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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

0.1

Overview

This document has been established in order to define a new format called FXD (Fault symptom
eXchange Description) which has been developed for provision of machine-readable descriptions
of mainly fault symptom algorithms which are implemented as diagnostic software in an Electronic

Con

The
malf

The
the

trol Unit (ECU).

main business case is the data exchange from a function and software supplier to a vehicle

UTaCture d dndard cd 10 d [ VIL- eIld orde O elldDIe d LO0O0! Dd (LD

software supplier will provide software related raw data, which have to be extendeédyand
vehicle manufacturer for different use cases. Based on the FXD content and associated

Focessing.

refined by
calibration

valyes, several end user documents can be generated such as the summary table for OBD documentation.

Thd
ind

FXI
use

An
exc

0.2

Thd
reg

expected main benefits of the FXD approach are an overall improved-efficiency as
bpendency of system supplier and vehicle manufacturer-specific format handling.

is an extension of ODX in order to support the documentation and fault symptom dat
cases for type approval and repair and maintenance information (RMI).

brmative annex will include the FXD XML-Schema which represents the data model for
hange of the FXD data.

Motivation

Ilatory updates drive the complexity of both engine systems themselves and the rg

well as an

h exchange

the digital

complexity of OBD monitoring systems is continuously evolving. Technological pr¢gress and

lated OBD

monitoring systems. For instance, the numbet6f monitors and thereby also Diagnostic Trouble Codes

(DT
cald

In dddition to the pure number of monitors, also the OBD monitors themselves have becom

molj

Figiire 1 shows the evolving complexity of OBD systems.

C) has considerably increased over time _as shown here for a 6-cylinder gasoline applig
ndar year 2000 up to 2012.

e sophisticated.
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Figure 1 — Evolving complexity of OBD systems
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0.3 Project complexity

Today's project complexity (e.g. variants) at the vehicle manufacturers is also an important aspect
for diagnostic documentation. For all OBD-relevant monitoring strategies, the corresponding OBD
documentation is generated. When these monitors are integrated by often different project teams, they
may need to be specifically adapted and calibrated in order to operate properly in the different projects.

To ensure accurate OBD documentation across all projects, considerable efforts for synchronization
and manual adjustment are necessary. Obviously, this specific approach will provide only a limited
reuse potential.

Figure 2 sH

ows the project complexity and accurate UbD documentation.

Monijtor strategy A

Monitor strategy B

Monitor strategy ...

N

~

Integration, specific adaption and calibration

d

d

J

J

Project 1

Project 2

Project-3

Project...

4

Ge

neration of consistent 0BD documentation across all projects:
— Efforts for synchronization and manual adjustment

In additior
OBD docun

Figure 2 — Project complexity and accurate OBD documentation

more complicated business models (multiple job shares across companies) challenge

nentation precess.

In the past

manufact

and even rulFre in-future with the Autosar approach, the trend towards software packages from veh

, typically’one ECU supplier also supplied most of the corresponding software. Nowad

er and 3rd parties will increase.

the

ays
icle

As a consequence, multiple suppliers provide the information for the generation of OBD documentation
with different format, structure and content. For understanding, it is often necessary to dig into the
details of the complete software documentation itself. This is why the efforts for the integration and
generation of OBD relevant information increases due to manual analysis and adjustment. Obviously
this scenario will allow only a limited reuse.

Figure 3 shows the challenging job share and consistent OBD documentation.

viii
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Figure 3 — Job sharing challenge and consistent OBD documentation

Schpduling constraints for generating OBD documentation during the development phase alsp represent

am
mot
late
infg

schedules of today.

otivating factor for the introduction of the FXD approach.,As_the OBD development has become
e and more extensive, the documentation is established as-€arly as possible, but on the pther hand
changes will cause iterations. Without efficient management of the corresponding OBD-relevant
rmation, it is nearly impossible to answer to the challénging engineering targets and tight project
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Road vehicles — Open diagnostic data exchange (ODX) —

Part 3:
Fault symptom exchange description (FXD)

1

Thi
imp

stapdardized data exchange from a function & software supplier to a vehicle ‘manufact

in (
cali
par
(RM
as d

Thd
con
und

ISO
SAH
SAH
SAH

Scope

5 document specifies machine-readable descriptions of all fault symptom algorithms
lemented as diagnostic software in an electronic control unit (ECU). The niain” use

rder to enable a tool-based information processing. Based on the FXDygontent and
bration values, several end user documents can be generated such as they'summary sheet
L of the vehicle type approval documentation package or the “repairand’'maintenance 1121
[1). The expected main benefits of the FXD approach are an overall-efficiency improve

n independency of supplier- and VM-specific format handling.

Normative references

following documents are referred to in the text inssuch a way that some or all of th
Stitutes requirements of this document. For dated, references, only the edition cited 3
ated references, the latest edition of the referericed document (including any amendmen

22901-1, Road vehicles — Open diagnostic ddta exchange (ODX) — Part 1: Data model spec
J1930-DA, Digital Annex of E/E Systems.Piagnostic Terms, Definitions, Abbreviations, and 4
J1979-DA, Digital Annex of E/E Diagnostic Test Modes
J2012-DA, Digital Annex of E{E Diagnostic Trouble Code Definitions and Failure Type Byte I

Terms and definitions
erms and definitions are listed in this document.
and IEC maisitain terminological databases for use in standardization at the following ad

EC Electfopedia: available at http://www.electropedia.org/

50.0nline browsing platform: available at http://www.iso.or

4

Abbreviated terms

which are
rase is the
urer (VM)
associated
' needed as
formation”
ent as well

bir content
pplies. For
[s) applies.

ification

cronyms

Definitions

dresses:

For the purposes of this document, the abbreviated terms given in SAE J1930-DA, SAE J1979-DA and
SAE J2012-DA and the following apply.

azl ASA P2 description file

AUTOSAR AUTomotive Open System ARchitecture
DCY driving cycle

DTC diagnostic trouble code
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ECU electronic control unit

enum enumeration

FCM fault code memory

FID function identifier

FXD Fault symptom eXchange Description
HDO ASAM harmonized data objects

MCL monitoring checklist

MIL malfunction indicator light

OBD on-board diagnostics

OEM original equipment manufacturer
OID object identifier

0SC oxygen storage capacity

RMI repair and maintenance information
SENT single edge nibble transmission

SI systéme international d'unités

SwW software

URI uniform resource identifier

VM vehicle manufacturer

W3C world wide web censortium

XML extended mark-up language

5 Specification reledse version information
5.1 Spegification for FXD XML-Schema release version
The schemp specification release version of this document is: 2.0.0.

6 FXD concept

6.1 Overview

The automotive industry specified the requirements for provision of OBD-relevant information and
developed a corresponding concept and format.

The main objectives were:
— Develop a machine-readable automotive format,

— for single source of fault symptom description for different documentation use cases (e.g. type
approval, repair and maintenance information) across project variants;

2 © ISO 2018 - All rights reserved
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— for possible data processing utilizing state-of-the-art tooling;
the use of XML as a base technology for the format definition (FXD XML-Schema);
the reuse of structural patterns based on ISO 22901-1;

the naming of structure elements which shall be close to the end user's needs.

6.2 Traditional workflow

Traditionally, the FXD-relevant information is exchanged between vehicle manufacturers and ECU

soffware suppliers based on proprietary templates and formats.

Even the main FXD use cases "type approval” and "repair and maintenance information} ar
different stakeholders and lead to incompatible exchange formats and processes fpr ofie an
vehjicle manufacturer.

Thd

a lof of manual interaction.

Finglly, the integration and document generation at the vehicle manufdeturer's site cannot be
dueto the non-availability of stable and standardized data formats.

6.3| Raw information

6.3]1 General definition and background

An
mo
usi

abstract and structured description of all ¢onditions/criteria/parameters that infi
Iitoring process or strategy. It shall be possible to detect and heal a real fault via test co
g the "raw information" description.

Theg "raw information" description is a _neutral description which is not biased towards a

ma

ufacturer-specific end-user documentation.

"Raw information" descriptions will naturally need a subsequent, manual adaptation to

res
ma

ective requirements of the.vehicle manufacturer, the project and end user document
ual adaptation is within.the responsibility of the vehicle manufacturer, see 6.4.

6.32 Requirements

6.3{2.1 General

“Rap inforpdation” descriptions shall be designed in a way to enable an automated value ang
thefrelevafticalibration labels are entered.

e driven by
d the same

software suppliers have to process the full variety of templates and formats with limited reuse and

automated

luence the
hducted by

hy vehicle-

reflect the
tion. This

lysis when

“Rapdnformation” descriptions should refer to the corresponding software implementation,
a certaimabstraction of software Tmplementation s recessary. Furthermore, formmateditt
have to be used to improve the readability (e.g. logical grouping of conditions / use of headlines where
appropriate). For specific rules, see FXD rules.

Therefore,

g features

The sequence of the fault detection algorithm shall be described by using a formal language. This formal
language shall allow automatic processing of the information like the substitution of physical units,
replacement of variable names (e.g. for different language areas), replacement of calibration labels and
system constants by values, simplification and partial evaluation of expressions. The formal language
shall allow the visualisation of the information for various audiences. It shall optionally be possible to
describe algorithms textually if a formal description is not feasible or not desired.

© ISO 2018 - All rights reserved
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6.3.2.2 Requirements for generating of raw information descriptions

Detailed requirements are defined in the rules for generation of FXD descriptions as detailed in Annex C.

6.3.2.3 Requirements for readers of "raw information" description

The information provided by the “raw information” description shall enable technically skilled staff
with a general knowledge of vehicles, but no specific knowledge of diagnostics/OBD, to understand the
physical process of the monitor.

Requirements:

— generdl engine and vehicle knowledge;
— generdl knowledge of diagnostics and OBD; and
— knowledge of this document (FXD).

The supplier will not assume any responsibility in case this “raw information” isfprwarded to further
audiences [e.g. certification authority, aftersales/service). An FXD file as provided by the supplier will
not contain values of referenced calibration labels.

In case infprmation may consist of prescribed values only, respective generic selection lists, will be
provided and maintained by ISO.

6.4 FXD|format and example

The main ¢hallenges for the FXD XML-Schema lie in meeting’the documentation requirements of|the
"OBD suminary sheet".

In order tolenable an automatic publishing process from the FXD format to an "OBD summary sheetf, all
relevant information needs to be captured in the FXD format.

The fault gymptom is the main structure criterion for the "OBD summary sheet". All fault-symptpm-
related infprmation is organized underneath’ the corresponding node inside the FXD-Schema, whidgh is
called "FAULT-SYMPTOM".

Within th¢ "OBD summary sheet-the most complex information deals with nested algorithmic
expressions for "MALFUNCTION-CRITERIA" and "ENABLE-CONDITIONS". No control structures as
known from programming languages are necessary.

Sample expression:
<parametdr_1(operand)> < greater than...(operator)> < threshold_1(operand)>

<and/or{operator)>

<parametgrZ{operand)> < less than...(operator)> < threshold_2(operand)>

The operands and operators have to be marked separately within the XML structure, as both have to be
prepared for specific rendering, e.g. publishing to different table columns.

As the FXD data delivered by the software supplier will contain raw data based on the software
implementation, a refinement concept is necessary to support different use cases. Therefore, the
principle of inheritance is introduced to FXD, i.e. the symptom related raw data can be refined for a
specific use case just by adding refined information characteristics to the FXD data. Later on, the tool
chain will process the use-case-specific characteristics.

The raw data will contain software names for parameters and calibration data labels for e.g. thresholds.
For generating OBD documentation, the software names have to be replaced by an end-user wording
and the calibration data labels have to be replaced by the corresponding values. Both replacement
mechanisms need to be supported by the FXD format.

4 © ISO 2018 - All rights reserved
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In addition to the requirements described above, the following content requests were taken into
account to specify the FXD-Schema.

— interlocking matrix;

— management of FXD data at the vehicle manufacturer's site (e.g. ID management, link to function
and software specifications, ...); and

— repair and maintenance information (e.g. language attribute).

Figure 4 shows the OBD summary sheet as one main motivation for the FXD format definition.

T_AST>C_T_AST_MIN_PORT_DIAG %
..OPERATOR="gt"<COMPU-VAR><DATA-... 7
time after engine start > 15[s]

Monitor
Cqmponent Fault Fault Code Strategy Malfunction|Threshold Freqpency| MIL
System Code SAE Text Description Criteria Value Time | of Checks |Illum.
Int3ke Manifold Intake Manifold
Rugner Flap P 2004 Runner Control stuck closed signal voltage <2,9[V] 4[s] contihuous 2DC
Podition Sensor Stuck Open Bank 1 check

Figure 4 — OBD summary sheet as one main motivation for the FXD format definition

6.5 Basic concept of FXD

6.5]1 Basicrequirements

Thg modelling of algorithmic expressions is.a core part of the FXD-Schema and will be explained more
in detail.

Aftér analysing the content of thesOBD summary sheets for algorithmic expressions, th¢ following
reqpests were captured:

— |enable a formal description of nested algorithmic expressions, which are based on the software
implementation;

— |enable formal exptressions (one operand may be a text string), which cannot be mapped 1:1 to the
software implefmentation, but are necessary to reduce complexity;

— |enable free téxt for e.g. repair and maintenance information; and

— |enabledirect re-use of raw information.

6.512C- Formal description of diagnosis algorithms

For the description of fault-symptom-related conditions, the element COMPUTATION, is introduced.
[t can be:

— either a formal expression (ABSTRACT-SYNTAX); or
— an informal description (EXPLANATION).
The ABSTRACT-SYNTAX represents an expression tree, whose nodes may be:

— anoperator (or function) OP with its arguments (operands) as child nodes (which might be again an
expression tree);

— avariable COMPU-VAR, which consists of a reference DATA-DECLARATION-REF to an ECU variable,
calibration parameter or system constant;

© IS0 2018 - All rights reserved 5
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— aconstant COMPU-CONST, which can be one of the following:

bo

numerical value V;

string constant VT; or

olean value VB.

The meaning of the operator OP is specified by its OPERATOR attribute. The set of valid operators is
not specified in the FXD XML-Schema itself, but as digital Annex A of this document to provide the
possibility to extend it without a schema change or change of the main document.

The EXPL/
some stan|
ECU varia
dependend|

Figure 5 sh

COMPUTATION []

ANATION consists of an informal description DESC, providing multiple paragraphs
dard XHTML features, and an optional set of references DATA-DECLARATIONsREF
ble(s), calibration parameter(s) and system constant(s), which allows the declaratio

ies on the ECU-data.

ows the COMPUTATION and ABSTRACT-SYNTAX as FXD core elements.

HEs]

= SHORT-NAME

| ABSTRACT-SYNTAX

ABSTRACT-SYNTAX E}{=[p{ExP2 EH~3

| L4 UNIT-REF

e e e
(e e e e
| e
| | Lmk
| | Bl attributes

f

|
d
|
i
|
|
|
|
|
|
|
|
|
I

]
\
| [Retrioutes ‘
\
\
i

|
|brn Gy

nd
to
of

Figure 5 — COMPUTATION and ABSTRACT-SYNTAX as FXD core elements

6.5.3 Value inheritance mechanism to support use cases

Use cases in cluster 3 (see Figure 8) support the possibility to add use-case-specific representations of
fault symptoms to an FXD file. A main use case in focus is the "adaptation” of malfunction criteria (FAULT-
DETECTION-CRITERIA) and secondary parameters (ENABLE-CONDITIONS) by the vehicle manufacturer
to comply with legislative requirements for creating type-approval-related documents. Other use cases
may be representations of fault symptoms in different languages or for specific user groups.

6
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A value inheritance mechanism is used as follows:

For each use case, an additional instance of a fault symptom can be created ("child fault symptom"),

having the same name (SHORT-NAME) as the fault symptom which is derived from ("p
symptom").

Each child fault symptom refers to exactly one parent fault symptom. It is allowed to refer
fault symptom base specified by the supplier or to another existing child fault symptom.

arent fault

either to a

In a child fault symptom, all sub-elements are optional to allow modification of arbitrary parts of the

information of a fault symptom only.

All information, which is not specified in the child fault symptom, will be obtained from
hiettarchy:.

A child fault symptom shall not define a fault detection with a name (SHORT-NAME}that is 1
by its parent. A child fault symptom may only redefine inherited fault detections.

Implementation of value inheritance

technique of derivation by restriction. XML-Schema allows the definition of a type by rest
occfirrences and contents of elements-ffom the type from which it is derived.

A bpse symptom or variable deseription shall provide a minimum of information, speci
nontoptional elements. Fault symptoms or variable descriptions which make use of the
inheritance only render elements which they redefine. In the simplest case, a derived faul
doels not redefine anything-but inherits all properties from its parent or ancestors. In th
FAULT-SYMPTOM element' would only have three child elements: SHORT-NAME, COMPANY|
and PARENT-REF. Thus;the XML-Schema shall allow all other elements of a derived item to &

The solution is tguse XML-Schema mechanism “derivation by restriction” to define a base fau
type (FAULT-SYMPTOM-BASE) and a base variable description type (VARIABLE-DESCRIPT
In the resulting FXD-XML-document, a base element is tagged with the attribute xsi:tyy
SYMPTOM=BASE" or xsi:type="VARIABLE-DESCRIPTION-BASE”".

its parent

hot defined

VARIABLE-
ial FAULT-
hlled “base

hall render
SYMPTOM
e the same

iIncommon
ricting the

ied by the
FXD value
E symptom
is case the
. DATA-REF
e optional.

tsymptom
ON-BASE).
e="FAULT-

B \ Yy
L WUI [NIUVY

6.6

By introducing a machine-readable and standardised exchange format for the descripti
symptoms it is possible to improve the overall workflow.

on of fault

The variety of formats and templates will be replaced by this document on the ECU software supplier's
side. This will enable a homogeneous tool chain and a reuse of FXD data. The ECU software supplier will

deliver "raw data", i.e. data, which are based on the software implementation and will be ref
vehicle manufacturer depending on the use case.

ined by the

For the vehicle manufacturer, the following tasks can be efficiently supported by tools in order to

reduce the manual interaction:

— integration of FXD data from different ECU software suppliers;
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— refinement of FXD data for different use cases (type approval, repair and maintenance information);
— enhancement of FXD data with calibration values; and
— creation of end user documents.

Figure 6 shows a possible FXD workflow.

VM ECU software supplier VM Stakeholder

g OBD
VM-specific VM-specific | Summary
template template ¥ Table
S M ~
;

7]

¥-2610/2011

o
=4

Stakeholder

FXD
editor

(2
S

FXD

J

f

database

/

VM software
development

Y

Figure 6 — Possible FXD workflow

Stakeholder

| &

Future-pr

Stakeholder

| M

6.7 FXD workflow example

A possible FXD workflow is shown below, choosing the "enable condition" of the fault symptom "Intake
Manifold Runner Control - Stuck Open - Bank 1" as an example.

Step 1: Manage raw data on the ECU software supplier side

The raw data will either be entered into an FXD editor or be retrieved from existing systems. A
dedicated FXD tool is required in order to manage the information. The raw data are based on software
names, which are software-supplier-specific.
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For the ABSTRACT-SYNTAX a set of rules are implemented, which allow to provide feedback regarding
problems within algorithmic expressions. In addition, features like auto completion and checks for
valid software names are recommended to be implemented.

Step 2: Create the FXD - XML file

Once the fault symptom information is completed on the ECU software supplier side, which is an
iterative step along the software development process, there is the possibility to create an FXD file
according to the FXD-Schema. This file will be delivered to the vehicle manufacturer.

Step 3: Integrate and refine the FXD information on the vehicle manufacturer side

After receiving the FXD information from the supplier, the vehicle manufacturer will integrgte the FXD
parts into a FXD repository. Depending on the complexity of the fault symptom algorithfy it i§ necessary
to refine the description for the different use cases. For the chosen example no refinemeént isinecessary,
as it is a simple enable condition. In addition, it is necessary to introduce a use-case-specificfalias name
for poftware parameters. In this example the alias name "time after engine start" is introduced for the
original software-name T_AST.

Step 4: Generate the OBD summary sheet

Aftér finalising the integration and refinement steps, the informatioén is ready to be processed for end-
usef documentation. The value of C_T_AST_MIN_PORT_DIAG willberetrieved from the calibrption value
set.|The unit (identical structural pattern as specified in ISO 22901-1) is part of the FXD labe] definition.
Finally a rendering process will use the corresponding infofemation in order to publish the information

"Tifne after engine start> 15 s".
FigIre 7 shows the processing steps in order to createthe OBD summary sheet information.

FXD file Preparation for publishing Generate OBD Data file Application:
Name mapping : Summary Sheet + calibration ofppplication
T. AST-'time after engine start’ data:
Processing for automated C_T_ AST_MIN. HORT_ DIAG- 15[s]

selections of the data

Y .
5
F

&

Y

FXD -

editor

Publishing(e.g., EXCEL, PDF;TiTML)

r Al

Monitor

Cpmponent t Fault Code Strategy Malfunction| Threshold Monitor| Frequency| MIL
System g de SAE Text Description Criteria Value Time | of Chegks | IITum
Inthke Manifold Intake Manifold stuck closed
Rufiner Flap P2004 Runner Control heck signal voltage | <2,9[V] 4[s] continupus | 2 DC
Pofitien Sensor Stuck Open Bank 1 chec

Figure 7 — Processing steps in order to create the OBD summary table information

6.8 Constraints for schema updates

The update of the FXD XML-Schema to fulfil new requirements can cause having to update the tooling
on both sides, supplier and OEM. Further, for new required fields the suppliers may need a phase-in
time to generate the new descriptions.

In order to allow a continuous work with the latest schema version, the standard text “empty due to
migration to new schema” is introduced.
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The suppliers shall use the standard text “empty due to migration to new schema” to identify new
mandatory text fields that could not be filled with a proper description. This new standard text shall be
used only on mandatory text fields. New optional fields will not be created.

7 FXD use cases

7.1 General

This document has been specified in order to exchange information related to electronic control unit
(ECU) faul- s}ymv\fnmc ]ﬂetvnrenn ECILL oan-nn—\ra cunnlior and yohicla A fant

ToOTITO o vV e T oo oottty Ol o ppPIreT oo v crrrcre oo e o ot

This docurhent specifies:

— the comtents of the fault symptom exchange description (FXD) on a per-fault symptom basis;
— the XML-based structure of the fault symptom exchange description (FXD XML-Schema); and
— the supported use case for the exchange of the above mentioned description.

Figure 8 sHows the principal information flow and use cases overview.

| ECU poftware supplier N Vehicle manufacturer R
" T i
UC 1 Genergtion of FXD file UC cluster 2 Generation ucz21 FXD-b;se(tifOBD

»raw informgtion* by of FXD-related -—=— Submission to legal authority -——+ s}l]l.mlmary sheet for
ECU software puppliers documentation vehicle type approvg
[~

UC 2.2 FXD-based repfir
and maintenance
information

U

Submission to aftersales —————— »

Figure 8 — Principal information flow and use cases overview

7.2 UC 1 Delivery of "raw infermation" by ECU software suppliers

Table 1 spdcifies the UC 1 Delivery of "raw information" by ECU software suppliers.

Table 1 UC 1 Delivery of "raw information" by ECU software suppliers

Use case name UC 1 Delivery of "raw information" by ECU software suppliers

Goal Delivery of "raw information" from the ECU software program version by ECU softwjare
suppliers supports the generation of the FXD-based OBD summary sheet and fault sympfom
information for aftersales repair & maintenance information.

Actor ECU software supplier

Use case input ECU software program version

Use case output FXD-XML raw information specific to the ECU-software-program version

Brief description |The 'raw' fault symptom information is provided as a so-called "fault symptom base". This
representation of a fault symptom may not be suitable for different vehicle manufactur-
er-specific use cases, therefore additional representations of the same fault symptom can
be added. For a more detailed description of the mechanism used, see 6.5.3.

In addition to a program version delivered to a vehicle manufacturer, the supplier may deliver a
corresponding file, containing a negotiated description of fault symptoms supported by the respective
program version. This file will be referred as FXD file.
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Any information provided has to be considered as "raw information".

7.3 UC 2 - Generation of documentation based on FXD raw information

7.3.1 UC 2.1 Generation of OBD summary sheet for vehicle type approval

Table 2 specifies the UC 2.1 Generation of OBD summary sheet for vehicle type approval.

Table 2 — UC 2.1 Generation of OBD summary sheet for vehicle type approval

Us¢ case name UC 2.1 Generation of OBD summary sheet for vehicle type approval

Goal Generate OBD summary sheet from FXD file as documentation for vehicle-typelapproval
Actlor Vehicle manufacturer

Us¢ case input program version

data version

FXD-XML "raw information" specific to the ECU-software-program version
information on disabling relations between the individualsymptoms

legal requirements

other information as deemed necessary

Us¢ case output

OBD summary sheet shall contain:
component / system name;
legislation-referenced DTC;
customer code (DTC);

customer code (customer faulttext);
monitor strategy description;
malfunction criteria;

threshold value;

secondary patameters;

enable coenditions;
faultdebouncing;

menitoring frequencys;

MIL illumination;

Brief description

The information supplied in the raw information is prepared according to the
manufacturer’s specifications, taking further input information (e.g. legal req

into account, and it is converted into wording that is understandable for the authority.
The vehicle manufacturer then replaces the application labels used in the raw i

yfehicle

uE"ements)

forma-

tion with the application values according to the specific program and data version of the

project to be described. See Figure 11.

7.3.2 UC 2.2 FXD-based repair and maintenance information

Table 3 specifies the UC 2.2 FXD-based repair and maintenance information.

© ISO 2018 - All rights reserved
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Table 3 — UC 2.2 FXD-based repair and maintenance information

Use case name UC 2.2 FXD-based repair and maintenance information

Goal Generate FXD-based repair and maintenance information as part of the vehicle manufac-
turer's service information publication package to repair garages

Actor Vehicle manufacturer

Use case input program version;

data version;

FXD-XML "raw information" specific to the ECU-software-program version;

information on disabling relations between the individual symptoms; and

other information as deemed necessary.

Use case ofitput Instructions for guided troubleshooting.
Service information sheet shall contain:
component / system name;
legislation-referenced DTC;

customer code (DTC);

customer code (customer fault text);
monitor strategy description;
OK-DETECTION-CRITERIA;

threshold value;

secondary parameters;

enable conditions;

OK-DEBOUNCE;

malfunction criteria;

MIL illumination;

substitution function;

protection function;

Brief description |After finalising the integration and refinement steps (see 6.6), the information is ready| to
be processéed for end-user documentation.

In addition to the information about the fault detection, information for service concerp-
ingault healing is processed as well..

Finally, a rendering process will use the corresponding information in order to publish|
the information, e.g. "Time after engine start > 15 s".

i | - £ YN 1 =
8 Generat PTroperiics Ol TAD TICTHITIITS

8.1 Attributes
Generally, there are two kinds of attributes:

Content: Attributes that support an assessment of the content of the related FXD element. This
information is used to control further processing of the FXD information itself.

Infrastructure: Attributes that are used to identify the internal XML-structure of an FXD description

In the following, the existing attributes are introduced.
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1 DESC-EXTENT (Content)

DESC-EXTENT identifies the completeness of the related description of the fault symptom.

Itis

defined for the elements:
FAULT-SYMPTOM
VARIABLE-DESCRIPTION

Table 4 definies the supported values of the attribute DESC-EXTENT.

Thd
sha

ye

ot

8.1

HRI
sch
cur

e.g.
htm

Table 4 — Supported values of DESC-EXTENT

Value Explanation
COMPLETE To identify a complete description
PARTIAL To identify an incomplete description.

PARTIAL shall only be used in case the supplieris not respon-
sible for the missing parts of the description,

e.g. in case of diagnostics performed by a’smart device.

attribute DESC-EXTENT needs to be distinguished from DESC-STATE. The attribute D

finalised and therefore not yet mature.

2 HREF (Content)

EF identifies an external document by an URL:lf the URI is not absolute (i.e. it does not §
bme) then it is resolved first against the base’' URI specified by xml:base, second against
Fent document location.

HREF="http: /fWwww.iso.org/iso/iso_catalogue/catalogue_tc/catalog

ESC-STATE

1 be used to identify descriptions that are - from the author's perspective and responsipility - not

tart with a
the URI of

ue_detail.

?csnumber=60264"

Itis

EX]

8.1

ID
eler

e.g.
Itis

defined for the elements:

ERNAL-DOC

3 ID (Infrastructure)

brovides an_XML-internal identifier for the related element, which can be used to re
hent, see ID-REF.

ID="1D47110815"

defined for the elements:

fer to this

AUXILIARY-OBJECT;
COMPANY-DATA;
COMPUTATION;
DATA-DECLARATION;
FAULT-DETECTION;
FAULT-SYMPTOM;
FAULT-SYMPTOM-3RD-PARTY;
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— FID;
— MASK;

— PHYSICAL-DIMENSION;

— SERVICE-06-1D;

— UNIT; and

— VARIA

BLE-DESCRIPTION.

The value ¢f ID shall conform to standard XML type xs:ID.

814 ID
ID-REF is
e.g.: ID-RE
It is define
— AUXIL
— COMPA
— COMPT
— DATA-

— FAULT}
— FID-RE

— MASK;
— PAREN
— PHYSI
— SERVI

— UNIT-REF.

8.1.5 OlI

OID is use
tool shall
element. A

REF (Infrastructure)
sed to refer to another XML element by specifiying the value its ID attribute;see ID.
="1D47110815”

l for the elements:
ARY-OBJECT-REF;
ANY-DATA-REF;
JTATION-REF;
DECLARATION-REF;
SYMPTOM-REF;

F;

REF;

T-REF;
CAL-DIMENSION-REF;
CE-06-1D-REF; and

D (Content)

d for invariant identification of an FXD element but not for linking. Any FXD compl
hot change the content of the OID (if present) over the whole life cycle of the concer
ny.system that provides import/export facilities of FXD into another format shall ens

ant
ned
ure

A OIND dirring o st [ oAy [ Aot ool Tha pneaidase 1o ool 40 A d
oIt DTe—TcO—C11S

HIure

to maintaik

oot g HRPoOrt——1hHo6tit eXpoerteyere—re-proviaerisFespoensior
=) P / J 7 |34 J P P

the uniqueness of the OID. Therefore, the use of Universally Unique Identifiers (UUIDs) as described in

ISO/IEC 11

578:1996 is recommended.

e.g. 0ID="499848a3-d5a2-48d9-bd45-525c99e903b3".

It is defined for the elements:

— FAULT-

— VARIA

14

SYMPTOM; and
BLE-DESCRIPTION.
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8.1.6 OPERATOR (Content)

Operator specifies the specific FXD operator to be applied to the child elements of the current element.
e.g. OPERATOR="duration_of”

It is defined for the elements:

opP

The set of supported values consists of all specified FXD operators, in accordance with Annex A.

8.1]7 SI (Content)
SI (femantic Information) specifies the semantic characteristic of the related element.

Tabje 5 defines the supported values of SI.

Table 5 — Supported values of SI

Value Explanation

RAWINFO For “neutral” descriptions-delivered by the system
supplier according to UG 2.

SUMMARY For “final” descriptions created according to UC 2.1.

SERVICE For “final” descriptions created according to UC 2.2.

OTHER For other use cases

e.g.[SI="RAWINFO”

It if defined for the elements:
— |FAULT-SYMPTOM;

— |TEXT-MAPPING; and

— [VARIABLE-DESCRIPTION.

8.1/8 DESC-STATE (Content)

State specifies the maturity of the related element.
e.g.[DESC-STATES"RELEASED”

It if defined€or'the elements:

— |FAULT=SYMPTOM; and

— LVARIABLE DESGRIPTION

VIYTTIT

Table 6 defines the supported values of the attribute DESC-STATE.

Table 6 — Supported values of DESC-STATE

Value Explanation

INITIAL For initial descriptions
DRAFT For intermediate maturity
RELEASED For finalised descriptions
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819 TI

(Infrastructure)

TI (Text Identifier) provides an XML-internal identifier for the related textual element, which is intended
to be used to specify alternative texts/formulations (e.g. in a different language).

e.g.: TI="TI

47110816”

It is defined for the elements:

DESG;
DISPL

AY-NAME: and

VT.

TI consists

8.1.10 VERSION (Content)

Version pr

specifies the structure and content of the related FXD file.

It consists
increased

Note, that
because at
whether oy

e.g.: VERSI
It is define

FAULT-SY

The speci:]'ed schema version shall be used for validation purposes of an FXD file.

8.1.11 xnj

xml:base i
XML docun

It is define

FAULT-SYMPTOM-EXCH-DESC

8.1.12 xnj

of a string of arbitrary characters.

bvides the current version number of the FXD-Schema as the only supported value. It {

of three numbers 'x.y.z" 'x' will be increased in case of incompatible changes, 'y" wil

in any case former documents become invalid withyrespect to the new schema ver
least the FXD version number has changed. Applications shall consider this issue and de
not to accept a FXD document

PDN="1.5.0"
[ for the elements:

PTOM-EXCH-DESC

I:base (Infrastructure)

a World Wide WebyConsortium recommended facility for defining base URIs for part
hents.

[ for the eleménts:

Ilang (Infrastructure)

n case of compatible changes (e.g. only optional elements{are removed or added), %
increased for bug fixes.

hus

be
is

bion
Cide

xml:lang is used to specify the natural language in which the content of the related element is given.

It is defined for the elements:

VARIA

16

FAULT-
FAULT-

COMPUTATION;

SYMPTOM;
SYMPTOM-EXCH-DESC;

TEXT-MAPPING; and

BLE-DESCRIPTION.
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For supported values, refer to http://www.iso.org/iso/home/standards/language_codes.htm.

8.1.13 xsi:nil (Content)

xsi:nil is used to allow empty content at dedicated mandatory elements.
It is allowed for the following elements and has the following semantic:
— CUSTOM-CODES / no custom code existing;

— ENABLE-CONDITIONS / no enable condition existing;

— |FAULT-DEBOUNCE / no fault debounce existing;

— |LEGAL-CODE / no legal code existing;

— |LEGISLATIONS / no legislations existing;

— |OK-DEBOUNCE / has same content as FAULT-DEBOUNCE;
— |OK-DETECTION-CRITERIA / is logical inversion of content of FAULI-DETECTION-CRITERIA; and
— |OK-ENABLE-CONDITIONS / has same content as ENABLE-CONBJITIONS.

In grder to enable this attribute, the respective element shall have the nillable attribute sef to true in
the|corresponding schema definition.

8.1]14 xsi:type (Infrastructure)

—

xsi:fype shall be used to specify the proper XML\type in the schema in case of ambiguities. Here, it
is needed to select the base type for inheritanc¢e for fault symptoms and variable descrigtions with
attifibute SI attribute set to RAWINFO.

It if defined for the following elements with the following values:

— |FAULT-DETECTION / @xsi:type="FAULT-DETECTION-BASE";

— |FAULT-DETECTIONS / @xsitype="FAULT-DETECTIONS-BASE";

— |FAULT-SYMPTOM / @xsi:type="FAULT-SYMPTOM-BASE”; and

— |VARIABLE-DESCRIPTION / @xsi:type="VARIABLE-DESCRIPTION-BASE".

8.2| Variant ¢oding
The following/different types of variant coding have been identified:

— |Depending on the value of a calibration label different algorithms are activated in th¢ software:
These conditions will be prnvidpd as part of the COMPUTATIQNS (pg referenced hul ENABLE-

CONDITIONS) in the FXD file.

— Depending on the value of a function-internal calibration label, algorithms may be activated or
deactivated. These labels are described in a dedicated element, for details see DISABLE-REPORT-
ONLY (see 9.6.11.13) and DISABLE-FULLY (see 9.6.11.14).

— Multiple calibration data sets exist for one program version, which means that one calibration label
may represent different values for different data sets: The FXD file as provided by the supplier will
contain generic calibration label names only, so this use case is not considered.
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8.3 Generic selection lists

For several information elements, the values shall be derived from general selection lists (in accordance
with Annex B):

— MON_COMPONENT;
MON_FREQUENCY;
READINESS_GROUP;

RATI

GROUR;

MCL_STRATEGY (legislation-reference);

SIMULATION_METHOD; and

GENERIC_TYPE.

These gendric selection lists shall be versioned, released and provided by ISO.

Constraintg for selection list content:

existin

g values from all older versions shall remain valid; and

new vgrsions will not be applied to existing data.

According
So, arbitra

Lo the various examples provided so far, spaces and §pecial characters have to be supporfed.
'y strings will be supported without additional mark-up for all selection lists in the schema.

8.4 External document references

' be

If required
referenced

8.5 Refd

To refer to

, an arbitrary number of external docaments (e.g. images, complex descriptions) may
from the DESC and the RESOURCES element, using the optional structure EXTERNAL-D(

rencing ECU variables and.calibration labels

ECU variables or calibrationlabels, the element DATA-DECLARATION is introduced. A DA

CS.

TA-

DECLARAT
access and

ION contains the namelof the variable or calibration label, including "[...]" for array elenpent
"" for substructure dcgess, if required, e.g. "DSM.DFC_test".

NOTE IIn case of variant ¢eded calibration labels, only the generic name will be provided, see 8.2.

Additional
axes labels

information‘dbout labels shall be obtained from the 'a2l' file, if necessary, e.g. physical units,
of curvesahd maps.

Each DATA
This allow

-DECL:ARATION may be referenced where appropriate using a DATA-DECLARATION-REF.
t multiple references to the same DATA-DECLARATION for reuse.

8.6 General FXD elements, used for identification and description

The following group of FXD elements is used to uniquely identify the fundamental elements of a
diagnostic SW algorithm. These are mainly variables, calibration parameters and configuration
parameters (system constants), fault symptoms, variable descriptions and FIDs.

[t consists of:
— SHORT-NAME: mandatory identifier according to the specification of an ASAM HDO SHORT-NAME;

LONG-NAME: optional element to provide a human readable name according to the specification of
an ASAM HDO LONG-NAME; and
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DESC: optional element for further details.

This group of elements is referred to as “Element-1d”.

9

9.1

Description of FXD elements

General

Subclauses 8.2 to 9.4 describe the FXD-Schema elements specifying general information needed e.g. for

the

exchange of the FXD file

9.2

9.2

The
extq

9.2
Wit
atty

9.2
The

9.2

Thi
ver

9.2

Thd
the

ADMIN-DATA

1 General

ADMIN-DATA element is modelled similar to the ODX element with the same name
bnsions are needed to specify the project-specific information (see 9.2.2 to0 9.2.6).

2 COMPANY-DATA-REF

hin the COMPANY-DATA-REF, the company providing the XD file (see 8.3) is refer
ibute ID-REF.

3 ECU-FAMILY

control unit family is to be entered to identify the:type of control unit the descriptions are

4 PROJECT

5 element is used to identify the project. The project will be specified by its name (NAN
sion (SW-BASELINE).
5 RESOURCES

element RESOURCES shall be used to identify project-specific files, which are used as d4
FXD file:

DATA-DESCRIPTION shall contain a reference to the data description resource, e.
(mandatory);

CALIBRATION shall contain a reference to the calibration data set (optional);

EXTERNAL-DOCS may contain references to additional files used. Each EXTERNAL-DOC
textual explanation of the document and the reference to it by the attribute HREF.

but some

Fed by the

rreated for.

E) and its

ta base for

b, 'a2]' file

P

provides a

9.2.

6 DOC-REVISIONS

DOC-REVISIONS are a subset of the same element of ISO 22901-1.

This information is used to distinguish between different releases of a FXD file for one program version.

Each DOC-REVISION consists of

REVISION-LABEL: optional text field to specifiy the version,
STATE: mandatory element to specify the maturity by the predefined schema values:

— DEVELOPMENT (for development deliveries to the vehicle manufacturer);
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SERIES (for series delivery to the vehicle manufacturer);

RELEASED (for released by the vehicle manufacturer).

mandatory element to specify the delivery date.

9.3 COMPANY-DATAS

9.3.1 Ge

Informatiop

will be spe
COMPANY

9.3.2 COMPANY-DATA

COMPANY

Eleme}

TEAM
to ISO

NOTE I

9.4 DAT]

9.4.1 DA

DATA-DEC
system con

Each DATA|

Eleme}

DATA

DATA

schem
CA

CA
by

N(

neral

rified here. It is a subset of the same ISO 22901
DATA shall be provided.

y one el¢

-1 ODX element. For each compan

DATA consists of the following elements, identifying a company and its members:
nt-Id (see 8.6),

MEMBERS: optional element to provide information on company members. For details r
22901-1.

CU software suppliers will provide information about compafies only.

A-DICTIONARY

TA-DECLARATIONS

LARATIONS are used to describe control unit internal variables, calibration data types
stants.

