situation::Classes::OperatorAction::
NetworkManagement)

«D2LevelBExtension»

«D2Class»

....... Irban

¢

«D2Relation»

+forNonMotorisedRoadUsers| g1

«D2Class»
NonVehicularRoadUsers

«D2Attributen
+  nonVehicularRoadUser: NonVehicularRoadUserTypeEnum [1..%]

Figure 10 — Extension to network management for non-vehicular road users

7.10 ObstructionType Class

The “ObstructionTypeEnum” enumeration defined in EN 16157-3:2018 shall be extended by three

literals concerning building work, police and firefighter operations (see Figure 11).

class ObstructionType

«enumeration,D2Enumeration»
ObstructionTypeEnum

«D2Literal»

airCrash
childrenOnRoadway
clearanceWork
craneOperating
cyclistsOnRoadway
debris

explosion
explosionHazard

«enumeration,D2Enumeration»
ObstructionTypeEnumExtendedUrban

hazardsOnTheRoad | «D2Literals
incident buildingWi
buildingWark
I i «D2LevelBExtension»
industrialAccident firefightersinOperation

objectOnTheRoad policelnOperation

objectsFallingFromMovingVehicle
abstructionOnTheRoad
peopleOnRoadway

railCrash
rescueAndRecoveryWork
severeFrostDamagedRoadway
shedLoad

snowAndiceDebris
spillageQccurringFromMovingVehicle
spillageOnTheRoad
unprotectedAccidentArea

other

(from D2Poyload::PayloadPublication::Situation::
Enumerations)

Figure 11 — Extension to obstruction type
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7.11 RoadOrCarriagewayOrLaneManagement Class

The “RoadOrCarriagewayOrLaneManagementTypeEnum” enumeration defined in EN 16157-3:2018
shall be extended by several urban-related literals (see Figure 12).

class RoadOrCarriagewayOrLaneManagement

wenumeration,D2Enumeration»
RoadOrCarriagewayOrl Typ «enumeration,D2Enumeration»
RoadOrCarriags yOr

«D2Literal»
carPoolLanelnOperation «D2Literal»
carriagewayClosures createOneDirectionWay
clearAlaneForEmergencyVehicles createTwoDirectionWay
clearALaneForSnowploughsAndGrittingVehicles anelnOperation
closedPermanentlyForTheWinter | aneMoved
contraflow «D2LevelBExtension» aneNotinOperation
doNotUseSpecifiedLanesOrCarriageways aneRestrictioninOperation
hardshoulderRunninginOperation parkingProhibitioninOperation
hardShoulderRunningNotinOperation reverseTrafficDirection
heightRestrictioninOperation waitingProhibitioninOperation

intermittentShortTermClosures
keepToTheleft

keepToTheRight

laneClosures

lanesDeviated

narrowlanes
newRoadworksLayout
overnightClosures

roadCleared

roadClosed

rollingRoadBlock
rushHourLanelnOperation
singleAlternateLineTraffic
tidalFlowLanelnOperation
turnAroundinOperation
useQfSpecifiedLanesOrCarriagewaysAllowed
useSpecifiedLanesOrCarriageways
vehicleStoragelnOperation
weightRestrictioninOperation
other

(from D2Paylaad:-PayloadPublication::Situation::Enumerations)

Figure 12 — Extension to road or carriageway or lane management
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7.12 StreetWorks Class

The “StreetWorks” class shall be an extension of the “Roadworks” class defined in EN 16157-3:2018 and
form a third alternative in contrast to roadworks of type maintenance or construction. Its corresponding
types for urban street works shall be defined in the “StreetWorksTypeEnum” enumeration (see

Figure 14).

class StreetWorks.

