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European foreword

The text of document 69/881/FDIS, future edition 1 of IEC 61980-2, prepared by IEC/TC 69 "Electrical
power/energy transfer systems for electrically propelled road vehicles and industrial trucks" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 61980-2:2023.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2024-03-07
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-06-07
document have to be withdrawn

This document supersedes CLC IEC/TS 61980-2:2020 and all of its amendments and corrigenda (if
any).

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

This document has been prepared under a Standardization Request given to CENELEC by the
European Commission and the European Free Trade Association.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 61980-2:2023 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:
IEC 60038:2009 NOTE Approved as EN 60038:2011

SO 15118 (series) NOTE Approved as EN ISO 15118 (series)
ISO 19363:2020 NOTE Approved as EN ISO 19363:2021 (not modified)
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Annex A
(normative)

Normative references to international publications

with their corresponding European publications

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

applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication
IEC 61980-1

IEC 61980-3

ISO 15118-8

ISO 15118-20

Full document details: BS EN IEC 61980-2:2023

Year

2022

2020

Title EN/HD

Electric vehicle wireless power transfer EN IEC 61980-1
(WPT) systems - Part 1: General
requirements

Electric vehicle wireless power transfer EN IEC 61980-3
(WPT) systems - Part 3: Specific

requirements for magnetic field wireless

power transfer systems

Road vehicles - Vehicle to grid ENISO 15118-8
communication interface - Part 8: Physical

layer and data link layer requirements for

wireless communication

Year

2022

2020

Road vehicles - Vehicle to grid ENISO 15118-20 -

communication interface - Part 20: 2nd
generation network layer and application
layer requirements
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE WIRELESS POWER
TRANSFER (WPT) SYSTEMS -

Part 2: Specific requirements for MF-WPT
system communication and activities

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

IEC 61980-2 has been prepared by IEC technical committee 69: Electrical power/energy
transfer systems for electrically propelled road vehicles and industrial trucks. It is an
International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

69/881/FDIS 69/896/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

In this document, the following print types are used:

e compliance statement: italic type;
e transitions in the state diagrams for infrastructure and vehicle: bold type;

o states: bold type.

A list of all parts of the IEC 61980 series, published under the general title Electric vehicle
wireless power transfer (WPT) systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.

Documents

Document Sharing Hub

Full document details: BS EN IEC 61980-2:2023


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
http://www.avadocuments.com/doc/bs-en-iec-61980-2-2023
http://www.avadocuments.com/doc/bs-en-iec-61980-2-2023

IEC 61980-2:2023 © IEC 2023
—9-—

INTRODUCTION

The IEC 61980 series is published in separate parts according to the following structure:

— IEC 61980-1 covers general requirements for electric road vehicle (EV) wireless power
transfer (WPT) systems including general background and definitions. (e.g. efficiency,
electrical safety, EMC, EMF);

— |EC 61980-2 specifically applies to magnetic field wireless power transfer (MF-WPT) for
electric road vehicles (EV) and covers specific system requirements including activities and
communication between the electric road vehicle side and the off-board side including
general background and definitions;

— |EC 61980-3 covers specific power transfer requirements for the off-board side of magnetic
field wireless power transfer systems for electric road vehicles (e.g. efficiency, electrical
safety, EMC, EMF).

Requirements for on-board side of MF-WPT for electric road vehicles are covered in ISO 19363.
This document has a structure that is independent of IEC 61980-1.

Reference to "technology specific parts" always refer to other parts of the IEC 61980 series.

Documents

Document Sharing Hub

Full document details: BS EN IEC 61980-2:2023


http://www.avadocuments.com/doc/bs-en-iec-61980-2-2023
http://www.avadocuments.com/doc/bs-en-iec-61980-2-2023

-10 - IEC 61980-2:2023 © |IEC 2023

ELECTRIC VEHICLE WIRELESS POWER
TRANSFER (WPT) SYSTEMS -

Part 2: Specific requirements for MF-WPT
system communication and activities

1 Scope

This part of IEC 61980 addresses communication and activities of magnetic field wireless power
transfer (MF-WPT) systems.

The requirements in this document are intended to be applied for MF-WPT systems according
to IEC 61980-3 and ISO 19363.

