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Foreword

:2023(E)

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

ele

ctrotechnical standardization.

The procedures used to develop this document and those intended for its further mainte
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria-need
different types of ISO documents should be noted. This document was drafted in accordanc
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the
patent rights. ISO shall not be held responsible for identifying any or all such/patent rights.
any patent rights identified during the development of the document will be in the Introduct
onjthe ISO list of patent declarations received (see www.iso.org/patents),

Anly trade name used in this document is information given for thé convenience of users an
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expressions related to conformity assessment, as wellras information about ISO's adh
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stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific {

World Trade Organization (WTO) principles in“the Technical Barriers to Trade (
yw.iso.org/iso/foreword.html.
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s document was prepared by Technical Committee ISO/TC 204, Intelligent transport systeH

s first edition cancels and replaces_the first edition (ISO/TS 21219-14:2016), which
hnically revised.

e main changes are as follows:

four new Feetypes valuesshave been added in Table 44;

the document has beefi ghanged from a Technical Specification to an International Stand
st of all parts in theSO 21219 series can be found on the ISO website.

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

0.1 History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information in
the multimedia environment. TPEG technology, its applications and service features were designed to
enable travel-related messages to be coded, decoded, f11tered and understood by humans (visually and/
or audibly in the at,
which can|be carried on almost any dlgltal bearer with an approprlate adaptatlon layer was developed
Hierarchigally structured TPEG messages from service providers to end-users were designed| to
transfer information from the service provider database to an end-user’s equipment.

One year |later, in December 1998, the B/TPEG group produced its first EBU specifications. Two
documentfs were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the synffax,
semantics|and framing structure which was used for all TPEG applications. Meanwhile, Part 4 (TPEG-
RTM, whi¢h became ISO/TS 18234-4) described the first application for road traffic messages.

Subsequently, in March 1999, CEN/TC 278, in conjunction with ISO/TG'204, established a grqup
comprisinlg members of the former EBU B/TPEG and this working greup continued developmpnt
work. Further parts were developed to make the initial set of four parts,enabling the implementatjon
of a consiptent service. Part 3 (TPEG-SNI, later ISO/TS 18234-3) described the service and netwprk
informati¢n application used by all service implementations to.edsure appropriate referencing frpm
one servide source to another.

Part 1 (TREG-INV, later ISO/TS 18234-1) completed the series by describing the other parts and their
relationshfip; it also contained the application IDs used within the other parts. Additionally, Part 5, the
public trapsport information application (TPEG-PTI dater ISO/TS 18234-5), was developed. The so-
called TPEG-LOC location referencing method, which‘enabled both map-based TPEG-decoders and npn-
map-basefl ones to deliver either map-based location referencing or human-readable text information,
was issued as ISO/TS 18234-6 to be used in~association with the other applications of parts of fhe
[SO 18234 series to provide location referencing.

The ISO 18234 series has become knowm as TPEG Generation 1.
0.2 TPE(@ Generation 2

When thg Traveller Informatien Services Association (TISA), derived from former forums, Was
inauguratgd in December 2007, TPEG development was taken over by TISA and continued in the THEG
applicatiophs working greéup:-

It was abdut this time‘that the (then) new Unified Modelling Language (UML) was seen as having mgjor
advantaggs for the'development of new TPEG applications in communities who would not necessarily
have the biinaryphysical format skills required to extend the original TPEG TS work. [t was also realifed

two physical formats in synchronlsm in dlfferent standards ser1es would be rather d1ff1cult

As aresult, TISA set about the development of a new TPEG structure that would be UML-based. This has
subsequently become known as TPEG Generation 2 (TPEG2).

TPEG2 is embodied in the ISO 21219 series and it comprises many parts that cover an introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of
rules that contain the modelling strategy covered in ISO 21219-2, [SO 21219-3 and ISO 21219-4 and the
conversion to two current physical formats: binary (see Annex A) and XML (see Annex B); others can
be added in the future. TISA uses an automated tool to convert from the agreed UML model XMI file
directly into an MS Word document file, to minimize drafting errors; this file forms the annex for each
physical format.

vi © IS0 2023 - All rights reserved
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TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

TPEG2 also has many location referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the location referencing container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below is potentially incomplete, as there is the possibility that new

TP

TP

ab
co

Th
SP

G2 parts will be introduced after the pnh]ir‘;\‘rinn of this document

Toolkit parts: TPEG2-INV (ISO 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR-(ISO
TPEG2-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219:6), T
(ISO/TS 21219-7).

Special applications: TPEG2-SNI (ISO 21219-9), TPEG2-CAI (ISO ;21219-10), T
(ISO/TS 21219-24).

Location referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR/SO/TS 21219-21), T
(ISO 17572-2), TPEG2-DLR (ISO 17572-3).

Applications: TPEG2-PKI (ISO 21219-14 - this document), TREG2-TEC (ISO 21219-15), |
(ISO 21219-16), TPEG2-SPI (ISO 21219-17), TPEG2-TFP (156:21219-18), TPEG2-WEA (ISO
TPEG2-RMR (ISO/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG2-VLI (ISO/TS 212]

G2 has been developed to be broadly (but not totally)’)backward compatible with TPEG1 {

tr:1nsiti0ns from earlier implementations, while not hindering the TPEG2 innovative approach

e to support many new features, such as dealingwith applications with both long-term, u
tent and highly dynamic content, such as parking information.

s document is based on the TISA specification technical/editorial version reference:

P0009-TPEG2-PKI_1.2/001.

21219-3),
PEG2-LRC

PEG2-LTE

PEG2-TLR

[PEG2-FPI
01219-19),
9-26).

o0 assistin
and being
hchanging
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Intelligent transport systems — Traffic and travel
information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 14:

P

1
Th

deliver parking information to a variety of receivers using a number of different channels, p4
digital broadcasting and internet technologies. Parking information can be presented to t
mdny different ways, including text, voice or graphics.

Toglay, traffic congestion has become a serious problem in urbai areas. Some traffic con
attiributed to drivers searching for parking spaces. Timely provision of parking information ¢
eage traffic congestion. Furthermore, parking information is‘waluable for visitors, particulay

Ca

2
Th

comstitutes requirements of this document:~For dated references, only the edition cited aj

un

ISd
ext

IN(
ext

ISQ
exfi
3

Fo1

arking information (TPEG2-PKI)

Scope

s document specifies the TPEG parking information (PKI) application which has been d

be used to signal where a temporary parking facility is established for a special event.

Normative references

e following documents are referred to in-the text in such a way that some or all of thg

Hated references, the latest edition of the‘referenced document (including any amendment

21219-1, Intelligent transport systems — Traffic and travel information (TTI) via transpo
erts group, generation 2 (TPEG2)— Part 1: Introduction, numbering and versions (TPEG2-IN

21219-9, Intelligent transport systems — Traffic and travel information (TTI) via transpo
erts group, generation 2 (TPEG2) — Part 9: Service and network information (TPEG2-SNI)

21219-10, Intelligent-transport systems — Traffic and travel information (TTI) via transpo
erts group, generation 2 (TPEGZ2) — Part 10: Conditional access information (TPEG2-CAI)

Terms-and definitions

the purposes of this document, the terms and definitions given in ISO 21219-9 apply.

psigned to
irticularly
he user in

gestion is
an help to
ly when it

ir content
pplies. For
5) applies.

't protocol
V)

't protocol

rt protocol

ISC

and IEC maintain terminology databases for use in standardization at the following addr

PSSeS:

[SO Online browsing platform: available at https://www.iso.org/obp

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

3.1
location referencing

LR
me

ans of providing information that allows a system to accurately identify a location

Note 1 to entry: The content of a location reference allows the location to be presented in a graphical or textual
manner to the end-user (e.g. coloured network graphs), as well as to be used for navigational systems purposes.

© IS0 2023 - All rights reserved
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3.2

location referencing container

LRC

concept applied to the grouping of all the location referencing (3.1) elements of a TPEG-Message together
in one place

Note 1 to entry: See TPEG2 LRC documents (e.g. ISO 21219-7) for full LRC explanations.

3.3

message management container
MMC
concept aﬂ)plied to the grouping of all message elements including message management informatier of
a TPEG-Mgssage together in one place

Note 1 to eptry: See TPEG2 MMC documents (e.g. ISO 21219-6) for full MMC explanations.

4 Abbiyeviated terms

For the gurposes of this document, the abbreviated terms listed in [SQ~21219-1, ISO 21219
[SO 21219}10 and the following apply.

1
0

ACID application and content identifier
CA conditional access

LGV large goods vehicle

RFID radio frequency identification

5 Application specific constraints

5.1 Application identification

The word| “application” is used in the,TPEG specifications to describe specific subsets of the THEG
structuref An application defines a-limited vocabulary for a certain type of messages, for example,
parking information or road trafficinformation. Each TPEG application is assigned a unique number,
called thd application identity(AID). An AID number is defined in ISO 21219-1 whenever a new
applicatioh is developed.