OperatorAction

«D2Class»
Roadworks
«D2Class»
«D2Attributen MaintenanceWorks
publicTransportAlternative: MultilingualString [0..1]
roadworksldentifier: String [0..1] «D2Attributes
roadworksDurationClassification: RoadwerksDurationEnum [0..1] +  roadMaintenanceType: RoadMaintenanceTypeEnum [1..*

roadworksScale: RoadworksScaleEnum [0..1]
underTraffic: Boolean [0..1]

+
!
+
+
!
+  urgentRoadworks: Boolean [0..1]

OperatorAction::Roadworks)
(fram D2Payload::PayloadPublication::Si ation::Classes::OperatorAction::Roadworks)

uD2LevelBExtension»
Technical note:

An instance of the ahstract Roadworks class needs a
specialisation, which — for technical reascns — cannot

«D2Class» be fulfilled by a Level B extended class such as the
StreetWorks StreetWorks class. For this reason, when using this
Level B extension, the MaintenanceWorks of type
«D2Attributes other should be used (for the future, itis intended to
+  streetWorksType: StreetWarksTypeEnum transform the Level B extension into inheritance).

«enumeration,D2Enumeration»
StreetWorksTypeEnum

«D2Literal»
buildingWaork
trenchingWork
utilityWork

Figure 13 — Extension for street works

(from D2Payioad::PayloadPublication::Situation::Classes::

An instance of the abstract “Roadworks” class needs a specialization, which - for technical reasons -
cannot be fulfilled by a Level B extended class such as the “StreetWorks” class. For this reason, when using
this Level B extension, the “MaintenanceWorks” of type “other” should be used (for the future, it is
intended to transform the Level B extension into inheritance).
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The “VehicleTypeEnum” enumeration defined in EN 16157-7:2018 shall be extended by literals for e-
bikes, e-motorscooters and personal light electric vehicles (see Figure 14).

class VehicleType

«enumeration, D2Enumeration»
VehicleTypeEnum

«D2Literal»
agriculturalvehicle
anyVehicle
articulatedBus
articulatedTrolleyBus
articulatedVehicle
bicycle
bus

car

caravan

heavyDutyTransporte
heavyVehicle
highsidedVehicle

lightCommercialVehiclewithTrailer
longHeawyLorry

larry

metro

minibus

moped

motorcycle
matorcycleWithSideCar
motorhome

motorscooter

threeWheeledVehicle
trailer

tram
trolleyBus
twoWheeledvehicle

vehicleWithoutCataly
vehicleWithTrailer
withEvenNumberedRegistrationPlates
withOddNumberedRegistrationPlates
unknown

other

{from D2Payload::Common::Enumerations)

«D2LevelBExtension»

«enumeration,D2Enumeration»
VehicleTypeExtendedUrban

«D2Literaln
electricBike

personalLightElectricVehicle

Figure 14 — Extension to vehicle types

8 «D2Namespace» ReroutingManagementEnhanced

8.1 Overview

This clause specifies an extension to the DATEX I data model that shall follow the modelling rules defined
in EN 16157-1:2018 and specifies an additional namespace “ReroutingManagementEnhanced” which
provides an improved alternative to the existing class model “ReroutingManagement”, defined in

EN 16157-3:2018.

The «D2Namespace» ReroutingManagementEnhanced shall have the namespace-prefix “rer”.

Figure 15 illustrates the ReroutingManagementEnhanced namespace and their classes. This namespace
shall be located inside the “Extension” namespace defined in EN 16157-7:2018.
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class Extension Reroutir

«D2Namespacen
ReroutingManagementEnhanced

EI + NetworkManagementExtendedRerouting
E + AreaOrigin

E + Origin

[ +PointOrigin

5] +ReroutingManagementEnhanced

E + RouteAllocation

E + RouteCapacityManagementMeasure
i +RouteCapacityManagementTypeEnum
5] +RouteDescription

B + Trafficsignal

(from Extension)

Figure 15 — The ” ReroutingManagementEnhanced” namespace

It contains classes and attributes for information related to rerouting, alternative routes and route
capacity measures. Routing origins and destinations may be defined to specify the geographic area, for
which the rerouting management should apply. Routes may be allocated by proportions, also in
combination with certain types of vehicles for which they are valid or not valid.

