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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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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, filtered and understood by humans (visually and/or audibly
in the user’s language) and by agent systems. Originally, a byte-oriented data stream format, which can be
carried on almost any digital bearer with an appropriate adaptation layer, was developed. Hierarchically
structurga 1P CSSdgE O eTvice provide U EeMt=uUsSers were desiged totra eT TTI{0 ation 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 dgcuments
were relpased. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the syntdx, semantics and
framing ptructure which was used for all TPEG applications. Meanwhile, Part 4 (TPEG-RTM, whiclh became
[SO/TS 1B234-4) described the first application for road traffic messages.

Subsequgntly, in March 1999, CEN/TC 278, in conjunction with ISO/TC 204, established a group comprising
memberg of the former EBU B/TPEG and this working group continued development work. Further parts
were developed to make the initial set of four parts, enabling the implementation of a consistent service.
Part 3 (TPEG-SNI, ISO/TS 18234-3) described the service and networkdnformation application uded by all
service implementations to ensure appropriate referencing from one‘service source to another.

Part 1 (TPEG-INV, later ISO/TS 18234-1) completed the series*by describing the other parts and their
relationship; it also contained the application IDs used within the other parts. Additionally, Pqrt 5, the
public trpnsport information application (TPEG-PTI, later 4SO/ TS 18234-5), was developed. The fo-called
TPEG-LOC location referencing method, which enabled both map-based TPEG-decoders and non-mpp-based
ones to deliver either map-based location referencingsor human readable text information, was |ssued as
ISO/TS 18234-6 to be used in association with the!other applications of parts of the ISO 18234 [series to
provide location referencing.

The ISO 18234 series has become known as FREG Generation 1.
0.2 TPHG Generation 2

When the Traveller Information Services Association (TISA), derived from former forums, was inapgurated
in December 2007, TPEG develgpiment was taken over by TISA and continued in the TPEG applications
working [group.

It was abpout this time thatthe (then) new Unified Modelling Language (UML) was seen as havipg major
advantages for the development of new TPEG applications in communities who would not necessdrily have
binary physical format skills required to extend the original TPEG TS work. It was also realized thaf the XML
format f¢r TPEG described within the ISO 24530 series (now superseded) had a greater significgnce than
previously foreseen, especially in the content-generation segment, and that keeping two physical fgrmats in
synchronisng, in different standards series, would be rather difficult.

As a resilt; A—setabottthedevelopmentofanewFPEGstracturethat-wotdd-be UMEbased-" This has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO 21219 series and it comprises many parts that cover 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 could 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.

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
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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
TPEG2 parts will be introduced after the publication of this document.

— Toolkit parts: TPEG2-INV (ISO 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR (ISO 21219-3),
TPEGZ2-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TPEG2-LRC

(1SO

T$21219.7),

— Sped

ial applications: TPEG2-SNI (ISO 21219-9), TPEG2-CAI (IS0 21219-10), TPEG2-LTE (ISO/T52

— Locdtion referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO/TS 21219-21), TH

(1SO

17572-2), TPEG2-DLR (ISO 17572-3).

— Applications: TPEG2-PKI (ISO 21219-14), TPEG2-TEC (ISO 21219-15), TPEG2-FPI (ISO 2

TPE
(ISO

TPEG2 h
transitio
able to §
content g

This doc
SP22004

[2-SPI (ISO 21219-17), TPEG2-TFP (ISO 21219-18), TPEG2-WEA (ISO*21219-19), TP}
TS 21219-23), TPEG2-EMI (ISO 21219-25 - this document), TPEG2-VL1 (ISO/TS 21219-26)

as been developed to be broadly (but not totally) backward cempatible with TPEG1 to

upport many new features, such as dealing with applications with both long-term, un
nd highly dynamic content, such as parking informationt

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

[ 2.0_001

1219-24).
EG2-TLR

1219-16),
£G2-RMR

assist in

hs from earlier implementations, while not hindering the TPEG2 innovative approach and being

Changing
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Intelligent transport systems — Traffic and travel information
(TTI) via transport protocol experts group, generation 2
(TPEG2) —
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cifically designed to support information about charging infrastructure.for electric veh
, the location of e-charging points and their suitability for the respective vehicle (e.g. c
rging modality). As electric vehicles will occupy a “charging space®*for longer a time th
information on availability/waiting time and reservation options“are accounted for, as
levant for enabling a user of an electric vehicle to optimally plafitheir route/trip.

Hardized delivery, via TPEG technology, of electromobility,information has the following b
ser of this TPEG service:

ification of suitable charging units for vehicles, thus preventing unnecessary travel to fing
(also has environmental benefits);

b) veriffication of the real-time availability of charging units;

c) possjbility of planning ahead and reserving.aspot in a charging park, thus optimizing trip plan

d) possjbility of selecting a financially attractive charging point in a charging park where the ope

billi
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the data
provider
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support |

2 Nor

g agreements with the user’s electromobility provider.
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5 and charge park gperators and related specifications (e.g. Open Charge Alliance,[1l eMo
Fability Innovation\(€MI3),[2] etc.).
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arge numbert's of charge parks with only modest bandwidth requirements.
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id out to

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.

[SO 21219-1, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol experts
group, generation 2 (TPEGZ2) — Part 1: Introduction, numbering and versions (TPEG2-INV)

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

[SO 21219-14, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol

experts g

roup, generation 2 (TPEG2) — Part 14: Parking information (TPEG2-PKI)
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ISO 21219-15, Intelligent transport systems — Traffic and travel information (TTI) via transport
experts group, generation 2 (TPEGZ2) — Part 15: Traffic event compact (TPEG2-TEC)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

protocol

31
electric yehicle
EV
vehicle that is (partly) electrically powered and operated

Note 1 to pntry: With respect to the TPEG requirements, electric vehicles such as e-bikes are considered in a
electric cqrs.

Note 2 tolentry: Electric vehicle (EV) batteries can typically be charged at any regular power socket. If fas
is requirdd (e.g. during longer journeys), higher demands on the technical infrastructure are made. Specif
and high-power connector cables have been developed to allow a simple and secure usage of boost chargin
It is necegsary for the end user to know which options are supported by a charging station. EVs can have an
for electrpnic readout, e.g. by means of a certificate. Other information.which can be communicated by an
infrastrugture can also be relevant for the execution and planning of\Charging orders. The current batte
condition| the power requirements during the charging procedure -and the cruising range are parameter
be relevant for the planning of charging orders. The vehicle and charging station can communicate via the

cable, butjother mechanisms are also possible, e.g. using the baek“end system of the EV-manufacturer to wh
is connected (via mobile data connection).

Note 3 td entry: Electromobility information (EMI) also’ covers the requirements for hybrid (partly e
powered)|vehicles.

3.2
charging park

grouping of multiple physical charging-stations which technically and/or logically belong togethe
being operated together

Note 1 tolentry: A commercially operated car park or in a city district where publicly operated charging st
grouped together.

Note 2 to pntry: Charging parks are being operated by charging park operators.

3.3

charging station

physical junit (typically a column or cabinet-like structure) containing and managing one or more
points offering’the end user the possibility to authorize (typically by means of a card reader) and

ddition to

charging
ic sockets
b stations.
‘identity”
EV to the
ry charge
b that can
Connector
ichan EV

ectrically

- and are

htions are

charging
activate

one of thp €harging points at the charging station, hook up the vehicle, and start the charging proce

dure

3.4
charging point
unit in a charging station at which an electric vehicle can be supplied with power

Note 1 to entry: A charging station may provide multiple charging points, which again may contain multiple sockets
to support more than one charging connector type. In general, as soon as one socket at a charging point is in use, the
charging point is occupied. Typically, a parking space is provided for each charging point at the charging station.
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energy provider
business partner supplying energy to charging parks and their operators

Note 1 to entry: This includes all relevant energy suppliers, i.e. local solar power generators as well as traditional
major companies in the power industry sector.

3.6

electromobility provider
EM provider
business partner for end users who charge their electric vehicles

Note 1 to e

which are

and billinjg. The EM provider ensures that their customers can charge their vehicles in as many chatging
possible gnd bills the customer according to the respective contract.

3.7

charging park operator
entity which manages one or more charging parks

Note 1 to
provider
on “roam

3.8

EVSE ID
electric
globally

Note 1to ¢

39

Referen

word whiich enables information to be transmitted as a concept, thereby letting the receiver devic

the best

Note 1 to

connected toan (RF) ID-card [havmg an (mternatlonally) unique card number] thatis used for atitl

entry: The charging park operator maintains the charging site(s) and is abusiness partner to t
ind the electromobility provider (EM provider). Typically, a charging park.operator bills the end
ng agreements” with multiple EM providers.

vehicle supply equipment identity
nique identifier which identifies a specific chargingpoint

ntry: Ifa charging station has multiple charging points;multiple EVSE IDs are used. See also DIN SPEC

re-English “word”
bossible representation of the given.concept in the context of the other parts of the messag

entry: This approach means that devices can present concepts in any language or even as graphica

horization
parks as

he energy
ser based

01286.116]

e choose
e

icons, for

1219-14,

example. For further explanation, see IS0:21219-2.
Note 2 to pntry: [SOURCE: ISO 21219-9:2023, 3.10]
4 Abbreviated terms
For the purposes of{thiS document, the abbreviated terms in ISO 21219-1, ISO 21219-9, ISO 2
[SO 2121P-15, and-thefollowing shall apply.
ADC application data container
EM brotrider electromobility provider
EV electric vehicle
EVSE ID electric vehicle supply equipment identity
MMC message management container
RF radio frequency

© IS0 2024 - All rights reserved
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5 Application specific constraints

5.1 Application identification

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

The AID number is used within the TPEG2-SNI application (ISO 21219-9) to indicate how to process TPEG
content. It facilitates the routing of information to the appropriate application decoder.

5.2 Vetsion number signalling

Version numbering is used to track the separate versions of an application through its,deyelopment and
deploymgnt. The differences between these versions could have an impact on client devicgs!

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

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

Table 1 — Current version numbers for signalling’ of EMI

Major version number 2

Minor version number 0

5.3 Ordered components

TPEG2-EMI requires a fixed order of TPEG components., The order for the EMI message component|is shown
in Figurg 1. The first component shall be the messagesmanagement container (MMC). This shall be the only
compongnt if the message is a cancellation message.\Otherwise, the MMC component shall be followg¢d by one
or more application data container (ADC) compotient(s) which includes the application-specific infqrmation.

TPEG-Message

|
|
MMC ADC LRC |
|
|

Figure 1 — Composition of TPEG messages

5.4 Extension

Although it is necessary to maintain a fixed component order, this does not prevent the extension of a
TPEG2-EMI message generally. In case of future extensions, new components may be inserted, or existing
components may be replaced by new ones without losing backward compatibility. This requires that a TEC
decoder shall be able to detect and skip unknown components.

5.5 TPEG service component frame

TPEG2-EMI (this document) makes use of the "service component frame with dataCRC and messageCount”
according to ISO 21219-5.

© IS0 2024 - All rights reserved
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6 EMI structure

6.1 Introduction

This clause specifies the main structure of EMI and its capabilities.

The EMI design is based on a distinction between information with a generally static reference-style nature
with an expected low refresh rate and information of a more dynamic nature status with a high expected
refresh rate. The binary format and XML format of the TPEG2-EMI application for use in transmission shall
be in accordance with Annexes A and B, respectively.