The AID fumber is used. within the TPEG2-SNI application (ISO 21219-9) to indicate how to procpss
TPEG confent. It facilitatés the routing of information to the appropriate application decoder.

5.2 Verpionnumber signalling

Version nymbering is used to track the separate versions of an application through its development gnd
deployment. The differences between these versions can have an impact on client devices.

The version numbering principle is defined in ISO 21219-1.

Table 1 shows the current version numbers for signalling PKI within the SNI application.

Table 1 — Current version numbers for signalling of PKI

Major version number

Minor version number

2 © IS0 2023 - All rights reserved
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5.3 Ordered components

PKI does not generally require a fixed order of TPEG components, except where explicitly modelled.
The order for the PKI message components is shown in Figure 1. The first component shall be the
MMC. This shall be the only component if the message is a cancellation message. Otherwise, the MMC
component shall be followed by the one or more ADC component(s) which include(s) the application-
specific information.

TPEG-Message

| I
MMC ADC I LRC I
| I
| I

Figure 1 — Composition of TPEG messages

5.4 Extensions

Future application extensions may insert new components 0r may replace existing componeits by new
ongs without losing backward compatibility. This means_that a PKI decoder shall be able to fletect and
skip unknown components.

5.3 TPEG service component frame

PKI makes use of the “service component frame with dataCRC and messageCount and priority”
acqording to ISO 21219-5.

6 | PKI message components

6.1 ParkingMessage

A parking message shall hold one of the MessageManagement components and optionally[may have
on¢ ParkinglLocatién,®one ParkingSiteDescription and multiple Advice components, as wgll as one
CutrentCapacity,and multiple ExpectedCapacity components, as illustrated in Figure 2 anld Table 2.
The binary format and XML format of the TPEG2-PKI application for use in transmission ghall be in
acdordance‘with Annexes A and B, respectively.

©1S0 2023 - All rights reserved 3
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Figure 2 — Structure of the parking message

TPEG-MMC (ISO 21219-6) methods may be used to transmit static data independently to dynamic data.

The components have been grouped to facilitate such dynamic updates.

NOTE 1

© IS0 2023 - All rights reserved
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For example, the name and the location of a parking site do not change frequently and thus, these data
may be transmitted less frequently than, for example, the number of available spaces. It is important
nonetheless, that the basic information required to display a sensible message to the user should be sent
in suitable intervals to allow receivers just switched on to decode and display data within a reasonable
time.

Clients should decode messages with the same version number (and PartID in case of partial messages)
only once.

Table 2 — Parking message

Name | Type | Multiplicity | Description
Ordered components
mint |MMCSWitch | 1 |Includes one of the MMGitypes.
Unordered components

papkingLocation ParkingLocation 0.1 see ISO/TS 21219-7.
pakkingSiteDescription ParkingSiteDescription 0.1 n/a

cufrentCapacity CurrentCapacity 0.1 n/a

expectedCapacity ExpectedCapacity 0.* n/a

adyice Advice 0.* n/a

6.2 MMCSwitch

The MMCSwitch is an abstract container that allows the use of the different message mgnagement
options.

6.3 MessageManagementContainerLink

The MessageManagementContainerLink serves as a link to the message management containler.

6.4 MMCMasterLink

The MMCMasterLink serves asia'link to the message management container.

6.3 MMCPartLink

The MMCPartLink $erves as a link to the message management container.

6.6 ParkingLbocation

The ParkingLocation serves as a link to the LocationReferenceContainer.

6 s 4 1 SitaDacscrintion
wl UICC D COCT TP CIUTY

The ParkingSiteDescription component is a wrapper for largely static information about a parking
facility. The information is grouped in the ParkingName, ParkingSpecification, OpeningHours,
PricingPayment, Facilities, ParkingForEvent and AssociatedService components; see Figure 3 and
Table 3.

© IS0 2023 - All rights reserved 5
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Figure 3 — Structure of parking site description
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Name | Type Multiplicity | Description
Unordered components
parkinglnfo ParkingInfo 0.1 n/a
parkingSpecification |ParkingSpecification 0..1 n/a
parkingForEvent ParkingForEvent 0.* n/a
openingHours OpeningHours 0..* n/a
pricingPayment PricingPayment 0.* n/a
faqilities Facilities 0.* n/a
as$ociatedService AssociatedService 0.* n/a

6.8 Parkinglnfo

The Parkinglnfo component contains address and contact information abput a parking fag

ility to be

digplayed to the user. This includes name, address, operator, logo and the contact details for the parking
fadility, as shown in Table 4.

Table 4 — ParkingInfo

Name Type Multiplicity Description

parkingld ShortString 0..1 This attribute may hold a parking-site-sp4cific ID
string, allowing linking of this site to othef refer-
encing schemes. It shall not contain langugge-spe-
cific descriptions and should preferably n¢t be
presented to the user as a description.

paykingName LocalisedShortString Qi Name of the parking site in various langudges.

paLkingAddress LocalisedShortString 0.* Address of the parking site in language-specific
formats.
e.g. for German: Frauensteige 2, D-89075 Ulm

parkingOperator |LocalisedShortString 0.* Language-specific strings representing thie name
and/or company of the operator.

Unordered components

logo Logo 0.1 n/a

coptact Contact 0.* n/a

6.9 Logo

The logo component provides a URI and a mimeType for a company or parking site logo type. [t does not

contain the image data itself, as shown in Table 5.

Fablte 5— Lugu
Name Type Multiplicity Description

mimeType ShortString 1 The mime type of the image at the provided source.

Src ShortString 1 URI where the logo can be retrieved.

6.10 Contact

This component provides contact information, as shown in Table 6.
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Table 6 — Contact

Name Type Multiplicity Description
contactType pki016:ContactType 1 Indicates the type of the information in the contact-
Info attribute.
contactinfo ShortString 1 The actual contact information of the type indicated
in the contactType attribute.

6.11 ParkingSpecification

The ParkingSpecification component (see Figure 4 and Table 7) contains detailed and largely static
informati¢n about a parking facility describing properties of the parking site. This includes thetype of
parking and the maximum capacity among other information.
Gatelnfo ParkingSpecification
+ gateNamg: LocalisedShortString [0..*] + parkingType: pki002:ParkingType
+ gateType]pki015:GateType [0..1] + parkingTerm: pki019:TermType [0..1]
+ gateWidtl}: DistanceCentiMetres [0..1] + parkingCapacity: IntUnLi [0..1]
+ gateHeight: DistanceCentiMetres [0..1] < ———|4 reservability: pki007:Reservability [0..1]
+ d?rectionTo: t}.rp006:0rientationType [0..1] «UnorderedComponentGroup»
+ distanceT :plstanceMet.res [0"*1] + informationFor: InformationFor [0..*]
+  street: LodalisedShortString [0..%] + sizeRestrictions: SizeRestrictions [0..1]
«UnorderedfomponentGroup» + gatelnfo: Gatelnfo [0..*]
+ parkingLdcation: ParkingLocation [0..1] 7 N
; / PN
I / &N
| / N
I / AN
\V4 v R
ccationie/rencingentainery InformationFor SizeRestrictions
«External» - : : - -
ParkingLocation + vehicleType: pki001:VehicleTypg,[0..1] + maxLength: DistanceCentiMetres [0..1]
+ userType: pki003:UserType([®,.1] + maxHeight: DistanceCentiMetres [0..1]
+ fuelType: pki004:FuelType{0..1] + maxWidth: DistanceCentiMetres [0..1]
+ validity: Boolean + maxWeight: Weight [0..1]
+ prohibited: Boolean
+ parkingTerm: pkiB19:TermType [0..1]
+ parkingCapaeity/IntUnLi [0..1]
Figure 4 < Structure of parking specification
Table 7 — ParkingSpecification
Name Type Multiplicity Description
parkingType pki00@2:ParkingType 1 Indicates the overall type for the parking facility.
parkingTerm pki019:TermType 0.1 Classifies the site with respect to the maximum al-
lowed parking time or pricing schema. For example,
short-term parking sites are usually very expensiye
for long term use. For the rare case that a parking
cita nfforc nlacnc for caunral tarm tyunac +tha ol
site-offersplacesforseveralterm-tyrpes-theparki
site should be represented as one separate “virtual”
parking site for each term type.
parkingCapacity |IntUnLi 0.1 Total number of parking spaces in the parking
facility.
reservability pki007:Reservability 0..1 Indicates whether it is possible to reserve places.
Unordered components
informationFor InformationFor 0.* n/a
sizeRestrictions |SizeRestrictions 0.1 n/a
gatelnfo Gatelnfo 0.* n/a
8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=274a673a6451706356b63f1bfd7d02e9

IS0 21219-14:2023(E)

6.12 InformationFor

The InformationFor component contains more detailed information for specific vehicle types, user
groups or fuel types, as shown in Table 8. This component allows targeted information to be delivered
to particular groups, such as disabled drivers for example, with regard to the parking duration, the
number of reserved spaces, the maximum number of available spaces and other specific information.
The component may further signal who may or may not use the particular site. The number of reserved
spaces may be encoded as a component with userType “reservation holders” for example.