- DECLARATION consists of:
t-Id (see 8.6);

DATA-NAME: mandatory element that contains the ‘a2l’ name of the DATA-DECLARATIO

h  values:
LIBRATED (forcalibration data to be replaced when generating the summary sheets);

LIBRATION-INFO (calibration data which is used for information and should not be repla
its value);

bfer

and

N;

DATA-TYPE: mandatery element to specify the type by one of the following predefined

ced

N<CALIBRATABLE (non calibratable constants, e.g. system constants);

value t

ONLINE (variables);
STATE-VALUE (values of state machine variables);

ogether with an optional (reference to a) physical unit (via UNIT-REF).

DATA/DISPLAY-NAME: optional element to provide the DISPLAY_IDENTIFIER from the 'a2l' file; and
DATA/DATA-VALUE: optional structure to provide a Boolean (VB), a numerical (V) or a textual (VT)

A DATA-DECLARATION is referred by one or more computations. This list is introduced to enable reuse
of DATA-DECLARATIONS. A precondition for the DATA-DECLARATIONS is that internal variables and

calibration

20

data are unique within their context (‘a2l' file).
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9.4.2 COMPUTATIONS

A COMPUTATION is used to describe a computation algorithm in a formal or in a textual/verbal manner.
A COMPUTATION consists of:

— Element-Id (see 8.6) and

— Either: ABSTRACT-SYNTAX: Formal syntax tree consisting of operators and operands. The
operands can either be constants (COMPU-CONST) or variables (COMPU-VAR, referencing DATA-
DECLARATIONS).

- . ~ = ; when an
ABSTRACT-SYNTAX would be too complex, or a more human-friendly informal ,deqcription is
desired. It may also be useful if the details shall not be described but only the generalypurpose of the
algorithm.

In dither case the variables and calibration parameters etc. which the algorithm uses should be listed
under DATA-DECLARATION-REFs. This helps to understand functional relationship betwegen various
varjables.

Figlire 9 visualises an ABSTRACT-SYNTAX expression (N > C_N_Thr +“5000 rpm).

D
D

C_N_Thr

1000 rpm

Figure 9 — Visualisation of an ABSTRACT-SYNTAX expression

A corréesponding EXD repnresentation-is.
r 1=} r

<ABSTRACT-SYNTAX>
<OP OPERATOR="gt">

<COMPU-VAR>
<DATA-DECLARATION-REF ID-REF="N"/>
</COMPU-VAR>

<OP OPERATOR="add”>

<COMPU-VAR>
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<DATA-DECLARATION-REF ID-REF="C_N_Thr"/>
</COMPU-VAR>

<COMPU-CONST>

<V>1000</V>

<UNIT-REF ID-REF="rpm"/>

</COMPU-CONST>

</0P>
</0P>
</ABSTRACT-SYNTAX>

— It is important to note, that FXD computations are not required to be evaluable) It is complefely
legal tp define a computation that would have the form (in pseudo-code): sqrt(“some mysterjous
functign”). This is because the main purpose of FXD is the description (of) functions, functipnal
relationships, conditions and algorithms for documentation issues. Howéver, FXD computatjons
should| be as formal as possible to allow automatic processing. This.approach has some gfeat
advantages:

— FXD cqmputations can be partly evaluated. For example calibration labels can be replaced by values
and pafrts of the computation (sub-trees of the abstract syntax) can be reduced.

— The whole computation can be transformed so that variables or physical units are replaced.|For
examplle the condition V32 > 100 km/h can be automatically transformed into “current velodity”
> 62 niph.

— Inconsjistencies and circular dependencies canche detected.

— FXD camputations can be further processéd; especially for visualisation.

9.4.3 UNIT-SPEC

This list isfintroduced to enable reuse’of physical units. They are referenced by a computation fornpula
if needed fpr constant values.

The UNIT-$PEC including UNIT-GROUPS, UNITS, and PHYSICAL-DIMENSIONS is defined as a subsgt of
the corresponding elementyin ISO 22901-1.

NOTE hysical units'of variables and calibration labels are implicit and have to be derived from the 'a2l'|file.

9.5 VARJABLE:-DESCRIPTIONS

9.5.1 General

A VARIABLE-DESCRIPTION is used to describe the computation of an ECU variable (in FXD represented
by a DATA-DECLARATION with DATA-TYPE set to “ONLINE”) in detail. Within the schema, the element
VARIABLE-DESCRIPTIONS is designed on the same level as the element FAULT-SYMPTOMS. It also
includes the same meta information (COMPANY-DATA-REF, ECU-FUNCS, CONFIGURATION, attributes:
DESC-EXTENT, DESC-STATE, ID, OID, SI, xml:lang)

A VARIABLE-DESCRIPTION supports three different variable types:
SIMPLE-VARIABLE: single COMPUTATION;
BIT-FIELD-VARIABLE: COMPUTATION for each contained BIT-FIELD; and
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STATE-GRAPH: definition of the STATES and COMPUTATION for each supported STATE-
TRANSITION.

VARIABLE-DESCRIPTIONS are subject to the same value inheritance mechanism as FAULT-SYMPTOMs.
For this purpose, there is a PARENT-REF element. See section on value inheritance.

If a VARIABLE-DESCRIPTION is inherited from another VARIABLE-DESCRIPTION the variable type
shall not be changed. In addition, the complete information of the variable type can only be overwritten
as a whole.

9.5.2 Element-Id

Key of variable description: supplier specific unique name, described in accordance with'8.6

9.5/]3 COMPANY-DATA-REF
Thip element contains the reference to the company providing the VARIABLE<DESCRIPTION

9.544 ECU-FUNCS

The section specifies the names and the versions of the ECU-FUNCS, contributing to the calculation of
the|variable described.

Each ECU-FUNC consists of the two elements described below.

9.54.1 LONG-NAME

Thip is the supplier-specific name of the ECU-FUNG according to the specification of a HDO LONG-NAME
as grovided in the 'a2l’ file.

9.54.2 VERSION

Thip element contains the version of the ECU-FUNC as given in the ‘a2l’ element FUNCTION_VERSION
for the function calculating the described variable.

9.5/5 CONFIGURATION

Thip element contains the references to DATA-DECLARATIONS representing non-calibratabl¢ constants
("system constants') which have an influence on the calculation of the described variable.

9.5)6 DATA-DECLARATION described by a VARIABLE-DESCRIPTION

Thif elementvcontains a reference to the DATA-DECLARATION element, which is descrijed by this
VARIABEE-DESCRIPTION.

9.5.7— SIMPLE-VARIABLE

A SIMPLE-VARIABLE is used if the variable (e.g. a byte or even a single bit) represents a single physical
value, which is not a state (of a state machine). For this use case, the calculation is described by a single
COMPUTATION.

9.5.8 BIT-FIELD-VARIABLE

If the value of a variable does not represent a single value but distinct bits or bit fields represent
independent values (i.e. flags) the BIT-FIELD-VARIABLE element is used. A BIT-FIELD-VARIABLE
consists of BIT-FIELDs, each of them representing a single physical value. A BIT-FIELD is defined by:

A LONG-NAME;
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A BIT-MASK (unsigned integer); and
A BIT-FIELD-COMPUTATION, referencing a COMPUTATION.

NOTE The BIT-FIELD-COMPUTATION returns a value for the bit field to be described, but it will not be
aligned with the bit field position.

EXAMPLE If a single bit is described, the BIT-FIELD-COMPUTATION will return 0/1 regardless at which bit
position the corresponding bit is defined.

9.5.9 STATE-GRAPH

If the Variejble represents the states of a state machine the STATE-GRAPH element is used.
A STATE-GRAPH consists of:

— STATES: lists the supported state values of the variable using DATA-DECLARATION-REFs to DATA-
DECLARATIONS of DATA-TYPE ‘STATE-VALUE'.

— INITIAL-STATE: lists the initial state, using a DATA-DECLARATION-REF to-a DATA-DECLARAT|ION
of DATA-TYPE ‘STATE-VALUE'.

— STATEFTRANSITIONS: Consists of an arbitrary number of STATE-TRANSITIONS, specifying the;
— FROM{STATE (Reference to a DATA-DECLARATION);
— TO-STATE (Reference to a DATA-DECLARATION); and the

— REQUIRED-CONDITION (Reference to a COMPUTATIONspecifying conditions that shall be fulfilled
for thel state transition to take place).

— STATEFCOMPUTATION: Possibility to specify the ¢computation of the documented state values ffom
the internal values of the state graph variable, ifthere is no 1:1 mapping between the two (e.g. maslking
and shffting of dedicated bits, in this case the state graph variable is implemented as a bit field).

NOTE The DATA-DECLARATION-REFs inh JNITIAL-STATE, FROM-STATE, TO-STATE is listed in|the
element STATES.

9.6 FAULT-SYMPTOMS

9.6.1 General
This subclguse describes EXD-Schema elements specifying fault-symptom-specific information.

NOTE Fault symptoms in a program version supplied by 3rd parties will be described separately (see 9.7).

9.6.2 El¢ment-Id

Key of (fault-symptom-based) description: supplier-specific unique name of the fault symptom
described in accordance to section 8.6.

NOTE The SHORT-NAME of the FAULT-SYMPTOM shall correspond to the FAULT-SYMPTOM-NAME of the
‘a2l file

EXAMPLES for SHORT-NAMEs:
— DFC_Agre; and
— PVS_DRIFT.
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3 COMPANY-DATA-REF

This element contains the reference to the company providing the FAULT-SYMPTOM.

9.6.

4 ECU-FUNCS

The section specifies the names and the versions of the ECU-FUNCs, contributing to the calculation of

the

9.6.

fault symptom. Annex C contains the correct listing of functions/versions.

4.1 LONG-NAME

Thi
HD

EXA

9.6

Thi
for

9.6

Thi
("S)
Add
eler

9.6

9.6

5 element contains the supplier-specific name of the ECU-FUNC according to the specifig
D LONG-NAME as provided in the 'a2l’ file.

MPLE DSALSU

4.2 VERSION

5 element contains the version of the ECU-FUNC as given in the 'a2l"element FUNCTION
the diagnostic function.

5 CONFIGURATION

5 element contains the references to DATA-DECLARATIONS representing non-calibratablg
stem constants") which have an influence on the calculation of the described fault symp

itionally, the value of each system constant, shall be given in the corresponding DA
hent. Further details are contained in Annex C.

6 FAULT-IDENTIFICATION

6.1 Legal code

ation of an

\_VERSION

p constants
fom.

\TA-VALUE

The fault code requested by legislation is provided as a reference to a computation which|is either a
value, or a label, or a label withindexation that can be given. Table 7 defines the external testlequipment
FAULT-CODE.
Table 7 — External test equipment FAULT-CODE
Reference to OBD stimmary table|OBD Fault Code
Forjmat Implemented as a reference to a computation (COMPUTATION-RHEF).
Thus, the element can contain either a calibration label name or an 3ctual value
entered as a decimal value.
9.6:6:2—EUSTOM-CODES

Here, the customer-specific code is provided as a reference to a computation where either a value, or a
label, or a label with indexation can be given. In addition to that, the type of the CUSTOM-CODE can be
specified in order to enable a distinction between different CUSTOM-CODES. Table 8 defines the service
fault code.

Table 8 — Service fault code

Reference to OBD summary table |[None

For

mat Implemented as a reference to a computation (COMPUTATION-REF).

entered as a decimal value.

Thus, the element can contain either a calibration label name or an actual value
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9.6.6.3 FAULT-TYPE
Each fault symptom can be allocated to a DTC and, additionally, further distinctive features can be

provided for the corresponding fault symptom for the service. The classification of the fault types is
regulated in SAE J2012 [3]. Table 9 defines the element FAULT-TYPE.

Table 9 — FAULT-TYPE

Reference to OBD summary table | None
Format Implemented as a reference to a computation (COMPUTATION-REF).

Thus, the element can contain either a calibration label name or an actualwvdlue
entered as a hexadecimal value.

9.6.7 MON-COMPONENT or system

This element provides a short description of the MON-COMPONENT or system.
EXAMPLE Accelerator Pedal Position Sensor 1.

Table 10 de¢fines the element MON-COMPONENT / system.

Table 10 — MON-COMPONENT/systefit

Reference o OBD summary table| Component/System
Format Text field with ASCII characters
SELECTION-LIST-NAME MON_COMPONENT

9.6.8 FAULT-CLASSIFICATION

This element consists of either an ERR-CLASS or a«MIL-RELEVANCE and an additional, optional elenpent
MIL-DEBOUNCE-GROUP.

9.6.8.1 HRR-CLASS

This elemgnt contains information about the connection between the driver warning (MIL, EPCL/SYS
etc.) and the priority.

Table 11 dg¢fines the element-ERR-CLASS.

Table 11 — ERR-CLASS

Reference o OBD summary table|MIL Illumination
Format Implemented as a reference to a computation (COMPUTATION-REF).

Thus, the element can contain either a calibration label name or an actual vdlue
entered as a decimat vaiue.

Additional information Examples for possible fault classes are:

Service fault (NOT OBD-relevant)

OBD-relevant faults (with priority "Fault" for the service tester)
OBD-relevant faults "Fuel system monitoring" and "Misfire"
OBD-relevant faults "Misfire monitoring” [ MIL + flashing MIL ]

Service fault (NOT OBD-relevant) with clearance of service fault as per OBD
[service only]

OBD-relevant faults with clearance of service fault as per OBD [MIL]
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9.6.8.2 MIL-RELEVANCE

This field contains the information of whether the described FAULT-SYMPTOM should switch the OBD
lamp on.

Table 12 defines the element MIL-RELEVANCE fault.

Table 12 — MIL-RELEVANCE fault

Reference to OBD summary table | MIL Illumination

Format ]mplpmpnfpd asareferencetoa computation ((‘OMP”TATION-R F’F’),

Thus, the element can contain either a calibration label name orath’dctual value
entered as "true" or "false".

9.6/8.3 MIL-DEBOUNCE-GROUP

ared MIL debouncing becomes necessary for several FAULT-SYMPTOMSWwith fault memgries based
purkly on FAULT-SYMPTOMS, and if this has been agreed with homologation, these FAULT-§YMPTOMS
may be assigned to one MIL group.

Table 13 defines the element MIL DEBOUNCE-GROUP.

Table 13 — MIL-DEBOUNCE-GROUP

Reference to OBD summary table |None

Forjmat Implemented as a reference to a computation (COMPUTATION-REF).

Thus, the element can ¢ontain either a calibration label name or an actual value
entered as a decimal value.

Additional information Only if the MIL*group is directly hardcoded in the software (prdgram), this
dependencyhas to be described as text. One example of a description:

Fuel System Monitoring in the additive and mulitplicative range: FRAmax
represents the fault symptoms FRAmax, FRAmin, ORAmax, ORAmin.

9.6]9 RATIO-GROUPS for inyuse monitor performance ratio (IUMPR)

For|FAULT-SYMPTOMS frem component groups that are required to be output as IUMPR yia service
0916 in accordance withyOBD legislation and which shall be assigned to a specified RATIO-GROUP. The
RATIO-GROUP is to be'entered from a selection list (see B.3.4). Multiple assignments are supported.

Table 14 definesthe element RATIO-GROUP.
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Table 14 — RATIO-GROUP

Reference to OBD summary table

Yes

Format

Implemented as a reference to a computation (COMPUTATION-REF).

Thus, the element can contain either a calibration label name or an actual va
entered as a decimal value.

lue

SELECTION

-LIST-NAME RATIO_GROUP

Additional i

nformation

inator for this lowest ratio output via service 09.

IUMPR individual ratios for fault symptoms that do not have to be output
compliance with OBD legislation, but which are still linked to IUMPR (€:g. pu
service-relevant sub-diagnostics on the oxygen sensor) can also be,assig
to predefined extended ratio groups (without SAE short identifiets). Howe
the lowestindividual ratio is not calculated. These extended ratio groups sd
exclusively for theme-related IUMPR data evaluation.

For all fault symptoms from a ratio group, the lowest IUMPR individual ratio is
to be calculated in the control unit and the associated numerator and denom-

hed
ver,
rve

for
ely

9.6.10 RE

Document
0116) and

ADINESS-GROUP

htion of allocation for FAULT-SYMPTOMS with respect to readinéss’status (Service 0116,
monitor status (Service 0116, PID 4116). Table 15 defines the’element READINESS-GROU

Table 15 — READINESS-GROUP

PID

Reference ffo OBD summary table | None
Format Implemented as a reference tg'a‘computation (COMPUTATION-REF).
Thus, the element can contain either a calibration label name or an actual vajlue.
--- For every fault symptom concerned, the associated readiness group is tq be
entered.
SELECTION-LIST-NAME READINESS_GROUP
9.6.11 FAULT-DETECTIONS
9.6.11.1 HAULT-DETECTION genéral information
Since for a given fault symptomiultiple strategies to detect a fault may exist, for each of them a separate
FAULT-DETECTION shall bé-provided. In the following, the subelements of a single FAULT-DETECTION
are described.
9.6.11.2 Hlement:Id
Key of fault détection description: supplier specific unique name of the fault detection, describefl in
accordance tasection 8.6.
9.6.11.3 MON-STRATEGY
This element provides a rough classification of the underlying fault detection algorithm.
Table 16 defines the element MON-STRATEGY.
Table 16 — MON-STRATEGY
Reference to OBD summary table |Monitor strategy description
Format Text field with ASCII characters
Additional information Terms based on the MCL are principally to be used.
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For rationality and functional checks, it should be clear and comprehensible on the basis of the
description used how the employed strategy works for the concerned component. It is not enough to
simply enter terms such as "rationality check".

Terms are to be used, such as:
— Functional check stuck closed;
— Rationality check unable to open;

— Measurement of OSC compared to OSC of borderline catalyst; and

— |CAN communication with gateway, etc.

9.6/11.4 FAULT-DETECTION-CRITERIA
Thip element contains the description of the fault detection criteria, which is defined as follows:
— | The FAULT-DETECTION-CRITERIA is the criterion which "decides" whether a fault is prefent or not.

— |This decision may be preliminary in the sense that a subsequent confirming phase ¢an still be
necessary to distinguish between an actual fault and a misdetection. This confirmirng phase is
typically referred to as "debouncing".

— |Every condition that has to be fulfilled as a precondition'sothat the decision can be computed does
not belong to the FAULT-DETECTION-CRITERIA. These.are enable (or test) conditions.

>
=
=

ex C contains further details.

=

le 17 defines the element FAULT-DETECTION-CRITERIA.

Table 17 — FAULT-DETECTION-CRITERIA

Reference to OBD summary table | Malfunctien Criteria / Threshold Value
Forjmat Implemented as a reference to a computation (COMPUTATION-REH), see 9.4.2.

Additional information Here, the description of the basic fault symptom detection criterion |s provided.

The description is to be provided preferably in a formal way by using the sub-
element ABSTRACT-SYNTAX.

If the complexity of the fault detection criterion exceeds a certain limit, the
description may also be provided in the form of a verbal descriptiqn using the
subelement EXPLANATION.

The decision between formal and verbal description should be tak¢n on a case
by case basis.

9.6J11:5 '‘ENABLE-CONDITIONS

Here, the description of physical enable conditions (or test conditions) for each FAULT-DETECTION-
CRITERIA shall be given.

When structuring the description, the definitions (see 3.1) and the ABSTRACT-SYNTAX (see 9.4.2) is to
be taken into account. The internal control unit label names are used for the descriptions. If this is not
the case, the terms specified in SAE J1930-DA are principally to be used. Table 18 defines the element
ENABLE-CONDITIONS.

Definition of ENABLE-CONDITIONS:

— Every condition, that has to be fulfilled as a precondition, (once or during the complete calculation
of the fault detection criterion) that the fault detection criterion can be computed is an enable (or
test) condition;
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— An atomic enable condition can typically be presented in the form: "Label simple comparison

operator threshold"; and

— Single atomic enable conditions can be combined by further operators, such as "AND","OR" etc.

Table 18 — ENABLE-CONDITIONS

OBD summa-

Reference to|secondary parameters / enable conditions

processing.

ry table

Format Imp]pmpnhﬁd asareferencetoan computation (('()MPUTATION-R F‘F‘) sep 94 2
Additional|In-|Here, the conditions are described that have to be fulfilled in order to enable the computatiop of
formation the fault detection criterion.

The following conditions have similar effects as enable conditions; however, they are, to be ligted
in separate elements since they are used for controlling and filtering in the subseguéent documnjent

Element

Calibration

Effects ({]I"

CENTRAL-CALIBRATION-IN-|Central
FORMATION (9.6.1.2)

Monitaring functionis active. Fpult
codé-management is inhibitdd.

DISABLE-FULLY (9.6.11.14)

Decentral

Monitoring function is notactjive.

(9.6.11.13)

DISABLE-REPORT-ONLY|Decentral

Monitoring function is active. Fpult
code management is inhibitdd.

Enable conditions that are managed using sequential control (between engine and monitoifing
functions shall be documented exclusively in the element EXCLUSION (9.6.13.2).

9.6.11.6 Debounce information for fault detection

Brief descifiption of the debounce process, taking the\applied “program parameters” into account. [The
applied “program parameters” are displayed by.means of a referencing process, for which a valye, a
label, or a lpbel with textual description is used\(see Figure 10).

9.6.11.7 HAULT-DEBOUNCE

The Debo

Marginal ¢onditions:

ce Time refers to the tinfe\period between the time when the fault is detected and the time
when the fault is stored in the fault memory. This applies to a defective component.

This appli¢s to a neutral system, i.e. no adaptations had taken place within the preceding driying
cycles (neither positivedior negative) before the defective component to be monitored was installed.
Furthermdre, the defective component to be monitored produces a fault value that has exactly the value

necessary, fand isthus just large enough for the monitor to detect a fault (neither lower nor higher).

Table 19 ddfines the element FAULT-DEBOUNCE.

30
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Reference to OBD summary table

Fault Debouncing Length

Format

Implemented as a reference to a computation (COMPUTATION-REF).

Additional information

Here, the control unit supplier is expected to submit a proposal in an XML
structure describing the complete debouncing method and which can also be
integrated into an ODX container. This refers to the debouncing process starting

with the fulfillment of the FAULT-DETECTION-CRITERIA.

EXAMPLE: time-based debouncing, incident-based debouncing, etc.

The vehicle manufacturer will be responsible for simplifying the homologation

documents. In English, only the terms agreed with the homologatjon officials
are to be used for this description of fault debouncing (specificatign in Master
Summary Table from homologation).

Figlire 10 shows the calculation of the monitoring time length.

l¢

Monitoring Time Length

<

' @)
Monitor not Monitor is running | % 6
yet active o ;' < \ > L/
¢ © /
( max. 10 s
Measurement windows / adaption /
integrals / ... active & 0\\ Central :la]:;lttl ::bounce
Development of fault.characteristic |
T >

| | | | | | time

1 | ' 1 | |

1 2 3 4 51 7
Key
1 |defective component installed
2 |monitor start
3 |fault detected
4 |fault detected and debounced
5 |updates: OBD modes, IUMPR, fault memory; ...
6 |Maximum time period tostore the faultin the fault memory (FCM) in accordance with applicable OBP legislation
7 |Pending / MIL

9.6{11.8. 'MON-FREQUENCY

Figure 10 — Determination of the monitoring time length

The supplier delivers the raw information as a proposal and the vehicle manufacturer applies the
information e.g. for the summary sheets according to the calibration data.

A list of possible values will be provided as defined in Annex B.

Table 20 defines the element MON-FREQUENCY.
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Table 20 — MON-FREQUENCY

Reference to OBD summary table

Frequency of Checks

Format

Text field with ASCII characters

SELECTION-LIST-NAME

MON_FREQUENCY

A defined term entered by the supplier for the OBD summary table in accorda

(see Additional information).

with the specification in the Master OBD summary table from homologation

nce

order to enter valuable information for service.

For vehicle manufacturers, an additional description element is required in

Definition

On a funct

functionality, e.g. a diagnostic monitor that the ECU software is capable of.

On the lev
the functid
DETECTIO

For the as
values caldg

Example

A diagnost
“numb
“delay

With thesd
and once.

Continuouy
“numb)
“delay

Once
“numb
“delay

Definition

of the monitoring frequency

onal level, the monitoring frequency describes the most frequent execution of-a diagng

nality on this application. In the following the term monitor refers t6)one specific FAL
N.

bessment of the monitoring frequency, all prerequisites are taken into account, especi
ulated in other functions, which are used as part of the diagnostic monitor.

¢ monitor has a set of parameters influencing the menitoring frequency:
er of times for which the monitor is executed in:0ne dcy”
time of the monitor after monitoring result’
two parameters, the diagnostic monitor could be tuned to anything between continy
S
er of times for which the monitor is executed in one dcy” = FF (infinitive),

time of the monitor aftermonitoring result” = 0.

er of times for which the monitor is executed in one dcy” = 1,

time of the monitor after monitoring result” = FF (infinitive).

Once per ECUlifetime

stic

el of a concrete application, the monitoring frequency describes the actual behaviour of

JLT-

ally

ous

The monitor is usually executed only once per ECU lifetime. This may be a check during production of

the ECU or

during production of the vehicle.

Once per driving cycle

Regardless how many times the enable conditions of a monitor are met during a driving cycle, the
monitor only runs once and reports the pass/fail decision to the fault code memory only once.

Figure 11 illustrates how the monitoring cycle is processed if run once.

NOTE 1

32
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A Enable conditions

/

DCY o

*Re

@ En

ble conditions
It (FCM)
hitor running

»
»

Physical enable conditions are met ”  en.cond. met

Figure 11 — Definition Once per driving cycle

Continuous

Evefy time the enable conditions of a monitor are metgthe diagnostic monitor is execut

Aftér the time necessary to execute the diagnostic ‘monitor and report to fault code m

monitor is executed agam.

4 Enable conditions

edi

mediately.
mory, the

/

avi

Dol U SRR S R ¢

® Ena

* Res

ble conditions
It (FCM)

DCY

MO

itor running

»
| o

Physical enable conditions are met en. cond. met

Figure 12 — Definition Continuous

Figure 12 illustrates how the monitoring cycle is processed if continusously monitored.

NOTE 2  Thisisjustan example.
Multiple

The diagnostic monitor is executed more than once in a driving cycle.
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Each time the enable conditions are met, the monitor produces at least one pass fail decision but does
not run continuously.

A Enable conditions

/

N\

® Enable condit

% Result (FCM)
Monitor runni

DCY o

ons

ng

Figure 13 i
NOTE 3
9.6.11.9 (

This elemdg
For details

Definition

Table 21 dd

The O}

This decision may be preliminary in the sense that a subsequent confirming phase can stil
necess

typica

Every
not be

This is just an example.

Physical enable conditions are met en. cond. met

Figure 13 — Definition Multiple

)K-DETECTION-CRITERIA

on COMPUTATIONS, see 9.4.2.
bf OK-DETECTION-CRITERTA:

(-DETECTION-CRITERIA is the criterion which "decides"”, whether healing is present or n|

ary to distinguish between actual healing and misdetection. This confirming phas
ly referred.te as "debouncing”.

condition'that has to be fulfilled as a precondition so that the decision can be computed d

[lustrates how the monitoring cycle is processed if multiple definitions of monitoring apply.

nt provides the description of the;OK detection algorithm by referencing a COMPUTATI]ON.

be

oes

ongtothe OK-DETECTION-CRITERIA. These are enable (or test) conditions for fault healiing.

finesthe element OK-DETECTION-CRITERIA

34
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Table 21 — OK-DETECTION-CRITERIA

Reference to OBD summary table

none

Format

Implemented as a reference to a computation (COMPUTATION-REF), see 9.4.2.

Additional information

is indicated.

The description is to be provided preferably in a formal way by us
element ABSTRACT-SYNTAX.

description may also be provided in the form of a verbal descripti

Here, the description of the basic fault symptom healing detection criterion

If the complexity of the fault detection criterion exceeds a certain limit, the

ing the sub-

n using the

subelement EXPLANATION.

The decision between formal and verbal description should bejtak
by case basis.

PNl 0N a case

9.6

Des

Thi

to 4
con

Wh

be t

the
Def

Evel

hea
con

11.10 OK-ENABLE-CONDITIONS

cription of physical enable conditions/test conditions for healing.

nable conditions (i.e. if the enable conditions for healing detection are differing from
ditions for fault detection).

aken into account. The internal control unit label names are used for the descriptions. I

nition of enable conditions for healing:

ry condition that has to be fulfilled as a precondition (once or during the complete calcul

dition.

operator threshold".
Single atomic enable conditions can be combined by further operators, such as "AND","0|

Table 22 defines thelelement OK-ENABLE-DETECTION.

Table 22 — OK-ENABLE-DETECTION

5 is an element which shall be used only in case a diagnostic motxitor is asymmetric w

bn structuring the description, the definitions (see 3.1) dud the ABSTRACT-SYNTAX (see

ling detection criterion) that the healingydetection criterion can be computed is an enal

An atomic enable condition cdn;typically be presented in the form: "Label simple d

ith respect
the enable

9.4.2) is to
F this is not

case, the terms specified in SAE ]J1930-DA are principally to be used defines the enable cpnditions.

htion of the
le (or test)

omparison

R" etc.

Ref

erence to OBP-summary table |none

For

mat Implemented as a reference to a computation (COMPUTATION-REH

), see9.4.2.

Addlitiohal Information

Here, the conditions that have to be fulfilled in order to enable the c
of the healing detection criterion are described.

bmputation

9.6.

11.11 OK-DEBOUNCE

Brief description of the debounce for the OK detection, taking the applied "program parameters" (see)
into account. The applied “program parameters” are displayed by means of a referencing process, for
which a value, a label, or a label with textual description is used (see Figure 10).

Table 23 — OK-DEBOUNCE

Reference to OBD summary table

None

For

mat

Implemented as a reference to a computation (COMPUTATION-REF).
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9.6.11.12 Reference to OBD legislation

9.6.11.12.1 General

This element is needed for OBD relevant fault symptoms and will be omitted for others. This element
contains a reference to the part of legislation that initiated the introduction or change of the fault
symptom and will be provided by the supplier.

9.6.11.12.2 LEGISLATIONS

1L

The LEGISFATIONTeference shatt beprovidedas atext fretd-witlr AS€tcharacters—Thecontent ofj the
text field shall be the section numbering of the regulation and its detail.

EXAMPLE
LAW CCR 1968.2
SECTION (€)(11.2.1)(A)

Here, no update will be expected for the life time of the software, only in the levent that new featyres
were introduced which will - as a rule - lead to another symptom name, ‘should the new sectioh of
LEGISLATION be stated. Table 24 defines the reference to OBD LEGISLATION.

Table 24 — LEGISLATION

Reference o OBD summary table| MCL

Format Text field with ASCII characters
— The additional, optional XML element receives the name MCL-STRATEGY
Additional [nformation This information is the fipst step towards generating a list of MONITOR|NG

REQUIREMENTS, whichillustrates the connection between component, section
oflegislation and SAEJ2012-DA code. The assignment "Name of fault symptpm
to fault code is performed by the vehicle manufacturer using data.

9.6.11.12.3 MCL-STRATEGY

This informhation is necessary for all OBD-relevant comprehensive components and contains a genferic
description of the FAULT-DETECTION-STRATEGY of the FAULT-SYMPTOM. The terminology to be ysed
is listed in p Selection List (in aécordance with Annex B). Table 25 defines the element MCL-STRATHGY.

Table 25 — MCL-STRATEGY

Reference o OBD summary table | MCL
Format Text field with ASCII characters
SELECTION-LIST*NAME MCL_STRATEGY

9.6.11.13 DISABLE-REPORT-ONLY
Inactive conditions shall be distinguished from physical enable conditions, since inactive conditions:

— cannot change during ECU-runtime (rather they are typically fixed by the engineering calibration
process); and

— will be used for control of further documentation processing.

This element provides the description of function-internally defined conditions that have to be fulfilled
so that the fault detection is deactivated.

In DISABLE-REPORT-ONLY, inactive conditions shall be described that deactivate error reports to fault
storage memory only, whereas the calculation of the diagnostic algorithm is not deactivated.
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The description is implemented by a reference to a COMPUTATION. For details on COMPUTATIONS, see
9.4.2. Table 26 defines the element DISABLE-REPORT-ONLY.

Table 26 — DISABLE-REPORT-ONLY

Reference to OBD summary table |Inactive conditions shall not appear in the OBD summary table

Format Implemented as a reference to a computation (COMPUTATION-REF).

Thus, the element can contain either a calibration label name (Abstract-Syntax)
or an actual value entered as a decimal value.

Additional information Enter here which conditions have to be fulfilled to deactivate fault reporting.

This pointis not to be confused with 9.6.12 CENTRAL-CALIBRATIQN-INFO. In
both cases, fault output is suppressed, however, in this case, the furjction itself,
not a central label, suppresses the fault report.

9.6{11.14 DISABLE-FULLY
Inag¢tive conditions shall be distinguished from physical enable conditions, since inactive copditions:

— |cannot change during ECU-runtime (rather they are typically fixed’by the engineering |calibration
process); and

— |will be used for control of further documentation processing:

Thip element provides the description of function internally. defined conditions that have to jpe fulfilled
so that the fault detection is deactivated.

In PISABLE-FULLY, inactive conditions shall be *described that deactivate the calculatfion of the
diagnostic algorithm, so that no error will be reperted to fault storage memory.

The description is implemented by a reference to a COMPUTATION. For details on COMPUTATIONS, see
9.4.p. Table 27 defines the element DISABLE-FULLY.

Table 27 — DISABLE-FULLY

Refprence to OBD summary table [Iiiactive conditions shall not appear in the OBD summary table
Forjmat Implemented as a reference to a computation (COMPUTATION-REF)

Thus, the element can contain either a calibration label name (Abstract Syntax)
or an actual value entered as a decimal value.

Additional informatiomn Enter here which conditions have to be fulfilled to deactivate the calcujation of the
diagnostic algorithm, so that no error will be reported to fault storage memory.

9.6/11.15 OBD service 0616 information

To =nable reuse for thls 1nformat10n one or more spec1f1c elements in the OBD serV1ce 3616-list —
Requre v TS

referenced For a detalled descrlptlon of OBD service 0616 lnformatlon see 8.8. Thls 1nf0rmat10n w1ll
be indicated for OBD service 0616 relevant fault symptoms only.

9.6.11.16 GENERIC-TYPE
This element contains the information, which type of diagnostic the fault symptom belongs to.

The following values are supported:
— COMMUNICATION;
— ELECTRICAL; and
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OTHER DIAGNOSIS.

Table 28 defines the element GENERIC-TYPE.

Table 28 — GENERIC-TYPE

Reference t

0 OBD summary table |None

Format

Text field with ASCII characters

Attribute

Use case

SELECTION-LIST-NAME

GENERIC_TYPE

Descriptio

COMMUNICATION: the fault symptom detects communication error between 2 ECUs or between 1

and an intq

ELECTRIC
continuous
generated

OTHER DI

9.6.12 CE

This eleme
software (3

Here, cent
all fault sy

software flinctions.

These cent
shall not b
they do no
and will be

The eleme}
whereas th

Since the
will also b
central cal

Activa

Config|

1 of the supported standard values:

lligent component.

AL: the fault symptom detects electrical errors that are continuously,'monitored or
ly monitored; further detailed classification regarding the monitoring“frequency car
ising the already existing element - MON-FREQUENCY-

AGNOSIS: the fault symptom detects errors that are not electrical or of communication Kk

NTRAL-CALIBRATION-INFOS

nt provides central calibration labels that affect therbehaviour of fault-symptom-relz
ind thus the behaviour of the fault symptom itself).

Fal means provided by a central service functionality (e.g. fault symptom manager)
mptoms in a program version, in contrastcto calibration labels locally defined in spe

ral calibration labels, although they-state an enable condition from the logical point of v
e listed as part of the general enablé conditions (see 9.6.11.5 ENABLE-CONDITIONS) s
F represent a physical enable condition (i.e. their value will not change during ECU runti
used for control of further decumentation processing.

1t COMPUTATION-REF gontains the label information, i.e. the name of the calibration I3
e element INFO-TYPE-contains information about the type of the information.

Calibration labels ‘described here will mostly be supplier-specific, the INFO-TYPE va
e supplier-specific. The following symptom characteristics are typically determined by
bration:

Fion/Deactivation of the fault symptoms;

urdtion/Setting of the initialisation behaviour;

ECU

not
be

ind.

ted

for
Fific

ew,
nce

ime)

bel,

ues
the

Suppression of the monitor during defined operating conditions;
Control of the fault memory output (master/slave control unit);

Settings regarding central fault-debounce mechanisms; etc.

If more than one calibration labels are used by the supplier, they are all to be listed.

Table 29 defines the element CENTRAL-CALIBRATION-INFO.
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Table 29 — CENTRAL-CALIBRATION-INFO

Reference to OBD summary table

None

For

mat

Implemented as a reference to a computation (COMPUTATION-REF) along with
a text field "INFO-TYPE" for additional information on the calibration label

referenced to in the COMPUTATION-REF.

9.6.13 INHIBITIONS information

9.6.13.1 INHIBITIONS by symptom

INH
the
REH
aux

Anr

IBITIONS by symptoms either provides the list of symptoms (FAULT-SYMPTOM-REFS) w
calculation of the (currently described) fault symptom hard-coded or it provides a list of
S), each FID providing a list of inhibiting fault symptoms (FAULT-SYMPTOM/REFS) o1
iliary objects (AUXILIARY-OBJECT-REFS).

ex D contains further details and defines the list of validation FIDs.

Table 30 — List of validation FIDs

nich inhibit
FIDs (FID-
inhibiting

Ref

erence to OBD summary table

Secondary Parameter

For

mat

Contains a set of references to a function identifier (FID) with chiild element

FID-TYPE set to validation

Additional information

All calibration assignments {$ee Annex D, Figure D.2) are to be 1
validation FIDs and inhibiting FIDs referenced by INHIBITIONSs.

This concerns, for example, symptoms, signal qualities, auxiliary
similar.

In order to make:d¢complete assessment of the application allocatio
the debounce-status valid for the individual allocations stated abo
listed to takethe FID into consideration.

EXAMPLE:

Limits (e.g. Def50_Deb100, Tested, ...)
Signal qualities (1...15)

Masks (ERR, PND, REC, ...)

sted for all

events and

hs possible,
e are to be

Thd
inh
inh

element inhibitiorby symptom provides a list of FIDs (FID-REFS), with each FID providjing a list of
biting fault symptoms or - via COMPUTATION-REF - calibration labels, which also cont
biting fault symptoms. Table 31 defines the list of INHIBITIONS by symptom via FIDs.

hin a list of
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Table 31 — List of INHIBITIONS BY-SYMPTOM via FIDs

Reference to OBD summary table | Disablement Chart

Format

Implemented as set of references to a function identifier (INHIBITIONS/BY-SYMP-
TOM/FID-REFS/FID-REF) each referencing a set of inhibiting fault symptoms
(FIDS/FID/FAULT-SYMPTOM-REFS/FAULT-SYMPTOM_REF)) or inhibiting aux-
iliary objects (FIDS/FID/AUXILIARY-OBJECT-REFS/AUXILIARY-OBJECT-REF).

Additional information

idation FIDs and inhibiting FIDs referenced by INHIBITIONS.

All calibration allocations (see Annex D, Figure D.2) are to be listed for all val-

This concerns, for example, symptoms, signal qualities, auxiliary events and

the debounce statuses valid for the individual assignments stated above ar
be listed to take the FID into consideration.

EXAMPLE:

Limits (e.g. Def50_Deb100, Tested, ...)
Signal qualities (1...15)

Masks (ERR, PND, REC, ..)

facturers.

SiTitar: |L
In order to make a complete assessment of the calibration allocationspossiple,

This additional information does not have to bé supplied to all vehicle manu-

e to

Descriptioh of the fault symptoms which will directly inhibit the'described fault symptom dire

in the SW.

Table 32 de¢fines the description of inhibiting fault symptomis:(hard coded).

Table 32 — Description of inhibitingfault symptoms (hard coded)

ctly

Reference o OBD summary table | Disablement Chart

Format

List of fault symiptom names as used in the container containing the elemsé

nt.

9.6.13.2 INHIBITIONS by function

INHIBITIONS by functionality contains information concerning temporary disablement of

calculation

of the considered fault symptom by EXCLUSION, which means due to other functiona

currently performed. The EXCEUSION can be described by the supplier as:

— Free tgxt to denote the)disabling functionality,

— Referejnce to one.ar more calibration label(s) containing one or more disabling FIDs.

The vehicl
formalizedrway.

manufacturer can prepare the EXCLUSION for the usage in the summary sheet

the
lity

n a

To implement those requirements, this element provides the EXCLUSION by referencing a
COMPUTATION. For details on COMPUTATIONS, see 9.4.2.

