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Foreword

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

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization

atters of

ifferent types of ISO documents should be noted. This document was drafted in accerdance

1
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteriaheede
C
dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

\ttention is drawn to the possibility that some of the elements of this document may be the s

ny patent rights identified during the development of the document willdbe in the Introductio
n the ISO list of patent declarations received (see www.iso.org/patents):

OO S N

Any trade name used in this document is information given for theé-éonvenience of users and
donstitute an endorsement.

Hor an explanation on the meaning of [SO specific terms and expressions related to conformity ass
ds well as information about ISO’s adherence to the World Trade Organization (WTO) principl
Technical Barriers to Trade (TBT) see the following URL»www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 204, Intelligent transport systems.

A list of all parts in the ISO/TS 21219 series can'be found on the ISO website.

'he procedures used to develop this document and those intended for its further majntengnce are

1 for the
with the

bject of
atent rights. ISO shall not be held responsible for identifying any or all such patent rights. D}tails of

and/or

gloes not

¢ssment,
¢s in the
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Introduction

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 (visuall

and/or audibly in the user’s language) and by agent systems. Originally, a byte-oriented data stream
format, [which may be carried on almost any digital bearer with an appropriate adaptation-layef;,
was developed. Hierarchically structured TPEG messages from service providers to end-users; werg
designefl to transfer information from the service provider database to an end-user’s equipnient.

One yedr later, in December 1998, the B/TPEG group produced its first EBU speaifications. Twp
documepts were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the Syntay,
Semantics and Framing structure, which was used for all TPEG applications. Meanwhile, Part 4 (TPEG
RTM, which became ISO/TS 18234-4) described the first application for Road Traffic Messages.

Subseqyently, in March 1999, CEN/TC 278, in conjunction with ISO/TC(204, established a grou
compriding members of the former EBU B/TPEG and this working group ‘€ontinued development work.
Further|parts were developed to make the initial set of four parts enabling the implementation of
consistdnt service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described thé Service and Network Informatio
Application used by all service implementations to ensure appropriate referencing from one servic
source tjo another.

o

D = M

Part 1 [TPEG-INV, ISO/TS 18234-1) completed the series by describing the other parts and thei
relationkhip; it also contained the application IDs used within the other parts. Additionally, Part 5, th
Public Transport Information Application (TPEG-PTLASO/TS 18234-5), was developed. The so-calle
TPEG-LQC Location Referencing method, which enabled both map-based TPEG-decoders and non-map
based ones to deliver either map-based Location® Referencing or human readable text informatior
was isspied as ISO/TS 18234-6 to be used incassociation with the other applications parts of th
ISO/TS 18234 series to provide location refer;éncing.

="

<

w

The ISOYTS 18234 series has become known as TPEG Generation 1.
TPEG Generation 2

When the Traveller Information Services Association (TISA), derived from former forums, wak
inaugurpted in December 2007, TPEG development was taken over by TISA and continued in the TPEG
applicatjions working group.

It was apout this tinie*that the (then) new Unified Modelling Language (UML) was seen as having majo
advantallges for the development of new TPEG Applications in communities who would not necessaril
have binary physical format skills required to extend the original TPEG TS work. It was also realize
that the|XML format for TPEG described within the ISO/TS 24530 series (now superseded) had a greate
significdnce than previously foreseen, especially in the content-generation segment and that keepin
two physi . ) A : s

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

TPEG2 is embodied in the ISO/TS 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/TS 21219-2, ISO/TS 21219-3, ISO/TS 21219-4 and
the conversion to two current physical formats: binary and XML; 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, that forms the annex for each physical format.

vi © ISO 2017 - All rights reserved
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TPEG2 has a three container conceptual structure: Message Management (ISO/TS 21219-6), Application
(several parts) and Location Referencing (ISO/TS 21219-71). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

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

The following classification provides a helpful grouping of the different TPEG2 parts according to their

intended purpose.

il B T |

]

Lo

[PEG2 has been developed to be broadly (but not totally) backward compatible with TPEG1
h transitions from earlier implementations, while not hindéring the TPEG2 innovative apprd
eing able to support many new features, such as dealing with applications having both lo1
nchanging content and highly dynamic content, suchias Parking Information.

'his document is based on the TISA specificationtechnical/editorial version reference:

P13010,/1.0/001

Toolkit parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO/TS 21219-2), TREC
(ISO/TS 21219-3), TPEG2-UXCR (ISO/TS 21219-4), TPEG2-SFW (ISO/TS 21219-5)~TPE
(ISO/TS 21219-6), TPEG2-LRC (ISO/TS 21219-7), TPEG2-LTE (ISO/TS 21219-24);

Special applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 2121910);

Location Referencing: TPEG2-ULR (ISO/TS 21219-112)), TPEG2-GLR (ISOATS 21219-213)),
OLR (ISO/TS 21219-224);

2-UBCR
;2-MMC

TPEG2-

Applications: TPEG2-PKI (ISO/TS 21219-14), TPEG2-TEC @SO/TS 21219-15), THEG2-FPI

(ISO/TS 21219-16), TPEG2-TFP (ISO/TS 21219-18), TPEG2-WEA-(ISO/TS 21219-19), TPE
(ISO/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25).

G2-RMR

[0 assist
ach and
ng-term,

iy
2)
3)
4)

Under development.
Under development.
Under development.

Under development.
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Intelligent transport systems — Traffic and travel

information (TTI) via transport protocol experts group,

generation 2 (TPEG2) —

¥

arE 2'::

“Uulr v J

Electromobility charging infrastructure (TPEG2-EMI)

1 Scope

'his document defines the TPEG application electromobility charging infrastructure (EMI). It |
pecifically designed to support information about charging infrastructurefor electric vehi
15t cars), the location of e-charging points and their suitability for the respective vehicle (e.g. cd
ype, charging modality). As electric vehicles will occupy a “chargingsspace” for a longer period
hformation on availability/waiting time and reservation options @re’highly relevant for a us
lectric vehicle to optimally plan his route/trip and are therefore.also accounted for.

D=t - (N

The standardized delivery, through a TPEG technology, of inférmation on charging infrastruct
he following benefits to an end user of this TPEG service;

ot

) Identifying suitable charging units for his vehicle, thus preventing unnecessary driving aj
find a fitting unit (also has environmental benefits).

Q)

k) Verifying the real-time availability of charging units.

d) Being able to plan ahead and reserve-aispot in a charging park and thus optimize the pla
his trip.

d) Being able to select a financially:attractive charging point in a charging park the operator
has billing agreements with the user’s electromobility provider.

In addition to these end-user benefits, also electromobility providers and charging park o]
benefit from a standardized TPEG format as it allows an easier harmonization of the electro
dharging infrastructure.information with the data formats used for the exchange of info
bhetween managemént Systems of electromobility providers and charge park operators and ad
dpecifications (e.g-Open Charge Alliance®), eMobility ICT Interoperability Innovation (eMI3)®), ¢

The TPEG application electromobility charging infrastructure, as add-on service component
fpr example'traffic information, is laid out to support large numbers of charge parks with only
hBandwidth requirements.

)as been
les (not
nnector
of time,
er of an

ires has

ound to

hning of

bf which

perators
mobility
rmation
cording
tc.).

next to,
modest

2=Normative references

The following documents are referred to in 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.

ISO/TS 18234-11:2013, Intelligent transport systems — Traffic and Travel Information (TTI) via transport
protocol experts group, generation 1 (TPEG1) binary data format — Part 11: Location Referencing

Container (TPEGI-LRC)

5)  http://www.openchargealliance.or:

6) http://emi3group.com

© IS0 2017 - All rights reserved
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[SO/TS 21219-1, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 1: Introduction, numbering and versions (TPEG2-INV)

ISO/TS 21219-5, Intelligent transport systems — Traffic and travel information (TTI) via transport
protocol experts group, generation 2 (TPEGZ2) — Part 5: Service framework (TPEG2-SFW)

ISO/TS 21219-6, Intelligent transport systems — Traffic and travel information (TTI) via transport
protocol experts group, generation 2 (TPEGZ) — Part 6: Message management container (TPEG2-MMC)

ISO/TS 21219-9, Intelligent transport systems — Traffic and travel information (TTI) via transport
protocol experts group, generation 2 (1TPEGz) — Part 9: Service and network information (1PEGZ-SNI)

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

[SO and|l[EC maintain terminological databases for use in standardization at the following addresses:

— IEC|Electropedia: available at http://www.electropedia.org/

— 1SO|Online browsing platform: available at http://www.iso.org/obp

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

Note 1 td entry: With respect to the TPEG requirements, other electric vehicles such as e-bikes are considered.

Note 2 tp entry: EV batteries can typically be charged at any regular power socket. In case fast charging i
required| e.g. during longer journeys, higher demands on-the technical infrastructure are made. Specific socket
and higl-power connector cables have been developed-to allow a simple and secure usage of boost chargin
stations [3.3). It is necessary for the end user to know which options are supported by a charging station. EV
may have an “identity” for electronic readout, e.g, by means of a certificate. Also, other information which can b
communjicated by an EV to the infrastructure aay be relevant for the execution and planning of charging orderf.
The curilent battery charge condition, the power requirements during the charging procedure, as well as th|
cruisingrange are parameters that may be relevant for the planning of charging orders. The vehicle and chargin
station cpn communicate using a connector cable, but also other mechanisms are possible, e.g. using the back-en
system df an EV manufacturer, to wHich'an EV is connected (using mobile data connection).

L W N

TCUT

3.2
charging park

park that consists of multiple physical charging stations (3.3) which technically and/or logically belon
together and are beingoperated together

Uy

Note 1 td entry: THismay be the case, for example, in a commercially operated car park or in a city district wher
publicly pperated-charging stations are grouped together. Charging parks are being operated by charging par
operatorf (37)x

P )

3.3
charging station

station that consists of a physical unit (typically a column or cabinet-like structure) containing and
managing one or more charging points (3.4) offering the end-user the possibility to be authorized
(typically by means of a card reader) and activate one of the charging points at the charging station,
hook up the electric vehicle (3.1) and start the charging procedure

2 © IS0 2017 - All rights reserved
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3.4
charging point
unit in a charging station (3.3) at which an electric vehicle (3.1) can be supplied with power

Note 1 to entry: A charging station can provide multiple charging points, which again can contain

017(E)

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 for each charging point, a parking space is provided at the

charging station.

3.5

dnergy provider
provider that includes all relevant energy suppliers, local solar power generators, as well as.trd
thajor companies in the power industry sector

Note 1 to entry: It is their role to provide energy to the charging park operators (3.7).

3.6

glectromobility provider

EM provider

usiness partner for the end-users who charge their electric vehicles (3.1)

=

N
dn (RF) ID card [having an (internationally) unique card number] that.is\ised for authorization and bi
HM provider sees to it that his customers can charge their vehicles ifv)ds many charging parks (3.2) as
dnd bills the customer according to the respective contract.

