BSISO 27145-6:2023

BSI Standards Publication

Road vehicles — Implementation of World-
Wide Harmonized On-Board Diagnostics
(WWH-0BD) communication requirements

Part 6: External test equipment

°
bSl o Documents

Document Sharing Hub

Full document details: BS ISO 27145-6:2023


http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

BS ISO 27145-6:2023 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 27145-6:2023. It
supersedes BS ISO 27145-6:2015, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee AUE/16, Data Communication (Road Vehicles).

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 16218 9
ICS 43.040.10; 43.180

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2023.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 27145-6:2023


https://doi.org/10.3403/30430515
https://doi.org/10.3403/30268104
http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

Full document details: BS ISO 27145-6:2023

BS ISO 27145-6:2023

INTERNATIONAL ISO
STANDARD 27145-6

Second edition
2023-05-05

Road vehicles — Implementation
of World-Wide Harmonized On-
Board Diagnostics (WWH-0OBD)
communication requirements —

Part 6:
External test equipment

Véhicules routiers — Mise en application des exigences de
communication pour le diagnostic embarqué harmonisé a l'échelle
mondiale (WWH-OBD) —

Partie 6: Equipement d'essai externe

= Reference number
= — ISO 27145-6:2023(E)

ISO Documents

= — Document Sharing Hub
e © IS0 2023


http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

BS ISO 27145-6:2023
ISO 27145-6:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2023, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401

CH-1214 Vernier, Geneva, Switzerland

Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org

WWw.iso.org Documents

.. Document Sharing Hub
11 © IS0 2023 - All rights reserved

Full document details: BS ISO 27145-6:2023


http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

BS ISO 27145-6:2023

I1SO 27145-6:2023
Contents Page
FFOT@WOIM ..........oooooooeoeeeee oo es s 858 s \%
IIEIOAUCTION. ......oooooo et s kb8 5858580 vi
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooooeee e85 5 8 1
3 Terms, definitions and abbreviated terMIS ... 2
3.1 Terms and definitions
3.2 X 0] o) o/ V4 £= T cTa B 1) i 0 1O
COMVEIIEIOIIS .........ooooooeeeseeee e85 3
DOCUIMEIIE OVEIVICW.......cccccccieeeeee s s 3
Requirements overview and PrilCIPLES ...

6.1 Basic principles for the graphical notation

6.2 Requirements clustering
6.2.1  OVEIVIEW ..ot
6.2.2  Main requirements clusters

7 External test equUipment reQUITEIMIEIITS ... 7
7.1 GBTIETAL ..t 7
7.2 Applicability of requirements according to local legislation.........coen 8
7.3 User instructions and guidelines..........sesesesnsns .. 8
7.4 Cluster “Mechanical requirements” .8
7.5 Cluster “Electrical requirements and recommendations” ... 9
7.6 Cluster “Communication setup” and connections

7.6.1  CONNECLIONS.....ooooiiiiisircseiseessecs e

7.6.2  COMMUINICATION SETUD ..oooioiiiiiieieeeiieiieie i sssss s
7.7 Cluster “DiagnostiC MESSAZES" ...t

7.7.1  OVEIVIEW ..o

7.7.2  TIMING .o

7.7.3  Negative response handling............ccccee

7.7.4  Error handling of no response from the vehicle..

7.7.5  Setup of ECU LISt .

7.7.6  Setting up ECU communication LISt ...

7.7.7  Setting up data information TSt . ...

7.7.8  Reading DTCS......oiiiiiiicici

7.7.9  Setting up DTC information list

7.7.10 Clear diagnostic information.......

7.7.11 Continuously reading ECU data

8 Roadside check test equipment
8.1 Definition ..o,
8.2 RELATEA USE CASES....ooo oo
8.3 IMpPlementation FEQUITEIMEINTS ...t 24
8.3.1  OVEIVIEW ..o
8.3.2  Application layer
9 Inspection and maintenance (I/M) tesSt @qQUIPIMENT...............cc e, 25
9.1 D EFIIITION .ot 25
9.2

