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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION EXCHANGE FOR ELECTRIC
VEHICLE CHARGING ROAMING SERVICE -

Part 2: Use cases

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 63119-2 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

69/847/FDIS 69/862/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.

A list of all parts in the IEC 63119 series, published under the general title Information exchange
for electric vehicle charging roaming service, 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.
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INFORMATION EXCHANGE FOR ELECTRIC
VEHICLE CHARGING ROAMING SERVICE -

Part 2: Use cases

1 Scope

This part of IEC 63119 specifies roaming use cases of information exchange between EV
charging service providers (CSP), charging station operators (CSOs) and clearing house
platforms through roaming endpoints. The elementary use cases defined in this document are
designed to support the user to have access to the EV supply equipment which does not belong
to the home-CSP.

IEC 63119 (all parts) is applicable to high-level communication involved in information
exchangel/interaction between different CSPs, as well as between a CSP and CSO with or
without clearing house platform through the roaming endpoint.

IEC 63119 (all parts) does not specify the communication either between charging station (CS)
and charging station operator (CSO) or between EV and CS.

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 63119-1, Information exchange for electric vehicle charging roaming service — Part 1:
General

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 63119-1 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

service

series of processes that the service provider provides to the EV user, including energy transfer
service, reservation service, parking service, etc.

3.2

energy transfer service

charging service

complete energy transfer process that the service provider provides to the EV user, including
authentication, charging, billing, and settlement, for the time being

Documents

Document Sharing Hub

Full document details: IEC 63119-2 2022


http://www.iso.org/obp
http://www.avadocuments.com/doc/iec-63119-2-2022
http://www.avadocuments.com/doc/iec-63119-2-2022

IEC 63119-2:2022 © |EC 2022 -9-

3.3

EV user ID

unique electronic identifier used to distinguish different EV users, which probably can be a
contract information NO/RFID id/UID

3.4

roaming endpoint ID

REP ID

unique electronic identifier used to distinguish different CSP, CSO or clearing house

3.5
EV supply equipment ID
unique electronic identifier used to distinguish different EV supply equipment

3.6
transaction ID
unique electronic identifier used to label each service transaction

3.7
energy transfer session ID
unique electronic identifier used to label each energy transfer session

3.8

business actor

stakeholder related to EV roaming energy transfer services, including operators, automobile
manufacturers, charging facilities, EV and charging users

3.9

service provider

entity which provides EV service to users, such as charging service provider (CSP) and
charging station operators (CSO)

3.10
EV charging system platform provider
dedicated service party that provides the energy transfer service platform for the CSP/CSO

3.1

home charging service provider
home-CSP

home e-mobility service provider
home-EMSP

entity which has a contract with the EV user and can authorize an energy transfer session to
another CSP/CSO

3.12

visited charging station operator

visited-CSO

CSO that the EV user visits for getting energy transfer service, which is not the EV user’s home-
CSP

3.13
system actor
actor who uses and interacts with the system

3.14
system platform
combination of hardware, software, and data that provides software services

Documents

Document Sharing Hub

Full document details: IEC 63119-2 2022


http://www.avadocuments.com/doc/iec-63119-2-2022
http://www.avadocuments.com/doc/iec-63119-2-2022

-10 - IEC 63119-2:2022 © |EC 2022

3.15

function unit

hardware and software unit that provides information process and exchange function between
different system platforms

3.16

information exchange channel

secured and authenticated communication data high-level link used for exchanging information
between the different platforms

3.17

information exchange session

period that started from the platform authentication and the closing of the platform exchange
channel

3.18
service contract
regulations and provisions of settlement between different CSPs, CSOs and clearing house

3.19

EV energy exchange infrastructure

EV charging service infrastructure

set of associated equipment/systems used to support energy transfer service, which include
EV supply equipment, and may also include supply network, and parking service system
(ground lock system, barrier gate system, etc.)

3.20
EV service infrastructure
EV supply equipment and set of value added service systems

Note 1 to entry: A value added service system may include
— supply network related information which, for example, might be necessary for smart charging services, and

— parking service system (ground lock system, barrier gate system, etc.).

3.21
authentication
process of verifying the identity of the subject as what it claims to be

3.22
authorization
process of granting subject access to particular resources or services

3.23
primary actor
entity involved directly in IEC 63119 domain

3.24
secondary actor
entity involved indirectly in IEC 63119 domain

3.25

identification

procedure of identifying the credential (e.g., contract certificate, credit card number, etc.) to
obtain the information for authentication

3.26

tariff

tariff scheme

formula with parameters to calculate the cost of an energy transfer session Documents
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3.27

price

unit price

value applied to each parameter of the tariff scheme

Note 1 to entry: The price can be dependent on contextual factors, such as the time of the day or the nominal power
of the EV supply equipment.

3.28

cost

total cost

series of process that manage to provide energy transfer service to the EV user

Note 1 to entry: The cost includes authentication and authorization from home-CSP, charging operation from
visited-CSO and transaction between these two platforms.

3.29

switch table

complicated information structure, which stores REP ID and relevant service URI, provides the
path selection from incoming REP entries to initiate outgoing REP URI entries based on the
destination REP ID

3.30

charge plan

combined set of user’s preferences which could include the energy transfer plan, monetary
goals, mobility needs

EXAMPLE expected start time, expected departure time, expected amount of energy/power, etc.)

4 Abbreviated terms

PnC plug and charge

SOC state of charging

PKI public key infrastructure
SDR service detail record

SP system platform
OID operator identification
URI universal resource identification

5 General requirements

5.1 General

Clause 5 presents the general requirements that an implementer of the roaming protocol shall
follows.

