INTERNATIONAL ISO
STANDARD 11992-4

First edition
2005-07-15

Road vehicles — Interchange of digital
information on electrical. connections
between towing and towed vehicles —

Part 4:
Diagnostics

Véhicules routiers —&¢change d'informations numériques sur les
connexions électriques entre véhicules tracteurs et véhiculeg tractés —

Partie 4: Diagnaostics

=S —— Reference number
= — ISO 11992-4:2005(E)

© ISO 2005


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

Contents Page
[0 T =312 oY (o iv
R0 o 11 e 4 oY v
1 — Scope e ———— 1
2 NOIrMAtiVe refEr@NCeS ........coiiiiiieeeciiiiiiiireee e rsss s e ersssssa s e rsssnssssssseeressnnnnssnsnssesinitopnnsnnsnsrenenns 1
3 Terms and definitioNsS........cceeiiiiiiiiie s s as e e s e s sssnasssssseessnsashrnssseresheennnnnnsnnnens 1
4 Syntax applied...... ..o annn e e e s s s nmn e e e e nan s mnneese s snnnneeneees 2
5 Diagnostic application specification .............cccoecmmirriiriccccsernrnn e e e b s 2
5.1 L€T=Y 1= - S S S FR 2
5.2 == 3 e [P T L Lo 53 £ = s YOS S 2
5.3 Enhanced diaghostiCs........cccciviiiiiiiniiinnr e e 3
54 Client and server state diagrams ...........ccccoiiiiiiiciiisrnnnnncceee S e semeee e e 3
6 Application layer specification..........cccccooiiceiirmiiiiiiiiceee el b e 7
6.1 (€= 0 1= - 1 [ S N F 7
6.2 Application layer fUNCLIONS............iiiiiir e e s eh e s e 7
6.3 Application layer SEIrVICES .......oeeeeeeeeeeeenennennne g tan s nsnnnsnsnsnsnsnsnsnsnsnsssssssssssssssssssssssssssssshonmnnnnnnnnes 10
6.4 Application layer protocCol ............ et sssssssssssssssssssssssssshrnnnnnnnnnns 22
7 Presentation layer specification..........cccceee i ahe e 27
8 Session layer specification........ccccovvcc i it iiccccseerrr s sss e mne e e e e e s s ennnnn e e ee s 27
9 Transport layer specification...........ci s snnn e p e e nnne e 27
10 Network layer specification ....... o . hr e e e e 27
10.1 L€ T=Y 0 1= - | s 27
10.2 Network layer functions ... i 27
10.3 Network layer Services . i .o e 30
10.4 Network layer protocoly ... ..o e 34
11 Data link layer specification ... 42
11.1 L C =Y 0 1= - | S 42
11.2 Data link layerservice parameter...........cccccocrcrrirrrrnrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssshesssessssnnns 42
12 Physicallayer specification.......cccccccceiiiiii s snee e e hae e e 43
Annex A (Normative) AdAreSSES.......ccccciririiiiiciissnmrrerersssssssssssereesssssssssssmsssssssssssssssnssssesssssssssssnsnsssssshasssssnnnnees 44
Annex B_(normative) Basic diagnostic service parameters ...........ccccveeecerrreecerrscsseersssseessssseesshessessnsenes 46
Annex C.(informative) Trailer message routing example...........cccccccrerriiiiiccssseeeeesssssessssssssesesessssshossssesensens 65
Annex D {normative) CANTAENTTIEr aNd TTAME TOTIMNAT ............cccccossssssssssssssssssssssssssssssssessssssssseeeeeesssssssssssass 67
71 o 1o o - o /N 68
© ISO 2005 — All rights reserved iii


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

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-govern
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hsk of technical committees is to prepare International Standards. Draft Interfational Stand

shall not be held responsible for identifying any or all such patent rights.

4 was prepared by Technical Committee ISO/TC 22, Ro6ad vehicles, Subcommittee S
nd electronic equipment.

in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.

the technical committees are circulated to the member bodies for voting. “Publication as
| Standard requires approval by at least 75 % of the member bodies casting'a vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
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Introduction

ISO 11992

-4:2005(E)

ISO 11992 has been established in order to define the data interchange between road vehicles and their
towed vehicles using a Controller Area Network (CAN) serial data link as specified in ISO 118984,

The description of this part of ISO 11992 is based on the Open Systems Interconnection (OSI) Basic

Refgrence Model

In. accordance wiln

conjmunication systems into seven layers.

TSONEC 74982 —and

TSONEC T0737Ti5;

whnich

structures

When mapped on this model, the communication system specified by ISO 11992 is broken down into:

Layer 7

Application layer for brakes and running gear.
Application layer for equipment other than brakes and running gear.
Application layer for diagnostics.

Layer 3

Netyork layer for diagnostics.

Layer 2

Data link layer for all communication types.

Layer 1

Physical layer for all communication types.

Table 1 — Applicability and relationship between International Standards

Noérmal communication

Diagnostic communication

Physical layer

Applicability .
Brakes and running gear Equipment othgr than brakes All applicafjons
and running gear
Layer 7: 1ISO 1199p-4
Apgqlication layer [30 11992-2 1SO 119923 ISO 1422p-1
Lay?r 6: . Na_functions specified for this layer.
Pregentation layer
'-ayef 5 No functions specified for this layer.
Segsion layer
Laygr 4: No functions specified for this layer
Trapsportilayer ’
Layer 3 , No functions specified for this layer. |§9 1,1_?,22'4
NelVVUI L= A oV 197 Ud'2
Layer 2:
Data link layer 1SO 11992-1
Layer 1. ISO 11992-1

© I1SO 2005 — All rights reserved
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INTERNATIONAL STANDARD ISO 11992

-4:2005(E)

Road vehicles — Interchange of digital information on electrical
connections between towing and towed vehicles —

Part 4:

Diagnostics

1 |Scope

Thig part of ISO 11992 specifies the data communication for diagnostic purposeson a serial data link between
a ropd vehicle and its towed vehicle(s).

Thig part of 1ISO 11992 is applicable to road vehicles of a maximum,“authorized total mass dreater than
3 500 kg.

2 [Normative references

The| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[11898-1, Road vehicles — Controller area network (CAN) — Part 1: Data link layer apd physical
signalling

ISO[11992-1, Road vehicles — Interchange of digital information on electrical connections between towing
and|towed vehicles — Part 1: Physical and data-link layers

ISO[11992-2, Road vehicles = Interchange of digital information on electrical connections between towing
and|towed vehicles — Rart-2: Application layer for brakes and running gear

ISO[11992-3, Road Vwehicles — Interchange of digital information on electrical connections between towing
and|towed vehicles— Part 3: Application layer for equipment other than brakes and running gear

ISO[ 14229-1y.Road vehicles — Unified diagnostic services (UDS) — Part 1: Specification and requirements
ISO|15765-2, Road vehicles — Diagnostics on Controller Area Networks (CAN) — Part 2: Ngtwork layer
serkices.

3 Terms and definitions

For the purposes of this document, the terms and definitions given in I1ISO 11992-1, ISO 14229-1 and

ISO

15765-2 apply.

© I1SO 2005 — All rights reserved
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4 Syntax applied

For the description of services and service parameters of this part of ISO 11992, the following syntax is used:

Name: Type Parameter name and type specification

Name Mandatory parameter value

<Name> Parameter name representing a set of mandatory parameter values

[Name] Optional parameter value

[<Name>] Parameter name representing a set of optional parameter values

{Name 1;Name 2} List of mandatory parameter values

{<Name 1>|<Name 2>} List of parameter names representing sets of mandatory parameter valugs

[<Name 1>]<Name 2>] List of parameter names representing sets of optional parameter values

{<Name 1>|<Name 2>} Parameter names selection list representing sets’of mandatory parameter
values

[<Name 1>|<Name 2>] Parameter names selection list representing sets of optional parameter
values

Name.req Service request primitive

Name.ind Service indication primitive

Name.rsp Service response primitive

Name.rsp- Service negative response primitive

Name.rsp+ Service positive response primitive

Name.con Serviceseonfirmation primitive

Name.con- Service negative confirmation primitive

Name.conH Service positive confirmation primitive

5 Diagnostic application specification

5.1 Geng¢ral

The diagnostic—apptications—are—divided—into—basic—diagnostic—applications—and—entanced—diagnostic

applications.