9.3
0.3.1  GEIIETAL e
9.3.2  Application layer

10 Repair shop test equipment
10.1  Definition ..o
10.2  RElAted USE CASES...oooooooooeeeoeeeeeeesseeeeeee oo ssneeee

] Document Sharin%Hub
© IS0 2023 - All rights reserved 1

Full document details: BS ISO 27145-6:2023


http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

BS ISO 27145-6:2023
ISO 27145-6:2023

10.3 Implementation requirements

10.3.1  OVEIrVIEW ..o
10.3.2  APPLICATION TAYET ..o
11 Multiple test equipment COMMUNICATION ... 31
TLD GEIIETAL oo 31
11.2 Behaviour of external teSt @QUIPIMIENT ... 31

Bibliography

Documents

. Document Sharing Hub
v © IS0 2023 - All rights reserved

Full document details: BS ISO 27145-6:2023


http://www.avadocuments.com/doc/bs-iso-27145-6-2023
http://www.avadocuments.com/doc/bs-iso-27145-6-2023

BS ISO 27145-6:2023
ISO 27145-6:2023

Foreword

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

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

[SO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTQ) principles in the Technical Barriers to Trade (TBT), see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 31,
Data communication.

This second edition cancels and replaces the first edition (ISO 27145-6:2015), which has been
technically revised.

The main changes are as follows:

— clarification about cable length;

— rewording for a better clarification of requirements.

Alist of all parts in the ISO 27145 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Overview

This document includes the communication between the vehicle's on-board diagnostics (OBD) systems
and external test equipment within the scope of the World-Wide Harmonized On-Board Diagnostics
Global Technical Regulations (WWH-OBD GTR).

This document has been established in order to apply the unified diagnostic services (specified in
ISO 14229-1) to WWH-0OBD systems.

This document includes the communication between the vehicle's WWH-0OBD systems and external
(off-board) “generic” test equipment within the scope of the country-specific regulatory requirements.

To achieve this, it is based on the Open Systems Interconnection (0OSI) Basic Reference Model specified
in ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems into seven layers.
When mapped on this model, the services specified by this document are broken into:

— diagnostic services (layer 7), specified in ISO 27145-3 with reference to ISO 14229-1,

— presentation layer (layer 6), specified in ISO 27145-2 with reference to SAE J1930-DA, SAE J1939-DA,
SAE J1939-73:2022, Appendix A (FMIs), SAE J1979-DA, and SAE J2012-DA,

— session layer services (layer 5), specified in ISO 14229-2,

— transport layer services (layer 4), specified in ISO 27145-4 with reference to ISO 13400-2,
ISO 15765-2, and ISO 15765-4,

— networklayer services (layer 3), specified in SO 27145-4 with reference toISO 13400-2,1S0 15765-2,
and ISO 15765-4,

— data link layer (layer 2), specified in ISO 27145-4 with reference to ISO 11898-1, ISO 11898-2,
IS0 13400-3,1S0O 15765-4, and IEEE 802.3, and

— physical layer (layer 1), specified in ISO 27145-4 with reference to ISO 11898-1, ISO 11898-2,
ISO 13400-3, IS0 15765-4, and IEEE 802.3,

in accordance with Table 1.

Table 1 — WWH-0BD specification reference applicable to the OSI layer

Applicability OSI seven layer WWH-0BD document reference
Application (layer 7) IS0 14229-1,1S0 27145-3
IS0 27145-2, this doc-
Presentation (layer 6) ?é\l\];:[llsl)930-DA, SAE ]J1939-DA, SAE J1939-73:2022, Appendix A ument
Seven l_ayers SAE J1979-DA, SAE J2012-DA
according to
ISO/IEC 7498-1 Session (layer 5) IS0 14229-2

and Transport (layer 4)

1SO/IEC 10731 IS0 15765-2 DoCAN,
Network (layer 3)