5.2 System requirements
5.2.1 General

In the charging roaming service system, the charging roaming service achieves the service
collaboration of different CSP/CSOs. Coherent system roles fall into two categories: primary
actors and secondary actors. The system functions provided directly by the primary actors are
to complete the information exchange process of the charging roaming service, and the system
functions provided by the secondary system actors are used to support users to obtain the
complete service transaction process. See Table 1.
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Table 1 — System actor categories

System actor Actor type

EV charging service provider system platform (SP system platform) Primary actor

EV charging station operator system platform (CSO system platform) Primary actor

Clearing house system platform (CH system platform) Primary actor

EV services provider system platform Secondary actor
EV parking services provider system platform Secondary actor
Third-party charging services provider system platform Secondary actor
EV charging service infrastructure Secondary actor
EV user Secondary actor
EV Secondary actor

5.2.2 CSO system platform requirement

The CSO system platform is responsible for collecting, processing, and managing the
information of the EV energy exchange infrastructure. It may exchange the information with the
superior CSP platform.

The main functions of the CSO system platform include charging equipment registration,
management, monitoring, remote control; user identification may be included under some
scenarios.

The CSO system platform complies with the cybersecurity and data privacy requirements
according to 5.3.

5.2.3 CSP platform system requirement

The CSP system platform is responsible for the EV or EV user registration and management,
providing the charging transaction records, managing the payment, settlement information, and
completing information interaction with the CSO system platform and other third party platforms.

The main functions of the CSP system platform include user identification, charging service
authentication and authorization, billing, and settlement.

The CSP system platform complies with the cybersecurity and data privacy requirements
according to 5.4 and IEC 63119-31.

5.3 Communication requirements
The platform which implemented roaming endpoint shall

e be based on IPV4/IPV6, and support bidirectional information exchange,

e support synchronous and asynchronous message mechanism,

e support request/response and publish/subscribe model,

e be capable of transmitting encrypted and/or signed message payload sub-elements, and
e be able to control the message transmitting priority by the application layer.

-
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5.4 Cybersecurity requirements
5.4.1 Data transmission security

The information exchange between the REPs may adopt state of the art secure communication
technology.

5.4.2 Role identification

The information exchange between the REPs shall adopt a trusted platform access
authorization mechanism to ensure the authenticity of the identity of the information-sharing
platform.

5.4.3 Information privacy protection

Privacy-preserving technology should be adopted in order to protect EV user privacy
information in all cases where regulation is demanding it. For example, by applying
pseudonymization, anonymization and de-identification.

5.4.4 Information sharing principle

Information should be shared securely exclusively with the corresponding recipient. When
necessary, for example, end-to-end encryption or role-based access control may be applied.

5.4.5 Encryption key usage and management

The security and integrity of transmitted and received data should be guaranteed during the
message transmission between the operators' platforms. PKI should be considered.

5.4.6 Agreement sharing principle

All roaming service parties, including CSP, CSO and clearing house, shall have an agreement
on information sharing. Furthermore, the clearing house shall have an agreement with each
CSP and CSO on information sharing.

5.5 Unique identifier
5.5.1 Requirements of the unique identifier

To achieve the roaming between the different platforms, the following requirements may be
fulfilled.

e All the identification such as REP ID, equipment ID, connector ID, energy transfer
transaction ID, etc., which are used by roaming endpoint may be universally unified and
unique.

e The identification field should consist of two parts: global and local.

e The global part of the identification shall be public and unique.

e The local part of the identification may be defined and managed respectively by CSP/CSO.

e The information routing and destination addressing may be realized by distinguishing the
global part of the ID during the information exchange for roaming.

5.5.2 Classification of the global ID

According to ISO 15118-2:2014, Annex H, the global identifiers used by the roaming endpoint
are classified as follows:

— REP ID: the unique ID of the CSP/CSO/clearing house which implements the roaming
endpoint;
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— equipment ID: the unique ID of the dedicated equipment or charging station owned by the
roaming CSP/CSO;

— EV connecting point ID: the unique ID of an EV supply equipment connector or outlet socket
owned by the roaming CSP/CSO;

— energy ftransfer transaction ID: the unique number of the roaming energy transfer
transaction;

— e-mobility account identifier (eMA ID : the unique ID of the account of an EV user (with
contract ID, service levels, etc.) and thus to any kind of an e-mobility service that the service
provider can offer to EV user (charging, search and find EVSE, etc.).

5.5.3 Definition of the global identifier

The global identifier encapsulates the original protocol issuer ID, original format ID and original
ID. See Table 2.

Table 2 — Structure of the global identifier

Format issuer ID Format ID Original ID (local ID)

4 Bytes (ALPHA / DIGIT/ “*”) 4 Bytes (ALPHA / DIGIT/**”) (ALPHA / DIGIT)

NOTE 1 ALPHA is the element of [%x41-5A / %x61-7A]; according to RFC 5234 (7-Bit ASCIl));a-z/A-Z.
NOTE 2 DIGIT is the element of [%Xx30-39]; according to RFC 5234 (7-Bit ASCIlI);0-9.
NOTE 3 Alpha characters are interpreted case-insensitively.

NOTE 4 If the length of the actual format issuer ID or format ID is shorter than 4 Bytes, add the padding symbol
"*"in front.

Each section is defined in Table 3.

Table 3 — Definition of the global identifier syntax

Section Definition

Format issuer ID Indicates which protocol issuer formats the encapsulated protocol:
"*GBT" indicates CN protocol;
"EMI3" indicates EMI3 format.