Some diagnostic functions cannot be executed at the same time as other functions, for example mixture
adaptation and fuel tank ventilation. This suppression should be treated in the same way as an inhibit
condition and be scheduled accordingly. All symptom names and/or functions should be entered that
are in direct congruence to the symptom under consideration. If exclusions can be defined via the
application, the relevant application labels are to be stated.

Table 33 defines the element EXCLUSIONS.
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Table 33 — EXCLUSIONS

Reference to OBD summary table |Enable condition

Format Text field with ASCII characters
Element 1 One or more application labels
Element 2 Description field

9.6.14 SUBSTITUTION-FUNCTION

A description of additional, function-internal measures being activated once the fault s

mptom is

stored in the fault memory shall be provided in an XHTML text format. The activation of the)s
fungtion is carried out via a hard-coded link between the symptom and the substitution fun

NOTE Here, only measures that are activated by the function/module that causes the "entry
symptom in the fault memory (i.e. function-internal) will be described.

Table 34 defines the description of SUBSTITUTION-FUNCTION (hard-coded):

Table 34 — Description of SUBSTITUTION-FUNCTION-(hard-coded)

ibstitution
Ction.

of the fault

Reference to OBD summary table | None

Forjmat Human readable description in XHFML format.

9.6j]15 PROTECTIVE-FUNCTION

scription of additional, function-internal measui®@s being activated before the fault s
stofed in the fault memory shall be provided in an XHTML text format.

NOTE The functionality to activate the PROTECTIVE-FUNCTION is not calibratable but hard-¢
softjvare. Such behaviour is usually undesirable\but for the protection of people and the technical €
canhot always be avoided for technical reasons:

Table 35 defines the element PROTECTIVE-FUNCTION.

Table 35 — PROTECTIVE-FUNCTION

ymptom is

oded in the
quipment it

Reference to OBD summary. table|None

Forjmat Human readable description in XHTML format.

9.6]16 SIMULATION-METHOD

Thip element provides a rough classification of the simulation method to trigger the OBD-re

evant fault

synjptom,
Tab[e 36 defines the element SIMULATION-METHOD.

Table 36 — SIMULATION-METHOD

the authorities.

Reference to OBD summary table | The simulation method shall not appear in the OBD summary table as de-
scribed in the selection list. Maybe more detailed information is requested by

Format Text field with ASCII characters
Attribute Use case
SELECTION-LIST-NAME SIMULATION_METHOD

Supported standard values and their semantics (and examples) are:

— REMOVE COMPONENT: to trigger a fault symptom by removal of components.
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Sensors unplugged
Missing particulate filter

— MODIFIED COMPONENT: a customised electrical or mechanical manipulation has been designed
on the component that should have the same effects as the real failure.

Particulate filter efficiency: mechanical deterioration

Gasoline catalyst efficiency: aging using an oven

— BREAK.QIUT BOX: simulation of electrical failure

Short circyit
Open circulit

— EXTERNAL SIGNAL SIMULATION BOX: to trigger a fault symptom, a simulation ofthe inputs of the
systen (sensors signal) is needed.

02 sensor {oo slow
NOx sensof not available

— EXTERNAL ACTUATOR DRIVER BOX: to trigger a fault symptem, a simulation of the outputs
(actuator position) is needed via a driver box.

Stuck closdd EGR

Misfire gerjeration via ignition coil driving

— SOFTWARE CONTROL STRATEGY: to trigger -aZfault symptom, a dedicated software conitrol
strategy has been coded to simulate the environment. The strategy shall be activated via an extefnal
tool reguest, no external box is needed.

Misfire gerleration through a tool request
02 sensor foo slow

— NOT HEASIBLE in homologatioh+’there is no way to demonstrate the failure associated with|the
fault symptom (for example-if there is a risk of severe damage to the vehicle).

Memory cdrruption
Atmospheric pressure €lectrical failure (when the pressure sensor is inside the ECU and not reachaple)

— OTHER: for fufther information

9.6.17 ##other-Information (for symptoms)

Objective of this mechanism is to add any XML content with a different namespace than no-name-
namespace. E.g. vehicle manufacturers can list additional proprietary symptom-specific information
(use case 3, see 7.3).

Table 37 defines the docking point for VM-specific extension.

Table 37 — Docking point for VM-specific extension

Reference to OBD summary table|None
Format XML
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FAULT-SYMPTOM-3RD-PARTYS

a 3rd party fault symptom, the following elements are available:

SHORT-NAME: Name of the fault symptom as used by the company providing the FXD document,

THIRD-PARTY/COMPANY-DATA-REF: Reference to the company which originally provides the 3rd

-party fault symptom functionality,

THIRD-PARTY/FAULT-SYMPTOM-3RD-PARTY-SHORT-NAME: Name of the fault symptom as defined

by the company which originally provides the 3rd party fault symptom functionality.

Table 38 defines the element FAULT-SYMPTOM-3RD-PARTY.

Table 38 — FAULT-SYMPTOM-3RD-PARTY

Ref

erence to OBD summary table |[None

For

mat Text field with ASCII characters

Text description in XHTML for this functions

9.8

OB service 06 "Request on-board monitoring test results forSpecific monitored systems"

inl

Ali
061

is ojutput by the OBD service 06 with an OBDMID, (Monitor-ID), a TID (Test-ID) and a USIL

Sca

©IS

Tabte 39 defines the output of test results via external test equipment service 06 (e.g.: 21 f]
Mo

SERVICE-06-IDS

50 15031-5 or SAE ]J1979.

5t of all OBD service 06 identifiers, which are referen¢ed by fault symptoms, is provided. ]
elevant information is described by the following-sub-elements of a SERVICE-06-ID. Each

ing ID).

The OBDMID is used comprehensively. for all vehicle manufacturers and indicates the co
question.

Several TIDs can be assigned (to*each OBDMID. These TIDs correspond to the indiy
symptoms and each contains a.test value (measurement label) and a lower and an uppe
value (application label or-application label with indexation).

The USID is used to indieate the unit and the scaling of the value to be monitored.

In case a special.algorithm to access the data is needed (e.g. to provide an index in add
label) the method on how to retrieve the correct information has to be clarified betw
manufacturérand supplier.

itoring].

s specified

[he service
testresult
(Unit and

mponent in
idual fault
r test limit
tion to the

ben vehicle

or Catalyst
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Table 39 — SERVICE-06-IDS

Reference to OBD summary table | Yes

Format Either the label name or the actual value.

Additional information For the diagnostic cases relevant to OBD service 0616 stated below, the OBDMID
shall be stated here.

The OBDMID is to be entered in hexadecimal form (e.g. 1C16)
standard values for spark-ignition engines:

Misfire monitoring,

Catalyst monitoring,

Evaporative system monitoring,

Secondary air system monitoring,

Oxygen sensor monitoring,

Oxygen sensor heater monitoring,

EGR and/or VVT monitoring;

standard values for diesel engines:

Misfire monitoring,

Fuel system monitoring,

NMHC catalyst monitoring (oxidation.catalyst),
NOx after-treatment monitoring (NOX catalyst, NOx absorber),
Boost pressure system monitoring,

Exhaust gas sensor monitoring,

PM filter monitoring,

EGR and/or VVT.system monitoring.

Table 40 dé¢fines the output of test results via)OBD service 0616 (TID).

Table40 — OBD service 0616 TIDs

Reference o OBD summary table | Yes

Format Either the label name or the actual value.
— The TID is to be entered in decimal form (e.g. 132)
— Each OBDMID can have several TIDs.

Additional [nformation The element service 06 TID should be described specific to its monitor stratggy,
because it's possible that a symptom owns multiple monitor strategies.

Table 41 ddfines the output of test results via external test equipment service 0616 (Unit and Scaling ID)

Table 41 — OBD service 0616 USIDs

Reference to OBD summary table | None
Format The USID is to be entered in hexadecimal form (e.g. 1C16)
— For each TID, a USID has to be provided. There can be more TIDs per OBDMID.

9.9 FIDS

9.9.1 General

This subclause describes FXD-Schema elements specifying function-identifier-specific information.
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9.9.2 Element-Id

Key of (fault-symptom-based) description: supplier-specific unique name of the function identifier
described in accordance to 8.6.

NOTE The SHORT-NAME of the function identifier corresponds to the function identifier of the 'a2l' file.

9.9.3 FID-TYPE

It is distinguished between the three different types of a function identifier with the possible values:

— | CALCULATION" or
— |'VALIDATION' or
— |'OTHER' for non fault symptom related purposes, e.g. limp home.

In cpse of a mixture '"CALCULATION' will be used.
994 ECU-FUNC

9.914.1 LONG-NAME

Thif is the supplier-specific name of the ECU function configiring the function identifier a¢cording to
thelspecification of an HDO LONG-NAME.

EXAMPLE DSALSU

9.914.2 VERSION

Thik is the version of the ECU-FUNC as given.iirthe 'a2l' element FUNCTION_VERSION for thelfunction in
which FID is configured.

9.9{5 FAULT-SYMPTOM-REFS

Theg fault symptoms which hawe'an impact on the FIDs (i.e. act as an inhibit source) are feferenced,
if needed together with a-‘specific MASK-REF. Table 42 defines the referencing elem¢nt FAULT-
SYNIPTOM-REFS.

Table 42 — FAULT-SYMPTOM-REFS

Reference to OBD&ummary table | Disabling matrix

Forjmat List of fault symptoms as in the ‘a2’ file.

9.916.” “AUXILIARY-OBJECT-REFS

Other elements (e.g. signal qualities) which have an impact on the FIDs (e.g. act as an inhibit source)
are referenced, if needed together with a specific MASK. Table 43 defines the referencing element
AUXILIARY-OBJECT-REFS.

Table 43 — AUXILIARY-OBJECT-REFS

Reference to OBD summary table |Disabling matrix

Format List of signal qualities as in the ‘a2’ file

9.9.7 EXPLANATION

Each FID is described in more detail (DESC), including substitute reactions. Additionally, a list of ECU
elements (e.g. calibration parameters) relevant for this FID may be included (DATA-DECLARATION-REFS).
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Table 44 defines the FID EXPLANATION.

Table 44 — EXPLANATION

Reference t

0 OBD summary table | None

Format Human readable description in XHTML format.

--- Validation and inhibition shall be explicitly distinguished.

--- Emergency running and substitute reaction shall be described, but not dis-
tinguished.

9.10 AUXILIARY-OBJECTS

Auxiliary d
the same W
of a functic

9.11 MAS

Here, all th
REFS of ea

Masks are
actually ac
debounce s

9.12 TEX

A text map|
name. This
FXD file by

mapping is

9.13 Any

At the end
no-name-n
transporte

bjects are objects that can be used to disable the calculation of a function identifier (FI[
ray as fault symptoms are used. Therefore, also their use within the configuration/defini
n identifier is identical to the use of a fault symptom.

KS

ose masks shall be listed that are referenced by the single sub-elements FAULT-SYMPT
ch FID.

1sed to detail the (system) conditions under which a givenfault symptom or auxiliary obj
ts as inhibit source. A mask can thus contain e.g. detailed information on the defect levg
tate.

T-MAPPINGS

ping provides the possibility to define a mapping of a text, e.g. an online variable to an 3

can be used by the vehicle manufacturersin order to replace texts which are defined in
' a vehicle-manufacturer-internal naming or naming required by the legislator. The 1-
specified by an element TEXT-MAP@nd its child elements TI and its alias TEXT.

Other-Information (for centainer)

pf a fault symptom it is possible to add any XML content with a different namespace than|

d along with the EXB information.

) in
fion

pCts
l or

lias
the
fo-1

the

amespace. This maybe-useful if other information than offered by the FXD model shalll be
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Annex A
(normative)

Digital Annex of FXD XML-Schema

A1—EXDXML-Schemadocument @@

A.1l1 General
Thgq FXD XML-Schema are available as an electronic attachment with this documents

To lye self-sufficient, the following paragraphs integrate those documents.

A.1.2 FXD-Schema V2.0.0 xml.xsd

<?xml version='1.0'?>
<xs:schema targetNamespace="http://www.w3.0rg/XML/1998/namespace" xmlns:xsE"http://
wwwlw3.0rg/2001/XMLSchema”™ xml:lang="en">

<xs:annotation>

<xs:documentation>
See http://www.w3.0rg/XML/1998/namespacé,html and
http://www.w3.0rg/TR/REC-xml for infofmation about this namespace.

This schema document describes the XML namespace, in a form
suitable for import by other schiema documents.

Note that local names in this namespace are intended to be defined
only by the World Wide Web Consortium or its subgroups. The
following names are curferntly defined in this namespace and should
not be used with confligtfing semantics by any Working Group,
specification, or doeulent instance:

base (as an attfibute name): denotes an attribute whose value
provides(a,URI to be used as the base for interpreting any
relatime 'URIs in the scope of the element on which it
appearss its value is inherited. This name is reserved
by.wirtue of its definition in the XML Base specification.

langs%a@s an attribute name) : denotes an attribute whose value
1s a language code for the natural language of the content of
any element; its value is inherited. This name is reserved
by virtue of its definition in the XML specification.

space (as an attribute name): denotes an attribute whose
value is a keyword indicating what whitespace processing
discipline 1s intended for the content or the element,; 1ts
value is inherited. This name is reserved by virtue of its
definition in the XML specification.

Father (in any context at all): denotes Jon Bosak, the chair of
the original XML Working Group. This name is reserved by
the following decision of the W3C XML Plenary and
XML Coordination groups:

In appreciation for his vision, leadership and dedication
the W3C XML Plenary on this 10th day of February, 2000
reserves for Jon Bosak in perpetuity the XML name
xml:Father

</xs:documentation>

</xs:annotation>
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<xs:annotation>

<xs:documentation>This schema defines attributes and an attribute group
suitable for use by
schemas wishing to allow xml:base, xml:lang or xml:space attributes
on elements they define.

To enable this, such a schema must import this schema
for the XML namespace, e.g. as follows:
&lt;schema . . .>

&1lt;import namespace="http://www.w3.o0rg/XML/1998/namespace"
schemalLocation="http://www.w3.0rg/2001/03/xml.xsd" />

Subsequently, qualified reference to any of the attributes
or the group defined below will have the desired effect, e.g.

&lt;type . . >
&lt;attributeGroup ref="xml:specialAttrs"/>

will define a type which will schema-validate an instance
element with any of those attributes</xs:documentation>
</l[xs:annotation>

<ys:annotation>

xs:documentation>In keeping with the XML Schema WG's stlahdard versioning
policy, this schema document will persist at
http://www.w3.0rg/2001/03/xml.xsd.

At the date of issue it can also be found at
http://www.w3.0rg/2001/xml.xsd.

The schema document at that URI may however cHarige in the future,

in order to remain compatible with the lateslE)version of XML Schema
itself. 1In other words, if the XML Schem& mamespace changes, the version
of this document at

http://www.w3.0rg/2001/xml.xsd will chénge

accordingly; the version at

http://www.w3.0rg/2001/03/xml.xsd DLl not change.

/xs:documentation>

</lxs:annotation>

<Ys:attribute name="lang" type="xs:language'">

xs:annotation>

<xs:documentation>In dgeNcourse, we should install the relevant ISO 2- and

3-letter
codes as the,enumerated possible values . . .</xs:documentation>

/xs:annotation>

</Ixs:attribute>

<Hs:attribute~name="space" default="preserve">
xs:simplelyge>
<xs:respgriction base="xs:NCName">
<xs:enumeration value="default"/>
<xstehumeration value="preserve"/>
</Xs:restriction>
/%%): simpleType>
</Xs:accripuce
<xs:attribute name="base" type="xs:anyURI">
<xs:annotation>
<xs:documentation>See http://www.w3.org/TR/xmlbase/ for
information about this attribute.</xs:documentation>

</xs:annotation>
</xs:attribute>
<xs:attributeGroup name="specialAttrs">
<xs:attribute ref="xml:base"/>
<xs:attribute ref="xml:lang"/>
<xs:attribute ref="xml:space"/>
</xs:attributeGroup>

</xs:schema>
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A.1.3 FXD-Schema V.2.0.0 fxd.xsd

<?xml version="1.0" encoding="utf-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:import namespace="http://www.w3.0rg/XML/1998/namespace"
schemaLocation="xml.xsd"/>
<xs:include schemalocation="fxd-xhtml.xsd"/>
<xs:complexType name="ABSTRACT-SYNTAX">
<xs:sequence>
<xs:group ref="EXPR"/>
</xs:sequence>

ol Tz
™

<xs:complexType name="ADDRESS">
<xs:simpleContent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="ADMIN-DATA">
<xs:sequence>
<xs:element name="COMPANY-DATA-REF" type=/LINK"/>
<xs:element name="ECU-FAMILY" type="ECU+FAMILY"/>
<xs:element name="PROJECT" type="PROJIECT"/>
<xs:element name="RESOURCES" type=URESOURCES"/>
<xs:element name="DOC-REVISIONS" {ype="DOC-REVISIONS"/
</xs:sequence>
</xs:complexType>
<xs:complexType name="ASSIGNABLE" abstrdet="true">
<xs:sequence>
<xs:element name="COMPUTATION-REF" type="LINK"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="AUXILIARY-OBJECT">
<xs:sequence>
<xs:group refs"ELEMENT-ID"/>
</xs:sequence>
<xs:attributeGroups~ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType names“AUXILIARY-OBJECT-REFS">
<xs:sequence>
<xsielement name="AUXILIARY-OBJECT-REF" type="MASKED-LIINK"
maxpPccurs="unbounded" />
</xs:$equence>
</xs:compléxType>
<xs:complexType name="AUXILIARY-OBJECTS">
<xXs’:sequence>
<xs:element name="AUXILIARY-OBJECT" type="AUXILIARY-OBJECT"
minpccurs="0" maxQeCurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BIT-FIELD">
<xs:sequence>
<xs:element name="LONG-NAME" type="LONG-NAME"/>
<xs:element name="BIT-MASK" type="xs:positivelnteger"/
<xs:element name="BIT-FIELD-COMPUTATION" tvpe="BIT-FTE[[LD-

COMPUTATION"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BIT-FIELD-COMPUTATION">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="BIT-FIELD-VARIABLE">
<xs:sequence>
<xs:element name="BIT-FIELD" type="BIT-FIELD" minOccurs="1"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="BY-FUNCTION">
<xs:sequence>
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<xs:element name="EXCLUSIONS" type="EXCLUSIONS" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BY-SYMPTOM">
<xs:sequence>
<xs:element name="FAULT-SYMPTOM-REFS" type="FAULT-SYMPTOM-REFS"
minOccurs="0"/>
<xs:element name="AUXILIARY-OBJECT-REFS" type="AUXILIARY-
OBJECT-REFS" minOccurs="0"/>
<xs:element name="FID-REFS" type="FID-REFS" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="CENTRAL-CALIBRATION-INFO">
<xs:complexContent>
<xs:extension base="ASSIGNABLE">
<xs:sequence>
<xs:element name="INFO-TYPE" type="INFO-TYPE"/
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="CENTRAL-CALIBRATION-INFOS">
<xs:sequence>
<xs:element name="CENTRAL-CALIBRATION-INFO") type="CENTRAL-
CALIBRATIPN-INFO" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="CITY">
<xs:simpleContent>
<xs:extension base="xs:string"/
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="COMPANY-DATA">
<xs:sequence>
<xs:group ref="ELEMENT5ID"/>
<xs:element name="TEAM-MEMBERS" type="TEAM-MEMBERS"

minOccurs$"0" />
</xs:sequence>
<xs:attributeGroup x&f="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="COMPANY-DATAS">
<xs:sequence>
<xs:efgement name="COMPANY-DATA" type="COMPANY-DATA"
maxOccurs$"unbounded" />
</xs:seqguence>
</xs:complexType>
<xs:complexType name="COMPU-CONST">
<xs<¢omplexContent>
<xs:extension base="OPERAND">
<xs:sequence>
<xs:group ref="EVALUABLE-ENTITY"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
XS:element name="COMPU-CONST " Type="COMPU-CONST"
substitutionGroup="OPERAND" />
<xs:complexType name="COMPU-VAR">
<xs:complexContent>
<xs:extension base="OPERAND">
<xs:sequence>
<xs:element name="DATA-DECLARATION-REEF"

type="LINK"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name="COMPU-VAR" type="COMPU-VAR" substitutionGroup="OPERAND"/>
<xs:complexType name="COMPUTATION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
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<xs:choice>
<xs:element name="EXPLANATION" type="EXPLANATION"/>
<xs:element name="ABSTRACT-SYNTAX" type="ABSTRACT-
SYNTAX" />
</xs:choice>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
<xs:attribute ref="xml:lang"/>
</xs:complexType>
<xs:complexType name="COMPUTATIONS">
<xs:sequence>
<xs:element name="COMPUTATION" type="COMPUTATION" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="CONFIGURATION">
<xs:sequence>
<xs:element name="DATA-DECLARATION-REFS" type="DATA-

DECLARATION-REFS" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="CUSTOM-CODE">
<xs:complexContent>
<xs:extension base="FAULT-CODE">
<xs:sequence>
<xs:element namez="CUSTOM-CODE-TYPE" typeg"CUSTOM-
CODE-TYPE" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simpleType name="CUSTOM-CODE-TIYPE">
<xs:restriction base="xs:NMTOKEN"/>
</xs:simpleType>
<xs:complexType name="CUSTOM&GODES">
<xs:sequence>
<xs:element(name="CUSTOM-CODE" type="CUSTOM-CODE"
maxpPccurs="unbounded" />
</xs:sequences
</xs:complexType>
<xs:complexType name="DATA">
<xs:sequence>
<xS:element name="DATA-NAME" type="xs:string"/>
<xs:element name="DATA-TYPE" type="DATA-TYPE"/>
<xs:element name="DISPLAY-NAME" type="TEXT" minOccurs=["0"/>
<xs:element name="DATA-VALUE" type="VALUE" minOccurs="[0"/>
</xs:sequence>
</xs+ComplexType>
<xsecomplexType name="DATA-DECLARATION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="DATA" type="DATA"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
XS:complexlype name="DATA-DECLARATION-REEST
<xs:sequence>
<xs:element name="DATA-DECLARATION-REF" type="LINK"

maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="DATA-DECLARATIONS">
<xs:sequence>
<xs:element name="DATA-DECLARATION" type="DATA-DECLARATION"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="DATA-DICTIONARY">
<xs:sequence>
<xs:element name="DATA-DECLARATIONS" type="DATA-DECLARATIONS"/>
<xs:element name="COMPUTATIONS" type="COMPUTATIONS"/>
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<xs:element name="UNIT-SPEC" type="UNIT-SPEC"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="DATA-TYPE">
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="CALIBRATED"/>
<xs:enumeration value="CALIBRATION-INFO"/>
<xs:enumeration value="NON-CALIBRATABLE"/>
<xs:enumeration value="ONLINE"/>
<xs:enumeration value="STATE-VALUE"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="DEPARTMENT">

minOccurs

minOccursi

:lloll/>

Lo />

<xs:simpleContent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="DESC-EXTENT">
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="COMPLETE"/>
<xs:enumeration value="PARTIAL"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="DESC-STATE">
<xs:restriction base="xs:string">
<xs:enumeration value="INITIAL"/>
<xs:enumeration value="DRAFT"/>
<xs:enumeration value="RELEASED" />
</xs:restriction>
</xs:simpleType>
<xs:complexType name="DESCRIPTION">
<xs:sequence>
<xs:group ref="block" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="EXTERNAL-DOCS" type="EXTERNAL-DOCS"

</xs:sequence>
<xs:attributeGroup ref=!TI-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="DISABLE~FULLY">
<xs:complexContent>
<xs:extensidh base="ASSIGNABLE"/>
</xs:complexCongent>
</xs:complexType>
<xs:complexType name="DISABLE-REPORT-ONLY">
<xs:complex€ontent>
<xg/:extension base="ASSIGNABLE"/>
</xs:eomplexContent>
</xs:complexIype>
<xs:complexType name="DOC-REVISION">
<&ksS:sequence>
<xs:element name="REVISION-LABEL" type="xs:string"

<xs:element name="STATE" type="DOCUMENT-STATE"/>
<xs:element name="DATE" type="xs:dateTime"/>
</xs:sequence>

XS:complexTlype
<xs:complexType name="DOC-REVISIONS">
<xs:sequence>
<xs:element name="DOC-REVISION" type="DOC-REVISION"

maxOccurs="unbounded" />
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</xs:sequence>
</xs:complexType>
<xs:simpleType name="DOCUMENT-STATE">
<xs:restriction base="xs:string">
<xs:enumeration value="DEVELOPMENT"/>
<xs:enumeration value="SERIES"/>
<xs:enumeration value="RELEASED"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="ECU-FAMILY">
<xs:complexContent>
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<xs:extension base="SELECTABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ECU-FUNC">
<xs:sequence>
<xs:element name="LONG-NAME" type="LONG-NAME"/>
<xs:element name="VERSION" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ECU-FUNCS">
<xs:sequence>
<xs:element name="ECU-FUNC" type="ECU-FUNC"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:group name="ELEMENT-ID">
<xs:sequence>
<xs:element name="SHORT-NAME" type="SHORT-NAME"/>
<xs:element name="LONG-NAME" type="LONG-NAME™ minOccurfs="0"/>
<xs:element name="DESC" type="DESCRIPTIONMyminOccurs="[0"/>
</xs:sequence>
</xs:group>
<xs:complexType name="EMAIL">
<xs:simpleContent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="ENABLE-CONDITIONS'">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ERR-CLASS"¢
<xs:complexContent>
<xs:extension ‘b@se="ASSIGNABLE" />
</xs:complexContent>
</xs:complexType>
<xs:group name="EVALUABLE-ENTITY">
<xs:sequence>
<xs:ghoQice>
<xs:element name="V" type="xs:double"/>
<xs:element name="VT" type="TEXT"/>
<xs:element name="VB" type="xs:boolean"/>
</xs:choice>
<xs:element name="UNIT-REF" type="LINK" minOccurs="0"/
<Ax&:sequence>
</xsigroup>
<xszrcomplexType name="EXCLUSION">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="EXCLUSIONS">
<xs:sequence>
<xs:element name="EXCLUSION" type="EXCLUSION"

maxOccurs=runbounded"
</xs:sequence>
</xs:complexType>
<xs:complexType name="EXPLANATION">
<xs:sequence>
<xs:element name="DESC" type="DESCRIPTION"/>
<xs:element name="DATA-DECLARATION-REFS" type="DATA-
DECLARATION-REFS" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:group name="EXPR">
<xs:choice>
<xs:element ref="OPERAND"/>
<xs:element ref="OP"/>
</xs:choice>
</xs:group>
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<xs:complexType name="EXTERNAL-DOC">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="HREF" type="xs:anyURI"

use="required"/>

</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="EXTERNAL-DOCS">
<xs:sequence>
<xs:element name="EXTERNAL-DOC" type="EXTERNAL-DOC"

maxOccurs="unbounded" />

</xs:sequence>

minOccurs

minOccurs

minOccursH

DETECT ION-

nillable=

nillable=

minOccursH

CRITERIA"

CONDITION

nillable=

:"O"/>

"o />

"0t />

CRITERIA" minOccurs="0"%>
true" minOccurs="0M/>
true" minOccurs<s"0"/>
"0t />

nillable="true" minOccurs="0"/>

trfe" minOccurs="0"/>

</xs:complexType>
<xs:complexType name="FAULT-CLASSIFICATION">
<xs:sequence>
<xs:choice>
<xs:element name="ERR-CLASS" type="ERR-CLASS"/>
<xs:element name="MIL-RELEVANCE" type="MIL=RELEVANCE" />
</xs:choice>
<xs:element name="MIL-DEBOUNCE-GROUP" type="MIL}+PEBOUNCE-GROYP"

</xs:sequence>
</xs:complexType>
<xs:complexType name="FAULT-CODE">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FAULT-DEBOUNCE">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FAULT-DETECTION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="GENERIC-TYPE" type="GENERIC-TYPE"

<xs:elementy name="MON-STRATEGY" type="MON-STRATEGY"
<xs:element name="FAULT-DETECTION-CRITERIA" type="FAULT-
<xsyelement name="ENABLE-CONDITIONS" type="ENABLE-CONDITIONS|
<xs':element name="FAULT-DEBOUNCE" type="FAULT-DEBOUNCE"
<xs:element name="MON-FREQUENCY" type="MON-FREQUENCY"
<xs:element name="OK-DETECTION-CRITERIA" type="OK-DETECTION-
<xs:element name="OK-ENABLE-CONDITIONS" type="OK-ENABLE-

nilable="true" minOccurs="0"/>
<xs:element name="OK-DEBOUNCE" type="OK-DEBOUNCE"

Xsielement name="DIocABLE-REFPORT-0ONLY" Type="DIcABLE-RKEFORT=

ONLY" minOccurs="0"/>

<xs:element name="DISABLE-FULLY" type="DISABLE-FULLY"

minOccurs="0"/>

<xs:element name="LEGISLATIONS" type="LEGISLATIONS"

nillable="true" minOccurs="0"/>
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<xs:element name="SERVICE-06" type="SERVICE-06" minOccurs="0"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="FAULT-DETECTION-BASE">
<xs:complexContent>
<xs:restriction base="FAULT-DETECTION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="GENERIC-TYPE" type="GENERIC-
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<xs:element name="MON-STRATEGY" type="MON-

<xs:element name="FAULT-DETECTION-CRITERIA"

type="FAULT-DETECTION-CRITERIA"/>

<xs:element name="ENABLE-CONDITIONS" type="ENABLE-

CONDITIONS"™ nillable="true"/>

<xs:element name="FAULT-DEBOUNCE" type="FAULT-

DEBOUNCE" nillable="true"/>

FREQUENCY" />

<xs:element name="MON-FREQUENCY" type="MON-

<xs:element name="OK-DETECTION-CRITERIA"

type="OK-DETECTION-CRITERIA" nillable="true"/>

typp="OK-ENABLE-CONDITIONS" nillable="true"/>
nilllable="true"/>

typp="DISABLE-REPORT-ONLY" minOccurs="0"/>
FULLY" minOccurs="0"/>

typp="LEGISLATIONS" nillable="true"/>

minpccurs="0"/>

maxPccurs="unbounded" />

DETECTION-BASE" maxQecurs="unbounded"/>

nilllabhe="true" />

<xs:element name="OK-ENABLE-CONDITIONS!
<xs:element name="OK-DEBOUNCE" type="OK-QEBOUNCE"
<xs:element name="DISABLE-REPORT-ONLY"
<xs:element name="DISABLE-FUBLMY" type="DJSABLE-
<xs:element name="LEGISLATLONS"
<xs:element name="SERVICE-06" type="SERVICE-06"

</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FAULT-DETECTIONSCRITERIA">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="FAULT-DETECTIONS">
<xs:sequence>
<xs:element(name="FAULT-DETECTION" type="FAULT-DETECTIPN"

</xs:sequences
</xs:complexType>
<xs:complexType name="FAULT-DETECTIONS-BASE">
<xs:complexContent>
<xS:restriction base="FAULT-DETECTIONS">
<xs:sequence>
<xs:element name="FAULT-DETECTION" type='|FAULT-

</xs:sequence>
</xs:restriction>
</xs:complexContent>
<M xs:complexType>
<xs:complexType name="FAULT-IDENTIFICATION">
<xs:sequence>
<xs:element name="LEGAL-CODE" type="FAULT-CODE"

<xs:element name="CUSTOM-CODES" type="CUSTOM-CODES"

nilTable=rctrue"

<xs:element name="FAULT-TYPE" type="FAULT-TYPE" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="FAULT-SYMPTOM">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="COMPANY-DATA-REF" type="LINK"/>
<xs:element name="ECU-FUNCS" type="ECU-FUNCS" minOccurs="0"/>
<xs:element name="CONFIGURATION" type="CONFIGURATION"

minOccurs="0"/>

<xs:element name="FAULT-IDENTIFICATION" type="FAULT-

IDENTIFICATION" minOccurs="0"/>

<xs:element name="MON-COMPONENT" type="MON-COMPONENT"

minOccurs="0"/>

<xs:element name="FAULT-CLASSIFICATION" type="FAULT-
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CLASSIFICATION" minOccurs="0"/>

<xs:element name="RATIO-GROUPS" type="RATIO-GROUPS"

minOccurs="0"/>

<xs:element name="READINESS-GROUP" type="READINESS-GROUP"

minOccurs="0"/>

<xs:element name="FAULT-DETECTIONS" type="FAULT-DETECTIONS"

minOccurs="0"/>

<xs:element name="CENTRAL-CALIBRATION-INFOS" type="CENTRAL-

CALIBRATION-INFOS" minOccurs="0"/>

<xs:element name="INHIBITIONS" type="INHIBITIONS"

minOccurs="0"/>

<xs:element name="SUBSTITUTION-FUNCTION" type="SUBSTITUTION-

FUNCTION" minOccurs="0"/>

FUNCTION"

minOccursH

minOccursH

3RD-PARTY

type="CON}
type="FAU]

COMPONENT

minOccurs="0"/>

:"O"/>

Lo />

minOccurs="0" maxOccurs="unbedinded" />

'TGURATION! MninOccurs="0"/>

T-IDENTIMNICATION"/>

>

<xs:element name="PROTECTIVE-FUNCTION" type="PROTECTIVE-
<xs:element name="SIMULATION-METHOD" type="SIMULATION-METHOD]

<xs:element name="PARENT-REF" type="LINK" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax"

</xs:sequence>
<xs:attribute name="DESC-STATE" type="DESC-STATE" usez"required"/>
<xs:attribute name="DESC-EXTENT" type="DESC-EXTEN('") use="required"/
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
<xs:attributeGroup ref="SI-ATTRIBUTE"/>
<xs:attributeGroup ref="OID-ATTRIBUTE"/>
<xs:attribute ref="xml:lang"/>
</xs:complexType>
<xs:complexType name="FAULT-SYMPTOM-3RD-PARTY"™%
<xs:sequence>
<xs:element name="SHORT-NAME ™ type="SHORT-NAME" />
<xs:element name="THIRD-PARZY" type="THIRD-PARTY"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTERIBUTE"/>
</xs:complexType>
<xs:complexType name="FAULT-SYMPFOM-3RD-PARTYS">
<xs:sequence>
<xs:element name="FAULT-SYMPTOM-3RD-PARTY" type="FAULT-SYMPTQM-

</xs:sequence>
</xs:complexType>
<xs:complexType name="EAULT-SYMPTOM-BASE">
<xs:complexContent>
<xsitestriction base="FAULT-SYMPTOM">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="COMPANY-DATA-REF" type="LINK"|/>
<xs:element name="ECU-FUNCS" type="ECU-FUNCS"/
<xs:element name="CONFIGURATION"

<xs:element name="FAULT-IDENTIFICATION"
<xs:element name="MON-COMPONENT" type="MON-

<xs:element name="FAULT-CLASSIFICATION"

type="FAU

IT=CLASSTIEICATIONT

<xs:element name="RATIO-GROUPS" type="RATIO-

GROUPS" minOccurs="0"/>

<xs:element name="READINESS-GROUP"

type="READINESS-GROUP" minOccurs="0"/>

<xs:element name="FAULT-DETECTIONS" type="FAULT-

DETECTIONS-BASE"/>

<xs:element name="CENTRAL-CALIBRATION-INFOS"

type="CENTRAL-CALIBRATION-INFOS" minOccurs="0"/>

<xs:element name="INHIBITIONS" type="INHIBITIONS"

minOccurs="0"/>

<xs:element name="SUBSTITUTION-FUNCTION"

type="SUBSTITUTION-FUNCTION" minOccurs="0"/>

<xs:element name="PROTECTIVE-FUNCTION"

type="PROTECTIVE-FUNCTION" minOccurs="0"/>
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type="SIMULATION-METHOD" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax"
minOccurs="0"/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:element name="FAULT-SYMPTOM-EXCH-DESC" type="FAULT-SYMPTOM-EXCH-DESC">
<xs:annotation>
<xs:documentation>© Robert Bosch GmbH and Continental
Automotive GmbH.