6.2

6.2.1

formation aggregation level: charging parks, charging stations, charging poim@

-

™

EMI (seelstructure in Figure 2) is required to provide an end user with enough informat o find 4 suitable

and avai

is approach

efficient pse of the transmission channel.

From an|end user point of view, it is generally sufficient to obtain 1nfq@hat10n at the level of a
station: the physical location of a charging station is sufficient mform;tﬁ to satisfy the user need.

does notjneed to know which physical charging point at a chargin

Key

a  Charging park.

b Charging station.

¢ Charging point.

Figure 2 — EMI structure
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Detailed information on a specific charging point can become relevant to an end user wanting to make a
reservation at a specific charging station. Therefore, in addition to the information provisioning on charging
parks and charging stations, EMI supports a request and response session, to allow a reservation for a
specific charging point at a given charging station or in a charging park (see 6.2.3).

6.2.2 Static vs. dynamic information: charging park information, charging park availability

An EMI service provider needs to be able to provide a TPEG client with a large amount of data at a relatively
low transmission data rate. The typical TPEG concept, in which a single TPEG message equates with a single
content item, cannot be applied for EMI, as it would take too much time to provide clients without any pre-
existing information (e.g. transit users) with useable data. Some form of transmission at high repetition

required

Moreove
parks, se

see Figui]

C
0

4

nly one
harging
Park

Message
Management

Ulowed

rates for minimum content, augmented with low repetition rate for additional detailed content is therefore
-, EMI contains both information that is generally static (typically descriptive information on|charging
e Figure 3) and information thatis potentially updated frequently (such as the availdbility inf¢rmation,
e 4). EMI also needs to consider this information quality to support different repetition rates.
EMI Message
Charging Park Det'alled Locatlo.n
. . Charging Park Referencing
information : .
Location Container
AR\ S
Charging Park
parkiD:Key = 21237 Charging Park Locatioh

Charging Park

parkID_Key = 21237
parkName = Am Rathaus
parkAddress = Rathausplatz,1 -
chargingParkCapacity = 10

latitude = 11,10509

Charging Station
StationID_Key = 106

longitude = 47,49400

longitude = 47,49410
latitude = 11,10513

C

=]

stationID_Key = 106
tationExternalld = 4981106126
nectorType = Schuko, 230V, 16 A

stationType = charfge&park

stationExternalld = 498110127
connectorType = Typ2,400V,16 A
connectorType = Schuko, 230V, 16 A
stationType = charge&park

stationID_Key = 107

stationID_Key = 108
stationExternalld = 498110128
connectorType = Typ2,400V,16 A
connectorType = Schuko, 230V, 16 A
stationType = charge&park

Figure 3 — Static information (example)
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EMI Message

Multiple Message Charging Park Availability
Charging Management Vector
Parks
per
message
s Charging Park Charging Park Charging Park
parkID_Key = 21236 parkID_Key = 21237 parkID_Key = 21238
freePlacesForPark = 10 freePlacesForPark = 3 freePlacesForPark = 0
Charging Station Charging Station CHarging Station
stationID_Key = 106 stationID_Key = 107 stationID_Key = 108
connectorType = Schuko, 230V, 16 A connectorType = Typ2,400V,16 A connectorType = Typ2, 400V, 16 A
freePlaces = 1 freePlaces = 1 freePlaces =1
connectorType = Schuko, 230V, 16 A | <ofinectorType = Schuko, 230V, 14 A
freePlaces =1 freePlaces =1
Figure 4 — Dynamic information/{example)
EMI has peen designed to allow service providers to arrange their transmissions flexibly, depending on the

volume of data to be transmitted and the available data rate. A TPEG message may contain partial or pomplete
content for a charging park or charging station. A setvice provider may choose to aggregate ddscriptive
informatfion at the level of a charging park in case_o1ily a limited data rate is available. This typicdlly static
informatjion shall be combined with location information.

The availability information for charging parks or charging stations (typically highly dynamic infgrmation)
is contaihed in separate data structures,(which have been kept limited and compact to enable transmission
with a iigher refresh rate than the‘ descriptive information. TPEG messages containing avjilability

informatjion shall not contain location information. Based on respective ID keys, the TPEG c]ient can
recombine the availability information with the other information for charging parks and charging|stations.

6.2.3 Request and response

EMI supports a requestahd response session, to request the reservation of a charging point that majtches the
end user|s requirements and the vehicle’s attributes and to convey the required parameters to a regervation
service (fypicallycoffered by an EM provider).

A sampld EMI'\Pequest message is shown in Figure 5. In the EMI request, either the charging statipn needs
to be referenced directly or, alternatively, a location needs to be referenced where an available [charging
station re-hes e—of—th tOF i ior—refereneing—sha ineltded in the
request message:

— internal TPEG reference (parkID_Key and optionally stationID_Key); or
— external reference (stationExternallD, e.g. EVSE ID); or

— coordinates of a point (longitude, latitude) and optionally parkOperator and/or providerExternallD.

© IS0 2024 - All rights reserved
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EMI Message

Message Reservation
Management Request
Three
RIS Reservation Request

of location
referencing

parkID_Key = 21237
stationID_Key (optional) = 106
OR

stationExternalld = 498110126
OR

longitude = 47,49410
latitude = 11,40513
parkOperator (optional).= Company name
providerExternalld (optional) = 811

Figure 5 — Reservation request (example)

EMI response message is shown.if Figure 6. Use of the reservationConfirmed attribute

onFreeText can be used to give additional information. In the case where the request is c

it is recdmmended to use venueExternallD (to address either a charging station or a charging p

reservat

onlD to unambiguouslyidentify the reservation.

indicates

or not the reservation request is)confirmed. In the case where the request is not confirjmed, the

bnfirmed
bint) and
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EMI Message

| : |

Location
Message Reservation Charging Park : Referencing I
Management Response Information ! . |
: Container I
__________ £

reservationTimeStamp = 16.03.2014 17.30
reservationConfirmed = true
venueExternalld = 498110126
reservationld = CZUXSD
parkID_Key = 21237
stationID_Key =106
reservationFreeText = “your reservation will
be canceled if you do not arrive within 1 hour”

Figure 6 — Reservation response (example)

6.3 Prjcing information

The pricjng and billing models in the current electromobility market place are very different from fuel
pricing/billing and currently also diffef.very much from one to the other. This is mainly causdd by the
multiple |business actors in the domain, and is related to charging procedures, their relationships and
business{models.

The end juser typically has a business relationship with an EM provider, by means of a contract, pased on
which the end user is billed¢This contract is somewhat comparable to a mobile phone contract and|can take
many different forms, e.g_prepaid (possibly differentiating rates based on vehicle type or amount|of power
used, etc}), flat rate or dther.

The chagging park, 'operator or infrastructure provider in such cases typically requires an end user to
identify/puthorize'themselves by means of the customer card issued by their EM provider. The charging park
operator|does\not bill the end user, but rather gets paid by the EM provider based on “roaming agreements”
(such “r aming allows end users to make use of the charglng 1nfrastructure regardless of the actual
provider's 3 - orovider M provider
(typically more than one), in Wthh wholesale prices (rather than end user prlces) are set. The wholesale
agreements on pricing are transparent to the end user, but for the user, only the contract with the respective
EM provider counts.

Hence, for the end user, the most important thing is to know is that with the customer card from their
EM provider, they can identify and authorize themselves at a charging station, they can use that charging
station, and they can be billed.

Moreover, the charging park operator is oblivious to the agreements an end user made with their EM
provider and hence cannot make any reasonable assumption as to which costs will arise for an end user, as
these can differ from one user to another. To make things even more complicated, at some charging parks

© IS0 2024 - All rights reserved
9


https://standardsiso.com/api/?name=a5ce944c01626071c382e509ea2fd2a1

IS0 21219-25:2024(en)

the charging park operator will offer charging possibilities independent of any EM provider and will bill
these in other ways. For example, in such cases, the following billing models can occur (non-exhaustive list):

— Dbilling based on usage (e.g. per hour, etc.);

— billing combined with parking fee;

— “buying costumers” can charge for free or obtain a price reduction;

— char

ging dependent on maximum current (“slow” vs. “fast” charging).

TPEG EMI should support all of the different billing models, which are flexible, but incompatible with one
another. It is very difficult to support all of the different options in a single, fixed data structure. Moreover,

doing so
which ca

Therefor]
to distin
informatj

6.4 EM

The stru
Annex B
transmis

has a high risk that another, unforeseen billing model will be invented in the future by,a
not be covered by such a data structure.

e, EMI only refers to a “Price”, to give end users an indication (e.g. of maximum ox-minimu
buish between normal and premium offers and to allow comparison of charging,parks. Al
ion (e.g. on special offers), can be given as free text.

[l message structure

provider,

m price),
dditional

cture of the top-level EMI message is illustrated in Figure 7, Figure 8 and Figure 9. Annlex A and

specify respectively the binary format and XML format of the‘TPEG2-EMI application f]
sion.

pr use in
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Figure 7 — Main structure of an EMI message
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class EMI ChargingParkInformation /

ChargingParkInformation

parkID_Key: IntUnLoMB

chargingParkSiteDescription: ChargingParkSiteDescription
chargingParkCapacity: IntUnLoMB [0..1]

electricityLabel: ShortString [0..*]

userType: emi007:UserType [0..*]

facilityType: emi005:FacilityType [0..1]

reservability: emi010:Reservability [0..1]
pricingInformation: PricingInformation [0..*]
paymentInformation: PaymentInformation [0..*]

freeText: LocalisedShortString [0..*]

b+ o+ o+ o+

«OrderedComponentGroup»
+ chargingStationInformation: ChargingStationInformation [0..*]

\
/ \
/ \
/ \
/ / \
/ \\
/ \
/
/ \
/ \
le N
«DataStructure» d%t tructure»
PaymentInformation é&inglnformation
y

+ | paymentMethodType: emi004:PaymentMethodType [0..¥] + acquisitionTi <<1p: DateTime [0..1]
+ | acceptedBrand: ShortString [0..¥] + unitPriceRe, m: IntUnTi [0..1]
+ | currencyType: typ003:CurrencyType [0..¥] + priceQuali ig::miOOB:Qualiﬁer [0.1]
+ price: In oMB [0..1]
+ billin, el: emi001:BillingModel [0..1]
+

cu@ncyType: typ003:CurrencyType [0..1]
O\

Figure 8 — Structureof ChargingParkInformation
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class EMI DetailedChargingParkLocatioV

DetailedChargingParkLocation

+ parkID_Key: IntUnLoMB

«OrderedComponentGroup»
+ parkEntryLocation: ParkEntryLocation [0..1]
+  parkExitLocation: ParkExitLocation [0..1]
+ detailedChargingStationLocation: DetailedChargingStationLocation [0..*]

7
e
L

LocationReferencingContainer

LocationReferencingContainer
«External»

ParkEntryLocation ParkExitLocation

|
|
|
[
|
I «External»
|
|
|
|
|

\V4

DetailedChargingStationLocation

+ stationID_Key: IntUnLoMB

«OrderedComponentGroup»

O

+ detailedStationLocation: StationLocation (
Zz

|

|

|
v

N\
LocationReferencingCor@rer

«External» \
StationLoca&@
A\Q

Figure 9 — Structure of DetailedChargingParkLocation
An EMI message is designed to either contain descriptive (largely static) information or availability (largely
dynamic) information for a charging park and/or charging station.