Format 1D Refers to the version number of the current protocol, defined by the
protocol issuer

Original identifier (local identifier) Alphanumeric characters, which refer to the original ID (local ID) such as
GBT ID, EMI3 ID

NOTE 1 The definition of EMAID/EVSEID in Europe are defined in
IDACS-ID format and syntax (https://www.benelux-
idro.eu/sites/default/files/2021-06/IDACS %20-
%201D%20Format%20and%20syntax.pdf)

NOTE 2 ConnectorlID for CN system is defined in T/CEC 102-2

5.6 Identification method type

All the identification methods, such as Apps, RFID, PnC, etc., which are used by the roaming
endpoint may be generally defined as below.

e Apps
Identification mode where the EV user provides the EV connecting point ID and contract
information by the mobile device through the internet before plugging the vehiclb
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Document Sharing Hub

Full document details: IEC 63119-2 2022


http://www.avadocuments.com/doc/iec-63119-2-2022
http://www.avadocuments.com/doc/iec-63119-2-2022

IEC 63119-2:2022 © |EC 2022 - 15—

e RFID

Identification mode where the EV user provides the contract information by swiping the RFID
card before plugging the vehicle.

e PnC

Identification mode where all aspects of charging are automatically taken care of with no
further intervention from the EV user. There are two types of PnC identification mode that
may be defined. For example,

— Typel1 PnC=ISO 15118 PnC, and
— Type2 PnC=GBT PnC.

5.7 Session and transaction
5.7.1 General

Session and transaction should be used to describe service billable constituent parts.

5.7.2 Session

Collection of all billable items of one user at a specific service time.

A service session is the container of other sessions, and it contains at least one session
mentioned in Table 4.

Table 4 — Session categories

Session type Description Detailed record
Reservation session Collection of all reservation Data is collected in the reservation detailed
transactions. record (RDR)
Energy transfer session Collection of all energy transfer Data is collected in the energy detailed
transactions. record (EDR)
Parking session Collection of all parking transactions. | Data is collected in the parking detailed
record (PDR)

One service session consists of one energy transfer session at least, and one or two other
sessions under condition. See Figure 5-1.

(T - - -~ A
|

, Energy transfer
I session )
________ )
Reservation |
session )

Service session

|
N e )

IEC
Figure 5-1 — Service session structure

5.7.3 Transaction

One session may be divided into small billable parts by one action or event. A transaction is
the smallest billable part. See Figure 5-2.
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Figure 5-2 — Relationship between session and transaction
5.7.4 Service session flowchart diagram
For details of service session data diagram, see Clause B.1.
A diagram of a service session is shown in Figure 5-3.
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Service Session - Collection of all billable items of one User at a specific service time.
Data is collected in the Service Detail Record (SDR).

Reservation Session - Collection of all Reservation Transactions.
Data is collected in the Reservation Detailed Record (RDR)

| Reservation Transaction - Smallest billable part of a Reservation

Energy Transfer Session - Collection of all Energy Transfer Transactions. Data is collected in the Energy Detailed Record (EDR)

Energy Transfer Transaction - Smallest billable part of a Energy Transfer

Parking Session - Collection of all Parking Transactions. Data is collected in the Park Detailed Record (PDR)

Park Transaction - Smallest billable part of Parking

by

C

Figure 5-3 — Diagram of service session

e Service session period
The time slot between the service authorization request and the ending of the whole service.
e Energy transfer session period

The time slot between the energy transfer service authorization request and the ending of
the energy transfer service.

e Parking session period

The time slot between the parking service authorization request and the ending of the
parking service.

¢ Reservation session period
The time slot between the reservation service authorization request and the ending of the

reservation service.

6 Architecture

6.1 System architecture

Figure 6-1 shows the system architecture.
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There are 6 actors involved in the roaming business, which are defined in Table 5.

Table 5 — Definition of actors

Full document details: IEC 63119-2 2022

Actor type Business role System actor System actor description Actor type
name
Primary actor Clearing house | CH platform Information routing and System
forwarding system that links
multiple home-CSPs and visited-
CSOs
CSP/EMSP CSP/EMSP platform | IT system about EV user System
management and user account
management
CSO CSO platform IT system about infrastructure System
management and charging
control management
Secondary EV user Application system Apps or RFID card System
actor
EV supply EV supply IT system about charging device System
equipment equipment system management and charging
control management
EV EV board system IT system about EV management | System
and charging control
management
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6.2.2 Systems actors

According to the overview of EV services and communication interfaces introduced in
IEC 63119-1, there are three main business service roles in the system scope. These service
roles are visited-CSO, home-CSP and clearing house.

Given roaming system architecture, three types of system platforms afford the group business
service roles, including CSO platform, CSP/EMSP platform, and clearing house platform, all of
which have a roaming endpoint.

e CSO platform: platform for a real time monitoring and controlling for the EV supply
equipment. Moreover, it is responsible to manage the energy transfer request.

e CSP/EMSP platform: this platform helps the charging service provider to offer the charging
services to the EV user. The platform is responsible for the EV user relationship
management, operation of a charging transaction, and roaming service. By the means of
roaming service, CSP/EMSP will help EV users to access charging services provided by
other CSP/EMSP or CSO.

e Clearing house platform: this platform helps independent CSP/EMSP to complete charging
services by roaming mechanism. There are 2 different ways for the roaming service to fulfil
the roaming service:

— with the connection to clearing house;
— with a peer-to-peer connection.

e EV user: the actor who utilizes the charging service to reenergize the EV, and does not have
a contract with the visited charging station operator.

¢ Roaming endpoint: this is an interface that realizes the information exchange for roaming
service between the different business roles.