All rights reserved, also regarding any disposal, exploitation, reproduction,
editing, distribution, as well as in the event of applications for industrial property
rights.</xs:documentation>

</xs:annotation>
</xs:element>
<xs:complexType name="FAULT-SYMPTOM-EXCH-DESC">

<xs:sequence>

<xs:element name="ADMIN-DATA" type="ADMIN-DATA"/>
<xs:element name="COMPANY-DATAS" type="COMPANY-DATAS"/
<xs:element name="DATA-DICTIONARY" type="DATA-DICTIONARY"/>
<xs:element name="VARIABLE-DESCRIPTIONS',type="VARIABLE-

DESFRIPTIONS"/>
<xs:element name="FAULT-SYMPTOMS" .type="FAULT-SYMPTOMS|"/>
<xs:element name="FAULT-SYMPTOM-3RD-PARTYS" type="FAUL-
SYMPTOM-3RD-PARTYS" />
<xs:element name="SERVICE-06=TDS" type="SERVICE-06-IDS["/>
<xs:element name="FIDS" type='FIDS"/>
<xs:element name="AUXILIARY-OBJECTS" type="AUXILIARY-OBJECTS"/>
<xs:element name="MASKS"\bype="MASKS"/>
<xs:element name="TEXTAMAPPINGS" type="TEXT-MAPPINGS"/
<xs:any namespace="##other" processContents="lax"
minPccurs="0"/>
</xs:sequence>
<xs:attribute name="VERSION" type="VERSION" use="required"/>
<xs:attribute ref="xml:lang"/>
<xs:attribute refiZ"xml:base"/>
</xs:complexType>
<xs:complexType name={'FAULT-SYMPTOM-REFS">
<xs:sequencg>
<xs:element name="FAULT-SYMPTOM-REF" type="MASKED-LINK]"
maxpPccurs="unbounded" />
</xs:geguence>
</xs:compleXType>
<xs:complexType name="FAULT-SYMPTOMS">
<Xst sequence>
<xs:element name="FAULT-SYMPTOM" type="FAULT-SYMPTOM"
minpccurs="0" maxOCeurs="unbounded"/>
</xs:sequence>
<M xs:complexType>
<xs:complexType name="FAULT-TYPE">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
XS:ComMplexlype name="FAX"
<xs:simpleContent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="FID">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="FID-TYPE" type="FID-TYPE"/>
<xs:element name="ECU-FUNC" type="ECU-FUNC"/>
<xs:element name="FAULT-SYMPTOM-REFS" type="FAULT-SYMPTOM-REFS"

minOccurs="0"/>

<xs:element name="AUXILIARY-OBJECT-REFS" type="AUXILIARY-
OBJECT-REFS" minOccurs="0"/>

<xs:element name="EXPLANATION" type="EXPLANATION"
minOccurs="0"/>
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</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="FID-REFS">
<xs:sequence>
<xs:element name="FID-REF" type="LINK" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="FID-TYPE">
<xs:restriction base="xs:string">
<xs:enumeration value="CALCULATION"/>
<xs:enumeration value="VALIDATION"/>
<xs:enumeration value="OTHER"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="FIDS">
<xs:sequence>
<xs:element name="FID" type="FID" minOccurs="0"

maxOccurss"unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="FROM-STATE">
<xs:sequence>
<xs:element name="DATA-DECLARATION-REF" fype="LINK"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="GENERIC-TYPE">
<xs:complexContent>
<xs:extension base="SELECTABLE"/X
</xs:complexContent>
</xs:complexType>
<xs:complexType name="HOMEPAGE">
<xs:simpleContent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexType>
<xs:attributeGroup name="ID-ATIRIBUTE">
<xs:attribute name="ID!' type="xs:ID" use="required"/>
</xs:attributeGroup>
<xs:simpleType name="INFO-IYPE">
<xs:restriction base="xs:NMTOKEN"/>
</xs:simpleType>
<xs:complexType names=V"INHIBITIONS">
<xs:sequence>
<xs:element name="BY-SYMPTOM" type="BY-SYMPTOM" minOccurs="0[/>
<xg':element name="BY-FUNCTION" type="BY-FUNCTION"
minOccurs$"0"/>
</xs¥sequence>
</xs:complegxType>
<xs:caomplexType name="INITIAL-STATE">
<xs:sequence>
<xs:element name="DATA-DECLARATION-REF" type="LINK"/>
</xs:sequence>
<Y xs:complexType>
<xs:complexType name="LEGISLATION">
XS :sequence
<xs:element name="LAW" type="xs:string"/>
<xs:element name="SECTION" type="xs:string"/>
<xs:element name="MCL-STRATEGY" type="MCL-STRATEGY"

minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="LEGISLATIONS">
<xs:sequence>
<xs:element name="LEGISLATION" type="LEGISLATION"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="LINK">
<xs:attributeGroup ref="LINK-ATTR"/>
</xs:complexType>
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<xs:attributeGroup name="LINK-ATTR">

<xs:attribute name="ID-REF" type="xs:IDREF" use="required"/>

</xs:attributeGroup>
<xs:complexType name="LONG-NAME">
<xs:simpleContent>
<xs:restriction base="TEXT"/>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="MASK">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>

</xs:complexType>
<xs:complexType name="MASKED-LINK">
<xs:complexContent>
<xs:extension base="LINK">
<xs:sequence>
<xs:element name="MASK-REF" type="LINK"
minPccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="MASKS">
<xs:sequence>
<xs:element name="MASK" type="MASK" minOccurs="0"
maxpccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="MCL-STRATEGY">
<xs:complexContent>
<xs:extension base¥"SELECTABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="MIL-BEBOUNCE-GROUP">
<xs:complexContentlt
<xs:extensidn base="ASSIGNABLE"/>
</xs:complexCofitent>
</xs:complexType>
<xs:complexType name="MIL-RELEVANCE">
<xs:complexContent>
<xS:extension base="ASSIGNABLE"/>
</xgFCemplexContent>
</xs:complexType>
<xs:complexType name="MON-COMPONENT">
<xXs:complexContent>
<xs:extension base="SELECTABLE"/>
</xs:complexContent>
<M xs:complexType>
<xs:complexType name="MON-FREQUENCY">
<xs:complexContent>
<xs:extension base="SELECTABLE"/>
</xs:complexContent>
</xs:complexType>

XS :COMplexIype name="MON-STRATEGY "
<xs:complexContent>
<xs:extension base="SELECTABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OBDMID">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OBDTID">
<xs:complexContent>
<xs:extension base="ASSIGNABLE">
<xs:sequence>

<xs:element name="OBDUSID" type="OBDUSID"/>

</xs:sequence>

© ISO 2018 - All rights reserved

59


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

IS0 22901-3:2018(E)

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OBDTIDS">
<xs:sequence>
<xs:element name="OBDTID" type="OBDTID" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="OBDUSID">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:attributeGroup name="OID-ATTRIBUTE">
<xs:attribute name="0OID" type="xs:string" use="optional"/>
</xs:attributeGroup>
<xs:complexType name="OK-DEBOUNCE">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OK-DETECTION-CRITERIA">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="OK-ENABLE-CONDITIONS">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/X
</xs:complexContent>
</xs:complexType>
<xs:element name="0OP" type="OPERATION"/>
<xs:element name="OPERAND" type="OPERAND" abstract="true"/>
<xs:complexType name="OPERAND" abstract="true"/>
<xs:complexType name="OPERATION">
<xs:sequence minOccurs="0"~maxOccurs="unbounded">
<xs:group ref="EXER"/>
</xs:sequence>
<xs:attribute name="@BERATOR" type="OPERATORS" use="required"/>
</xs:complexType>
<xs:simpleType name="OPERATORS">
<xs:restrictioni\pbase="xs:NMTOKEN" />
</xs:simpleType>
<xs:complexType name="PHONE">
<xs:simpleCdntent>
<xs:extension base="xs:string"/>
</xs:simpleContent>
</xs:complexIype>
<xs:complexType name="PHYSICAL-DIMENSION">
<&ksS:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="LENGTH-EXP" type="xs:int" minOccurs="0"/>
<xs:element name="MASS-EXP" type="xs:int" minOccurs="0"/>
<xs:element name="TIME-EXP" type="xs:int" minOccurs="0"/>
<xs:element name="CURRENT-EXP" type="xs:int" minOccurs="0"/>
Xs:element name— " TEMPERATURE-EXPT CType—"Xs:inc"

minOccurs="0"/>
<xs:element name="MOLAR-AMOUNT-EXP" type="xs:int"
minOccurs="0"/>
<xs:element name="LUMINOUS-INTENSITY-EXP" type="xs:int"
minOccurs="0"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="PHYSICAL-DIMENSIONS">
<xs:sequence>
<xs:element name="PHYSICAL-DIMENSION" type="PHYSICAL-DIMENSION"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="PROJECT">
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<xs:sequence>
<xs:element name="NAME" type="xs:string"/>
<xs:element name="SW-BASELINE" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PROTECTIVE-FUNCTION">
<xs:sequence>
<xs:element name="DESC" type="DESCRIPTION"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="RATIO-GROUP">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="RATIO-GROUPS">
<xs:sequence>
<xs:element name="RATIO-GROUP" type="RATIO-GROUR"

maxpPccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="READINESS-GROUP">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="REQUIRED-CONDITION">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="RESOURCES">
<xs:sequence>
<xs:element name="DATA-DESCRIPTION" type="xs:string"/>|
<xs:element nap@s"CALIBRATION" type="xs:string" minOccjurs="0"/>
<xs:element name="EXTERNAL-DOCS" type="EXTERNAL-DOCS"
minPccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType nafe="ROLE">
<xs:simpleCoritent>
<xXs:éxtension base="xs:string"/>
</xs:gimpleContent>
</xs:compleXType>
<xs:complkexType name="ROLES">
<Xst sequence>
<xs:element name="ROLE" type="ROLE" maxOccurs="unbounded"/>
</xs:sequence>
</AxsitcomplexType>
<Xs:complexType name="SELECTABLE" abstract="true">
<xs:sequence>
<xs:element name="VT" type="TEXT"/>
<xs:element name="DESC" type="DESCRIPTION" minOccurs="[0"/>
</xs:sequence>
</xs:complexType>
XS:s1mMplelype name—"SEMANTICT
<xs:restriction base="xs:string">
<xs:enumeration value="RAWINFO"/>
<xs:enumeration value="SUMMARY"/>
<xs:enumeration value="SERVICE"/>
<xs:enumeration value="OTHER"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="SERVICE-06">
<xs:sequence>
<xs:element name="SERVICE-06-ID-REF" type="LINK"

maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="SERVICE-06-ID">
<xXs:sequence>
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<xs:element name="OBDMID" type="OBDMID"/>
<xs:element name="OBDTIDS" type="OBDTIDS"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="SERVICE-06-IDS">
<xs:sequence>
<xs:element name="SERVICE-06-ID" type="SERVICE-06-ID"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="SHORT-NAME">
<xs:simpleContent>
<xs:extension base="SHORT-NAME-TEXT"/>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="SHORT-NAME-TEXT">
<xs:restriction base="xs:string">
<xs:pattern value="[a-zA-Z0-9 ]{1,128}"/>
</xs:restriction>
</xs:simpleType>
<xs:attributeGroup name="SI-ATTRIBUTE">
<xs:attribute name="SI" type="SEMANTIC" use="requfired"/>
</xs:attributeGroup>
<xs:complexType name="SIMPLE-VARIABLE">
<xs:complexContent>
<xs:extension base="ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="SIMULATION-METHOD">
<xs:complexContent>
<xs:extension base="SELECTABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="STATE-COMPUTATION">
<xs:complexContent>
<xs:extension bagés"ASSIGNABLE"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="STATE~GRAPH">
<xs:sequence>
<xs:element name="STATES" type="DATA-DECLARATION-REFS"/>
<xs:element name="INITIAL-STATE" type="INITIAL-STATE"/>
<xsyeélement name="STATE-TRANSITIONS" type="STATE-TRANSITIONS[ />
<x%s:element name="STATE-COMPUTATION" type="STATE-COMPUTATION|

minOccurs$"0"/>
</xs:'séquence>
</xs:complexIype>
<xs:complexType name="STATE-TRANSITION">
<&sS:sequence>
<xs:element name="FROM-STATE" type="FROM-STATE"/>
<xs:element name="TO-STATE" type="TO-STATE"/>
<xs:element name="REQUIRED-CONDITION" type="REQUIRED-
CONDITIONY />

</xs:sequence>
XS :complexlype
<xs:complexType name="STATE-TRANSITIONS">
<xs:sequence>
<xs:element name="STATE-TRANSITION" type="STATE-TRANSITION"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="SUBSTITUTION-FUNCTION">
<xs:sequence>
<xs:element name="DESC" type="DESCRIPTION"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="TEAM-MEMBER">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="ROLES" type="ROLES" minOccurs="0"/>
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<xs:element name="DEPARTMENT" type="DEPARTMENT" minOccurs="0"/>
<xs:element name="ADDRESS" type="ADDRESS" minOccurs="0"/>
<xs:element name="ZIP" type="ZIP" minOccurs="0"/>
<xs:element name="CITY" type="CITY" minOccurs="0"/>
<xs:element name="PHONE" type="PHONE" minOccurs="0"/>
<xs:element name="FAX" type="FAX" minOccurs="0"/>
<xs:element name="EMAIL" type="EMAIL" minOccurs="0"/>
<xs:element name="HOMEPAGE" type="HOMEPAGE" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="TEAM-MEMBERS">
<xs:sequence>
<xs:element name="TEAM-MEMBER" type="TEAM-MEMBER"

Dccurs="unbounded" />

Dccurs="0" maxOccurs="unbounded"/>

Dccurs="unbounded™/>

b=""SHORT-NAME" />

</xs:sequence>
</xs:complexType>
<xs:complexType name="TEXT">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attributeGroup ref="TI-ATTRIBUTEY/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="TEXT-MAP">
<xs:sequence>
<xs:element name="TI" type="xs:3$Dring"/>
<xs:element name="TEXT" type=%s:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="TEXT-MAPPING">
<xs:sequence>
<xs:element name="CQMPANY-DATA-REF" type="LINK"/>
<xs:element name="TEXT-MAPS" type="TEXT-MAPS"/>
</xs:sequence>
<xs:attributeGroup refZ"SI-ATTRIBUTE"/>
<xs:attribute ref="xml:lang"/>
</xs:complexType>
<xs:complexType name="TEXT-MAPPINGS">
<xs:sequence>
<xs:glenlent name="TEXT-MAPPING" type="TEXT-MAPPING"

</xs:segience>
</xs:complexPype>
<xs:complexTypge name="TEXT-MAPS">
<xs8:5€quence>
<xs:element name="TEXT-MAP" type="TEXT-MAP" minOccurs={"0"

</xs:sequence>
</AxsitcomplexType>
<Xs:complexType name="THIRD-PARTY">
<xs:sequence>
<xs:element name="COMPANY-DATA-REF" type="LINK"/>
<xs:element name="FAULT-SYMPTOM-3RD-PARTY-SHORT-NAME"

</xs:sequence>

XS:complexlype
<xs:attributeGroup name="TI-ATTRIBUTE">
<xs:attribute name="TI" type="xs:string" use="optional"/>
</xs:attributeGroup>
<xs:complexType name="TO-STATE">
<xs:sequence>
<xs:element name="DATA-DECLARATION-REF" type="LINK"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="UNIT">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="DISPLAY-NAME" type="TEXT"/>
<xs:element name="FACTOR-SI-TO-UNIT" type="xs:double"

minOccurs="0"/>

<xs:element name="OFFSET-SI-TO-UNIT" type="xs:double"
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minOccurs="0"/>
<xs:element name="PHYSICAL-DIMENSION-REF" type="LINK"
minOccurs="0"/>
</xs:sequence>
<xs:attributeGroup ref="ID-ATTRIBUTE"/>
</xs:complexType>
<xs:complexType name="UNIT-GROUP">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="CATEGORY" type="UNIT-GROUP-CATEGORY"/>
<xs:element name="UNIT-REFS" type="UNIT-REFS" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:simpleType name="UNIT-GROUP-CATEGORY">
<xs:restriction base="xs:string">
<xs:enumeration value="COUNTRY"/>
<xs:enumeration value="EQUIV-UNITS"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="UNIT-GROUPS">
<xs:sequence>
<xs:element name="UNIT-GROUP" type="UNIT-GROUB

maxOccurss"unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="UNIT-REFS">
<xs:sequence>
<xs:element name="UNIT-REF" typez"™LINK" maxOccurs="unbounded| />
</xs:sequence>
</xs:complexType>
<xs:complexType name="UNIT-SPEC">
<xs:sequence>
<xs:element name="UNIT-GROUPS" type="UNIT-GROUPS"
minOccurs$"0"/>
<xs:element name="UNIT3" type="UNITS" minOccurs="0"/>
<xs:element name="PHYSICAL-DIMENSIONS" type="PHYSICAL-
DIMENSION$" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="UNITS">
<xs:sequence>
<xs:element name="UNIT" type="UNIT" maxOccurs="unbounded"/>
</xs:sequengex
</xs:complexTypeX
<xs:complexType-name="VALUE">
<xs:seguence>
<xs:group ref="EVALUABLE-ENTITY"/>
</xs¥sequence>
</xs:complegxType>
<xs:caomplexType name="VARIABLE-DESCRIPTION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="COMPANY-DATA-REF" type="LINK"/>
<xs:element name="ECU-FUNCS" type="ECU-FUNCS" minOccurs="0"/
<xs:element name="CONFIGURATION" type="CONFIGURATION"

minOccurs="0"
<xs:element name="DATA-DECLARATION-REF" type="LINK"
minOccurs="0"/>
<xs:choice>
<xs:element name="SIMPLE-VARIABLE" type="SIMPLE-VARIABLE"
minOccurs="0"/>
<xs:element name="BIT-FIELD-VARIABLE" type="BIT-FIELD-
VARIABLE" minOccurs="0"/>
<xs:element name="STATE-GRAPH" type="STATE-GRAPH"
minOccurs="0"/>
</xs:choice>
<xs:element name="PARENT-REF" type="LINK" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax"
minOccurs="0"/>
</xs:sequence>
<xs:attribute name="DESC-STATE" type="DESC-STATE" use="required"/>
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attribute name="DESC-EXTENT" type="DESC-EXTENT" use="required"/>
attributeGroup ref="ID-ATTRIBUTE"/>

rattributeGroup ref="SI-ATTRIBUTE"/>
:rattributeGroup ref="OID-ATTRIBUTE"/>
rattribute ref="xml:lang"/>

</xs:complexType>
<xs:complexType name="VARIABLE-DESCRIPTION-BASE">

<xS:

complexContent>
<xs:restriction base="VARIABLE-DESCRIPTION">
<xs:sequence>
<xs:group ref="ELEMENT-ID"/>
<xs:element name="COMPANY-DATA-REF" type="LINK"/>
<xs:element name="ECU-FUNCS" type="ECU-FUNCS"/>

typp="CONFIGURATION" min

typp="LINK"/>

typp="SIMPLE-VARIABLE" />
typp="BIT-FIELD-VARIABLE

GRAPH" />

minpccurs="0"/>

</xs

<xS:

DESLRIPTION" minOccurs="

</xs

<xXs:

</xs

<xs:
957

</xp:schema>

A.2 FXD XMLE-Schema elements mapping list

Tabje A. 1 Tists the FXD XML-Schema elements mapping to this document.

NOTE Referencing elements are not listed below (e.g. FAULT-SYMPTOM-REFS).

</xs:complexType>
<xs:complexType name="VARIABLE-DESCRIPTIONS">

</xs:complexType>
<xs:simpleType name="VERSTON">

</xs:simpleType™
<xs:complexType name="ZIP">

</xs;oomplexType>

<xs:element name="CONFIGURATION"
Occurs="0"/>
<xs:element name="DATA-DECLARATION-REE"

<xs:choice>
<xs:element name="SIMPLE-VARIABLE"

<xs:element name="BIT-FIELD-VARIAB[LE"
"/>
<xs:element name&"STATE-GRAPH" type="STATE-

</xs:choice>
<xs:any namespace=U##other" processConterfts="lax"

</xs:sequence>
</xs:restriction>
:complexContent>

sequence>

<xs:element name=4\VARIABLE-DESCRIPTION" type="VARIABLE
0" maxOccurs="unbkbdgdnded" />
:sequence>

restrictiqQfiybase="xs:string">
<xs:gnumeration value="2.0.0"/>
:restrdction>

SimpleContent>
<xs:extension base="xs:string"/>
:simpleContent>

Table A.1 — FXD XML-Schema elements mapping list to this document

Reference to subclause in this docu-

FXD XML-Schema element Attributes Clause ment
Title
ABSTRACT-SYNTAX 6.3.2.1 General
6.5.2 Formal description of diagnosis algorithms
9.4.2 COMPUTATIONS
ADMIN-DATA 9.2.1 General
AUXILIARY-OBJECT ID 9.10 AUXILIARY-OBJECTS
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Table A.1 (continued)
Reference to subclause in this docu-
FXD XML-Schema element Attributes Clause ment
Title
AUXILIARY-OBJECTS 9.10 AUXILIARY-OBJECTS
BIT-FIELD 9.51 General
BIT-FIELD-COMPUTATION 9.5.8 BIT-FIELD-VARIABLE
BIT-FIELD-VARIABLE 9.5.1 General
9538 BIT-FIELD-VARTABLE —
BIT-MASK 9.5.8 BIT-FIELD-VARIABLE {_\'\‘O
BY-FUNCTION 9.6.13.2 INHIBITIONS by function A,q/\)
BY-SYMPTOM 9.6.13.1 INHIBITIONS by symptom, .~
CALIBRATI]ON 9.2.5 RESOURCES O\Q )
CENTRAL-{ALIBRATION-INFO CENTRAL-CALIBR@](I-INFOS
CENTRAL-{ALIBRATION-INFOS 9.6.12 CENTRAL-CALQ@A’FION-INFOS
COMPANY-PATA ID 6.5.3 Implement tm@f value inheritance
9.31 General COMPANY-DATA information
9.3.2 coM.(@éh{-DATA
COMPANY-PATAS 9.3 COMPANY-DATAS
COMPU-CONST 6.5.2 s@B’;‘mal description of diagnosis algorithms
COMPU-VAR 6.5.2 “|Formal description of diagnosis algoritlims
COMPUTATION xml:lang 6.52.<\  |Formal description of diagnosis algoritﬂms
ID 94.\_? COMPUTATONS
) \@.5.1 General
COMPUTATIONS RX -5 [9.4.2 COMPUTATIONS
CONFIGURPATION O a5 CONFIGURATION
CUSTOM-CPDE N\ 9.6.6.2 CUSTOM-CODES
CUSTOM-CPDES ,)@Jl 9.6.6.2 CUSTOM-CODES
DATA ,-\\J 9.4.1 DATA-DECLARATIONS
DATA-DECLARATION \C'OV ID 2.1 General
Q% 8.5 Referencing ECU variables and calibration
Q~ 9.4.1 labels
Q?” 9.5.1 DATA-DECLARATIONS
& General
DATA-DECI WONS 9.4.1 DATA-DECLARATIONS
DATA-DESCRIEFION 025 RESOUREES
DATA-DICTIONARY 9.4 DATA-DICTIONARY
DATA-NAME 9.4.1 DATA-DECLARATIONS
9.4.4 Values for declared data
DATA-TYPE 9.51 General
DATA-VALUE 9.6.5 Configuration of the FAULT-SYMPTOM
DATE 9.2 Document life cycle information
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Reference to subclause in this docu-

FXD XML-Schema element Attributes Clause ment
Title
DESC TI 6.5.2 Formal description of diagnosis algorithms
8.4 External document references
8.6 General FXD elements, used for identification
and description
9.“.7 E)&pldlldtiull Ur LllC FID
DISABLE-FULLY 9.6.11.14 DISABLE-FULLY
DISABLE-REPORT-ONLY 9.6.11.13 DISABLE-REPORT-ONLY]
DISPLAY-NAME TI 9.4.1 DATA-DECLARATIONS
244 UNIT-SPEC
DO-REVISION 9.2.6 DOC-REVISIONS
DOL-REVISIONS 9.2.6 DOC-REVISIONS
ECY-FAMILY 9.2.3 ECU-FAMILY
ECJ-FUNC 9.5.4.1 Natne of the ECU-FUNC
9.54.2 Version of the ECU-FUNC
9.54 Reference to the ECU-FUNC
ECU-FUNCS 9.5.4 Reference to the ECU-FUNC
ENABLE-CONDITIONS xsimil 6053 Value inheritance mechanism|to support
96115 use cases
ENABLE-CONDITIONS
ERR-CLASS 9.6.8.1 ERR-CLASS
EXCLUSION 9.6.13.2 INHIBITIONS by function
EXCLUSIONS 9.6.13.2 INHIBITIONS by function
EXPLANATION 6.3.2.1 General
6.5.2 Formal description of diagnosigalgorithms
9.4.2 COMPUTATIONS
EXTERNAL-DOC HREF 8.4 External document references
9.2.5 RESOURCES
EXTERNAL-DOCGS 8.4 External document references
9.2.5 RESOURCES
FAYLT-CLASSIFICATION 9.6.8 FAULT-CLASSIFICATION
FAYLT-DEBOUNCE xsi:nil 9.6.11.7 FAULT-DEBOUNCE
FAEFBEFECTTON xsttype Eners=s FAHF-BEFECHONS
ID 9.6.11.1 FAULT-DETECTION general information
FAULT-DETECTION-CRITERIA 6.5.3 Value inheritance machanism to support
9.6.11.4 use cases
FAULT-DETECTION-CRITERIA
FAULT-DETECTIONS xsi:type 9.6.11 FAULT-DETECTIONS
FAULT-IDENTIFICATION 9.6.6 FAULT-IDENTIFICATION
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Table A.1 (continued)
Reference to subclause in this docu-
FXD XML-Schema element Attributes Clause ment
Title
FAULT-SYMPTOM xsi:type 6.4 FXD format and example
DESC-STATE 6.5.3 Implementation of value inheritance
DESC-EXTENT |9.6 FAULT-SYMPTOMS
xml:lang
FAULT—SYMPTOM-3RD-PARTY ID 9.7 FAULT-SYMPTOM-3RD-PARTY
FAULT-SYMPTOM-3RD-PARTY-SHORT- 9.7 FAULT-SYMPTOM-3RD-PARTY Q -
NAME |
FAULT-SYMPTOM-3RD-PARTYS 9.7 FAULT-SYMPTOM-3RD-PA,B’£‘9 ’
FAULT-SYMPTOM-EXCH-DESC VERSION Root-Element QQ\
xml:lang (Lq/
xml:base ,.O
FAULT-SYMPTOMS 9.5.1 General \\:)
9.6 FAULT-SYMPTOMS
FAULT-TYPE 9.6.6.3 FAULT-TYPE
FID ID 9.9 S+
FID-TYPE 993 4'Eype of the FID
FIDS 99 ~Y[FIDS
FROM-STATE 959 <\  |STATE-GRAPH
GENERIC-T[YPE Q\‘O Generic selection lists
(9.6.11.16 GENERIC-TYPE
INHIBITIONS X N~ 9.6.13 INHIBITIONS information
INITIAL-STATE [ EEE STATE-GRAPH
LEGAL-CODE Xsi:kq'( 9.6.6.1 Legal Code
LEGISLATIPN OY 9.6.11.12  |Reference to OBD legislation
,\(J 9611122 |LEGISLATION
LEGISLATIDNS K 5 | xsi:nil 9.6.11.12.2 |LEGISLATIONS
LONG-NAME X 8.6 General FXD elements, used for identificafion
Q9 and description
Q?‘ 9.5.4.1 LONG-NAME
é 9.5.8 BIT-FIELD-VARIABLE
é&?\ 9.6.4.1 LONG-NAME
To7T FONG-NAME
MASK ID 9.11 MASKS
MASKS 9.11 MASKS
MCL-STRATEGY 8.3 Generic selection lists
9.6.11.12 Reference to OBD legislation
9.6.11.12.3 |MCL-STRATEGY
MIL-DEBOUNCE-GROUP 9.6.8.3 MIL-DEBOUNCE-GROUP
MIL-RELEVANCE 9.6.8.2 MIL-RELEVANCE
MON-COMPONENT 8.3 Generic selection lists
9.6.7 MON-COMPONENT or system
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Reference to subclause in this docu-
FXD XML-Schema element Attributes Clause ment
Title
MON-FREQUENCY 8.3 Generic selection lists
9.6.11.8 MON-FREQUENCY
MON-STRATEGY 9.6.11.3 MON-STRATEGY
NAME 9.2.4 PROJECT
9.7, RESOURCES .
OBpPMID 9.8 SERVICE-06-IDS N\
OBPTID 9.8 SERVICE-06-IDS "]~
OBPTIDS 9.8 SERVICE-06-1DS ).+~
OBpUSID 9.8 SERVICE-06-IDS\.)
OK{DEBOUNCE xsi:nil 9.6.11.11 |OK-DEBOUN(E
OK{DETECTION-CRITERIA xsi:nil 9.6.11.9 OK-DE;[@‘I‘(')N-CRITERIA
OK{ENABLE-CONDITIONS xsimil 9.6.11.10 OK-EN@LE-CONDITIONS
opP OPERATOR 6.5.2 p@?al description of diagnosigalgorithms
OPERAND 9.4.2 A< MPUTATIONS
PHYSICAL-DIMENSION ID 9.4.3 \\\( UNIT-SPEC
PHYSICAL-DIMENSIONS 9.41%>"  |Physical units
PRQJECT g@ Project information
PROTECTIVE-FUNCTION \@,9\-%_-15 PROTECTIVE-FUNCTION
RATIO-GROUP A‘\Q)‘ 8.3 Generic selection lists
%O 9.6.9 RATIO-GROUPS
RATI0-GROUPS o% 9.69 RATIO-GROUPS
READINESS-GROUP oY 8.3 Generic selection lists
A 9.6.10 READINESS-GROUP
REQUIRED-CONDITION ()" 9.59 STATE-GRAPH
RECOURCES \-) 8.4 External document references
K O 9.2. RESOURCES
REVISION-LABEL - X 9.2.6 Document life cycle information
SERVICE-06 (- 9.8 SERVICE-06-IDS
SEP.VICE-OQ@Y\ ID 9.8 SERVICE-06-1DS
SERVICE-0&-1DS 9.8 SERVICE-06-IDS
SH @QKME 6.5.3 Value inheritance mechanism|to support
654 use cases
8.6 Implementation of value inheritance
General FXD elements, used for identification
and description
SIMPLE-VARIABLE 9.5.1 General
9.5.7 SIMPLE-VARIABLE
SIMULATION-METHOD 8.3 Generic selection lists
9.6.16 SIMULATION-METHOD
STATE 9.2.6 Document life cycle information
STATE-COMPUTATION 9.5.13 STATE-GRAPH
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Table A.1 (continued)
Reference to subclause in this docu-
FXD XML-Schema element Attributes Clause ment
Title
STATE-GRAPH 9.51 General
9.5.13 STATE-GRAPH
STATE-TRANSITION 9.5.1 General
STATE-TRANSITIONS 9.59 STATE-GRAPH
STATES 951 General
9.59 STATE-GRAPH
SUBSTITUTION-FUNCTION 9.6.14 SUBSTITUTION-FUNCTION
SW-BASELINE 9.2.4 PROJECT
9.2. RESOURCES
TEXT-MAP 912 TEXT-MAPPINGS
TEXT-MAPPING xml:lang 9.12 TEXT-MAPPINGS
SI
TEXT-MAPPINGS 912 TEXT-MAPPINGS
TEXT-MAPP 9.12 TEXT-MAPPINGS
THIRD-PARTY 9.7 FAULT-SYMPTOM-3RD-PARTYS
TO-STATE 9.59 STATE-GRAPH
UNIT ID 9.4.3 UNIT-SPEC
UNIT-GROUYP 9.4. UNIT-SPEC
UNIT-GROYPS 943 UNIT-SPEC
UNIT-SPEC 9.4.3 UNIT-SPEC
UNITS 9.4.3 UNIT-SPEC
VARIABLE{DESCRIPTION xsi:type 6.5.3 Implementation of value inheritance
DESG-STATE 9.5 VARIABLE-DESCRIPTION
DESC-EXTENT [9.5.3 COMPANY-DATA-REF
xml:lang 9.5.5 CONFIGURATION
ID
SI
OID
VARIABLE{DESCRIPTIONS 9.5.1 General
VT TI 2 Formal description of diagnosis algorithms

A.3 Operators for the ABSTRACT-SYNTAX

Operators for the ABSTRACT-SYNTAX are FXD computations that are primarily used for documentation
purposes and not for evaluation; strict typing is not desired. Nevertheless, the computations or parts
of them can be regarded as evaluable computations. In this case, a detailed definiton of the operators’
arguments and return values is required. FXD defines three value types:

a) boolean:

— The value can only be either true or false.

— Itis either a COMPU-CONST/VB or the result of a boolean operation.
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b) numerical:
— The value shall be a number (integer or float, representing a physical value in most cases).
— Itis either a COMPU-CONST/V or the result of a numerical operation.
c) string:
— The value can be arbitrary text content.
— COMPU-CONST/VT (strings) shall be assumed to represent a description of a value of the proper type.
Tabje A.2 defines the evaluable FXD operator types, i.e. the table defines how the operaterg behave or
woyld behave if the arguments are of the specified type and if evaluation is desired. The notle ‘variable’
medns that the argument should actually be a variable and not a constant value.
Table A. 2 defines the FXD operator types.
Table A.2 — FXD operator types
}rd/
Fur|ction/ . . . 1stparame- |2nd parameter |further
Opdrator Min/Max Arity |Explanation result type terdype type [ arameter
ype

abs 1 Absolute value numerical numerical --- --
add 2 /unbounded |Addition numerical numerical numerical humerical
and| 2 /unbounded |Logical and booléan boolean boolean boolean
binfand 2 /unbounded |Binary and (bit by bit) numerical numerical numerical humerical
bin|or 2 /unbounded |Binary or (bit by bit) numerical numerical numerical humerical
bin|xor 2 Binary xor (exclusive otbit| numerical numerical numerical --

by bit)
ceil 1 Round to nextinteger greater [numerical numerical --- --

or equal to thevalue
deldya 2 Avalueis delayed by a certain |boolean boolean numerical --

time. The first argument is

the eandition and the second

arigument is the delay time.

delay(n>n_min and n<n_max,

10*ms)

expresses the situation that

the condition has been ful-

filled for at least 10ms.
deltfa 1 Difference between the cur- | numerical numerical --

rentand the previously calcu-

lated value of a variable, e.g.:

delta(temp)

TTis 1s equivalent to temp —

previous(temp)

The type of the 1st parameter determines the result type

This implies that a boolean value and a numerical value are always not equal.
The operator for_time is deprecated: duration_of shall be used instead.

For readability a comparison with a boolean value shall be forced.

The (identical) types of the 2nd and 3rd parameter determine the result type.
A comparison of boolean with numerical is not permitted only.

The result shall be accepted.

The type of the 2nd parameter determines the result type.

The type of the 1st parameter determines the result type.
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Table A.2 (continued)

3rd/
i st - nd
Function/ Min/Max Arity |Explanation result type 1stparame- |2nd parameter |further
Operator ter type type parameter
type
div 2 Division numerical numerical numerical ---
duration_of |1 Determines the time the con- | numerical boolean --- ---

dition described by the 1stpa-
rameter is continuously true.

edge_alter-|1 edge_alternating(X): = edge_| boolean boolean
nating Tisingt Xy oredge—fathmgX:
If a rising or falling edge of
X occurs, the output will be
true for one sampling period.

edge _falling |1 edge_falling(X): = if(previ-|boolean boolean - 3o
ous(X)!=0 and X==0, true,
false).

If a falling edge of X occurs,
the output will be true for
one sampling period.

edge_rising| |1 edge_rising(X): = if(previ-|boolean boolean - ---
ous(X)=0and X!=0, true, false).

If a rising edge of X occurs,
the output will be true for
one sampling period.

eqb 2 Equal. Two values can only |boolean any any ---
be equal if they are of the
same type.

floor 1 Round down nextinteger less |numerical numerical --- ---
or equal to the value

ge 2 Greater than or equal boolean numerical numerical -

getbit 2 Determines the value of'the |boolean numerical numerical ---

n-th bitin the expression’de-
scribed by the 1st parameter.
The bit position s defined by
the 2nd parafneter (starting
at0)

gradient 2 Quotient-of the difference [numerical numerical numerical -
between the currentand the
previously calculated value of
dvariable and the respective
time or angle difference the
calculations took place, e.g.:

gradient(temp,1s)

This is equivalent to

delta(temp)/1s
And to
(temp - previous(temp))/1s
a The type of the 1st parameter determines the result type
b This implies that a boolean value and a numerical value are always not equal.
c The operator for_time is deprecated: duration_of shall be used instead.
d For readability a comparison with a boolean value shall be forced.
e The (identical) types of the 2nd and 3rd parameter determine the result type.
f A comparison of boolean with numerical is not permitted only.
g The result shall be accepted.
h The type of the 2nd parameter determines the result type.

i The type of the 1st parameter determines the result type.
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Function/
Operator

Min/Max Arity

Explanation

result type

1stparame-
ter type

2nd parameter
type

3rd/
further
parameter

type

gt

Greater than

boolean

numerical

numerical

ife

Conditional expression, con-
sidered as a function with
three (C, T, E) arguments,
where

any

boolean

any

any

T 1S the condition
T is the resultif C is true
E is the resultif C is false

Simple example distinguish-
ing between two values de-
pending on a bit:

if(B_manualtransmission, 6,4)
Example for nested ifs:

if(B_manualtransmission,
if(B_4wheel,8,6),4)

2

Lower than or equal

boolean

numerical

numerical

2

Lower than

boolean

numerical

numerical

2 / unbounded

Maximum of different values

numéeriecal

numerical

numerical

humerical

2 / unbounded

Minimum of different values

nuimerical

numerical

numerical

humerical

max_value

1 or 1+42*n (n de-
notes the dimen-
sion of the label)

Evaluates the maximum value
of the field. The first operand
is the name of the label:

If no further operands are
specified, the everall maxi-
mum is evaludted.

If there are-n pairs of addi-
tionaloperands, each pair
specifies a range for the one
axis/by specifying the first
and last index to be taken
into account for the maximum
computation.

numerical

variable

numerical

humerical

a The type of the Ist'parameter determines the result type

c The operator for_time is deprecated: duration_of shall be used instead.

d FoFreadability a comparison with a boolean value shall be forced.

f A comparison of boolean with numerical is not permitted only.

b This impliés‘that a boolean value and a numerical value are always not equal.

e The (identical) types of the 2nd and 3rd parameter determine the result type.

g The result shall be accepted.
h The type of the 2nd parameter determines the result type.

i The type of the 1st parameter determines the result type.
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Table A.2 (continued)

3rd/
i st - nd
Function/ Min/Max Arity |Explanation result type 1stparame- |2nd parameter |further
Operator ter type type parameter
type
min_value 1 or 1+2*n (n de- | Evaluates the minimum value | numerical variable numerical numerical
notes the dimen- | of the field. The first operand
sion of the label) |is the name of the label.
If no further operands are
specified, the overall mini-
mumisevaluated
If there are n pairs of addi-
tional operands each pair
specifies a range for the one
axis by specifying the first
and last index to be taken
into account for the minimum
computation.
mul 2 /unbounded |Multiplication numerical numerical numerical numericgl
neqf 2 Notequal. Iftwo values are of |boolean any any
differenttype they are always
not equal.
nop 0 /unbounded |No operation any any
not 1 Logical not boolean botlean
noteh 2 The purpose of the Note Op-|any string any
erator is to provide a simple
possibility to explain subse-
quent conditions by a short
verbal expression. According-
ly, the firstargument is a text
string, the second argument
is a computation, formulated
in abstract syntax (see 8:4.2)
or 2 /unbounded |Logical or boolean boolean boolean boolean
pow 2 Power of a number, exponen- | numerical numerical numerical -
tial function,pow(a,b) = ab
previousi 1 Access to the previously calcu- | numerical variable
lated value/of a variable, e.g.:
- previeus(B_state)
-previous(temp)
shift_left 2 Shift left (fill with 0) numerical numerical numerical -
shift_right | |2 Shift right (fill with 0) numerical numerical numerical ---
sqrt 1 Sqare root of a number, Vx |numerical numerical --- -
sub 2 Subtraction numerical numerical numerical ---
a The type of the 1st parameter determines the result type
b This implies that a boolean value and a numerical value are always not equal.
c The operator for_time is deprecated: duration_of shall be used instead.
d For readability a comparison with a boolean value shall be forced.
e The (identical) types of the 2nd and 3rd parameter determine the result type.
f A comparison of boolean with numerical is not permitted only.
g The result shall be accepted.
h The type of the 2nd parameter determines the result type.
i The type of the 1st parameter determines the result type.
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Function/
Operator

Min/Max Arity

Explanation

result type

1stparame-
ter type

2nd parameter
type

3rd/
further
parameter

type

value

1+n (n denotes
the dimension
of the label)

The value operator evalu-
ates the value of a field by
specifying the field name as
first parameter and an “axis
value” for each dimension
of the field as following pa-

numerical

variable

numerical

numerical

Tameters.T e fietd camn be of
any form/dimension, e.g.a
curve, amap, an index table.
The field is defined by an ar-
bitrary number of supporting
points for each dimension.
The result depends on the
evaluation strategy for the
field. The most common eval-
uation strategies are :

Access to a field element via
index, the supporting points
represent the index values,
e.g.value (KnockLevel, CylNo)

Access to a field element by
selecting the nearest lower
supporting point without
interpolation

Access to a field element by
calculating the resultvia (lin-
ear) interpolation

wit

hin

2/3

Within(A,B): defineS'a range

Within(X,A,B) True ifavalue
Xisin the raxige’A...B, other-
wise false

boolean

numerical

numerical

humerical

Xor

Exclusive disjunction, also
called’exclusive or

boolean

boolean

boolean

Boolean

g The.result shall be accepted.

a The type of the 1st parameter determines the result type

c The operator fop=tint€ is deprecated: duration_of shall be used instead.

d For readability @ comparison with a boolean value shall be forced.

f A comparison of boolean with numerical is not permitted only.

h The type of the 2nd parameter determines the result type.

b This implies that a hoglean value and a numerical value are always not equal.

e The (identical) types of the 2nd and 3rd parameter determine the result type.

i The type of the Ist parameter determines the result type.
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Annex B
(normative)

Digital Annex of FXD Selection Dictionary

B.1 FX innrl‘inn Bictionary documents

DeTTreTTtro CTIUIIOT SO CUIIIC Ity

B.1.1 Geperal
The FXD XML-Schema are available as an electronic attachment with this document.

To be self-dufficient, the following paragraphs integrate those documents.