The numbers contained within this component are a subset of the numbers indicated in the attributes

tha D')Y‘IJIY\II’CY\DI‘IFII"‘)fII\Y\ comnonant Tho cum aftho nuymbore can ho laragrthan tho tata]
of thef Speciicationcomponent—he sum-of the numberscanbe larger than the total umber of

available spaces because there can be overlapping groups. For example, all of the spaces avallable for a
celltain user group can be also available for a special vehicle type.

Table 8 — InformationFor

Name Type Multiplicity Description

vehicleType pki001:VehicleType 0..1 This attribute indicates the vehicle type fofr which
the information inthe Component is valid.

usprType pki003:UserType 0..1 This attribute indicates the user type for which the
information in‘the component is valid.

fu¢lType pki004:FuelType 0..1 This attribute indicates the fuel type a vehficle has
to usefor the information in this componept to be
valid.

validity Boolean 1 Ifset to true, the following attribute “prohjbited”

contains valid information. If set to false, the follow-
ing attribute shall be ignored.

prphibited Boolean 1 If set to true, the usage of this site is prohibited for
groups indicated by the above attributes. If set to
false, the use is explicitly allowed.

pafkingTerm pki019:TermType 0.1 Holds information about the term for which the
parking site is available for the indicated group.
pafkingCapacity  |IntUnLi 0.1 Number of spaces available for the indicat¢d group.

6.13 SizeRestrictions

Th SizeRestrictions component defines physical limits concerning the maximum size of a vghicle that
mdy use the parking'site, as shown in Table 9.

Table 9 — SizeRestrictions

Nanie Type Multiplicity Description
mgxLength DistanceCentiMetres 0.1 The maximum length in cm.
mgxHeight DistanceCentiMetres 0.1 The maximum height in cm.
maxWidth DistanceCentiMetres 0.1 The maximum width in cm.
maxWeight Weight 0.1 The maximum weight in kg.

6.14 Gatelnfo

Gatelnfo provides details for individual gates. It can hold a ParkingLocation to accurately identify the
location of the specific gate, as shown in Table 10.

©1S0 2023 - All rights reserved 9


https://standardsiso.com/api/?name=274a673a6451706356b63f1bfd7d02e9

IS0 21219-14:2023(E)

Table 10 — Gatelnfo

Name Type Multiplicity Description

gateName LocalisedShortString 0.* Language-specific names for the gate to be pre-
sented to the user.

gateType pki015:GateType 0..1 Specifies the type of the gate.

gateWidth DistanceCentiMetres 0..1 The minimum width of the gate, specified in cm.

gateHeight DistanceCentiMetres 0..1 The minimum height of the gate, specified in cm.

directionTo typ006:0rientationType 0..1 Direction to the street listed in the street attrib-
utLc. FU[ c)sdmpie, LIIU IHNEXLSUICCL fl OII1 L}lU 5dlC S
in direction “north”.

distanceTq DistanceMetres 0..1 The distance to the street listed in the street
attribute. For example, the next street from the
gate is 1 500 m away in the abovementioned
direction.

street LocalisedShortString 0.* The language-specific names‘of,a street next
to the gate. Only one streetshall be named, al-
though it may be namedin various languages.

Unordered components
parkingLojcation | ParkingLocation 0.1 |n/a

6.15 ParkingForEvent

Parking sites sometimes offer places for visitors of major events or famous places, or are at tires
even espefcially set up for a specific event. The type and naine of the event may be indicated within
this comppnent. Additional details about the event would\be expected to be delivered via other THEG

applicatiops. A separate component shall be used for each event, as shown in Table 11.

Table 11 —ParkingForEvent

Name Type Multiplicity Description

eventTyp¢ pki006:EventType 0..1 Allows an indication of what kind of event the
parking is for.

eventDesclription |LocalisedShortString 0.* A language-specific name or description may be
included to further specify the related event.

siteType pki014:SiteServed 0.1 The type of the site this parking facility serves mgy
be given.

siteName LocaljsedShortString 0.* A language-specific name or description may be
included to further specify the related site.

Unordered components

contact Contact 0.* n/a

toSite ToSite 0.* n/a

6.16 ToSite

This component provides information on how the related site may be reached, as shown in Table 12.

Table 12 — ToSite

Name Type Multiplicity |Description

spatialDistance IntUnLi 0.1 The distance in metres to reach the related
facility.

10
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information in this component is valid.

Name Type Multiplicity |Description

temporalDistance IntUnLi 0..1 Duration in minutes it takes to reach the
related facility using the indicated transpor-
tation.

directionTo typ006:OrientationType 0..1 The direction to the related facility.

transportationType |pkiO17:TransportType 0..1 The means of transportation for which the

6.17 OpeningHours

Tirhes at which the parking facility is open with respect to vehicle and user type, as sHiown in

Table 13 — OpeningHours

Table 13.

Name Type Multiplicity |Description

openingHoursType |pki018:0OpeningHoursType 1 Defines hew the openingHours attribute
has to beiinterpreted.

openingHoursInfo | TimeToolkit 1 The @ctual timespan encoded using the
TimeToolkit container.

vehicleType pki001:VehicleType 0.1 The vehicle type for which the information
within this component is valid.

usprType pki003:UserType 0,1 The information in this componept is rele-
vant for these users.

6.18 PricingPayment

The PricingPayment component describes-the costs for parking at this parking location,

furlther payment details, as shown in Table-14.

Table 14 — PricingPayment

hs well as

Name Type Multiplicity Description

feqType pki022:KFeeType 1 Defines what sort of fee is described with]n this
component.

anpount Fleat 1 The actual amount of the fee, expressed iff the cur-
rency specified in the currencyType attrilute.

cufrencyType typ003:CurrencyType 1 The currency in which the amount of the fee is
given.

time TimeToolkit 0.1 Time period for which this pricing informption
applies.

vehicleType pki001:VehicleType 0.1 Limits the information to a vehicle type.

userType pki003:UserType 0.1 Limits the information to a user type.

Unordered components
paymentDetails | PaymentDetails 0.* | n/a

6.19 PaymentDetails

The component PaymentDetails provides additional details on currencies, methods of payment and
benefit information, as shown in Table 15.

© IS0 2023 - All rights reserved
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Table 15 — PaymentDetails

Name Type Multiplicity Description

currencyType typ003:CurrencyType 0.* Payment is accepted in these currencies.

method pki013:PaymentMethod 0.1 How the fee may be paid.

acceptedBrand |ShortString 0.* Brands, products, and company names that are
accepted for the specified method of payment.

benefitinfo LocalisedLongString 0.* Language-specific announcement of a special
benefit.

6.20 Facjlities

The comppnent Facilities indicates facilities and features, such as guided parking, which are availaple

at the parking site and their operating hours, as well as the user type, as shown in Table 16.

Several fafilities may be encoded in the attributes of one Facilities component at the,same time, if they

have identjical hours of operation, for example.

Table 16 — Facilities

Name Type Multiplicity Description

availableFgatures pki005:AvailableFeatures 0.* Features that are present at the parking
facility may be listed here.

parkingGdidanceType |pki008:FacilityType 0..1 The information is related to the parking
guidance specified here.

securityType pki010:SecurityType 0..1 The information concerns this security|
type.

supervisignType pki009:SupervisionType 0..1 The information is related to this
supervision type.

operationHours TimeToolkit 0..1 This attribute is used to indicate the
operation time for the information
provided in the other attributes of this
component.

userType pki003:UserType 0..1 The facility is relevant for this user typg.

6.21 AsspciatedService

The comppnent AssociatedService, as shown in Table 17, carries the description of associated servifres

which arel available at/the parking site and usually have a name. Simple services that usually do hot

have a naine may be indicated in the availableFeatures attribute in the Facilities component.

Table 17 — AssociatedService

Namie Type Multiplicity Description
serviceType pkiO11:AssociatedService 1 The type of the associated service.
serviceName LocalisedShortString 0.* Description of the service in specified languag-
es.
operator LocalisedShortString 0.* Language-specific strings representing the
name and/or company of the operator.

6.22 CurrentCapacity

The CurrentCapacity element describes the current parking situation by means of the exact number of
available spaces, tendencies and qualitative descriptions, as shown in Table 18.

12
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This component indicates the overall number of parking spaces available at the time of message
generation. Contained components may specify the number and type of spaces to which the capacity

refers.