Functions, services and protocols of the layers 1 to 4 shall be identical for basic diagnostics and enhanced
diagnostics.

5.2 Basic diagnostics

The purpose of the basic diagnostics is to provide vehicle-independent identification and diagnostic
information.

All basic diagnostic functions and services shall be provided under all operation conditions in the default
diagnostic session without the need for specific access rights.

2 © I1SO 2005 — All rights reserved
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5.3

Enhanced diagnostics

ISO 11992-4:2005(E)

The support and the conditions under which enhanced diagnostic functions and services are provided are
manufacturer-specific. It is the responsibility of the manufacturer to secure a server against unauthorized
access and to guarantee performance and safe operation in all operation modes allowing enhanced
diagnostics.

5.4 Client and server state diagrams

5.4.1

General

The
app

5.4.

The

Clie
stat

ication entity.

P Client service primitives handling

client service primitives handling shall be as specified in Figure 1 and Figure 2.

client and server state diagrams describe the diagnostic service processing of the client

ht states while processing a diagnostic service shall be as specified in/fable 2, events resultin
b change shall be as specified in Table 3.

and server

g in a client

AS
)4
.y <a>req
Tas1.10____
Y
WS
Y Y
\_Jy <a>.con-
Twsh 1.
Y
<a>.con- __ Y <a>.con+ __ Y Errorind
Tws2.1___ Tws3.1____ Tes1
NCS PCS ES

Figure 1 — Client service state diagram — Service request with physical server target address

© I1SO 2005 — All rights reserved
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AS
Y
__¥___<a>.req
Tas1.2____
Y
WS
Y -y
__Y__<a>.con+
Tws12__
Y
ACT1 __ Y ACT32 _\y  Error.ind
Tws22__ expired Tws3.2____ expired Test
NCS PCS ES

Figure 2 — Client service state diagram — Service request with functional server target address

Table.2 — Client state description

Client state Description
AS Any client state in which a service request can take place.
WS Client state while waiting for a confirmation from the server.

a) Following a service request with a physical server target address:
client state after the reception of a negative confirmation from the server.

NCS
b) Following a service request with a functional server target address:
client state if no positive service confirmation has been received.
PCS Client state after the reception of a positive confirmation from a server
ES Client state for error handling, e.g. in case of a time out condition.

4 © I1SO 2005 — All rights reserved
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Table 3 — Client event description

Client event Description
Tas1.1 Transmit <a.>.req | The client transmits an <a> service request with a physical server target address.
Tas1.2 Transmit <a.>.req The client transmits an <a> service request with a functional server target address.
Following a service request with a physical server target address:
. the client receives a negative <a> service confirmation with the response code
Tws1.1 Receive <a>.con- , h .
Request correctly received - response pending'.
The client shall then reset the time outs and enter the WS state again.
:_U::UVV;IIU a OoTl1 V;\.’U IU\.{UUDt VV;th =} ful |\.,t;u||a: SCITVTI talyct addlcoo.
Tuls1.2 Receive <a>.con+ the client receives a positive <a> service confirmation.
’ ’ The client shall then process the positive service confirmation and’enter the WS
state again.
Following a service request with a physical server target address:
. the <a> service request has been rejected, a corresponding negativel <a>
Tws2.1 Receive <a>.con- . ) ; : .
service confirmation with a response code has been-received.
The client shall then change to the NCS state.
Following a service request with a functional servertarget address:
. the time ACT1 for the reception of the firstservice confirmation has expired and
Tws2.2 ACT1 expired o ) ; ) .
no positive service confirmation has been received.
The client shall then change to the NCS’state.
Following a service request with a physical server target address:
. the <a> service has been executed, a positive <a> service confirmatipn, i.e. the
Tws3.1 Receive <a>.con+ . ;
result of the service, has been received.
The client shall then change to the PCS state.
Following a service request with a functional server target address the time ACT3.2
Tuls3 2 ACT3.2 expired for t.h'e recep.tlon of qonseputlve service conflrmatlons has expired and at Jeast one
positive service confirmation has been received.
The client shall then change to the PCS state.
Ths1 Error.ind An error condition, e.g. a time out condition, is signalled to the client.
i ' The client'shall then change to the ES state for error handling.
NOTE Negative service responses with a’response code 1046, 1115 Or 1245 shall not be sent by a server in casp of a service
reqyest with a functional server target address:
<a>|Any diagnostic service.
5.4.83 Server service-primitives handling
The server diagnestic service primitives handling shall be as specified in Figure 3.
Seryer states.'While processing a diagnostic service shall be as specified in Table 4, events resulting in a
seryer stateé change shall be as specified in Table 5.
Table 4 — Server state description
Server state Description
AS Any server state in which the reception of a service indication can take place.
PS Server state while processing a service.
PCS Server state after the diagnostic service has been executed.
ES Server state error handling, e.g. after reaching a time out condition.
© I1SO 2005 — All rights reserved 5
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Figure 3 —Server state diagram

-y
AS
Y
_ Y <a>ind
Tas1 _____
Y
PS
_ Y Y
__ Yy _AST1max _ ¥ <b>.ind
Tws1__< S Tws?2 <b>
v a>.con- res-
. Y
* <a>.res- __ Y __<a>.rest __Y__ Error.ind
Twp3.2_____ Tws3.1_____ Tws4 </ Tes1
Y
< PCS ES
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Table 5 — Server event description
Event Description
Tas1 Receive <a.>.ind The server receives any <a> service.indication.
The service execution time AST1max has expired.
Tws1 AST1max expired the server shall then send a negative service response with the response code
Transmit <a>.res- 'Request correctly received - response pending' and change back to the PS state to

The server receives a <b> service indication, while service <a> is in progress.

the server shall reject the service <b> if service <b> = service <a> and send a
Ths2 Received <b>.Ind I hegative response with response code "Busy - Repeat Request". If servide <b> =
Respond <b>.rest | gervice <a>, the server shall send a negative service response with féspgnse code
"Request Correctly Received - Response Pending".
The server shall then enter again the PS state to proceed the service exegution.
. . Following a service request with a physical server target address:
Service execution . .
the server rejects the service request.
Tws3.1 not completed : . . .
R The server shall then send a negative <a> service respaonse with a corregponding
espond <a>.res-
response code and change to the AS state.
Service execution Following a service request with a functional se€rver target address:
Tws3.2 not completed the server rejects the service request.
No response The server shall then send no response code'and change to the AS state].
. . The server sends a positive <a> serviCe response.
Service execution :
Tivsa completed the service has been executgd. { ' . .
The server shall then transmit a pesitive <a> service response, i.e. the service

Respond <a>.res+ results, and shall change again'to the PCS state.

An error condition is indicated to the server, e.g. a time out condition.

Tps1 Error.ind The server changes to the-ES state for error handling.
NOTE Negative service responses with a response cadé 104, 1145 or 124 shall not be sent by a server in casp of a service
reqyest with a functional server target address.

<a>

<b>

Any first diagnostic service.

Any second diagnostic service.

6

6.1

The]
diffd

For
in th

Application layer specification

General

application layer-function, service and protocol specifications comply with 1SO 14229-1.
rences, the specifications of this part of ISO 11992 shall have precedence.

the diagnestic communication between road vehicles and their towed vehicles, the restriction
is clause apply additionally.

6.2

In case of

s described

Roplieationtaverfunetl

6.2.1 General

The application layer provides functions for the execution of the vehicle diagnostics. These functions are used
by client and server applications requesting the respective application layer services.