ISO 15765-4 DoCAN

ISO 13400-2 DolP
TCP and IP

Data link (layer 2)

Physical (layer 1)

ISO 11898-1 CAN DLL,
[SO 11898-2 CAN HS,
IS0 15765-4 DoCAN

ISO 27145-4

IS0 13400-3 DolP,
IEEE 802.3

SAE document reference concept

This document references several SAE documents which contain all terms, data and diagnostic trouble
code (DTC) definitions.
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ISO 27145-2 defines a common data dictionary for this document, according to the definitions in the
following documents (Figure 1):

— SAE J1930-DA: this digital annex contains all standardized naming objects, terms, and
abbreviated terms;

— SAE J1939-DA and SAE J1939-73: the digital annex indexes names for suspect parameter numbers
(SPNs) that provide an alternative presentation format for SAE J2012-DA DTCs. SPNs are combined
with failure mode indicators (FMIs) to form the full alternative presentation. These FMIs are
described in SAE ]J1939-73:2022, Appendix A;

— SAE]J1979-DA: this digital annex contains all standardized data items such as data identifiers (DIDs),
test identifiers (TIDs), monitor identifiers (MIDs) and infotype identifiers (ITIDs);

— SAE J2012-DA: this digital annex contains all standardized data items such as DTC definitions and
FTB (failure type byte) definitions.

1SO 27145-2
WWH-0OBD
common data dictionary

1 2

SAE J2012-DA SAE J1979-DA SAE J1930-DA SAE J1939 SAE J1939-73

digital annex of digital annex of E/E digital annex of Top Level [Appendix A]
diagnostic trouble diagnostic test modes electrical/electronic Document
code definitions and systems diagnostic [Appendix C]
failure type byte terms, definitions,
Definitions abbreviations, and \/\ \/\
acronyms

Key
1 SAE digital annexes: data definitions
2 SAE]J1939 series of documents: DTC definitions

Figure 1 — SAE digital annex document reference
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Road vehicles — Implementation of World-Wide
Harmonized On-Board Diagnostics (WWH-0BD)
communication requirements —

Part 6:
External test equipment

1 Scope
This document defines the requirements for the external test equipment as:

— a means of establishing communications between a WWH-0OBD-equipped vehicle and external
test equipment;

— a set of diagnostic services, including addressing methods, to be provided by the external test
equipment in order to exercise the services defined in ISO 27145-3.

This document describes the minimum capabilities or functions in the external test equipment.
Additional functionalities, for example, non WWH-OBD protocols or retrieval of repair and
maintenance information, can be integrated into the external test equipment according to the test
equipment manufacturer needs. The external test equipment designer ensures that no such capability
or function can adversely affect either a WWH-0BD-equipped vehicle connected to the equipment, or
the equipment itself.

When the external test equipment implements functionality, which is not covered by ISO 27145-3, this
functionality is not linked to the timing requirements defined in 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.

ISO 13400-3, Road vehicles — Diagnostic communication over Internet Protocol (DolP) — Part 3: Wired
vehicle interface based on IEEE 802.3

ISO 14229-1, Road vehicles — Unified diagnostic services (UDS) — Part 1: Application layer
ISO 14229-2, Road vehicles — Unified diagnostic services (UDS) — Part 2: Session layer services

ISO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-
related diagnostics — Part 3: Diagnostic connector and related electrical circuits: Specification and use

ISO 15765-4, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) — Part 4:
Requirements for emissions-related systems

ISO 27145-1, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 1: General information and use case definition

ISO 27145-2, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 2: Common data dictionary

ISO 27145-3, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 3: Common message dictionary Documents
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ISO 27145-4, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-

OBD) communication requirements — Part 4: Connection between vehicle and test equipment

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 27145-1, ISO 27145-2 and
[SO 14229-1 apply.