The “ReroutingManagementEnhanced” class shall extend the “NetworkManagement” class (defined in
EN 16157-3:2018) by using the Level B extension rules defined in Clause 8 of EN 16157-1:2018. Due to
this construction, this class model shall be part of a Level B Extension within the SituationPublication
model (as defined in EN 16157-3:2018). Further new classes defined in this document are “Origin”,
“PointOrigin”, “AreaOrigin”, “RouteDescription”, “RouteAllocation”,
“RouteCapacityManagementMeasure” and “TrafficSignal” (see Figure 16, Figure 17 and Figure 18).
Several other classes already defined in EN 16157:2018 parts 2, 3 or 7 are used.
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class ReroutingManagementEnhanced

OperatorAction

«D2Class»
NetworkManogement

«D2Attribute
+ complianceOption: ComplianceOptionEnum
+  applicableForTrafficDirection: DirectionEnum [0..%]
+ applicableForTrafficType: TrafficTypeEnum [0..*
+
"

placesAtwhi
automaticallylnitiated: Boolean [0..1]

icable: PlacesEnum [0..*

(from D2Payload::PayloadPublicati :Situation::Classes::OperatorAction::

NetworkMgnagement)
«D2LevelBExtension»

«D2Class»

Networ ing

¢

1

«D2Relation»

«D2Classx
ReroutingManagementEnhanced

«D2Attributen

+ nameOfReroutingManagement: MultilingualString [0..1]
+  preventiveMeasure: Boolean

LN

«D2Relation» «D2Relations
+originalRoute | 0.1 1.* salternativeRoute
«D2Class»
RouteDescription
«D2Attributen
nameQfRoute: MultilingualString [0..1]

:
+  reroutingltineraryDescription: MultilingualString [0..1
+ signedRerouting: Boolean [0..1

+  entry: String [0..1]

+  exit: String [0..1

+ roadOrunctionNumber: String [0..1]

+  routeCompletelyBlocked: Boolean [0..1]

+  abnormalTrafficType: AbnormalTrafficTypeEnum [0..1]
+ routeLength: MetresAsNonNegativelnteger [0..1]

kN

For aggregeations of Routelnformation see also
next and next but one figure.
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«D2Class»
GeneralNetworkManagement

«D2Attributes
+  generalNetworkManagementType: GeneraNetworkManagementTypeEnum
+ trafficManuallyDirectedBy: PersonCategoryEnum [0..1]

(from D2Payload::PayloadPublication::Situation::Classes::OperatorAction::
NetworkManagement)

Technical note:

An instance of the abstract NetworkManagement class
needs a specialisation, which — for technical reasons —
cannot be fulfilled by a Level B extended class such as the
NetworkManagementExtendedRerouting class. For this
reason, when using this Level B extension, the
GeneralNetworkManagement of type other should be
used (for the future, it is intended to transform the Level B
extension into inheritance).

«D2Class»
AreaOrigin

+routingOrigin «D2Classy

| Origin
«D2Relation» g _*

«D2Class»
PointOrigin

sroutingDestination «D2Class»

Destination

«D2Relations g+

(from D2Payload::
LocationReferencing::
LocationReference)

wenumeration,D2Enumerations
DelayBandEnum

«D2Literaln
negligible
upToTenMinutes
betweenTenMinutesAndThirtyMinutes
b nThirtyMinutesAndOneHour
betweenOneHourAndThreeHours
betv
longerThansixHours

nThreeHoursAndSixHours

(from D2Payload::PayloadPublication::Situation::
Enumerations)

Figure 16 — The “ReroutingManagementEnhanced” class model

An instance of the abstract “NetworkManagement” class needs a specialization, which - for technical
reasons - cannot be fulfiled by a Level B extended «class such as the
“NetworkManagementExtendedRerouting” class. For this reason, when using this Level B extension, the
“GeneralNetworkManagement” of type “other” should be used (for the future, it is intended to transform
the Level B extension into inheritance).