6.3 Roaming function domain
6.3.1 General
According to charging roaming definition, there are five business areas defined in 6.3.2 t0 6.3.6:

e general information exchange;
o tariff and pricing;

e energy transfer management;
o certification handling;

e support functions.
6.3.2 General information exchange

The visited-CSO platform publishes infrastructure information and operational status to the
home-CSP platform, which provides the charging station locating service to EV users.

6.3.3 Tariff and pricing

According to the charging service contract, the visited-CSO platform and the home-CSP
platform negotiate and confirm charging service pricing list, and manage the charging service
prices under specific conditions

6.3.4 Energy transfer management

A series of processes that manage the energy transfer aspect of the charging service.
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6.3.5 Certification handling

The certificate management function, though the visited-CSO platform and the home-CSP
platform, includes certificate installation and certificate update.

6.3.6 Support functions

The visited-CSO platform exchanges maintenance and management information with the home-
CSP platform. The visited-CSO can inform the home-CSP about planned maintenance windows
or outage information.

6.4 Clearing house function

A clearing house is an information exchange HUB that passes charging transaction requests to
the appropriate CSP or CSO, depending on the device or the user's unique information head.
See Figure 6-2.

Figure 6-2 — Clearing house function

6.4.1 Transaction hub switch

The clearing house operates in the hub switch mode, which includes the following functions.
See Figure 6-3.
1) Switch table recognition

According to the roaming contract agreement, the switch table may be established. And the
switch table may be maintained and updated regularly. If a charging roaming request is
submitted to the clearinghouse, the next destination URI can be selected according to the
OID information in the table.

2) Switch and forward

The clearing house may establish and maintain communication connections between
different CSO and CSP platforms by definitive switch table. And it can forward various
roaming service request messages of charging transactions to the definitive system
platform.

3) SDR repository

The clearing house stores all the list of charging transaction data records, which are
transferred through the clearing house.
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4) Clearing

The clearing house classifies all the list of service session data records regularly, and then,
completes data checking and verifying. The clearing house will generate account bills
regularly to different operators.

Switch table
VCSP1-0OID : URI1
VCSP2-0OID : URI2
HCSP1-0ID : URI3
HCSP2-0ID : URI4

Transaction 1
VCSP1 --—-> HCSP2

Transaction 2
HCSP1 ---> VCSP2

=5 R
' '

[« URI1 |
[«—] URI2

Clearing house

| Visited CSO SP1

o |

Home CSPSP1 |

| Visited CSO SP2 Home CSPSP2 |

SDR repository
SDR1

(VCSP1-0OID/HCSP2-0ID)
SDR2

(HCSP1-OID/VCSP2-0ID)

IEC
Figure 6-3 — Clearing house

6.4.2 SDR reconciliation

Each SDR may be created after the charging authorization is confirmed and the complete record
information is filled after the charging is completed.

The visited-CSO system platform OID and the home-CSP system platform OID need to be
marked.

Each SDR needs to be transferred to the home-CSP platform in time after it is generated by the
visited-CSO system platform.

The visited-CSO system platform regularly reconciles the detailed information of SDRs with the
home-CSP system platform in order to confirm the conformance between the operator’s system
platforms.

Details of SDR general structure is described in Clause B.2.
6.4.3 Settlement
After the clearing house gets the SDR reconciliation result, it needs to classify and summarize

SDRs into a bill due to the contract. The bill will be referred to as the basis when home-CSP
operators pay for each different visited-CSO for roaming service regularly.

7 Use cases view

71 Use case hierarchy diagram

Figure 7-1 shows a use case hierarchy diagram.
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Figure 7-1 — Use case hierarchy diagram

7.2 Use case hierarchy layer

According to the requirement vision, the use case of the charging roaming service will be
classified in a hierarchy with multiple layers. Figure 7-2 shows the use case hierarchy diagram
overview of charging roaming. The use case hierarchy of charging roaming service is composed
of two layers:

e 1-Layer: use case group layer,;

e 2-Layer: use case layer.

In the use case view, the 1-Layer is defined as a use case group layer which is classified in 5
domains of the charging roaming service use cases. The 2-Layer is defined as a use case layer.
Each use case group may include one or several use cases.
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Figure 7-2 — Use case hierarchy diagram of charging roaming
Table 6 presents the index and description of the use case groups.

Table 6 — Use case group index and description

Group index Group description
Use case group 1 General information exchange
Use case group 2 Tariff and pricing
Use case group 3 Energy transfer management
Use case group 4 Credentials handling
Use case group 5 Supporting functions

These use case groups are classified by the difference of key service visions as follow.

a) General information exchange: the key service vision of information sharing service is to
share charging facilities operating information, such as static information and dynamic
information, among different CSP/CSO platforms. By information sharing service, EV users
can access real-time information to find available charging stations through an application
or a website, etc.

b) Tariff and pricing: according to the charging service contract, the visited-CSO platform and
home-CSP platform negotiate exchange and confirm the charging service pricing list, and
manage charging service prices under specific conditions.

c) Charging control: the key service vision of service interaction service is to allow only
authenticated users to access charging services, including starting and stopping energy
transfer or monitoring charging status and so on, from different CSP/CSO platforms. By
interaction service, EV users can get an energy transfer service without blocking.

d) Credentials handling: the key service vision of account billing and settlement service is to
manage the EV user account and to complete billing and settlement among different
CSP/CSO platforms. There are three forms of settlement mechanism: peer-to-peer form,
centralized form, and cached form. By billing and settlement service, EV users can pay and
manage their bills conveniently.

e) Supporting functions: the visited-CSO platform exchanges maintenance and management
information with the home-CSP platform. The visited-CSO can inform the CSP about
maintenance planning schedules or about outage information.