Table 18 — CurrentCapacity

Name Type Multiplicity Description
timestampDataAcquisition |DateTime 0..1 The date and time at which data have
been measured or acquired.
availableSpaces IntUnLi 0.1 The number of all available spaces.
This is a quantitative measure:
parkingOccupancy FixedPercentage 0.1 Number of occupied spacesin relation to
the capacity specified\in ParkingSpecifi-
cation (0 % to 100 %).
fillState pkiO12:ParkingStatus 0..1 Describes the ovetall status of the site
with respect tg parking occupancy.
fillStateRate IntSiLi 0..1 The difference (cars per hour) hetween
the rate of vehicles entering th¢ facility
andthe'rate of vehicles exiting fhe facil-
ity.\Negative numbers indicate fhat cars
are leaving the site.
wditingTime TimeToolkit 0..1 Estimated time a user will havg to wait in
case no free parking places are|currently
available within this site.
temdency pki021:Tendency 0..1 The currently observed filling fendency.
regervability pki007:Reservability 0..1 n/a
Unordergd components
cufrentCapacityFor |CurrentCapacityFor 0.* |n/a
6.23 CurrentCapacityFor
The component CurrentCapacityFor provides information on the current parking situafion for a
vei}icle or user type to be defined, as shown in Table 19. If the availableSpaces attribute is lgft out, the
component simply indicates that “There are spaces of this type” and does not specify how mgny.
Table 19 — CurrentCapacityFor
Name Type Multiplicity Description
vehicleType pki001:VehicleType 0.1 The type of vehicles for which the capacity value in
this component applies.
usprType pki003:UserType 0..1 The type of users for which the capacity vplue in
this component applies.
av. i]ah]nQparnc IntUnlLi Q.1 Describes in more detail for which user ot vehicle
spaces are available. If the availableSpaces attribute
is omitted, it indicates that there are places of the
specified type available.
The summary of available spaces in all CurrentCa-
pacityFor components can be larger than the total
number of available spaces because of overlapping
set definitions.
fillState pki012:ParkingStatus 0.1 Describes the overall status of the parking facility
for the group of users and vehicle types specified.
This is a more qualitative measure than the abso-
lute number of available spaces attribute.

© IS0 2023 - All rights reserved
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6.24 ExpectedCapacity

The component ExpectedCapacity provides forecasts concerning the parking situation which may be
encoded for multiple timepoints in the future, as shown in Table 20.

Table 20 — ExpectedCapacity

Name Type Multiplicity Description
time TimeToolkit 1 Specifies the timepoint for which the prognosis
is made.
expectedSpaces IntUnLi 0.1 Number of available places to be expectedsT his
is an estimated number only.
expectedSkatus pkiO12:ParkingStatus 0..1 Rough qualitative estimation.
Unordered components
expected(apacityFor | ExpectedCapacityFor 0.* | n/a

6.25 ExpectedCapacityFor

The ExpeqtedCapacityFor element allows specification of the expected available spaces with respect to
user type pnd vehicle type, as shown in Table 21.
Table 21 — ExpectedCapacityFor
Narhe Type Multiplicity Description

availableSpaces IntUnLi 0.1 Number of available places to be expected. This is pn
estimated number only.

userType pki003:UserType 0..1 The type of user for which the capacity value in this
component applies.

vehicleTyge pki001:VehicleType 0..1 The type of vehicles for which the capacity value i
this component applies.

6.26 Adyvice

The comppnent Advice provides héelpful information concerning the parking situation, which is giyen

through ij

|stances of this component, as shown in Table 22.

Table 22 — Advice

Name Type Multiplicity Description

adviceText

pki020:Advice 1 Advice concerning the parking from table pki020.

7 PKI tlables

7.1 pki001:VehicleType

The VehicleType table lists various types of vehicles that can be addresses, as shown in Table 23.

Table 23 — VehicleType

Code Reference-English Comment Example
“word”
0 unknown Service provider does not know at
time of message generation.
1 all cars
14 © 150 2023 - All rights reserved
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Code Reference-English Comment Example
“word”
2 light goods vehicle < 7,5 tonne
3 heavy goods vehicle > 7,5 tonne In UK: officially known as LGV
4 pedal cycle Cycle rack at public transport
station.
5 vehicle with trailer
6 high-sided-vehicte —
7 minibus Usually four to eight seats. ,\q(,b
8 taxi Usually four seats maximum. q>)'
9 motorcycle Specially &bﬂ'{ed zones for
motorgycles.
10 small car X q'>J
11 large car q',\v
12 camper car ,.C) i
13 car with trailer g‘\\:)
14 car with caravan /. o
15 light goods vehicle with 0‘
trailer \Q
16 hea-vy goods vehicle with s\\}\\
trailer O,
17 motorcycle with sidecar Q0
18 moped . O.Q\
19 passenger car AQ\V
20 trucks N \Y
21 bus ‘&\D\‘
25p undefined vehicle typ‘eU‘
7.2 pki002:ParkingT @
The ParkingType tabl%@s' different types of parking sites as shown in Table 24.
2 .
O.Q Table 24 — ParkingType
Code ?b Reference-English Comment Example
.AQ “word”
00j0 &?) unknown Service provider does not know at
time of message generation.
00— speciat
002 open space
003 multi-storey
004 underground
005 covered
006 nested
007 field
008 road side
009 drop-off with valet
010 drop-off mechanical

© IS0 2023 - All rights reserved

15


https://standardsiso.com/api/?name=274a673a6451706356b63f1bfd7d02e9

IS0 21219-14:2023(E)

Table 24 (continued)
Code Reference-English Comment Example
“word”

011 highway

012 park and ride

013 car pool

014 campground

015 parking zone

016 downtown O
017 temporary (\(1;)
018 kiss and ride k.‘l,"
255 undecodable parking g

type A ;
N
| NG
7.3 pkip03:UserType 9
The Userlype table permits specification of certain characterized grou.@of people, as shown| in
Table 25.
& O
Table 25 — UserType QQ
Code Reference-English Commen§\§ Example
“word” ~
0 unknown Service provide es not know at
time of messa@generation.

1 all users (logical plg‘(gﬂ

2 shoppers (logicak@u;al)

3 hotel guests (lggh;ia-l f)lural)

4 subscribers @}Eﬁal plural)

5 reservation holders \’ t(logical plural)

6 season ticket holde(@)v‘ (logical plural)

7 registered disz}_lglgd"ljsers (logical plural)

8 pregnant ww&sﬂ (logical plural)

9 wheelc}}\@gers (logical plural)

10 elde@}gers (logical plural)

11 f};@’l%s (logical plural)

12 ~§\h}e/n (logical plural)

13 A&\('Women (logical plural)

14 “D  |pensioners (logical plural)

15 students (logical plural)

16 staff

17 employees (logical plural)

18 customers (logical plural)

19 visitors (logical plural)

20 members (logical plural)

21 short-term parking user

22 long-term parking user

23 overnight parking user

16 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=274a673a6451706356b63f1bfd7d02e9

Table 25 (continued)

IS0 21219-14:2023(E)

Code

Reference-English
“word”

Comment

Example

24

sport event away
supporters

(logical plural)

25

sport event home
supporters

(logical plural)

255

undecodable user type

7.4

pki004:FuelType

The FuelType table lists all sorts of fuels, as shown in Table 26.

Table 26 — FuelType

Code

Reference-English
“word"

Comment

Example

unknown

Service provider does not know-at
time of message generation.

all

95 octane petrol

98 octane petrol

diesel

LPG

unleaded petrol

leaded petrol

hydrogen

O |0 (N |U| D |WwW|IN |-

electric

=
o

alcohol

N
1
Ul

undecodable fuel type

7.5

The AvailableFeatureS-table lists features that can potentially be available, as shown in Table

pki005:AvailableFeatures

Table 27 — AvailableFeatures

[27.

Code

Reference-English
“wordli

Comment

Example

unknown

Service provider does not know at
time of message generation.

none

wheelchair accessible

internet hotspots

electricity available

toilet

public telephone

shower facility

vending machine

O |0 |N ||| |w || -

information point

255

undecodable feature

© IS0 2023 - All rights reserved
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7.6 pki006:EventType

The EventType table lists different events for which parking can be provided, as shown in Table 28.

Table 28 — EventType

Code Reference-English Comment Example
“word”

0 unknown Service provider does not know
at time of message generation.

open-air concert

concert

sound and light show

art event

flower event

beer festival

food festival

wine festival

OO0 (| |UT|[ D | W [N

theatrical event

[EnN
o

firework display

=
=

sport and game

[uny
N

street festival e.g. Karneval in Cologne

=
w

film festival

[y
S

exhibition

[UnN
w1

parade

255 undecodable event type

7.7 pKkip07: Reservability

The Reserjvability table gives information about the reservability at a parking site, as shown in Table |29.