3.7
dharging park operator
dgperator who manages one or more charging parks (3.2)

Note 1 to entry: The charging park operator maintains the charging site(s) and is a business partner to th
provider and the EM provider (3.6). Typically,-a¢charging park operator bills the end-user based on
dgreements” with multiple EM providers.

3.8
glectric vehicle supply equipmeritidentity
VSEID
ID that uniquely identifies a concrete charging point (3.4) globally

ote 1 to entry: If a charging’station (3.3) has multiple charging points, multiple EVSEIDs are used.
IN SPEC 91286.

Abbreviated terms

CID Application and Content Identifier

DC Application Data Container

EN Comité F'nrnpﬁnn de Normalization
EBU European Broadcasting Union
EM ElectroMobility

EMI ElectroMobility Charging Infrastructure
EV Electric Vehicle
EVSE Electric Vehicle Supply Equipment

EVSEID Electric Vehicle Supply Equipment Identity

© IS0 2017 - All rights reserved
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[ote 1 to entry: Typically, an end-user has a contract with an EM providef,-the details of which are conﬂlected to
I

ing. The
possible

e energy
roaming

See also


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS

LRC
MMC
OSI
SFW
TISA

21219-25:2017(E)

Location Referencing Container

Message Management Container

Open Systems Interconnection

TPEG Service Framework: Modelling and Conversion Rules

Traveller Information Services Association

TPEG
TTI

UML

5 Application specific constraints

5.1 Application identification

The wotd “application” is used in the TPEG specifications to describe ‘specific subsets of the TPE

structuy
parking

called tlhe Application IDentification (AID). An AID is defined whenever a new application is develope

and thes

The apy
indicate

applicatfion decoder.

5.2 Version number signalling

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

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

Table 1 s

53 0

Transport Protocol Expert Group
Traffic and Traveller Information

Unified Modelling Language

e. An application defines a limited vocabulary for a certain ¢ype of messages, for exampld
information or road traffic information. Each TPEG application is assigned a unique numbe

e are all listed in [SO/TS 21219-1.

lication identification number is used within the, TPEG2-SNI application ISO/TS 21219-9 t
how to process TPEG content and facilitates:the routing of information to the appropriat

hows the current versionnumbers for signalling EMI within the SNI application ISO/TS 21219-9.

Table.1 — Current version numbers for signalling of EMI

major version number

minor version number

rdered components

| == =gy e

o

19

TPEG2-EMI requires a Tixed order of TPEG components. The order for the EMI message component
is shown in Figure 1; the first component shall be the Message Management Container. This shall be
the only component if the message is a cancellation message. Otherwise, the MMC component shall be
followed by the one or more Application Data Container component(s) which includes the application-

specific

information.

© ISO 2017 - All rights reserved
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TPEG-Message

Message Application Location 1
Management Data Referencing :
Container Container Container |

Figure 1 — Composition of TPEG messages

5.4 Extension

gxtensions may insert new components or may replace existing componentshy new ones witho
bhackward compatibility. An EMI decoder shall be able to detect and skip,unknown components

8.5 TPEG Service Component Frame

EMI makes use of the “Service Component Frame with dataCRC and messageCount” acco
ISO/TS 21219-5 (TPEG2-SFW).

¢® EMI structure

6.1 Overview
In Clause 6, the main structure of EMI and.its capabilities are explained.

The EMI design is based on a distinction between information with a generally static referer
vith an expected low refresh rate,-and information of a more dynamic nature status with an ¢
Righ refresh rate.

=

The requirement of a fixed component order does not affect the extension of'EMI. Future application

it losing

ding to

ce style
xpected
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6.2 EMI structuring considerations

6.2.1 Information aggregation level: Charging parks, charging stations, charging points

ChargingPark

Charging Charging Charging
Station Station Station

Y N\ N

harging | | Charging | | Charging | | Charging | | Charging
Point Point Point Point Point

(@]

QO
oF

CJ\\

Figure 2 — EMI Structure

EMI (se¢ structure in Figure 2) must provide an end user with enough information to find a suitabl
and avallable charging\point to charge his electric vehicle. From an end user point of view, it is sufficient
to obtain information at the level of a charging station: the physical location of a charging statiop
matching user neéds by providing sufficient information. It is not relevant for the user to know e.g.
which physicalicharging point at a charging station would be available.

19°)

Therefoféin EMI 1nformat10n is aggregated elther at charglng park or chargmg statlon level By d01n
so, EMI 3 s i
too high to transmit all descrlptlve data as part of the general service. Thus this approach supports
efficient use of the transmission channel.

L U4y

Detailed information on a specific charging point may 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, respectively);
see 6.2.3.

6 © IS0 2017 - All rights reserved
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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 EM], as it would take too much time to provide
clients without any pre-existing information (e.g. transit users) with some useable data. Some form
of transmission at high repetition rates for minimum content, augmented with low repetition rate for

additional detailed content is then required.

Moreover, EMI contains information that are generally static (see Figure 3, typically descriptive
hformation on charging parks) and information that may be updated frequently (see Figurd 4, such
s the availability information). EMI must also consider this information quality to support different

epetition rates.

MI has been designed to allow service providers to arrange their transmissions flexibly, depeiding on
he volume of data to be transmitted and the available data rate. A TPEG message may contain partial
r complete content for a charging park/charging station. A service providerjmay choose to aggregate
escriptive information at the level of charging park in case only limited ‘data rate is availalple. This
ypically static information shall be combined with location information.

C
EMI Messagg\‘

e

g Detailed Location

Message Charging Park AN e :

. Charging Park Referencing
Management | Information : <
Location Container
- 'l________________l\ [
1
. 3 i Charging Park : Charging Park Locqtion
Charging Park | parkiD_Key=21237 | longitude = 47.49410
it ; Charging Stati i
parkiD_Key = 21237 | ctationo, Ray=108 i latitude = 11.105)3

parkName = Am Rathaus | e H
parkAddress = Rathausplatz, 1 !
R e R W

Detailed Station Location
longitude = 47.49400

1

i

latitude =11.10509 :
ot I

1

I

. -

—~4 -“ﬁ‘h_
Chargiirg Station Charging Station Charging Station
stationlD_"Key=106 stationlD_Key=107 stationlD_Key=108
stationExternalld = 498110126 stationExternalld = 498110127 stationExternalld =498110128

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

connectorType = Schuko, 230V, 16A
stationType =charge&park

Figure 3 — Static information (example)

The availability information for charging parks/charging stations (typically highly dynamic
information) is contained in separate data structures, which have been kept limited and compact to
allow it to be transmitted with a higher refresh rate than the descriptive information. TPEG messages
containing availability information shall not contain location information. Based on respective ID keys
the TPEG client can recombine the availability information with the other information for charging

parks and charging stations.
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| EMI Message

2 s e ocati
Message Charging Park Availability 23 0,
Re cing
Management Vector .
tain
Charging Park Charging Park Charging Park

parkiD_Key = 21236 parkiD_Key = 21237 parkiD_Key = 21238
freePlacesForPark=10 | freePlacesForPark=3 | freePlacesForPark='0

Charging Station \ &arging Station
Charging Station stationlD_Key=107 stationID_Key=108
stationiD E_e_y_;ﬁG connectorType =Typ2, 400V, 16A connectorType =Typ2, 400V, 16A
connectorType =Schuko, 230V, 16A freePlaces=1 K freePlaces=1
freePlaces=1 connectorType = Schuko, 230V, 16A | connectorType =Schuko, 230V, 16A
freePlaces=1 freePlaces=1

Figure 4 — Dynamic information (example)

6.2.3 tlequest and response

EMI sup
the end
reserva

A sampl
be refer
One of t

— intsd
—  extd

— CO0Oo

orts arequestand response session, to request the reservation of a ChargingPoint that matchep
user’s requirements and the vehicle's attributes and to convey the required parameters to
ion service (typically offered by an EM provider).

-

e EMI request message is $hown in Figure 5. In the EMI request, either the charging station must
enced directly or alternatively at a point near which an available charging station is searched.
hree options for this location referencing shall be included in the request message:

rnal TPEG referenice (parkID_Key and optionally stationID_Key);
brnal reference (stationExternallD, e.g. EVSE ID);

rdinates-of a point (longitude, latitude) and optionally parkOperator and/or providerExternalll}.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS 21219-25:2

EMI Message ‘

Message Reservation

017(E)

Management Request

Reservation Request

parklD_Key= 21237
stationlD_Key (optional) = 106
or

stationExternalld = 498110126
or

longitude = 47.49410
latitude = 11.10513
parkOperator (optional) = Starbucks
providerExternalld (optional) = 811

Figure 5 — Reservation request (example)

. sample EMI responsé_message is shown in Figure 6. Use of the reservationConfirmed 3
hdicates whether or(npt the reservation request is confirmed. In the case where the reque
onfirmed, the reservationFreeText can be used to give additional information. In the case w
equest is confirnted it is recommended to use venueExternallD (to address either a charging st
charging point) and reservationID to unambiguously identify the reservation.

Q) = N e N

ttribute
5t is not
nere the
ation or
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] .
; | 3 Location !
Message Reservation Charging Park < |
. e b e Referencing i
Mdlldgelll(':lll. NCopPUlIcE nnoriacuiorll . T
: Container !
——————————————— ==

Reservation Response
reservationTimeStamp = 16.03.2014 17.30
reservationConfirmed = true
venueExternalld = 498110126
reservationld = CZUXSD
parkiD_Key = 21237
stationlD_Key= 106
reservationFreeText = your reservatiain will
be canceled if you do not arrive within 1 hour

Figure 6 — Reservation,response (example)

6.3 Pricing information

=}

The pri¢ing and billing models in the current electromobility market place are very different fron
fuel pri¢ing/billing and currently also differ very much from one to the other. This mainly is causefl
by the thany business actors in the “habitat” related to charging procedures, their relationships an
businesp models.

pe=m

o

The|end-user typically.has a business relationship with an EM provider, by means of a contract, base
on which the end usér7is billed. This contract is somewhat comparable to a mobile phone contract, ca
tak¢ many differentforms [e.g. prepaid (possibly differentiating rates based on vehicle type or amoun
of ppwer used, ), flat rate or other].

- ~

The|charging park operator or infrastructure provider in such case typically requires an end user tp
identify/atuthorize himself by means of the customer card issued by his EM provider. The charging
park ‘eperator does not bill the end user, but rather gets paid by the EM provider based on “roaming
agreements” (such "roaming” allows end users to make use of the charging infrastructure independent
of the actual provider on-site). The infrastructure and power provider have business relationships with
the EM provider (typically more than one), in which wholesale prices (rather than end user prices) are
set. Thus, these wholesale agreements on pricing are transparent to the end user; for him only the
contract with the respective EM provider counts.

Hence, for the end user is most important that he knows that with the customer card from his EM
provider he can identify and authorize himself at a charging station, use it and be billed.