The following types of infermation can be transmitted in an EMI message:

a) infoymation on a‘charging park (typically: capacity, site description, etc.); pricing/billing infprmation
can Ibe included;

b) infoymatien.on charging stations belonging to the charging park (typically: available connectlor types,
supported'vehicle types, vehicle size restrictions);

c) availability information for a charging park (number of Ire€ places];
d) availability information for a charging station (e.g. the number of free places per connector type);

e) location information on a charging park (in addition to the obligatory coordinates in the
LocationReferencingContainer), optionally enhanced by location information for charging stations.

Typically, charging park information should be transmitted in an EMI message with a long expiry time as
this type of information is very stable for a given service. EMI messages containing availability information
can refer to this via a cross-reference by the parklD_Key and the stationID_Key. Thus, EMI supports the
transmission of full or partial descriptive information for charging parks and charging stations, which may
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be recombined in the TPEG receiver. This allows a service provider to fit the amount of information and
repetition rate for EMI messages to the available data rate for their service.

The minimal information needed for a TPEG client to present useful information to its user is:

1) ChargingParkIinformation containing the parkID_Key and a minimal ChargingParkSiteDescription
(parkName and the name of the parkOperator); ideally complemented by the:

2) ChargingParkAvailabilityVector containing a timestamp and minimal information on the
ChargingParkAvailability (parkID_Key and overall number of freePlacesForPark).

The attributes of the ChargingParkInformation may be used by the end user to select an appropriate
charging park and/or by the TPEG client to (automatically) filter out those charging parks not matching the
end user|s requirements.

The data|structure ChargingParkSiteDescription extends the ChargingParkInformation with'morg detailed
descriptive information on the ChargingPark; see Figure 10.

dlass EMI ChargingParkSiteDescription /

«DataStructure»
ChargingParkSiteDescription

+ parkName: ShortString N

+ parkOperator: ShortString s\

+ operatorContactInfo: OperatorContactInformation [0..*] O

+ parkAddress: LocalisedShortString [0..%] Q

+ logo: Logo [0..1] Q

+ providerExternalld: ShortString [0..1] Q

+ roamingPartner: ShortString [0..*] \\

+ openingHours: TimeToolkit [0..1] 0

+ associatedServices: emi006:AssociatedServi pe [0.%]

+ additionalDescription: LocalisedShortSt ]

N
/ AN
/ N
/ \\
le S 2\
«DataStructure» \b «DataStructure»
Logo ‘\0 OperatorContactInformation
7~
+ mimeType: ShortString . U + operatorContactType: emi011:ContactType [0..1]
+ src: ShortString [0..1] C + operatorContactText: ShortString [0..1]
+ favicon: ByteFieldAttribute [0..1b
C.

"I

i
L

Eitherlink (as src) or
favicon.

Figure 10 — Structure of EMI ChargingParkSiteDescription

Figure 11 shows the structure of component ChargingStationInformation holding all information related to
a single charging station.
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class EMI ChargingStationInformation /
ChargingStationInformation
+ stationID_Key: IntUnLoMB
+ stationExternalld: ShortString [0..1]
+ connectorType: ConnectorType [0..%]
+ stationType: emi008:StationType [0..1]
+ vehicleType: emi009:VehicleType [0..%]
+ sizeRestrictions: SizeRestrictions [0..1]
\
/// \\
o \
= ~
«DataStructure» «DataStructure» (]/b&
SizeRestrictions
ConnectorType (‘Q
+ connectorTypelD_Key: IntUnLoMB + maxLength: IntUnLoMB [0..1] 6 .V
+ plugType: emi012:PlugType + maxWidth: IntUnLoMB [0..1] (1/
+ isCableAttachedKnown: Boolean + maxHeight: IntUnLoMB [0..1] q’
+ isCableAttached: Boolean + maxWeight: Weight [0..1] '\
+ maxVoltage: IntUnLi [0..1] + minimalRequiredCableLength: I}\garLOMB [0.1]
+ maxAmpere: IntUnLi [0..1] (8]
+ maxPower: IntUnLi [0..1]
T
|
|
|
|
\V4
«Enumeration»
EMITables::emi012:PlugType
Attributes
+ 000:unknown
+ 001:Typel AC
+ 002:Type2 AC
+ 003:Type3c AC
+ 004:Typel CCS %
+ 005:Type2 CCS
+ 006:CHAdeMO ‘\\C:jr
+ 007:Tesla Supercharger C)
+ 008:GBT 20234 Part2 .
+ 009:GBT 20234 Part3 @ :
+ 010:CEE3
+ 011:CEES5 O
+ 012:Domestic connec s
+ 013:Tesla restricte 2 AC plug
+ 014:Tesla restric e 2 CCS plug
+ 255:undefin(6é
Pa)
Figure 11 — Structure of EMI ChargingStationInformation

A service provider can choose to provide availability information aggregated at the level of charging parks or
to provide it at the level of charging stations; see Figure 12. When the service provider chooses to aggregate
the availability information for each charging park, the total number of free charging places in this charging
park shall be indicated.
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class EMI ChargingParkAvailability /

«DataStructure»
ChargingParkAvailability

parkID_Key: IntUnLoMB
freePlacesForPark: IntUnLoMB
timeStampForPark: DateTime [0..1]
minimalWaitingTime: IntUnLoMB [0..1]

+ + + + 4+

chargingStationAvailability: ChargingStationAvailability [0.

|

\V4

«DataStructure»
ChargingStationAvailability

O

+ stationID_Key: IntUnLoMB

+ minGuaranteedAmperage: IntUnTi [0..1]

O

N

+ freePlacesForConnectorType: FreePlacesForConnectoerp 1.%]

\Z

X
\\ «DataStructure»
ge’ePlacesForConnectorType

-

D_Key: IntUnLoMB

+ o+ o+ +
Q
S
=
=
@
(@}
[y
S
=

CH

waitingFi
waK me: IntUnLoMB [0..1]

ualifier: emi003:Qualifier [0..1]

Figure

12 — Structure of EMI ChargingParkAvailability

der shall

o rorc o

In the calse where the auailahility infaormatian ic nravidod for charaginag ctatiane tho carvico nrau
dSewHere—hne—vaaoity S—pPHovaeaTo— o S g ottt eSS ey ee-—pr oY

specify, for each charging station, how many charging places are available for each connector type (i.e.
aggregated over the charging points at the respective charging station). The connector type is identified by

its unique key.

As each charging point at a charging station can potentially contain several connectors of different types,
the sum of all freePlacesForConnectorType (see Table 12) over all charging stations can be much higher than
the freePlacesForPark (see Table 11). The service provider should take care to accurately calculate these
figures aggregated at the different levels.

The UML class structure of the ReservationRequest message is shown in Figure 13.
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class EMI ReservationRequest /

ReservationRequest

authentificationld: ShortString
paymentMethodType: emi004:PaymentMethodType
connectorType: IntUnLoMB

stationExternalld: ShortString [0..1]

parkID_Key: IntUnLoMB [0..1]

stationID_Key: IntUnLoMB [0..1]

longitude: IntSi24 [0..1]

latitude: IntSi24 [0..1]

7 EMI

7.1 EM

The over

parkOperator: ShortString [0..1]
providerExternalld: ShortString [0..1]
vehicleld: ShortString [0..1]
vehicleType: emi009:VehicleType [0..1]
userType: emi007:UserType [0..1]
estimatedArrivalTime: DateTime [0..1]
estimatedPickupTime: DateTime [0..1]
sizeRestrictions: SizeRestrictions [0..1]

+ 4+ + F o+ H|F o+ o+ + o+

[

|

|
\V

|\
«DataStructure»

SizeRestrictions Q
A

maxLength: IntUnLoMB [0..1] \§\
maxWidth: IntUnLoMB [0..1]

maxHeight: IntUnLoMB [0..1] _~&

maxWeight: Weight [0..1] \\S\
minimalRequiredCableL : IntUnLoMB [0..1]

+ + + + o+

Figure 13 —'Structure of ReservationRequest

message components

[IMessage

a1l EMI message/container is defined in Table 2.
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Table 2 — EMIMessage

Name Type | Multiplicity | Description

Ordered components

mmt MMCSwitch 1 This component is specified in
the MMC specification. It contains
all and only information related
to message management.

The sender side, especially

the instance generating the
transmission data shall ensure
that the message management
information allows unanpbiguous
interpretation over timefand in
appropriate scenarios with dis-
turbed reception specifig¢ to the
transmission ¢channel.

chargingpParkAvailabilityVector |ChargingParkAvailabilityVec- 0.* This compenent groups infor-
tor mationdn the availability of
charging stations in one pr more
charging parks. This may be
highly dynamic information.

chargingParkinformation ChargingParkInformation 0.1 Component to transmit dtatic
information on a charging park.
This component may be $ent with
alow repetition rate.

reservatijonResponse ReservationResponse 0.1 Component to transmit the re-
sponse to a reservation flequest.

detailedGhargingParkLocation |DetailedChargingParkLocation 0.1 Detailed geolocation refgrencing
information for charging park
entry, charging park exitjor single
charging stations.

chargingpParkLocation ChargingParkLotation 0.1 Geographic coverage loction
reference for a charging park. Not
applicable for ChargingPprkA-
vailabilityVector.

reservatijonRequest ReservationRequest 0.1 Component to transmit 4 reserva-
tion request.

7.2 MMCSwitch

MMCSwifch is an abstractcontainer to allow the usage of the different message management options.

7.3 MMCMasterLink

MMCMagdterLink serves as a link to the message management container.

7.4 MMCPartLink

MMCPartLink serves as a link to the message management container.

7.5 MessageManagementContainerLink

MessageManagementContainerLink is a MessageManagementContainer from the TPEG-MMC toolkit in
[SO 21219-6.
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7.6 ChargingParkLocation

ChargingParkLocation is a geographic coverage location reference, Location Referencing Container from the
TPEG2-LRC toolkit in ISO/TS 21219-7.

7.7 ChargingParkAvailabilityVector

Table 3 shows the component that groups information on the availability of charging stations within one or
more charging parks. This can be highly dynamic information.

Table 3 — ChargingParkAvailabilityVector

Name

Type Multiplicity

Description

timeStanpp

DateTime 1

Provides timing information forthe |
valid information on the availability
ing places at a charging park

atest
bf charg-

this vector\(e.g. all charging parks in
town).

chargingParkAvailability |ChargingParkAvailability 1.* Information on the avdildbility of chdrging
places at a specific gharging park. Optionally,
the availability infermmation can be bfoken
down to the leveliof charging stations.

vectorLapel ShortString 0..1 Descriptioefcharging parks belonging to

a given

7.8 ChargingParkIinformation

Table 4 shows the component to transmit largely static information on a charging park. This compc

be sent with a low repetition rate.