B.1.2 FXD-Selection-Dictionary V1.1.0.xsd

<?xml vergion="1.0" encoding="UTF-8"?>
<xs:schemg xmlns:xs="http://www.w3.0rg/2001/XMLSchema" xmlns:xmpl%x"http://
www.w3.0rd/XML/1998/namespace”" elementFormDefault="qualified"
attributeformDefault="unqualified">
<xdq:import namespace="http://www.w3.0rg/XML/1998/nam&space" schemalLocation="xml.
xsd"/>
<xdq:complexType name="ADMIN-DATA">
<xs:sequence>
<xs:element name="DOC-REVISIONS™ \type="DOC-REVISIONS"/>
</xs:sequence>
</Hs:complexType>
<xq:complexType name="DOC-REVISION">
<xs:sequence>
<xs:element name="REVISION-LABEL" type="xs:string" minOccurs="0"/>
<xs:element name="STATE" type="STATE"/>
<xs:element name="DATE" type="xs:dateTime"/>
<xs:element name="MODIFICATIONS" type="MODIFICATIONS" minOccurs="0"|/>
</xs:sequence>
</Hs:complexType>
<xgq:complexType name="DEC+REVISIONS">
<xs:sequence>
<xs:element name="DOC-REVISION" type="DOC-REVISION"
maxOccurs$"unbounded" />
</xs:sequente>
</¥s:complexType
<xq:complexTyp& name="EXTERNAL-DOC">
<xsysifipleContent>
<xs:extension base="xs:string">
<xs:attribute name="HREF" type="xs:anyURI" use="required"/>
</xs:extension>
</xs:simpleContent>
</xS:complexType
<xs:complexType name="EXTERNAL-DOCS">
<xs:sequence>
<xs:element name="EXTERNAL-DOC" type="EXTERNAL-DOC"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:attributeGroup name="ID-ATTRIBUTE">
<xs:attribute name="ID" type="xs:ID" use="required"/>
</xs:attributeGroup>
<xs:simpleType name="STATE">
<xs:restriction base="xs:string">
<xs:enumeration value="DRAFT"/>
<xs:enumeration value="RELEASED"/>
<xs:enumeration value="DEPRECATED"/>
</xs:restriction>
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</xs:simpleType>
<xs:complexType name="LINK">
<xs:annotation>
<xs:documentation>Generic reference to another element in the schema
instance document.</xs:documentation>
</xs:annotation>
<xs:attributeGroup ref="LINK-ATTR"/>
</xs:complexType>
<xs:attributeGroup name="LINK-ATTR">
<xs:attribute name="ID-REF" type="xs:IDREF" use="required"/>
</xs:attributeGroup>
<xs:complexType name="MODIFICATION" abstract="false">
<xs:sequence>
<xs:element name="CHANGE" type="xs:string"/>
<xs:element name="REASON" type="xs:string" minOccurs="0"/»
</xs:sequence>
</xs:complexType>
<xs:complexType name="MODIFICATIONS">
<xs:sequence>
<xs:element name="MODIFICATION" type="MODIFICATILONY
maxpccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="SELECTION">
<xs:sequence>
<xs:element name="SHORT-NAME" type="SHORT-NAME"/>
<xs:element name="VT" type="xs:string" />
<xs:element name="DESC" type="xs:string" minOccurs="0"/>
<xs:element name="STATE" type="STATE"/>
</xs:sequence>
</xs:complexType>
<xs:element name="SELECTION-DICTIONARY" fxpe="SELECTION-DICTIONARY"/>
<xs:complexType name="SELECTION-DICTIONARY">
<xs:sequence>
<xs:element name="SELECTION-LISTS" type="SELECTION-LISTS"/>
</xs:sequence>
<xs:attribute name="VERSION" type="VERSION" use="required"/>
</xs:complexType>
<xs:complexType name="SELECITION-GROUP">
<xs:sequence>
<xs:element Tame="SHORT-NAME" type="SHORT-NAME"/>
<xs:elemént’ name="VI" type="xs:string"/>
<xs:elemient name="DESC" type="xs:string" minOccurs="0"/>
<xsy€lement name="SELECTION-SNREFS" type="SELECTION-SNREFS"

minPccurs="0"/>
<xsrelement name="SELECTION-GROUPS" type="SELECTION-GROUPS"
minpccurs="0"/>
</xs%¥Sequence>
</xs:compplexType>
<xs:complexType name="SELECTION-GROUPS">
<xs:sequence>
<xs:element name="SELECTION-GROUP" type="SELECTION-GROUP"
minpccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
XS:COomMplexlype name="SELECTION-LIST"
<xs:sequence>
<xs:element name="SHORT-NAME" type="SHORT-NAME"/>
<xs:element name="ADMIN-DATA" type="ADMIN-DATA"/>
<xs:element name="SELECTIONS" type="SELECTIONS"/>
<xs:element name="SELECTION-GROUPS" type="SELECTION-GROUPS" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="SELECTION-LISTS">
<xs:sequence>
<xs:element name="SELECTION-LIST" type="SELECTION-LIST"
maxOccurs="unbounded">

<xs:annotation>
<xs:documentation>The list of selectable values.</
xs:documentation>
</xs:annotation>
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</xs:element>
</xs:sequence>

</xs:complexType>

<xs

:complexType name="SELECTION-SNREFS">
<xs:sequence>
<xs:element name="SELECTION-SNREF" type="SNREF"

maxOccurs="unbounded" />

</x
<xs

</xs:sequence>
s:complexType>
ccomplexType name="SELECTIONS">
<xs:sequence>
<xs:element name="SELECTION" type="SELECTION" minOccurs="0"

maxOccurs="unbounded" />

</
<x9

</
<x9

</
<x9

</
<x9

</
</xs:scher

B.1.3 FX

<?xml ver

<SELECTION-DICTIONARY xmlns:xsi="http://yww.w3.0rg/2001/XMLSchema-instance" xsi:noNames

eSchemalo
<SELECT]
<SELE

<SH

<ADN

<1

-&gt;ISO N

</xs:sequence>
s:complexType>
:complexType name="SHORT-NAME">
<xs:simpleContent>
<xs:extension base="SHORT-NAME-TEXT"/>
</xs:simpleContent>
s:complexType>
:simpleType name="SHORT-NAME-TEXT">
<xs:restriction base="xs:string">
<xs:pattern value="[a-zA-Z0-9 ]{1,128}"/>
</xs:restriction>
s:simpleType>
ccomplexType name="SNREF">
<xs:attribute name="SHORT-NAME" type="SHORT-NAMESPEXT" use="required"/>
s:complexType>
:simpleType name="VERSION">
<xs:restriction base="xs:string">
<xs:enumeration value="1.1.0"/>
</xs:restriction>
s:simpleType>
a>

D-Selection-Dictionary V1.2.0.xml
ion="1.0" encoding="utf-8"?>

ation="FXD-Selection-Dictionaxy V1.1.0.xsd" VERSION="1.2.0">
ON-LISTS>
TION-LIST>
RT—NAME>MON_COMPONENT</SHORT—NAME>
[IN-DATA>
OC-REVISIONS>
<DOC-REVISION>
<REVISION-LABE>1.1.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016£05-13T10:39:56+02:00</DATE>
<MODIFICATEONS>
<MODIWECATION>
<€HANGE>First wversion
lainDocUment 8.6.7</CHANGE>
£/MODIFICATION>
</MODIFICATIONS>

DOC_REVTSTON

oac

<DOC-REVISION>
<REVISION-LABEL>1.2.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-11-11T14:18:37+01:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>new Elements added</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>

</DOC-REVISIONS>
</ADMIN-DATA>
<SELECTIONS>

<SELECTION>

78
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<VT>OTHER</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0001</SHORT-NAME>
<VT>Accelerator Pedal Position (APP) Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0281</SHORT—NAME>
<VT>Accelerator Pedal Position (APP) Sensor 1</VT>
<STATE>RELEASED</STATE>

</SELECTION>

IS0 22901-3:2018(E)

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO02</SHORT—NAME>
<VT>Accelerator Pedal Position (APP) Sensor 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0003</SHORT-NAME>
<VT>Accelerator Pedal Position (APP) Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0282</SHORT-NAME>
<VT>Active Grille Air Shutter</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0283</SHORT—NAME>
<VT>Active Lambda Diagnosis</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0284</SHORT—NAME>
<VT>Air Conditioning (A/C) Compressor Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC(0285</SHORT-NAME>
<VT>Air Conditioning. (X/C) Compressor Relay</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>EXD”SL MC 0286</SHORT-NAME>
<VT>Air Comditioning (A/C) Compressor Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OOO4</SHORT—NAME>
SHT¥Airbag</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0287</SHORT—NAME>

T>A1rbag Control Modul T

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0005</SHORT-NAME>
<VT>Ambient Air Temperature (AAT) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0288</SHORT-NAME>
<VT>Autoignition</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OOO6</SHORT—NAME>
<VT>Barometric Pressure (BARO) Sensor</VT>
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<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0007</SHORT-NAME>
<VT>Battery Energy Control Module (BECM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0008</SHORT-NAME>
<VT>Battery Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<SHORT—NAME>FXD_SL_MC_0289</SHORT—NAME>

<VT>Battery Voltage</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OOO9</SHORT—NAME>

<VT>Boost Pressure</VT>

<STATE>DEPRECATED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC_0010</SHORT-NAME>

<VT>Boost Pressure Control</VT>

<STATE>DEPRECATED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0011</SHORT-NAME>

<VT>Brake Booster Pressure Sensor</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO12</SHORT—NAME>

<VT>Brake Light Switch</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OOl3</SHORT—NAME>

<VT>Brake Pedal Position (BPP)N'Sensor</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL M€ 8014</SHORT-NAME>

<VT>Brake Vacuum Bupp</VT>

<STATE>RELEASED<ASTATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAMESEXD SL MC 0015</SHORT-NAME>

<VT>Camshaft Position (CMP) Sensor</VT>

<STATE>REKEASED</STATE>

<A SELECIION>

<$ELECHELON>

<SHORT—NAME>FXD_SL_MC_OOl6</SHORT—NAME>

&¢7P>Camshaft Position (CMP) Sensor 2</VT>
STATESRELEASEDI/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OOl7</SHORT—NAME>
<VT>Camshaft Position (CMP) Sensor 3</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0018</SHORT-NAME>
<VT>Camshaft Position (CMP) Sensor 4</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0019</SHORT-NAME>
<VT>Camshaft Position (CMP) Sensor Inlet</VT>
<STATE>DEPRECATED</STATE>
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</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O02l</SHORT—NAME>
<VT>Camshaft Position (CMP) Sensor Inlet 2 </VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0020</SHORT-NAME>
<VT>Camshaft Position (CMP) Sensor Outlet</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0022</SHORT-NAME>
<VT>Camshaft Position (CMP) Sensor Outlet 2</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O023</SHORT—NAME>
<VT>Camshaft Position / Crankshaft Position (CMP/CKP) Sensor 'Tnlet</VT
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O024</SHORT—NAME>
<VT>Camshaft Position / Crankshaft Position (CMP/CKP)) Sensor Outlet</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0290</SHORT-NAME>
<VT>CAN: Brake System Control Module (BSCM)¥X/VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0291</SHORT-NAME>
<VT>CAN: Hybrid</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O025</SHORT—NAME>
<VT>CAN: Instrument Panel j€Cluster (IPC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0292</SHORT—NAME>
<VT>CAN: Mastef/Slave</VT>
<STATE>RELEASEDL/STATE>

</SELECTION>,

<SELECTION>
<SHORT=NAME>FXD SL MC 0026</SHORT-NAME>
<VT>GAN; Powertrain</VT>
<STATESRELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0293</SHORT-NAME>
<VT>Catalyst System</VT>
<STATE>RELEASED</STATE>
SELECTION

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O027</SHORT—NAME>
<VT>Charge Air Cooler (CAC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0294</SHORT—NAME>
<VT>Charge Air Cooler (CAC) Coolant Pump</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0295</SHORT-NAME>
<VT>Charge Air Cooler (CAC) Coolant Temperature Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO28</SHORT—NAME>
<VT>Charge Air Cooler Temperature (CACT) Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO29</SHORT—NAME>
<VT>Charge Air Cooler Temperature (CACT) Sensor 2</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>

<SHORT-NAME>FXD SL MC 0296</SHORT-NAME>

<VT>Cold Start Detection</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0445</SHORT-NAME>

<VT>Cold Start Fuel Injector</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO30</SHORT—NAME>

<VT>Cold Start Strategy</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_0297</SHORT—NAME>

<VT>COM: Active Grille Air Shutter</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0298</SHORT-NAME>

<VT>COM: Active Grille Air Shutter 2</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC_ 0299</SHORTgNAME>

<VT>COM: Airbag Control Modul</yI>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O300</SHORT—NAME>

<VT>COM: All Wheel Drime\Control Module (AWDCM)</VT>

<STATE>RELEASED</STAIE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO31</SHORT—NAME>

<VT>COM: Ambierit Air Temperature (AAT) Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$JELECTIONX

<SHORT*NAME>FXD SL MC 0301</SHORT-NAME>

<VT>EOM: Barometric Pressure (BARO) Sensor</VT>

<STATE>RELEASED</STATE>

</ SEDECTION>

<SELECTION
<SHORT-NAME>FXD SL MC 0302</SHORT-NAME>
<VT>COM: Battery Charger Control Module (BCCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO32</SHORT—NAME>
<VT>COM: Battery Energy Control Module (BECM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO33</SHORT—NAME>
<VT>COM: Body Control Module (BCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
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<SHORT-NAME>FXD SL MC 0303</SHORT-NAME>
<VT>COM: Body Control Module (BCM) 1</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O304</SHORT—NAME>
<VT>COM: Body Control Module (BCM) 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO34</SHORT—NAME>
<VT>COM: Brake Booster Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0035</SHORT-NAME>
<VT>COM: Brake Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0036</SHORT-NAME>
<VT>COM: Brake System Control Module (BSCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO37</SHORT—NAME>
<VT>COM: Climate Control (CC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO38</SHORT—NAME>
<VT>COM: Clutch Control Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0039</SHORT-NAME>
<VT>COM: Device Driver</VT>
<STATE>DEPRECATED</STATE

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC "0305</SHORT-NAME>
<VT>COM: Door Contrel’ Module</VT>
<STATE>RELEASED¢/STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O040</SHORT—NAME>
<VT>COM: Wrive Motor Control Module (DMCM)</VT>
<STATE>RELEASED</STATE>

</SELEGTN ON>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O603</SHORT—NAME>
<WI>COM: Electric Vacuum Pump</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
SHORT-NAME>FXD_SL_MC_U306</SHORT-NAME
<VT>COM: Electronic Brake Boost Control Module (EBBC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0601</SHORT-NAME>
<VT>COM: Electronic Power Steering Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O04l</SHORT—NAME>
<VT>COM: Engine Coolant Temperature (ECT Sensor @ Cylinder Head)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O307</SHORT—NAME>
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<VT>COM: Engine Hood</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0042</SHORT-NAME>
<VT>COM: Engine Hood Switch</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O308</SHORT—NAME>
<VT>COM: Exhaust Gas Recirculation (EGR) Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O309</SHORT—NAME>

<VT>COM: Exhaust Gas Recirculation (EGR) Actuator 2</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0310</SHORT-NAME>

<VT>COM: Exhaust Gas Temperature (EGT) Sensor upstream Turbochdriger (TC)</VT

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0311</SHORT-NAME>

<VT>COM: Front Radar System</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O312</SHORT—NAME>

<VT>COM: Fuel Filler Door</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O602</SHORT—NAME>

<VT>COM: Fuel Fired Passenger Compartment Heater</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0313</SHORT-NAME>

<VT>COM: Fuel Heating Module%/VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL-MC-0043</SHORT-NAME>

<VT>COM: Fuel Lewel/ (FL) Sensor</VT>

<STATE>RELEASEDX/STATE>

<A{SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O3l4</SHORT—NAME>

<VT>COMs~FEuel Level (FL) Sensor 1</VT>

<STATE>RELEASED</STATE>

</ SELEGILION>

<JELECTION>

<SHORT—NAME>FXD_SL_MC_O044</SHORT—NAME>

T>COM: Fuel Level (FL) sSensor T
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0315</SHORT-NAME>
<VT>COM: Fuel Level (FL) Sensor 3</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0316</SHORT-NAME>
<VT>COM: Fuel Level (FL) Sensor 4</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0045</SHORT-NAME>
<VT>COM: Fuel Pump (FP)</VT>
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<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0317</SHORT-NAME>
<VT>COM: Fuel Pump Control Module (FPCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0318</SHORT-NAME>
<VT>COM: Fuel System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

IS0 22901-3:2018(E)

<SHORT—NAME>FXD_SL_MC_O046</SHORT—NAME>
<VT>COM: Gateway</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O319</SHORT—NAME>
<VT>COM: Glow Plug Control Module (GPCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0320</SHORT-NAME>
<VT>COM: Glow Plug Control Module (GPCM) 1 and 2<%VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0321</SHORT-NAME>
<VT>COM: Glow Plug Control Module (GPCM) «2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O047</SHORT—NAME>
<VT>COM: Glow Plug Indicator</VI>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC Q3£3</SHORT-NAME>
<VT>COM: Hybrid Battefy,\Pack Sensor Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;ST MC 0048</SHORT-NAME>
<VT>COM: Instrtment Panel Cluster (IPC)</VT>
<STATE>RELEASED</STATE>

</SELECTIONS

<SELECTIQN>
<SHOR{NAME>FXD SL MC 0323</SHORT-NAME>
<VT>EOM: Ion Current System (ICS)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O324</SHORT—NAME>
<VT>COM: Level Control System</VT>

STATESRELEASEDS/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O325</SHORT—NAME>
<VT>COM: Longitudinal Acceleration Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0049</SHORT-NAME>
<VT>COM: Master/Slave</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0326</SHORT-NAME>
<VT>COM: Nitrogen Oxides (NOX) Sensor</VT>
<STATE>RELEASED</STATE>
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</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O327</SHORT—NAME>
<VT>COM: Nitrogen Oxides (NOX) Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0328</SHORT-NAME>
<VT>COM: Non-Methane Hydrocarbon (NMHC) Catalyst Heater Control Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<SHORT-NAME>FXD SIL MC 0050</SHORT-NAME>

<VT>COM: NOx Sensor</VT>

<STATE>DEPRECATED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO5l</SHORT—NAME>

<VT>COM: Particulate Matter Sensor (PMS)</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O329</SHORT—NAME>

<VT>COM: Power Steering Control (PSC) Module</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0330</SHORT-NAME>

<VT>COM: Refueling Button</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0331</SHORT-NAME>

<VT>COM: Selective Catalytic Reduction _(SCR) Control Module</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O332</SHORT—NAME>

<VT>COM: Starter Generator Contnol Module (SGCM)</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O333</SHORT—NAME>

<VT>COM: Supplementagy~€oolant Pump</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>EXP)SL MC 0334</SHORT-NAME>

<VT>COM: Thexmal Management Control Module</VT>

<STATE>RELFASED</STATE>

<ASELECTIONX

<$ELECTION

<SHORI>NAME>FXD SL MC 0052</SHORT-NAME>

<VT»C00M: Torque Converter Clutch (TCC)</VT>

<8TATE>RELEASED</STATE>

</SELECTION

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO53</SHORT—NAME>
<VT>COM: Transmission Control Module (TCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO54</SHORT—NAME>
<VT>COM: Transmission Control Module (TCM) Hybrid</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0335</SHORT-NAME>
<VT>COM: Turbocharger (TC) Compressor Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_O336</SHORT—NAME>
<VT>COM: Turbocharger (TC) Control Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O055</SHORT—NAME>
<VT>COM: Vehicle Speed</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0056</SHORT-NAME>
<VT>COM: Vehicle Speed Sensor (VSS)</VT>

<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0446</SHORT-NAME>
<VT>Compressed Natural Gas (CNG) Fuel Injector</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0337</SHORT-NAME>
<VT>Compressed Natural Gas (CNG) Fuel Pressure Sensod</\VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0338</SHORT-NAME>
<VT>Compressed Natural Gas (CNG) Fuel Rail /Jxessure (FRP) Control</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0339</SHORT-NAME>
<VT>Compressed Natural Gas (CNG) Fuel Tank Pressure (FTP) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0340</CHORT-NAME>
<VT>Compressed Natural Gag_ (CNG) Fuel Tank System</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL\MC 0341</SHORT-NAME>
<VT>Compressed Natural Gas (CNG) Fuel Volume Regulator Control</VT>
<STATE>RELEASED</ASTATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0342</SHORT-NAME>
<VT>Compftéssed Natural Gas (CNG) Inertia Fuel Shutoff (IFS) Actuator</\
<STATESRELEASED</STATE>
</SELEETION>
<SEBEECTION>
<SHORT-NAME>FXD SL MC 0057</SHORT-NAME>
<VT>Coolant Pump</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>

SELECTION
<SHORT-NAME>FXD SL MC 0058</SHORT-NAME>
<VT>Coolant Pump (Auxiliary) Relay</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O059</SHORT—NAME>
<VT>Coolant Pump (Auxiliary) Relay 2</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO60</SHORT—NAME>
<VT>Coolant Pump (Low-Temperature Circuit)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
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<SHORT-NAME>FXD SL MC 0061</SHORT-NAME>
<VT>Coolant Pump (Supplementary)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO62</SHORT—NAME>
<VT>Coolant Pump Charge Air Cooler (CAC)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO63</SHORT—NAME>
<VT>Crankcase Heater</VT>
<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0064</SHORT-NAME>

<VT>Crankshaft Position (CKP) Sensor</VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0343</SHORT-NAME>

<VT>Cylinder Deactivation (CD) Actuator Control</VT>

<STATE>RELEASED</STATE>

<A{SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO65</SHORT—NAME>

<VT>Cylinder Pressure Sensor</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_OO66</SHORT—NAME>

<VT>Diesel Particulate Filter (DPF)</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0344</SHORT-NAME>

<VT>Diesel Particulate Filter (DPE))2</VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0067</SHORT-NAME>

<VT>Diesel Particulate Filtér (DPF) Pressure Sensor</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O345</SHORT—NAME>

<VT>Diesel Part%culate Filter (DPF) Pressure Sensor 1 and 2</VT>

<STATE>RELEASED/STATE>

<ASELECTION>

<$ELECTION>,

<SHORT—NAME>FXD_SL_MC_O346</SHORT—NAME>

<VT>Diege€l Particulate Filter (DPF) Pressure Sensor downstream hose line</VT

<STAFE>RELEASED</STATE>

</ SELECTION>

<$EFBECTION>
SHORT-NAME>FXD_SL_MC_U324 73/ SHORT-NAME
<VT>Diesel Particulate Filter (DPF) Pressure Sensor upstream hose line</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0068</SHORT-NAME>
<VT>Direct Ozone Reduction (DOR) Temperature Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO69</SHORT—NAME>
<VT>Drive Motor Control Module (DMCM)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO70</SHORT—NAME>
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<VT>Drive Motor Coolant Bypass Valve</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0071</SHORT-NAME>
<VT>ECM: RAM</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0348</SHORT-NAME>
<VT>Electric Drive Motor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O349</SHORT—NAME>
<VT>Engine Compartment Temperature Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0350</SHORT-NAME>
<VT>Engine Components Supply Voltage Relay</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0072</SHORT-NAME>
<VT>Engine Control Module (ECM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO73</SHORT—NAME>
<VT>Engine Control Module (ECM): 5V Supp}y Voltage</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO74</SHORT—NAME>
<VT>Engine Control Module (ECM)\:" Analog / Digital Converter<
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC(0075</SHORT-NAME>
<VT>Engine Control Moddle (ECM): Analog / Digital Converter
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>EXD”SL MC 0351</SHORT-NAME>
<VT>Engine~Control Module (ECM): Barometric Pressure (BARO)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECIIQN>
<SHORT—NAME>FXD_SL_MC_O352</SHORT—NAME>
<HT¥Engine Control Module (ECM): Battery Supply Voltage</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O353</SHORT—NAME>

/VT>

2</VT>

Sensor</VT

TSENg1lne Control Module (ECM) : Brake Syscem T

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0354</SHORT-NAME>
<VT>Engine Control Module (ECM): Checksum</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0355</SHORT-NAME>
<VT>Engine Control Module (ECM): Coding</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O356</SHORT—NAME>
<VT>Engine Control Module (ECM): Communication</VT>
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<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0076</SHORT-NAME>
<VT>Engine Control Module (ECM): Cylinder Deactivation (CD)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0357</SHORT-NAME>
<VT>Engine Control Module (ECM): Dual Injection</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O358</SHORT—NAME>
<VT>Engine Control Module (ECM): EEPROM</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_OO78</SHORT—NAME>
<VT>Engine Control Module (ECM): Electonic Throttle Control Modude<)/VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0077</SHORT-NAME>
<VT>Engine Control Module (ECM): Electrically Erasable RBrodgrammable Read Onlyj
Memory (EFPROM)</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O359</SHORT—NAME>
<VT>Engine Control Module (ECM): Electronic Throttle Control Module</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_OO79</SHORT—NAME>
<VT>Engine Control Module (ECM): Fuel\Injection Valves</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0447</SHORT-NAME>
<VT>Engine Control Module (ECM): Fuel Injector</VT>
<STATE>RELEASED</STATE>
<fSELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL-MC-0360</SHORT-NAME>
<VT>Engine Contrel Module (ECM): Fuel System</VT>
<STATE>RELEASEDX/STATE>
</SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O361</SHORT—NAME>
<VT>Engin& Control Module (ECM): Fuel Volume Regulator Control</VT>
<STATE>RELEASED</STATE>
</ SELEGILION>
<JELECTION>
<SHORT—NAME>FXD_SL_MC_OO80</SHORT—NAME>

I>Engine Control Module (ECM) T Hypbrid EleCTrlcC enlcle (HEV) i
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0362</SHORT-NAME>
<VT>Engine Control Module (ECM): Ignition Control (IC)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0363</SHORT-NAME>
<VT>Engine Control Module (ECM): Ignition Control (IC) 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO81</SHORT—NAME>
<VT>Engine Control Module (ECM): Inertia Fuel Shutoff (IFS)</VT>
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<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0364</SHORT-NAME>
<VT>Engine Control Module (ECM): Internal Timer</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0365</SHORT-NAME>
<VT>Engine Control Module (ECM): Multi Injection</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT—NAME>FXD_SL_MC_O366</SHORT—NAME>
<VT>Engine Control Module (ECM): Oxygen Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO82</SHORT—NAME>
<VT>Engine Control Module (ECM): Oxygen Sensor (02S)</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0370</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0367</SHORT-NAME>
<VT>Engine Control Module (ECM): Process@xx/VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0083</SHORT<NAME>
<VT>Engine Control Module (ECM){/Processor xxx</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0QQ84</SHORT-NAME>
<VT>Engine Control Modulé (ECM): Production Mode</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;1. MC 0368</SHORT-NAME>
<VT>Engine Centfol Module (ECM): RAM</VT>
<STATE>RELEASED</STATE>

</SELECTIONs

<SELECTIQON>
<SHORTSNAME>FXD SL MC 0085</SHORT-NAME>

<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0086</SHORT-NAME>
<VT>Engine Control Module (ECM): Random Only Memory (ROM)</VT>

<VT>Engine Control Module (ECM): Pre-Delivery Roa@d TPest Mode</VT>

<VIL>Engine Control Module (ECM): Random Access Memory (RAM)</VT>

STATESDEPRECATEDL/ STATE
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O369</SHORT—NAME>
<VT>Engine Control Module (ECM): Reset</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0371</SHORT-NAME>
<VT>Engine Control Module (ECM): Sensor Integrated Circuit</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0087</SHORT-NAME>

<VT>Engine Control Module (ECM): Sensor Reference Circuit A</VT>

<STATE>RELEASED</STATE>
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</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO88</SHORT—NAME>
<VT>Engine Control Module (ECM): Sensor Reference Circuit B</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0089</SHORT-NAME>
<VT>Engine Control Module (ECM): Sensor Reference Circuit C</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SI, MC 0372</SHORT-NAME>
<VT>Engine Control Module (ECM): Sensor Reference Circuit D</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$JELECTION>
<SHORT—NAME>FXD_SL_MC_O373</SHORT—NAME>
<VT>Engine Control Module (ECM): Service Mode</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$JELECTION>
<SHORT—NAME>FXD_SL_MC_O374</SHORT—NAME>
<VT>Engine Control Module (ECM): Temperature Sensor</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0090</SHORT-NAME>
<VT>Engine Control Module (ECM): Transport Mode</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$JELECTION>
<SHORT-NAME>FXD SL MC 0375</SHORT-NAME>
<VT>Engine Control Module (ECM): Variable Valve Lift (VVL) System</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$JELECTION>
<SHORT—NAME>FXD_SL_MC_O376</SHORT—NAME>
<VT>Engine Control Module (ECM):)*Watchdog Shutdown</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<JELECTION>
<SHORT—NAME>FXD_SL_MC_OO91</SHORT—NAME>
<VT>Engine Coolant Fan</VT>
<STATE>DEPRECATED<ASTATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>EXP)SL MC 0092</SHORT-NAME>
<VT>Engine oglant Fan 2</VT>
<STATE>DEPRECATED</STATE>
<{SELECTIONX
<FJELECTION
<SHORI>NAME>FXD SL MC 0377</SHORT-NAME>
<VT»Bngine Coolant System: Bypass Actuator</VT>
<STATE>RELEASED</STATE>
</SELECTION
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO93</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) @ Cylinder Block</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO94</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) @ Cylinder Head</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0095</SHORT-NAME>
<VT>Engine Coolant Temperature (ECT) @ Radiator Inlet</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO96</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) @ Radiator Outlet</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO97</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0378</SHORT-NAME>
<VT>Engine Coolant Temperature (ECT) Sensor @ Crankcase</VT>

<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0379</SHORT-NAME>
<VT>Engine Coolant Temperature (ECT) Sensor @ Cylinder Block</VT»
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O380</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) Sensor @ Cylinddr JHead</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O38l</SHORT—NAME>
<VT>Engine Coolant Temperature (ECT) Sensor~@ Radiator 1 Outlet</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0382</SHORT-NAME>
<VT>Engine Coolant Temperature (ECT \Sensor @ Radiator 2 Outlet</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0098</SHORT-NAME>
<VT>Engine Coolant Tempergtute (ECT) Sensor @ Radiator Outlet</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O383</SHORT—NAME>
<VT>Engine Coolamnt\Temperature (ECT) Sensor downstream engine</VT>
<STATE>RELEASED</ASTATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_OO99</SHORT—NAME>
<VT>Engtfie Cooling System</VT>
<STATESRELEASED</STATE>
</SELEGTION>
<SEEECTION>
<SHORT-NAME>FXD SL MC 0100</SHORT-NAME>
<VT>Engine Cooling System (low temperature)</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>

SELECTION
<SHORT-NAME>FXD SL MC 0101</SHORT-NAME>
<VT>Engine Cooling System: Bypass Valve</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O608</SHORT—NAME>
<VT>Engine Cooling System: Thermostat Heater Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O102</SHORT—NAME>
<VT>Engine Fuel Temperature (EFT) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
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<SHORT-NAME>FXD SL MC 0103</SHORT-NAME>
<VT>Engine Off Time</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O384</SHORT—NAME>
<VT>Engine 0il Level Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O385</SHORT—NAME>
<VT>Engine 0il Pressure (EOP) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0386</SHORT-NAME>

<VT>Engine 0il Pump</VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0104</SHORT-NAME>

<VT>Engine 0il Temperature (EOT) Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O387</SHORT—NAME>

<VT>Engine 0Oil Temperature (EOT) Sensor @ Cylinder Head</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O388</SHORT—NAME>

<VT>Engine 0Oil Temperature (EOT) Sensor @ mddm oil gallery</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0105</SHORT-NAME>

<VT>Engine Speed (RPM) Sensor</VT>

<STATE>DEPRECATED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0389</SHORT-NAME>

<VT>Engine Speed Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_0106</SHORT—NAME>

<VT>Ethanol (ETH)./Sensor</VT>

<STATE>RELEASEDI/STATE>

</SELECTION>

<$ELECTION>,

<SHORT—NAME>FXD_SL_MC_0107</SHORT—NAME>

<VT>Ethawol (ETH) Temperatur Sensor</VT>

<STAFE>»DEPRECATED</STATE>

<[{SETLECTION>

<$EFBECTION>
SHORT-NAME>FXD_SL_MC_U390</ SHORT-NAME
<VT>Ethanol (ETH) Temperature Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0118</SHORT-NAME>
<VT>Evaporative Emission (EVAP System Vent Valve)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O391</SHORT—NAME>
<VT>Evaporative Emission (EVAP) Canister Pipe Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0108</SHORT—NAME>
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<VT>Evaporative Emission (EVAP) Canister Purge Valve</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0392</SHORT-NAME>
<VT>Evaporative Emission (EVAP) Canister Purge Valve 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O393</SHORT—NAME>
<VT>Evaporative Emission (EVAP) Fuel Tank Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0116</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0109</SHORT-NAME>
<VT>Evaporative Emission (EVAP) Leak Detection Pump (LDP)Y{/¥T>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0110</SHORT-NAME>
<VT>Evaporative Emission (EVAP) Pressure Sensor<{VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O394</SHORT—NAME>
<VT>Evaporative Emission (EVAP) Pressur@“Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_Olll</SHORT—NAME>
<VT>Evaporative Emission (EVAPR) ‘System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD75L7MC’O112</SHORT—NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>EXD”SL MC 0395</SHORT-NAME>
<VT>Evaporative Emission (EVAP) System Fuel Filler Door</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_Oll3</SHORT—NAME>
<HT¥Evaporative Emission (EVAP) System Large Leak</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_Oll4</SHORT—NAME>

<VT>Evaporative Emission (EVAP) Fuel Vapor Temperature Sensor </VI>

<VT>Evaporative Emission (EVAP) System (High Pressure Purge Line)</VT>

I>Evaporatlive kEmission (RVAFP) oSystem omall Leak i
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0117</SHORT-NAME>

<VT>Evaporative Emission (EVAP) System Vapor Pressure Sensor</VT>

<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0396</SHORT-NAME>
<VT>Evaporative Emission (EVAP) System Vent Valve</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_Oll5</SHORT—NAME>
<VT>Evaporative Emission (EVAP) System Very Small Leak</VT>
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<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0397</SHORT-NAME>
<VT>Exhaust Camshaft Position (CMP) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0398</SHORT-NAME>
<VT>Exhaust Camshaft Position (CMP) Sensor 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O399</SHORT—NAME>
<VT>Exhaust Camshaft Position / Crankshaft Position (CMP/CKP) Correlation</Vd]
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O400</SHORT—NAME>
<VT>Exhaust Camshaft Position / Crankshaft Position (CMP/CKP) Semgor</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC_0401</SHORT-NAME>
<VT>Exhaust Camshaft Position 2/ Crankshaft Position (CMP/CKP) Correlation</V[T>
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0402</SHORT-NAME>
<VT>Exhaust Camshaft Position 2/ Crankshaft Posibion (CMP/CKP) Sensor</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O403</SHORT—NAME>
<VT>Exhaust Camshaft Position 2/Cranksfaft Position (CMP/CKP) Correlation</VT
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O404</SHORT—NAME>
<VT>Exhaust Flap Actuator</yT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL M€ 8405</SHORT-NAME>
<VT>Exhaust Flap Aetudtor 2</VT>
<STATE>RELEASED<ASTATE>
<fSELECTION>
<$ELECTION>
<SHORT-NAME>EXD SL MC 0406</SHORT-NAME>
<VT>Exhaust{ Gas Recirculation (EGR) Actuator 1 and 2</VT>
<STATE>REKEASED</STATE>
<A SELECIION>
<$ELECHELON>
<SHORT—NAME>FXD_SL_MC_O407</SHORT—NAME>
&7P>Exhaust Gas Recirculation (EGR) HP Actuator</VT>
STATESRELEASEDI/ STATE
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O408</SHORT—NAME>
<VT>Exhaust Gas Recirculation (EGR) HP Position Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC_0409</SHORT-NAME>
<VT>Exhaust Gas Recirculation (EGR) HP System</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0410</SHORT-NAME>
<VT>Exhaust Gas Recirculation (EGR) LP Actuator</VT>
<STATE>RELEASED</STATE>
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</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O41l</SHORT—NAME>
<VT>Exhaust Gas Recirculation (EGR) LP Position Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0412</SHORT-NAME>
<VT>Exhaust Gas Recirculation (EGR) LP Pressure Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SIL MC 0413</SHORT-NAME>

<VT>Exhaust Gas Recirculation (EGR) LP System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O414</SHORT—NAME>
<VT>Exhaust Gas Recirculation (EGR) Position Sensor 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O606</SHORT—NAME>
<VT>Exhaust Gas Recirculation (EGR) Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0119</SHORT-NAME>
<VT>Exhaust Gas Recirculation (EGR) System<{VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0120</SHORT-NAME>
<VT>Exhaust Gas Recirculation (EGR) Valve</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O12l</SHORT—NAME>
<VT>Exhaust Gas Recirculétion (EGR) Valve Actuator</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_Ol22</SHORT—NAME>
<VT>Exhaust Gag ,Récirculation (EGR) Valve Position Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>,

<SELECTION>
<SHORT=NAME>FXD SL MC 0123</SHORT-NAME>
<VT>Exhdust Gas Recirculation Cooler (EGRC)</VT>
<STATESDEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0415</SHORT-NAME>
<VT>Exhaust Gas Recirculation Cooler (EGRC) 2 HP System</VT>
<STATE>RELEASED</STATE>

SELECTION
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O124</SHORT—NAME>
<VT>Exhaust Gas Recirculation Cooler (EGRC) Bypass Valve</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O416</SHORT—NAME>
<VT>Exhaust Gas Recirculation Cooler (EGRC) HP Bypass Actuator</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0417</SHORT-NAME>
<VT>Exhaust Gas Recirculation Cooler (EGRC) HP Bypass Actuator 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_O4l8</SHORT—NAME>
<VT>Exhaust Gas Recirculation Cooler
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O4l9</SHORT—NAME>
<VT>Exhaust Gas Recirculation Cooler
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0125</SHORT-NAME>
<VT>Exhaust Gas Recirculation Temperature

(EGRC)

(EGRC)

HP System</VT>

LP System</VT>

(EGRT) Sensor</VT>

<STATE>RELEASED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0126</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor<
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0127</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0128</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor
vT>
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0129</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensomn
vT>
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0420</SHURT-NAME>
<VT>Exhaust Gas Temperature ((E6T) Sensor
(DOC) </VT
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT-NAME>FXD SL-MC-0130</SHORT-NAME>
<VT>Exhaust Gas Femperature (EGT) Sensor

<
<

vT>
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>,
<SHORT—NAME>FXD_SL_MC_O421</SHORT—NAME>
<VT>Exhaudst Gas Temperature (EGT) Sensor
(DPF) </VT
<STATE>RELEASED</STATE>
<A SETECTION>

/VT>

2</VT>

downstream Ammonia Oxidation Catalysft</

downstream Diesel Oxidation Catalyst

downstream Diesel Oxidation Catalyst

downstream Diesel Particulate Filter]

downstream Diesel Particulate Filter]

<SELECTION
<SHORT-NAME>FXD SL MC 0422</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor
LP Cooler</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0614</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor
(GPF) </VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0423</SHORT-NAME>
<VT>Exhaust Gas Temperature (EGT) Sensor
(DOC) </VT>

(EGR)

98

downstream Exhaust Gas Recirculation

Gasoline Particulate Filter

downstream

upstream Diesel Oxidation Catalyst

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0131</SHORT-NAME>

<VT>Exhaust Gas Temperature (EGT) Sensor upstream

<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0424</SHORT-NAME>

<VT>Exhaust Gas Temperature (EGT) Sensor upstream

(DPF) </VT>
<STATE>RELEASED</STATE>
</SELECTION>

IS0 22901-3:2018(E)

<SELECTION>
<SHORT-NAME>FXD SL MC_0612</SHORT-NAME>

(GPF) </VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0132</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0133</SHORT-NAME>
<VT>Exhaust Pressure (EP) Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0425</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0134</SHORT-NAME>
<VT>Exhaust Pressure RegulatOr (EPR)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC “0426</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAMEXEXD SL MC 0135</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELEGTN.ON>

<SELECTEION>
<SHORT-NAME>FXD SL MC 0136</SHORT-NAME>
<WI>Fan Control (FC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<VT>Exhaust Gas Temperature (EGT) Sensor upstream

<VT>Exhaust Gas Temperature (EGT) Sensor upstream

<VT>Exhaust Pressure (EP) Sensor upstkeam Turbocharger

<VT>Exhaust PressuXe Regulator (EPR) Actuator</VT>

Turbocharger

Gasoline Particulate

(TC)</VT>

<VT>Exhaust/Pressure Regulator (EPR) Position Sensor</VT>

(TC) </V1

SHORT-NAME>FXD_SL_MC_ U477/ SHORT-NAME
<VT>Fan Control (FC) Module</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0428</SHORT-NAME>
<VT>FlexRay: Powertrain</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O600</SHORT—NAME>
<VT>Four-Wheel Drive Clutch Control Module
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O429</SHORT—NAME>
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<VT>Fuel Balance Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0137</SHORT-NAME>
<VT>Fuel Balance Control Monitoring</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>
<SELECTION>

<SHORT—NAME>FXD_SL_MC_Ol38</SHORT—NAME>
<VT>Fuel Control Valve</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<

ELECTION>
<SHORT—NAME>FXD_SL_MC_O430</SHORT—NAME>
<VT>Fuel Heating Module</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC_0139</SHORT-NAME>
<VT>Fuel Injection Valve</VT>
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC 0140</SHORT-NAME>
<VT>Fuel Injection Valves</VT>
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT—NAME>FXD_SL_MC_Ol4l</SHORT—NAME>
<VT>Fuel Injection Valves (High Pressure)</VT
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT—NAME>FXD_SL_MC_O142</SHORT—NAME>
<VT>Fuel Injection Valves Compressed-Natural Gas
<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL MC_0448</SHORT-NAME>
<VT>Fuel Injector</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT-NAME>FXD SL-MC-0449</SHORT-NAME>
<VT>Fuel Injectog \Supply Voltage</VT>
<STATE>RELEASEDX/STATE>

SELECTION>

ELECTION>
<SHORT—NAME>FXD_SL_MC_O431</SHORT—NAME>
<VT>Fued~evel (FL) Sensor</VT>
<STATEXRELEASED</STATE>

SELEGLIION>

EIECTION>
<SHORT—NAME>FXD_SL_MC_O143</SHORT—NAME>

(CNG) </VT>

T>Fuel Level Sensor T
<STATE>DEPRECATED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD_ SL MC 0144</SHORT-NAME>
<VT>Fuel Metering Unit</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0145</SHORT-NAME>

<VT>Fuel Pressure Control (PC) Valve Compressed Natural Gas (CNG)</VT>

<STATE>DEPRECATED</STATE>

</SELECTION>
<SELECTION>

<SHORT—NAME>FXD_SL_MC_O432</SHORT—NAME>
<VT>Fuel Pressure LP Regulator</VT>
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<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0433</SHORT-NAME>
<VT>Fuel Pressure LP Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0434</SHORT-NAME>
<VT>Fuel Pressure LP System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