Moreover, the charging park operator is oblivious to the agreements an end user made with his EM
provider and hence cannot make any reasonable assumption as to which costs will arise for an end user
— these may differ from one user to another. To make things even more complicated, at some charging
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parks the charging park operator will offer charging possibilities independent of any EM provider and
bill these in other ways. For example, to name just a few, following billing models in such cases may
occur (not an exhaustive list):

— Based on usage (e.g. per hour, ...)
— Combination with parking fee

— “Buying costumers” can charge for free or get a price reduction

I L - Va7 2L L0 L 2L L - Y
— DUEpPCTIUCTIU UOIT ITTUXIITIUITT CUrreric (- SIOWw - vs. Just Cridaryiriyj

TPEG EMI should support all the different, flexible, but amongst each other incompatible billingmodels.
All the different options are very difficult to support in a single, fixed data structure? Moreover, doing
do has a high risk that another, unforeseen billing model will be invented in the\future by a grovider,
which cannot be covered by such a data structure.

Therefore EMI only refers to a “Price”, to give end users an indication,ézg. of maximum or nmlinimum
Qrice and to distinguish between normal and premium offers and to, allow comparison of ¢harging
parks. Additional information, e.g. on special offers, can be given asfree text.

6.4 EMI message structure

'he structure of the top-level EMI message is illustrated’inf Figure 7. An EMI message is desjgned to
ither contain descriptive (largely static) information oravailability (largely dynamic) information for
charging park and/or charging station.

Q) Dl

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

+ Information onacharging park (typicallyzéapacity, site description, etc.). Pricing/billing information
can be included.

+ Information on charging stations-belonging to the charging park (typically: available cdnnector
types, supported vehicle types,wvehicle size restrictions).

+ Availability information for a charging park (number of free places).
4 Availability information for a charging station (e.g. the number of free places per connector type).

+ Location information on a charging park (in addition to the obligatory coordinateq in the
LocationRefetencingContainer), optionally enhanced by location information for charging gtations.

Typically, charging park information should be transmitted in an EMI message with a long expiiry time
ds this typelof information is very stable for a given service. EMI messages containing avdilability
information can refer to this via a cross reference by the parkID_Key and the stationID_Key. Thus, EMI
qupports the transmission of full or partial descriptive information for charging parks and ¢harging
dtations, which may be recombined in the TPEG receiver. This allows a service provider to fit thelamount

i £ don -1 dncrdncn de £ IoNAL de =l i G P | . de £, h .
OTTIoTIITatIoIT aITa 1 CPCLILIVIT T ALT TUL LIVIT IIITS54dgC5 LU LT dvdildUIT Udld 1T dlT 10T IT1S STIVILT.

The following is the minimum information needed for a TPEG client to present useful information to
its user:

— ChargingParkInformation containing the parkID_Key and a minimal ChargingParkSiteDesription
(parkName and the name of the parkOperator), ideally complemented by the

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

class EMI Message /

MessageManagementContainer

«External»
MessageManagementContainerLink

A

EMIMessage

«OrderedComponentGroupx»
+ mmt: MessageManagementContainerLink

+ chargingParkAvailabilityVector: ChargingParkAvailabilityVector [0..7]
+ chargingParnf tion: ChargingParkinf ion 0..1]
+ reservationResponse: ReservationResponse [0..1]
+ detsiledChargingPar.ocation: DetailedChargingParkLocation [0..1] /\
+ chargingParkLocation: ChargingParkLocation [0..1] A '\
- .____-.-,7-\---.\ (]/0
e A\ e
_____ “ 5 \ s .
ChargingParkAvailabilityVector e ,/’ ’ \ "'-.\ % M
e 4 A b (L
+ limeStamp: DateTime 2% \ \"'3 N
+ FhargingParkAvailability: ChargingParkAvailability [1..7] L / \ FE R4 PV
+ pectorLabel: ShertString [0..1] it // \‘ .S g
Vs 7 \ « 8ls
sl i \ qqﬁngpammuon
e 7 \ =
7 ’ \ % v
A - / \
ReservationResponse | o~ 7 \‘J 6
! Vs
+ rpservationTimeStamp: DateTime W= g (NS
+ rpservationConfirmed: Boolean / DetailedCha Location
+ \enueExternslid: ShortString [0..1] 54 2 N4
+ rhservationld: ShortString [0..1] ’ + pakiD_key: IntUnLoMB s\\
+ garklD_Key: IntUnLoMB [0..1] ,’ «OrderedComponentGroup»
+ sationlD_Key: IntUnLoMB [0..1] / + parkEntrylocation: P tryLocation [0..1]
+ 4mivalTime: DateTime [0..1] ,’ + parkExitLocation: jtLocation [0..1]
+ gicupTime: DateTime [0..1] + detailedChargi Location: DetailedChargingStationLocation [0..7]
+ rpservationFreeText: LocalisedShortString [0..1] 7 N I
4 7
I N
y2 RN\WZ : 2
LocationRef ingContainer| | LocationReferencingContainer|
ChargingParkinformation @1 |
emals 1 ¢Ex1.emals.
+ bariD_Key: IntUnLoMB s&,.w_mum | ParkExitLocation
+ fhargingParkSiteD iption: ChargingParkSiteDescription A I
+ ghargingParkCapacity: IntUnLoMB [0..1] =% I
+ EFlectricityLabel: ShortString [0..%] ’\ |
+ |serType: emi007:UserType [0..) Q) :
+ lacilityType: emi005:FacilityType [0..1] O v
+ (feservability: emi010:Reservability [0..1] \ E 3 7 1
+ pricingInformation: Pricinginformation [0..%] \{_ DetailedCharging StationLocation
+ paymentMethodType: emi004:PaymentMethodType [0..7] « 5 3
+ freeText: LocalisedShortString {0..7] 0\0 Ry IntUnoME
«CrderedCompenentGroups
COfiereccompooantaroups - . N + detailedStationLocation: StationLocation
+ ging: g Chsrqmqswtlonlnfogﬂcm [0..1
L]
T }. \
O |
I 1
| O v
N LocationReferencingContainer|
«DataStruct U «External»s
Fﬁtiﬂglﬂ;ﬂ. StationLocation
+ [jacquisitionTimeStamp: \ﬁ\e {0..1}
+ QnitPriceResolution: [0..1]
+ priceQualifier: emi003/Qualifier [0..1]
+ jprice: IntUnLoMB }00»
+ pillingMcdel: 1:BillingModel [0..1]
+ kumrencyType® 03:CurrencyType [0..1]
A ; N
X

Figure 7 — Main structure of an EMI message
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class EMI ChargingPark SiteDescription /

«DataStructure»
ChargingPark SiteDescription

parkName: ShortString

parkCperator; ShortString

operatorContactinfo: OperatorContactinformation [0..%]
parkAddress: LocalisedShortString [0..7]

lego: Lego [0..1]

providerExternglld: ShordString [0..1)

rcamingPartner; ShortString [0..°]

openingHours: TimeToolkit [0..1]

associatedServices: emi008:AssociatedServiceType [0..%]
additionalDescription: LocalisedShortString [0..%]

L N S N B R B G B

«DataStructure» « tr’{:dure:
Logo Ope ntactinformation

tactText: ShortString [0..1]

src. ShortString [0..1] + Operﬂg\
faviconLength: IntUnLoMB [0..1] e

)\ )
mimeType: ShortString + opeﬂtg%éuhType: emi011:ContactType [0}.1]|

+ o+t

favicon: LongString [0..1]

Either link (as src) or
favicon.

Figure 8 — Structure of EMI ChargingParkSiteDescription

The data structure ChargingParkSiteDescription extends the ChargingParkIinformation wi
detailed descriptive information on the ChargingPark; see Figure 8.
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class EMI Charging StationInformation /

Charging StationIinformation

stationlD_Key: IntUnLoMB
stationExternalld: ShortString [0..1]
connecterType: emi002:ConnectorType [0..°]
stationType: emi008:StationType [0..1]
vehicleType: emi009:VehicleType [0..7]
sizeRestrictions: SizeRestrictions [0..1]

P )

Informdtion on charging stations can be added for each charging park; see Figure 9. Most importantly

this daft
chargin
socket 3
those cHi

I
|
|
Y
«DataStructure»
SizeRestrictions

maxLength: IntUnLoMB [0..1]

maxWidth: IntUnLoMB [0..1]

maxHeight: IntUnLoMB [0..1]

maxWeight: Weight [0..1]
minimalRequiredCableLength: IntUnLoMB [0..1]

+ ¥ 4o+

Figure 9 — Structure of EMI ChargingStationInformation

a structure allows the specification of the connéctor types which are supported by eac
b station, allowing a filtering accordingly by the TPEG client to match this information with th
vailable in the end user’s vehicle. Similarly,also the other attributes may be used to filter out
arging stations not matching the end user’s requirements and/or the electric vehicle’s featureg.

= Y
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class EMI ChargingParkAvailability /
«DataStructures
ChargingParkAvailability
+ parkiD_Key: IntUnLoMB
+ freePlacesForPark: IntUnLoMB
+ timeStampForParic DateTime [0..1]
+ minimalWaitingTime: IntUnLoMB [0..1]
+ chargingStationAvailability: ChargingStationAvailability [0..7]
T
I
I
I
I
I
I
\:{
«DataStructure» r\' L
Charging StationAvailability - q/
+ stationlD_Key: IntUnLoMB <
+ freePlacesForConnectorType: FreePIaoesFo«Connector]’-yp\e 1.7
+ minGuaranteedAmperage: IntUnTi [0..1] %&)
\
| —
I
I
I
I
I
I
y
:DaY;\S;uaure»
Free.-.PBc‘i‘g}’:ForConnectorType
+ freePlaces: IntUnLoMB"
+ connectorType: g(il002:ConnectorType
+ waiﬁngTime%La‘Ii er. emi003:Qualifier [0..1]
+ waitingTi tUnLoMB [0..1]
AN
Figure 10 — Structure of EMI ChargingParkAvailability
A service providérycan choose to provide availability information aggregated at the level of ¢dharging
parks or to provide it at the level of charging stations; see Figure 10. When the service provider|chooses
to aggregate the availability information for each charging park, the total number of free ¢harging
Mlaces inthjs charging park shall be indicated.
Ih the\Case where the availability information is provided for charging stations, the service provider
ghall specify, for each charging station, how many charging places are available for each connedtor type

As each charging point at a charging station may contain several connectors of different types, the sum
of all freePlacesForConnectorType (see Table 12) over all charging stations may 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.