7.21 Use case groups

Figure 7-3 shows the use case domain overview of the 1-Layer in the hierarchy diagram.
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Figure 7-3 — Use domain overview of the 1-Layer in the hierarchy diagram

Charging roaming service includes three use case domains. They are information sharing
domain, service interaction domain, and account billing and settlement domain. See Figure 7-4.
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Figure 7-4 — Use case groups overview

7.2.2 Use case list

For roaming, these use cases are classified as shown in Table 7. All the use cases will be
further explained in detail in Clause 8.
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Table 7 — Use case list

Use case groups Use cases
UC list Name Description
The coherent platform system establishes a reliable
Platform ) f ) . .
uc1-1 s connection to exchange information, complying with
authentication ; . ;
the information security rules.
General . . . . . ,
. . Sites information Static information exchange between the CSP's
information uc1-2 ) .
exchange platform system, such as site name, location, etc.
exchange
Sharing dynamic Dynamic information exchange between CSP's
UC1-3 status of EV supply platform systems, such as charging station working
equipment status, connection status, etc.
Inf h csp Make the cost structure of tariffs for use of the
uc2-1 ntorm nome-¢ on charging infrastructure visible and available for the
tariff information rd
user or any other 3 party.
Tariff and pricing
Home-CSP request Make the cost structure of tariffs for use of the
uc2-2 tariffs from visited- charging infrastructure visible and available for the
CSO user or any other 3" party.
Start charging
UC3-1 roaming locally at the
EV supply equipment
Start charging . .
UC3-2 roaming remotely from Start charging service on EV user demand
home-CSP
Start charging
ucs-3 roaming by PnC
Stop energy transfer .
UC3-4 session via home- Stop charging an E\( SO t‘hat the EV user can unplug
and leave the charging site.
CSP
Complete a charging . .
UC3-5 transaction in a Completing the energy transfer tran.sactlon,.the
: . system generates a complete charging service order
roaming scenario
Collecting dynamic Collecting data about the charging process during
UC3-6 L )
charging information energy transfer, such as SOC, voltage, current, etc.
EV user can update the charge plan that has been
Charge plan provided at the start via the home-CSP application (or
ucs-7 L . :
exchange any other communication channel that is available
Energy transfer between home-CSP and EV user)
management
The home-CSP wants to have a charge spot available
when the EV user arrives at this target.
The visited-CSO/CSO wants to have the possibility to
account for the reservation to the home-CSP.
The process begins when the user has selected a
Reservation of an EV geographical region, a charging pool after e.g. search
ucs-8 supply equipment and find process (see the corresponding UC) or a
specific EV supply equipment ID for reservation of a
charging possibility. It stops when the EV user starts
the charging process, cancels the reservation or a
timeout is reached.
The EV user might also be redirected to another
charging pool or EV supply equipment.
SDR information Accomplish financial settlement data exchange
UC3-9 between home-CSP and visited-CSO according to the
exchange
contract.
The visited-CSO receives update request for the
UC3-10 Update charge plan charge plan from another channels than the EV user,
by visited-CSO activates this updated charge plan and may inform the
home-CSP and EV user about this change.
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Use case groups Use cases
UC list Name Description
Support online Visited-CSO wants to perform the online identification
UcC4-1 identification of the of an EV user whose home-CSP has a roaming
user at a visited-CSO contract with the visited-CSO.
Credentials Pre-distribution of Home-CSP pre-distributes credential-related
handling information to support | information to visited-CSOs to support off-line
ucC4-2 offline identification of | authorization of the user when the communication
the user at a visited- between visited-CSO and home-CSP is not available
CSO at the time of the user identification.
During the routine service operating time some
planned or unplanned event will cause unavailability of
services from visited-CSO. These events may be
encapsulated in maintenance or outage Information. If
UC5-1 Maintenance/ visited-CSO can share these information to home-
outage information CSP, the home-CSP should send a request for
additional information when the visited-CSO shares
outage/maintenance information to the home-CSP.
The home-CSP should provide it to their first level
support or directly to their EV users.
This use case refers to the cable still locked while the
Supporting Emergency cable charging service has been finished or unexpectedly
functions unlocking after interrupted. As a result, users need to contact home-
uUC5-2 charding service CSP to emergency unlock the cable. home-CSP needs
irging to transfer the command to the visited-CSO to
activated . ) .
accomplish the cable unlocking through roaming
service.
This use case refers to the cable locked by mistake,
as well as the charging service activation failed. The
Emergency cable user cannot unlock the cable by the regular process.
UC5-3 unlocking for charging | As a result, users need to contact home-CSP to
service activation perform the emergency unlock the cable. Home-CSP
failed needs to transfer the command to the visited-CSO to
accomplish the cable unlocking through roaming
service.

8 Use cases

NOTE The tradenames cited in Clause 8 are examples of suitable products available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by IEC of these

products.

8.1  General information exchange

8.1.1

UC1-1 Platform authentication

Table 8 shows the description of UC1-1 platform authentication.