The aspects covered in this document include

— operational and functional characteristics of the MF-WPT communication system and
related activities, and

— operational and functional characteristics of the positioning system.
The following aspects are under consideration for future documents:

— requirements for two- and three-wheel vehicles;
— requirements for MF-WPT systems supplying power to EVs in motion;

— requirements for bidirectional power transfer.

NOTE Any internal communication at supply device or EV device is not in the scope of this document.
2 Normative references

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

IEC 61980-1, Electric vehicle wireless power transfer (WPT) systems — Part 1: General
requirements

IEC 61980-3:2022, Electric vehicle wireless power transfer (WPT) systems — Part 3: Specific
requirements for magnetic field wireless power transfer systems

ISO 15118-20, Road vehicles — Vehicle to grid communication interface — Part 20: 2nd
generation network layer and application layer requirements

ISO 15118-8:2020, Road vehicles — Vehicle to grid communication interface — Part 8: Physical
layer and data link layer requirements for wireless communication
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61980-1, IEC 61980-3
and the following apply.

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

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

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

3.1

alignment

relative position in X- and Y-direction of the secondary device to the primary device for a given
secondary device ground clearance

3.2
centre alignment point
geometrical centre of the alignment tolerance area

Note 1 to entry: The centre alignment point is always relative to the primary and secondary device combination
and is dependent upon magnetic characteristics.

3.3

collision avoidance code

CAC

temporary identifier of each antenna to distinguish a P2PS signal from the P2PS signals sent
by other antennas or other vehicles

3.4
compatibility class A WPT system
compatibility class A supply device in combination with a compatibility class A EV device

Note 1 to entry: For class A supply device, see IEC 61980-3, and for class A EV device, see ISO 19363.

3.5

compatibility class B WPT system

compatibility class B supply device in combination with a compatibility class A EV device or
compatibility class B EV device

Note 1 to entry: For class B supply device, see IEC 61980-3, and for class A EV device or compatibility class B EV
device, see ISO 19363.

3.6

electric vehicle communication controller

EVCC

embedded system, within the vehicle, that implements the communication between the vehicle
and the SECC in order to support specific functions

Note 1 to entry: Such specific functions could be, e.g., controlling input and output channels, encryption or data
transfer between the vehicle and the SECC.

[SOURCE: |SO 15118-1:2019, 3.1.31]

3.7
EV device
on-board component assembly comprising the components necessary for WPT

Note 1 to entry: Ancillary systems used for supporting the operation of MF-WPT are also included (e.g., positioning).
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3.8
EV device P2PS controller
on-board equipment that controls the EV device's P2PS

3.9

EV power circuit

EVPC

on-board component assembly, comprising the secondary device and EV power electronics, as
well as the electrical and mechanical connections

Note 1 to entry: EVPC in this document is defined specifically for MF-WPT systems.

3.10
foreign object
object that is not an attached part of the vehicle or the WPT system

3.11

low frequency

LF

directed magnetic field operating in the very low frequency or low frequency ITU radio bands
(LF and VLF, i.e., from 3 kHz to 300 kHz) as described in Clause B.4

3.12

low power excitation

LPE

energizing of the primary device as a P2PS

3.13

magnetic field wireless power transfer system

MF-WPT system

system comprising the supply device and the EV device to perform MF-WPT

3.14

natural offset

X-and Y- components of the vector from the centre of the primary device to the centre alignment
point of the secondary device.

3.15

open systems interconnection

oSl

reference model developed by ISO to enable different or similar systems to dialogue with one
another

Note 1 to entry: This model constitutes a reference framework for describing data exchanges. Each layer performs
a service at the request of the adjacent higher layer, and in turn, requests more basic services from the lower layers.
It is described in 7 layers.

Note 2 to entry: Open systems interconnection (OSl) is an international effort to facilitate communications among
computers of different manufacture and technology.

[SOURCE: ISO 15784-3:2008, 3.11, modified — Note 2 to entry has been added.]

3.16

point to point signal

P2PS

unidirectional wireless link between EV device and supply device

3.17
primary device
off-board component that generates and shapes the magnetic field for power transzocuments
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3.18
secondary device
on-board component that captures the magnetic field

3.19

secondary device ground clearance

vertical distance between the ground surface and the lowest point of the secondary device
including the housing

Note 1 to entry: The lower surface does not need to be planar or parallel to the ground surface.