© IS0 2017 - All rights reserved 15


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS 21219-25:2017(E)

class EMI ReservationRequest /

«External»
MessageManagementContainerLinkRequest

MessageManagementContainer ||

EMIMessageRequest

«OrderedComponentGroup»
+ mmt: MessageManagementContainerLinkRequest
+ applicationinformation: ReservationRequest [0..1]

V

ReservationRequest

N\

2

ok e e e e e

authentificationld: ShertString

paymentMethodType: emi004:PaymentMethodTy,
connectorType: emi002:ConnectorType
stationExternalld: ShortString [0..1] (1:\
parkiD_Key: IntUnLoMB [0..1] ?\
stationID_Key: IntUnLoMB [0..1] q/
longitude: IntSi24 [0..1] %

Iatitude: IntSi24 [0..1] &
parkOperator: ShortString [0..1] \
providerExternalld: ShortStrin, Q

vehicleld: ShortString [0..1] %

vehicleType: emnOOSVeh pe [0..1]

userType: emi007:
estlma:edAnwalTlmQateT:me [0..1]
estimatedPicw ateTime [0..1]
stzeResbl:lnonsénz Restrictions [0..1]

Vv

\.'/

\\
\\.

«DataStructures
SizeRestrictions

maxLength: IntUnLoMB [0..1]

maxWidth: IntUnLoMB [0..1]

maxHeight: IntUnLoMB [0..1]

maxWeight: Weight [0..1]
minimalRequiredCableLength: IntUnLoMB [0..1]

| + 4+ + + +

The UM

containg¢d in the main EM¥ message (see Figure 7).

In Annex A,
Annex H,

7 EM[‘message components

Figure 11 — Structure of EMI Request

L class structurenof the EMI Request message is shown in Figure 11. The EMI response i

the TRPEG binary representation of this EMI service data frame structure is defined. I
the TPEG*ML representation for EMI is specified.

vi

7.1 EMIMessage

The overall EMI message container is defined in Table 2.

16
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Name

Type

Multiplicity

Description

Ordered components

mmt

MessageManagementContainer-
Link

This component is specified in
the MMC specification. It con-
tains all and only information
related to message management.

The sender side, especially the

mission data, has tolensfire that
the message management in-
formation allows uhambiguous
interpretation over timeland

in appropfiate scenariod with
disturbedvreception spefific to
the transmission channgl.

instance generating the:Erans-

ChargingParkAvailabili-
[yVector

ChargingParkAvailabilityVector

This'‘Component groups |nfor-
mdtion on the availabilitly of
charging stations in onefor more
charging parks. This car] be
highly dynamic information.

ChargingParkInformation

ChargingParkInformation

0.1

Component to transmit gtatic
information on a charging park.
This component can be ient
with a low repetition rate.

FeservationResponse

ReservationResponse

0..1

Component to transmit ghe re-
sponse to a reservation fequest.

HetailedChargingParkLoca-
fion

DetailedChargingParkLocation

0.1

Detailed geolocation refgerenc-
ing information for charging
park entry, charging park exit or
single charging stations

ChargingParkLocation

ChargingParkLocation

0.1

Geographic coverage locption
reference for a chargingfpark.
Not applicable for availapility
vector

7.2 MessageManagementContainerLink

7.3 ChargingParkLocation

The MessageManagementContainerLink is the MessageManagementContainer from the TPE2-MMC
toolkit in ISO/ES21219-6.

The<ChargingParkLocation is the Geographic Coverage location reference, Location Refg¢rencing
(ontainer from the TPEG-LRC toolkit in ISO/TS 18234-11.

7.4 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.

© IS0 2017 - All rights reserved
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Table 3 — ChargingParkAvailabilityVector

Name Type Multiplicity Description

timeStamp DateTime 1 Provides timing information for the latest valid
information on the availability of charging plac-
es ata charging park

chargingParkAvaila- ChargingParkAvaila- 1.* Information on the availability of charging
bility bility places at a specific charging park. Optionally, the
availability information may be broken down to

the loevel af charaing stations
(=] (=]

vectorLabel ShortString 0.1 Description of charging parks belonging
to this vector (e.g. all charging parks in
Garmisch-Partenkirchen)

7.5 ChargingParkInformation

Table 4 $hows the component to transmit largely static information on a charging park: This component
can be sent with a low repetition rate.

Table 4 — ChargingParkInformation

Name Type Multiplicity Description

parkID_Key IntUnLoMB 1 EMKinternal identifier for a charging
park. The parkID_Key shall be used by
an end-user device or application to
combine charging park information, de-
tailed charging park location and Charg-
ingParkAvailability data and, optionally,
the ReservationResponse.

chargingParkSiteDescrip- |ChargingParkSiteDescrip- 1 Further background information on this
tion tion charging park.
chargingParkCapacity IntUnLoMB 0.1 Total number of available charging plac-

es at this charging park.

electricityLabel ShortString 0.* Identifier for the electricity provided
at this charging park e.g. by which (re-
newable) energy source the electricity i

generated.

userTypge emi007:UserType 0.* Information on types of users that are
permitted to make use of this charging
park (e.g. all users, customers, etc.).

facilityTlype emi005:FacilityType 0..1 Type of charging park (e.g. private or
public)

reservability emi010:Reservability 0..1 Information as to whether reservation
of a charging place is possible at this
charging park.

pricinglhfefmation Pricinglnformation 0= Information-eonpricingand-billingmeod
els at this charging park. EMI supports
many different, flexible billing models.

paymentMethodType emi004: 0.* Payment methods supported at this

PaymentMethodType charging park.
freeText LocalizedShortString 0..* Can contain additional information, e.g.

regarding the billing options (such as
promotional offers), at this charging park.

Ordered components

chargingStationInforma- |ChargingStationInformation 0..* Static information on a charging station.
tion
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Table 5 shows the component to transmit static information on a charging station. This component 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 statio

n. With-

Tmachargimg park {identified by its parkiD
the stationID_Key uniquely identifies a,cCha
station.

The stationID_Key shall be used by,ah end-
device or application to combine|charging s
information, detailed chargingstation loca
ChargingStationAvailability data and, opti
the ReservationResponse.

 Key)
Fging

1ser
tation
fion and
nally,

stationExternalld  |ShortString

External identifier fo the charging station
plicable (e.g. basédwon the EVSE ID).

if ap-

connectorType

emi002:ConnectorType

Information on-the connector type(s) supp
this charging-station.

rted at

stationType emi008:StationType

Information on the station type for this ch4
statiel,

rging

yehicleType emi009:VehicleType

Information on the vehicle type(s) that are
ported for using this charging station.

Sup-

bizeRestrictions SizeRestrictions

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

mitted

gxit or single charging stations.

7.7 DetailedChargingParkLocation

Table 6 shows the detailed geolocation referencing information for charging park entry, charg

Table 6 — DetailedChargingParkLocation

ng park

Name

Type

Multiplicity Description

barkID_Key IntUnLoMB

1 EMI internal identifier f
charging park. The park

device or application to
charging park informati
detailed charging park1

data and, optionally, the
vationResponse.

shall be used by an end-fiser

and ChargingParkAvailgbility

ra
D_Key

fombine
bn,

cation

Reser-

Ordered-components

parkEntryLocation

ParkEntryLocation

0.1

Additional information on the
location of the entry roads of
the charging park.

parkExitLocation

ParkExitLocation

0.1

Additional information on the
location of the exit roads of the
charging park.

detailedChargingStationLo-
cation

DetailedChargingStationLo-
cation

Container component holding
detailed location information
for a list of charging stations.

© IS0 2017 - All rights reserved
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7.8 ParkEntryLocation

The ParkEntryLocation is the component to encode a charging park entrance road/ramp as a Location
Referencing Container from the TPEG-LRC toolkit in ISO/TS 18234-11.

7.9 ParkExitLocation

The ParkExitLocation is the component to encode a charging park exit road/ramp as a Location
Referencing Container from the TPEG-LRC toolkit in ISO/TS 18234-11.

7.10 DptailedChargingStationLocation

Table 7 shows the location reference information for the location of the charging station.

Table 7 — DetailedChargingStationLocation

Name Type Multiplicity

Description

stationlP_Key IntUnLoMB

1

EMI internal identifier for acharging station. 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
the ReseryrationResponse.

Ordere¢l components

detailed|StationLocation | StationLocation

Logation reference for the charging station.

7.11 StiationLocation

The StationLocation is the component to encode a charging station location as a Location Referencing
Containgr from the TPEG-LRC toolkit in ISO/TS 18234-11.

7.12 EMIMessageRequest

Table 8 shows the overall EMIMessageRequest container.

T
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Name

Type

Multiplicity

Description

Ordered components

mmt

MessageManagementContainerLinkRequest

This component is spec-
ified in the MMC specifi-

cation. It contains all and
only information related to
message management.

managément infor
allows\inambiguot
pretation over time
appropriate scenar
disturbed receptio
cific to the transmi
channel.

The sender side, especially
the instance generqting the
transmission\data, jhas to
ensure that the megsage

ation

s inter-
and in
jos with
1 spe-
5sion

hpplicationInformation

ReservationRequest

01 Component to tran

reservation reques

bmit a
-

7.14 ReservationRequest

Table 9 — ReservationRequest

7.13 MessageManagementContainerLinkRequest

The MessageManagementContainerLinkRequest is thesMessageManagementContainer from th
MMC toolkit in ISO/TS 21219-6.

Table 9 defines the component to transmit a ReservationRequest.

e TPEG-

Name

Type

Multiplicity

Description

huthentificationld

ShortString

1

An ID that authenticates the user th
ates the reservation request. The ay
tication can be handled by means of
customer card issued by the EM pro

ht initi-
then-
the
vider.

paymentMethodType

emi004:
PaymentMethodType

Payment method(s) that the request

user can support. These should be npatched

against the payment methods supp
the charging park. This information
to ensure the billing of the reservat

ing

rted by
isused
on.

CondectorType

emi002:ConnectorType

Information on the connector type(
ported by the electric vehicle for wh

) sup-
ich the

— — CR | -
TTSTT VALIUITTTYUTSU IS LATTITU UUL.

stationExternalld

ShortString

0.1

External identifier for the charging station,

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

which a reservation is requested. No fur-
ther geographical identification informa-

tion is needed for the request.

, for

© IS0 2017 - All rights reserved
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Table 9 (continued)

Name

Type

Multiplicity

Description

parkID_

Key

IntUnLoMB

0.1

EMI internal identifier for a charging park
for which a reservation is requested. Typi-
cally, 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-us-

ardauvica or annlication +0 oo hing charging
—ere

v ree-orop Pt roto-coroe-Criort 51y

park information, detailed charging park
location and ChargingParkAvailability-data
and, optionally, the ReservationRespanse.

stationl

D_Key

IntUnLoMB

0.1

EMI internal identifier for a charging sta-
tion for which a reservation isxéquested.
When this identifier is used'ina request,
the parkID_Key shall also.b& specified.
Within a charging park (identified by its
parkID_Key), the stationID_Key uniquely
identifies a charging station.