Table 8 — Use case description for platform authentication

No. Type Description
1 Index of use UCA-1
case
2 Use case name Platform authentication
L The platform will establish a reliable connection to exchange information,

3 Objectives . ) ; . .
complying with the information security rules.
When two system platforms need to exchange information, it is necessary to

3.1 Use case context | establish a reliable connection. This use case is for completing the platform
authentication and establishing a reliable channel connection.
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No. Type Description
See the system architecture in Figure 6-1.
Two roaming communication mode defined in the roaming system architecture:
a) |13 communication mode;
b) 14 communication mode.
Two processes of communication mode will be defined in:
1 13 communication mode
In I3 communication mode, which be defined in the Clearing House centralized
communication mode, the home-CSP platform or visited-CSO platform, which is
one of initiating peer, may initiate communication to the Clearing House.
1) The initiating peer sends a connection request to the Clearing House.
2) If the connection is
a) not active, or
b) the response is out of time limit,
an initialization of connection request will be performed by the initiating peer.
4 Description 3) The initiating peer initiates a connection to the Clearing House and triggers
the authentication process.
4) The initiating peer and the Clearing House establish a secure connection with
mutual trust relationship.
2 14 communication mode
In 14 communication mode, which be defined in peer to peer communication
mode, the home-CSP platform and visited-CSO platform can both be initiating
peers.
1) The initiating peer sends a connection request to the other peer.
2) If the connection is
a) not active, or
b) the response is out of time limit,
an initialization of connection request will be performed by the initiating peer.
3) The initiating peer initiates a connection to the other peer and triggers the
authentication process.
4) The initiating peer and the other peer establish a secure connection with
mutual trust relationship.
1) Clearing House, home-CSP and visited-CSO can be reached by each other.
- 2) Clearing House, home-CSP and visited-CSO have signed a business contract.
5 Prerequisites
3) Authentication parameters have already been distributed between Clearing
House, home-CSP and visited-CSO.
1) Clearing House, home-CSP and visited-CSO shall utilize the same networking
protocol and interactive mechanism.
2) Clearing House, home-CSP and visited-CSO shall keep peer authentication
parameters classified.
3) Clearing House, home-CSP and visited-CSO shall monitor the availability of the
connection.
6 Requirements
4) The connection shall be deactivated by the time limit, and a new connection
needs to be re-established if necessary.
5) The connection between independent platforms shall obey confidentiality,
integrity, and reliability.
6) Authentication security between Clearing House, home-CSP and visited-CSO is
ensured by the pre-agreed encryption mechanism.
. The platforms have been connected and the information channel established
7 End conditions
successfully.

Figure 8-1 shows a UC1-1 sequence diagram.
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Peer A Peer B
Start charging. Request
Start charging. Return
.................................................................. }
P Authentication process. Request
Authentication process. Confirm 4

4------,--.--.'

IEC

Figure 8-1 — Use case sequence diagram for platform authentication

UC1-2 Sites information exchange

Table 9 shows the use case description for Sites information exchange.

Table 9 — Use case description for Sites information exchange

No. Type Description

1 ICr;dSe(;x of use uc1-2

2 Use case name Sites information exchange

3 Objectives The home-CSP wants to obtain site information from the visited-CSO.
The visited-CSO shares the charging site information with the home-CSP.
— Site information (site ID, address, operator).
— Service set (AC, DC, WPT, BPT, ACD, WiFi, VAS, etc.).
— Capabilities (max power, capacity, voltage, etc.).

3.1 Use case context | —  Connector type (Combo 1, Combo 2, CCS, etc.).
— Protocol type (ISO1 5118, CHAdeMO, GBT).
— Payment type (RFID, PnC, Apple Pay, Samsung Pay, We Chat, etc.).
This system use case may be adopted to roaming scenario in charging site
navigation service. See Clause A.2.
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No. Type Description

A Update the site information (pushing)

1) The visited-CSO sends the information of one site to home-CSPs through a
roaming endpoint upon changes.

B Update sites information (pushing)

1) The visited-CSO sends the site’s information to home-CSPs through a
4 Description roaming endpoint.

C Request all sites information (pulling)

1) The home-CSP sends requests of all sites information to visited-CSO
through a roaming endpoint.

2) The visited-CSO sends all sites information to home-CSP by pages through
a roaming endpoint.

The home-CSP has contracted with visited-CSO directly, and Clearing House if any

5 Prerequisites operates the EV supply equipment that the user is interested in.
6 Requirements N/A
7 End conditions The home-CSP received the site information from visited-CSO.

8.1.3 UC1-3 Sharing dynamic status of EV supply equipment

Table 10 shows the description of UC1-3 sharing dynamic status of EV supply equipment.

Table 10 — Use case description for sharing dynamic status of EV supply equipment

No. Type Description
1 Index of use uc1-3
case
2 Use case name Sharing dynamic status of EV supply equipment
3 Objectives The home-CSP wants to obtain dynamic status information of a single or multiple

EV supply equipment.

The home-CSP provide the dynamic status of EV supply equipment, getting and
refreshing from visited-CSO, via APP, websites or other methods, when EV user
needs to:

a) search for charging service available, or

b) make reservations.

The dynamic status of an EV supply equipment includes the following:
— EV connecting point ID;

— status (occupied, available, reserved, unavailable);

(opt) available time (the earliest available time, if not now);
341 Use case context | _ (opt) available duration (duration available before the reservation, if any).