Table 29 — Reservability

Code ReferencesEnglish Comment Example
“word”
0 unknown Service provider does not know

at time of message generation.

1 partly reservable

2 reservable

3 not reservable

4 reservation required
255 undecodable reservation

status

7.8 pki008:FacilityType

The FacilityType table lists facilities that can potentially be available at a parking site, as shown in
Table 30.
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Code

Reference-English
“word"

Comment

Example

unknown

Service provider does not know
at time of message generation.

mechanical parking

valet parking

automatic space guidance

Py =1
SUAIT gUuItucs 10 S5p4dlc

G| | W || =

vehicle lift

undecodable facility type

7.9 pki009:SupervisionType

The SupervisionType table permits specification of whether and how a site\is’supervised, ag shown in

Talple 31.
Table 31 — SupervisionTypé
Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation.

1 none

2 remote

3 on site

4 control centre on site

5 control centre off site

6 patrol

25pb undecodable.supervision

type

7.10 pkiO10:SecurityType

The SecurityType table lists security measures that can be associated with a parking site, a§ shown in

Talple 32.
Table 32 — SecurityType
Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation.

1 none

2 security staff

3 CCTV

4 dog

255 undecodable security type

© IS0 2023 - All rights reserved
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7.11 pkiO11:AssociatedService

The AssociatedService table lists services that can be associated with a parking site, as shown in

Table 33.
Table 33 — AssociatedService
Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of Mmessage generation.

1 fuel station

2 restaurant

3 overnight accommodation

4 vehicle maintenance

facility

5 shop

6 kiosk

7 pharmacy

8 cafe

9 car wash

10 repair shop

255 undecodable service

7.12 pkip12:ParkingStatus

The ParkipgStatus table describes the overall situation of a parking site, as shown in Table 34.

Table 34— ParkingStatus

Cofde Reference-English Comment Example
“word"

0 unknown Service provider does not know
at time of message generation.

1 full

2 busy

3 vacant

4 closed

5 no parking allowed

6 special conditions apply  |Only spaces for special users or
vehicle types available.

255 undecodable parking

status

7.13 pkiO13:PaymentMethod

The PaymentMethod table permits specification of the methods that may be used for payment, as

shown in Table 35.

20
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Code

Reference-English
llword"

Comment

Example

unknown

Service provider does not know
at time of message generation.

cash

credit card

electronic settlement

PR
LICKCL

token

direct cash transfer

RFID

pre-pay card

O 0 (N |Ul| D |WwW| N |-

mobile phone

=
o

smartcard

N
U1
Ul

undecodable payment
method

7.14 pkiO14:SiteServed

The SiteServed table lists relevant categories of associated:sites that may be served by a parkjng site, as

shgwn in Table 36.
Table 365 SiteServed
Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation.

1 airport terminal

2 ferry terminal

3 vehiclé-on-rail terminal  |For loading vehicles on trains.

4 coach/station For long distance travel.

5 cable car station

6 shopping centre

7 public transport station Suburban train, urnpder-

ground, tram or bys

8 market

9 religious centre

10 convention centre

11 exhibition centre

12 ski lift

13 cinema

255 undecodable site

7.15 pkiO15:GateType

The GateType table defines of which sort a gate is, as shown in Table 37.

© IS0 2023 - All rights reserved
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Table 37 — GateType

Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation.
1 vehicle entrance
2 vehicle exit
3 vehicle rental return
4 vehitteexttamdemtrance—Commmomsimptification
5 pedestrian entrance Common simplification.
255 undecodable gate type
7.16 pkif)16:ContactType
The ContdctType table lists various methods to contact someone, as shown in Tablé\38.
Table 38 — ContactType
Cofde Reference-English Comment Example
“word”
0 unknown Service provider does fiot’know
at time of message generation.
1 telephone
2 fax
3 email
4 internet address
5 priory telephone To on-site staff.
6 telephone main office To off-site staff.
255 undecodable contact type
7.17 pkip17:TransportType
The TranspportType table lists various modes of transport, as shown in Table 39.
Table 39 — TransportType
Cofe Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation.
1 pedestrian
2 underground rail
3 train
4 bus
5 ferry
6 tram
7 shuttle
255 undecodable transport
type
22 © IS0 2023 - All rights reserved
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The OpeningHoursType table defines the types of a given time value, as shown in Table 40.

Table 40 — OpeningHoursType

hours type

Code Reference-English Comment Example
llwordll
0 unknown Service provider does not know
at time of message generation.
1 entry hours
2 exit hours
maximum stay time
25H undecodable opening

7.19 pki019:TermType

The TermType table defines for which desired parking duration a pafking site may be best{suited, as

shgwn in Table 41.
Table 41 — TermType
Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at tilme of message generation.

1 short term
2 long term
3 overnight
4 medium term
25b undecodableiterm type

7.20 pki020:Advice

The Advice table perinits specification of encoded advice for users, as shown in Table 42.

Table 42 — Advice

Code Reference-English Comment Example
“word”
0 unknown Service provider does not know
at time of message generation
1 shuttle service is available
2 use public transportation
3 use park and ride
4 admission ticket is also
valid for public transport
5 no public transport avail-
able
6 extra parking capacity
available
255 undecodable advice

© IS0 2023 - All rights reserved
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7.21 pkiO21:Tendency

The Tendency table permits specification indicating the tendency of the fill state, as shown in Table 43.

Table 43 — Tendency

Code Reference-English Comment Example
“wordll
0 unknown Service provider does not know
at time of message generation
1 filling quickly
2 filling
3 filling slowly
4 unchanging
5 emptying slowly
6 emptying
7 emptying quickly
255 undecodable tendency
7.22 pkip22:FeeType
The FeeTyJpe table lists values that describe the nature of a charge fee, as shown in Table 44.
Table 44 — FeeType
Cofde Reference-English Comment Example
“wordl'
0 unknown Serviee provider does not know
at time of message generation
1 minimum
2 maximum
3 additional
4 season ticket
5 temporary price
6 night price
7 day price
8 month price
9 year price
10 first hour price
11 free parking
12 flat
13 Harmonized price for one hour.
one-hour harmonized Used to compare price informa-
price tion for different parking spots
on a same basis.
14 Harmonized price for two
two-hour harmonized hours. Used to compare price
price information for different park-
ing spots on a same basis.
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Table 44 (continued)
Code Reference-English Comment Example
“word”

15 Harmonized price for three
three-hour harmonized hours. Used to compare price
price information for different park-

ing spots on a same basis.

16 Harmonized price for 24 hours.
24-hour harmonized price | }%¢;t0 SOPATe Price nforma:

| oK
on a same basis.

25b undecodable fee type
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Annex A
(normative)

TPEG PKI, TPEG-binary representation

A.1 Gemerat

This anndx provides the TPEG binary representation derived via application of the UML to \binary
conversioh rules specified in TPEG2-UBCR (ISO 21219-3).

A.2 Message components

A.2.1 List of generic component Ids

Table A.1 provides the list of generic component Ids.

Table A.1 — List of generic component,ids

26

Name Id
ParkingMessage 0
MessageManagementContainerLink 1
MMCMasterLink 2
MMCPartLink 3
ParkingLocation 4
ParkingSiteDescription 5
CurrentCapacity 6
CurrentCapacityFor 7
ExpectedCapadity 8
ExpectedCapacityFor 9
InformatienFor 10
SizeRestrictions 11
Rarkinglnfo 12
ParkingSpecification 13
Logo 14
Contact 16
OpeningHours 17
Gatelnfo 18
PricingPayment 19
PaymentDetails 20
Facilities 21
ToSite 23
Advice 24
AssociatedService 25
ParkingForEvent 26
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A.2.2 ParkingMessage

<ParkingMessage(0)>:=
<IntUnTi>(0), id of this component.
<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.
ordered {
<MMCSwitch>(mmt), includes one of the MMC types.

}

unjordered {
1} * <ParkingLocation>(parkingLocation)[0..1], as defined in ISO/TS 21219-7.

1} * <ParkingSiteDescription>(parkingSiteDescrip-
tiqn)[0..1],

1} * <CurrentCapacity>(currentCapacity)[0..1],

1} * <ExpectedCapacity>(expectedCapacity),

1} * <Advice>(advice)

A.2.3 MMCSwitch

<MMCSwitch(x)>:=

<IntUnTi>(x), idcef'this component.
<IntUnLoMB>(lengthComp), number of bytes in component.
<IpntUnLoMB>(lengthAttr); number of bytes in attributes.

A.2.4 MessageManagementContainerLink

<MlessageManagementContainerLink(1)<MMCSwitch()>>:=
External <MessageManagementContainer(1)>; see SO 21219

[
o

A.2.5 MMCMasterLink

<MMCMasterLink(2)<MMCSwitch()>>:=
External <MME€MasterMessage(2)>; see ISO 21219-6.