The stationlD-Key shall be used by an
end-user device or application to combine
charging station information, detailed
charging station location and ChargingSta-
tieftAvailability data and, optionally, the
ReservationResponse.

longitud

IntSi24

Longitude of a location at which a reser-
vation is requested. Shall only be used in
arequest in combination with latitude.
Together, the longitude and latitude coordi-
nates identify a location at or near which a
charging point should be reserved.

latitude

IntSi24

Latitude of a location at which a reservatior
is requested. Shall only be used in a request
in combination with longitude. Together,
the longitude and latitude coordinates iden
tify a location at or near which a charging
point should be reserved.

parkOp4

rator

ShortString

Identification of the charging park operator
May be used in combination with longi-
tude/latitude, in the case where the Reser-
vation Request is done for a charging point
operated by a specific operator.

provide

rExternaldd

ShortString

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

vehiclel

ShortString

Identifier for the vehicle, if applicable (e.g.

based on the car number platej.

vehicleType

emi009:VehicleType

Information on the Vehicle Type for which
the Reservation Request is performed.

userTyp

e

emi007:UserType

Information on type(s) of user that is carry-
ing out the Reservation Request.
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Table 10 — ReservationResponse

Table 9 (continued)
Name Type Multiplicity Description
estimatedArrivalTime |DateTime 0..1 Estimated time of arrival at the location at
which a reservation is requested.
estimatedPickupTime |DateTime 0..1 Estimated time at which the vehicle will
be retrieved from the location at which a
reservation is requested.
sizeRestrictions SizeRestrictions 0..1 Dimensions of the vehicle for which a reser-
vatiom s Tequested:
7.15 ReservationResponse
Table 10 shows the component to transmit the response to a reservation request. The.compong¢nt shall

dontain all relevant information on a charging station for which a reservation request can be copfirmed.

Name

Type

Multiplicity

Description

FeservationTimeStamp

DateTime

1

Time at which'the reservation response is|given.

FeservationConfirmed

Boolean

1

True, if ré&servation is confirmed; otherwi

e, false.

yenueExternalld

ShortString

0.1

Extetnal identifier for charging point or charg-

ingstation (e.g. based on the EVSE ID), for'
the reservation response is given. Usage o
attribute is recommended in case of a pos
reservation response.

which
f this
tive

reservationld

ShortString

0.1

Unique identifier for the reservation resp
Usage of this attribute is recommended in
case of a positive reservation response.

nse.
the

barkID_Key

IntUnLoMB

0.1

EMI internal identifier for the charging palrk for

which the reservation is confirmed. Typic
reservation response will also use the sta
ID_Key to identify the charging station wi

the charging park. The parkID_Key shall ble used
by an end-user device or application to combine

charging park information, detailed charg
park location and ChargingParkAvailabili
and, optionally, the ReservationResponse.

h1ly, the
ion-
hin

ing
y data

ttationID_Key

IntUnLoMB

0.1

EMI internal identifier for the charging st:
for which the reservation is confirmed. W
this identifier is used, also the parkID_Key
be specified. Within a charging park (iden
by its parkID_Key), the stationID_Key unid
identifies a charging station.

The stationID_Key shall be used by an end

ition
hen
shall
Lified
uely

Fuser

device or application to combine charging

station

information, detailed charging station location

and ChargingStationAvailability data and,
ally, the ReservationResponse.

option-
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Table 10 (continued)

Name Type Multiplicity Description
arrivalTime DateTime 0..1 Earliest time at which the charging point, for which
the reservation is confirmed, will be available.
pickupTime DateTime 0..1 Latest time at which the vehicle shall be removed

from the charging point for which the reservation
is confirmed.

reservationFreeText |LocalizedShortString

0..1 Any additional information regarding the reserva-

TIOTT WHTITIT TS COT ITTITed;, €-g- O CalCe  [atiom uponn
non-arrival, billing of the time the charging paint
is kept available but not currently occupied, €tc.

8 EMI] Datatypes

8.1 ChargingParkAvailability

Table 11 shows the component to transmit information on the availability of charging places at a specifi
charging park. This may be highly dynamic information. Optionally, the availability information may b
broken ¢lown to the level of charging stations and charging points.

Table 11 — ChargingParkAvailability

(@]

D

Name

Type

Multiplicity

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
combine charging park information,
detailed charging park location and
ChargingParkAvailability data and,
optionally, the ReservationResponse.

freePladesForPark

IntUnLoMB

Current information on the overall
number of free charging places within
this charging park. This may be highly
dynamic information.

Note: This number does not have to be
the sum of freePlacesForConnectorTypg
data (see subcomponent Charging-
StationAvailability) because a single
charging station may have multiple
connectors per parking spot.

timeStampForPark

DateTime

Provides timestamp giving date, hour,
minute at which the latest valid infor-
mation on ChargingParkAvailability
was provided.

\ £

minima VAV,altillST;lllC

Latllol MDD
TITCOITLOUITD

P
Ha

}\V{illillla} CDtilllath t;lllc ;ll 1uiuutco dall
end user will have to wait if there are
no available charging places in this
charging park.

chargingStationAvailability

ChargingStationAvailability 0.*

For each charging station of this charg-
ing park optionally specifies the availa-
bility information. A charging park may
contain multiple charging stations.
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8.2 ChargingStationAvailability

Table 12 shows the component to transmit information on the availability of a charging station at a
specific charging park.

Table 12 — ChargingStationAvailability

Name Type Multiplicity Description
stationID_Key IntUnLoMB 1 EMI internal identifier for a charg-

g statiomr—Withimaciarging park
(identified by its parkID Kdy), the

stationID_Key uniquely,identifies a
charging station.

The stationID_Keyshall be fised by
an end-user,deyice or appli¢ation to
combine charging station injfor-
mation;detailed charging sfation
location‘and ChargingStatignA-
vailability data and, optionally, the
ReservationResponse.

'reePlacesForConnectorType |FreePlacesForConnectorType 1.* Current information giving|the
number of free charging pldces for
each connector type at this|charg-
ing station. This may be highly
dynamic information.

minGuaranteed Amperage IntUnTi 0.1 The minimal amount of curfent in
Ampere which is currently guaran-
teed by the charging park operator.
This information can be us¢d by

an end user or end-user deyice to
estimate charging time.

8.3 FreePlacesForConnectorType

Table 13 shows the component, to-transmit dynamic information on a charging station specifying the
number of available chargingplaces per connector type at this charging station.

Table 13 — FreePlacesForConnectorType

Name Type Multiplicity Description
freePlaces IntUnLoMB 1 Current information giving the number of free
charging places for this connector type.
ConnectorType emi002:ConnectorType 1 Connector type.
vaitingTimeQualifier |emi003:Qualifier 0.1 For usage with waiting time only. Qualifigs the

given waiting time.

vaitingTime IntUnLoMB 0.1 Estimated time in minutes an end user wijill have
to wait if there are no available charging places
at this charging station. Can be quantified by
means of the waitingTimeQuantifier.

8.4 ChargingParkSiteDescription

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

Name

Type

Multiplicity

Description

parkName

ShortString

Name of individual charging park.

parkOperator

ShortString

Name of operator of charging park.

operatorContactInfo

OperatorContactInformation

Contact information for the operator of
the charging park.

parkAddress

LocalizedShortString

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 eleetromo-
bility provider, if applicable((e,g. based
on the EVSE ID).

roamingPartner

ShortString

Information on electromobility provid-
ers which have roaming agreements
with the operater.ofthis charging park

Based on this\information, an end user
can verify-if charging at this charging
park is interesting from a financial
pointefiview. In the case, where the
eléctromobility provider which the
user has a contract with is not in the
list of roamingPartner, use of this
charging park might not be attractive.

openingHours

TimeToolkit

0.4

Opening hours of the charging park.

associatledServices

emi006:AssociatedServiceType

0..*

Lists available services which the
charging park offers in addition to a
charging facility (e.g. park-and-ride,
access to public transportation, etc.).

additiorfalDescription

LocalizedShortString

Additional descriptive information on
this charging park.

8.5 Lo¢go

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

Table 15 — Logo

Name Type Multiplicity Description
mimeType ShortString 1 Mime type
src ShortString 0..1 Link (URL) to the logo
faviconllength IntUnLoMB 0.1 Length of favicon, max 1 024 bytes
favicon LongString 0.1 Contents of favicon, N bytes, max 1 024 bytes

8.6 OperatorContactinformation

Table 16 shows the general information (e.g. phone, fax, email, website) to contact the operator of this

charging park.
Table 16 — OperatorContactinformation
Name Type Multiplicity Description
operatorContactType |emi011:ContactType 0.1 Contact type
operatorContactText |ShortString 0..1 Text containing phone number, etc.
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8.7 SizeRestrictions

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

Table 17 — SizeRestrictions

Name Type Multiplicity Description
maxLength IntUnLoMB 0.1 Maximum length of the vehicle in centimetres.
maxWidth IntUnLoMB 0.1 Maximum width of the vehicle in centimdtres.
maxHeight IntUnLoMB 0.1 Maximum height of the vehicle in centimetres.
maxWeight Weight 0.1 Maximum weight of the vehicle,in kilogrdmmes.
minimalRequiredCa- IntUnLoMB 0.1 Minimal required length of charging cable in
bleLength centimetres.

8.8 PricingInformation

Table 18 shows the information on pricing and billing models at this charging park. EMI supports many
different, flexible billing models.

Table 18 — PricingInformation

Name Type Multiplicity Description

hcquisitionTimeStamp | DateTime 0.1 Time at which the last valid pricing infornjation
was published.

initPriceResolution  |IntUnTi (N8 Resolution of unit price (decimal points).

briceQualifier emi003:Qualifier 0.1 Qualification of the price information.

brice IntUnLoMB 0.1 Price per delivery unit. May be qualified by means
of the qualifier.

billingModel emi001:BillingModel 0.1 The unit for which unit prices are given.

furrencyType typ003:CurrencyType 0.1 Supported currency type(s) for payment aft this
charging park.

9 EMI Tables

9.1 emiOO01:BillingModel

Table 19 enumerates the types of billing models offered at this facility.

Table 19 — BillingModel

Code |Reference-English “word” Comment Example
866 trkow

001 price per KWh kilowatt-hour; unit, KWh

002 price per hour

003 price per minute

004 flat rate

005 free

006 according to contract

255 undefined

© IS0 2017 - All rights reserved 27


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS 21219-25:2017(E)

9.2 emi002:ConnectorType

Table 20 enumerates the list of connector types supported at this facility, including (wherever
appropriate) the technical maximum for supported charging current.