3.20
supply device P2PS controller
off-board equipment that controls the supply device's P2PS

3.21

supply equipment communication controller

SECC

entity which implements the communication to one or multiple EVCCs

Note 1 to entry: Functions of a supply equipment communication controller may control input and output channels,
data encryption, or data transfer between the vehicle and the SECC.

Note 2 to entry: One SECC, in certain configurations, can control multiple supply devices.

[SOURCE: ]SO 15118-1:2019, 3.1.68, modified — The words "and which may be able to interact
with secondary actors" have been removed from the definition. Notes 1 and 2 to entry have
been deleted, and a new note to entry has been added.]

3.22

supply power circuit

SPC

off-board component assembly comprising the primary device and supply power electronics, as
well as the electrical and mechanical connections

Note 1 to entry: Supply power circuit in this document is defined specifically for MF-WPT systems.

3.23

supply power electronics

off-board component that converts the power and frequency from the supply network to the
power and frequency needed by the primary device

3.24

wireless local area network

WLAN

local area network in which data are transferred without the use of wires

Note 1 to entry: MF-WPT system allows wireless communication between one SECC and one or more EVCC(s).

3.25

WPT session

MF-WPT session

WPT activities starting with successful communication setup and ending with terminate
communication

3.26

WPT charging spot
WPT supply site with only one supply device
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3.27

WPT charging site

WPT supply site

physical location of one or more WPT charging spots

4 Abbreviated terms

ASK amplitude-shift keying

CRC cyclic redundancy check

EIM external identification means

EIRP equivalent isotropically radiated power
ETT energy transfer type

EV electric vehicle

EVCC EV communication controller

EVPC EV power circuit

FOD foreign object detection

FOV field of view

ID identifiers

LF low frequency

LPE low power excitation

LOP living object protection

MF-WPT magnetic field- wireless power transfer
OOK on-off keying

(O] open systems interconnection

PnC plug and charge

RESS rechargeable energy storage system
RSSI received signal strength indication
SECC supply equipment communication controller
SPC supply power circuit

ucC use case

VSE vendor specific element

WLAN wireless local area network

WPT wireless power transfer

5 General system structure and interoperability concept

5.1 System structure

To establish a general baseline for the requirements defined in this document, IEC 61980-3 and
ISO 19363, the MF-WPT system is structured into functional entities. Figure 1 shows this
structure of functional entities in an exemplary architecture for a single MF-WPT charging spot.
In case specific requirements apply to certain other architectures (e.g., for MF-WPT charging
sites), these requirements are specified in the corresponding clauses of this document.

NOTE 1 Figure 1 represents a logical structure of functional entities, not an indication on hardware packaging.

NOTE 2 Not all functional elements in Figure 1 are addressed in this document because some functiBaI elements

are already defined by other standards. Ocuments
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200

IEC

Key Name Key Name

1 MF-WPT system

11 primary device 21 secondary device

12 supply power electronics 22 EV power electronics

13 supply power circuit (SPC) 23 EV power circuit (EVPC)

14 supply equipment communication controller 24 EV communication controller (EVCC)

(SECC)

15 supply device P2PS controller 25 EV device P2PS controller

16 supply device 26 EV device

100  supply network 200 RESS

a wireless power flow b wireless signalling (P2PS)
c wireless communication

Figure 1 — Example of system structure

5.2 Interoperability concept

Interoperability of MF-WPT requires that both the power transfer mechanism and the
communication can interoperate. The requirements for interoperability of the power transfer
mechanism are given in IEC 61980-3 and ISO 19363.

NOTE According to IEC 61980-3, a compatibility class A secondary device operates in a frequency range from
79 kHz to 90 kHz.

6 General communication requirements

WPT systems of compatibility class A and compatibility class B shall use communication
between electric road vehicle (EV) and infrastructure for the WPT power transfer process.

For compatibility class A WPT systems, the physical and data link layer (OSI layers 1 and 2) of
the wireless communication interface (c in Figure 1) shall be in accordance with ISO 15118-8
as wireless local area network (WLAN) link.

VSE on additional information (JSO 15118-8:2020, Table 5) with respect to the ETT WPT may
be provided by a compatibility class A SECC and electric vehicle communication controller
(EVCC). The data given as additional information for ETT WPT shall be analysed and checked
by SECC and EVCC for compatibility before starting a WPT session.
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The communication of a compatibility class A WPT system shall be implemented as per
ISO 15118-20. This includes the requirements for message exchange and communication
security. For a compatibility class B WPT system, the implementation of communication
including message exchange and security is not part of this document.