Table 4 — ChargingParkInformation

nent can

Name

Multiplic-
ity

Type

Description

parkID_Key

IntUnLoMB 1

EMI internal identifier for a ch
park. The parkID_Key shall be
an end user device or applicat
combine charging park infornj
detailed charging park locatio
charging park availability dat
optionally the reservation res

arging
used by
on to
ation,

n and

h and
bonse.

chargingpParkSiteDescription

ChargingParkSiteDescription 1

Further background informat
this charging park.

on on

chargingpParkCapacity

IntUnLoMB 0.1

Total number of available char
places at this charging park.

ging

electricityLabel

ShortString

Identifier for the electricity pr
at this charging park [e.g. by W

ovided
rhich (re-

newahle) energy source the el
is generated.]

pctricity

userType

emi007:UserType

Information on types of users
permitted to make use of this
park (e.g. all users, customers,

thatare
charging
etc.).

facilityType

emi005:FacilityType 0..1

Type of charging park (e.g. private or

public).

reservability

emi010:Reservability 0.1

Information as to whether res
of a charging place is possible
charging park.

ervation
at this
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Table 4 (continued)
Name Type Multiplic- Description
ity
pricingInformation PricingInformation 0.* Information on pricing and billing
models at this charging park. EMI sup-
ports many different, flexible billing
models.
paymentInformation PaymentInformation 0.* Payment methods supported at this
charging park.
freeText LocalisedShortString 0.* May contain additional information,
for example, regarding the billing
options (such as promotional ¢ffers) at
this charging park.
Ordered components
chargingptationInformation |ChargingStationInformation 0.* Static information/n.a chargihg sta-
tion.

7.9 ChargingStationInformation

Table 5 shows the component to transmit static information on a chargingdtation. This componerjt may be
sent with a low repetition rate.

Table 5 — ChargingStationInformation

Name Type Multiplicity Description

stationID_Key IntUnLoMB 1 EMI internal identifier for a charging station. Within
acharging park (identified by its parkID_Key] the sta-
tionID_Key uniquely identifies a charging statjion.

The stationID_Key shall be used by an end usgr device
or application to combine charging station informa-
tion, detailed charging station location and cHarging
station availability data and optionally the regervation

response.

stationExternalld ShortString 0..1 External identifier for the charging station, ifppplica-
ble (e.g. based on the EVSE ID).

connectopType ConnectorType 0.* Information on the Connector Type(s) supporfed at
this charging station.

stationTy|pe emi008:StationType 0..1 Information on the Station Type for this charging
station.

vehicleTylpe emi009:VehicleType 0.* Information on the Vehicle Type(s) that are sypported

for using this charging station.

sizeRestiictions SizeRestrictions 0..1 Applicable size restrictions on vehicles permifted to
park and charge at this charging station.

7.10 DetaedChargingParkLocation

Table 6 shows the detailed geolocation referencing information for charging park entry, charging park exit
or single charging stations.
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Table 6 — DetailedChargingParkLocation

Name

Type

Multiplic-
ity

Description

parkID_Key

IntUnLoMB

1

EMI internal identifier for a
charging park. The parkID_

Key shall be used by a

user device or application to

combine charging par

mation, detailed charging park

location and charging

availability data and optional-

lv the reservation res

n end
k infor-
park

ponse.

Ordered components

parkEntryLocation

ParkEntryLocation

0.1

Additional infermatio
location of thé eéntry 1
the chargingpark.

n on the
oads of

parkExitLocation

ParkExitLocation

0.1

Additienal informatio
location of the exitro
charging park.

n on the
hds of the

detailedGhargingStationLocation

DetailedChargingStationLocation 0.*

Container component
detailed location info
for a list of charging s

holding
mation
fations.

7.11 PapkEntryLocation

ParkEntityLocation is a component to encode a charging park’entrance road/ramp as a location 1

containet from the TPEG-LRC toolkit in ISO/TS 18234-11.

7.12 PafrkExitLocation

ParkExitfLocation is a component to encode a charging park exit road/ramp as a location reference (

from the|TPEG-LRC toolkit in ISO/TS 18234-11.

7.13 DdtailedChargingStationLocatien

Table 7 shows the location reference,iniformation for the location of the charging station.

Table 7 — DetailedChargingStationLocation

eference

ontainer

charging park (identified by its parkID_Key) thd
ID_Key uniquely identifies a charging station.

The stationID_Key shall be used by an end user
or application to combine charging station infoy

Name Type Multiplic- Description
ity
stationID_Key IntUnLoMB 1 EMI internal identifier for a charging station. Wjthin a

station-

Hevice

ma-

tion, detailed charging station location and charging
station availability data and optionally the reservation

response.

Ordered components

detailedStationLocation

StationLocation 1

Location reference for the charging station.

7.14 StationLocation

StationLocation is a component to encode a charging station location as a location reference container from
the TPEG-LRC toolkit in ISO/TS 18234-11.
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Table 8 — ReservationRequest

Name

Type

Multiplic-
ity

Description

authentificationld

ShortString

1

An ID that authenticates the user that ini-
tiates the reservation request. The authen-
tication can be handled by means of the
customer card issued by the EM provider, for

example.

paymentMethodType

emi004:PaymentMethodType 1

Payment method(s) that the requesting
user can support. These should-be matched
against the payment methods suppofted by
the charging park. This infermation fis used
to ensure the billing ofthe reservatipn.

connectorType

IntUnLoMB

Information on the ¢ennector type(s) sup-
ported by the electric vehicle for whjch the
reservation request is carried out. Reference
to the confiectorTypelD_Key.

stationExternalld

ShortString

0..1

Externalidentifier for the charging dtation,
if kdown (e.g. based on the EVSE ID)| for
which a reservation is requested. Nq further
geographical identification informatjion is
needed for the request.

parkID_HKey

IntUnLoMB

0.4

EMI internal identifier for a charging park for
which a reservation is requested. Typically,
the reservation request will also usq the sta-
tionID_Key to identify the charging qtation
within the charging park.
The parkID_Key shall be used by an ¢nd user
device or application to combine charging
park information, detailed charging park
location and charging park availabiljty data
and optionally the reservation respdnse.

stationlD_Key

IntUnLoMB

0.1

EMI internal identifier for a charging station
for which a reservation is requested| When
this identifier is used in a request, allso the
parkID_Key shall be specified. Withipn a
charging park (identified by its parklD_Key)
the stationID_Key uniquely identifief a
charging station.

The stationID_Key shall be used by gn end
user device or application to combing charg-
ing station information, detailed charging
station location and charging station} avail-

Tty —Crortor o e O POt

response.

longitude

IntSiz4

0.1

Longitude of a location at which a reservation
is requested. Shall only be used in a request
in combination with latitude. Together, the
longitude and latitude coordinates identify
alocation at or near which a charging point
should be reserved.

© IS0 2024 - All rights reserved

22



https://standardsiso.com/api/?name=a5ce944c01626071c382e509ea2fd2a1

IS0 21219-25:2024(en)

Table 8 (continued)
Name Type Multiplic- Description
ity

latitude IntSi24 0..1 Latitude of a location at which a reservation
is requested. Shall only be used in a request
in combination with longitude. Together, the
longitude and latitude coordinates identify
alocation at or near which a charging point
should be reserved.

parkOperator ShortString 0.1 Identification of the charging park operator.
May be used in combination with longitude/
tatitude irthecasewherethereseryation
request is done for a charging pointpperated
by a specific operator.

providerExternalld ShortString 0..1 External identifier for the electromability
provider, if applicable (efgl based on fhe EVSE
ID).

vehicleld ShortString 0.1 Identifier for the yehicle, if applicablg (e.g.
based on the carjnumber plate).

vehicleTylpe emi009:VehicleType 0..1 Information(on the vehicle type for yhich the
reservationrequest is performed.

userType emi007:UserType 0.1 Information on type(s) of user that i$ carry-
ing©Qut the reservation request.

estimateflArrivalTime |DateTime 0..1 Estimated time of arrival at the locafion at
which a reservation is requested.

estimateflPickupTime |DateTime 0..1 Estimated time at which the vehicle will be
retrieved from the location at which|a reser-
vation is requested.

sizeRestiictions SizeRestrictions 0..1 Dimensions of the vehicle for which & reser-
vation is requested.

7.16 ReservationResponse

Table 9 shows the component to transmit the response to a reservation request. The component shall contain

all relevgnt information on a chargingstation for which a reservation request can be confirmed.
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Table 9 — ReservationResponse

Name

Type

Multiplic-
ity

Description

reservationTimeStamp

DateTime

1

Time at which the reservation response is given.

reservationConfirmed

Boolean

1

True if reservation is confirmed, false otherwise.

venueExternalld

ShortString

0.1

External identifier for charging point or charging

station (e.g. based on the EVSE ID), for which

the

reservation response is given. Usage of this attribute

is recommended in case of a positive reserva
response.

tion

e
H

Iniauaidantifine fortha racaruation racnanc
=g e+ o+—+r ¥ t 5

reservatigadd

TTOTtOtT 1T

espense. Usage

of this attribute is recommended in the case
tive reservation response.

pf a posi-

parkID_Key

IntUnLoMB

0.1

EMI internal identifier for the charging’park
which the reservation is confirmeédTypicall)
reservation response will alsousethe statio
to identify the charging station within the ch
park.

The parkID_Key shallbe wsed by an end user
or application to contbihe charging park info

for

i the
nID_Key
arging

device
'ma-

tion, detailed chatrging park location and chajrging

park availability,data and optionally the rese
response.

rvation

stationlD_Key

IntUnLoMB

0.1

EMI intennal identifier for the charging stati

n for

whichthe reservation is confirmed. When thiis iden-

tifier is used, also the parkID_Key shall be sp|
Within a charging park (identified by its par
the stationID_Key uniquely identifies a charg
Station.
The stationID_Key shall be used by an end us
device or application to combine charging st
information, detailed charging station locati
ChargingStationAvailability data and option
reservation response.

ecified.
kKID_Key)
ing

er
htion
bn and
hlly the

arrivalTime

DateTime

0.1

Earliest time at which the charging point, for
the reservation is confirmed, will be availab]

which
e.

pickupTime

DateTime

0.1

Latest time at which the vehicle shall be rem
from the charging point for which the reserv
confirmed.

bved
Ation is

reservatijonFreeText

LocalisedShortString

0.1

Any additional information regarding the re
tion, which is confirmed, e.g. on cancellation
non-arrival, billing of the time the charging

kept available but not currently occupied, etg.

erva-
upon
ointis

8 EMI Datatypes

8.1 ConnectorType

Table 10 defines the ConnectorType datatype.

24
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Table 10 — ConnectorType

Name Type Multiplic- Description
ity
connectorTypelD_Key IntUnLoMB 1 EMI internal identifier for a connector type. With-

in a charging station (identified by the combination

of parkID_Key and stationID_Key) the connectorTy-
pelD_Key uniquely identifies a connector type with its
attributes. The identifier is also used in the ChargingSta-

tionAvailability.
plugType emi012:PlugType 1 n.a.
isCableAttachedKnown |Boolean 1 If set to false, it is not known if a cable is attached or not.
If set to true, please check the isCableAttached dttribute.
isCableAftached Boolean 1 This attribute is used if and only if isCableAttached-

Known is set to true. Information on a cable attached to
the connector. If set to true, then a cable is attached. If
set to false, then there is no cable attached.

maxVoltgge IntUnLi 0.1 Maximum voltage for this conpector type.
maxAmpgre IntUnLi 0.1 Maximum ampere for this gonmector type.
maxPowg¢r IntUnLi 0.1 Maximum power for thi§ ¢onnector type.