Table 20 — ConnectorType

Code |Reference-English “word” Comment Example
000 unknown

001 [ [Typ2 (EUIEC 62196-2), 400 V, 16 A A
002| |Typ2 (EUIEC 62196-2), 400V, 32 A N*
003| [Typ2 (EUIEC 62196-2), 400V, 63 A N
004| |CEES5,400V,16 A V%
005| |CEES5, 400V,32 A N

006 |CEES5,400V,63A NV

007| |CEE3,230V,16A oV

008| |Schuko, 230V, 16 A X

009| |Yazaki, 400 VDC, 125 A o

010| |Chademo, 600 VDC <

o11]| |[BS1363 &

012| |MK Commando K9785, 200 V to 250 V, 32 A oV

013 Tesla connector N N

014| |NEMAS,125V,20 A RN\

015| |NEMA 14-30,250V,30 A X

016| |NEMA 14-50,250V,50 A Y

017 | |NEMA 6-20,240V,20 A KNy

018| |[SEV Type 13 S

019| |SEV Type 15 O

020| [SEV Type 23 oY

021 SEV Type 25 N\

022 Type E ,.O\‘

023| |TypeG ~>

024| |[Typel Koot

025| |EN50075 (Europlug)

026| |CCS (EU 1£662196), DC + AC

027 | |SAE JI72 AC Levell

028| [SAEJ1772 AC Level2

029 | [SAE J1772 AC Level3

030 L—fsAE772-Betevett

031  [SAE]J1772 DC Level?2

032 [SAEJ1772 DC Level3

255 undefined

9.3 emi003:Qualifier

Table 21 enumerates a list of qualifiers.

28
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Table 21 — Qualifier

Code |Reference-English “word” Comment Example
000 unknown
001 maximum
002 minimum
003 approximately
004 exactly
255 undefined
9.4 emi004:PaymentMethodType
Table 22 enumerates the applicable methods of payment accepted at this facility.
Table 22 — PaymentMethodType
Code |Reference-English “word” Comment Example
000 unknown
001 cash
002 credit card
003 bank card
004 tank card
006 debit card
007 RFID
008 prepaid card
009 mobile phone
010 smartcard
In the UK, also known as “agen-
011 customer loyalty card cy card”; in North America as
“reward card” or “club card”.
255 undefined
9.5 emi005:FacilityType
Table 23 enumerates.a list of facility types.
Table 23 — FacilityType
Code/Reference-English “word” Comment Example
000 unknown
001 public (on the street)

002 public (parking)

003 private

004 semi-public

005 commercial

255 undefined

9.6 emi006:AssociatedServiceType

Table 24 enumerates a list of applicable associated services which may be offered by a charging park.
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Table 24 — AssociatedServiceType
Code |Reference-English “word” Comment Example
000 unknown
001 public toilets
002 mini-market
003 carwash
004 restaurant
005 hotel A
006 vehicle repair shop (-\'\\
007 internet hotspot /A.q/v
008 parking ﬂ;‘)
009 park-and-drive ,"\%'
010 park-and-ride _\r\' v
011 airport |
012 railway station N\ -
013 tourist centre O\U‘
255 undefined ‘_&\J
<< |\
9.7 emi007:UserType QQ
Table 23 enumerates a list of user types. 5\0\\
Table 25 — Uie\‘g'lq)ype
Code] |[Reference-English “word” ;\QT ) Comment Example
000 unknown N (‘\\\
001 all users ‘N;\'v
002 provider customers {-:\\\)‘
003 provider and roaming custclmq}éj
004 shoppers r'\%\
005 hotel guests C)U
006| |staff O
007 employees G\\\O
008 visitors AQJ
009| |members
255| |undefinkd
S
9.8 ev@ﬁ)ZStationType
Table 26 enumerates a list of station types.
Table 26 — StationType
Code |Reference-English “word” Comment Example
000 unknown
001 splash water-proof
002 covered
003 charge-and-park
255 undefined
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9.9 emi009:VehicleType

Table 27 enumerates a list of vehicle types.

Table 27 — VehicleType

Code |Reference-English “word” Comment Example
000 unknown
001 car

002 bicycle
003 tricycle
004 scooter

005 bus

006 boat

007 paddleboat

008 personal transporter

009 airplane
255 undefined

9.10 emi010:Reservability

Table 28 enumerates a list of reservability types.

Table 28 — Reservability

Code |Reference-English “word” Comment Example
000 unknown

001 reservation required

002 reservation recommended

003 not reservable

255 undefined

9.11 emiO11:ContactType

Table 29 enumeratésalist of contact types.

Table 29 — ContactType

Code .S |Reference-English “word” Comment Example
0009 unknown
001 telephone
002 rax
003 email
004 internet address
005 priority telephone
006 main office telephone
255 undefined
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Annex A
(normative)

TPEG application, TPEG-Binary Representation

A.1 Message components

A.1.1 List of generic component IDs

Table A.1 — 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
EMIMessageRequest 14
MessageManagementContainerLinkRequest 15
ReservationRequest 16
ReservationResponse 17

A.1.2 EMIMessage

<EMIMegssage(0)>:=

<IntUnTi>(0),

: ID of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in this component

<IntUnl

LoMB>(lengthAttr),

: Number of bytes in attributes

ordereq

| {
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<MessageManagementContainerLink>(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, has to ensure that the message

Management INformation allows un-
ambiguous interpretation sver time
and in appropriate scenarios with
disturbed reception specific tq the
transmission channel.

h *<ChargingParkAvailabilityVector>(chargingParkAvailabili-
fyVector),

: This component.groups inforignation
on the availability of charging $tations
in one or mote charging parks.|This
may behighly dynamic informption.

h *<ChargingParkInformation>(chargingParkInformation)[0..1],

in-
This
low

: Component to transmit statig
fofmation on a charging park.
component may be sent with a|
repetition rate.

h *<ReservationResponse>(reservationResponse)[0..1],

: Component to transmit the rg¢sponse
to a reservation request.

h *<DetailedChargingParkLocation>(detailedChargingParkLo-
Cation)[0..1],

: Detailed geolocation referending

information for charging parkjentry,
charging park exit or single chprging
stations.

h *<ChargingParkLocation>(chargingParklocation)[0..1]

: Geographic coverage location| refer-
ence for a charging park. Not applica-
ble for availability vector.

)

A.1.3 MessageManagementContainerLink

<MessageManagementContainerLink(1)>:=

External<MessageManagementContainer(1)>;

: See MessageManagementContainer specificption.

A.1.4 ChargingParkLocation

<ChargingParkLocation(4)>:=

Extérnal<LocationReferencingContainer(4)>;

: See LocationReferencingContainer specificqtion.

A.1.5 ChargingParkAvailabilityVector

<ChargingParkAvailabilityVector(5)>:=

<IntUnTi>(5),

: ID of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in this component

<IntUnLoMB>(lengthAttr),

: Number of bytes in attributes

<DateTime>(timeStamp),

: Provides timing information for
the latest valid information on the
availability of charging places at a
charging park.
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<IntUnLoMB>(n),

n *<ChargingParkAvailability>(chargingParkAvailability),

: Information on the availability of
charging places at a specific charg-
ing park. Optionally, the availability
information may be broken down to
the level of charging stations.

BitArray(selector),

if (bit 0 of selector is set)

<Short$tring>(vectorLabel);

: Description of charging parks be-
longing to this vector (e.g. all charging
parks in Garmisch-Partenkirchen).

A.1.6 [ChargingParkIinformation

<ChargjngParkInformation(6)>:=

<IntUnTi>(6),

: ID of this compGnent

<IntUnLoMB>(lengthComp),

: Number of bytes in this component

<IntUnLoMB>(lengthAttr),

: Number @f)bytes in attributes

<IntUnlL.oMB>(parkID_Key),

: EMI internal identifier for a charging]
park: The parkID_Key shall be used by
ah.end-user device or application to
combine charging park information,
detailed charging park location and
ChargingParkAvailability data and,
optionally, the ReservationResponse.

<ChargingParkSiteDescription>(chargingParkSiteDescription),

: Further background information on
this charging park.

BitArrgy(selector),

if (bit OJof selector is set)

<IntUnLoMB>(chargingParkCapacity),

: Total number of available charging
places at this charging park.

if (bit 1|of selector is set)

{

<IntUnLoMB>(n),

n *<ShqrtString>(electriCityLabel),

: Identifier for the electricity provid-
ed at this charging park, by which
(renewable) energy source the elec-
tricity is generated.

}

if (bit 2[dfselector is set)

{

<IntUnLoMB>(n),

n *<emi007:UserType>(userType),

: Information on types of users that
are permitted to make use of this
charging park (e.g. all users, custom-
ers, etc.).

}

if (bit 3 of selector is set)

<emi005:FacilityType>(facilityType),

: Type of charging park (e.g. private
or public).
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if (bit 4 of selector is set)

<emi010:Reservability>(reservability),

: Information as to whether reserva-
tion of a charging place is possible at
this charging park.

if (bit 5 of selector is set)

{

<IntUnLoMB>(n),

N *<Pricinaglnformations{nricinalnformation)
o e \Y i (=] bk J7

s Information on prir‘!’hg 3“d b.lling

models at this charging parki EMI
supports many different flexible bill-
ing models.

f (bit 6 of selector is set)

.
L
K

IntUnLoMB>(n),

h *<emi004:PaymentMethodType>(paymentMethodType),

: Payment methods supported|at this

charging park.

f (bit 7 of selector is set)

.
L

IntUnLoMB>(n),

h *<LocalizedShortString>(freeText),

: May contain additional information
regarding the billing options (such

as promotional offers) at this fharg-
ing park.

3

brdered {

h *<ChargingStationInformations(chargingStationInformation) |: Static information on a chargjng

station.

)

A.1.7 ChargingStationInformation

<ChargingStationInformation(7)>:=

<IntUnTi>(79;

: ID of this component

<IntUnLeMB>(lengthComp),

: Number of bytes in this complonent

<IntUnkoMB>(lengthAttr),

: Number of bytes in attributes

<IntUnLoMB>(stationID_Key),

: EMI internal identifier for a charg-

mactation Within 2 charaging Dark
ingstation—Within-a-charging
(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 informa-
tion, detailed charging station loca-
tion and ChargingStationAvailability
data and, optionally, the Reservation-
Response.
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BitArray(selector),

if (bit O of selector is set)

<ShortString>(stationExternalld),

: External identifier for the charging
station, if applicable (e.g. based on the
EVSE ID).

if (bit 1 of selector is set)

{

<IntUnLeMB={n};

n *<em]002:ConnectorType>(connectorType),

: Information on the connector
type(s) supported at this charging
station.

}

if (bit 2[of selector is set)

<emi0(8:StationType>(stationType),

: Information on the station type for
this charging station.

if (bit 3|of selector is set)

{

<IntUnlL.oMB>(n),

n *<em]009:VehicleType>(vehicleType),

: Infarmation on the vehicle type(s)
that are supported for using this
charging station.

}

if (bit 4{of selector is set)

<SizeRgstrictions>(sizeRestrictions);

: Applicable size restrictions on vehi-
cles permitted to park and charge at
this charging station.