A robust operation of a WPT system requires the implementation of different but interrelated
timing requirements.

A compatibility class A WPT system shall conform to

— communication timing requirements according to ISO 15118-20,
— operational timing requirements according to IEC 61980-3, and

— timing requirements with respect to specific activities and actions described in Clause 7,
respectively.

A compatibility class A WPT system shall maintain inherently safe operation without relying
solely on the wireless communications.

Conformance of a compatibility class A WPT system shall be tested in accordance with
ISO 15118-20, IEC 61980-3 and Clause 7 of this document.

NOTE The terminology of ISO 15118-20 can differ from the terminology in this document.
7 Communication procedure during an MF-WPT session

7.1 General

In general, the power transfer process shall be in accordance with the technology specific parts
of the IEC 61980 series.

The MF-WPT session is structured as a chain of individual activities derived from the state
diagrams and transitions described in Annex D. The typical course through the state diagrams
results in a general sequence of the activities which is indicated by the bold lines in Figure 2.
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Figure 2 — Chain of activities

To ensure the functionality of the communication procedure, a compatibility class A EV device
and a compatibility class A supply device shall implement the state diagrams and transitions
according to Annex D.

Clause 7 specifies requirements for message parameters for each activity. These parameters
shall be applied by a compatibility class A WPT system for the WLAN communication managed
by the ISO 15118-20 protocol.

Accordingly, timing requirements of ISO 15118-20 for sending and receiving messages shall be
met.

Additional messages of ISO 15118-20 beyond the messages addressed in Clause 7 may be
applied.

NOTE "TS"and "TV"in 7.2 and 7.3 are prefixes to identify transitions in the state diagrams for infrastructure (TS_)
and vehicle (TV_).
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7.2 Activities
7.21 Communication setup

When a vehicle arrives at the WPT charging site and detects a WLAN according to ,
a compatibility class A EVCC shall associate with the compatibility class A SECC by
establishing the physical and data link layer (OSI layers 1 and 2) according to ISO 15118-8.
When connected to the WLAN, the processes related to the overlaying OSI layers shall be
unfolded (OSI layers 3 to 7) according to ISO 15118-20.

The activity "communication setup" composes the transitions TS_03 and TS_10 at the supply
device and TV_03 at the EV device as specified in Annex D.

NOTE 1 The activity "communication setup” is addressed in the use case "UC select supply device" (see Annex A).

NOTE 2 If more than one WLAN according to ISO 15118-8 are present and are detected by the EVCC, EVCC
determines the appropriate WLAN link based on individual rules.

The activity "communication setup” shall be successfully executed before any other activity is
started.

7.2.2 Fine positioning
7.2.2.1 Purpose and allocation within an MF-WPT session

The purpose of the activity "fine positioning" is to continuously provide alignment information to
the EV while it is approaching a supply device and thus, to support the driver in steering the EV
into the alignment tolerance area.

The activity "fine positioning” is the first activity of the transitions TS_06 at the supply device
and TV_06 at the EV device.

NOTE 1 The activity "fine positioning" is addressed in the use case "UC fine positioning" (see Annex A).

During fine positioning, the action "adjust position" is performed. This is typically a loop
exchanging updated data related to the changing vehicle position until the secondary device is
within the alignment tolerance area.

NOTE 2 It is possible that this could turn into an infinite loop if precautions are not taken.
Actions:

— adjust position.

Post conditions:

— adjustment of position has finished;
— trigger to start pairing.

NOTE 3 Different techniques concepts for implementing fine positioning are currently under investigation. Different
concepts are given in Clause C.2.

A compatibility class A supply device shall perform communication for fine positioning according
to ISO 15118-20 considering the parameter exchange suitable to its supported fine positioning
method(s).

Conformance is checked by support of fine positioning messaging in accordance with
ISO 15118-20.
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7.2.2.2 Position of primary device and secondary device

Alignment of the WPT system occurs when the relative position of the secondary device is
adjusted to be within, and ideally at, the centre of the alignment tolerance area. The centre of
this area is the centre alignment point of the primary and secondary device coil pair
(IEC 61980-3:2022, 3.104). There is no centre alignment point for a single coil by itself, but
there is a centre alignment point for a given pair of primary and secondary device coils.