8.2 Semantics - Rerouting management and route description

For the rerouting management enhanced, a name (nameOfReroutingManagement) may be specified. It
shall be specified, whether the measure is advisory (it is a recommendation, and is not a requirement to
be followed) or mandatory (following a binding regulation or decision). A Situation or a SituationRecord,
related to the specific rerouting measure (for example information on roadworks) may be referenced
(see EN 16157-3:2018 clause 7.3.2.4).

With the “Origin” and “Destination” classes aggregated to the “ReroutingManagementEnhanced” class,
geographic areas or points may be defined that may serve as an indication for the geographical relevance
of the rerouting management. For example, navigation systems may use this information as triggers, if
the route management is relevant on the specific vehicle route.
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One or more “RouteDescription” classes shall be aggregated to the “ReroutingManagementEnhanced”
class. One of them may use the aggregation end “originalRoute”, i.e. being the route that is obstructed or
closed or in a critical state in terms of traffic conditions. The others shall use the aggregation end
“alternativeRoute” each specifying an alternative possibility for the trip from origin to destination.

For each route, a name and a description may be specified, as well as information about entries, exits and
the road or junction number. The traffic status may be specified as well as the current travel time on the
route, by using the class “TravelTimeData” specified in EN 16157-5:2018.

The georeferenced location of each route shall be specified by using the “Itinerary” class specified in
EN 16157-2:2018. Supplementary positional description may be specified.

8.3 Semantics - Route allocation

Figure 17 shows the “RouteAllocation” class model.

class RouteAllocation

For further aggregations of Routelnformation see also
next figure.

BosicData

«D2Classn
TravelTimeData

«D2Classs
RouteDescription

«D2Relation»

- :

0.% | + travelTimeType: Trav

«D2Attributes
travelTimeTrendType

«D2Attributes

+ nameOfRoute: MultilingualString [0..1] TravelTimeTrendTypeEnum [0..1]

imeTypeEnum [0..1]

+  reroutingltineraryDescription: MultilingualString [0..1]

signedRerouting: Boolean [0..1] +  vehicleType: VehicleTypeEnum [0..5]
+ try: String

eniry: string [0..1] {from D2Payload::PayloadPublication::RoadTrafficData::Classes:
+  exit: String [0..1

+trafficStatus TravelTimeData)

roadOrlunctionNumber: String (0..1]

+ routeCompletelyBlocked: Boolean [0..1] DataValue
ot i tion, D2Enumerations
+  routeLength: MetresAsNonNegativelnteger [0..1] " senumeration,
«D2Relation» 4 o «D2Class» TrafficStatusEnum
. ) TrafficStatusvalue
index «D2Literal»
’ «D2Attributen ssible
«D2Relation» + trafficStatusValue: TrafficStatusEnum e
0.* (from D2Payload::PayloadPublication::RoadTrafficData:. o
Classes::DataValue] own
«D2Class»

RouteAllocation
(from D2Payioad.:PayloadPublication.:
RoadTrafficData::Enumerations)

cenumeration,D2Enumeration»

«D2Attributen
+ routeProportion: Percentage [0..1]
+ reroutingAdvice: ReroutingManagementTypeEnurm [0..1
+ complianceOptionOverride: ComplianceOptionEnum [0..1]

L

«D2Relation» «D2Relation»

+validForVehiclesWithCharacteristics 0. 0. +validForVehiclesWithoutCharacteristics

«D2Class»
VehicleCharacteristics

ReroutingManagementTypeEnum

«D2Literals
doNotFollowDiversionSigns
doNotUseEntry
doNotUseExit
doNotUselntersectionOrjunction
followDiversionSigns
followLocalDiversion

pecialMarkers

useExit

uselntersectionOrJunction

«D2Attributen
fuelType: FuelTypeEnum [0..%]
loadType: LoadTypeEnum [0..1]

N (from D2Payload::PayloadPublication::Situation::
+
+  vehicleEquipment: VehicleEquipmentEnum [0..1]
+
.
+