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

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

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

3.2 Abbreviated terms

CALID
CAN
d.c.
DoCAN
DolP
DTC
EMC
ESD
ETEREC
ETEREQ
FMI
GTR
HMI

P
IUPR
MVCI
MI

MIL
NRC
0ODX
VIN

2

calibration identification

Controller Area Network

direct current

Diagnostics over CAN

Diagnostics over IP

Diagnostic Trouble Code

electromagnetic compatibility
electrostatic discharge

external test equipment recommendation
external test equipment requirement
Failure Mode Identifier

Global Technical Regulations
Human-Machine Interface

Internet Protocol

In Use (Monitor) Performance Ratio
Modular Vehicle Communication Interface
Malfunction Indication

Malfunction Indication Lamp

Negative Response Code

Open Diagnostic data eXchange

vehicle identification number
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4 Conventions

This document is based on the conventions discussed in the OSI service conventions (ISO/IEC 10731) as
they apply to diagnostic services.

5 Document overview
Figure 2 shows the reference documents for this document.
This document specifies the following references:

a) IS0 27145-1 specifies the general structure of this document and the use cases applicable to
WWH-0BD GTR;

b) IS0 27145-2 specifies the common data dictionary with references to the following:
1) SAE]J1930-DA defines the terms, definitions, abbreviated terms, etc.;

2) SAE J1939-DA contains all SPNs (parameters), PGNs (messages), and other SAE ]J1939 data
previously published in the SAE J1939 top level document;

NOTE The SAE ]J1939 series of documents presents the definition of emissions-related SPNs and FMIs
for use as DTCs.

3) SAEJ1939-73:2022, Appendix A specifies the FMIs;
4) SAE 1979-DA specifies all data items;
5) SAE J2012-DA specifies the DTC definitions and failure type byte definitions;

c) This document specifies the diagnostic services defined in 1ISO 14229-1 that are applicable to
WWH-0BD GTR;

d) ISO 14229-2 specifies the standardized service primitive interface to separate application and
session layers from protocol transport and network layers;

e) IS0 27145-4 specifies the initialization procedure and includes references to:
1) IS0 15765-4 DoCAN;
2) theISO 13400 series DolP.
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Unified Diagnostic Services (UDS)

OSI Layer 7

Application

)

OSI Layer 6
Presentation

—

1SO 14229-1 UDS
specification and

1SO 27145-1

WWH-0BD
general information
and use case definition

requirements

)

OSI Layer 5
Session

———

1SO 27145-3 SAE 11930-DA
subset WWH-0BD 1:1 o3
common message ’
dictionary \/\
SAE J1979-DA
1:1 | pIDs, MIDs, RIDs,
I1SO 27145-2 InfoTypes
WWH-0BD
common data —
dictionary 1:1 | SAEJ2012-DA
WWH-0BD DTCs
\/_\
1:1 ISO 14229-2 UDS SAE]J1939
P session layer services subset Appendix C
1 SAE J1939-73
\/\ Appendix A

Diagnostic communication over CAN and Internet protocol

|
| |
|
i DoCAN DolP !
T |
| |
I 0SI Layer 4 I
- |
I Transport ISO 15765-2 DoCAN ISO 13400-2 DoIP |
| transport protocol |
| \. J transport protocol
I and and I
L~ ~N\ network network I
| layer services . I
I layer services |
| 0SI Layer 3 |
I Network ISO 15765-4 DoCAN IS0 27145-4 |
I\ ), \_/\ requirements for WWH-0BD \/\ I
: emissions-related connection |
| ﬁ systems between vehicle I
| and test equipment| |
' |
| OSI Layer 2 ISO 11898-1 CAN |
: Data Link data link layer and IS0 13400-3 DoIP | |
|\ / physical signalling IEEE 802.3 based I
| wired vehicle |
I ﬁ I1SO 11898-2 CAN interface |
| high-speed medium I
: 08l Layer 1 access unit I
I Physical \/—\ :
I \ / \/\ \/\ \/\ |
L J
Key

1 The standardized service primitive interface is specified in ISO 14229-2.

Figure 2 — Reference documents for implementation of WWH-OBDonCAN
and WWH-OBDonlIP according to the OSI model
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