A.2.6 MMCPartLink

<MMCPartLink(3)<MMCSwitch()>>:=

External <MMCMessagePart(3)>; see [SO 21219-6.

A.2.7 ParkingLocation

<ParkingLocation(4)>:=

External <LocationReferencingContainer(4)>; see in ISO/TS 21219-7.

A.2.8 ParkingSiteDescription

<ParkingSiteDescription(5)>:=

<IntUnTi>(5), id of this component.
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<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.
unordered {

n * <ParkingInfo>(parkinglnfo)[0..1],

n * <ParkingSpecification>(parkingSpecification)[0..1],

n * <ParkingForEvent>(parkingForEvent),

n * <OpeningHours>(openingHours),

n * <PricingPayment>(pricingPayment)

n * <Facjlities>(facilities), ﬂ(b
n * <AsdociatedService>(associatedService) qgv
MR 4
b S
o
A.2.9 ParkingInfo q/'\
<Parking|nfo(12)>:= A Y
<IntUnTix(12), id of this component. \O_)V
<IntUnLoMB>(lengthComp), number of bytes in Corr;pqsgsent.
<IntUnLoMB>(lengthAttr), number of bytes in agt((butes.
: N
BitArray(selector), \\Q
if (bit 0 of selector is set) x\)\
<ShortString>(parkingld), this attribw‘ay hold a parking site specific ID
string, allowing linking this site to other referencing
schen t shall not contain language specific descr]p-
tions\and should preferably not be presented to the
user as a description.
if (bit 1 of selector is set) ) (-\E
N
{ Q)
<IntUnljoMB>(n), “\’ .
n* <LocalisedShortString>(par}g@ﬁame), name of the parking in various languages.
} A\
if (bit 2 of selector is set) \%V
N
{ 5
<IntUnloMB>(n), _ <~
n* <Localised@&@‘tring%parkingAd- address of the parking in language specific formats.
’ e.g. for German: Frauensteige 2, D- m
dress) SR g for G F ige 2, D-89075 Ul

} 2

if (bit 3 of selector is set)

{

<IntUnLoMB>(n),

n * <LocalisedShortString>(parkingOpera- |language-specific strings representing the name and/
tor), or company of the operator.
}

unordered {
n * <Logo>(logo)[0..1],

n * <Contact>(contact)

)
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<Logo(14)>:=

<IntUnTi>(14),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<ShortString>(mimeType),

the mime type of the image at the provided source.

<ShortString>(src);

URI where the logo can be retrieved.

A.2.11 Contact

<({ontact(16)>:=

<IntUnTi>(16),

id of this component.

<IptUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<pgki016:ContactType>(contact-
Tylpe),

indicates the type of the information in the contactlnfo

httribute.

<ShortString>(contactInfo);

the actual contact informatién of the type indicated in t
tactType attribute.

he con-

A.2.12 ParkingSpecification

<ParkingSpecification(13)>:=

<IntUnTi>(13), id of this component.
<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.

<pki002:ParkingType>(parkingType), |indicates the overall type for the

parking.

BitArray(selector);

if (bit 0 of selector'is set)

<pki019:TermType>(parkingTerm), |classifies the site with respect to the

maximum allowed parking time or
pricing schema. For example, short-
term parking sites are usually very
expensive for long-term use. For the
rare case that a parking site offers
places for several term types, the
parking site should be represented
as one separate "virtual" parking

site foreacihr termr type-

if (bit 1 of selector is set)

<IntUnLi>(parkingCapacity), total number of max available spac-

es.

if (bit 2 of selector is set)

ty),

<pki007:Reservability>(reservabili- |indicates whether it is possible to

reserve places.

unordered {

For),

n * <InformationFor>(information-

© IS0 2023 - All rights reserved
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n * <SizeRestrictions>(sizeRestric-
tions)[0..1],

n * <Gatelnfo>(gatelnfo)

)

A.2.13 InformationFor

<InformationFor(10)>:=

<IntUnTi>(10) id of this component
<IntUnLo'\/IB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.

BitArray(selector),

if (bit O of selector is set)

<pki001:VehicleType>(vehicle- this attribute indicates the vehicle type for which the informa
Type), tion in the component is valid.

if (bit 1 of selector is set)

<pki003:UserType>(userType), this attribute indicates the user type for which the informatiop
in the component is valid.

if (bit 2 of selector is set)

<pki004:FuelType>(fuelType), this attribute indicates the\fuel type a vehicle has to use for the
information in this compenent to be valid.

if (bit 3 of selector is set)

<Boolean>(validity), if set to true, the following attribute “prohibited” contains valid
information. If séf to false, the following attribute shall be ig-
nored.

if (bit 4 of selector is set)

<Boolean>(prohibited), if set totrue, the usage of this site is prohibited for groups ind
cated.by the above attributes. If set to false, the use is explicitly
allowed.

if (bit 5 of selector is set)

<pki019:TermType>(park- holds information about the term for which the parking is avajl-
ingTerm) able for the indicated group.

if (bit 6 of selector is set)

<IntUnlfi>(parkingCapacity); number of spaces available for the indicated group.

A.2.14 SigeRestrictions

<SizeResfrictions(11)>:=

<IntUnTi>(11), id of this component
<IntUnLoMB>(lengthComp), number of bytes in component
<IntUnLoMB>(lengthAttr), number of bytes in attributes
BitArray(selector),

if (bit 0 of selector is set)
<DistanceCentiMetres>(maxLength), |the maximum length in cm.
if (bit 1 of selector is set)

<DistanceCentiMetres>(maxHeight), the maximum height in cm.
if (bit 2 of selector is set)
<DistanceCentiMetres>(maxWidth), the maximum width in cm.
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if (bit 3 of selector is set)

<Weight>(maxWeight);

the maximum weight in kg.

A.2.15 Gatelnfo

<Gatelnfo(18)>:=
<IntUnTi>(18), id of this component.
<IntUnLoMB>(lengthComp), number of bytes in component.
<InttnboMB>ttengthAttr); mumberofbytestmrattributes:
BitArray(selector),
if (bit 0 of selector is set)
{
4IntUnLoMB>(n),
1} * <LocalisedShortString>(gat- language-specific names for the gate’'to be presentgd to the
eName), user.
}
if {bit 1 of selector is set)
1pki015:GateType>(gateType), specifies the type ofthe gate.
if {bit 2 of selector is set)
1DistanceCentiMetres>(gateWidth), |the minimum width of the gate in cm.
if {bit 3 of selector is set)
1DistanceCentiMetres>(gateHeight), [the minimum height of the gate in cm.
if {bit 4 of selector is set)
4typ006:0rientationType>(direction- |direction to the street listed in the street attribute] For ex-
To), ample, the next street from the gate is in direction|“north”.
if {bit 5 of selector is set)
4DistanceMetres>(distanceTo), the distance to the street listed in the street attribjte. For

example, the next street from the gate is 1 500 m away in

the above-mentioned direction.

if {bit 6 of selector is set)
{

1IntUnLoMB>(n),

1} * <LocalisedShortString>(street), the language-specific names of a street next to the[gate.
Only one street shall be named, although it can be hamed in
various languages.

}

unlordered {

n * <ParkingLocation>(parkingLoca-

tion)[0..1]

b
A.2.16 ParkingForEvent

<ParkingForEvent(26)>:=

<IntUnTi>(26), id of this component.
<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.
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BitArray(selector),

if (bit O of selector is set)

<pki006:EventType>(eventType),

allows indication of what kind of event the parking site is
for.

if (bit 1 of selector is set)

{

<IntUnLoMB>(n),

n * <LocalisedShortString>(eventDe-

a language-specific name or description can be included to

scription], further specify the related event.
}
if (bit 2 of selector is set)
<pki014:SiteServed>(siteType), the type of the site this parking facility serves can be given.
if (bit 3 of selector is set)
{
<IntUnljoMB>(n),

n * <LodalisedShortString>(siteName), |alanguage-specific name or description can be included to
further specify the related site:

}

unordere

 {

n * <Contact>(contact),

n * <Tofite>(toSite)

b

A.2.17 TqSite

<ToSite(23)>:=

<IntUnTi%(23),

id of this component.

<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.
BitArray(selector),

if (bit 0 of selector is set)

<IntUnlji>(spatialDistance),

the distance to reach the related facility, in m.

if (bit1 0

selector is-sét)

<IntUnlfi>(temporalDistance),

time it takes to reach the related facility using the
indicated transportation in min.

if (bit2 o

selector is set)

<typ00

:Orientationlype>(directionTo),

the direction to the related facility.

if (bit 3 of selector is set)

Type);

<pki017:TransportType>(transportation-

the means of transportation for which the information
in this component is valid.