6.2.2 Processing of diagnostic services requests and responses

Diagnostic service requests from the client application and diagnostic service responses from the server
application shall be processed according to the service identifier. The diagnostic data shall be encoded as an
application layer protocol data unit (A_PDU). The A_PDU shall be transmitted to the respective application
layer peer entity by requesting services of the layers beneath the application layer.

© I1SO 2005 — All rights reserved
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6.2.3 Processing of diagnostic service indications and confirmations

Diagnostic data shall be received as an A_PDU from the layers beneath the application layer. If the received
A _PDU is addressed to one of the local server or client application, the received A_PDU shall be decoded and
processed according to the diagnostic service identifier and delivered to the server or client application as a

service indication or confirmation.

6.2.4 Determination of network layer service parameters

Network layer service parameters are determined by the application layer service type, i.e. Clientldentifier,

Serverldentifier, Serviceldentifier and ServiceParameter In addition the specified parameters Priority and
ReservedBit shall be used.
NOTE As no specific functions have been specified for the presentation, session and transport layer, ‘the"PDUs of

these layers fpre identical to the respective application layer PDUs.

6.2.5 Appglication layer protocol timing supervision

The peer gpplication layer entities communicating shall supervise the specified timing and shall take

respective actions in case a specified time out expires.

6.2.6 Seryer and client addressing

6.2.6.1 Vehicle network architecture

Towed vehicle server and client applications shall be addressed-and identified by means of remote nety

the

vork

addressing| The physical sub-networks between towing and towed vehicles are part of the local motor vehicle

network angl share the same address range. The address type of the target address (TA) and of the ren
address (RA) in the case of encoding a remote target address shall be identified by the target address

(TA_Type).

Figure 4 shpws an example of the vehicle network-architecture.

note
ype

““Motor Vehicle (Main) Local Network

R
Motor Vehicle (Sub-) Network Towing to Towed Vehicle Towing to Towed Vehicle:
(Sub-) Network #1 (Sub-) Network #2
Server 1
Server 2 :
Remote
Server 1
Server Client 1 l 1
RUI 1 IU‘lUI 1
Server 2 Client 1 {
Server 4 ; 1
Remote
Server 3

Trailer #1 (Sub-)
Network

Towed Vehicle (Remote) Local Network

Figure 4 — Vehicle network architecture example

© I1SO 2005 — All rights reserved
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6.2.6.2 Towing to towed vehicle <Service>.Request and <Service>.Indication

For a diagnostic service request transmitted from a towing vehicle to a towed vehicle, the address parameters
of the service primitives have the following meaning:

SA = <Towing vehicle client source address>

TA = <Towed vehicle target address>

RA = <Towed vehicle remote server target address>

TA

See

NOT

6.2.

For

type ={
<Physical target addresses>|
<Functional target addresses>
}
Annex A.
E TA_type identifies the TA and the RA target address type.

.3 Towed to towing vehicle <Service>.Response and <Service>.Confirmation

a diagnostic service response transmitted from a towed wvehicle to a towing vehicle, t

parameters of the service primitives have the following meaning:

SA
TA
RA
TA

NOT

= <Towed vehicle source address>

F <Towing vehicle client target address>

= <Towed vehicle remote server source address>
type = <Physical target addresses>

E TA_type identifies only the TAltarget address type.

6.2.6.4 Towed to towing vehicle <Service>.Request and <Service>.Indication

For
of th

SA

TA

RA

a diagnostic service request transmitted from a towed vehicle to a towing vehicle, the address
e service primitiveshave the following meaning:

= <Towed vehitle)source address>
= <Towing Vvehicle server target address>

= <Towed vehicle remote client source address>

ne address

parameters

TA type =%

<Physical target addresses>|
<Functional target addresses>

}

NOTE TA_type identifies only the TA target address type.

© I1SO 2005 — All rights reserved
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6.2.6.5

Towing to towed vehicle <Service>.Response and <Service>.Confirmation

For a diagnostic service response transmitted from a towing vehicle to a towed vehicle, the address

parameters

SA = <Towi

of the service primitives have the following meaning:

ng vehicle server source address>

TA = <Towed vehicle target address>

RA = <Towed vehicle remote client target address>

TA type = {

NOTE 1

6.3 Appl

6.3.1 Gen

This subcla

6.3.2 Apglication layer service parameters

6.3.21 (

This subcla
Service spe

g

\

6.3.2.2

The param

location of 4 client or server on the local network.

FPhysical target addresses>

[A_type identifies the TA and RA target address type.
ication layer services

eral

Lise specifies the application layer services for diagnostics.

seneral

use specifies the general application layer service parameter and the respective parameter for|
cific parameters are specified in 6.3.4.

ource address (SA)

pter source address (SA) contains the client or server source address. It represents the phyj

ing vehicle client source address>|
ed vehicle source address>

arget address (TA)
bter target address (TA) contains the client or server target address. It represents the phy;

h client or server or a functional group of servers on the local network. The target address tyq
by the parameter TA type.

ed.vehicle target address>|

mat.

sical

sical
e is

mavahicla cliant taraat addraccos]
gV CTrhCre-Cnerrtargetaatress™

<Towing vehicle server target address>

SA= {
<Tow
<Tow
}

6.3.2.3 1

The param

location of

determined

TA= {
<Tow
<Tov
}

6.3.2.4

Target address type (TA_type)

The parameter target address type (TA_type) determines the address type of the target address TA and the

remote add

ress RA, in the case that the remote address corresponds to a target address.

TA_type ={
<Physical target addresses>|
<Functional target addresses>

}

10
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6.3.2.5 Remote address (RA)

The remote address (RA) contains the remote addresses of servers or clients on a remote network.
Depending on the respective application layer primitive, RA represents either a remote target address or a
remote source address.

RA = {

<Towed vehicle remote server target address>|
<Towed vehicle remote server source address>|
<Towed vehicle remote client source address>|
<Towed vehicle remote client target address>

6.3.

Sen

Sen

<S¢

<S¢
resy

<S¢

}

.6  ServiceParameter
iceParameter is a record which contains the respective service parameters of the service prim
iceParameter = {

<<Service name> request service parameter>|

<<Service name> positive response service parametef>|
<<Service name> negative response service parameter>

}

rvice name> request service parameters are those followingdhe’<service name> request servi

rvice name> positive response service parameters are’those following the <service nam
onse service identifier.

rvice name> negative response service parameters are those following the negative respo

identifier.
6.3.8 Application layer service data units (A_SDU)
Thel| application layer service data units (A_SDU) of the diagnostic service primitives have th
fornpats:
<Sgrvice name>.Request = ({
<SA>;
<TA>;
<TA_Type>;
<RA>;

<S¢

<<Service name> request service identifier>;
<<Service name> request service parameter>

}

tive.

e identifier.

e> positive

nse service

e following

rvice'name>.Indication = < <Service name>.Request>

<Service name>.Response = {

<SA>;

<TA>;

<TA_Type>;

<RA>;

<<Service name> response service identifier>;
<<Service name> response service parameter>

}

<Service name>.Confirmation = <<Service name>.Response>

© I1SO 2005 — All rights reserved
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Negative<Service name>.Response = {
<SA>;
<TA>;
<TA_Type>;
<RA>;
<Negative response service identifier>;
<<Service name> negative response service parameter>

}

Negative<Service name>.Confirmation = <Negative<Service name>.Response>

6.3.4 Basjc diagnostic services

6.3.4.1 Services

The specifigd diagnostic services for basic diagnostics shall be as specified in Table 6.

Table 6 — Services for basic diagnostics

Service name Request Response
ReadDataByldentifier 2246 6246
ReadDTClInformation 1946 5946
NegativeResponse @ — 7F16
@  The negative response service identifier is followed by the
<Service name>RequestServiceldentifier.