8.2 ChargingParkAvailability

Table 11|shows the component to transmit information on the availability of charging places at & specific
charging| park. This may be highly dynamic information. Optionally, the availability informatiof may be
broken down to the level of charging stations and charging points.
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Table 11 — ChargingParkAvailability

Name

Type

Multiplic-
ity

Description

parkID_Key

IntUnLoMB

1

EMI internal identifier for a charging
park. The parkID_Key shall be used by an
end user device or application to com-
bine charging park information, detailed
charging park location and charging park
availability data and optionally the reser-

vation response.

freePlacesForPark

IntUnLoMB

Current information on the overall num-

berof free chrarging praces wittt
charging park. This may be highly
ic information.

NOTE This number does not have
the sum of freePlacesForConnect
(see subcomponent’ €hargingStat
ability) because-a'single charging]
can have multiplé’connectors per
spot.

this
r dynam-

to be
rType
onAvail-
station
parking

timeStanmpForPark

DateTime

0.1

Providestimestamp giving the da
and mintite at which the latest va
matioh on charging park availabi
provided.

te, hour
id infor-
ity was

minimal{VaitingTime

IntUnLoMB

0.1

Minimal estimated time in minut
user will have to wait if there are
able charging places in this charg

bs an end
no avail-
ing park.

chargingptationAvailability

ChargingStationAvailability

For each charging station of this ¢
park, optionally specifies the ava
information. A charging park may
multiple charging stations.

harging
lability
contain

8.3 ChargingStationAvailability

Table 12|shows the component to transmitinformation on the availability of a charging station at

charging|park.

h specific
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Table 12 — ChargingStationAvailability

Name

Type

Multiplic-
ity

Description

stationID_Key

IntUnLoMB

station.

2|

1 EMI internal identifier for a charging
station. Within a charging park (iden-
tified by its parkID_Key) the station-
ID_Key uniquely identifies a charging

The stationID_Key shall be used by an
end user device or application to com-
bine charging station information,

tion and

faalad ol ot 1
detatted-charging-stationloe
charging station availability
optionally the reservation.re

lata and
Eponse.

freePlacgsForConnectorType

FreePlacesForConnectorType 1.*

number of free charging plac
each ConnectotType at this c
station. This,may be highly d
information.

Current information giving t}e

s for
arging
namic

minGuaranteedAmperage

IntUnTi

0..1 The minimal amount of curre
perewhich is currently guars
by the charging park operato
information can be used by a

charging time.

user or end user device to estlimate

ntin am-
nteed

. This

h end

8.4 FreePlacesForConnectorType

Table 13 shows the component to transmit dynamic information on a charging station specifying th
of available charging places per connectorType at this;charging station.

Table 13 — FreéPlacesForConnectorType

b number

Name

Type

Multiplic-
ity

Description

freePlacds

IntUnLoMB

1

Current information giving the number of free
places for this ConnectorType.

charging

connectorType

IntUnLoMB

EMI internal identifier for a connector type. W]
a charging station (identified by the combinati
parkID_Key and stationID_Key) the connector]
pelD_Key uniquely identifies a connector type
attributes.

thin

on of
y_

with its

waitingTjmeQualifiek

emi003:Qualifier

0.1

For usage with waiting time only. Qualifies the
waitingTime.

given

waitingT|jme

IntUnLoMB

0.1

Estimated time in minutes an end user will hay
if there are no available free charging places af

e to wait
this

charging station. Can be quantified by means

f the

waitingTimeQuantifier.

8.5 ChargingParkSiteDescription

Table 14 shows the component to transmit further background information on a charging park.
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Table 14 — ChargingParkSiteDescription

Name Type Multiplic- Description
ity

parkName ShortString 1 Name of individual charging park.

parkOperator ShortString 1 Name of operator of charging park.

operatorContactinfo  |OperatorContactinformation 0.* Contact information for the operator of the
charging park.

parkAddress LocalisedShortString 0.* Street address of the charging park in the
relevant local language(s).

logo Logo 0..1 Logo of the operator of the charging park.

providerExternalld ShortString 0.1 External identifier for the electronjobility
provider, if applicable (e.g. based.on the
EVSE ID).

roamingPartner ShortString 0..* Information on electromgbility prqviders

which have roamingagreements wiith the
operator of this charging park.

Based on this inforrmation, an end yser can
verify if charging at this charging park is
interesting{from a financial point of view. In
the casewhere the electromobility[provider
which the user has a contract with s not in
the list of roamingPartner, use of this charg-
ing'park might not be attractive.

openingHours TimeToolkit 0..1 Opening hours of the charging par}.

associatgdServices emi006:AssociatedServiceType 0.% Lists available services which the dharging
park offers in addition to charging facility
(e.g. Park and Ride, access to publid trans-
portation, etc.).

additionglDescription |LocalisedShortString 0..* Additional descriptive information|on this
charging park.

8.6 Logo

Table 15 shows the component to transmit the operator logo either as a link or as a favicon.

Table 15 — Logo

Name Type Multiplic- Description
ity
mimeType ShortString 1 Mime type.
src ShortString 0..1 Link (URL) to the logo.
faviconLg¢ngth IntUnLoMB 0.1 Length of favicon, max. 1 024.
favicon LongString 0.1 contents of favicon, N bytes, max 1 024 bytes.

8.7 OperatorContactinformation

Table 16 shows the general information (e.g. phone, fax, email, website) for contacting the operator of this
charging park.

Table 16 — OperatorContactinformation

Name Type Multiplic- Description
ity
operatorContactType [emiO11:ContactType 0.1 Contact type.
operatorContactText |ShortString 0.1 Text containing phone number, for example.
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8.8 SizeRestrictions

Table 17 shows the applicable size restrictions on vehicles allowed to park and charge at this charging

station.
Table 17 — SizeRestrictions
Name Type Multiplic- Description
ity
maxLength IntUnLoMB 0..1 Maximum length of the vehicle in centimetres.
maxWidth IntUnLoMB 0.1 Maximum width of the vehicle in centimetres.
maxHeigftt mtotoMB 0t MaxiTumT tretgitof the veltitie fircemtimetrys.
maxWeiéht Weight 0.1 Maximum weight of the vehicle in kilogramnlles.
minimalRequiredCableLength |IntUnLoMB 0..1 Minimal required length of charging‘cable in centi-
metres.

8.9 Prjcinglnformation

Table 18|shows the information on pricing and billing models at this charging/park. EMI suppofts many
different} flexible billing models.
Table 18 — PricingInformation
Name Type Multiplic- Description
ity
acquisitignTimeStamp |DateTime 0.1 Tirme’at which the last valid pricing information was
published.
unitPricgResolution IntUnTi 0..1 Resolution of unit price (decimal points).
priceQuallifier emi003:Qualifier 0% Qualification of the price information.
price IntUnLoMB 0..1 Price per delivery unit. May be qualified by jmeans of
the qualifier.
billingMqdel emi001:BillingModel 0.1 The unit for which unit prices are given.
currencyflype typ003:CurrencyType 0..1 Supported currency type(s) for payment at this
charging park.

8.10 Paymentinformation

Table 19

Table 19 — PaymentInformation

defines the PayméntInformation datatype.

Name Type Multiplic- Description
ity

paymentMéthodType |emi004:PaymentMethodType 0.* The payment method which is acceptled in
th;o \,hou 5;115 k}ﬂl }\.

acceptedBrand ShortString 0.* The payment brand which is accepted in this
charging park.

currencyType typ003:CurrencyType 0.* The currency in which it is allowed to pay in
this charging park.

9 EMI tables

9.1 emiOO01:BillingModel

Table 20 enumerates the types of billing models offered at this facility.
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Table 20 — emi001:BillingModel

Code Reference-English Comment Example
"word"

000 unknown

001 price per KWh KilowattHour. Unit KWh.

002 price per hour

003 price per minute

004 flatrate

005 free

006 aecordingtocontract

255 undefined

9.2 emi003:Qualifier

Table 21 lenumerates a list of qualifiers.

Table 21 — emi003:Qualifier

Code Reference-English Comment Example
"word"

000 unknown

001 maximum

002 minimum

003 approximately

004 exactly

255 undefined

9.3 emi004:PaymentMethodType

Table 22

enumerates the applicable methods of payment accepted at this facility.

Table22 — emi004:PaymentMethodType

Code Reference-English Comment Example
"word"

000 unknown

001 cash

002 credit card

003 bankcard

004 tankcard

006 debit card

007 RFID

008 prepaid card

009 mobile phone

010 smartcard
In the UK, also known as "agency card"; in

011 customer loyalty card |North America as "reward card" or "club
card".

255 undefined
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9.4 emi005:FacilityType

Table 23 enumerates a list of facility types.

Table 23 — emi005:FacilityType

Code Reference-English Comment Example
"word"

000 unknown

001 public (on the street)

002 public (parking)

003 private

004 semi-public

005 commercial

255 undefined

9.5 emi006:AssociatedServiceType

Table 24 fenumerates a list of applicable associated services which may be offéred by a charging park.

Table 24 — emi006:AssociatedServiceType

Code Reference-English Comment Example
"word"

000 unknown

001 public toilets

002 mini-market

003 carwash

004 restaurant

005 hotel

006 vehicle repair shop

007 internet hotspot

008 parking

009 park&drive

010 park&ride

011 airport

012 railway station

013 tourist centre

255 undefined

9.6 emi007:UserType

Table 25 enumerates a list of user types.
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Table 25 — emi007:UserType

Code Reference-English Comment Example
"word"
000 unknown
001 all users
002 provider customers
003 provider and roaming
customers
004 shoppers
005 hotel guests
006 staff
007 employees
008 visitors
009 members
255 undefined
9.7 eni008:StationType
Table 26 lenumerates a list of station types.
Table 26 — emi008:StationType
Code Reference-English Comment Example
"word"
000 unknown
001 splash water-proof
002 covered
003 charge&park
255 undefined
9.8 emi009:VehicleType
Table 27 lenumerates a list of vehicle‘types.
Table 27 — emi009:VehicleType
Code Reference-English Comment Example
"word"
000 unknéwn
001 car
002 bicycle
003 tricycle
004 scooter
005 bus
006 boat
007 paddleboat
008 personal transporter
009 airplane
255 undefined
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9.9 emi010:Reservability

Table 28 enumerates a list of reservation types.

Table 28 — emi010:Reservability

Code Reference-English Comment Example
"word"

000 unknown

001 reservation required

002 reser‘va‘tlon recom-
HITIITUCTU

003 not reservable

255 undefined

9.10 enpi011:ContactType

Table 29 lenumerates a list of contact types.

Table 29 — emiO11:ContactType

Code Reference-English Comment Example
"word"

000 unknown

001 telephone

002 fax

003 e-mail

004 internet address

005 priority telephone

006 main office telephone

255 undefined

9.11 emi012:PlugType

Table 30 lenumerates the possible values for type emi012:PlugType.