A.1.8 DPetailedChargingParkLocation

<DetailpdChargingParkLocation(8)>:=

<IntUnTi>(8),

: ID of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in this component

<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 charging park location and
ChargingParkAvailability data and,

DocaoruationD o onca

ordered {

n *<ParkEntryLocation>(parkEntryLocation)[0..1],

: Additional information on the loca-
tion of the entry roads of the charg-
ing park.
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n *<ParkExitLocation>(parkExitLocation)[0..1], : Additional information on the loca-
tion of the exit roads of the charging
park.

n *<DetailedChargingStationLocation>(detailedChargingSta- |: Container component holding de-

tionLocation) tailed location information for a list
of charging stations.

b

Vg -1-9 Pal }\Elltl yLULat;Ull

<ParkEntryLocation(9)>:=

External <LocationReferencingContainer(9)>; : See LocationReferencingContainérspecifi¢ation.

A.1.10 ParkExitLocation

<ParkExitLocation(10)>:=
FExternal <LocationReferencingContainer(10)>; |: See LocationReferencingContainer specifidation.

A.1.11 DetailedChargingStationLocation

<DetailedChargingStationLocation(11)>:=

<IntUnTi>(11), : ID of this component
<IntUnLoMB>(lengthComp), : Number of bytes in this component
<IntUnLoMB>(lengthAttr), : Number of bytes in attributgs
<IntUnLoMB>(stationID_Key), : EMI internal identifier for a ¢harg-

ing station. 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 infqrma-
tion, detailed charging statioT loca-
tion and ChargingStationAvailability
data and, optionally, the Resefva-

tionResponse.
brdered {
<StationLoecation>(detailedStationLocation) : Location reference for the carging
station.
.I.T2 StationLocation
<StationLocation(12)>:=
External <LocationReferencingContainer(12)>; |: See LocationReferencingContainer specification.
A.1.13 EMIMessageRequest
<EMIMessageRequest(14)>:=
<IntUnTi>(14), : ID of this component
<IntUnLoMB>(lengthComp), : Number of bytes in this component

© IS0 2017 - All rights reserved 37


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS 21219-25:2017(E)

<IntUnLoMB>(lengthAttr), : Number of bytes in attributes
ordered {
<MessageManagementContainerLinkRequest>(mmt), : This component is specified in the

MMC specification. It contains all
and only information related to mes-
sage management.

The sender side, especially the in-
stance generating the transmission
data has to ensure that the message
management information allowsun-
ambiguous interpretation overntime
and in appropriate scenarigswith
disturbed reception specifie to the
transmission channel.

n *<RegervationRequest>(applicationInformation)[0..1] : Component to transmit a reserva-
tion request.

b

A.1.14 MessageManagementContainerLinkRequest

<MessajgeManagementContainerLink-

Requesf(15)>:=
Externgl<MessageManagementContainer(15)>; : See MessageManagementContainer specifica-
tion.

A.1.15 ReservationRequest

<ReseryationRequest(16)>:=

<IntUnTi>(16), : ID of this component
<IntUnlL.oMB>(lengthComp), : Number of bytes in this component
<IntUnLoMB>(lengthAttr), : Number of bytes in attributes
<Short$tring>(authentificationld), : An ID that authenticates the user

that initiates the reservation re-
quest. The authentication can be
handled by means of the customer
card issued by the EM provider.

<emi0(4:PaymentMethod Type>(paymentMethodType), : Payment method(s) that the re-
questing 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
reservation.

<emi002:ConnectorType>(connectorType), : Information on the connector
type(s) supported by the electric
vehicle for which the reservation
request is carried out.

BitArray(selector),
if (bit 0 of selector is set)
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<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 charg-

Heparktorwhichareservation is
requested. Typically, the Résdrvation
Request will also use thestatjonID_
Key to identify the charging sfation
within the charging)park.

The parkID_Key shall be used by an
end-user deyice or application to
combine charging park inforrhation,
detailed-charging park locatign and
ChargingParkAvailability datp and,
optienally, the ReservationResponse.

f (bit 2 of selector is set)

<IntUnLoMB>(stationID_Key),

: EMI internal identifier for a
charging station for which a rjes-
ervation is requested. When this
identifier is used in a request|also
the parkID_Key shall be speciffied.
Within a charging park (idenfified
by its parkID_Key), the stationlD_
Key uniquely identifies a charjging
station.

The stationID_Key shall be used by
an end-user device or application to
combine charging station infgrma-
tion, detailed charging station loca-
tion and ChargingStationAvaflability
data and, optionally, the Resefva-
tionResponse.

f (bit 3 of selectoriisset)

<IntSi24>(longitude),

: Longitude of a location at which a
reservation is requested. Shall only
be used in a request in combihation
with latitude. Together, the lohgitude
and latitude coordinates identify a
location at or near which a chprging

point should be reserved.

if (bit 4 of selector is set)

<IntSi24>(latitude),

: Latitude of a location at which a
reservation is requested. Shall only
be used in a request in combina-
tion with longitude. Together, the
longitude and latitude coordinates
identify a location at or near which a
charging point should be reserved.

if (bit 5 of selector is set)
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<ShortString>(parkOperator),

: Identification of the charging park
operator. May be used in combina-
tion with longitude/latitude, in the
case where the Reservation Request
is done for a charging point operated
by a specific operator.

if (bit 6 of selector is set)

<ShortString>(providerExternalld),

: External identifier for the electro-

maahility i daye 1€ o liaoln (o o

Pax
THTOOTITC Y PpT OV IOCT, T appPIrIiCaoIc (S5

based on the EVSE ID).

if (bit 7|of selector is set)

<Short$tring>(vehicleld),

: Identifier for the vehicle, ifappli-
cable (e.g. based on the gar'niumber
plate).

if (bit 8Jof selector is set)

<emi0(9:VehicleType>(vehicleType),

: Information ofi-the vehicle type
for which the reservation request is
performed.

if (bit 9|of selector is set)

<emi0Q7:UserType>(userType),

: Information on type(s) of user
thatis carrying out the reservation
request.

if (bit 1D of selector is set)

<DateTime>(estimatedArrivalTime),

: Estimated time of arrival at the
location at which a reservation is
requested.

if (bit 1]l of selector is set)

<DateT|me>(estimatedPickupTime),

: Estimated time at which the vehicle
will be retrieved from the location af
which a reservation is requested.

if (bit 1R of selector is set)

<SizeRgstrictions>(sizeRestrictigns);

: Dimensions of the vehicle for which
areservation is requested.

A.1.16 ReservationRespoense

<ReseryationResponse(17)>:=

<IntUnTi>(17),

: ID of this component.

<IntUnl.oMB>(lengthComp),

: Number of bytes in this component

<IntUnLeMB>(lengthAttr),

: Number of bytes in attributes

<DateTime>(reservationTimeStamp),

: Time at which the reservation re-
sponse is given.

BitArray(selector),

if (bit O of selector is set)

<Boolean>(reservationConfirmed),

: True, if reservation is confirmed;
otherwise, false.

if (bit 1 of selector is set)

40

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=f6a431aca94c251fab210eb4547c8885

ISO/TS 21219-25:2017(E)

<ShortString>(venueExternalld),

: External Identifier for charging
point or charging station (e.g. based
on the EVSE ID), for which the res-
ervation response is given. Usage
of this attribute is recommended

in case of a positive reservation
response.

if (bit 2 of selector is set)

ShaortStrinags ncnpro fionld)
OO Ot T

s I maaia s danti i £t e
O HerT1oT—Trit

OT TIS” (I coCTvoacToTTay);

e reserva-

tion response. Usage of this'attribute
is recommended in the ¢ase of a
positive reservationresponsg.

f (bit 3 of selector is set)

<IntUnLoMB>(parkID_Key),

: EMI internal identifier for th¢ charg-
ing park for which the reservdtion is
confirmed. Typically, the Resefvation
Responsewill also use the stafion-
ID_Key to identify the charging
station within the charging pqrk.
The parkID_Key shall be used |py an
end-user device or application|to
combine charging park information,
detailed charging park location and
ChargingParkAvailability datd and,
optionally, the ReservationRe$ponse.

f (bit 4 of selector is set)

<IntUnLoMB>(stationID_Key),

: EMI internal identifier for thie
charging station for which the reser-
vation is confirmed. When this iden-
tifier 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 infqrma-
tion, detailed charging station loca-
tion and ChargingStationAvaTlability
data and, optionally, the Resefva-
tionResponse.

f (bit\5 of selector is set)

<DateTime>(arrivalTime),

: Earliest time at which the charging

point for which the reservation is
confirmed, will be available.

if (bit 6 of selector is set)
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<DateTime>(pickupTime), : Latest time at which the vehicle
shall be removed from the charging
point for which the reservation is
confirmed.

if (bit 7 of selector is set)

<LocalizedShortString>(reservationFreeText); : Any additional information re-
garding the reservation which is
confirmed, e.g. on cancellation upon

charging point is kept available byit
not currently occupied, etc.

A.2 EMI Datatypes

A.2.1 [ChargingParkAvailability

<ChargjngParkAvailability>:=

<IntUnLoMB>(parkID_Key), : EMI internal identifier for a charg-
ing parksThe parkID_Key shall be
used by'an end-user device or ap-
plieation to combine charging park
information, detailed charging park
location and ChargingParkAvailabil-
ity data and, optionally, the Reserva-
tionResponse.

<IntUnlLoMB>(freePlacesForPark), : Current information on the overall
number of free charging places with-
in this charging park. This may be
highly dynamic information.

NOTE This number does not have

to be the sum of freePlacesForCon-
nectorType (see subcomponent
ChargingStationAvailability) because
a single charging station may have
multiple connectors per parking spot

BitArrgy(selector),
if (bit Ofof selector is set)

<DateT|me>(timeStaiipForPark), : Provides timestamp giving date,
hour, minute at which the latest valid
information on ChargingParkAvaila-
bility was provided.

if (bit 1jof:selector is set)

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

if (bit 2 of selector is set)

{
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<IntUnLoMB>(n),

n *<ChargingStationAvailability>(chargingStationAvailability)

: For each ChargingStation of this
ChargingPark, optionally specifies
the available information. A charg-

ing park can contain multiple
ingStations.

Charg-

b

Le TiLs ] Ll H Ci i A alalazlsse
Yy SY-TY 4 Uildl glilgotdliviinavdilauility

<ChargingStationAvailability>:=

<IntUnLoMB>(stationID_Key),

: EMI internal identifier for a
ing station. Within.a‘charging
(identified by its parkID_Key)
stationID_Key uniquely identij
charging station.

The stationID_Key shall be us
an énd-user device or applica
comibine charging station infg

tion, detailed charging statioT loca-
I

tion and ChargingStationAva
data and, optionally, the Rese
tionResponse.