The diagndstic services specification includes tables which list diagnostic services and respective seryvice
primitive parameters. For all services and service.primitive parameters, the presence is specified by| the
convention palues (Cvt) listed in Table 7.

Table 7 — Diagnostic service primitive parameter conventions

Cvt Name Description
M Mandatory The serviCe or service primitive parameter shall be present.
C Conditional The'service or service primitive parameter can be present, based on certain criteria

(€.g. due to a certain sub-function).

S Selection The service or service primitive parameter is mandatory (unless otherwise specified) and
is a selection from a given list of services or service primitive parameters.

U User option The service or service primitive parameter may or may not be present, depending on
dynamic usage by the user.

NOTE A service identifier marked as mandatory does not imply that this service has to be supported.
6.3.4.2 ReadDTCInformation service

6.3.4.2.1 General

The service ReadDTCInformation is used to request diagnostic trouble code (DTC) and corresponding
severity and functional unit information.

12 © ISO 2005 — All rights reserved
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6.3.4.2.2 ReadDTCInformation service parameters

6.3.4.2.2.1 General

The service parameter of the ReadDTClInformation service specified in this subclause shall be supported for
basic diagnostics.

6.3.4.2.2.2 Sub-function

For basic diagnostics the ReadDTClInformation sub-functions shown in Table 8 shall be supported to enable a

cliept-torequest-severity-and—functionat-unit-information—FheBFC—format-forbasicdiagnosticsyshall be as

spegified in Annex B.

Sub-function: 8 Bit= {
<ReportNumberOfDTCBySeverityMaskRecord>|
<ReportDTCBySeverityMaskRecord>|
<ReportSeverityInformationOfDTC>

}

Table 8 — ReadDTCInformation sub-functions forcbasic diagnostics

Hex Definition Cvt

0 | ReportNumberOfDTCBySeverityMaskRecord M
Retrieve a count of the number of DTCs matching a client-defined severity mask record.

This parameter specifies that the server shall transmit.fathe client the number of DTCs matching a
client defined severity mask record.

0B | ReportDTCBySeverityMaskRecord M

Retrieve a list of severity and functional unit,information, which satisfies a client-defined severity mas
record.

=~

This parameter specifies that the server shall transmit to the client a list with severity, functional unit,

DTC, failure type and status infortation of stored DTCs matching a client-defined severity mask recgrd.

0P |ReportSeveritylnformationQfDTC U

=

Retrieve severity and functional unit information for a client-defined DTCMaskRecord.

This parameter specifies that the server shall transmit to the client the severity, functional unit, DTC,
failure type and status information matching a client-defined DTCMaskRecord.

6.3.4.2.2.3 DTCSeverityMaskRecord

Thel DTCSeverityMaskRecord consists of the DTCSeverityMask and the DTCStatusMask.

DT(¢SeverityMaskRecord: 16 Bit= {
<DTCSeverityMask>;
<DTCStatusMask>

}

6.3.4.2.24 DTCSeverityMask

The DTCSeverityMask shall be used in the request message by a client to request DTC information with
severity information matching the DTCSeverityMask. A DTC’s severity value matches the DTCSeverityMask if
any one of the DTC’s actual severity bits is set to '1' and the corresponding severity bit in the
DTCSeverityMask is also set to '1' (i.e., if the DTCSeverityMask is bit-wise logically ANDed with the DTC’s
actual severity and the result is non-zero, then a match has occurred).

© IS0 2005 — Al rights reserved 13
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DTCSeverityMask: 8 Bit = 00100000, .... 11100000,

NOTE

The value 00000000, shall not be used for the DTCSeverityMask

DTCSeverityMask values shall be as specified in Table 9.

The lower 5 bits of the DTCSeverityMask are reserved for future use and shall be set to 00000,.

Table 9 — DTCSeverityMask specification

Valu Pescription €vt

xx1 000p0, MaintenanceOnly [\
This value indicates that the failure requests a check of the vehicle at the next maintenance.

x1x 000p0, CheckAtNextHalt W
This value indicates that the failure requires a check of the vehicle at the next halt.

1xx 000P0, Checklmmediately m
This value indicates that the failure requires an immediate check of the_.vehicle.

Bit position mprked with ‘x’ might be set to ‘0’ or “1".

6.3.4.2.2.5

The DTCSt
with DTC §
any one of
also set to
result is no
server doeg
support. Th

DTC status

DTCStatus

DTCStatusMask

atusMask shall be used in the request message by a. client to request DTC information of D
tatus information matching the DTCStatusMask. ADTC’s status matches the DTCStatusMa
he DTC’s actual status bits is set to “1” and the corresponding status bit in the DTCStatusMag
“1” (i.e., if the DTCStatusMask is bit-wise logically ANDed with the DTC’s actual status and
n-zero, then a match has occurred). If the client specifies a status mask that contains bits that

not support, then the server shall process the DTC information using only the bits that it g
e DTCStatusMask bits shall be as specified in Table 10.

L
=]

bits are specified in Annex B.

Miask: 8 Bit = 00000001, .../ N 11111,

Table 10 — DTCStatusMask bits

TCs

k if

K is

the
the

oes

Value Description Cwuyt
XXXX XXK1 o TestFailed M
XXXX XX[1 X9 TestFailedThisMonitoringCycle C
XXXX X1KXo PendingDTC
XXXX 1 XKX5 ConfirmedDTC
XXXTXXXXp TestNotCompletedSincelLastClear Cc2
XXX XXXXp TestFailedSincelLastClear C2
XTXX XXXXo TestNotCompletedThisMonitoringCycle
TXXX XXXXo WarningIndicatorRequested U

Bit position market with ‘X’ might be set to ‘0’ or ‘1°.

C1: Bit 1 (TestFailedThisMonitoringCycle) is mandatory if bit 2 (PendingDTC) is supported.
Bit 1 (TestFailedThisMonitoringCycle) is user optional if bit 2 (PendingDTC) is not supported.

C2: Bit 4 (TestNotCompletedSinceLastClear) and bit 5 (TestNotFailedSinceLastClear) shall always be supported together.

14
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6.3.4.2.2.6 ReportType

ReportType is an echo of the sub-function parameter in the request message from the client.
ReportType = <Sub-function>

6.3.4.2.2.7 DTCStatusAvailabilityMask

The DTCStatusAvailabilityMask represents the DTC status bits that are supported by the server. Bits that are
not supported by the server shall be set to 0. The DTCStatusAvailabilityMask bits shall be as specified in
Table_14

DTQ status bits are specified in Annex B.

DT(¢StatusAvailabilityMask: 8 Bit = 00000001, .... 11111111,

Table 11 — DTCStatusAvailabilityMask bits

Value Description Cvt
XXXX XXX 15 TestFailed M
XXXX XX1Xo TestFailedThisMonitoringCycle C1
XXXX X1XXo PendingDTC U
XXXX 1XXXo ConfirmedDTC
XXXTXXXXo TestNotCompletedSinceLastClear Cc2
XXTX XXXXo TestFailedSincelLastClear C2
XTXX XXXXo TestNotCompletedThisMonitoringCycle
1XXX XXXXp WarninglIndicatorRequested u

Bit gosition market with ‘x’ might be set to ‘0’ or ‘1.

C1:|Bit 1 (TestFailedThisMonitoringCycle) is mandatory if bit 2 (PendingDTC) is supported.
Bit 1 (TestFailedThisMonitoringCycle).is user optional if bit 2 (PendingDTC) is not supported.

C2:|Bit 4 (TestNotCompletedSinceLagtClear) and bit 5 (TestNotFailedSinceLastClear) shall always be supported together|

6.3.4.2.2.8 DTCEormatldentifier
Thel DTCFormatldentifier parameter identifies the format of DTC's reported by the server.
DTCFormatidentifier = <ISO11992DTCFormat>

ISON11992DTCFormat = 34

All other DTCFormatldentifier values are reserved for future specification.