Each coil does have a known geometric characteristic indicated as the "geometric centre"
(IEC 61980-3:2022, 3.117). The centre alignment points for a pair of primary and secondary
device coils can be specified by a vector in X and Y and is known as the "natural offset". The
natural offset is specified for each coil relative to the geometric centre of that coil when used
with one of the normative reference devices. In the testing of reference coil candidates, the
natural offset is specified as (0,0) in IEC 61980-3 and ISO 19363:2020. For example, the
following wording is taken from IEC 61980-3:2022, A.1.1. It is the same wording in
IEC 61980 3:2022, A.2.1, A.3.1:

"The centre alignment point for the [...] reference secondary devices described in Clause [...]
is 0 mm in X- direction and 0 mm in Y- direction with respect to the geometric centre of the
secondary device when paired with the primary devices specified in ISO 19363:2020, Annex A
and Annex B".

This offset vector with a value of (0,0) is the natural offset for that reference coil. The primary
device coil in this case, because of its "circular" coil geometry, also has a natural offset of (0,0).
Other coil geometries might have different natural offsets, and the same approach can be used
to specify the natural offset of any primary device when used with one of the normative
reference secondary devices.

In order to know the ideal alignment position for a vehicle that is approaching (the centre
alignment point), the two sides exchange "natural offset" information so that the alignment
mechanism can combine them in order to calculate the optimal offset of the geometric centre
of the incoming secondary device from the geometric centre of the fixed primary device. If the
natural offsets of both primary and secondary are (0,0), the ideal alignment will be with the
geometric centres of the primary device and the secondary device perfectly aligned.

Three examples of the same primary device coil with different potential secondary device coils
are shown in Figure 3 in a parking space.
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Figure 3 — Natural offset with different coil geometries

7.2.2.3 Parameter exchange
7.2.2.31 General

Compatibility class A WPT systems shall apply the parameter specification as given in 7.2.2.3.2
to 7.2.2.3.4.

A proprietary fine positioning system may use the vendor specific data container (see Table 1
to Table 3) for exchanging proprietary data.

7.2.2.3.2 Starting fine positioning
To start fine positioning, setup data shall be exchanged between the EVCC and SECC

describing the individual positioning system characteristics at the EV device and at the supply
device.

The EVCC shall send the fine positioning setup request message containing the data given in
Table 1.
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Table 1 — Fine positioning setup data from EV

Parameter Description

EV device positioning method Fine positioning method intended to be used by the EV: multiple options are
possible, ordered by priority.

— Manual (minimum required option for compatibility class A): any fine
position method which does not depend on technical data exchange
during the positioning process, e.g. positioning by visually detecting
specified marking or characteristics (see C.2.2).

— LF_TxEV: LF positioning according to C.2.3 with transmitter at EV.

— LF_TxPrimaryDevice: LF positioning according to C.2.4 with transmitter
at primary device.

— LPE: low power excitation according to C.2.6.

— Proprietary: any proprietary positioning method with individualized data
exchange over data block in fine positioning exchange messages
according to 7.2.2.3.

EV device pairing method Pairing method intended to be used by the EV: multiple options are
possible, ordered by priority.

— External confirmation (minimum required option for compatibility
class A).

— LPE: application of low power excitation for pairing according to C.3.3.

— LF_TxEV: application of LF signal transmitted by EV for pairing
according to C.3.4.

— LF_TxPrimaryDevice: application of LF signal transmitted by primary
device for pairing according to C.3.4.

— Optical: pairing by means of machine vision, e.g. QR code at primary
device which can be read by EV and sent to the SECC.

— Proprietary: any proprietary positioning method with individualized data
exchange over pairing messages according to 7.2.3.2.

Alignment check method Alignment check method intended to be used by the EV: multiple options are
possible, ordered by priority.

— LPE: application of low power excitation for alignment check according
to C.4.3.

— Power check (mandatory selection for compatibility class A): utilization
of minimal power transfer and anomaly detection for reasonable
confidence of alignment according to C.4.2.

— Proprietary: anything with individualized message structure.

Natural offset Offset of the centre alignment point in mm (in X-direction) which results from
the coil design of EV and infrastructure.

See 7.2.2.2 for technical explanation.

Vendor specific data container Optional:

Data container for proprietary information.