Charg-
park
the

fies a

ed by
ion to
rma-

ability
Fva-

<IntUnLoMB>(n),

h *<FreePlacesForConnectorType>(freePlacesForE€onnector-
[ype),

: Current information giving {
number of free charging place
each ConnectorType at this ch
station. This may be highly dy
information.

he

s for
arging
mamic

BitArray(selector),

f (bit 0 of selector is set)

<IntUnTi>(minGuaranteed Ahpérage);

: The minimal amount of curr
Ampere which is currently gu
teed by the charging park opg
This information can be used

end user or end-user device t¢ esti-

mate charging time.

ent in
aran-
rator.
by an

A.2.3 FreePlacesForConnectorType

<FreePlacesForConnectorType>:=

<ItUnLoMB>(freePlaces),

: Current information giving {

he

number of free charging places for

this ConnectorType.

<emi002:ConnectorType>(connectorType),

: Connector type

BitArray(selector),

if (bit O of selector is set)
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<emi003:Qualifier>(waitingTimeQualifier),

: For usage with waiting time only;
qualifies the given waitingTime.

if (bit 1 of selector is set)

<IntUnLoMB>(waitingTime);

: Estimated time in minutes an end
user will have to wait if there are

no available charging places at this
ChargingStation. Can be quantified
by means of the waitingTimeQuan-

$ifiny

. ,‘\
A.2.4 [hargingParkSiteDescription (]/Q'\
L e

<ChargjngParkSiteDescription>:= A, -
<Short$tring>(parkName), : Name ofindividual;‘\ltﬁkl%ing park.
<Short$tring>(parkOperator), : Name of operato‘r\bf kharging park.
BitArrgy(selector), ,Cy v

if (bit O|of selector is set) O\\

{ G

<IntUnl.oMB>(n), Q

n *<Op¢ratorContactInformation>(operatorContactinfo), : tact information for the opera-

of the charging park.
} [4 \‘>\\
if (bit 1|of selector is set) o,
N\

{ X

<IntUnLoMB>(n), .\@Q

n *<LodalizedShortString>(parkAddress), OA\ : Street address of the charging park

N b\ in the relevant local language(s).
O

} PANN

if (bit 2[of selector is set) Y

<Logo>[logo), @ ’ : Logo of the operator of the charg-

,.Q ing park.
if (bit 3|of selector is set) (-\V
<Short$tring>(providerE@?ﬁalld), : External identifier for the electro-
% mobility provider, if applicable (e.g.
09 based on the EVSE ID).
if (bit 4|of selectp;&?‘set)
\4
{ o
<IntUn}.oMB3 (n),
)
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n *<ShortString>(roamingPartner),

: Information on electromobility
providers which have roaming
agreements with the operator of this
charging park.

Based on this information, an end
user can verify if charging at this
charging park is interesting from a
financial point of view. In the case
where the electromobility provider

which the user has a contrdct|with is
not in the list of roamingRartper, use
of this charging park might n¢t be

attractive.

]

f (bit 5 of selector is set)

<TimeToolkit>(openingHours),

: Opening hours of the charging park.

f (bit 6 of selector is set)

"
L
<IntUnLoMB>(n),

h *<emi006:AssociatedServiceType>(associatedServices),

: Lists available services whidh the
charging park offers in additipn to
charging facility (e.g. park-anfl-ride,
access to public transportatidn, etc.).

f (bit 7 of selector is set)

.
L

IntUnLoMB>(n),

h *<LocalizedShortString>(additionalDescription)

: Additional descriptive information
on this charging park.

8

A.2.5 Logo

<Logo>:=

<ShortString>(nmimeType), : Mime type
BitArray(seléc¢tor),

f (bit 0 of sélector is set)

<ShortString>(src), : Link (URL) to the logo

fbit 1 of selector is set)

<tmtimtoMB>{favicontength;

: o 4o
T LENGUT OI TAVICOIT, ITdX I UZ bytes

if (bit 2 of selector is set)

<LongString>(favicon);

: Contents of favicon, N bytes, max
1 024 bytes

A.2.6 OperatorContactinformation

<OperatorContactInformation>:=

BitArray(selector),

if (bit 0 of selector is set)
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<emi011:ContactType>(operatorContactType),

: Contact type

if (bit 1 of selector is set)

<ShortString>(operatorContactText);

: Text containing phone number, etc.

A.2.7 SizeRestrictions

<SizeRestrictions>:=

BitArray(selector),

if (bit Ofof selector is set)

A

<IntUnlLoMB>(maxLength),

: Maximum length of the vehi@@?
centimetres. :

<IntUnLoMB>(minimalRequiredCableLength);

if (bit 1|of selector is set) {.\i -
<IntUnLoMB>(maxWidth), : Maximum width of tHe vehicle in

centimetres. N

fa)

if (bit 2|of selector is set) /C{) v
<IntUnLoMB>(maxHeight), : Maximu ’ﬁht of the vehicle in

centime
if (bit 3|of selector is set) ,5\\\“
<Weighit>(maxWeight), : Maximum weight of the vehicle in

<.{(@)grammes.
if (bit 4|of selector is set) N 5
O

: Minimal required length of charg-

x\Q’ ing cable in centimetres.
N
A.2.8 PricingInformation A‘\Q,
<PricingInformation>:= _, <
BitArrgy(selector), ‘_&\C}‘
if (bit 0Jof selector is set) X ()
<DateT me>(acquisitionTimeStar8§\§ ' : Time at which the last valid pricing
~ information was published.
if (bit 1fof selector is set) (-\V

<IntUn"i>(unitPriceResol@];)'ﬁ),

: Resolution of unit price (decimal
points).

paN
if (bit 2[of selectorj@f)

<emi003:Quahé’@¥fpriceQualifier),

: Qualification of the price informa-
tion.

if (bit 3 o,ﬂs&l\éztor is set)

<IntUn],5Q

B>(nrice)
P 77

» Pricener delivervunit. Can bhe gual
i " T

ified by means of the qualifier.

if (bit 4 of selector is set)

<emi001: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 park.
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Annex B
(normative)

TPEG application, TPEG-ML representation

lli.l Message components

B.1.1 EMIMessage

xs:element name=~"EMIMessage~" type=~"EMIMessage~"/>
xs:complexType name=~"EMIMessage~">

<xs:complexContent>

<xs:extension base=~"tsf:ApplicationRootMessageML~">

<Xs:sequence>

<xs:element name=~"mmt~"” type=~"mmc:MessageManagementContainer>"™/>

<xs:element name=~"”chargingParkAvailabilityVector~” type=~”Ch@ngingParkAvailabilityVect
br~” minOccurs=~"0~" maxOccurs=~”unbounded~"/>

”

<xs:element name=~"chargingParkInformation~” type=~”ChafgisigParkInformation~

”

<xs:element name=~"reservationResponse~” type=~"ReseiyationResponse~” minOccurs=~"0~"/>

<xs:element name=~"detailedChargingParkLocation~"” t¥ypoe=~"DetailedChargingParkLocati
n~"” minOccurs=~"0~"/>

<xs:element name=~"chargingParkLocation~” types~“lrc:LocationReferencingContainer~"
</xs:sequence>
</xs:extension>

</xs:complexContent>

/xs:complexType>

B.1.2 ChargingParkAvajlabilityVector

xs:complexType name=~"ChargingParkAvailabilityVector~">
<xs:sequence>
<xs:element name=~‘“imeStamp~” type=~"tdt:DateTime~"/>

<xs:element n@mé=~"chargingParkAvailability~"” type=~”ChargingParkAvailabili
Fy~” maxOccufg=~"unbounded~"/>

<xs:eleménti name=~"vectorLabel~"” type=~"tdt:ShortString~” minOccurs=~"0~"/>
</xs:S€quence>

/x8%complexType>

minOccurs=~"0~

minOccurs
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B.1.3 ChargingParkInformation

<xs:complexType name=~”ChargingParkInformation~">

<Xs:sequence>

<xs:element name=~"parkID Key~" type=~"tdt:IntUnLoMB~"/>

<xs:element name=~"chargingParkSiteDescription~” type=~"”ChargingParkSiteDescription~"/>

<xs:element name=~"chargingParkCapacity~"” type=~”tdt:IntUnLoMB~” minOccurs=~"0~"/>

<xs:element name=~"electricitylLabel~” type=~"tdt:ShortString~” minOccurs=~"0~" maxOccurs=~"unbou

nded~"/

<xs:el
<xs:el
<xs:el

<xs:el
ounded~

<xs:el
~"”unbou

<xs:el
nded~"/

<xs:el
on~" mi

</xs:s

</xs:co
B.1.4

<Xs:com
<xs:se
<xs:el
<xs:el

<xs:el
nded~"/

<xs:el
<xs:eld
<xs:el
</xs:s

</xs:co
B.1.5

<xXSs:com
<xXs:se

<xs:el

’ ”

bment name=~"userType~"” type=~"emi007 UserType~"” minOccurs=~"0~" maxOccurs=~"unbounded~"/3x

”

bment name=~"facilityType~"” type=~"emi005 FacilityType~” minOccurs=~"0~"/>

”

bment name=~"reservability~"” type=~”emi010 Reservability~” minOccurs=~"0~"/>

”

bment name=~"pricingInformation~” type=~”PricingInformation~” minOccurs=~"0~" maxQeclirs=~"unb|

/>

”

bment name=~"paymentMethodType~"” type=~"emi004 PaymentMethodType~"” minOccursk~f0~" maxOccursH

ded~"/>

)

EFment name=~"freeText~"” type=~"tdt:LocalisedShortString~"” minOccurs=~20%7 maxOccurs=~"unbou

bment name=~"chargingStationInformation~” type=~”ChargingStationIpfosmati
Occurs=~"0~" maxOccurs=~"unbounded~"/>

bquence>

plexType>

ChargingStationInformation

lexType name=~"”ChargingStationInformation~">
huence>
bment name=~"stationID Key~” type=~"tdt:InkUQLoMB~"/>

bment name=~"stationExternalld~” type=~%&dt:ShortString~” minOccurs=~"0~"/>

bment name=~"connectorType~" type=~“4gmi002 ConnectorType~"” minOccurs=~"0~" maxOccurs=~"unbou
bment name=~"stationType~” type=¢”kemi008 StationType~” minOccurs=~"0~"/>

ment name=~"vehicleType~” type=~"emi009 VehicleType~"” minOccurs=~"”0~"” maxOccurs=~”unbounded~"/
bment name=~"sizeRestrictions~” type=~”SizeRestrictions~” minOccurs=~"0~"/>

bquence>

plexType>

DetailedChatgingParkLocation

lexType <hame=~"DetailedChargingParkLocation~">
huence>
bmend, hame=~"parkID Key~” type=~"tdt:IntUnLoMB~"/>

<xs:el

ARt pome=aloarkEot ool thional tgoo—ol ]l eo T ticnPRoforoncioaCont ot oo, ol o 0o oo 0
F =

<xs:element name=~"parkExitLocation~” type=~"lrc:LocationReferencingContainer~

<xs:element name=~"detailedChargingStationLocation~"

T

”

minOccurs=~"0~"/>

4

type=~"DetailedChargingStationLocati

on~"” minOccurs=~"0~" maxOccurs=~"unbounded~"/>

</xs:sequence>

</xs:complexType>
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