6.3.4.2.2.9 DTCCount

DTCCount contains the DTCCountHighByte and DTCCountLowByte parameters sent in response to a
ReportNumberOfDTC request. DTCCount shall provide the number of DTC’s that match the DTCStatusMask
defined in the client’s request.

DTCCount = {<DTCCountHighByte>;<DTCCountLowByte>} = 0,,...65535,.

© I1SO 2005 — All rights reserved 15


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

6.3.4.2.2.10

DTCAndSeverityRecord

The DTCAnNndSeverityRecord contains one or more groupings of DTCSeverity,
DTCHighByte, DTCMiddleByte, DTCLowByte, and statusOfDTC.

DTCAndSeverityRecord = {

<DTCSeverity#1>;
<DTCFunctionalUnit#1>;
<DTCHighByte#1>;
<DTCMiddleByte#1>;
<DTCLowByte#1>;

DTCFunctionalUnit,

6.3.4.2.2.11

<StatusOfDTC#1>
<DTCSeverity#n>;
<DTCFunctionalUnit#n>;
<DTCHighByte#n>;
<DTCMiddleByte#n>;
<DTCLowByte#n>;
<StatusOfDTC#n>

}

DTCSeverity

The DTCSgverity identifies the importance of the failure for the vehiclecoperation and/or system function|and
enabless r¢commended actions to be displayed to the driver. ThexDTCSeverity shall be as specifiefd in

Table 12.

The lower § bits of the DTCSeverity are reserved for future usé.and shall be set to 00000,.

DTCSeverity: 8 Bit = {

<MaintenanceOnly>|
<CheckAtNextHalt>|
<Checklmmediately>

Table\12 — DTCSeverity specification

Valug¢ Description Cvt

000 00000, NoSeverityAvailable U
There.is\no severity information available.

001 00000, MaintenanceOnly M
This value indicates that the failure requests a check of the vehicle at the next
maintenance.

010 00000z CheckAtNextHalt M
This value indicates that the failure requires a check of the vehicle at the next halt.

100 00000, Checklmmediately M
This value indicates to the failure requires an immediate check of the vehicle.

16
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4.2.2.12 DTCFunctionalUnit

The DTCFunctionalUnit identifies the corresponding basic vehicle and/or system function which reports the
DTC.

DTCFunctionalUnit: 8 Bit = 04 ...

255,

DTCFunctionalUnit values are specified in Annex B.

6.3.4.2.2.13 DTCHighByte, DTCMiddleByte and DTCLowByte

DTCHighByte, DTCMiddleByte and DTCLowByte together represent a unique identification <{ny
spetific diagnostic trouble code supported by a server. The DTCHighByte and DTCMiddleByte

circyit or system that is being diagnosed. The DTCLowByte represents the type of fault in the Circu
(DTCFailureTypeByte, e.g. sensor open circuit, sensor shorted to earth, algorithm based failure, et
DTC: 16 Bit = {<DTCHighByte>;<DTCMiddleByte>}

DT(QFailureTypeByte: 8 Bit = <DTCLowByte>

6.3.4.2.2.14 StatusOfDTC

StafjusOfDTC is the status of a particular DTC (e.g. pending DTC). The StatusOfDTC bits are

Annex B.

StajusOfDTC: 8 Bit = 00000000, ... 11111111,

6.3.4.2.3 ReadDTCInformation — ReportNumberOfDTCBySeverityMaskRecord

Thel ReadDTClInformation service request parameters shown in Table 13 shall be used by the clien

the

humber of stored DTC’s matching the DT CSeverityMaskRecord.

Table 13 — ReportNumberOfDTCBySeverityMaskRecord request parameter

mber for a
represent a
it or system

).

-
b

specified in

t to request

A_Data byte Parameter name Cvt Hex value

#1 ReadDTClnformation request service identifier M 19
Sub+function =

#2 ReportNumberOfDTCBySeverityMaskRecord M 07
DTCSeverityMaskRecord = {

#3 DTCSeverityMask M 00-FF

#4 DTCStatusMask } M 00-FF

Th ReadDTClnformation service response ngrgmnfnre shown in Tahle 14 chall he 11sed h\l tHe server to

send the number of stored DTC'’s matchmg the DTCSeverityMaskRecord to the client.

NOTE

© I1SO 2005 — All rights reserved
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Table 14 — ReportNumberOfDTCBySeverityMaskRecord positive response parameter

A_Data byte Parameter name Cvt Hex value
#1 ReadDTClInformation response service identifier M 59
ReportType =
#2 ReportNumberOfDTCBySeverityMaskRecord M 07
#3 DTCStatusAvailabilityMask M 00-FF
#4 DTCFormatldentifier =
ISO11992DTCFormat M 03
DTCCount ={
#5 DTCCountHighByte M 00-FH
#6 DTCCountLowByte } M 00-FH

6.3.4.2.4 |ReadDTCInformation — ReportDTCBySeverityMaskRecord

The ReadDJ|T CInformation service request parameters shown in Table 15 shall be used by the client to reqpest
the stored DTC’s matching the DTCSeverityMaskRecord.

Table 15 — ReportDTCBySeverityMaskRecord request parameter

A_Data pyte Parameter name Cvt Hex value
#1 ReadDTClInformation request service identifier M 19
Sub-function =
#2 ReportDTCBySeverityMaskRecord M 08
DTCSeverityMaskRecord = {
#3 DTCSeverityMask M 00-FH
#4 DTCStatusMask } M 00-FH

The ReadQTClInformation service respanse parameters shown in Table 16 shall be used by the servegr to
send the stpred DTC’s matching the DT CSeverityMaskRecord to the client.

NOTE $tatusOfDTC informationisupported by the server are indicated by the DTCStatusAvailabilityMask.
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A_Data byte Parameter name Cvt Hex value
#1 ReadDTClInformation response service identifier M 59
ReportType =
#2 ReportDTCBySeverityMaskRecord M 08
#3 DTCStatusAvailabilityMask M 00-FF
DTCAndSeverityRecord = {
#4 DTCSeverity #1 C1 00-FF
#5 DTCFunctionalUnit #1 C1 00-FF
#6 DTCHighByte #1 (0% 00-FF
#7 DTCMiddleByte #1 C1 00-FF
#8 DTCLowByte #1 C1 00-FF
#9 StatusOfDTC #1 C1 00-FF
#n-5 DTCSeverity #m C2 00-FF
#n-4 DTCFunctionalUnit #m C2 00-FF
#n-3 DTCHighByte #m C2 00-FF
#n-2 DTCMiddleByte #m C2 00-FF
#n-1 DTCLowByte #m Cc2 00-FF
#n StatusOfDTC #m} Cc2 00-FF
C1:[This parameter is only present if DTC information is available to'be reported.
C2:[This parameter is only present if more than one piece of DFC-information is available to be reported.
6.3.4.2.5 ReadDTCInformation — ReportSeveritylnformationOfDTC
The| ReadDTCInformation service request parameters shown in Table 17 shall be used by the client to request
the peverity and functional unit information of stored DTC’s matching the DTCMaskRecord.

Table 17— ReportSeveritylnformationOfDTC request parameter

A_Data byte Parameter name Cvt Hex value

#1 ReadDTClInformation request service identifier M 19
Sub-function =

#2 ReportSeverityInformationOfDTC M 09
DTCMaskRecord = {

#3 DTCHighByte M 00-FF

#4 DTCMiddleByte M 00-FF

#5 DTCLowByte } M 00-FF

The ReadDTCInformation service response parameters shown in Table 18 shall be used by the server to
send the stored DTC’s matching the DTCMaskRecord to the client.

NOTE

© I1SO 2005 — All rights reserved
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Table 18 — ReportSeverityInformationOfDTC positive response parameter

C2: This para|

Mmeter is only present if more than one piece of DTC information is available to be reported.