IS0 22901-3:2018(E)

<SHORT—NAME>FXD_SL_MC_O146</SHORT—NAME>
<VT>Fuel Pressure Regulator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O147</SHORT—NAME>
<VT>Fuel Pressure Sensor 2, high pressure Side</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0148</SHORT-NAME>

<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0149</SHORT-NAME>
<VT>Fuel Pressure Sensor, high pressure Side</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O150</SHORT—NAME>
<VT>Fuel Pressure Sensor, low pXéssure Side</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_Q1§1X/SHORT-NAME>
<VT>Fuel Pump (FP)</V[>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;1 MC 0152</SHORT-NAME>
<VT>Fuel Pump, (FP) Module</VT>
<STATE>DEPRECATED</STATE>

</SELECTIONS

<SELECTIQN>
<SHOR{NAME>FXD SL MC 0153</SHORT-NAME>
<VIT>Fuel Pump (FP) Relay</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O154</SHORT—NAME>
<VT>Fuel Pump (FP) Relay 2</VT>

<VT>Fuel Pressure Sensor Compressed Natural Gas (E€NG)</VT>

STATESRELEASEDI/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O435</SHORT—NAME>
<VT>Fuel Pump Control (FPC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0155</SHORT-NAME>
<VT>Fuel Pump Control Module (FPCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0156</SHORT-NAME>
<VT>Fuel Rail Pressure (FRP) Control</VT>
<STATE>RELEASED</STATE>
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</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O436</SHORT—NAME>
<VT>Fuel Rail Pressure (FRP) Control Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0437</SHORT-NAME>
<VT>Fuel Rail Pressure (FRP) Control Actuator 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<SHORT-NAME>FXD SIL MC 0157</SHORT-NAME>

<VT>Fuel Rail Pressure (FRP) Control Valve</VT>

<STATE>DEPRECATED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_Ol58</SHORT—NAME>

<VT>Fuel Rail Pressure (FRP) Control Valve 2</VT>

<STATE>DEPRECATED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O159</SHORT—NAME>

<VT>Fuel Rail Pressure (FRP) High Pressure Side</VT>

<STATE>DEPRECATED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC_0160</SHORT-NAME>

<VT>Fuel Rail Pressure (FRP) Low Pressure Side</VT>

<STATE>DEPRECATED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0161</SHORT-NAME>

<VT>Fuel Rail Pressure (FRP) Sensor</VTx

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O438</SHORT—NAME>

<VT>Fuel Rail Pressure (FRP) Sénsor 2</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_Ol62</SHORT—NAME>

<VT>Fuel Rail Pressugfe~(FRP) System</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>EX®)SL MC_ 0163</SHORT-NAME>

<VT>Fuel Radl /Pressure Control (PC) Compressed Natural Gas (CNG)</VT>

<STATE>DEPRECATED</STATE>

<ASELECTIONX

<$ELECTION

<SHORISNAME>FXD SL MC 0164</SHORT-NAME>

<VI%Fuel System</VT>

<STATE>RELEASED</STATE>

</SELECTION

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O439</SHORT—NAME>
<VT>Fuel System 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0165</SHORT—NAME>
<VT>Fuel Tank Flap</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0166</SHORT-NAME>
<VT>Fuel Tank Pressure (FTP) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_0167</SHORT—NAME>
<VT>Fuel Tank Pressure (FTP) Sensor Compressed Natural Gas (CNG)</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_0168</SHORT—NAME>
<VT>Fuel Tank Temperature (FTT) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0440</SHORT-NAME>
<VT>Fuel Temperature Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0169</SHORT-NAME>
<VT>Fuel Volume Regulator</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O170</SHORT—NAME>
<VT>Fuel Volume Regulator (high pressure side)</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O44l</SHORT—NAME>
<VT>Fuel Volume Regulator Control</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0442</SHORT-NAME>
<VT>Fuel Volume Regulator Control 2X%(VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0443</SHORT-NAME>
<VT>Fuel Volume Regulaton HP’Control</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O444</SHORT—NAME>
<VT>Fuel Volume /Regulator HP Control 2</VT>
<STATE>RELEASED<ASTATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O450</SHORT—NAME>
<VT>GasoTine Particulate Filter (GPF)</VT>
<STATESRELEASED</STATE>
</SELEETION>
<SEEECTION>
<SHORT-NAME>FXD SL MC 0610</SHORT-NAME>
<VT>Gasoline Particulate Filter (GPF) Pressure Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
SELECTION
<SHORT-NAME>FXD SL MC 0451</SHORT-NAME>
<VT>Gear Position Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O17l</SHORT—NAME>
<VT>Glow Plug</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_Ol72</SHORT—NAME>
<VT>Glow Plug Control Module (GPCM)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
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<SHORT-NAME>FXD SL MC 0452</SHORT-NAME>
<VT>Heating Circuit Bypass Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O453</SHORT—NAME>
<VT>Heating Circuit Coolant Pump</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O454</SHORT—NAME>
<VT>Heating Circuit Temperature Sensor</VT>
<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0455</SHORT-NAME>

<VT>Hybrid Clutch</VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0173</SHORT-NAME>

<VT>Hybrid Electric Vehicle (HEV) Electric Clutch</VT>

<STATE>RELEASED</STATE>

<A{SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_Ol74</SHORT—NAME>

<VT>Idle Controller</VT>

<STATE>DEPRECATED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O456</SHORT—NAME>

<VT>Idle Speed Control (ISC)</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0457</SHORT-NAME>

<VT>Idler Shaft Position Sensor</VT>

<STATE>RELEASED</STATE>

<fSELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0175</SHORT-NAME>

<VT>Ignition Coil</VT>

<STATE>RELEASED</STATE>

<ASELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O176</SHORT—NAME>

<VT>Ignition Comntrol (IC)</VT>

<STATE>RELEASED/STATE>

<ASELECTION>

<$ELECTION>,

<SHORT—NAME>FXD_SL_MC_O177</SHORT—NAME>

<VT>Iper¥ia Fuel Shutoff Valve (IFS) Compressed Natural Gas (CNG)</VT>

<STAFE>DEPRECATED</STATE>

</ SELECTION>

<$EFBECTION>
SHORT-NAME>FXD_SL_MC_UI 78/ SHORT-NAME
<VT>Intake Air (IA) System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0184</SHORT-NAME>
<VT>Intake Air Temperatue (IAT) Sensor 2 downstream Throttle</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O179</SHORT—NAME>
<VT>Intake Air Temperature (IAT) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0180</SHORT—NAME>
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VT>

<VT>Intake Air Temperature (IAT) Sensor
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0458</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0209</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor

<STATE>RELEASED</STATE>

IS0 22901-3:2018(E)

@ Manifold</VT>

@ Manifold 2</VT>

@ Mass Air Flow (MAF)</VT>

</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O459</SHORT—NAME>
<VT>Intake Air Temperature (IAT) Sensor @ Sensor @ Mass Air Flow (MAF)4/VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0460</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor 1</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0181</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor 1 and 2<{VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_Ol82</SHORT—NAME>
<VT>Intake Air Temperature (IAT) Sensori\2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_Ol83</SHORT—NAME>
<VT>Intake Air Temperature (IAD) Sensor 2 downstream Intercooler</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC(0M85</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor 2 upstream Throttle</VT>
<STATE>DEPRECATEDKASTATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>EXD”SL MC 0186</SHORT-NAME>
<VT>Intake~Air Temperature (IAT) Sensor 3</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O461</SHORT—NAME>
<HT¥Intake Air Temperature (IAT) Sensor 4</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O462</SHORT—NAME>
T>INtake A1r lemperature (LAT) Sensor downstream Alr Filter T
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0463</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor downstream Charge Air Cooler (CAC)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0464</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor downstream Charge Air Cooler (CAC) 2</

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0187</SHORT-NAME>
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<VT>Intake Air Temperature (IAT) Sensor downstream Intercooler</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0188</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor downstream Throttle</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O465</SHORT—NAME>
<VT>Intake Air Temperature (IAT) Sensor upstream Charge Air Cooler (CAC)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_0189</SHORT—NAME>
<VT>Intake Air Temperature (IAT) Sensor upstream Throttle</VT>
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0466</SHORT-NAME>
<VT>Intake Air Temperature (IAT) Sensor upstream Throttle 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0467</SHORT-NAME>
<VT>Intake Camshaft Position (CMP) Sensor</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O468</SHORT—NAME>
<VT>Intake Camshaft Position (CMP) Sensor 2</WI>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O469</SHORT—NAME>
<VT>Intake Camshaft Position / Crankshaft Position (CMP/CKP) Correlation</VT
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0470</SHORT-NAME>
<VT>Intake Camshaft Position™/ Crankshaft Position (CMP/CKP) Sensor</VT>
<STATE>RELEASED</STATE>
<fSELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL-MC-0471</SHORT-NAME>
<VT>Intake Camshafit/Position 2/ Crankshaft Position (CMP/CKP) Sensor</VT>
<STATE>RELEASEDX/STATE>
<A{SELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_0190</SHORT—NAME>
<VT>Intak& Manifold</VT>
<STATE>RELEASED</STATE>
</ SELEGILION>
<JELECTION>
<SHORT—NAME>FXD_SL_MC_O472</SHORT—NAME>

T>Intake Manirold T
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0191</SHORT-NAME>
<VT>Intake Manifold Runner Control (IMRC) Actuator</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0473</SHORT-NAME>
<VT>Intake Manifold Runner Control (IMRC) Actuator 1 and 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O474</SHORT—NAME>
<VT>Intake Manifold Runner Control (IMRC) Actuator 2</VT>
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<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0192</SHORT-NAME>
<VT>Intake Manifold Runner Control (IMRC) Position Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0475</SHORT-NAME>

<VT>Intake Manifold Runner Control (IMRC) Position Sensor 1 and 2</VT>

<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC_ 0476</SHORT-NAME>

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O477</SHORT—NAME>
<VT>Inverter Coolant Pump</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0478</SHORT-NAME>
<VT>Inverter Coolant Temperature Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0193</SHORT-NAME>
<VT>Inverter Cooling System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O479</SHORT—NAME>
<VT>Inverter Cooling System: Bygdss Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_Q194</SHORT-NAME>
<VT>Knock Control</VT¥
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;1. MC 0195</SHORT-NAME>
<VT>Knock Sensot (KS)</VT>
<STATE>RELEASED</STATE>

</SELECTIONS

<SELECTIQN>
<SHOR<NAME>FXD SL MC 0196</SHORT-NAME>
<VI>Knock Sensor (KS) 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_0197</SHORT—NAME>
<VT>Knock Sensor (KS) 3</VT>

<VT>Intake Manifold Runner Control (IMRC) Position Sensor 2</VT>

STATESRELEASEDL/ STATE

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC_0198</SHORT-NAME>
<VT>Knock Sensor (KS) 4</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0199</SHORT-NAME>
<VT>Leak Detection Pump (LDP)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0200</SHORT-NAME>
<VT>Leak Detection Pump (LDP) Reed Sensor</VT>
<STATE>RELEASED</STATE>
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</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O480</SHORT—NAME>
<VT>LIN: Active Grille Air Shutter</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0481</SHORT-NAME>
<VT>LIN: Battery Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<SHORT-NAME>SI, MC 0201</SHORT-NAME>

<VT>LIN: Glow Plug Control Module (GPCM)</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O605</SHORT—NAME>

<VT>LIN: 0Oil Level Sensor</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>SL_MC_0202</SHORT—NAME>

<VT>LIN: Powertrain</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0482</SHORT-NAME>

<VT>LIN: Starter Generator Control Module (SGCM)<®{VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$JELECTION>

<SHORT-NAME>FXD SL MC 0483</SHORT-NAME>

<VT>Low-temperature Circuit Coolant Pumps/VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O484</SHORT—NAME>

<VT>Low-temperature Circuit Cedlant Temperature Sensor</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<JELECTION>

<SHORT—NAME>FXD_SL_MC_O485</SHORT—NAME>

<VT>Low-temperature Circuit Cooling System</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$ELECTION>

<SHORT-NAME>STi“MC_0203</SHORT-NAME>

<VT>Magnetie\Clutch</VT>

<STATE>DEPRECATED</STATE>

</SELECTILONX

<FJELECTION

<SHORI>NAME>FXD SL MC 0486</SHORT-NAME>

<VI'%:Main Coolant Pump Actuator</VT>

<STATE>RELEASED</STATE>

</SELECTION

<SELECTION>
<SHORT—NAME>SL_MC_0204</SHORT—NAME>
<VT>Main Relay</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0205</SHORT—NAME>
<VT>Manifold Absolut Pressure (MAP) Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_ 0206</SHORT-NAME>
<VT>Manifold Absolut Pressure (MAP) Sensor downstream Throttle</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_O487</SHORT—NAME>
<VT>Manifold Absolute Pressure (MAP) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O488</SHORT—NAME>
<VT>Manifold Absolute Pressure (MAP) Sensor 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0489</SHORT-NAME>
<VT>Manifold Absolute Pressure (MAP) Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0207</SHORT-NAME>
<VT>Mass Air Flow (MAF) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O490</SHORT—NAME>
<VT>Mass Air Flow (MAF) Sensor 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0208</SHORT—NAME>
<VT>Mass Air Flow (MAF) Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0210</SHORT-NAME>
<VT>Misfire</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0211</SHORTYNAME>
<VT>Natural Vacuum Leak Detettion (NVLD) Switch</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_OZ12</SHORT—NAME>
<VT>Nitrogen Oxjdes (NOx) Absorber</VT>
<STATE>DEPRECATEBRL/STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0213</SHORT—NAME>
<VT>Nitr6yen Oxides (NOx) Catalyst</VT>
<STATESDEPRECATED</STATE>

</SELEGTION>

<SEEECTION>
<SHORT—NAME>SL7MC702l4</SHORT—NAME>
<VT>Nitrogen Oxides (NOx) Sensor</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

SELECTION
<SHORT-NAME>SL MC_0215</SHORT-NAME>
<VT>Nitrogen Oxides (NOx) Sensor Front</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0216</SHORT—NAME>
<VT>Nitrogen Oxides (NOx) Sensor Heater</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O491</SHORT—NAME>
<VT>Nitrogen Oxides (NOx) Sensor Heater front</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
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<SHORT-NAME>FXD SL MC 0492</SHORT-NAME>
<VT>Nitrogen Oxides (NOx) Sensor Heater rear</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_02l7</SHORT—NAME>
<VT>Nitrogen Oxides (NOx) Sensor Rear</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O493</SHORT—NAME>
<VT>Nitrogen Oxides Adsorber Catalyst (NAC)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>SL MC_ 0218</SHORT-NAME>

<VT>Non-Methane Hydrocarbon (NMHC) Catalyst</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0494</SHORT-NAME>

<VT>Non-Methane Hydrocarbon (NMHC) Catalyst 2</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O495</SHORT—NAME>

<VT>Non-Methane Hydrocarbon (NMHC) Catalyst Heater Cefitrol Module</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O496</SHORT—NAME>

<VT>Non-Methane Hydrocarbon (NMHC) Catalyst (femperature Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>SL MC_0219</SHORT-NAME>

<VT>Oxidation Catalyst (OC)</VT>

<STATE>DEPRECATED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>SL MC_ 0220</SHORT-NAME>

<VT>Oxygen Sensor (02S)_dewnstream Catalyst</VT>

<STATE>DEPRECATED</STATE»

</SELECTION>

<$ELECTION>

<SHORT—NAME>SL_MC_0221</SHORT—NAME>

<VT>Oxygen Seng®r.(023) front</VT>

<STATE>RELEASEDI/STATE>

</SELECTION>

<$ELECTION>,

<SHORT—NAME>FXD_SL_MC_O607</SHORT—NAME>

<VT>0x¥ygen Sensor (02S) front 2</VT>

<STAFE>RELEASED</STATE>

<[{SETLECTION>

<$EFBECTION>
SHORT-NAME>SL_MC_U SHORT-NAME
<VT>Oxygen Sensor (02S) Heater front</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_ 0223</SHORT-NAME>
<VT>Oxygen Sensor (02S) Heater front 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0224</SHORT—NAME>
<VT>Oxygen Sensor (02S) Heater rear</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0225</SHORT—NAME>

110 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

IS0 22901-3:2018(E)

<VT>Oxygen Sensor (02S) Heater rear 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_0226</SHORT-NAME>
<VT>Oxygen Sensor (02S) rear</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0227</SHORT—NAME>
<VT>Oxygen Sensor (02S) rear 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0228</SHORT—NAME>
<VT>Oxygen Sensor (02S) upstream Catalyst</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_ 0229</SHORT-NAME>
<VT>Oxygen Sensor (02S) upstream main Catalyst</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0230</SHORT-NAME>
<VT>Particulate Matter Sensor (PMS)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0231</SHORT—NAME>
<VT>Particulate Matter Sensor (PMS) Hedker</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O497</SHORT—NAME>
<VT>Particulate Matter Sensor ~(PMS) Temperature Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC(0#498</SHORT-NAME>
<VT>Passive Lambda Diagnosis (fuel cut off)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>EXD”SL MC 0499</SHORT-NAME>
<VT>Piston~Cooling Oil Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O500</SHORT—NAME>
<XNI¥Positive Crankcase Ventilation (PCV)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0232</SHORT—NAME>

T>POS1Cilve Crankcase vencilation (PVC) T

<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_ 0233</SHORT-NAME>
<VT>Radiator Anti Tamper Device</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0501</SHORT-NAME>
<VT>Radiator Bypass Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O502</SHORT—NAME>
<VT>Radiator Outlet Temperature / Ambient Air Temperature Correlation</VT>
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<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_0234</SHORT-NAME>
<VT>Secondary Air Injection (AIR)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0503</SHORT-NAME>
<VT>Secondary Air Injection (AIR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

2</VT>

<SHORT—NAME>SL_MC_0235</SHORT—NAME>
<VT>Secondary Air Injection (AIR)
<STATE>RELEASED</STATE>
</SELECTION>

<$ELECTION>
<SHORT—NAME>SL_MC_0236</SHORT—NAME>
<VT>Secondary Air Injection (AIR)
<STATE>RELEASED</STATE>
</SELECTION>

<$ELECTION>
<SHORT-NAME>SL MC 0237</SHORT-NAME>
<VT>Secondary Air Injection (AIR)
<STATE>RELEASED</STATE>
<{SELECTION>

<$ELECTION>
<SHORT-NAME>FXD SL MC 0504</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>SL_MC_0252</SHORT—NAME>
<VT>Selective Catalytic Reduction (SGR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O505</SHORT—NAME>
<VT>Selective Catalytic ReduCtion (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT-NAME>FXD SL M€ ©506</SHORT-NAME>
<VT>Selective Catadytfc Reduction (SCR)
<STATE>RELEASED<ASTATE>

<fSELECTION>

<$ELECTION>
<SHORT-NAMEXEXD SL MC 0507</SHORT-NAME>
<VT>Selectiye Catalytic Reduction (SCR)
<STATE>REKEASED</STATE>

</ SELECIION>

<$ELECHELON>
<SHORT—NAME>SL_MC_0238</SHORT—NAME>
<&P>Selective Catalytic Reduction (SCR)

Pressure Sensor</VT>

Pump Relay</VT>

Valve</VT>

BackflowNPump</VT>

Catalyst</VT>

Catalyst 2</VT>

Catalyst Efficiency</VT>

Control Module</VT>

Delivery System</VT>

STATESRELEASEDS/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0239</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0508</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0253</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>DEPRECATED</STATE>

Dosing Valve</VT>

Dosing Valve 2</VT>

Efficiency</VT>

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973
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<SELECTION>
<SHORT—NAME>SL_MC_0240</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0509</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0241</SHORT-NAME>

IS0 22901-3:2018(E)

Electronic Control Unit (ECU)</VT>

Heater Circuit</VT>

<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0242</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O510</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0511</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0512</SHORT-NAME>
<VT>Selective Catalytic Reductions¥SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O513</SHORT—NAME>
<VT>Selective Catalyticge Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0243</SHORT—NAME>
<VT>Selective €Catalytic Reduction (SCR)
<STATE>RELEASEDL/STATE>

</SELECTION>,

<SELECTION>
<SHORT=NAME>SL MC 0244</SHORT-NAME>
<VT>gedlgctive Catalytic Reduction (SCR)
<STATESRELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_0245</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

Heater Circuit 1</VT>

Heater Circuit 2</VT>

Heater Circwiit 2 Current Sensof</VT>

Heater Circuit 3</VT>

Heater Circuit Current Sensor</VT>

Heater Control Circuit</VT>

Heater Control Circuit 1</VT>

Heater Control Circuit 2</VT>

Pressure Sensor</VT>

SELECTION

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O514</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0246</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL7MC70247</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>DEPRECATED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_MC_O515</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O516</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0517</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)

Reductant Pressure Sensor</VT>

Reductant Quality Performance</VT>

Reductant Quality Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT-NAME>FXD SL MC 0518</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O519</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O520</SHORT—NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT-NAME>SL MC_ 0248</SHORT-NAME>
<VT>Selective Catalytic Reduction (SCR)
<STATE>DEPRECATED</STATE>

</SELECTION>

<$ELECTION>
<SHORT-NAME>SL MC_ 0249</SHORT-NAMEZS
<VT>Selective Catalytic Reduction Y(SCR)
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>SL_MC_0250</SHORT—NAME>
<VT>Selective Catalytic\Reduction (SCR)
<STATE>RELEASED</STAIE>

</SELECTION>

<$ELECTION>
<SHORT—NAME>SL_MC_0251</SHORT—NAME>
<VT>Selective.€atalytic Reduction (SCR)
<STATE>DEPRECATED</STATE>

</SELECTION>

<$ELECTION>
<SHORT®NAME>FXD SL MC 0521</SHORT-NAME>
<VT>SENT: Accelerator Pedal Position
<STATE>RELEASED</STATE>

</ SEDECTION>

(APP)

Reductant Tank Level Sensor</VT>

Relay</VT>

Reversing,Yalve</VT>

Tank Cap Switch</VT>

Tank Level Sensor</VT>

Tank Temperature Sensor</VT>

Transfer Pump</VT>

Sensor 1</VT>

<SELECTION
<SHORT-NAME>FXD SL MC 0522</SHORT-NAME>
<VT>SENT: Accelerator Pedal Position
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O523</SHORT—NAME>
<VT>SENT: Accelerator Pedal Position
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O524</SHORT—NAME>
<VT>SENT: Diesel Particulate Filter
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

(APP)

(APP)

(DPF)

Sensor 1 and 2</VT>

Sensor 2</VT>

Pressure Sensor</VT>
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<SHORT-NAME>FXD SL MC 0525</SHORT-NAME>
<VT>SENT: Engine Cooling System: Bypass Actuator Position Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O526</SHORT—NAME>
<VT>SENT: Engine 0Oil Pressure (EOP) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O527</SHORT—NAME>
<VT>SENT: Evaporative Emission (EVAP) Fuel Vapor Temperature Sensor</VT>
<STATE>RELEASED</STATE>

Ler

Ler

</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0528</SHORT-NAME>
<VT>SENT: Evaporative Emission (EVAP) Pressure Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0529</SHORT-NAME>
<VT>SENT: Exhaust Gas Recirculation (EGR) HP Position ahg Temperature {ensor</

<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O530</SHORT—NAME>
<VT>SENT: Exhaust Gas Recirculation (EGR) LE\Pressure Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0531</SHORT-NAME>
<VT>SENT: Exhaust Gas RecirculatiomMEGR) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0532</CHORT-NAME>
<VT>SENT: Exhaust Gas Temperature (EGT) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O613</SHORT—NAME>
<VT>SENT: Exhaugt\Gas Temperature (EGT) Sensor downstream Gasoline Parfliculate
(GPF) </VT>
<STATE>RELEASEDL/STATE>
</SELECTION>,
<SELECTION>
<SHORT=NAME>FXD SL MC 0611</SHORT-NAME>
<VT>SENT: Exhaust Gas Temperature (EGT) Sensor upstream Gasoline Partidqulate
(GPF) </YT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O533</SHORT—NAME>
<VT>SENT: Fuel Pressure LP Sensor</VT>

STATESRELEASEDL/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O534</SHORT—NAME>
<VT>SENT: Fuel Rail Pressure (FRP) Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0535</SHORT-NAME>
<VT>SENT: Fuel Rail Pressure (FRP) Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0609</SHORT-NAME>
<VT>SENT: Gasoline Particulate Filter (GPF) Pressure Sensor</VT>
<STATE>RELEASED</STATE>
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</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O536</SHORT—NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensor @ Manifold</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0537</SHORT-NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensor @ Manifold 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SIL MC 0538</SHORT-NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensor @ Manifold 2 and Manifold Abseljute
Pressure [MAP) Sensor 2</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O539</SHORT—NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensor @ Manifold and Mangfeold Absolutle
Pressure [MAP) Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0540</SHORT-NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensor 3</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O541</SHORT—NAME>
<VT>SENT: Intake Air Temperature (IAT) Sensordownstream Charge Air Cooler

(CAC)</VT
<STATE>RELEASED</STATE>
<{SELECTION>
<$ELECTION>
<SHORT-NAME>FXD SL MC 0542</SHORT-NAME>
<VT>SENT: Intake Air Temperature (ITAT) Sensor downstream Charge Air Cooler (CRAC)
2</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O543</SHORT—NAME>
<VT>SENT: Intake Manifiold Runner Control (IMRC) Position Sensor</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT—NAME>FXD_SL_MC_O544</SHORT—NAME>
<VT>SENT: Manifold Absolute Pressure (MAP) Sensor</VT>
<STATE>RELEASED</STATE>
<ASELECTION>
<$ELECTION>
<SHORT®NAME>FXD SL MC 0545</SHORT-NAME>
<VT>SENT: Manifold Absolute Pressure (MAP) Sensor 2</VT>
<STATE>RELEASED</STATE>
<A SETECTION>
<SELECTION
<SHORT-NAME>FXD SL MC 0546</SHORT-NAME>
<VT>SENT: Selective Catalytic Reduction (SCR) Reductant Quality Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O547</SHORT—NAME>
<VT>SENT: Selective Catalytic Reduction (SCR) Reductant Tank Level Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O548</SHORT—NAME>
<VT>SENT: Turbocharger (TC) Boost Pressure Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
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<SHORT-NAME>FXD SL MC 0549</SHORT-NAME>
<VT>SENT: Turbocharger (TC) Boost Pressure Sensor 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O550</SHORT—NAME>
<VT>SENT: Turbocharger (TC) Boost Pressure Sensor 2 and Intake Air Temperature
(IAT) Sensor downstream Charge Air Cooler (CAC) 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0551</SHORT-NAME>
<VT>SENT: Turbocharger (TC) Boost Pressure Sensor and Intake Air Temperature
(IA[r) Sensor downstream Charge Air Cooler (CAC)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O552</SHORT—NAME>
<VT>SENT: Turbocharger (TC) Position Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O553</SHORT—NAME>
<VT>SENT: Turbocharger (TC) Position Sensor 2</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>SL MC 0254</SHORT-NAME>
<VT>Start Delay Relay</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0554</SHORT-NAME>
<VT>Starter Generator Control Module (SGCM)</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MC_O604</SHORT—NAME>
<VT>Stop-Start System</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>SL_MC_0265</SHORT—NAME>
<VT>Supercharg€r~/(SC) 2 Boost Pressure Sensor</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>,
<SELECTION>
<SHORT=NAME>FXD SL MC 0555</SHORT-NAME>
<VT>supgrcharger (SC) Boost Pressure Control</VT>
<STATESRELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>SL MC 0255</SHORT-NAME>
<VT>Supercharger (SC) Clutch Actuator</VT>
<STATE>RELEASED</STATE>
SELECTION
<SELECTION>
<SHORT—NAME>SL_MC_0256</SHORT—NAME>
<VT>Supercharger (SC) Control Flap</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>SL_MC_0257</SHORT—NAME>
<VT>Supercharger (SC) Control Flap Position Sensor</VT>
<STATE>DEPRECATED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MC 0556</SHORT-NAME>
<VT>Supercharger (SC) Speed Sensor</VT>
<STATE>RELEASED</STATE>
</SELECTION>

© ISO 2018 - All rights reserved 117


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

IS0 22901-3:2018(E)

<SELECTION>
<SHORT—NAME>SL_MC_0258</SHORT—NAME>
<VT>Supercharger Bypass (SCB)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O557</SHORT—NAME>
<VT>Supercharger Bypass (SCB) Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

<SHORT-NAME>FXD SL MC 0558</SHORT-NAME>

<VT>Supercharger Bypass (SCB) Position Sensor</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0559</SHORT-NAME>

<VT>Supplementary Coolant Pump</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>SL_MC_0259</SHORT—NAME>

<VT>Supply Voltage Relay Engine Components</VT>

<STATE>DEPRECATED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O560</SHORT—NAME>

<VT>Temperature Sensors</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>SL MC 0260</SHORT-NAME>

<VT>Throttle Actuator</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT-NAME>FXD SL MC 0561</SHORTgNAME>

<VT>Throttle Actuator 1 and 2</VI>

<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>FXD_SL_MC_O562</SHORT—NAME>

<VT>Throttle Actuator 2<AVT>

<STATE>RELEASED</STAIE>

</SELECTION>

<$ELECTION>

<SHORT—NAME>SL_MC_0261</SHORT—NAME>

<VT>Throttle Pd3ition Sensor (TPS)</VT>

<STATE>RELEASED</STATE>

</SELECTION>

<$JELECTIONX

<SHORT®NAME>FXD SL MC 0563</SHORT-NAME>

<VT>TFh¥ottle Position Sensor (TPS) 1</VT>

<STATE>RELEASED</STATE>

</ SEDECTION>

<SELECTION
<SHORT-NAME>FXD SL MC 0564</SHORT-NAME>
<VT>Throttle Position Sensor (TPS) 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O565</SHORT—NAME>
<VT>Throttle Position Sensor (TPS) 1 Bank 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0262</SHORT—NAME>
<VT>Throttle Position Sensor (TPS) 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
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<SHORT-NAME>FXD SL MC 0566</SHORT-NAME>
<VT>Throttle Position Sensor (TPS) 2 Bank 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0263</SHORT—NAME>
<VT>Torque Control</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O567</SHORT—NAME>
<VT>Traction Control System</VT>
<STATE>RELEASED</STATE>

IS0 22901-3:2018(E)

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0264</SHORT-NAME>
<VT>Transmission Control Module (TCM)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0568</SHORT-NAME>
<VT>Transmission Control System</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O569</SHORT—NAME>
<VT>Transmission Oil Heating Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0266</SHORT—NAME>
<VT>Turbocharger (TC) Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0570</SHORT-NAME>
<VT>Turbocharger (TC) ActuatOr 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0571</SHORT-NAME>
<VT>Turbocharger (TC)  Boost Pressure Control</VT>
<STATE>RELEASED¢/STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O572</SHORT—NAME>
<VT>Turbgdcharger (TC) Boost Pressure Control 2</VT>
<STATE>RELEASED</STATE>

</SELEGTN ON>

<SELECTION>
<SHORT—NAME>SL_MC_0267</SHORT—NAME>
<WI'>Turbocharger (TC) Boost Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

SHORT-NAME>SL _MC_UZ68</ SHORT-NAME
<VT>Turbocharger (TC) Boost Pressure Sensor 1 and 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC 0269</SHORT-NAME>
<VT>Turbocharger (TC) Boost Pressure Sensor 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O573</SHORT—NAME>
<VT>Turbocharger (TC) Bypass Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O574</SHORT—NAME>
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<VT>Turbocharger (TC) Bypass Actuator 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0575</SHORT-NAME>
<VT>Turbocharger (TC) Bypass Position Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O576</SHORT—NAME>
<VT>Turbocharger (TC) Compressor Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O577</SHORT—NAME>

<VT>Turbocharger (TC) Compressor Actuator 2</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT-NAME>FXD SL MC 0578</SHORT-NAME>

<VT>Turbocharger (TC) Compressor Leakage</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT-NAME>FXD SL MC 0579</SHORT-NAME>

<VT>Turbocharger (TC) Exhaust Actuator</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O580</SHORT—NAME>

<VT>Turbocharger (TC) HP Actuator</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O581</SHORT—NAME>

<VT>Turbocharger (TC) HP Boost Pressure Sensor</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT-NAME>FXD SL MC 0582</SHORT-NAME>

<VT>Turbocharger (TC) HP Bypass Actuator</VT>

<STATE>RELEASED</STATE>

<{SELECTION>

<$JELECTION>

<SHORT-NAME>FXD SL-MC-0583</SHORT-NAME>

<VT>Turbocharger,~(L€) HP Bypass Actuator 2</VT>

<STATE>RELEASEDX/STATE>

<{SELECTION>

<$JELECTION>

<SHORT—NAME>FXD_SL_MC_O584</SHORT—NAME>

<VT>Turle&harger (TC) HP Bypass Position Sensor</VT>

<STATEXRELEASED</STATE>

<{SELEGILION>

<JELECTION>

<SHORT—NAME>FXD_SL_MC_O585</SHORT—NAME>

T>Turbocharger (IC) HP PoOsS1Cion Sensor T
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0586</SHORT-NAME>
<VT>Turbocharger (TC) LP Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0587</SHORT-NAME>
<VT>Turbocharger (TC) LP Boost Pressure Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0270</SHORT—NAME>
<VT>Turbocharger (TC) Position Sensor</VT>
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<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0588</SHORT-NAME>
<VT>Turbocharger (TC) Speed Sensor</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0271</SHORT—NAME>
<VT>Turbocharger Bypass (TCBY)</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>

IS0 22901-3:2018(E)

<SHORT—NAME>SL_MC_0276</SHORT—NAME>
<VT>Variable Valvbe Lift (VVL) Actuator, Outlet Open</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0272</SHORT—NAME>
<VT>Variable Valve Lift (VVL)</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0589</SHORT-NAME>
<VT>Variable Valve Lift (VVL) 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>SL MC_0273</SHORT-NAME>
<VT>Variable Valve Lift (VVL) Actuator, Inlet Closed</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0274</SHORT—NAME>
<VT>Variable Valve Lift (VVL) Adtuator, Inlet Open</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0275</SHORT—NAME>
<VT>Variable Valve LiftMVVL) Actuator, Outlet Closed</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;1 MC 0590</SHORT-NAME>
<VT>Variable-Valve Lift (VVL) Exhaust Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTIONS

<SELECTIQN>
<SHORTNAME>FXD SL MC 0591</SHORT-NAME>
<VI>Wariable Valve Lift (VVL) Exhaust Actuator 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O592</SHORT—NAME>
<VT>Variable Valve Lift (VVL) Intake Actuator</VT>

STATESRELEASEDI/ STATE

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_MC_O593</SHORT—NAME>
<VT>Variable Valve Lift (VVL) Intake Actuator 2</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MC 0594</SHORT-NAME>
<VT>Variable Valve Lift (VVL) Supply Relay</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>SL_MC_0277</SHORT—NAME>
<VT>Variable Valve Timing (VVT) Actuator Inlet</VT>
<STATE>DEPRECATED</STATE>
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DESC>

</SELECTION>
<SELECTION>

<SHORT-NAME>SL MC 0278</SHORT-NAME>
<VT>Variable Valve Timing (VVT) Actuator Outlet</VT>
<STATE>DEPRECATED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC_0595</SHORT-NAME>
<VT>Variable Valve Timing (VVT) Exhaust Actuator</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MC 0596</SHORT-NAME>

</ SH
<SE]

<VT>Variable Valve Timing (VVT) Exhaust Actuator 2</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT—NAME>FXD_SL_MC_O597</SHORT—NAME>

<VT>Variable Valve Timing (VVT) Intake Actuator</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT—NAME>FXD_SL_MC_0598</SHORT—NAME>

<VT>Variable Valve Timing (VVT) Intake Actuator 2</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT-NAME>SL MC_0279</SHORT-NAME>

<VT>Vehicle Speed</VT>

<STATE>DEPRECATED</STATE>

SELECTION>

ELECTION>

<SHORT-NAME>SL MC 0280</SHORT-NAME>

<VT>Vehicle Speed Sensor (VSS)</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>

<SHORT—NAME>FXD_SL_MC_O599</SHORT—NAME>

<VT>Zero Fuel Calibration</VT>
<STATE>RELEASED</STATE>

SELECTION>

LECTIONS>

ECTION-GROUPS>

ELECTION-GROUP>
<SHORT-NAME>FXD SL-MC“SG 001</SHORT-NAME>

<VT>Non Electrical Parts</VT>

<DESC>Components .or concepts that do not have their own electrical control</

<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0014" />
<SELE@TRION-SNREF SHORT-NAME="FXD SL MC 0193" />

</SELEGTNFON-SNREFS>

SELEGLION-GROUP>

ELECTION-GROUP>

48PORT-NAME>FXD SL MC SG 002</SHORT-NAME>

T>Miscellaneous T
<DESC>Collectors for concepts that cannot be assigned clearly. Components that

form a small group also are here deposits</DESC>

122

<SELECTION-SNREFS>

<SELECTION-SNREF SHORT-NAME="FXD SL MC 0282" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0283" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0285" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0006" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0008" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0289" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0012" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0296" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0030" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0297" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0298" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0063" />
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<SELECTION-SNREF SHORT-NAME="FXD SL MC 0065" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0350" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0103" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0386" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0451" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0171" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0172" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0173" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0456" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0480" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0499" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0567" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0568" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0569" />

<SELECTION-SNREF

</SELECTION-GROUP>
<SELECTION-GROUP>

<VT>System</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF"
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTLON=SNREF
<SELECTN.QN-SNREF
<SELECTION-SNREF
<SEDECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
LSELECTION-SNREF

</SELECTION-GROUP>
<SELECTION-GROUP>

</SELECTION-SNREFS>

</SELECTION-SNREFS>

SHORT-NAME="SI, MC_0280" />

<SHORT-NAME>FXD SL MC_SG 003</SHORT-NAME>

SHORT-NAME="FXD_SL MC_0284"
SHORT-NAME="FXD SL MC 0289"
SHORT-NAME="FXD SL MC 0293"
SHORT-NAME="FXD_SL MC_0296"
SHORT-NAME="FXD SL MC_0318"
SHORT-NAME="FXD SL MC_ 0323
SHORT-NAME="FXD SL MC 0324"
SHORT-NAME="FXD_SL MC.0338"
SHORT-NAME="FXD_ SL ME-0340"
SHORT-NAME="FXD SL(MC 0343"
SHORT-NAME="FXD ‘%L MC 0409"
SHORT-NAME="FXB\SL MC_0413"
SHORT-NAME=VEXD SL MC_0415"
SHORT-NAME=UFXD SL MC 0418"
SHORT-NAME¥"FXD SL MC 0419"
SHORT-NAME="FXD_SL MC_0429"
SHORTENAME="FXD SL MC_0434"
SHPRT=NAME="FXD SL MC 0156"
SHORT-NAME="FXD SL MC 0164"
SHORT-NAME="FXD_ SL MC_0456"
SHORT-NAME="FXD_SL MC_0178"
SHORT-NAME="FXD SL MC 0190"
SHORT-NAME="FXD SL MC 0193"
SHORT-NAME="FXD_SL MC_0485"
SHORT-NAME="FXD_SL MC_0495"
SHORT-NAME="FXD SL MC 0499"
SHORT-NAME="SL MC 0234" />
SHORT-NAME="FXD_SL MC_0604"
SHORT-NAME="FXD_SL MC_0567"
SHORT-NAME="FXD SL MC 0568"

<DESC>Single systems that have an influence on the

/>
/>
/>
/&
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>

/>
/>
/>

flue gaé{/DESC>

SHURT-NAME>EXD oL MC oG UU4

<VT>ECU</VT>

SHORT-NAME

<DESC>Listing of control units and smart Devices</DESC>

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
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SHORT-NAME="FXD SL _MC_0287"
SHORT-NAME="FXD SL_MC_0007"
SHORT-NAME="FXD SL MC 0300"
SHORT-NAME="FXD_SL MC 0303"
SHORT-NAME="FXD SL_MC_0304"
SHORT-NAME="FXD SL_MC_0305"
SHORT-NAME="FXD SL MC 0306"
SHORT-NAME="FXD SL MC 0311"
SHORT-NAME="FXD SL _MC 0317"
SHORT-NAME="FXD SL_MC_ 0319"
SHORT-NAME="FXD SL MC 0320"
SHORT-NAME="FXD SL MC 0321"