Enumerations)

vehicleType: VehicleTypeEnum [0..%]
vehicleUsage: VehicleUsageEnum [0..1]
yearOffirstRegistration: Year [0..1]

wenumeration,D2Enumeration»
ComplianceOptionEnum

«D2Literals
advisory
mandatory

(fram D2Payivad::Common::Classes::VehicleChoracteristics)

(from D2Payload::PayloadPublication:.Situation::
Enumerations)

Figure 17 — The “RouteAllocation” class model

The “RouteAllocation” class may be used to define proportions of traffic for routes meeting the same
overall functional routing requirement. This may include the original route. The corresponding attribute
“routeProportion” specifies the weight of this specific route against other alternative routes that perform
the same functional purpose. The sum of all possible route weights for a specified set of vehicle
characteristics shall be equal to one (100 %).
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Figure 18 shows the “RouteCapacityManagementMeasure” class model.

class RouteCapacityManagementMeasure

For

further aggregations of Routelnformation see also

previous figure.

«D2Class»
RouteDescription

«D2Attributen

b+ b o+

routeleng

o+

nameOfRoute: MultilingualString [0..1

eraryDescription: MultilingualString [0..1]
uting: Boolean [0..1]

unctionNumber: String [0..1]
routeCompletelyBlocked: Boolean [0..1]

th: MetresAsNonNegativelnteger [0..1]

¢

«D2Relation»
0.*

«D2Classn
RouteCapacityManagementMeasure

«D2Attributes
type: RouteCapacityManagementTypeEnum
description: Multilingua
defaultGreenTimeAdjustment: Seconds [0..1]
defaultCycleLength: Seconds [0..1]
recommendedspeed: KilometresPerHour [0..1]
index
’ «D2Relation»
o
«D2Class»
TrafficSignal
«D2Attributes
+  externalld: String [0..1]
+ greenTimeAdjustmentOverride: Seconds [0..
+ cycleLengthOverride: Seconds [0..1]
+  signalGroup: Reference [0..1]

¢

«D2Relations

+notionalMidPoint | o

Networklocation

«D2Class»
PointLocation

{from D2Payload::LacationReferencing::
LocationReference)

1]

LocationReference’

«D2Class»

«D2Relation» 1 Itinerary

(from D2Payload::LocationReferencing.
LocationReference)

wenumeration,UML Profile for DATEXI...
RouteCapacityManagementTypeEnum

«D2Literaln

capacitiesAvailable
openedExtralane
modifiedGreenPeriod

reducinglocalAccess
additionalParkingBan
other

If the signalGroup
attribute is used, the
notionaIMidPoint shall not
be used in paraliel.

Figure 18 — The “RouteCapacityManagementMeasure” class model

Additional  capacity

measures on da

route

may be specified by using the

“RouteCapacityManagementMeasure” class. Examples are extra lanes, modified traffic signal green stages
or altered signal phasing. For measures referring to traffic signals, a series of “TrafficSignal” classes may
be specified. With the attribute “signalGroup”, each traffic signal may refer to its “SignalHeadLocation”
specified in the “MapDataPublication” in FprCEN/TS 16157-9. Another possibility is to specify the
notional reference point of the traffic signal. The notional reference point for the traffic signal represents
the position of the midpoint of the related stop line. In the case of a non-signalised intersection the
notional reference point represents the midpoint of the related stop line.
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9 «D2Namespace» TrafficManagementPlan
9.1 Overview

The «D2Namespace» TrafficManagementPlan shall have the namespace-prefix “tmp”.

The “TrafficManagementPlan” namespace contains classes and attributes for information related to two
publications that support the definition and activation of traffic management plans in the urban
environment. The two publications are:

— TmplanTablePublication which provides the details of proposed traffic management plans, including
the scenario for which they are applicable, and the definition of measures and actions that shall be
taken as part of the traffic management plan;

— TmplanOperationPublication which provides status information and status change information
relating to elements of a traffic management plan. The TmplanOperationPublication may relate to a
previously defined traffic management plan with reference to a traffic management plan within the
TmplanTablePublication, or a traffic management plan that has not previously been defined.