A_Data byte Parameter name Cvt Hex value
#1 ReadDTClInformation response service identifier M 59
ReportType =
#2 ReportSeveritylInformationOfDTC M 09
#3 DTCStatusAvailabilityMask M 00-FF
DTCANdSeverityRecord = {
#4 DTCSeverity #1 C1 00-FF
#5 DTCFunctionalUnit #1 C1 00<FH
#6 DTCHighByte #1 C1 00-FH
#7 DTCMiddleByte #1 C1 00-FH
#8 DTCLowByte #1 C1 00-FH
#9 StatusOfDTC #1 C1 00-FH
#n-9 DTCSeverity #m C2 00-FH
#n-4 DTCFunctionalUnit #m Cc2 00-FH
#n-3 DTCHighByte #m C2 00-FH
#n-2 DTCMiddleByte #m C2 00-FH
#n-1 DTCLowByte #m Cc2 00-FH
#n StatusOfDTC #m } C2 00-FH
C1: This parameter is only present if DTC information is available to be reported:

6.3.4.2.6 |ReadDTCInformation negative response
The ReadOTClInformation service negative response parameters shown in Table 19 shall be used by| the
server to inform the client that the service request has not been performed.
NOTE Response codes are specified in"Annex B.
Table 19°—ReadDTCInformation negative response parameter
A_Data pyte Parameter name Cvt Hex value
#1 NegativeResponse service identifier M 7F
#2 ReadDTClInformation request service identifier M 19
#3 ResponseCode M 00-FH
6.3.4.3 ReadDataByldentifier
6.3.4.3.1 General

The service ReadDataByldentifier shall

be used to request

RecordDataldentifier.

20

information from a server

using a
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4.3.21 General
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The service parameter of the ReadDataByldentifier service specified in this subclause shall be supported for
basic diagnostics.

For basic diagnostics RecordDataldentifier and DataRecord specified in Annex B shall be supported.

6.3.

The)

Read

For

6.3.

The)

Dat

For

6.3.

The
recq

4.3.2.2 RecordDataldentifier

RecordDataldentifier identifies a server DataRecord requested by the client.
ordDataldentifier: 16 Bit = {<Byte 1 MSB>;<Byte 2 LSB>} = 000044 .... FFFF ¢
basic diagnostics the RecordDataldentifier and DataRecord specified in Annex B:shall be supp

#.3.2.3 DataRecord
dataRecord parameter shall be used by the server to provide the requested data record to the

hRecord: Record = {<Data #1>;<Data #2>; .....;<Data #m>}

basic diagnostics RecordDataldentifier and DataRecord shall'be supported as specified in Ann

#.3.3 ReadDataByldentifier service request parameter

ReadDataByldentifier service request parameters in Table 20 shall be used by the client to r|
rds from the server identified by the RecordParameterldentifier.

Table 20 — ReadDataByldentifier request parameters

orted.

client.

ex B.

bquest data

A_Data byte Parameter name Cvt Hex value
#1 ReadDataByldentifier request service identifier M 22
RecordDataldentifier = {
#2 Byte 1 (MSB) M 00-FF
#3 Byte 2 (LSB)} M 00-FF
6.3.4.3.4 ReadDataByldentifier service response parameter

The)

sen

©IS

ReadDataByldentifier service response parameters shown in Table 21 shall be used by th
d the 'stored data record identified by the RecordParameterldentifier to the client.

e server to

O 2005 — All rights reserved
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Table 21 — ReadDataByldentifier positive response parameters

A_Data byte Parameter name Cvt Hex value
#1 ReadDataByldentifier response service identifier M 62
RecordDataldentifier = {
#2 Byte 1 (MSB) M 00-FF
#3 Byte 2 (LSB)} M 00-FF
DataRecord = { 00-FF
#4 Data#1 M 00-FF
#(m - 1)+4 Data#m} C1 00-FH
C1: This parameter is only present if the data record consists of more than one data byte.

6.3.4.3.5 |ReadDataByldentifier service negative response parameter
The ReadQataByldentifier service negative response parameters shown in Table)22 shall be used by| the
server to inform the client that the service request has not been performed.
NOTE Response codes are specified in Annex B.
Table 22 — ReadDataByldentifier negative response parameters
A_Data pyte Parameter name Cvt Hex value
#1 Negative service response identifier M 7F
#2 ReadDataByldentifier request service identifier M 22
#3 ResponseCode M 00-FH

6.3.5 Enhanced diagnostic services

Enhanced ¢
6.4 Appl

6.4.1 Gen

The applicq
link betwee

iagnostic services and serviee parameters shall comply with ISO 14229-1.
ication layer protocol

eral

n a towed and a towing vehicle for diagnostic purposes.

The application’layer protocol data unit shall have the following general format:

<A_PDU>= {

22

<SA>;
<TA>;
<TA_type>;
<RA>;

<A DATA>
}

tion layer\protocol specifies the communication between peer application layer entities on a ¢ata
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6.4.2 Application layer protocol parameter SA, TA, TA_Type, RA

The application layer protocol parameters SA, TA, TA Type and RA shall correspond to the respective
application layer service parameter.

6.4.3 Application layer protocol control information (A_PCI)

The application layer protocol control information (A_PCI) shall consist of the diagnostic service identifier.

A_PCl = {

<Serviceldentifier>

The

Sen

6.4.4 Application layer protocol data (A_DATA)

The
ser

AL

6.4.6 Application layer protocol data units (A_PDU)

The
layg

A_H

Red

}

Serviceldentifier identifies the service and respective service parameters of the service primitiy

iceldentifier = {
<<Service Name> request service identifier>|
<<Service Name> response service identifier>|
{<NegativeResponse service identifier>;<<Service Name>Tequest service iden

}

application layer protocol data shall correspond to the respective application layer service id
ice parameter.

ATA = {
<Serviceldentifier>;
<ServiceParameter>

}

application layer protocol data unit’A_PDU consist of the data communicated between peer
r entities.

DU

{

<Request>|
<Indication>|
<Response>|
<Confirmation>

}

{
<SA>;
<TA>;

uest

e.

ifier>}

entifier and

application

Indication

<TA_Type>;

<RA>;

<<Service Name> request service identifier>;
<<Service Name> request service parameter>

}

<Request>

© I1SO 2005 — All rights reserved
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Response =

{<SA>;

<TA>;

<TA_Type>;

<RA>;

{<<Service Name> response service identifier>;

<<Service Name> response service parameter>} |
{<NegativeResponse service identifier>;

<<Service Name> request service identifier>;

<<Service Name> negative response service parameter>}

}

Confirmatio

6.4.6 Apglication layer protocol timing

h = <Response>

S is
med

th a
The

out

n of

The specification of the general requirements for the communication of the application’layer entitie
independent of different diagnostic sessions. The monitoring of the application layer timing, shall be perfor
by the clienf and server application layer entities.
The A_PDUY timing diagram for confirmed services shall be as shown in Figure 5.for a service request w
physical target address and as shown in Figure 6 for a service request with a-functional target address.
correspond|ng timing parameter values shall be as specified in Table 23.
Application [layer time out values shall be as specified in Table 24, corresponding application layer time
conditions ghall be as specified in Table 25.
In the case|of a confirmed service a new service request shallnot be sent before the service confirmatio
the previous service request is received or the specific time out'has been expired.
Client Server
Application Lavyer 1to 6 Application
Layer Layer
—  Client _gt | I I
<Service>.req I I
‘///J Request-Indication |
R Y LAY |
| | —a|  Server >
| | <Service>.ind A
l_
51156 I | Serer 0
< < | | ervice>.rsp <
| e Yy Y
| I =
. erver
- Y Y & Clllent lt— | ///,14—-'-" <Service>.rsp (qf:)
< <Service>.cnf | |
5 I Pl
< e
¥ «—FF.ind |Response-Conﬁrmatio/rq
| = I u/u/// 1
f s . Y
y - Client 4/”’”}‘ I
—A <Service>.cnf
1] | |
— I I
(@) I I
y <y Clent _pl | | |
<Service>.req | I
| Request-Indication |
| A_PDU |
I \ﬂ\\»_ Server _p
! ! <Service>.ind