Table 30 — emi012:PlugType

Code Reference=English Comment Example
"word"

000 unkrewn

001 Typel AC

002 Type2 AC

003 Type3c AC

004 Typel CCS

005 Type2 CCS

006 CHAdeMO

007 Tesla Supercharger

008 GBT 20234 Part 2

009 GBT 20234 Part 3

010 CEE3

011 CEE5
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Table 30 (continued)
Code Reference-English Comment Example
"word"
012 Domestic connector
Tesla restricted type 2
013 AC plug
Tesla restricted type 2
014 CCS plug
255 undefined
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Annex A
(normative)

TPEG application, TPEG-Binary Representation

A.1 General

This anngx specifies the binary format of the TPEG2-EMI application for use in transmission.

A.2 Message components

A.2.1 st of generic component IDs

Table A.1| lists the generic component IDs.

Table A.1 — List of generic component IDs

Name ID
EMIMessage 0
MessageManagementContainerLink 1
ChargingParkLocation 4
ChargingParkAvailabilityVector 5
ChargingParkInformation 6
ChargingStationInformation 7
DetailedChargingParkLocation 8
ParkEntryLocation 9
ParkExitLocation 10
DetailedChargingStationLocation 11
StationLocation 12
ReservationRequest 16
ResernvationResponse 17
MMCMasterLink 18
MMCPartLink 19

A.2.2 BMIMessage

Table A.4 show's the binary representation of the EMIMessage structure.

Table A.2 — Binary representation of EMIMessage structure

<EMIMessage(0)>:=

<IntUnTi>(0),

ID of this component

<IntUnLoMB>(lengthComp),

number of bytes in component,
excluding the ID and lengthComp
indicator

<IntUnLoMB>(lengthAttr),

number of bytes in attributes

ordered {
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Table A.2 (continued)

<MMCSwitch>(mmt),

this component is specified in the
MMC specification. It contains all
and only information related to
message management.

the sender side, especially the in-
stance generating the transmission
data shall ensure that the message
management information allows
unambiguous interpretation over
time and in appropriate scenarios
with disturbed reception specific

to the transmission channg¢l.

n *<ChargingParkAvailabilityVector>(chargingParkAvailabilityVector),

this component groups infprma-
tion on the availability of dharging
stations in one ovmore chgrging
parks. This mayibe highly dlynamic
information.

n *<ChgrgingParkInformation>(chargingParkinformation)[0..1],

formation on a charging pdrk. This
cofmponent may be sent with a low
répetition rate.

component’'to transmit stTic in-

n *<RegervationResponse>(reservationResponse)[0..1],

component to transmit the re-
sponse to a reservation request.

n
*<DetailpdChargingParkLocation>(detailedChargingParkLocation)[0:.1],

detailed geolocation refergncing
information for charging park
entry, charging park exit of single
charging stations.

n *<ChgrgingParkLocation>(chargingParkLocation)[0..1]

geographic coverage location
reference for a charging pqrk. Not
applicable for chargingParkAvaila-
bilityVector.

n *<RegervationRequest>(reservationRequest)[0:11],

component to transmit a r¢serva-
tion request.

}

A.2.3 MMCSwitch

Table A.3 shows the binary rephesentation of the MMCSwitch structure.

Table A.3 — Binary representation of MMCSwitch structure

<MMCSwjitch(x)>:=

<IntUnT}>(x), ID of this component.

<IntUnLpMB>{{engthComp), number of bytes in component, excluding the ID and lengthComp indicatdr.
<IntUnLpMB>(lengthAttr); number of bytes in attributes.

A.2.4 MMCMasterLink

Table A.4 shows the binary representation of the MMCMasterLink structure.

Table A.4 — Binary representation of MMCMasterLink structure

<MMCMasterLink(18)<MMCSwitch()>>:=

External<MMCMasterMessage(18)>; see MMCMasterMessage specification.
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Table A.5 shows the binary representation of the MMCPartLink structure.

Table A.5 — Binary representation of MMCPartLink structure

<MMCPartLink(19)<MMCSwitch()>>:=

External<MMCMessagePart(19)>;

see MMCMessagePart specification.

A.2.6 MessageManagementContainerLink

Table A.

shows the binary representation of the MessageManagementContainerLink structure

Table A.6 — Binary representation of MessageManagementContainerLink structure

<Messag¢ManagementContainerLink(1)>:=
ExternalkMessageManagementContainer(1)>; see MessageManagementContainepspecification|.
A.2.7 (hargingParkLocation
Table A.7 shows the binary representation of the ChargingParkLocation structure.
Table A.7 — Binary representation of ChargingParkLocation structure
<ChargingParkLocation(4)>:=
ExternalkLocationReferencingContainer(4)>; see LocatianReferencingContainer specification

A.2.8 (
Table A.§

hargingParkAvailabilityVector

| shows the binary representation of the ChargingParkAvailabilityVector structure.

Table A.8 — Binary representation.of ChargingParkAvailabilityVector structure

<ChargingParkAvailabilityVector(5)>:=

<IntUnT}>(5), ID of this component.

<IntUnLpMB>(lengthComp), number of bytes in component, excluding the ID and
lengthComp indicator.

<IntUnLpMB>(lengthAttr), number of bytes in attributes.

<DateTime>(timeStamp),

provides timing information for the latest v3
information on the availability of charging p
charging park.

lid
laces at a

<IntUnLpMB>(n),

n information on the availability of charging places at

*<ChargingParkAvailability>(chargingParkAvailability), a specific charging park. Optionally, the avajlabil-
ity information can be broken down to the l¢vel of
charging stations.

BitArray(selector),

if (bit O of selector is set)

<ShortString>(vectorLabel);

tor (e.g. all charging parks in a given town).

description of charging parks belonging to this vec-

A.2.9 ChargingParkinformation

Table A.9 shows the binary representation of the ChargingParkInformation structure.
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Table A.9 — Binary representation of ChargingParkInformation structure

<ChargingParkInformation(6)>:=

<IntUnTi>(6),

ID of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component, excluding
the ID and lengthComp indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<IntUnLoMB>(parkID_Key),

EMI internal identifier for a charging

park. The parkID_Key shall be used by an
end user device or application to combine
charging park information, detailed charg-

e parlelacation ~nd ~hoveaging o ll'
ne-parklocation-and-chat sire-park ava

ability data and optionally the resdrvation
response.

<ChargingParkSiteDescription>(chargingParkSiteDescription),

further background information o this
charging park.

BitArray(selector),

if (bit O of selector is set)

<IntUnL.oMB>(chargingParkCapacity),

total number ofavailable chargingfplaces at
this charging/park.

if (bit 1 of selector is set)

{

<IntUnLoMB>(n),

n *<ShqrtString>(electricityLabel),

identifier for the electricity provided at this
charging park, e.g. by which (renewable)
energy source the electricity is genjerated.

}

if (bit 2 of selector is set)

{

<IntUnLoMB>(n),

n *<emj007:UserType>(userType),

information on types of users that pre
permitted to make use of this charging park
(e.g. all users, customers, etc).

}

if (bit 3 of selector is set)

<emi0(5:FacilityType>(facilityType),

type of charging park (e.g. private ¢r pub-
lic).

if (bit 4 of selector is set)

<emiO10:Reservability>(reservability),

information as to whether reservation of a
charging place is possible at this cHarging
park.

if (bit 5 of selector is set)

{

<IntUnLoMB>(n),

n *<PricingInformation>(pricingInformation),

information on pricing and billing models
at this charging park. EMI supports many
different, flexible billing models.

}

if (bit 6 of selector is set)

{

<IntUnLoMB>(n),
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Table A.9 (continued)
n *<PaymentInformation>(paymentInformation), payment methods supported at this charg-
ing park.
}
if (bit 7 of selector is set)
{
<IntUnLoMB>(n),

n *<LocalisedShortString>(freeText),

may contain additional information, for
example, regarding the billing options (such
as promotional offers) at this charging park.

}
ordered
n *<ChargingStationInformation>(chargingStationInformation) static information on a charging sthtion.
b
A.2.10 ¢hargingStationInformation
Table A.1l0 shows the binary representation of the ChargingStationInformatienstructure.
Table A.10 — Binary representation of ChargingStartionInformation structure
<ChargingStationInformation(7)>:=
<IntUnT}>(7), ID of this componeng.
<IntUnLpMB>(lengthComp), number of bytes in‘component, excluding the ID and lengthComp
indicator.
<IntUnLpMB>(lengthAttr), number of bytes in attributes.
<IntUnLpMB>(stationID_Key), EMI intetnal identifier for a charging station. Within a charging
park (identified by its parkID_Key) the stationID_Key uniqyely iden-
tifies.a charging station.
The stationID_Key shall be used by an end user device or agplication
to combine charging station information, detailed charging station
location and charging station availability data and optionally the
reservation response.
BitArray([selector),
if (bit O of selector is set)
<ShortBtring>(stationExtetnalld), External identifier for the charging station, if applicable (e.g. based
on the EVSE ID).
if (bit 1 of selector is set)
{
<IntUnLoMBx>{1),
n *<ConnectorType>(connectorType), Information on the connector type(s) supported at this chafging

station.

}

if (bit 2 of selector is set)

<emi008:StationType>(stationType),

Information on the station type for this charging station.

if (bit 3 of selector is set)

{

<IntUnLoMB>(n),

n *<emi009:VehicleType>(vehicleType),

Information on the vehicle type(s) that are supported for using this

charging station.
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Table A.10 (continued)

}

if (bit4 o

fselector is set)

<SizeRestrictions>(sizeRestrictions);

Applicable size restrictions on vehicles permitted to park and
charge at this charging station.

A.2.11 DetailedChargingParkLocation

Table A.11 shows the binary representation of the DetailedChargingParkLocation structure.

<DetailedChargingParkLocation(8)>:=

<IntUnT}>(8), ID of this component,

<IntUnLpMB>(lengthComp), number of bytes|in comporfent,
excluding thelD and lengtHComp
indicator

<IntUnLpMB>(lengthAttr), numbeéy of bytes in attribufes.

<IntUnL

DMB>(parkID_Key),

EMI internal identifier for ¢
ing)park. The parkID_Key s
be used by an end user dev
application to combine cha
park information, detailed
park location and charging
availability data and optiof
reservation response.

charg-
hall

ce or
ging
charging
park
ally the

ordered

n *<Par

kEntryLocation>(parkEntryLocation)[0..1],

additional information on 4
location of the entry roads
charging park.

he
pf the

n *<Par

kExitLocation>(parkExitLocation)[0..1],

additional information on
tion of the exit roads of the
park.

he loca-
charging

n *<Det

ailedChargingStationLocation>(detailedChargingStationLocation)

container component holdi
tailed location information|
of charging stations.

hg de-
for a list

5

A.2.12 RarkEntryLocation

Table A.]|

2 shows the Binary representation of the ParkEntryLocation structure.

Table A.12 — Binary representation of ParkEntryLocation structure

<ParkEn{riybocation(9)>:=

External<LocationReferencingContainer(9)>;

see LocationReferencingContainer specification.

A.2.13 ParkExitLocation

Table A.13 shows the binary representation of the ParkExitLocation structure.

Table A.13 — Binary representation of ParkExitLocation structure

<ParkExitLocation(10)>:=

External<LocationReferencingContainer(10)>;

see LocationReferencingContainer specification.
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Table A.14 shows the binary representation of the DetailedChargingStationLocation structure.