This use case is related to "EV supply equipment information sharing", which
shares information like:

— site information (Site ID, address, operator);

— service set (AC, DC, WPT, BPT, ACD, WiFi, VAS, etc.);

— capabilities;

— connector type (Combo 1, Combo 2, CCS, etc.);

— protocol type (ISO 15118, CHAdeMO, GBT);

— payment type (RFID, PnC, Apple Pay, Samsung Pay, We Chat, etc.).
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No. Type Description
A Request the dynamic status of EV supply equipment (pulling)
1) The home-CSP requests the status of one or more EV supply equipment
through a roaming endpoint.
2) The visited-CSO sends the status of requested EV supply equipment to
home-CSP through a roaming endpoint.
4 Description B Periodically update the status of EV supply equipment (periodic pushing)
1) The visited-CSO periodically sends the status of its EV supply equipment to
home-CSPs through a roaming endpoint.
C Update the status of EV supply equipment when it changes (continuous
pushing)
1) The visited-CSO sends the status of its EV supply equipment to home-CSPs
through a roaming endpoint whenever it changes.
The home-CSP has contracted with visited-CSO directly, and Clearing House if any
o operates the EV supply equipment that the user is interested in.
5 Prerequisites - —
For pushing updates, the home-CSP and visited-CSO already agreed on what and
when to update the status of EV supply equipment.
Requirements N/A
End conditions The home-CSP received the up-to-date EV supply equipment operation status.

8.2 Tariff and pricing
8.2.1 UC2-1 Inform home-CSP on tariff information

Table 11 shows the description of UC2-1 Inform home-CSP on tariff information.

Table 11 — Use case description for Inform home-CSP on tariff information

No. Type Description
1 Index of use UC2-1
case
Use case name Inform home-CSP on tariff information
Objectives Make the cost structure of tariffs for use of the charging infrastructure visible and

available for the user or any other 3™ party.

3.1 Use case context | The home-CSP requests the visited-CSO on the cost of charging at the visited
charging infrastructure of the visited-CSO.

Prior to any charging event, the home-CSP requests updated information on tariffs.
Tariff information is per each individual EV supply equipment.

The tariff information also contains the cost structure from which the tariff is the
build-up.

Cost structure needs to be flexible enough to support different legal requirements in
different regions and different protocols (e.g. in ISO 15118, time-based tariff
information based on 24/7). The visited-CSO will inform all home-CSP when a tariff
is changed.

Pricing components should be in such a way that it will be beneficial for the user,
the location owner, the energy supplier and other third party suppliers.

4 Description Step 1 visited-CSO pushes tariff information to home-CSP.
Step 2 home-CSP replies a confirm message for updating acceptance.
Prerequisites Agreed used of protocol, incl. transfer method, security, and tariff structure
Requirements Safe and robust transfer set-up

Automatic failure detection, re-connect and re-submit, SLA and enough bandwidth
Visited-CSO shall provide the presently used tariffs and their tariff structures

7 End conditions Information is shared between the two end-points
Information is 100 % correct
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UC2-2 home-CSP request tariffs from visited-CSO

Table 12 shows the description of UC2-2 home-CSP request tariffs from visited-CSO.

Table 12 — Use case description for home-CSP request tariffs from visited-CSO

No. Type Description

1 Index of use Uc2-2

case

2 Use case name Home-CSP request tariffs from visited-CSO

3 Objectives Make the cost structure of tariffs for use of the charging infrastructure visible and
available for the user or any other third party.

3.1 Use case context | At an energy transfer session, the actual tariff information is submitted to the home-
CSP which can be used to inform the EV user on the actual tariff of the energy
transfer session.

The tariff information also contains the cost structure from which the tariff is the
build-up.

4 Description Step 1 : home-CSP sends a tariff information request to visited-CSO.

Step 2: visited-CSO receives the request and replies with tariff information.

5 Prerequisites Agreed used of protocol, incl. transfer method, security, and tariff structure

6 Requirements Visited-CSO shall provide the presently used tariffs and their tariff structures.

The provided tariffs shall have the level of detail that allows to calculate the price of
the energy transfer session.

7 End conditions Information is shared between the two end-points
Information is 100 % correct

8.3 Energy transfer management

8.3.1 UC3-1 Start charging roaming locally at the EV supply equipment
Table 13 shows the use case description for Start charging roaming locally at the EV supply
equipment.
Table 13 — Use case description for Start charging
roaming locally at the EV supply equipment
No. Type Description
1 Index of use UC3-1
case
2 Use case name Start charging roaming locally at the EV supply equipment
3 Objectives To start charging a car locally with the interaction between users and the visited EV
supply equipment.
3.1 Use case context | The EV user arrives at a charging station to charge his/her car. The charging

station belongs to a visited-CSO, which has a connection with his/her home-CSP.
The EV user plugs in and starts the energy transfer session locally with a valid user
credential. The credential type can be an RFID card, username/password, or a QR
code scanned by the EV supply equipment camera, etc.

This system use case may be adopted to roaming scenario in using RFID card in
charging service. See Clause A.3.
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No. Type Description

4 Description 1) The visited-CSO collects user's credential information, finds the home-CSP,
and creates a service session for collecting all relevant information regarding
the energy transfer session.

2) The visited-CSO sends Start charging request to the home-CSP through the
roaming endpoint. Request will include the following:

a) credential information;

b) EV supply equipment identification;

c) visited-CSO service session identification;

d) charge plan.
3) The home-CSP will validate the provided user’s credential information.
4) When result is "fail™

a) home-CSP replies with result "fail" and indication of reason;

b) visited-CSO informs the EV user via the EV supply equipment via display,
led-lights or signals;

c) home-CSP informs the EV user via the app (or any other communication
channel that is available between home-CSP and EV user);

d) this use case ends and goes to end conditions.
5) When result is "success":

a) home-CSP creates a service session for collecting all relevant information
about the energy transfer session;

b) home-CSP stores provided charge plan (updates for the charge plan are
handled by UC3-7);

c) home-CSP replies with result "success" and provides the visited-CSO with
the home-CSP service session identification;

d) visited-CSO starts the charging at the EV supply equipment and notifies the
home-CSP.

5 Prerequisites The home-CSP has a business and IT connection with the CSO system.

The EV supply equipment is available and has not been reserved by others.