/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
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<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0322" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0329" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0332" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0334" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 0072" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0076" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0080" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0427" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI MC 0600" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0430" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0482" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0507" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0554" />

control of

<SELECTION-SNREF

SHORT-NAME="SL MC 0264" />

</SELECTION-SNREFS>
SELECTION-GROUP>
ELECTION-GROUP>
<SHORT-NAME>FXD SL MC_SG_005</SHORT-NAME>
<VT>Common ECU Functionality</VT>
<DESC>Functions in the control unit that are not directly requireg.for the
the drive components</DESC>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="SL MC 0204" />
</SELECTION-SNREFS>
SELECTION-GROUP>
ELECTION-GROUP>
<SHORT—NAME>FXD_SL_MC_SG_O06</SHORT—NAME>
<VT>ECM Functionality</VT>
<DESC>Functions that are referred to the engine, céntrol device</DESC>
<SELECTION-SNREFS>

<SELECTION-SNREF SHORT-NAME="FXD SL MC 0026"\\/>
<SELECTION-SNREF SHORT-NAME="FXD SL MC QQ13" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 60.74" />
<SELECTION-SNREF SHORT-NAME="FXD SL MG\0075" />
<SELECTION-SNREF SHORT-NAME="FXD SIL & 0351" />
<SELECTION-SNREF SHORT-NAME="FXD SELA\MC 0352" />
<SELECTION-SNREF SHORT-NAME="FXD(SL MC 0353" />
<SELECTION-SNREF SHORT-NAME="EXD SL MC 0354" />
<SELECTION-SNREF SHORT-NAME='EXD SL MC 0355" />
<SELECTION-SNREF SHORT-NAME=""FXD SIL MC 0356" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0357" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0358" />
<SELECTION-SNREF SHQRE=NAME="FXD SL MC 0359" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0360" />
<SELECTION-SNREE~SHORT-NAME="FXD_SI, MC 0361" />
<SELECTION-SNRER_SHORT-NAME="FXD SL MC 0362" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0363" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0364" />
<SELECTIONSSNREF SHORT-NAME="FXD_ SI, MC 0365" />
<SELECTION=SNREF SHORT-NAME="FXD SL MC 0366" />
<SELEETYON-SNREF SHORT-NAME="FXD SL MC 0370" />
<SELBOPION-SNREF SHORT-NAME="FXD SL MC 0367" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0084" />
4SBLECTION-SNREF SHORT-NAME="FXD SL MC 0368" />
YSELECTION-SNREF SHORT-NAME="FXD SL MC 0369" />
SLLECTION=ONREE SAORT-NAMRB="EXD SL MC US/717
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 0087" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0088" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0089" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0372" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0373" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0374" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0090" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0375" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 0376" />

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

</SELECTION-GROUP>
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SHORT-NAME="SL MC 0201" />
SHORT-NAME="SL MC 0202" />
SHORT-NAME="SL MC 0204" />
SHORT-NAME="SL MC 0263" />
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<SELECTION-GROUP>

<SHORT-NAME>FXD SI MC SG_007</SHORT-NAME>
<VT>Communication</VT>
<DESC>Any kind of communication failures on CAN,

<SELECTION-SNREFS>

IS0 22901-3:2018(E)

Lin and FlexRay</DESC>

<SELECTION-SNREF SHORT-NAME="FXD SL_MC_0290" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0291" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0025" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0292" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0026" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0299" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0300" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0031" />
<SELECTION-SNREF SHORT-NAME="FXD_SL MC_0301" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0302" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0032" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0033" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0303" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0304" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0034" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0035" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC _0036" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0037" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0038" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0305" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0040", /%
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0603'%¢/>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 03{€" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 06Q1" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL MC8807" />
<SELECTION-SNREF SHORT-NAME="FXD SL ME-0308" />
<SELECTION-SNREF SHORT-NAME="FXD SLMC 0309" />
<SELECTION-SNREF SHORT-NAME="FXD §& MC 0310" />
<SELECTION-SNREF SHORT-NAME="FXB\SL MC 0311" />
<SELECTION-SNREF SHORT-NAME=YEXD SL MC 0312" />
<SELECTION-SNREF SHORT-NAME=MFXD SL MC 0602" />
<SELECTION-SNREF SHORT-NAME}"FXD SL MC 0313" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0043" />
<SELECTION-SNREF SHORTENAME="FXD SL MC 0314" />
<SELECTION-SNREF SHERTSNAME="FXD SL MC 0044" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0315" />
<SELECTION-SNREF \§HORT-NAME="FXD_ SL MC_0316" />
<SELECTION-SNRE¥N SHORT-NAME="FXD SL MC 0045" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0317" />
<SELECTION=SNREF SHORT-NAME="FXD SL MC 0318" />
<SELECTLON=ENREF SHORT-NAME="FXD_ SL_MC_0046" />
<SELECTNON-SNREF SHORT-NAME="FXD SL MC 0319" />
<SELESTION-SNREF SHORT-NAME="FXD SL MC 0320" />
<SELEJTION-SNREF SHORT-NAME="FXD SL MC 0321" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0047" />
<S$ELECTION-SNREF SHORT-NAME="FXD SL MC_0322" />
£SELECTION-SNREF SHORT-NAME="FXD SL MC 0048" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0323" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC_0324" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0325" />
SLLECTION=ONREE SHUORKT-NAME="EXD SL MC UU43I7
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0326" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0327" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0328" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0051" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0329" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0330" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0331" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0332" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0333" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0334" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0052" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0053" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0054" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0335" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0336" />
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<SELECTION-SNREF SHORT-NAME="FXD SI MC 0056" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0428" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0481" />
<SELECTION-SNREF SHORT-NAME="SL MC 0201" />

<SELECTION-SNREF SHORT-NAME="FXD SI MC 0605" />
<SELECTION-SNREF SHORT-NAME="SL MC 0202" />

<SELECTION-SNREF SHORT-NAME="FXD SL MC 0482" />
<SELECTION-SNREF SHORT-NAME="FXD SIL MC 0521" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 0522" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0523" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0524" />
<SELECTION-SNREF SHORT-NAME="FXD_ SIL MC 0525" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0526" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0527" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0528" />
<SELECTION-SNREF SHORT-NAME="FXD SIL MC 0529" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0530" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0531" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0532" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0533" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0534" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0535" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0609" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0611" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0613" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0536" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0537" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0538" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0539" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0540" >
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0541"/>
<SELECTION-SNREF SHORT-NAME="FXD SL MC Q542" />
<SELECTION-SNREF SHORT-NAME="FXD_ SI, MC 6543" />
<SELECTION-SNREF SHORT-NAME="FXD SL MG\0544" />
<SELECTION-SNREF SHORT-NAME="FXD SIL £ 0545" />
<SELECTION-SNREF SHORT-NAME="FXD SELAMC 0546" />
<SELECTION-SNREF SHORT-NAME="FXD(SL MC 0547" />
<SELECTION-SNREF SHORT-NAME="EXD SL MC 0548" />
<SELECTION-SNREF SHORT-NAME='EXD SL MC 0549" />
<SELECTION-SNREF SHORT-NAME=""FXD SIL MC 0550" />
<SELECTION-SNREF SHORT-NAME="FXD SI, MC 0551" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0552" />
<SELECTION-SNREF SHQRESNAME="FXD SL MC 0553" />

<{SELECTION-GROUP>
<$ELECTION-GROUP>

<VT>Engine Control

<SELECTION~SNREFS>

</SELECTION-SNREFS>

<SHORT-NAME>FXD\SIK MC SG 008</SHORT-NAME>

Function</VT>

<DESC>Components to the control of the combustion

engine</DESC>

<SELEETYON-SNREF SHORT-NAME="FXD SL MC_0283" />
<SELBO®ION-SNREF SHORT-NAME="FXD SL MC 0343" />
<SBLECTION-SNREF SHORT-NAME="FXD SL MC 0144" />
4GBLECTION-SNREF SHORT-NAME="FXD SL MC_0146" />
JSELECTION-SNREF SHORT-NAME="FXD SIL_ MC 0155" />
SLLECTION=ONREE SHORT-NAME="EXD SL MC ULo0™
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0162" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0176" />
<SELECTION-SNREF SHORT-NAME="FXD SL_ MC 0194" />
<SELECTION-SNREF SHORT-NAME="SL MC 0210" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0500" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL MC_0604" />

</SELECTION-SNREFS>

</SELECTION-GROUP>
<SELECTION-GROUP>

<SHORT-NAME>FXD SL MC SG 009</SHORT-NAME>

<VT>Correlation

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

126

SHORT-NAME="FXD SL MC 0399"
SHORT- NAME—"FXD SL MC 0401
SHORT- NAME—"FXD SL MC " 0403"

/>
/>
/>

(iHclEdng deviation and rationality)</VT>
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<SELECTION-SNREF SHORT-NAME="FXD SL MC 0469" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0502" />

</SELECTION-SNREFS>

</SELECTION-GROUP>
<SELECTION-GROUP>

<SHORT-NAME>FXD SL MC SG 010</SHORT-NAME>

<VT>Sensors</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0281" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0002" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0003" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0286" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0005" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0006" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0011" />
<SELECTION-SNREF SHORT- NAME*"FXDfSLiMC70013" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0015" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 001e6™ />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0017" />
<SELECTION-SNREF SHORT- NAME*"FXDfSLiMC70018" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0301" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0310"™ />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0314" />
<SELECTION-SNREF SHORT- NAME*"FXDfSLiMC70315" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0316" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0325",/%
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0326'¢/>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 032%' />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0387" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC.0839" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0064™ />
<SELECTION-SNREF SHORT- NAME*"FXD SL{ Mc 0065" />
<SELECTION-SNREF SHORT- NAME—"FXD SL “MC_0067" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0345"™ />
<SELECTION-SNREF SHORT-NAME=YEXD SL MC 0346" />
<SELECTION-SNREF SHORT- NAME~"FXD75L7MC70347" />
<SELECTION-SNREF SHORT-NAME¥"FXD SL MC 0349" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0087" />
<SELECTION-SNREF SHORT&NAME="FXD SL MC 0088" />
<SELECTION-SNREF SHERI“NAME="FXD SL MC 0089" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0097" />
<SELECTION-SNREF \SHORT- NAME—"FXD SL MC 0378"™ />
<SELECTION-SNREEN SHORT-NAME="FXD SL MC 0379" />
<SELECTION-SNREF SHORT- NAME*"FXDfSLiMC7038O" />
<SELECTION=SNREF SHORT-NAME="FXD SL MC 0381" />
<SELECTLON=SNREF SHORT-NAME="FXD SL MC 0382" />
<SELECTNON-SNREF SHORT-NAME="FXD SL MC 0098" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0383" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0102" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0384" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0385" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0104" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0387" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0388" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0389" />

oL LECTION=SNREE SHORT-NAME="F )&Uibj_.iliL,7ULU o

<SELECTION-SNREF SHORT-NAME="FXD SL MC 0390" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0391" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0393" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0116" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0110" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0394"™ />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0117" />
<SELECTION-SNREF SHORT- NAME*"FXDfSLiMC70397" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0398" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0400" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0402" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0408" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0411" />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0412 />
<SELECTION-SNREF SHORT- NAME—"FXD SL MC 0414™ />
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<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="FXD SL MC 0606"
SHORT-NAME="FXD SL MC 0125"
SHORT-NAME="FXD SIL MC 0126"
SHORT-NAME="FXD SL MC 0127"
SHORT-NAME="FXD_ SL_MC 0421"
SHORT-NAME="FXD SL MC 0422"
SHORT-NAME="FXD SI MC 0424"
SHORT-NAME="FXD SL MC 0132"
SHORT-NAME="FXD_ SL_MC 0425"
SHORT-NAME="FXD SL MC 0135"
SHORT-NAME="FXD SI MC 0431"
SHORT-NAME="FXD_SI_MC 0433"
SHORT-NAME="FXD SL MC 0437"

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIQON%SNREF
<SELECTION-SNREF
<SELEETION-SNREF
<SELBECPION-SNREF
<SELECTION-SNREF
{SELECTION-SNREF
JSELECTION-SNREF

SHORT-NAME="FXD SL MC 01l61"
SHORT-NAME="FXD SI_MC 0438"
SHORT-NAME="FXD SI_ MC 0166"
SHORT-NAME="FXD SL MC 0168"
SHORT-NAME="FXD_ SIL_MC 0440"
SHORT-NAME="FXD SIL_MC 0610"
SHORT-NAME="FXD SI_MC 0612"
SHORT-NAME="FXD SL MC 0614"
SHORT-NAME="FXD_ SI_MC 0451"
SHORT-NAME="FXD SI_MC 0454"
SHORT-NAME="FXD SI_MC 0457"
SHORT-NAME="FXD SL MC 0179"
SHORT-NAME="FXD_ SIL_MC 0180"
SHORT-NAME="FXD SIL_MC 0458"
SHORT-NAME="ST, MC_0209" />
SHORT-NAME="FXD SL MC 0459"
SHORT-NAME="FXD_ SIL_MC 0460"
SHORT-NAME="FXD SIL_MC 0181™
SHORT-NAME="FXD SI_MC Q182"
SHORT-NAME="FXD SL MC @}86"
SHORT-NAME="FXD_ SI_MG\0461"
SHORT-NAME="FXD ST MC T 0462"
SHORT-NAME="FXD S\ MC 0463"
SHORT-NAME="FXD(SL_MC 0464"
SHORT-NAME="FXD”SL MC 0188"
SHORT-NAME="EXD SL MC 0465"
SHORT-NAME="FXD SL MC 0189"
SHORT-NAME="FXD SL MC 0466"
SHORT-NAME="FXD SIL_MC 0467"
SHQRTSNAME="FXD SI_MC 0468"
SHORT-NAME="FXD SI_MC 0470"
SHORT-NAME="FXD SL MC 0471"
SHORT-NAME="FXD_ SIL_MC 0192"
SHORT-NAME="FXD SIL_MC 0475"
SHORT-NAME="FXD SI_MC 0476"
SHORT-NAME="FXD SL MC 0195"
SHORT-NAME="FXD SIL_MC 0196"
SHORT-NAME="FXD SIL_MC 0197"
SHORT-NAME="FXD SI_ MC 0198"
SHORT-NAME="SL MC 0200" />
SHORT-NAME="FXD SIL_MC 0605"
SHORT-NAME="FXD SI_MC 0484"

SELECTION=-ONRKEE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHUORT-NAME="EXD SL MC U45/™
SHORT-NAME="FXD SL MC 0488"
SHORT-NAME="FXD SL MC 0489"
SHORT-NAME="SL MC_0207" />
SHORT-NAME="FXD SL MC 0490"
SHORT-NAME="SL MC 0208" />
SHORT-NAME="SL MC 0215" />
SHORT-NAME="FXD SL MC 0491"
SHORT-NAME="FXD SL MC 0492"
SHORT-NAME="SL MC 0217" />
SHORT-NAME="SL MC 0221" />
SHORT-NAME="FXD SL MC 0607"
SHORT-NAME="SL MC 0226" />
SHORT-NAME="SL MC 0227" />
SHORT-NAME="SL MC 0230" />
SHORT-NAME="FXD SL MC 0497"

/>
/>

/>

/>
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<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="SL MC 0235" />
SHORT-NAME="SL MC 0245" />
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<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O515" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0517" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0518" />
<SELECTION-SNREF SHORT—NAME:"SL_MC_O249" />
<SELECTION-SNREF SHORT—NAME="SL_MC_O250" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_ 0521" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0524" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O526" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O528" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0530" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0531" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O533" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O534" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0535" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0609" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O611" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O613" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0536" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0537" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O538" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O539" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_ 0540" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0541" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O542" /%
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_0543" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_ 0544'") />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0545" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O546" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O547" />
<SELECTION-SNREF SHORT—NAME="FXDistMC70548" />
<SELECTION-SNREF SHORT-NAME="FXD L MC 0549" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O550" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O551" />
<SELECTION-SNREF SHORT-NAME=UFXD SL MC 0552" />
<SELECTION-SNREF SHORT-NAME}"FXD SL MC 0553" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O556" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O558" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0560" />
<SELECTION-SNREF SHORT-NAME="SL MC 0261" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O563" />
<SELECTION-SNRE¥ SHORT—NAME="FXD_SL_MC_O564" />
<SELECTION-SNRE¥ SHORT-NAME="FXD SL MC 0565" />
<SELECTION=SNREF SHORT-NAME="SL MC 0262" />
<SELECTLON=SNREF SHORT—NAME:"FXD_SL_MC_O566" />
<SELECTNQN-SNREF SHORT—NAME="SL_MC_O267" />
<SELESTION-SNREF SHORT-NAME="SI MC 0268" />
<SELEJTION-SNREF SHORT-NAME="SL MC 0269" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O575" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O581" />
<{SELECTION-SNREF SHORT-NAME="FXD SL MC 0584" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0585" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O587" />
<SELECTION-SNREF SHORT—NAME="SL_MC_O270" />
SELECTION-SNREF SHORT-NAME="FXD_SL_MC U588

<SELECTION-SNREF SHORT-NAME="SL MC 0280" />

</SELECTION-SNREFS>

</SELECTION-GROUP>
<SELECTION-GROUP>

<SHORT-NAME>FXD SL MC SG 011</SHORT-NAME>

<VT>Actuators</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0282" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0445" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O297" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O298" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0308" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0309" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O335" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O446" />
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<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="FXD SL MC 0342"
SHORT-NAME="FXD_ SIL_MC 0377"
SHORT-NAME="FXD SIL_MC 0608"
SHORT-NAME="FXD_SI MC 0108"
SHORT-NAME="FXD SL MC 0392"
SHORT-NAME="FXD_ SIL_MC 0396"
SHORT-NAME="FXD SIL_MC 0404"
SHORT-NAME="FXD_SI, MC_ 0405"
SHORT-NAME="FXD SL MC 0406"
SHORT-NAME="FXD_ SIL_MC 0407"
SHORT-NAME="FXD SIL_MC 0410"
SHORT-NAME="FXD_ SI, MC 0416"
SHORT-NAME="FXD SL MC 0417"

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIQON%SNREF
<SELECTION-SNREF
<SELEETION-SNREF
<SELBECPION-SNREF
<SELECTION-SNREF
{SELECTION-SNREF
JSELECTION-SNREF

SHORT-NAME="FXD SL MC 0426"
SHORT-NAME="FXD SI MC 0448"
SHORT-NAME="FXD SI, MC 0432"
SHORT-NAME="FXD SL MC 0151"
SHORT-NAME="FXD SL MC 0153"
SHORT-NAME="FXD SI MC 0154"
SHORT-NAME="FXD_SI, MC 0435"
SHORT-NAME="FXD SL MC 0436"
SHORT-NAME="FXD SL MC 0452"
SHORT-NAME="FXD SI MC 0455"
SHORT-NAME="FXD_ SI, MC 0175"
SHORT-NAME="FXD SL MC 0191"
SHORT-NAME="FXD SL MC 0473"
SHORT-NAME="FXD SI MC 0474"
SHORT-NAME="FXD_SI, MC 0479"
SHORT-NAME="FXD SL MC 0199"
SHORT-NAME="FXD SL MC 0480"
SHORT-NAME="FXD SI MC 0486™
SHORT-NAME="SIL_MC 0216" /&
SHORT-NAME="SL MC_0222%}/>
SHORT-NAME="SL MC 0223" />
SHORT-NAME="SI, MC -0224" />
SHORT-NAME="SI, MC~0225" />
SHORT-NAME="SL,¥M§ 0231" />
SHORT-NAME="EXD”SL MC 0501"
SHORT-NAME="EXD SL MC 0503"
SHORT-NAME=''SL MC 0236" />
SHORT-NAME="SL MC 0237" />
SHORT-NAME="FXD SL MC 0508"
SHQRTSNAME="FXD SL MC 0520"
SHORT-NAME="FXD SL MC 0525"
SHORT-NAME="SL MC 0255" />
SHORT-NAME="FXD SL MC 0557"
SHORT-NAME="SL MC 0260" />
SHORT-NAME="FXD SL MC 0561"
SHORT-NAME="FXD SL MC 0562"
SHORT-NAME="FXD SL MC 0569"
SHORT-NAME="FXD SI MC 0570"
SHORT-NAME="FXD_SI, MC 0573"
SHORT-NAME="FXD SL MC 0574"
SHORT-NAME="FXD SL MC 0576"
SHORT-NAME="FXD SIL MC 0577"

/>
/>

SELECTION=-ONRKEE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>
</SELECTION-GROUP>
<SELECTION-GROUP>

SHURT-NAME="EFXD SL MC US7I7
SHORT-NAME="FXD SL MC 0580"
SHORT-NAME="FXD_ SI_MC 0582"
SHORT-NAME="FXD SI_MC 0583"
SHORT-NAME="FXD SI_MC 0586"
SHORT-NAME="FXD SL MC 0590"
SHORT-NAME="FXD_ SIL_MC 0591"
SHORT-NAME="FXD SIL_MC 0592"
SHORT-NAME="FXD SI_MC 0593"
SHORT-NAME="FXD SL MC 0595"
SHORT-NAME="FXD_ SIL_MC 0596"
SHORT-NAME="FXD SIL_MC 0597"
SHORT-NAME="FXD SI_ MC 0598"
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<SHORT-NAME>FXD SL MC_SG 012</SHORT-NAME>
<VT>Temperatures</VT>

<SELECTION-SNREFS>

<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0005" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0349" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0097" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0098" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0102" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0104" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0387" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0388" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0390" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0125" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0126" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0127" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0420" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0421" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0422" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0423" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0424" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0425" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0440" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0179" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0180" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0458" />
<SELECTION-SNREF SHORT-NAME="SL MC 0209" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0459'" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 04&Q") />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0Mg1" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC.08182" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_0186" />
<SELECTION-SNREF SHORT—NAMEZ"FXDisLyMC70461" />
<SELECTION-SNREF SHORT-NAME="FXD L MC 0462" />
<SELECTION-SNREF SHORT-NAME="FXBySL MC 0463" />
<SELECTION-SNREF SHORT-NAME="EXD SL MC 0464" />
<SELECTION-SNREF SHORT-NAME=%FXD ST, MC 0188" />
<SELECTION-SNREF SHORT-NAMEX"FXD SL_MC 0465" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0189" />
<SELECTION-SNREF SHORTENAME="FXD SL MC 0466" />
<SELECTION-SNREF SHERTSNAME="FXD SI_MC 0496" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0497" />
<SELECTION-SNREF \§HORT-NAME="FXD SL MC 0502" />
<SELECTION-SNREE\ SHORT-NAME="FXD SL MC 0527" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0529" />
<SELECTION=SNREF SHORT-NAME="FXD SL_MC 0532" />
<SELECTLON=SNREF SHORT-NAME="FXD SL MC 0536" />
<SELECTNQN-SNREF SHORT-NAME="FXD SL MC 0537" />
<SELESTION-SNREF SHORT-NAME="FXD_ SI_MC 0538" />
<SELEJTION-SNREF SHORT-NAME="FXD SL_MC 0539" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0540" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0541" />
ASELECTION-SNREF SHORT-NAME="FXD SI_MC 0542" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0560" />

</SELECTION-SNREFS>

</SELECTION-GROUP>

SELECTION-GROUP

<SHORT-NAME>FXD SI, MC SG_013</SHORT-NAME>

<VT>Turbocharger</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SI_ MC 0555" />
<SELECTION-SNREF SHORT-NAME="SI, MC 0255" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0556" />
<SELECTION-SNREF SHORT-NAME="SL MC 0258" />
<SELECTION-SNREF SHORT-NAME="FXD SI_ MC 0557" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0558" />
<SELECTION-SNREF SHORT-NAME="SL MC 0266" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0570" />
<SELECTION-SNREF SHORT-NAME="FXD SI_MC 0571" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC 0572" />

<SELECTION-SNREF
<SELECTION-SNREF
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<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="SL MC 0269" />
SHORT- NAME—"FXD SL _MC_0573"
SHORT-NAME="FXD SL MC T 0574"
SHORT- NAME*"FXDisLiMC70575"
SHORT-NAME="FXD SL MC 0576"
SHORT- NAME—"FXD SL MC 0577
SHORT-NAME="FXD SL MC " 0578"
SHORT- NAME*"FXDisLiMC70579"
SHORT-NAME="FXD SL MC 0580"
SHORT- NAME—"FXD SL MC T 0581"
SHORT-NAME="FXD SL MC T 0582"
SHORT- NAME*"FXDisLiMC70583"
SHORT-NAME="FXD SI MC 0584"

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

SELECTION-GROUP>
ELECTION-GROUP>

SHORT-NAME="FXD SL MC 0585"
SHORT-NAME="FXD SIL MC 0586"
SHORT-NAME="FXD_SI, MC 0587"
SHORT-NAME="SL MC 0270" />
SHORT-NAME="FXD SL MC 0588"

<SHORT-NAME>FXD SIL MC SG 014</SHORT-NAME>
<VT>Secondary Air</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

SELECTION-GROUP>
ELECTION-GROUP>

SHORT-NAME="SL MC 0234" />
SHORT-NAME="FXD SL MC 0503"
SHORT-NAME="SL MC 0235" />
SHORT-NAME="SL MC 0236" />
SHORT-NAME="SL MC 0237" />

<SHORT-NAME>FXD SL MC SG_015</SHORT-NAME>
<VT>Injection Valves</VT>
<SELECTION-SNREFS />

SELECTION-GROUP>
ELECTION-GROUP>

<SHORT-NAME>FXD SL MC SG_016</SHORT-NAME>

<VT>Ignition</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIONSSNREF

</SELECTIONS SNREFS>

SELECTILONXGROUP>
ELECTION+GROUP>

SHORT-NAME="FXD SL MC 0288"
SHORTNAME="FXD SL MC 0175"
SHQRT=NAME="FXD SIL MC 0176"
SHORT-NAME="FXD_ SI MC 0194"
SHORT-NAME="FXD SL MC 0195"
SHORT-NAME="FXD SL MC 0196"
SHORT-NAME="FXD SIL MC 0197"
SHORT-NAME="FXD_SI MC 0198"
SHORT-NAME="SL MC 0210" />

<SHORI™NAME>FXD SL MC SG_017</SHORT-NAME>
<VI':BExhaust Gas System</VT>

<SBLECTION-SNREFS>

/>

SELECTION=-ONRKEE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHUORT-NAME="EXD SL MU UZ957
SHORT-NAME="FXD SL MC 0308"
SHORT-NAME="FXD SL MC 0309"
SHORT-NAME="FXD SIL MC 0310"
SHORT-NAME="FXD_SI MC 0326"
SHORT-NAME="FXD SL MC 0327"
SHORT-NAME="FXD SL MC 0328"
SHORT-NAME="FXD SI MC 0331"
SHORT-NAME="FXD_SI, MC 0066"
SHORT-NAME="FXD SL MC 0344"
SHORT-NAME="FXD SL MC 0067"
SHORT-NAME="FXD SI MC 0345"
SHORT-NAME="FXD SI MC 0346"
SHORT-NAME="FXD SL MC 0347"
SHORT-NAME="FXD SL MC 0404"
SHORT-NAME="FXD SI MC 0405"
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<SELECTION-SNREF SHORT-NAME="FXD SL MC 0406" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC_0407" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0408" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0409" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0410" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0411" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0412" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0413" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0414" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0606" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0119" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0415" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0416" />
<SELECTION-SNREF SHORT-NAME="FXD_SL MC_0417" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0418" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0419" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0125" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0126" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0127" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0420" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0421" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC_0422" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0423" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0424" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0132" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC_0425", /%
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0134'%¢/>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 042§ />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0M5" />
<SELECTION-SNREF SHORT-NAME="FXD_ SL_MC 450" />
<SELECTION-SNREF SHORT-NAME="FXD SL ME-0610" />
<SELECTION-SNREF SHORT-NAME="FXD SLMC 0612" />
<SELECTION-SNREF SHORT-NAME="FXD §& MC 0614" />
<SELECTION-SNREF SHORT-NAME="SLtMC 0215" />
<SELECTION-SNREF SHORT-NAME=YSE) MC 0216" />
<SELECTION-SNREF SHORT-NAME=MFXD SL MC 0491" />
<SELECTION-SNREF SHORT-NAMEF"FXD SL MC 0492" />
<SELECTION-SNREF SHORT-NAME="SL MC_0217" />
<SELECTION-SNREF SHORTENAME="FXD SL MC 0493" />
<SELECTION-SNREF SHERTNAME="SL MC 0218" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0494" />
<SELECTION-SNREF \§HORT-NAME="FXD_ SL_MC_0495" />
<SELECTION-SNREEN SHORT-NAME="FXD SL MC 0496" />
<SELECTION-SNREf SHORT-NAME="SL MC 0221" />
<SELECTION=SNREF SHORT-NAME="FXD SL MC 0607" />
<SELECTLON=ENREF SHORT-NAME="SL _MC_0222" />
<SELECTON-SNREF SHORT-NAME="SL MC_0223" />
<SELESTION-SNREF SHORT-NAME="SL MC 0224" />
<SELEJTION-SNREF SHORT-NAME="SL MC 0225" />
<SELECTION-SNREF SHORT-NAME="SL MC_0226" />
<S$ELECTION-SNREF SHORT-NAME="SL MC_0227" />
£SELECTION-SNREF SHORT-NAME="SL MC 0230" />
<SELECTION-SNREF SHORT-NAME="SL MC 0231" />
<SELECTION-SNREF SHORT-NAME="FXD SL_MC_0497" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0498" />
SLLECTION=ONREE SHUORT-NAME="EXD SL MC USU4™
<SELECTION-SNREF SHORT-NAME="SL MC 0252" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_0505" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0506" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0507" />
<SELECTION-SNREF SHORT-NAME="SL MC 0238" />
<SELECTION-SNREF SHORT-NAME="SL MC_0239" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0508" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0509" />
<SELECTION-SNREF SHORT-NAME="SL MC 0241" />
<SELECTION-SNREF SHORT-NAME="SL MC_0242" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0510" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0511" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0512" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0513" />

<SELECTION-SNREF
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<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="SL MC 0244" />
SHORT-NAME="SL MC_ 0245" />
SHORT-NAME="FXD SL MC 0514"
SHORT-NAME="SL MC 0246" />
SHORT-NAME="FXD SL MC 0515"
SHORT-NAME="FXD_ SIL_MC 0516"
SHORT-NAME="FXD SIL_MC 0517"
SHORT-NAME="FXD SI_ MC 0518"
SHORT-NAME="FXD SL MC 0519"
SHORT-NAME="FXD SL MC 0520"
SHORT-NAME="SL MC_ 0249" />
SHORT-NAME="SL MC 0250" />
SHORT-NAME="FXD SL MC 0524"

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

SELECTION-GROUP>
ELECTION-GROUP>

SHORT-NAME="FXD_SL_MC 0529"
SHORT-NAME="FXD SI MC 0530"
SHORT-NAME="FXD_SI, MC 0531"
SHORT-NAME="FXD_ SL_MC 0532"
SHORT-NAME="FXD SL MC 0609"
SHORT-NAME="FXD SIL MC 0611"
SHORT-NAME="FXD_ SI, MC 0613"
SHORT-NAME="FXD SL MC 0546"
SHORT-NAME="FXD SL_MC 0547"

<SHORT-NAME>FXD SI, MC SG_018</SHORT-NAME>
<VT>Fuel System (including EVAP)</VT>

<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIQON%SNREF
<SELECTION-SNREF
<SELEETION-SNREF
<SELBECPION-SNREF
<SELECTION-SNREF
{SELECTION-SNREF
JSELECTION-SNREF

SHORT-NAME="FXD SL MC 0445"
SHORT-NAME="FXD SL MC 0312"
SHORT-NAME="FXD SI MC 0313™
SHORT-NAME="FXD_SI, MC_ Q314"
SHORT-NAME="FXD_ SL_MC 8315"
SHORT-NAME="FXD SL MG\0316"
SHORT-NAME="FXD SL @I 0317"
SHORT-NAME="FXD_ ST\ MC 0318"
SHORT-NAME="FXD(SL_MC 0446"
SHORT-NAME="EXD”SL_MC 0337"
SHORT-NAME="(EXD SL_MC 0338"
SHORT-NAME=V'FXD SL MC 0339"
SHORT-NAMES"FXD SL_MC 0340"
SHORTNAME="FXD SL MC 0341"
SHQRTSNAME="FXD SI MC 0342"
SHORT-NAME="FXD_SI, MC 0447"
SHERT-NAME="FXD SL MC 0106"
SHORT-NAME="FXD SL MC 0390"
SHORT-NAME="FXD SI MC 0391"
SHORT-NAME="FXD_SI MC 0108"
SHORT-NAME="FXD_ SL_MC 0392"
SHORT-NAME="FXD SL MC 0393"
SHORT-NAME="FXD SIL MC 0116"
SHORT-NAME="FXD_SI, MC 0109"
SHORT-NAME="FXD SL_MC 0110"
SHORT-NAME="FXD SL MC 0394"
SHORT-NAME="FXD SIL MC 0111"

SELECTION=-ONRKEE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHUORT-NAME="EXD 5L MC ULl

SHORT-NAME="FXD_ SL_MC 0395"
SHORT-NAME="FXD SL MC 0113"
SHORT-NAME="FXD SIL MC 0114"
SHORT-NAME="FXD SI, MC 0117"
SHORT-NAME="FXD SL_MC 0396"
SHORT-NAME="FXD SL MC 0115"
SHORT-NAME="FXD SL _MC 0429"
SHORT-NAME="FXD SL MC 0430"
SHORT-NAME="FXD SL_MC 0448"
SHORT-NAME="FXD SL MC 0449"
SHORT-NAME="FXD SI MC 0431"
SHORT-NAME="FXD_SI, MC 0432"
SHORT-NAME="FXD_ SL_MC 0433"
SHORT-NAME="FXD SL MC 0434"
SHORT-NAME="FXD SIL MC 0146"
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<SELECTION-SNREF SHORT-NAME="FXD SL MC 0151" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0153" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0154" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0435" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0156" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0436" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0437" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0161" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0438" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0164" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0439" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0166" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0168" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0440" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0441" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0442" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0443" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0444" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0199" />
<SELECTION-SNREF SHORT-NAME="SL MC 0200" />
<SELECTION-SNREF SHORT-NAME="SL MC 0211" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0527" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0528" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0533" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0534" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0535",/%
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0599'//>
</SELECTION-SNREFS>
</SELECTION-GROUP>
<SELECTION-GROUP>
<SHORT-NAME>FXD SL MC SG 019</SHORT-NAME>
<VT>Coolant</VT>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXB\SL MC 0027" />
<SELECTION-SNREF SHORT-NAME=VEXD SL MC 0294" />
<SELECTION-SNREF SHORT-NAME=UFXD SL MC 0295" />
<SELECTION-SNREF SHORT-NAME¥"FXD SL MC 0333" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0334" />
<SELECTION-SNREF SHORTENAME="FXD SL MC 0070" />
<SELECTION-SNREF SHORT“NAME="FXD SL MC 0377" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0097" />
<SELECTION-SNREF \SHORT-NAME="FXD SL MC 0378" />
<SELECTION-SNREF\SHORT-NAME="FXD SL MC 0379" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0380" />
<SELECTION=SNREF SHORT-NAME="FXD SL MC 0381" />
<SELECTLON=SNREF SHORT-NAME="FXD SL MC 0382" />
<SELECTM.ON-SNREF SHORT-NAME="FXD SL MC 0098" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0383" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0099" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0608" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0136" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0452" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0453" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0454" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0477" />
oL LECTION=SNREE SHORT-NAME="F )&Uibj_.ilibiuﬁl RSl
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0479" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0483" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0484" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0485" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0486" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0501" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0502" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0525" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0559" />

</SELECTION-SNREFS>

</SELECTION-GROUP>
<SELECTION-GROUP>

<SHORT-NAME>FXD SL MC_SG_020</SHORT-NAME>
<VT>Camshaft or Crankshaft</VT>

<SELECTION-SNREFS>
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<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHORT-NAME="FXD SL MC 0015"
SHORT-NAME="FXD_ SIL_MC 0016"
SHORT-NAME="FXD SIL_MC 0017"
SHORT-NAME="FXD_SI, MC 0018"
SHORT-NAME="FXD SL MC 0064"
SHORT-NAME="FXD_ SIL_MC 0397"
SHORT-NAME="FXD SIL_MC 0398"
SHORT-NAME="FXD_SI MC 0399"
SHORT-NAME="FXD SL MC 0400"
SHORT-NAME="FXD_ SIL_MC 0401"
SHORT-NAME="FXD SIL_MC 0402"
SHORT-NAME="FXD_SI_MC 0403"
SHORT-NAME="FXD SL MC 0467"

<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

SELECTION-GROUP>
ELECTION-GROUP>
<SHORT-NAME>FXD SL
<VT>Air Flow</VT>
<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIQON%SNREF
<SELECTION-SNREF
<SELEETION-SNREF
<SELBECPION-SNREF
<SELECTION-SNREF
{SELECTION-SNREF
JSELECTION-SNREF

SHORT-NAME="FXD_SL_MC 0468"
SHORT-NAME="FXD SIL MC 0469"
SHORT-NAME="FXD_SI_MC 0470"
SHORT-NAME="FXD SL_MC 0471"
SHORT-NAME="SL_MC_0272" />
SHORT-NAME="FXD SL MC 0589"
SHORT-NAME="FXD SL MC 0590"
SHORT-NAME="FXD_ SL_MC 0591"
SHORT-NAME="FXD SL MC 0592"
SHORT-NAME="FXD SI MC 0593"
SHORT-NAME="FXD_SI MC 0594"
SHORT-NAME="FXD_ SL_MC 0595"
SHORT-NAME="FXD SL MC 0596"
SHORT-NAME="FXD SIL MC 0597"
SHORT-NAME="FXD_SI MC 0598"

_MC_SG_021</SHORT-NAME>

SHORT-NAME="FXD SL §If 0294"
SHORT-NAME="FXD_ ST\ MC 0295"
SHORT-NAME="FXD(SL_MC 0335"
SHORT-NAME="EXD”SL_MC 0336"
SHORT-NAME="(EXD SL_MC 0427"
SHORT-NAME=V'FXD SL MC 0178"
SHORT-NAMES"FXD SL_MC 0463"
SHORTSNAME="FXD SL MC 0464"
SHQRT=NAME="FXD SI MC 0465"
SHORT-NAME="FXD_SI_MC 0190"
SHERT-NAME="FXD SL_MC 0472"
SHORT-NAME="FXD SL MC 0191"
SHORT-NAME="FXD SI MC 0473"
SHORT-NAME="FXD SI, MC 0474"
SHORT-NAME="FXD SL MC 0192"
SHORT-NAME="FXD SL MC 0475"
SHORT-NAME="FXD SIL MC 0476"
SHORT-NAME="FXD SI MC 0487"
SHORT-NAME="FXD SL MC 0488"
SHORT-NAME="FXD SL_MC 0489"
SHORT-NAME="SL _MC_0207" />

SELECTION=-ONRKEE
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

SHUORT-NAME="EXD SL MC U49U7"
SHORT-NAME="SL MC 0208" />
SHORT-NAME="FXD SIL_MC 0548"
SHORT-NAME="FXD SIL_MC 0549"
SHORT-NAME="FXD SI_MC 0550"
SHORT-NAME="FXD SL MC 0551"
SHORT-NAME="FXD_ SIL_MC 0552"
SHORT-NAME="FXD SIL_MC 0553"
SHORT-NAME="ST, MC_0260" />
SHORT-NAME="FXD SL MC 0561"
SHORT-NAME="FXD SL MC 0562"
SHORT-NAME="SL MC 0261" />
SHORT-NAME="FXD SL MC 0563"
SHORT-NAME="FXD SL MC 0564"
SHORT-NAME="FXD SL MC 0565"
SHORT-NAME="SL MC_ 0262" />

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

_&g

IS0 22901-3:2018(E)

<SELECTION-SNREF SHORT-NAME="FXD SL MC 0566" />
</SELECTION-SNREFS>
</SELECTION-GROUP>
<SELECTION-GROUP>
<SHORT-NAME>FXD SL MC_SG_022</SHORT-NAME>
<VT>Accelerator Pedal</VT>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MC_ 0281" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0002" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_OOO3" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O521" />
</SELECTION-SNREFS>
</SELECTION-GROUP>
<SELECTION-GROUP>
<SHORT—NAME>FXD_SL_MC_SG_O23</SHORT—NAME>
<VT>A/C</VT>
<DESC>Air-Condition</DESC>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O284" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC_ 0285" />
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0286" />
</SELECTION-SNREFS>
</SELECTION-GROUP>
<SELECTION-GROUP>
<SHORT-NAME>FXD SL MC_SG_024</SHORT-NAME>
<VT>Hybrid Component</VT>
<DESC>Hybrid Component</DESC>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MC 0322" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MC_O348" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MC_O455" />