The SECC shall respond to the request according to Table 2.
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Table 2 — Fine positioning setup data from SECC

Parameter Description
Response code Response code indicating that the request was processed (un)successfully
Primary device positioning Fine positioning method intended to be used by the primary device
method (confirmation of EVs choice).

— Manual (mandatory selection for compatibility class A): any fine position
method which does not depend on technical data exchange during the
positioning process, e.g. positioning by visually detecting specified
marking or characteristics (see C.2.2).

— LF_TxEV: LF positioning according to C.2.3 with transmitter at EV.

— LF_TxPrimaryDevice: LF positioning according to C.2.4 with transmitter
at primary device.

— LPE: low power excitation according to C.2.6.

— Proprietary: any proprietary positioning method with individualized data
exchange over data block in fine positioning exchange messages
according to 7.2.2.3.

Primary device pairing method Pairing method intended to be used by the primary device (confirmation of
EVs choice).

— External confirmation (mandatory selection for compatibility class A).
— LPE: application of low power excitation for pairing according to C.3.3.

— LF_TxEV: application of LF signal transmitted by EV for pairing
according to C.3.4.

— LF_TxPrimaryDevice: application of LF signal transmitted by primary
device for pairing according to C.3.4.

— Optical: pairing by means of machine vision, e.g. QR code at primary
device which can be read by EV and sent to the SECC.

— Proprietary: any proprietary positioning method with individualized data
exchange over pairing messages according to 7.2.3.2.

Alignment check method Alignment check method intended to be used by the primary device
(confirmation of EVs choice).

— LPE: application of low power excitation for alignment check according
to C.4.3.

— PowerCheck (mandatory selection for compatibility class A): utilization of
minimal power transfer and anomaly detection for reasonable confidence
of alignment according to C.4.2.

— Proprietary: anything with individualized message structure.

Natural offset Offset of the centre alignment point in mm (in X-direction) which results
from the coil design of EV and infrastructure.

See 7.2.2.2 for technical explanation.

Vendor specific data container Optional:

Data container for proprietary information.

7.2.2.3.3 Fine positioning data exchange

After the positioning setup has been performed successfully, the exchange of positioning
information between the EVCC and the SECC starts by the EVCC sending the fine positioning
request. Parameters are given in Table 3.
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Table 3 — Data transfer during positioning

Parameter Description

Processing Flag indicating that fine positioning process is on-going.
Possible values are:
— Ongoing: fine positioning process is on-going;

— Finished: fine positioning process is finished.

Vendor specific data container Optional:

Data container for proprietary information.

If LF is selected as the fine positioning method, additional parameters may be exchanged with
the request as given in C.2.5.2.

7.2.2.3.4 Terminating fine positioning

Once the EV has completed the fine positioning activity in 7.2.2.1 and 7.2.2.2, a compatibility
class A EVCC shall send the fine position complete request by setting the processing flag to
"Finished", see Table 3.

A compatibility class A SECC shall respond with the fine positioning complete response.

NOTE Referto ISO 15118-20 for message structure and implementation.
7.2.3 Pairing
7.2.31 Purpose and allocation within an MF-WPT session

After successful fine positioning, for compatibility class A WPT systems, the pairing activity
shall enable both the SECC and the EVCC to uniquely identify the primary device over which
the EV is positioned.

A compatibility class A EV device shall perform pairing to the compatibility class A supply device
over which the EV is parked.

NOTE 1 Several supply devices can be attached to a single SECC.
The pairing activity can have the following characteristics.

— LPE: application of low power excitation for pairing according to C.3.3.
— LF_TxEV: application of LF signal transmitted by EV for pairing according to C.3.4.

— LF_TxPrimaryDevice: application of LF signal transmitted by primary device for pairing
according to C.3.4.

— Optical: pairing by means of machine vision, for example QR Code at primary device which
can be read by EV and sent to the SECC (see Annex E as example).

— External confirmation: "external confirmation" is a pairing mechanism such that the pairing
decision is made by the EV user (e.g., driver) or the EV itself without the need for the supply
device to perform any specific action for pairing.

NOTE 2 If wrong pairing information would be provided by the user, the alignment check would fail.

— Proprietary: anything with individualized message structure.

A detailed description for the individual methods for pairing is given in Clause C.3.

Compatibility class A EV shall have a means for external confirmation.
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NOTE 3 This means that a compatibility class A EV provides a means for the user to confirm the pairing as the last
remaining option. The EV can provide an automatic mechanism to determine a correct pairing using any other
intelligent methods not requiring any interaction with the supply device.