Table A.14 — Binary representation of DetailedChargingStationLocation structure

<DetailedChargingStationLocation(11)>:=

<IntUnTi>(11),

ID of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component, excluding the ID and length-

Comp indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<IntUnL

bMB>(stationID_Key),

EMI internal identifier for a charging station. Within g charg-
ing park (identified by its parkID_Key) the stationID” Key

uniquely identifies a charging station.

The stationID_Key shall be used by an end u$er-device or

application to combine charging station information, dletailed
charging station location and ChargingStationAvailabjlity data
and optionally the reservation response.

ordered

<StationLocation>(detailedStationLocation) Location reference for the charging station.

b

A.2.15 YtationLocation

Table A.1l5 shows the binary representation of the StationLocatien'structure.

Table A.15 — Binary representation-of'StationLocation structure

<Stationllocation(12)>:=

ExternalxLocationReferencingContainer(12)>; see LocationReferencingContainer specificatior.

A.2.16 ReservationRequest

Table A.1l6 shows the binary representation of the ReservationRequest structure.

Table A.16 — Binary representation of ReservationRequest structure

<ReservgtionRequest(16)>:=

<IntUnT}>(16), ID of this component.

<IntUnLpMB>(lengthComp), number of bytes in component, excluding the ID and

lengthComp indicator.
<IntUnLpMB>(lerigthAttr), number of bytes in attributes.
<ShortS{ring>(authentificationld), an ID that authenticates the user that initiafes the
reservation request. The authentication car] be han-

dled by means of the customer card issued by the

EM provider, for example.

<emi004:PaymentMethodType>(paymentMethodType),

reservation.

payment method(s) that the requesting user can
support. These should be matched against the
payment methods supported by the charging park.
This information is used to ensure the billing of the

<IntUnLoMB>(connectorType),

information on the connector type(s) suppo
by the electric vehicle for which the reserva

pelD_Key.

rted
tion

request is carried out. Reference to the connectorTy-

BitArray(selector),
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Table A.16 (continued)

if (bit O of selector is set)

<ShortString>(stationExternalld),

external identifier for the charging station, if known
(e.g. based on the EVSE ID), for which a reservation
is requested. No further geographical identification
information is needed for the request.

if (bit 1 of selector is set)

<IntUnLoMB>(parkID_Key),

EMI internal identifier for a charging park for which
areservation is requested. Typically, the reservation
request will also use the stationID_Key to identify
the charging station within the charging park.

The parkID_Key shall be used by an end usefr device
or application to combine charging park infprma-
tion, detailed charging park locatiomand chprging
park availability data and optionally.the reqdervation
response.

if (bit 2 of selector is set)

<IntUnLoMB>(stationID_Key),

EMI internal identifier for acharging station for
which a reservation is requested. When thig identifi-
er is used in a request) also the parkID_Key phall be
specified. Withinae¢harging park (identifiedl by its
parkID_Key) théstationID_Key uniquely identifies a
charging station.

The stationlD_Key shall be used by an end user
device ar application to combine charging station
informration, detailed charging station locatfion and
charging station availability data and optionally the
réservation response.

if (bit 3 of selector is set)

<IntSiZ4>(longitude),

longitude of a location at which a reservation is
requested. Shall only be used in a request ir] combi-
nation with latitude. Together, the longitud¢ and lati-
tude coordinates identify a location at or nepr which
a charging point should be reserved.

if (bit 4 of selector is set)

<IntSiZ4>(latitude),

latitude of a location at which a reservationl|is re-
quested. Shall only be used in a request in cpmbi-
nation with longitude. Together, the longitufle and
latitude coordinates identify a location at oif near
which a charging point should be reserved.

if (bit 5 of selector is set)

<Shortptring>(parkOperator),

identification of the charging park operator| May
be used in combination with longitude/latitfude, in
the case where the reservation request is d¢ne for a
charging point operated by a specific operafor.

if (bit 6 of selector is set)

<ShortString>(providerExternalld),

external identifier for the electromobility provider,
if applicable (e.g. based on the EVSE ID).

if (bit 7 of selector is set)

<ShortString>(vehicleld),

identifier for the vehicle, if applicable (e.g. based on
the car number plate).

if (bit 8 of selector is set)

<emi009:VehicleType>(vehicleType),

information on the vehicle type for which the reser-
vation request is performed.

if (bit 9 of selector is set)
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Table A.16 (continued)

<emi007:UserType>(userType),

information on type(s) of user that is carryi
the reservation request.

ng out

if (bit 10

of selector is set)

<DateTime>(estimatedArrivalTime),

reservation is requested.

estimated time of arrival at the location at which a

if (bit 11

of selector is set)

<DateTime>(estimatedPickupTime),

estimated time at which the vehicle will be retrieved
from the location at which a reservation is request-

ed.
if (bit 12 pfsetector 153ey
<SizeRestrictions>(sizeRestrictions); dimensions of the vehicle for which a résefyation is
requested.
A.2.17 ReservationResponse
Table A.1l7 shows the binary representation of the ReservationResponse structure.
Table A.17 — Binary representation of ReservationResponse structure
<ReservdtionResponse(17)>:=
<IntUnT}>(17), ID of this component
<IntUnLpMB>(lengthComp), number of bytesin‘*¢omponent, excluding the ID and |ength-
Comp indicater,
<IntUnLpMB>(lengthAttr), number of bytes in attributes.
<DateTime>(reservationTimeStamp), time at'which the reservation response is given.
BitArray(selector),
if (bit O of selector is set)
<Boolepn>(reservationConfirmed), true if reservation is confirmed, false otherwise.
if (bit 1 of selector is set)
<Shortptring>(venueExternalld), external identifier for charging point or charging staion (e.g.
based on the EVSE ID), for which the reservation response
is given. Usage of this attribute is recommended in cdse of a
positive reservation response.
if (bit 2 of selector is set)
<Shortftring>(reservationid), unique identifier for the reservation response. Usage|of this
attribute is recommended in the case of a positive refervation
response.
if (bit 3 of selector isset)
<IntUnLoMB>(parkID_Key), EMI internal identifier for the charging park for whigh the
reservation is confirmed. Typically, the reservation response
will also use the stationID_Key to identify the charging sta-

tion within the charging park.

The parkID_Key shall be used by an end user device or
application to combine charging park information, detailed
charging park location and charging park availability data

and optionally the reservation response.

if (bit 4 of selector is set)
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Table A.17 (continued)

<IntUnLoMB>(stationID_Key),

EMI internal identifier for the charging station for which the
reservation is confirmed. When this identifier is used, also
the parkID_Key shall be specified. Within a charging park
(identified by its parkID_Key) the stationID_Key uniquely
identifies a charging station.

The stationID_Key shall be used by an end user device or
application to combine charging station information, detailed
charging station location and ChargingStationAvailability
data and optionally the reservation response.

if (bit 5 of selector is set)

<DateTlimes(arrivatTime),

€ariiest time at which the charging point, for wiich the reser-
vation is confirmed, will be available.

if (bit 6 of selector is set)

<DateTlime>(pickupTime),

latest time at which the vehicle shall be removed from the
charging point for which the reservation is‘confirmegl.

if (bit 7 of selector is set)

<LocalisedShortString>(reservationFreeText);

any additional information regarding the reservation, which
is confirmed, e.g. on cancellatien dpon non-arrival, b]lling of
the time the charging pointis-kept available but not durrently
occupied, etc.

A.3 EMI Datatypes

A.3.1 (onnectorType

Table A.1|8 shows the binary representation of the ConnectorType structure.

Table A.18 — Binary representation of ConnectorType structure

<ConnecforType>:=

<IntUnLpMB>(connectorTypelD_Key),

EMI internal identifier for a connector type. Within a dharg-
ing station (identified by the combination of parkID_Kg¢y and
stationID_Key) the connectorTypelD_Key uniquely identifies a
connector type with its attributes. The identifier is alsp used in
the ChargingStationAvailability.

<emi012:PlugType>(plugType);

BitArray(selector),
if (bit O of selector is set)

<Boolepn>(isCableAttachedKnown),

if set to false, it is not known if a cable is attached or n¢t. If set
to true, please check the isCableAttached attribute.

if (bit 1 of selectersis set)

<Boolepn>{isCableAttached),

this attribute is used if and only if isCableAttachedKndwn is set
to true. Information on a cable attached to the connectfor. If set

to true, then a cable is attached. If set to false, then there is no
cable attached.

if (bit 2 of selector is set)

<IntUnLi>(maxVoltage),

maximum voltage for this connector type.

if (bit 3 of selector is set)

<IntUnLi>(maxAmpere),

maximum ampere for this connector type.

if (bit 4 of selector is set)

<IntUnLi>(maxPower);

maximum power for this connector type.

© IS0 2024 - All rights reserved

44



https://standardsiso.com/api/?name=a5ce944c01626071c382e509ea2fd2a1

IS0 21219-25:2024(en)

A.3.2 ChargingParkAvailability

Table A.19 shows the binary representation of the ChargingParkAvailability structure.

Table A.19 — Binary representation of ChargingParkAvailability structure

<ChargingParkAvailability>:=

<IntUnLoMB>(parkID_Key), EMI internal identifier for a charging park. The
parkID_Key shall be used by an end user device
or application to combine charging park infor-
mation, detailed charging park location and
charging park availability data and optionally
the reservation response. |

<IntUnLpMB>(freePlacesForPark), current information on the overall hithber of
free charging places within this)charg]ng park.
This may be highly dynamicinformatipn.

NOTE This number does nothave to b¢ the sum
of freePlacesForConnegtorType (see sybcom-
ponent ChargingStationAvailability) bpcause
a single chargingtation can have mulfiple con-
nectors per parking spot.

BitArray(selector),

if (bit O of selector is set)

<DateTlime>(timeStampForPark), provides timestamp giving the date, hpur and
minute at which the latest valid infornpation on
charging park availability was providgd.

if (bit 1 of selector is set)

<IntUnLoMB>(minimalWaitingTime), minimal estimated time in minutes an{end
user will have to wait if there are no ayailable
charging places in this charging park.

if (bit 2 of selector is set)

{

<IntUnL.oMB>(n),

n *<CharngingStationAvailability>(chargingStationAvailability)  |for each charging station of this charging park,
optionally specifies the availability inlLorma-

tion. A charging park may contain mulfiple

charging stations.

I

A.3.3 (hargingStationAvailability

Table A.20 shows thebinary representation of the ChargingStationAvailability structure.
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Table A.20 — Binary representation of ChargingStationAvailability structure

<ChargingStationAvailability>:=

<IntUnLoMB>(stationID_Key),

end user device or application to

EMI internal identifier for a charging
station. Within a charging park (identi-
fied by its parkID_Key) the stationID_Key
uniquely identifies a charging station.