A.2.18 OpeningHours

<OpeningHours(17)>:=

<IntUnTi>(17), id of this component.

<IntUnLoMB>(lengthComp), number of bytes in component.
<IntUnLoMB>(lengthAttr), number of bytes in attributes.
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<pki018:0peningHoursType>(opening-
HoursType),

interpreted.

defines how the openingHours attribute has to be

<TimeToolkit>(openingHoursInfo),

container.

the actual timespan encoded using the TimeToolkit

BitArray(selector),

if (bit 0 of selector is set)

<pki001:VehicleType>(vehicleType),

the vehicle type for which the information
this component is valid.

within

'f R | L 1 . - )
1 UIL 1 U1 STICTLLUL 1S 5T

A

pki003:UserType>(userType);

the information in this component is rélev
these users.

nt for

A.2.19 PricingPayment

<HricingPayment(19)>:=

<IntUnTi>(19),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attribufes.

<gki022:FeeType>(feeType),

defines what sort of feé.is described within this comjponent.

<Hloat>(amount),

the actual amount'ef the fee, expressed in the currer
fied in the currencyType attribute.

Cy speci-

<typ003:CurrencyType>(currency-
Tylpe),

the currencyzin which the amount of the fee is given

BitArray(selector),

if {bit O of selector is set)

A

TimeToolkit>(time),

time period for which this pricing information applies.

if {bit 1 of selector is set)

A

pki001:VehicleType>(vehicleType),

limits the information to a vehicle type.

if {bit 2 of selector is set)

A

pki003:UserType>(userType),

limits the information to a user type.

unjordered {

1} * <PaymentDetails>(paymentDe-
talls)

A.2.20 PaymentDetails

<HaymentDetails(20)>:=

<IntUnTi>(20),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

BitArray(selector),

if (bit 0 of selector is set)

{

<IntUnLoMB>(n),

n * <typ003:CurrencyType>(currency-
Type),

payment is accepted in these currencies.

© IS0 2023 - All rights reserved
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}

if (bit 1 of selector is set)

<pki013:PaymentMethod>(method),

how the fee can be paid.

if (bit 2 of selector is set)

{

<IntUnLoMB>(n),

n * <ShortString>(acceptedBrand),

brands, products and company names that are accepted
for the specified method of payment.

}

if (bit 3 of selector is set)

{

<IntUnljoMB>(n),

n * <LodalisedLongString>(benefitInfo)

language-specific announcement of a special benefit.

b

A.2.21 F4cilities

<Facilitiep(21)>:=

<IntUnTif(21),

id of this componen®.

<IntUnLoMB>(lengthComp),

number of bytesin‘component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

BitArray(selector),

if (bit 0 of selector is set)

{

<IntUnljoMB>(n),

n * <pkip05:AvailableFeatures>(available*\{features that are present at the parking facility can be
Features) listed here.
}

if (bit 1 of selector is set)

Type),

<pki00§:FacilityType>(parkingGuidance-

the information is related to the parking guidance
specified here.

if (bit 2 of selector is set)

<pki01(:SecurityType>(securityType),

the information concerns this security type.

if (bit 3 of selectoriis set)

Type),

<pki009:SupervisionType>(supervision-

the information is related to this supervision type.

if (bit 4 of selector is sef]

<TimeToolkit>(operationHours),

this attribute is used to indicate the operation time for
the information provided in the other attributes of this
component.

if (bit 5 of selector is set)

<pki003:UserType>(userType);

the facility is relevant for this user type.

A.2.22 AssociatedService

<AssociatedService(25)>:=

<IntUnTi>(25),

id of this component.

34
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<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<pki011:AssociatedService>(serviceType),

the type of the associated service.

BitArray(selector),

if (bit 0 of selector is set)

{

<IntUnLoMB>(n),

n* <lL.ocalisedShortString>(serviceName)

description of the service in relevant languages.

}

if {bit 1 of selector is set)

{

A

IntUnLoMB>(n),

1} * <LocalisedShortString>(operator)

language-specific strings representing the name and/
or the company of the operator.

A.2.23 CurrentCapacity

<(urrentCapacity(6)>:=

<IntUnTi>(6),

id of this\component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IhtUnLoMB>(lengthAttr),

number of bytes in attributes.

BitArray(selector),

if {bit 0 of selector is set)

A

DateTime>(timestampDataAcquisition);

the date and time when data has been measired or
acquired.

if {bit 1 of selector is set)

A

IntUnLi>(availableSpaces),

the number of all available spaces.

This is a quantitative measure.

if [bit 2 of selector is set)

4FixedPercentage>(parkingOccupancy),

number of occupied spaces in relation to the|capacity
specified in ParkingSpecification (0 % to 100 %).

if {bit 3 of selector is set)

A

pki012:ParkingStatus>(fillState),

describes the overall status of the site with ffespect to
parking occupancy.

if (bit4 of selector is set)

<IntSiLi>(fillStateRate),

the difference (cars per hour) between the rate of
vehicles entering the facility and the rate of vehicles
exiting the facility. Negative numbers indicate that
cars are leaving the site.

if (bit 5 of selector is set)

<TimeToolkit>(waitingTime),

estimated time a user will have to wait in case cur-
rently no free parking places are available within this
site.

if (bit 6 of selector is set)

<pki021:Tendency>(tendency),

the currently observed tendency. This is no progno-
sis.
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if (bit 7 of selector is set)

<pki007:Reservability>(reservability),

unordered {

For)

n * <CurrentCapacityFor>(currentCapacity-

b

A.2.24 CurrentCapacityFor

<Current{apacityFor(7)>:=

<IntUnTix(7),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

BitArray(selector),

if (bit O of selector is set)

<pki001:VehicleType>(vehicleType),

the type of vehicles for which the-capacity value in this
component applies.

if (bit 1 of selector is set)

<pki003:UserType>(userType),

the type of users for which the capacity value in this co
ponent applies.

’rl_

if (bit 2 of selector is set)

<IntUnlji>(availableSpaces),

describes in pnore detail for which users or vehicles

spaces are available. If the availableSpaces attribute is
omitted, itjindicates that there are places of the specifig
type available.

The summary of available spaces in all CurrentCapacity
For components can be larger than the total number of
available spaces because of overlapping set definitions.

d

if (bit 3 of selector is set)

<pki0174:ParkingStatus>(fillState);

describes the overall status of the parking facility for th

group of users and vehicle types specified. This is a mor

qualitative measure than the absolute number of availd
ble spaces attribute.

A.2.25 ExpectedCapadcity

<ExpectefdCapacity(8)>:=

<IntUnTi%(8),

id of this component.

e lber BaBen

<IntUnLoMB

(aongthConn o)
D> (ICTIg CITGUTITPT;

flhtag 1 1 +
ITUIIrIoCI Ul U.y CCO IIT L,UllllJUllL,llL-

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<TimeToolkit>(time),

specifies the timepoint for which the prognosis is
made.

BitArray(selector),

if (bit O of selector is set)

<IntUnLi>(expectedSpaces),

estimated number only.

number of available places to be expected. This is an

if (bit 1 of selector is set)

<pki012:ParkingStatus>(expectedStatus),

rough qualitative estimation.
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unordered {

n * <ExpectedCapacityFor>(expectedCapaci-
tyFor)

b

A.2.26 ExpectedCapacityFor

<ExpectedCapacityFor(9)>:=

<IptUnTi>(9)

id of this compaonent

<IhtUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

BitArray(selector),

if {bit O of selector is set)

A

IntUnLi>(availableSpaces),

number of available places tolbe expected. T
estimated number only.

his is an

if {bit 1 of selector is set)

A

pki003:UserType>(userType),

the type of user for which the capacity value]
component appliés.

in this

if {bit 2 of selector is set)

A

pki001:VehicleType>(vehicleType);

the type.of vehicles for which the capacity v:
this component applies.

lue in

A.2.27 Advice

<Advice(24)>:=

<IhtUnTi>(24),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<gki020:Advice>(adviceText);

advice concerning the parking from table pki

D20.
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Annex B
(normative)

TPEG PKiI, tpegML representation

B.1 Genygerat

This anne
rules sped

B.2 Me

B.2.1 P:

<xs:elemq
<xs:compl]
<xs:comyg
<xs:extd
<xs:seqy
<xs:elen]
<xs:choi
<xs:elen]
minOccurd
<xs:elen]
<xs:elen]
<xs:elen]
maxOccurd
<xs:elen]
</xs:chg
</xs:sed
</xs:ext]
</xs:conf
</xs:conmy

B.22 M

<xs:compl
<xs:seqy
<xs:choi
<xs:elen]
type="mmgd
<xs:elemn
maxOccurf
<xs:elen]
maxOccurd
</xs:chg

x provides the XML representation derived via application of the UML to XML coqvers
ified in TPEG2-UXCR (ISO 21219-4).