24

Figure 5 — A_PDU timing diagram confirmed services — physical target address
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Client Server
Application Layer 1 to 6 Application
Layer Layer
Client gl |
<Service>.req | I
Request-Indication |
_‘i__ —————————————— —‘M/—/’J A_PDU \J\
| — Serverx _gp
| <Service>.ind A
N — | =
= e | Server x e
- — 0
(’_‘2 Q /!4”’/ <Service>.rsp <
Response-Confirmation ——|
A_PDU I I T
N Y _ Y o Client _A//J | ()
Fj—' | <Service>.con | <
Ol |
« I c(v\lu | | le— ~Serverx ___
| = ! <Service>.rsp
| Q Response-Confirmation
| < A_PDU I\\Hr ___________ SN &
i___<_ Client _ lg—t— |
<Service>.con [
|
Y I
¥y 1 Client __!
A <Service>req | [ I
Request-Indication |
A _PDU \J\
| —  Server _p
! <Service>.ind
Figure 6 — A_PDU timing diagram _confirmed services — functional target addres$
Table 23 — Application layer timing values
Name Meaning
ANCT1 First client confirmation/indication after client request. min.
Delay time between request and confirmation/indication. max. 8 000 ms
ANCT2 Final client.confirmation. min.
Total execution and transmission time. max. 0 000 ms
AcT3.1 |Clientrequest after client confirmation. min. I
Service request delay time after service confirmation. max. o
ACT3.2 _[Client request after client confirmation. min. 000 ms
Service request delay time after service confirmation. max. o
ACT41 Client request repetition time. min. 00 ms
Determines the busload. max. o
SF4-2 Client request repetition fime min NCT1max
Determines the busload. max. 0
AST1 Server response time. min. 0
Delay time between server indication and first response. max. 1 000 ms
AST2 Server response time. min. 0
Total server execution time. max. 8 000 ms
NOTE A first confirmation is indicated after the reception of a negative service response with ‘Request correctly received - response
pending’ (response code 7816) or after the reception of a first frame of a multi frame message.
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Table 24 — Application layer time outs

Name Time out Purpose/Failure
ACTO1 ACT1max | Client positive or negative confirmation or FirstFrame indication after client request failed.
ACTO2 ACT2max |Final client confirmation failed after negative confirmation with response code 7845 or a
FirstFrame indication had been received.
ASTO1 AST1max |Server response after server indication failed.
ASTO2 AST2max |Final server response failed after negative server response with response code 7845 had
been sent.
Table 25 — Application layer time out conditions
Name (Re-)Start conditions Stop conditions
ACTO1 Service. requesF primitive has been sent. FirstFrame indication or service positive/ negative
> Service confirmation from network layerto | confirmation primitive to client application.
client application layer.
ACTO2 | |Service request primitive has been sent. Final service positive or negative confirmation primitiye
> Service confirmation from network layerto | (except with response code78+¢) to client application|
client application layer.
ASTO1 Service indication primitive to server application. | Service positive / negative response primitive has be¢n
sent.
> Service confirmation from network layer to server
application layer.
ASTO2 Service indication primitive to server application. | Final setvice positive or negative response primitive

(except with response code 784¢) has been sent.

>>-Service confirmation from network layer to server
application layer.

6.4.7 Appglication layer protocol error handling

The protoc
specificatio

bl error handling on the appli¢ation layer level is based on the application layer protocol tin
n. Table 26 specifies the client'and the server reaction for the specified time outs.

Table 26 —Application layer error conditions and error handling

M

'ror condition

Application layer entity activity

Server

ACTO1 or A

ASTO1 or A

Client
CTO2 expired Report time out condition to the
client application.
STO2 expired _

Report time out condition to the server
application. A following service response from

the application shall be executed.

Unknown service
request/indication

Send a negative service response with an
appropriate response code.

Unknown service
response/confirmation

client application.

Report the error condition to the

Parameter is missing in the service
request/indication.

Send negative service response with an
appropriate response code.

Parameter is missing in the service
response/confirmation

client application.

Report the error condition to the

26
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7 Presentation layer specification

No specific presentation layer functions have been specified. Presentation layer primitives are one to one
mapped on session layer primitives and vice versa without any further action.

8 Session layer specification

No specific session layer functions have been specified. Session layer primitives are one to one mapped on
transport layer primitives and vice versa without any further action.

NOTE To start, stop and maintain a diagnostic session is the task of the client and server applications| and is not a
communication related function. Therefore, the necessary services are provided by the application layer-gntities to the
respective application.

9 |Transport layer specification

No ppecific transport layer functions have been specified. Transport layer primitives are one to gne mapped
on network layer primitives and vice versa without any further action.

NOTE The functionality for segmenting and reassembling of data records.is provided by the network layer entities.
Trar|sport layer addresses are one to one mapped on network addresses.

10 |[Network layer specification

10.1 General

The| network layer function, service and proto¢ol specifications comply with ISO 15765-2. |[In case of
diffgrences the specifications of this part of ISO_11992 shall have precedence.

For|the communication between road vehicles and their towed vehicles the restrictions descrjbed in this
cladse shall apply in addition.

10.2 Network layer functions

10.2.1 General

The| network layer entities provide functions for the transport of diagnostic data via the| respective
communication link—~These functions shall be used by application layer entities requesting thg respective
network layer service via the layers in between. The communication between two network layer gntities shall
be qf the half-diiplex type.

10.2.2 Message routing

The| network layer entities shall provide message routing functions to support communication between servers
and clients on the road vehicle (main) local network and the trailer (remote) local networks. The routing
mechanism and possible address format conversion algorithms within each vehicle local network are left open
to the user of this part of ISO 11992,

An example is given in Annex C.

10.2.3 Segmented message transmission

For the diagnostic message transmission, the network layer protocol is used on specified diagnostic
communication channels (see 10.2.6).

NOTE For the diagnostic communication, the network layer protocol is used even if less than 8 bytes are transmitted
(SingleFrame transmission).
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10.2.4 Message addressing

Remote network addressing is used by means of the mixed address format. The network layer address
information N_AI shall be encapsulated in the data link layer service parameters and the first byte of the data
link layer data field. The relation between network layer address information, PDU1 data link layer parameters
and the identifier specification according to ISO 11992-2 and ISO 11992-3 is given in 11.2.4.

10.2.5 Establishing, maintaining and termination of connections

For the diagnostic data transmission between towing and towed vehicles the following limitations apply:

a) multifre

b) single
addres

In case of
automatical
A connectid

frame messages may use multi point (1 to n) connectionless transmission with |functi
5ing or point to point (1 to 1) connections with physical addressing.

a multiframe message, connections between peer entities shall be established“and mainta
y with the transmission/reception of the first flow control frame from the receiver of the mess
n shall be automatically terminated after the transmission/reception of the,last consecutive fr:

me (segmented) messages shall use point to point (1 to 1) connections with physical addressir|1g;

bnal

ned
hge.
hme

or the expirfation of a correspondent time out. Only one connection between twolpeer network layer enfjties

shall be alld

wed at the same time.

10.2.6 Diagnostic communication channels (DCC)

The networ
N_AE (see

kK layer parameter MTYPE (see 10.3.2) and the meaning.of the network layer extended add

communications channels DCC. The DCC naming convention is-shown in Figure 7.

DCC x y-z a
-I—— Adress mode:

R Physical adressing
> Functional adressing

Data link:
1: Brake and running gear equipment
2: General purpose equipment

Towed vehicle position:

1: Towed vehicle position #1
2: Towed vehicle position #2
3: Towed vehicle position #3
4: Towed vehicle position #4
5: Towed vehicle position #5

Direction:

(€SS

10.3.3.5) mapped in the first data byte of each CAN. frame is specified by means of diagngstic

28

t—Towing totowed-vetticte
1: Towed to towing vehicle

DiagnosticCommunicationChannel

Figure 7 — DCC naming convention
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Each communication channel is identified by the following identifier parameters:

a) DataPage DP;

b) ParameterFormat PF;

c) DestinationAddress DA or SourceAddress SA.
NOTE

ISO 11992-4:2005(E)

DA corresponds to the PS field according to the PDU1 data link layer format (see Clause 11).