The two publications in the “TrafficManagementPlan” namespace shall extend the DATEX Il data model
as Level B extensions of the GenericPublication class (defined in EN 16157-7:2018) by using the Level B
extension rules defined in Clause 8 of EN 16157-1:2018. Several new classes are defined in this
document. Where classes which have been previously defined are used, they are indicated in the class
diagrams contained in Figures 19, 20, 21 and 22. These reused classes are already defined in EN 16157
parts 2,3 or 7.

The publications of the “TrafficManagementPlan” namespace seek to facilitate the exchange of
information between traffic control centres supporting workflow management to establish pre-defined
traffic management plans including measures and actions to address foreseen scenarios, and then in real-
time manage the activation, termination and other lifecycle processes related to traffic management
plans. Typically, traffic management plans may encompass agreed actions such as an Operator Action
(see EN 16157-3:2018), traffic information distribution, or road device management, such as variable
message sign settings, with the objective of managing traffic patterns, optimizing network traffic flow,
alleviation of congestion, etc. During the real-time management of traffic management plans the plans in
use can be pre-defined (with necessary collaborative agreement if needed) or by means of ad hoc plans.

Figure 19 illustrates the “TrafficManagementPlan” namespace and its constituent packages and classes.
This namespace shall be located inside the “Extension” namespace defined in EN 16157-7:2018.
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class Extension TrafficManagementPlan

«D2Package»
Classes

f‘— + OperatorActionTemplate
t +SignSetting

(£ + TmplanimplementingAction
(77 + TmplanOperation

t +TmplanTable

«D2Package»
DataTypes

fE| +Duration

«D2Package»
Enumerations

[E5 + TmplanOperationStatusEnum

«D2Packagen
TmplanOperationPublication

+ TmplanOperationPublication

«D2Packagen
TmplanTablePublication

[§ + TmplanTablepublication

«D2Packagen
SignSetting

E + SignSetting

{from Classes)
«D2Packagen»
TmplanimplementingAction

% + OperatorActionExtendedTmplan

E] + TmplanimplementingAction

(from Classes)

«D2Packages
TmplanOperation

E + NonPredefinedAction

E + NonPredefinedTmplanOperation
g + PredefinedAction

E + PredefinedMeasureSelected

E + PredefinedTmplanOperation
E + TmplanOperation

(from Classes)

«D2Package»
OperatorActionTemplate

+ OperatorActionTemplate

+ PredefinedOperatorActionType

(from Classes)
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«D2Packagen
TmplanTable

+ ActionByReference

+ ActionDefinition

+ MeasureByReference
+ MeasureDefinition

+ StrategyByReference
=] + StrategyDefinition
+ Action

+ Measure

=] +Response

+Strategy
+ TmplanScenario

() (2 FAET) (ST ) ) ) D)

+ TmplanTable

{from Classes)

Figure 19 — «D2Namespace» TrafficManagementPlan

9.2 «D2Package» TmplanTablePublication

9.2.1 Overview

The TmplanTablePublication comprises classes and relationships required to model the static data
needed to pre-define the scenario, measures and actions needed for agreement, if required, and potential
future implementation of a set of traffic management plans.

Figure 20 illustrates the “TmplanTablePublication” package and its classes.
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9.2.2 Semantics

The “TmplanTablePublication” class shall be a Level-B extension of a “GeneralPublication” class. Each
“TmplanTablePublication” shall contain at least one “TmplanTable”. Each “TmplanTable” class instance
(forming a traffic management plan) shall contain at least one “TmplanScenarioRecord” class instance.

A traffic management plan can relate to a set of scenarios which describe the overall situation on the road
network that leads road operators to initiate and run a traffic management plan. Responses and collected
actions defined within a traffic management plan may be defined as any combination of strategies,
measures and actions, where:

— Astrategy is a set of principles that underpin a set of traffic of measures or actions in order to obtain
the general objectives of the traffic management policy;

— A measure is a specific set of actions to fulfil a specific goal, in a given scenario, which leads to a
specific network operational configuration;

— An action is a single operator action which is part of a traffic management plan measure, which is
normally implemented as an Operator Action Situation Record, implementation of specific messages
on variable message signs, by information delivery via other dissemination channels, etc.