The stationID_Key shall be used by an

combine

charging station information, detailed
charging station location and Charging-
StationAvailability data and optionally

+1 3
e T CSCT vattoTr T CSPOTIStT

<IntUnLpMB>(n),
n *<FreepPlacesForConnectorType>(freePlacesForConnectorType), current information giving the nfimber of
free charging places fof,each Connector-
Type at this charging station. Thils may be
highly dynamic infermation.
BitArray(selector),
if (bit O of selector is set)
<IntUn[li>(minGuaranteed Amperage); the midintdl amount of current irf ampere
which s currently guaranteed byf the
chatging park operator. This infomation
can be used by an end user or end user
device to estimate charging time
A.3.4 HreePlacesForConnectorType
Table A.41 shows the binary representation of the FreePlacesForConnectorType structure.
Table A.21 — Binary representation.of FreePlacesForConnectorType structure
<FreePlatesForConnectorType>:=
<IntUnLpMB>(freePlaces), current information giving the number of free charging places
for this ConnectorType.
<IntUnLpMB>(connectorTypelD_Key), EMI internal identifier for a connector type. Within a ¢harg-
ing station (identified by the combination of parkID_Kley and
stationID_Key) the connectorTypelD_Key uniquely idejntifies a
connector type with its attributes.
BitArray(selector),
if (bit O of selector is set)
<emiO0(3:Qualifier>(WwaitingTimeQualifier), for usage with waiting time only. Qualifies the given waiting-
Time.
if (bit 1 of selectoris set)
<IntUnLoMB>(waitingTime); estimated time in minutes an end user will have to wdit if
there are no available free charging places at this chaiging sta-

tion. Can be quantified by means of the waitingTimeQuantifier.

A.3.5 ChargingParkSiteDescription

Table A.22 shows the binary representation of the ChargingParkSiteDescription structure.

© IS0 2024 - All rights reserved

46



https://standardsiso.com/api/?name=a5ce944c01626071c382e509ea2fd2a1

IS0 21219-25:2024(en)

Table A.22 — Binary representation of ChargingParkSiteDescription structure

<ChargingParkSiteDescription>:=

<ShortString>(parkName), name of individual charging park.
<ShortString>(parkOperator), name of operator of charging park.
BitArray(selector),
if (bit O of selector is set)
{
<IntUnLoMB>(n),
n contact information for the operator of the charging
*<0perator€ontactinfornration>ftoperatortontactinfoy; park:
}
if (bit 1 of selector is set)
{
<IntUnL.oMB>(n),
n *<LodalisedShortString>(parkAddress), street address of the charging park in the rdlevant
local language(s).
}
if (bit 2 of selector is set)
<Logo>(logo), logo of the operator of the charging park.
if (bit 3 of selector is set)
<Shortftring>(providerExternalld), externalidentifier for the electromobility provider,

if applicable (e.g. based on the EVSE ID).

if (bit 4 of selector is set)

{

<IntUnLoMB>(n),

n *<ShqgrtString>(roamingPartner), Information on electromobility providers which
have roaming agreements with the operatof of this
charging park.

Based on this information, an end user can Yerify if
charging at this charging park is interesting from a
financial point of view. In the case where thg elec-
tromobility provider which the user has a c¢ntract
with is not in the list of roamingPartner, usg of this
charging park might not be attractive.
}
if (bit 5 of selector is set)
<TimeToolkit>(openingHours), opening hours of the charging park.
if (bit 6 of selectoris/’set)
{
<IntUnL.6MB>(n),
n lists available services which the charging park
*<emi006:AssociatedServiceType>(associatedServices), offers in addition to charging facility (e.g. Park and
Ride, access to public transportation, etc.).
}
if (bit 7 of selector is set)
{

<IntUnLoMB>(n),

n *<LocalisedShortString>(additionalDescription) additional descriptive information on this charging
park.

b
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A.3.6 Logo

Table A.23 shows the binary representation of the Logo structure.

Table A.23 — Binary representation of Logo structure

<Logo>:=
<ShortString>(mimeType), mime type.
BitArray(selector),
if (bit O of selector is set)
<ShortString>(src), link (URL) to the logo.

if (bit 1 of selector is set)

<ByteFjield Attribute>(favicon);

contents of favicon, N bytes, max 1 024 bytes.

A.3.7 QperatorContactinformation

Table A.24 shows the binary representation of the OperatorContactInformation structure.

Table A.24 — Binary representation of OperatorContactInformation structure

<OperatdrContactIinformation>:=

BitArray(selector),

if (bit O of selector is set)

<emiO11:ContactType>(operatorContactType),

contact type.

if (bit 1 of selector is set)

<Short§tring>(operatorContactText);

text containing phone number, for example.

A.3.8 SizeRestrictions

Table A.25 shows the binary representation of the SizeRestrictions structure.

Table A.25 — Binary representation of SizeRestrictions structure

<SizeRestrictions>:=

BitArray(selector),

if (bit O of selector is set)

<IntUnL.oMB>(maxLéngth),

maximum length of the vehicle in centimetres.

if (bit 1 of selectoris set)

<IntUnLoMB>{maxWidth),

maximum width of the vehicle in centimetres.

if (bit 2 of selector is set)

<IntUnLoMB>[maxHeight],

maximum height of the vehicle in centimetres.

if (bit 3 of selector is set)

<Weight>(maxWeight),

maximum weight of the vehicle in kilogrammes.

if (bit 4 of selector is set)

<IntUnLoMB>(minimalRequiredCableLength);

minimal required length of charging cable in centimetres.

A.3.9 Pricinglnformation

Table A.26 shows the binary representation of the PricingInformation structure.
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Table A.26 — Binary representation of PricingInformation structure

<PricingInformation>:=

BitArray(selector),

if (bit O of selector is set)

<DateTime>(acquisitionTimeStamp),

time at which the last valid pricing information was publi

shed.

if (bit 1 of selector is set)

<IntUnTi>(unitPriceResolution),

resolution of unit price (decimal points).

if (bit 2 of selector is set)

<emi003:Qualifier>(priceQualifier),

qualification of the price information.

if (bit 3 of selector is set)

<IntUnLoMB>(price),

price per delivery unit. May be qualified by means ofithe qualifier.

if (bit 4 of selector is set)

<emi0(1:BillingModel>(billingModel),

the unit for which unit prices are given.

if (bit 5 of selector is set)

<typ003:CurrencyType>(currencyType);

supported currency type(s) for payment at this charging

bark.

A.3.10 HaymentInformation

Table A.27 shows the binary representat

ion of the PaymentInformationstructure.

Table A.27 — Binary representation of Paymentinformation structure

<PaymentInformation>:=

BitArray(selector),

if (bit O of selector is set)

{
<IntUnLoMB>(n),
n the payment method which is accepted in this
*<emiQOW:PaymentMethodType>(paymentMethodType), charging park.
}
if (bit 1 of selector is set)
{
<IntUnLoMB>(n),
n *<ShqrtString>(acceptedBrand), the payment brand which is accepted in this
charging park.
}
if (bit 2 of selectordsiset)
{
<IntUnLoMB>(n),

n *<ty 063 €Currt l:uL_nyypt:z(LUI T CllLyTpr)

this charging park.

4] - ) S - 11 A . ;
CITE CUTITEIICy T WITICIT It IS aitoweu to pay 1n

b
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Annex B
(normative)

TPEG application, tpegML representation

B.1 General

This

ann

bx specifies the XML format of the TPEG2-EMI application for use in transmission.

B.2 Message component
B.2.1 NMMCSwitch
<xs:comglexType name="MMCSwitch">
<xs:seqyence>
<xs:choijce minOccurs="1" maxOccurs="1">
<xs:elenjent name="optionMMCMasterLink" type="mmc:MMCMasterMessadge" minOccurs="1" maxOc
/>
<xs:elenjent name="optionMMCPartLink" type="mmc:MMCMessageRart" minOccurs="1" maxOccursd
<xs:elenlent name="optionMessageManagementContainerLink!\type="mmc:MessageManagementCont
er" minJccurs="1" maxOccurs="1"/>
</xs:chdice>
</xs:seduence>
</xs:conplexType>
B.2.2 HEMIMessage
<xs:elenfent name="EMIMessage" type="EMIMessage"/>
<xs:comglexType name="EMIMessage'>
<xs:comglexContent>
<xs:extgqnsion base="tsf:AprlicationRootMessageML">
<xs:seqyence>
<xs:elenlent name="pmt¥ type="MMCSwitch"/>
<xs:elenlent name="ChargingParkAvailabilityVector" type="ChargingParkAvailabilityVect
or" mindccurs="0¢/ maxOccurs="unbounded"/>
<xs:elenents name="chargingParkInformation" type="ChargingParkInformation" minOccurs="0
<xs:elenlewd name="reservationResponse" type="ReservationResponse" minOccurs="0"/>
<xs:element name="detailedChargingParkLocation" type="DetailedChargingParkLocati
on" minOccurs="0"/>
<xs:element name="chargingParkLocation" type="lrc:LocationReferencingContain
er" minOccurs="0"/>
<xs:element name="reservationRequest" type="ReservationRequest" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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B.2.3 ChargingParkAvailabilityVector

<xs:complexType name="ChargingParkAvailabilityVector">

<xXs:sequence>

<xs:element name="timeStamp" type="tdt:DateTime"/>

<xs:element name="chargingParkAvailability" type="ChargingParkAvailability" maxOccurs="unbound

ed"/>

<xs:element name="vectorLabel" type="tdt:ShortString"™ minOccurs="0"/>

</xs:sequence>

</xs:complexType>

B.2.4 (

<xs:comy
<xs:seqy
<xs:elern]
<xs:eler
<xs:eler

<xs:elern]

/>

<xs:elern
<xs:eler]
<xs:eler]

<xs:elern]
nded" />

<xs:elern]
nded" />

<xs:elen
n/>

<xs:eler]
maxOccuy

</xs:seq

</xs:corn

B.2.5 (

hargingParkInformation

lexType name="ChargingParkInformation">

ence>

ent name="parkID Key" type="tdt:IntUnLoMB"/>

ent name="chargingParkSiteDescription" type="ChargingParkSiteDgsc¢ription"/>
ent name="chargingParkCapacity" type="tdt:IntUnLoMB" minOcclrs="0"/>

ent name="electricityLabel" type="tdt:ShortString" minOgcus="0" maxOccurs="un
ent name="userType" type="emi007 UserType" minOccurss®0" maxOccurs="unbounded"
ent name="facilityType" type="emi005 FacilityType" minOccurs="0"/>

ent name="reservability" type="emi01l0 Reservalkility" minOccurs="0"/>

ent name="pricingInformation" type="Pricingluformation" minOccurs="0" maxOccurg
ent name="paymentInformation" type="PaymentInformation" minOccurs="0" maxOccurg
ent name="freeText" type="tdt:Loc&ldsedShortString" minOccurs="0" maxOccurs="uj
ent name="chargingStationInformation" type="ChargingStationInformation" minOccl
s="unbounded" />

uence>

plexType>

hargingStationlnformation

<xs:comglexType name~ChargingStationInformation">

<xs:seqyence>

<xs:elernfent name="stationID Key" type="tdt:IntUnLoMB"/>
<xs:elenfent\name="stationExternalId" type="tdt:ShortString" minOccurs="0"/>
<xs:elenlen¥ name="connectorType" ftyne="ConnectorType® minQccnrs="0" maxQccnrs="1nnhoiindd

<xs:element

<xs:element

<xs:element

name="stationType" type="emi008 StationType" minOccurs="0"/>

ounded"

="unbou

="unbou

bounded

rs="Q"

d"/>

name="vehicleType" type="emi009 VehicleType" minOccurs="0" maxOccurs="unbounded"/>

name="sizeRestrictions" type="SizeRestrictions" minOccurs="0"/>

</xs:sequence>

</xs:complexType>
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