</SELECTION-SNREFS>
</SELECTION-GROUP>
</SELECTION-GROUPS>
</SELECTION-LIST>
<SELECTION-LIST>
<SHORT-NAME>MON FREQUENCY</SHORICNAME>
<ADMIN-DATA>
<DOC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.1.0</REVISION-LABEL>
<STATE>RELEASEDS ASTATE>
<DATE>2016-05713T11:28:23+02:00</DATE>
<MODIFICATIQNS>
<MODIFICATFON>
<CHANGE>First version
F; ISO MainDocument/8.6.11.8</CHANGE>
</MODIFICATION>
</MORIFICATIONS>
</ROB-REVISION>
</DOC¥REVISIONS>
</ADMIN-DATA>
<SEDECTIONS>
<SELECTION>

<SHORT-NAME>FXD SL MF 000</SHORT-NAME>

T>O0THEK i

<DESC>Additional information nesessary</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MF 001</SHORT-NAME>
<VT>continuous</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MF 002</SHORT-NAME>
<VT>multiple</VT>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL MF 003</SHORT-NAME>
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<VT>once per driving cycle</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL MF 004</SHORT-NAME>
<VT>once per driving cycle keep alive</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT—NAME>FXD_SL_MF_OO5</SHORT—NAME>
<VT>once per lifetime</VT>
<STATE>RELEASED</STATE>

</SELECTION>

</ SH
<SE]
</SELJ
<SELE
<SH
<AD)
<1

-&gt;ISO N

</Al
<SEl

LECTIONS>
ECTION-GROUPS />
CTION-LIST>
TION-LIST>
RT-NAME>RATIO GROUP</SHORT-NAME>
[ITN-DATA>
OC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.1.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-05-13T11:28:32+02:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>First version
lainDocument 8.6.9</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
<DOC-REVISION>
<REVISION-LABEL>1.2.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-10-18T10:38:36+02:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>new Groups
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
DOC-REVISIONS>
MIN-DATA>
ECTIONS>
ELECTION>
<SHORT-NAME>FXD SB.RAG 000</SHORT-NAME>
<VT>OTHER</VT>
<DESC>OTHER< LDESC>
<STATE>RELEASED</STATE>
SELECTION>
ELECTION>
<SHORI®NAME>FXD SL RAG 001</SHORT-NAME>
<SVT>ALR</VT>
<DESC>Secondary Air System Monitor</DESC>
<8TATE>RELEASED</STATE>

'"AFRI1{/2'Yand 'PF1/2' added</CHANGE>

<

SELECTION

<SELECTION>

<SHORT—NAME>FXD_SL_RAG_O02</SHORT—NAME>
<VT>BP</VT>

<DESC>Boost Pressure</DESC>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL RAG 003</SHORT-NAME>
<VT>CAT1</VT>

<DESC>Catalyst Bank 1</DESC>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>
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<VT>CAT2</VT>
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<DESC>Catalyst Bank 2</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG 005</SHORT-NAME>
<VT>EGR</VT>
<DESC>EGR and/or VVT Monitor</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_RAG_OO6</SHORT—NAME>
<VT>EGS</VT>
<DESC>Exhaust Gas Sensor</DESC>

IS0 22901-3:2018(E)

<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG_007</SHORT-NAME>
<VT>EVAP</VT>
<DESC>Evaporative System</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG 008</SHORT-NAME>
<VT>FUEL</VT>
<DESC>Fuel System</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG_009</SHORT-NAME>
<VT>HCCAT</VT>
<DESC>NMHC Catalyst</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG 010</SHORT~NAME>
<VT>NADS</VT>
<DESC>NOx Adsorber</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG~011</SHORT-NAME>
<VT>NCAT</VT>
<DESC>NOx Catalyst</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAMEFFXD SIL RAG 012</SHORT-NAME>
<VT>028¥)VT>
<DESG>QZ2 Sensor Bank 1</DESC>
<STATESRELEASED</STATE>

</SELECTION>

<SERECTION>
<SHORT-NAME>FXD SL RAG_013</SHORT-NAME>
<VT>0282</VT>
<DESC>02 Sensor Bank 2</DESC>

SOTATE>RELEASKED S LTATH

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG 014</SHORT-NAME>
<VT>PM</VT>
<DESC>PM Filter</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG_015</SHORT-NAME>
<VT>S02S1</VT>
<DESC>Secondary 02 Sensor Bank 1</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL RAG 016</SHORT-NAME>
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<VT>S02S2</VT>
<DESC>Secondary 02

Sensor Bank 2</DESC>

<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL

<VT>AFRI1</VT>

RAG_017</SHORT-NAME>

<DESC>Air Fuel Ratio Imbalance Bank 1</DESC>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD_SIL, |

<VT>AFRI2</VT>

RAG_018</SHORT-NAME>

<{SELECTION>
<$JELECTION>

<VT>PF1</VT>

<{SELECTION>
<$ELECTION>

<VT>PF2</VT>

<{SELECTION>
</SELECTIONS>
<SEJECTION-GROUPS>

<$ELECTION-GROUP>

<DESC>Definition of
<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIONSSNREF

<A{SELECTILON<GROUP>
<$ELECTION+GROUP>

<PBSC>Definition of

<SHORT-NAME>FXD SL

<SHORT-NAME>FXD_SIL, |

<SHORT-NAME>FXD_ SL »
<VT>IUMPR Groups Gasoline</VT>
IUMPR Groups for Gasodline Engines</DESC>

</SELECTIONS SNREFS>

<SHORI=NAME>FXD_SI, |
<VI%DIUMPR Groups Diesel</VT>
IUMPR Groups for Diesel Engines</DESC>

<DESC>Air Fuel Ratio Imbalance Bank 2</DESC>
<STATE>RELEASED</STATE>

RAG_019</SHORT-NAME>

<DESC>Particulate Filter Monitor Bank 1</DESC>
<STATE>RELEASED</STATE>

RAG_020</SHORT-NAME>

<DESC>Particulate Filter Monitor Bank 2</DESC>
<STATE>RELEASED</STATE>

RAG_SG_001</SHORT-NAME>

SHORT-NAME="FXD_ SL\RAG 003"
SHORT-NAME="FXD(SL_RAG 004"
SHORT-NAME="EXD"SL RAG 012"
SHORT-NAME="EXD SI, RAG 013"
SHORT-NAME=V"FXD SL RAG 005"
SHORT-NAMES"FXD SL_RAG 001"
SHORTNAME="FXD SL RAG 007"
SHQRT=NAME="FXD SI RAG 015"
SHORT-NAME="FXD SL RAG 016"
SHERT-NAME="FXD_ SL_RAG 017"
SHORT-NAME="FXD SL RAG 018"
SHORT-NAME="FXD SI RAG 019"
SHORT-NAME="FXD_ SL_RAG 020"
SHORT-NAME="FXD_ SL_RAG 000"

RAG_SG_002</SHORT-NAME>

/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>
/>

OELLECTION=SNREES
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

</SELECTION-SNREFS>

</SELECTION-GROUP>
</SELECTION-GROUPS>
</SELECTION-LIST>
<SELECTION-LIST>

SHORT-NAME="FXD_ SL_RAG 009"
SHORT-NAME="FXD SL RAG 011"
SHORT-NAME="FXD SI RAG 010"
SHORT-NAME="FXD SL RAG 014"
SHORT-NAME="FXD_ SL_RAG 006"
SHORT-NAME="FXD SL RAG 005"
SHORT-NAME="FXD SI RAG 002"
SHORT-NAME="FXD_ SL_RAG 008"
SHORT-NAME="FXD_ SL_RAG 000"

<SHORT-NAME>MCL STRATEGY</SHORT-NAME>
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/>
/>
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/>
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© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

IS0 22901-3:2018(E)

<ADMIN-DATA>
<DOC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.1.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-05-13T11:28:39+02:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>First version
-&gt;ISO MainDocument 8.6.11.12.3</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
<DOC-REVISION>
<REVISION-LABEL>1.2.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-10-18T10:46:40+02:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>'Digital Input Communication Loss/Errors' andJ'Digital Qutput
Comfnunication Loss/Errors' added</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
</DOC-REVISIONS>
</ADMIN-DATA>
<SELECTIONS>
<SELECTION>
<SHORT-NAME>FXD SL MCL 001</SHORT-NAME>
<VT>Input Out-of-Range High</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MCL_O02</SHORT—NAME>
<VT>Input Out-of-Range Low</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MCL_003</SHORT—NAME>
<VT>Input Open CircuilfXAVT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD }§1, MCL 004</SHORT-NAME>
<VT>Input Rationality Low</VT>
<STATE>RELEASED</STATE>
</SELECTIONs
<SELECTIQN>
<SHORPSNAME>FXD SL MCL 005</SHORT-NAME>
<VT>Tnput Rationality High</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MCL_OO6</SHORT—NAME>
<VT>Input Other Rationality</VT>
STATESRELEASEDL/ STATE
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_MCL_OO7</SHORT—NAME>
<VT>Output Functional</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MCL 008</SHORT-NAME>
<VT>Output Shorted High</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL MCL 009</SHORT-NAME>
<VT>Output Shorted Low</VT>
<STATE>RELEASED</STATE>
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</SELECTION>
<SELECTION>

<SHORT—NAME>FXD_SL_MCL_OlO</SHORT—NAME>
<VT>Output Open Circuit</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL_MCL_011</SHORT-NAME>
<VT>Digital Input Communication Loss/Errors</VT>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SIL MCL 012</SHORT-NAME>

<VT>Digital Output Communication Loss/Errors</VT>
<STATE>RELEASED</STATE>
</SELECTION>
</SELECTIONS>
<SELECTION-GROUPS>
<$ELECTION-GROUP>
<SHORT-NAME>FXD SL MCL SG_001</SHORT-NAME>
<VT>Input Components (e/f) (15.2.1)</VT>
<DESC>Input information of comprehensive component. FRO chapter, (e/f) (15.2.2)
DESC>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME="FXD SL MCL 001" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MCL_OOZ" />
<SELECTION-SNREF SHORT—NAME="FXD_SL_MCL_OO3" />
<SELECTION-SNREF SHORT-NAME="FXD SL MCL 004" />
<SELECTION-SNREF SHORT-NAME="FXD SL MCL 005" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MCL_OO6" A>
<SELECTION-SNREF SHORT—NAME="FXD_SL_MCL_Oll" 7>
</SELECTION-SNREFS>
</SELECTION-GROUP>
<$ELECTION-GROUP>
<SHORT—NAME>FXD_SL_MCL_SG_O02</SHORT—NAME>
<VT>Output Components (e/f) (15.2.2)<AVT>
<DESC>Output information of comprehé&nsive component. FRO chapter (e/f) (15.2.2
DESC>
<SELECTION-SNREFS>
<SELECTION-SNREF SHORT-NAME=V'FXD SL MCL 007" />
<SELECTION-SNREF SHORT-NAME="FXD SL MCL 008" />
<SELECTION-SNREF SHORT—NAME:"FXD_SL_MCL_OO9" />
<SELECTION-SNREF SHORT-NAME="FXD_SL_MCL_OlO" />
<SELECTION-SNREF SHORT-NAME="FXD SL MCL 012" />
</SELECTION-SNREFS>
</SELECTION-GROUP>
</SELECTION-GROUPS>
</SELECTION-LIST>
<SELE¢TION-LIST>
<SH RT—NAME>READINESS_GROUP</SHORT—NAME>
<ADNIIN-DATA>
<IPOC-REYERSFONS>
<DOC&=REVISION>
SRBVISION-LABEL>1.1.0</REVISION-LABEL>
JSTATE>RELEASED</STATE>
DATE>Z016-Uo-13T11:28:4770Z2:00/DATE
<MODIFICATIONS>
<MODIFICATION>

<CHANGE>First wversion

-&gt; ISO MainDocument 8.6.10</CHANGE>

</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>

</DOC-REVISIONS>
</ADMIN-DATA>
<SELECTIONS>

<SELECTION>

<SHORT-NAME>FXD SL REG_000</SHORT-NAME>
<VT>OTHER</VT>
<STATE>RELEASED</STATE>

</SELECTION>
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<SELECTION>
<SHORT—NAME>FXD_SL_REG_OOl</SHORT—NAME>
<VT>AIR</VT>
<DESC>Secondary Air System Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL REG 002</SHORT-NAME>
<VT>BP</VT>
<DESC>Boost Pressure Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

IS0 22901-3:2018(E)

<SHORT—NAME>FXD_SL_REG_OO3</SHORT—NAME>
<VT>CAT</VT>
<DESC>Catalyst Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL REG 004</SHORT-NAME>
<VT>CCM</VT>
<DESC>Comprehensive Components Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_REG_OO5</SHORT—NAME>
<VT>EGR</VT>
<DESC>EGR System Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL REG 006</SHORT-NAME>
<VT>EGS</VT>
<DESC>Exhaust Gas Sensor Monitorimng</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_REG_OO7</SHORT—NAME>
<VT>EVAP</VT>
<DESC>Evaporative Systeém'Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD ;1. REG 008</SHORT-NAME>
<VT>FUEL</VTx
<DESC>Fuel~System Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECIIQN>
<SHORT—NAME>FXD_SL_REG_OO9</SHORT—NAME>
<SHT¥HCAT</VT>
<KBDESC>Heated Catalyst Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>

SHORT-NAME>FXD_SL_REG_UIU</SHORT-NAME

<VT>HCCAT</VT>
<DESC>NMHC Catalyst Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT—NAME>FXD_SL_REG_Oll</SHORT—NAME>
<VT>HTR</VT>
<DESC>0Oxygen Sensor Heater Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<SELECTION>
<SHORT-NAME>FXD SL REG 012</SHORT-NAME>
<VT>MIS</VT>
<DESC>Misfire Monitoring</DESC>
<STATE>RELEASED</STATE>
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</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL

<VT>NCAT</VT>

REG_013</SHORT-NAME>

<DESC>NOx Cat-Adsorber Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>
<SELECTION>

<SHORT-NAME>FXD SL |

<VT>02S</VT>

REG_014</SHORT-NAME>

<DESC>Oxygen Sensor Monitoring</DESC>
<STATE>RELEASED</STATE>

</SELECTION>

<$ELECTION>

<VT>PM</VT>

<{SELECTION>
</SELECTIONS>
<SE]ECTION-GROUPS>

<$ELECTION-GROUP>

<DESC>Definition of
<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION-SNREF

<A{SELECTION-GROUP>
<$ELECTION-GROUP>

<DESC>Definition of
<SELECTION-SNREFS>
<SELECTION-SNREF
<SELECTION-SNREE,
<SELECTION-SNREF
<SELECTION-SNREF
<SELECTION=SNREF
<SELECTIONSSNREF
<SELECTION-SNREF
<SELEETION-SNREF
<SELBCPION-SNREF

</SELECTION-GROUP>
</SELEQTION-GROUPS>

<SHORT-NAME>FXD SL

<DESC>PM Filter Heater Monitoring</DESC>
<STATE>RELEASED</STATE>

<SHORT-NAME>FXD SL
<VT>Readiness Groups Gasoline</VT>

</SELECTION-SNREFS>

<SHORT-NAME>FXD_ SL
<VT>Readiness Groups Diesel</VT>

</SEBREETION-SNREFS>

REG_015</SHORT-NAME>

REG_SG _001</SHORT-NAME>

Rediness Groups for Gasoline Engines%/DESC>

SHORT-NAME="FXD_SL REG_012" />
SHORT-NAME="FXD SL REG 008" />
SHORT-NAME="FXD SL REG 004" />
SHORT-NAME="FXD_SL REG_003" >
SHORT-NAME="FXD_SL REG_009""/>
SHORT-NAME="FXD SL REG Q87" />
SHORT-NAME="FXD SL_REGX00J1" />
SHORT-NAME="FXD_SL REG 014" />
SHORT-NAME="FXD_SL REG 011" />
SHORT-NAME="FXD S&\ REG 005" />

REG_SG_0Q2<Y'SHORT-NAME>

Redipess Groups for Diesel Engines</DESC>

SHORT-NAME="FXD SL REG 012" />
SHORT-NAME="FXD SL REG 008" />
SHORT-NAME="FXD SL REG 004" />
SHORT-NAME="FXD SL REG 010" />
SHORT-NAME="FXD SL REG 013" />
SHORT-NAME="FXD SL REG 002" />
SHORT-NAME="FXD SL REG 006" />
SHORT-NAME="FXD SL REG 015" />
SHORT-NAME="FXD SL REG 005" />

</SELECTION-LIST
<SELECTION-LIST>

<SHORT-NAME>STIMULATION |

<ADMIN-DATA>
<DOC-REVISIONS>
<DOC-REVISION>

METHOD</SHORT-NAME>

<REVISION-LABEL>1.1.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-05-13T11:28:55+02:00</DATE>

<MODIFICATIONS>
<MODIFICATION>

<CHANGE>First wversion
-&gt; ISO MainDocument 8.6.16</CHANGE>

</MODIFICATION>

</MODIFICATIONS>
</DOC-REVISION>
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</DOC-REVISIONS>
</ADMIN-DATA>
<SELECTIONS>
<SELECTION>
<SHORT-NAME>FXD SL SM 000</SHORT-NAME>
<VT>OTHER</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_SM_OOl</SHORT—NAME>
<VT>Remove Component</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_SM_OO2</SHORT—NAME>
<VT>Modified Component</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL SM 003</SHORT-NAME>
<VT>Break Out Box</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL SM 004</SHORT-NAME>
<VT>External Signal Simulation Box</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_SM_OO5</SHORT—NAME>
<VT>External Actuator Simulation Box</VI>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_SM_OO6</SHORT—NAME>
<VT>Software Control Strategy<AVT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT-NAME>FXD SL SM(007</SHORT-NAME>
<VT>Not Feasible</VT>
<STATE>RELEASED</STATE>
</SELECTION>
</SELECTIONS>
<SELECTION-GROUBRS_ /*
</SELECTION-LIST>
<SELECTION-LISTS
<SHORT—NAME>GENERICiTYPE</SHORT—NAME>
<ADMIN-DATA>
<DOC-REVISIONS>
<PQC-REVISION>
LREVISION-LABEL>1.1.0</REVISION-LABEL>
<STATE>RELEASED</STATE>
<DATE>2016-05-13T11:29:02+02:00</DATE>
<MODIFICATIONS>
MODIFICATION
<CHANGE>First wversion
-&gt; ISO MainDocument 8.6.11.16</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
</DOC-REVISIONS>
</ADMIN-DATA>
<SELECTIONS>
<SELECTION>
<SHORT—NAME>FXD_SL_GT_OOO</SHORT—NAME>
<VT>OTHER</VT>
<STATE>RELEASED</STATE>
</SELECTION>
<SELECTION>
<SHORT—NAME>FXD_SL_GT_OOl</SHORT—NAME>
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</
<s

</
</SE
<SEL

<VT>Communication</VT>
<STATE>RELEASED</STATE>

SELECTION>

ELECTION>
<SHORT-NAME>FXD SL GT 002</SHORT-NAME>
<VT>Electrical</VT>
<STATE>RELEASED</STATE>

SELECTION>

LECTIONS>

ECTION-GROUPS />

</SELECTION-LIST>
</SELECTION-LISTS>
</SELECTION-DICTIONARY>

B.2 Sele

ction Dictionary and Selection Lists

The purpose of the Selection Dictionary is the transportation of specification text (wording) ffrom
vehicle mahufacturers to the ECU supplier.

The indiviqual Selection Lists are summarized in a Selection Dictionary.

Status:

— The Selection Dictionary shall only be published in RELEASED state by{SO. Earlier entries shallfnot

be ren;
throug
in the

Table B.1 defines the naming of FXD change request form for new’entries in the Selection Dictionary.

ile FXD-Selection-Dictionary_V1.1.0.xsd.

oved, but rather be put in DEPRECATED (deprecated) stateso the correct meaning remains
hout past FXD containers. The schema of the Selection Di¢tipnary is determined mandatory

Tabl¢ B.1 — Naming of FXD change request form\for new entry in Selection Dictionary

Prefix [vehicle manufacturer] FXD-CRF_SD_xxx

Version Versions are characterised by two-digithumbering prepending the capital letter “V”. This mefpns
the first document version receives-the version name “V01”. For each further version, the yer-
sion name will be increased by-kfor example, (V02, V03, V04...). Files with document status ill
receive one of the following letters additionally (according to the actual status).
The capital letter “U” can-be used for documents which are no longer valid. This is reasongble
when a document is netup to date and a new version has not been made.

Date Format for date: ¥YYYMMDD

A Selection
— MON-(
— MON-H
— RATIO|

List is determined.for the following subclauses:

OMPONENT(B3.4) ;

REQUENCY (B.3.3);
-GRQUP (B.3.4);

— MCL-S

TRATEGY(B3:5];

— READINESS-GROUP (B.3.6);

— SIMULATION-METHOD (B.3.7); and

— GENERIC-TYPE (B.3.8).
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B.3 Selection Lists

B.3.1 General

The element "SELECTION-LIST" contains coordinated individual terms (Selections) which can also be
grouped in several topics for navigation purpose (SELECTION-GROUP)

The pattern (Schema) of the Selection List is determined mandatory in the file "selection-dictionary.
xsd". Figure B.1 shows the schema SELECTION-LIST.

—{=SHORT-NAME |
ADMIN-DATA

@ELecnou-usr

Figure B.1 — Schema SELECTION-LIST

English shall be used-aslanguage.

The terms used{shall be based on the standards of SAE J1930-DA, the measured value spé¢cifications
SAH 1979-DAsfault code specifications SAE J2012 and OBD legislation.

The allocation between SHORT-NAME and ITEMS for individual terms (SELECTIONS)|shall stay

permanent. If a vehicle manufacturer wishes to re-map terms to a company internal list, e needs to
seatchithe term SHORT-NAME in FXD _then continue to branch to a reference list

The name conventions and abbreviations of the individual ITEMS are mandatory in order to identify all
contents over their SHORT-NAMES and make an allocation to the creator possible at all times.

The creation rule for the title of SHORT-NAMES for specification text within individual SELECTION LIST
is determined as follows:

— FXD,
— Followed by the initials SL for selection list.

Two or three letters indicating data content of the SELECTION-LIST.
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SHORT-NAMES for the SELECTION ITEMS, which are determined mandatory, are listed in the
corresponding SELECTION LIST chapters.

With the element SELECTION-GROUP, the individual specifications under SELECTION can be grouped
according to their topic area.

B.3.2 MON-COMPONENT

By means of the Selection List MON-COMPONENT, a selection can be made to determine for which
component or system a description is being made.

Here, the JHORT-NAME provides the basis for identification and starts with “FXD_". The name of|the
Selection List starts with SL_MC_ and contains a sequential, four-digit number.

Within thq Selection List for the monitoring component, the defined SHORT-NAME, the-name of|the
component or of the system and the status are indicated.

— Defined format: FXD_SL_MC_nnnn
Table B.2 defines the example for the MON-COMPONENT Accelerator Pedal Positipn Sensor 1.

Table B.2 — Example for the MON-COMPONENT Accelerator Pedal Position (APP) Sensor

SHORT-NAME VT STATE
FXD_SL_M(_0001 Accelerator Pedal Position (APP)|RELEASED
Sensor

B.3.3 MON-FREQUENCY

By means ¢f the Selection List MON-FREQUENCY, a selection can be made to determine how often|the
monitor is fo run.

Here, the $HORT-NAME starts with “FXD_". The name of the Selection List starts with SL_MF_fnd
contains a|sequential, three-digit numbering.Within the Selection List for the MON-FREQUENCY,|the
defined SHORT-NAME, the kind of monitoring and the status are indicated.

— Defined format: FXD_SL_MF_nnn
Table B.47 defines the example fox the MON-FREQUENCY Continuous.

Table-B:3 — Example for the MON-FREQUENCY Continuous

SHORT-NAME VT STATE
FXD_SL_MF_001 continuous RELEASED

B.3.4 RATIO-GROUP

By means of the Selection List RATIO-GROUP, a selection can be made to determine which ratio group
can be allocated to a symptom.

Here, the SHORT-NAME starts with “FXD_". The name of the Selection List starts with SL_RAG_ and
contains a sequential, three-digit numbering.

Within the Selection List for the RATIO-GROUP, the defined SHORT-NAME, the name of the ratio group
and the status are indicated.

— Defined format: FXD_SL_RAG_nnn,
Table B.4 defines the example for the RATIO-GROUP PM.
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Table B.4 — Example for the Ratio GROUP PM

SHORT-NAME VT STATE
FXD_SL_RAG_014 PM RELEASED

B.3.5 MCL-STRATEGY

By means of the Selection List MCL-STRATEGY, a selection can be made to determine the legislation
category based on chapters of the Final Regulation Order (FRO).

« )’

MCL_ and

Fatio group
and| the status are indicated.
Defined format: FXD_SL_MCL_nnn,

Tabje B.5 defines the example for the MCL-STRATEGY Input Out-of-Range High.

Table B.5 — Example for the MCL-STRATEGY Input Qut-of-Range High

SHQRT-NAME VT STATE
FXIp_SL_MCL_001 Input Out-of-Range High RELEASED

B.316 READINESS-GROUP

By means of the Selection List RATIO-GROUP, a selection can be made to determine which readiness
grojip can be allocated to a symptom.

Here, the SHORT-NAME starts with “FXD_’The name of the Selection List starts with SIf REG_ and
confains a sequential, three-digit numbering.

Within the Selection List for the RATIO-GROUP, the defined SHORT-NAME, the name of the ratio group
and| the status are indicated.

— |Defined format: FXD_SL)REG_nnn
Tabje B.6 defines the example for the READINESS-GROUP Catalyst Monitoring.

Table-B.6 — Example for the READINESS-GROUP catalyst monitoring

SHORT-NAME VT STATE
FXIp_SL_REGXN003 catalyst monitoring RELEASED

B.3[7SIMULATION-METHOD

By means of the Selection List SIMULATION-METHOD, a selection can be made to determine which
method is to be used to trigger the fault symptom.

Here, the SHORT-NAME starts with ‘FXD_". The name of the Selection List starts with SL_SM_ and
contains a sequential, three-digit numbering.

Within the Selection List for the SIMULATION-METHOD, the defined SHORT-NAME, the name of the
simulation method and the status are indicated.

Defined format: FXD_SL_SM_nnn,
Table B.7 defines the example for the SIMULATION-METHOD Remove Component.
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Table B.7 — SIMULATION-METHOD selection list

SHORT-NAME VT STATE
FXD_SL_SM _001 remove component RELEASED

B.3.8 GENERIC-TYPE

By means of the Selection List GENERIC-TYPE, a selection can be made to determine which type of
diagnosis is to be associated with the fault detection.

«

)

Here, the S and

contains a equential, three-digit numbering.

Within thq Selection List for the GENERIC-TYPE, the defined SHORT-NAME, the name of the-genkeric
type and the status are indicated.

Defined format: FXD_SL_GT_nnn
Table B.8 defines the example for the GENERIC-TYPE communication.

Table B.8 — GENERIC-TYPE selection list

SHORT-NAME VT STATE
FXD_SL_GT 001 COMMUNICATION RELEASED
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Annex C
(normative)

Digital Annex of FXD Rule Set

Legen

(=¥

ofsumbols and deserintion of table structure
+S SR a-aescpHoen-otabie-structyre

Leg

Key

TCHTIT

end of symbols

WARNING — Negative examples-shall na
STOP

J Correct/desired representation

Figure C.1 — Legend of the table structure.

OROJONO

t be used

1 1
| |
| |
i i
J Ref | Type Pseuc&)\code

@""Enable Bit_1 ==

Conditions AND
1 within ( Measurement_value_1 from calibrated_value_1)
AND
Measurement_value_2 <= calibrated_value_3
@"- ------- }/ 1| This enable condition concerns the described symptom (correct).

Identificatign-mark whether this is a negative or positive example.
Indicationvof the individual references for Key 6.
The Type indicates which presentation style has been selected for the Pseudo codes. As designed

Schema, the information can be presented using the Data Name [DATA-NAME)], Display Name [DISH

I SRe ]\Inmn n nmr‘ ?\IAY\/IE"I Taxt “ﬂnnhiv\n [TEXYT I\IIAD1 arPDaccrin, d—inn rl'\E‘Cf"I TFv\n ’T‘ aadeiadicatad
oSt TCX T T p Pt T o2y £ 1 O EStr Ay\.lu L =g =I=ay TTO—Ty pCToTrartactt

code is presented as the Data Name [DATA-NAME].

in the FXD-
LAY-NAME],
, the Pseudo

The Pseudo code field lists examples of Abstract Syntax [ABSTRACT-SYNTAX]. Please note: the content in the
examples shown above cannot be claimed to be complete and the examples do not necessarily mirror the real

symptom sequence.

Indication of the part of the symptom description we are at, e.g. Enable Conditions [ENABLE-CONDITIONS],

Fault Detection Criteria [FAULT-DETECTION-CRITERIA].
Explanations of the individual references in Key 2.

Figure C.1 — Legend of table structure

© ISO 2018 - All rights reserved

151


https://standardsiso.com/api/?name=dd38e2f8dadbd07af697e37d04473973

IS0 22901-3:2018(E)

NOTE The name in front of the square brackets is a general term. The term in the square brackets shows the
exact spelling of the element name.

Table C.1 defines the definition of terms.

Table C.1 — Definition of terms

Type of Display Abbreviation |Element Term Description

LONG-NAME LO-NA LONG-NAME The LONG-NAME of an object is a short (a few
words, less than a sentence) description that can
be understood by the users.

DATA-NAME DA-NA DATA-NAME The DATA-NAME of an object is the name (lijfe a
short name) used in the ‘a2l’ file for this objpct,
typically the name used in the electronic congrol
unit (ECU) software.

DISPLAY-NAME DI-NA DISPLAY-NAME |The DISPLAY-NAME of an objectis an alternative
name to the DATA-NAME topels/introduced infthe
‘a2l file. It is to be used bytpols and presentedl to
the users instead of the(DATA-NAME.

LONG-NAME  +|LO+TE TEXT-MAP A TEXT-MAPPING canbe used to specify an alfer-

TEXT-MAPPING native wording ford'term or phrase for a dedicdted
purpose, e.g. aspecific audience.

DESCRIPTION DESC DESC The DESCRIPTION of an object provides an expla-

nation ofthé object for human readers. It typicplly
consists'of a few sentences.

NOTE NOTE — Additional information about the contents of|the
subsequent section.

C.2 Cate¢gories

To write symptom-based FXD descriptions, different types of information are required. These|are
divided into the following categories:

— (.3 - Basic FXD rules
This cdtegory shows elementary FXD rules.

— C.4 - Data preparation rules
This cdtegory shows the fulés concerning WHAT TYPE of information is to be presented.

— C.5 - Presentation rules
This cqtegory shows HOW the information is to be presented.

C.3 Basic EXPrules

C.3.1 Overview
The following subclauses provide an overview of the general clause:

— C.3.2 - Description of basics;

— C(.3.3 - Symptom-based descriptions;

— C.3.4 - Scope of the symptom description;

— C.3.5 - Definition of the enable conditions and the fault detection criteria;
— (C.3.6 - Battery voltage and terminal status;

— (C.3.7 - Topics that do not need to be described; and
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C.3.8 - Abstraction rules.

2 Description of basics

Describe only the path that leads to the fault detection or fault healing.

Here, all conditions / criteria / parameters that are required to enable or evaluate the monitor shall
be listed.

C.3

C.3
The

without exception, shall be symptom-specific.. This means that the descriptions of different

whi

C3

Tabje C.2 defines the negative example of description contents.

Starting point for fault detection:

permanently) defective.

Then, the description shall be restricted to represent “what does the software-(SW)
the fault”.

Starting point for fault healing:

For all descriptions, it can be assumed that the component (system}is ¢learly (unambig
permanently) good.

Then, the description shall be restricted to represent ,what do€s the SW do to heal the f

3 Symptom-based descriptions

3.1 Overview

structure of the XML-Schema in the FXD container is symptom-based. This is why all dg

ch may be “related”, shall be clearly distinguished from one another.

3.2 [Example of description contents

Table'C.2 — Negative example of description contents

ously and

to detect

uously and

hult”.

scriptions,
Symptoms,

STOP Ref \[Type |Pseudo code

Eng

Cor

ble Bit 1 ==
ditions AND

within (measurement value 1 from enable threshold|
to enable threshold value 2)

value 1

AND

OR

AND

AND

1 measurement value 2 <= enable threshold value 3

measurement value 2 > enable threshold value 3

measurement value 3 >= enable threshold value 4

measurement value 4 <= enable threshold value 5

Reference

This enable condition concerns the described symptom (correct).

N RIN DN DN DN

(wrong).

This enable condition does not concern the described symptom, but another symptom

©IS
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C.3.4 Scope of the symptom description

All partial functions, strategy specifications (e.g. part load, full load...), options to switch between
different threshold values (e.g. via code word, bitmasks ...) and the like, which can be selected by means

of calibrati

on, shall be described generally.

Using all these conditions / parameters, it has to be possible to detect and heal the actual fault by means

of testing.

Also exempted from this rule are those conditions / criteria / parameters that explicitly do not have to

be docume

nted in accordance with the FXD rules described in the following sections.

C.3.5 De

C3.51 d

finition of the enable conditions and the fault detection criteria

verview

A clear disfinction shall be made between enable conditions [ENABLE-CONDITIONS] and fault detection
criteria [FAULT-DETECTION-CRITERIA] (see Figure C.2).

NOTE The names enable condition or fault detection criteria in front of the sgquare brackets are general
terms. The ferm within the square brackets shows the exact spelling of the element ndme.

C.3.5.2 Examples of enable conditions and fault detection criteria

Figure C.2 shows the illustration of the software.

Air mass
if
then | _
Enable I: Threshold1 cofidition
conditions else >I No Condition
I: Ignition on
if
| Engine coolant temperature I Y then |
Fault —>| Condition and Sympto;
dztlection condition
iteri 1 Condition and No Sympt¢m
criteria [W‘ else 4>| t ympt |
Figure C.2 — Illustration of the software
Table C.3 defines the'positive example of the separation of enable conditions and fault detection critgria.
Table C.3 [-<-Positive example of the separation of enable conditions and fault detection critqria
J Ref |Type |Pseudo code

Fault 1 measurement value 1 > detection threshold value 1
Detection

Criteria

Enable 1 measurement value 2 > enable threshold value 2

Conditions AND

ignition == 1.0
Reference 1 Clear separation of enable conditions and fault detection criteria.
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Table C.4 defines the negative example of identical enable conditions and fault detection criteria.

Table C.4 — Negative example of identical enable conditions and fault detection criteria

IS0 22901-3:2018(E)

STOP Ref Type Pseudo code
Fault measurement value 1 > detection threshold value 1
Detection
Criteria
Endble measurement value 2 > enable threshold value,2
Conditions
AND
1 ignition == 1.0
measurement value 1 > detectdom threshold value]l
Reference 1 Fault detection criteria shall not be listed underenable conditions.
C.3{6 Battery voltage and terminal status

C3

If a
infd

C3

Table C.5 defines the positive example'of battery voltage / ignition.

6.1 Overview

monitor is enabled, depending on things suchias the battery voltage and the terminal
rmation shall be indicated.

6.2 Examples of battery voltage / ignition

Table C.5— Positive example of battery voltage / ignition

btatus, this

J Ref Type Pseudo code
Faylt 1 LO-NA Ignition == 1.0
Deflection AND
Criteria Bit 2 == 1.0
AND
LO-NA battery voltage > detection threshold value 1
Reference 1 Simple check which ignition state or which battery voltage shall be present.

Table C.6 defines the positive example of battery voltage / ignition "for time".

Table C.6 — Positive example of battery voltage / ignition "for time"

© ISO 2018 - All rights reserved

J Ref |Type |Pseudo code
Fault 1 LO-NA ignition == 1.0
Detection 1 AND
Criteria 1 LO-NA battery voltage > detection threshold value 1
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Table C.6 (continued)

J Ref |Type |Pseudo code
1 for time >= 300.0 ms
AND
actuator not commanded
Reference 1 Ignition state and battery voltage condition shall be present for a defined time period.

Table C.7 defines the positive example of ignition "delay™.

Table C.7 — Positive example of ignition "delay"”

A

Ref Pseudo code

Type

Fault
Detection

Criteria

LO-NA ignition == 1.0

AND
LO-NA battery voltage > detection thxeshold value 1

200.0 ms

[ENN NS

delay time
AND

Reference

Ignition state and battery voltage condition shallftave been present before a defined time per

od.

C.3.7 To

C3.71 G
Operationg

The operat
required. 1
be listed. T

Test calibr

All con
tobel

C3.7.2 BE

pics that do not need to be described

verview
| readiness of the electronic controlunits (ECUs):

ional readiness of the contrel units that are involved in fault detection / healing is alw
'his is why all conditionsthat are required for the control units to be active do not nee
ypically, this includes actiyity of the main relay. Other conditions can be specific to the E

htion:

sted.

xample-of the operational readiness of the ECU

Table C.8 diefines the negative example of the operational readiness of the ECU.

ays
i to
CU.

ditions that arerequired for the activation of the test calibrations and shorttrips do not need

Table C.8 — Negative example of the operational readiness of the ECU
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STOP Ref Type Pseudo code
Enable lV_igk == 1.0
Conditions 1 AND
1 lv_rly main == 1.0
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Table C.8 (continued)

STOP Ref Type Pseudo code

AND

actuator not commanded

Reference 1 The condition that the main relay shall be active is indicated here; this condition does

not have to be listed.

C3

C3

C3

C.3

Tabje C.9 defines the positive example of an abstraction rule.

o Abstraction rules

8.1 Overview

Signal-smoothing filters, other filters and the like do not have to be described as detailed
in the software.

If a precise measurement value is available for the processed signal / variable, it is to be

If no precise measurement value is available for the procéssed signal / variable, the fac
verbally described within the abstract syntax [ABSTRAGT-SYNTAX] by indicating a text
"filtered engine speed”).

8.2 Abstraction rule for VARIABLE-DESCRIPTION

beyond the rules given so far.

In this case, an additional commenthas to be provided, using the DESC element, to inform
about the simplification.

Recommended text for this information is “Further information on demand”.

8.3 Examples of abstraction rule

Table C.9 — Positive example of an abstraction rule

CorIplex software implementations are to be described in a simplified way, However, the physical
monitoring principle that the software is based on shall be included in the desgctiption.

as they are

used.

s are to be
string (e.g.

In case of complex SW-algorithms, the FXD author may decide to simplify the description even

the reader

J Ref |Type |Pseudo code

Fa

=N

1t for time(Bit 1 == 0 _0

Detection

Criteria

AND
Bit 2 == 0.0,detection threshold value 1)

Reference

[y [N

In the abstracted form, it is sufficient to indicate that a condition shall be p
time period that can be defined.

resent for a

Tab

le C.10 defines the negative example of an abstraction rule.
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Table C.10 — Negative example of an abstraction rule

STOP Ref Type Pseudo code

Fault for time(Bit 1 == 0.0
Detection AND
Criteria delta(Bit 2 == 0.0), detection threshold value 1)

AND

2 Rit 2 == 0.0
Reference Indication that the condition shall not change for a calibrated time.
Indication in which condition the parameter shall be.

C.3.9 Dealing with power stage monitors
C.3.9.1 Qverview
For the following description of how to deal with power stage monitors, it iSassumed that the power
stages are [integrated into the control units that lie in the focus of the FXD:deéscription, i.e. the conitrol
unit supplipr has detailed knowledge of the software and hardware configiration of the installed power

stage comy

To control
power amy
short to g
central prd

Typically, t
used type

used type ¢f power stage and concrete power,stage pin connection (for current-based threshold valy

Generally, {

Furthermadre, the following description requirements shall be considered:

Regarding

If required
differentia

When the
signal rang

onents.

the actuators, intelligent power stage components ate.used, among other components
lifiers. These intelligent power stage components carry out OBDI monitors (short to batt

cessing unit (CPU) via a data bus in the control unit.
he monitoring threshold values are dependerit on the following hardware criteria:

bf power stage (for voltage-based threshold values) or

he description requirements'for power stage monitors are the same as for all other monit

enable conditions;

from a technical point of view, the state of the acutator (on/off) is to be indicated
Le between Online and offline monitors)

actuatorhis controlled using pulse-width modulated (PWM) signal technology, the P
es dupihg which the respective monitor can run are to be indicated

, as
ery,

ound, open circuit) independently and transmitthé monitoring result to the control umit's

es).

OT'S.

(to

WM

If so-called

Ldiagnostic pulse generators” are used to carry out the monitors, this is to be indicated

Regarding

fault detection criteria:

If there are calibratable application labels for the fault threshold values, they shall always be indicated

If the supplier and the OEM have agreed to take project-specific hardware configurations into account,

the followi
Indication

Indication
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ng is also required:
of concrete fault threshold values (values for the voltage/values for the current)

of the concrete type of power stage (as a note within the fault detection criteria)
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