ssage components

irkingMessage

nt name="ParkingMessage" type="ParkingMessage"/>
exType name="ParkingMessage">

lexContent>

nsion base="tsf:ApplicationRootMessageML">
ence>

ent name="mmt" type="MMCSwitch"/>

ce maxOccurs="unbounded">

ent name="parkingLocation" type="lrc:LocationReéferencingContainer"
="0"/>

ent name="parkingSiteDescription" type="RarkingSiteDescription" minOccurs="0"/
ent name="currentCapacity" type="Current€apacity" minOccurs="0"/>

ent name="expectedCapacity" type="Expe€ctedCapacity" minOccurs="0"
="unbounded" />

ent name="advice" type="Advice" minOccurs="0" maxOccurs="unbounded" />
ice>

uence>

ension>

plexContent>

lexType>

MCSwitch

exType name="MMC8wi&ch">

ence>

ce minOccurs="1Y maxOccurs="1">

ent name="optioOnMessageManagementContainerLink"
:MessageManagementContainer”™ minOccurs="1" maxOccurs="1"/>

ent namé€={"optionMMCMasterLink" type="mmc:MMCMasterMessage" minOccurs="1"
:"1"/>

ent, name="optionMMCPartLink" type="mmc:MMCMessagePart" minOccurs="1"
=rimn/>

ice>

</xs:sequence>
</xs:complexType>

B.2.3 ParkingSiteDescription

<xs:compl

exType name="ParkingSiteDescription">

<Xs:sequence>

<xs:choi

ce maxOccurs="unbounded">

<xs:element name="parkingInfo" type="ParkingInfo" minOccurs="0"/>
<xs:element name="parkingSpecification" type="ParkingSpecification" minOccurs="0"/>
<xs:element name="parkingForEvent" type="ParkingForEvent" minOccurs="0"

maxOccurs

="unbounded" />

on

<xs:element name="openingHours" type="OpeningHours" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="pricingPayment" type="PricingPayment" minOccurs="0"

maxOccurs

="unbounded" />

<xs:element name="facilities" type="Facilities" minOccurs="0" maxOccurs="unbounded"/>
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<xs:element name="associatedService" type="AssociatedService" minOccurs="0"
maxOccurs="unbounded" />

</xs:choice>

</xs:sequence>

</xs:complexType>

B.2.4 Parkinginfo

<xs:complexType name="ParkingInfo">
<xs:sequence>
<xs:element name="parkingId" type="tdt:ShortString" minOccurs="0"/>
<xs:element name="parkingName" type="tdt:LocalisedShortString" minOccurs="0"
maxOccurs="unbounded" />

<3
maj
<3
maj
<3
<3
<3
<
<
</9

B.’

<x9
<3
<3
<3
<

</

B.’

<X
<3
<3
<3
<

</

B.’

<

s:element name="parkingAddress" type="tdt:LocalisedShortString" minOccurs="0x"

Occurs="unbounded" />

s:element name="parkingOperator" type="tdt:LocalisedShortString" minOccurs={"0"
Occurs="unbounded" />

s:choice maxOccurs="unbounded">

s:element name="logo" type="Logo" minOccurs="0"/>

s:element name="contact" type="Contact" minOccurs="0" maxOccurs="uynbounded" />
xs:choice>

Xs:sequence>

s:complexType>

.5 Logo

:complexType name="Logo">

S:sequence>

s:element name="mimeType" type="tdt:ShortString"/>

s:element name="src" type="tdt:ShortString"/>

XS :sequence>

s:complexType>

2.6 Contact

:complexType name="Contact">

S:sequence>

s:element name="contactType" type=!pki016 ContactType"/>
s:element name="contactInfo" type=tdt:ShortString"/>
Xs:sequence>

s:complexType>

.7 ParkingSpecification

:complexType name="PankingSpecification">

:sequence>

telement name="parkifgType" type="pki002 ParkingType"/>

telement name="parKingTerm" type="pki01l9 TermType" minOccurs="0"/>
:element name="“pé&rkingCapacity" type="tdt:IntUnLi" minOccurs="0"/>
telement name=<’reservability" type="pki007 Reservability" minOccurs="0"/>
:choice maxOgcurs="unbounded">

relementegame="informationFor" type="InformationFor" minOccurs="0"
Occurs="unbounded" />

s:element name="sizeRestrictions" type="SizeRestrictions" minOccurs="0"/>
s:element name="gateInfo" type="GateInfo" minOccurs="0" maxOccurs="unbounded"/
xs'tehoice>

X$Jsequence>

n n n n n o n

</xs:complexType>
B.2.8 InformationFor

<xs:complexType name="InformationFor">

<xs:sequence>

<xs:element name="vehicleType" type="pki001l VehicleType" minOccurs="0"/>
<xs:element name="userType" type="pki003 UserType" minOccurs="0"/>
<xs:element name="fuelType" type="pki004 FuelType" minOccurs="0"/>
<xs:element name="validity" type="tdt:Boolean"/>

<xs:element name="prohibited" type="tdt:Boolean"/>

<xs:element name="parkingTerm" type="pki01l9 TermType" minOccurs="0"/>
<xs:element name="parkingCapacity" type="tdt:IntUnLi" minOccurs="0"/>
</xs:sequence>

</xs:complexType>
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B.2.9 SizeRestrictions

<xs:complexType name="SizeRestrictions">

<xs:sequence>

<xs:element name="maxLength" type="tdt:DistanceCentiMetres" minOccurs="0"/>
<xs:element name="maxHeight" type="tdt:DistanceCentiMetres" minOccurs="0"/>
<xs:element name="maxWidth" type="tdt:DistanceCentiMetres" minOccurs="0"/>
<xs:element name="maxWeight" type="tdt:Weight" minOccurs="0"/>
</xs:sequence>

</xs:complexType>

B.2.10 Gatelnfo

<xs:compllexType name="GateInfo">
<xs:sequence>
<xs:elenlent name="gateName" type="tdt:LocalisedShortString" minOccurs="0"
maxOccurg="unbounded" />
<xs:elenfent name="gateType" type="pki0l5 GateType" minOccurs="0"/>
<xs:elenent name="gateWidth" type="tdt:DistanceCentiMetres" minOccurs="0"/>
<xs:elenfent name="gateHeight" type="tdt:DistanceCentiMetres" minOccurs="0Q"/>
<xs:element name="directionTo" type="tdt:typ006 OrientationType" minOccurs="0"/>
<xs:elenent name="distanceTo" type="tdt:DistanceMetres" minOccurs="0"/3
<xs:elenlent name="street" type="tdt:LocalisedShortString" minOccurs#™Q"
maxOccurg="unbounded" />
<xs:choilce maxOccurs="unbounded">
<xs:elenlent name="parkingLocation" type="lrc:LocationReferencingContainer"
minOccurg="0"/>
</xs:chdice>
</xs:seduence>
</xs:comglexType>

B.2.11 P3arkingForEvent

<xs:compllexType name="ParkingForEvent">
<xs:sequence>
<xs:elenlent name="eventType" type="pki006 EvenkPype" minOccurs="0"/>
<xs:elenlent name="eventDescription" type="tdt?LocalisedShortString" minOccurs="0"
maxOccurg="unbounded" />
<xs:elenlent name="siteType" type="pkiOl4lSiteServed" minOccurs="0"/>
<xs:elenlent name="siteName" type="tdt<LetalisedShortString" minOccurs="0"
maxOccurg="unbounded" />
<xs:choilce maxOccurs="unbounded">
<xs:elenfent name="contact" type="Lentact" minOccurs="0" maxOccurs="unbounded"/>
<xs:elenlent name="toSite" typefE"loSite" minOccurs="0" maxOccurs="unbounded" />
</xs:chdice>
</xs:seduence>
</xs:comglexType>

B.2.12 TqSite

<xs:compllexType name<™ToSite">

<xs:sequyence>

<xs:elenfent names/spatialDistance" type="tdt:IntUnLi" minOccurs="0"/>

<xs:elenfent mame="temporalDistance" type="tdt:IntUnLi" minOccurs="0"/>
<xs:elenfent\name="directionTo" type="tdt:typ006 OrientationType" minOccurs="0"/>
<xs:elenlelt) name="transportationType" type="pki01l7 TransportType" minOccurs="0"/>
</xs:seduernce

</xs:complexType>

B.2.13 OpeningHours

<xs:complexType name="OpeningHours">

<xs:sequence>

<xs:element name="openingHoursType" type="pki018 OpeningHoursType"/>
<xs:element name="openingHoursInfo" type="tdt:TimeToolkit"/>

<xs:element name="vehicleType" type="pki001l VehicleType" minOccurs="0"/>
<xs:element name="userType" type="pki003 UserType" minOccurs="0"/>
</xs:sequence>

</xs:complexType>
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