Additional characteristics may be supported by the supply device and the EV device.
Conformance is checked by support of pairing by SO 15118 messages.

Pairing takes place during:
— UC fine positioning (see Annex A).

EVCC and SECC shall ensure that the primary device and secondary device are uniquely paired.
The method to be used is determined as part of the setup for fine positioning.

The activity "pairing" is part of the transitions TS_06 at the supply device and TV_06 at the EV
device.

Actions:
— perform the pairing process.
Post conditions:

— confirmation of successful pairing by EVCC;
— confirmation of successful pairing by SECC;

— trigger for Final compatibility check.
7.2.3.2 Parameter exchange
7.2.3.21 Pairing start

The execution of the activity "pairing" requires the exchange of a specific set of parameters
between the EVCC and the SECC. A compatibility class A EVCC shall provide parameters to
the SECC according to Table 4.

Table 4 — Pairing parameters provided by the EVCC to the SECC

Parameter Description
EV processing Flag indicating that pairing procedure is ongoing or finished at EV
Observed ID code The identifier observed by the EV (omitted if not required for the pairing method)
Vendor specific data Optional: data container for additional vendor specific information. This content shall
not affect interoperability of compatibility class A WPT systems.

A compatibility class A SECC shall provide parameters to the EVCC according to Table 5.

Table 5 — Pairing parameters provided by the SECC to the EVCC

Parameter Description
EVSE processing Flag indicating that pairing procedure is ongoing or finished at EVSE
Observed ID code The identifier observed by the supply device (omitted if not required for the pairing
method)
Vendor specific data Optional: data container for additional vendor specific information. This content shall
not affect interoperability of compatibility class A WPT systems.
Response code Success or failure
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The application of the parameters given in Table 4 and Table 5 with respect to the different
pairing methods is described in 7.2.3.2.2 t0 7.2.3.2.6.

7.2.3.2.2 Application of parameter exchange for LPE

The application of LPE for pairing is described in C.3.3. The exchange of parameters according
to Table 4 and Table 5 is shown in the sequence shown in Figure 4.

EVCC SECC

Request J
Turn on LPE

T
|
|
I
|
}
} EV Processing = ongoing
|
|
|
|
|
|
|

Observed ID code = n.a.

Response J

EVSE Processing = ongoing

Read LPE coding Observed ID code = n.a.

Response code = OK

loop J
Request J

EV Processing = ongoing
Observed ID code

Response J

EVSE Processing = ongoing

Regd LPE coding Observed ID code = n.a.

Response code = OK

EV Processing = finished

Observed ID code = Primary ID Code

EVSE Processing = n.a. or finished

Observed ID code = n.a.

Response code = OK (if Primary ID Code is correct)

} Request J - Turn off LPE
| |
| |
| |
| |
| |
| |
| |
| |
| t
! Response J }
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

IEC

Figure 4 — Sequence of parameter exchange for pairing using LPE
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7.2.3.2.3 Application of parameter exchange for LF_TxEV

The application of LF_TxEV for pairing is described in C.3.4. The exchange of parameters
according to Table 4 and Table 5 is shown in the sequence shown in Figure 5.

EVCC SECC

Request)

EV Processing = ongoing

Turn on LF pairing signal

Pairing ID = n.a.

Send LF pairing signal

loop J
Response J

EVSE Processing = ongoing
Response code = WARN_NO_MATCH

Read LF pairing signal and Match

Request J

Send LF pairing signal EV Processing = ongoing

Pairing ID = n.a.

Read LF pairing signal Match
|

Success J
Response

EVSE Processing = finished

|

Response code = OK

Turn off LF pairing signal

Fail J .
| Response
|
I
|
|
I
|
I
|
|
I
|
|

|

EVSE Processing = finished

Response code = Fail

T

I

|

I

|

|

I

}

1

Turn off LF pairing signal }
|
I
|

IEC

Figure 5 — Sequence of parameter exchange for pairing
using LF signal emitted by the EV/EV device

7.2.3.24 Application of parameter exchange for LF_TxPrimaryDevice

The application of LF_TxPrimaryDevice for pairing is described in C.3.4. The exchange of
parameters according to Table 4 and Table 5 is shown in the sequence shown in Figure 6.
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