Each response shall contain one strategy or measure. Each strategy shall be associated with two or more
measures. Each measure shall be associated to one or more actions. In each case of strategy, measure
or action they may be defined by reference to an existing strategy, measure or action respectively or
new definition may be provided.

9.3 «D2Package» TmplanOperationPublication
9.3.1 Overview

The “TmplanOperationPublication” class comprises classes and relationships required to model the
information for exchange of implementation actions relating to the activation, termination, timeout of a
traffic management plan, or subservient measure(s) or action(s). Additionally, this publication supports
planning processes relating to traffic management plans enabling transmission of requests for
agreement, agreement acceptance, agreement rejection, etc.

Figure 21 illustrates the “TmplanOperationPublication” package and its classes, and the classes of the
“TmplanOperation” package that supports it.
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class OperatorActionTemplate

«D2Classn
LocationReference
«D2Class»
" +argetLocation,
«D2Class» OperatorActionTemplate
VehicleCharacterlstics . ot
«D2Attributes
«D2Auributen + complianceOption: ComplianceOptianEnum ® relations  (from Wf""“d' :"m"’"”ff"“’"“”g'
+  TuelType: FuellypeEnum [0..* +applicableToVehiclesWithCharacteristicsOf @ | PPicabierorTaMiection: Directiontum [0.) ocationficference]
+ loadType: LoadTypeEnum [0..1] o+ «D2Relation» v ableFarTrafficType: TrafficTypeEnum [0.
+ vehicleEquipment: VehicleEquipmentEnum [0..1] +  placesAtWhichApplicable: PlacesEnum [0.."] -
+  vehicleType: VehicleTypeEnum [0..%] + automaticallylnitiated: Boolean [0..1] «D2Classy
+  vehicleUsage: VehicleUsageEnum [0.1] +  temporarySpeedLimit: KilometresPerHour [0..1] «D2Relations 0.1 RecurringPeriod
+  yearOffirstRegistration: Year [0..1] +  expectedDuration: Duration [0..1] S

{from D2Payload::Common:-Classes::VehicleCharacteristics) ’ +  periodName: MultilingualString [0..1]

(from D2Payload::Common::Classes:: Validity]

«D2Relations

1

«D2Class»
PredefinedOperatorActionType

«D2Attributen
generalinstructionToRoadUsersType: GenerallnstructionToRoadUsersTypeEnum [0..1]
generalNetworkManagementType: GeneralNetworkManagementTypeEnum [0..1]

nceType: RoadMaintenanceTypeEnum [0..%]
roadOrCarriagewayOrLaneManagementType: RoadOr CarriagewayOrLaneManagementTypeErum [0..1]
roadsideAssistanceType: RoadsideAssistanceTypeEnum [0..1]
speedManagementType: SpeedManagementTypeEnum [0..1]
winterEquipmentManagementType: WinterEquipmentManagementTypeEnum [0..1]

’ ‘ Exactly one of the

attributes or aggregations

ok

must be used.
«D2Relation» «D2Relation»
0.1 0.
«D2Classn «D2Class»

ReroutingManagementEnhanced VmsUnitStatus
«D2Attributen «D2Attributes
+  nameOfReroutingManagement: MultilingualString [0..1] +  vmsUnitTableReference: VersionedReference
+  preventiveMeasure: Boolean +  vmsUnitReference: VersionedReference

(from D2Pay, i ) (from D2Payload::PayloadPublication::Vms:.Classes;:VmsRelated::VmsStatus]

Figure 21 — The “OperatorActionTemplate” class model

Figure 21 shows the operator action template model. Each “OperatorActionTemplate” class may be
associated with one or more target locations; also, it may be associated with one or several vehicle
characteristic profiles. Additionally, one recurring period may be specified.

Figure 22 shows the recurring period model.
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