6 Requirements N/A

7 End conditions Success:
* The charging is started.

» ldentifications of the service sessions have been exchanged for future
messages regarding the charging.

Fail:
*« The charging cannot be started.

» The EV user must leave the site or try other credentials.

Figure 8-2 shows the UC3-1 sequence diagram.
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Figure 8-2 — Use case sequence diagram for Start charging
roaming locally at the EV supply equipment

8.3.2 UC3-2 Start charging roaming remotely from home-CSP

IEC

Table 14 shows the description for Start charging roaming remotely from home-CSP.
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Table 14 — Use case description for Start charging roaming remotely from home-CSP

No. Type Description
1 Index of use UC3-2
case
2 Use case name Start charging roaming remotely from home-CSP
o To start charging a EV remotely with the interaction between users and the home-
3 Objectives CSP
The EV user arrives at a charging station to charge his/her car. The charging
station belongs to a visited-CSO, which has a connection with his/her home-CSP.
The EV user plugs in and starts the energy transfer session remotely with a mobile
3.1 Use case context | @pp of the home-CSP (or any other communication channel that is available
between home-CSP and EV user).
This system use case may be adopted to roaming scenario in using QR code
scanning, A sample of the QR code is described in Clause A.1.
1) The home-CSP creates a service session for collecting all relevant information
about the energy transfer session.
2) Optional: the home-CSP calculates a charge plan for the service session,
based on the default settings given by the EV user and known by the home-
CSP.
3) Optional: the calculated charge plan is presented to the EV user, when the
modification of Charge Plan is available.
4) The home-CSP sends start charging request to visited-CSO through roaming
endpoint. The request will include the following:
a) credential information;
b) EV supply equipment identification;
c) service session identification;
d) optional charge plan.
4 Description 5) The visited-CSO validates the start charging request.
6) When result is "fail":
a) visited-CSO replies with result "fail" and indication of reason;
b) home-CSP informs the EV user via the app (or any other communication
channel that is available between home-CSP and EV user);
c) this use case will end and go to end conditions.
7) When result is "success":
a) the visited-CSO creates a service session for collecting all relevant
information about the energy transfer session;
b) the visited-CSO starts the charging at the EV supply equipment and notify
the home-CSP including the assigned charge plan;
c) the home-CSP informs the EV user via the app (or any other communication
channel that is available between home-CSP and EV user).
The home-CSP has a business and IT connection with the CSO system.
The EV supply equipment is available and has not been reserved by others.
5 Prerequisites The user has logged into the mobile app or website.
The home-CSP may keep in its database all the latest equipment status and tariff
info from visited-CSO.
6 Requirements N/A
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No. Type Description

Success:
* The charging is started.
* Charge plan has been applied.

» ldentifications of the service sessions have been exchanged for future
messages regarding the charging.

Fail:

7 End conditions

» The charging cannot be started.

*« The EV user must leave the site or try other credentials.

Figure 8-3 shows the UC3-2 sequence diagram.

Home-CSP Visited-CSO

Start charging. Request

A J

Start charging. Return

IEC
Figure 8-3 — Use case sequence diagram for
Start charging roaming remotely from home-CSP
8.3.3 UC3-3 Start charging roaming by PnC
Table 15 shows the description of UC3-3 Start charging roaming by PnC.
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Table 15 — Use case description for Start charging roaming by PnC

No. Type Description
1 Index of use uc3-3
case
2 Use case Name Start charging roaming by PnC
o To start charging a EV locally with the interaction between EV users and visited EV
3 Objectives :
supply equipment.
The EV user arrives at a charging station to charge his/her vehicle. The charging
station belongs to a visited-CSO, which has a connection with his/her home-CSP.
The EV user plugs the connector into a visited EV supply equipment, and then
3.1 Use case context | starts the energy transfer session immediately within an automated process,
including automatic authentication and billing, etc.
The PnC here refers to various modes including ISO15118, GB/T 27930-2022,
CHAdeMO 3.0 and etc.
1) The visited-CSO collects embedded credential information and charge plan
from the EV (if not available, use the visited-CSO charge plan), finds the home-
CSP, and creates a service session for collecting all relevant information
regarding the energy transfer session.
2) The visited-CSO sends start charging request to the home-CSP through the
roaming endpoint. Request will include the following:
a) credential information;
b) EV supply equipment identification;
c) visited-CSO service session identification;
d) charge plan.
3) The home-CSP validates the provided user’s credential information .
4) When result is "fail™:
_— a) home-CSP replies with result "fail" and indication of reason;
4 Description
b) visited-CSO informs the EV user via the EV supply equipment via display,
led-lights, signals or via display in the EV;
c) home-CSP informs the EV user via the app (or any other communication
channel that is available between home-CSP and EV user);
d) this use case will end and go to end conditions.
5) When result is "success":
a) home-CSP creates a service session for collecting all relevant information
about the energy transfer session;
b) home-CSP stores provided charge plan for the service session;
c) home-CSP replies with result "success" and provides the visited-CSO with
the home-CSP service session identification;
d) visited-CSO will start the charging at the EV supply equipment and notify
the home-CSP.
The home-CSP has a business and IT connection with the CSO system.
5 Prerequisites
The EV supply equipment is available and has not been reserved by others.
6 Requirements N/A
Success:
* The charging is started.
+ EV charge plan (when provided) has been applied.
- » ldentifications of the service sessions have been exchanged for future
7 End conditions h -
messages regarding the charging.
Fail:
* The charging cannot be started.
*« The EV user must leave the site or try other credentials.
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