The resulting diagnostic communication channels shall be as specified in Tables 27 to 30.

Table 27 — DCCs for braking and running gear equipment — Physical addressing

DiagnosticCommunicationChannel % ﬁ DP| PF | DA | SA 'd?:;f)ie’ Ad erZLaEﬂf;:sion
Corlnmercial vehicle to towed vehicle 1 [DCC11-1P| 7 | 0 | 0 |206]200| xx | 1CCEC8xX | TargetAddressExtension
Corlnmercial vehicle to towed vehicle 2 [DCC12-1P| 7 | 0 | 0 |206]|192| xx | 1€CECOxx | TargetAddressExtension
Corlnmercial vehicle to towed vehicle 3 [DCC13-1P| 7 | 0 | O |206|184| xx \1€CEB8xx | TargetAddressExtension
Corlnmercial vehicle to towed vehicle 4 [DCC14-1P| 7 | 0 | O |206|176| xx | 1CCEBOxx | TargetAddregsExtension
Corlnmercial vehicle to towed vehicle 5 [DCC15-1P| 7 | 0 | 0 |206}.468 | xx | 1TCCEA8xx | TargetAddressExtension
Towed vehicle 1 to commercial vehicle [ DCC21-1P| 7 | 0 | 0 |206,| xx [200|1CCExxC8 | SourceAddressExtension
Towed vehicle 2 to commercial vehicle [ DCC22-1P| 7 | 0 | 0,|206| xx [192]|1CCExxCO | SourceAddressExtension
Towed vehicle 3 to commercial vehicle [ DCC23-1P| 7 | 00 |206| xx | 184 | 1CCExxB8 | SourceAddressExtension
Towed vehicle 4 to commercial vehicle | DCC24-1P| 7 (5,0 | 0 |206| xx | 176 | 1CCExxBO0 | SourceAddressExtension
Towed vehicle 5 to commercial vehicle [DCC25-1P+, 7 | 0 | 0 |206| xx |168| 1CCExxA8 | SourceAddressExtension

Table 28 — DCCs for braking and running gear equipment — Functional addressing

DiagnosticCommunicationChannel % Q DP| PF | DA | SA Idt(err]:ixf)ier AddrlzztsaEizla:sion
Corlnmercial vehicle to towed vehicle 1 [DCC11-1F| 7 | 0 | 0 |205]|200| xx | 1CCDC8xx | TargetAddregsExtension
Corlnmercial vehicle4o'towed vehicle 2 [DCC12-1F| 7 | 0 | 0 |205]|192| xx | 1CCDCOxx | TargetAddregsExtension
Corlnmercial vehigcle to towed vehicle 3 [DCC13-1F| 7 | 0 | 0 |205]|184| xx | 1CCDB8xx | TargetAddregsExtension
Corlnmercial vehicle to towed vehicle 4 [DCC14-1F| 7 | 0 | 0 |205]|176| xx | 1CCDBOxx | TargetAddressExtension
Corlnmercial vehicle to towed vehicle 5 [DCC15-1F| 7 | 0 | 0 |205]|168| xx | 1CCDA8xx | TargetAddressExtension
To\,Lerl {ehicle 1 to commercialvehicle IDCC2141E1l 7 1 0 | 0 1205 xx [200l1CcCDxxC8 ] SourceAddrekssExtension
Towed vehicle 2 to commercial vehicle [ DCC22-1F| 7 | 0 | 0 |205| xx [192|1CCDxxCO0 | SourceAddressExtension
Towed vehicle 3 to commercial vehicle [DCC23-1F| 7 | 0 | 0 |205| xx | 184 | 1CCDxxB8 | SourceAddressExtension
Towed vehicle 4 to commercial vehicle [DCC24-1F| 7 | 0 | 0 |205| xx |[176| 1CCDxxB0 | SourceAddressExtension
Towed vehicle 5 to commercial vehicle [DCC25-1F| 7 | 0 | 0 |205| xx [ 168 | 1CCDxxA8 | SourceAddressExtension
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Table 29 — DCCs for general purpose equipment — Physical addressing

DiagnosticCommunicationChannel % % DP| PF | DA | SA Id((a:;:‘)ier AddrzztsaE:::;?\sion
Commercial vehicle to towed vehicle 1 [DCC11-2P| 7 | 0 | 0 |206|201 | xx [ 1CCEC9xx | TargetAddressExtension
Commercial vehicle to towed vehicle 2 [DCC12-2P| 7 | 0 | 0 |206|193 | xx [ 1CCEC1xx | TargetAddressExtension
Commercial vehicle to towed vehicle 3 [DCC13-2P| 7 | 0 | 0 |206|185| xx [ 1CCEB9xx | TargetAddressExtension
Commercial vehicle to towed vehicle 4 [DCC14-2P| 7 | 0 | 0 |206|177 | xx [ 1CCEB1xx | TargetAddressExtension
Commercial vehicle to towed vehicle 5 [DCC15-2P 7 [ 0 [ 0 [206[169| xx [ 1CCEA9xx | TargetAddressExtension
Towed vehig¢le 1 to commercial vehicle | DCC21-2P| 7 | 0 | 0 [206| xx |201 | 1CCExxC9 | SourceAddressExtengion
Towed vehig¢le 2 to commercial vehicle |DCC22-2P| 7 | 0 | 0 [206| xx | 193 | 1CCExxC1 | SourceAddressExtengion
Towed vehi¢le 3 to commercial vehicle |DCC23-2P| 7 | 0 | 0 [206| xx | 185 | 1CCExxB9 | SourceAddressExtengion
Towed vehig¢le 4 to commercial vehicle |DCC24-2P| 7 | 0 | 0 [206| xx | 177 | 1CCExxB1 | SourceAddressExtengion
Towed vehig¢le 5 to commercial vehicle |DCC25-2P| 7 | 0 | 0 [206| xx | 169 | 1CCExxA9 | SourceAddressExtengion

Table 30 — DCCs for general purpose equipment — Functional addressing

DiaghosticCommunicationChannel % % DP| PF | DA \SA Id((a:g:‘)ier AddrlzztsaEf)::;isio I
Commercial vehicle to towed vehicle 1 [DCC11-2F | 7 | 0 | 0 |205{201 | xx [1CCDC9xx | TargetAddressExtengion
Commercial vehicle to towed vehicle 2 [DCC12-2F| 7 | 0 | 0 |205|193 | xx [1CCDC1xx | TargetAddressExtengion
Commercial vehicle to towed vehicle 3 [DCC13-2F | 7 | 0 |.0.7205|185| xx [ 1CCDB9xx | TargetAddressExtengion
Commercial vehicle to towed vehicle 4 [DCC14-2F | 7 |*0 0 |205|177 | xx [ 1CCDB1xx | TargetAddressExtengion
Commercial vehicle to towed vehicle 5 [ DCC15-2F | 7| 0 | 0 |205|169 | xx [ 1CCDA9xx | TargetAddressExtengion
Towed vehig¢le 1 to commercial vehicle | DCC21-2F' 7 | 0 | 0 [205| xx |201 | 1CCDxxC9 | SourceAddressExtengion
Towed vehig¢le 2 to commercial vehicle | DCC22-2F | 7 | 0 | 0 [205| xx | 193 | 1CCDxxC1 | SourceAddressExtengion
Towed vehi¢le 3 to commercial vehicle [DEC23-2F | 7 | 0 | 0 [205| xx | 185 | 1CCDxxB9 | SourceAddressExtengion
Towed vehig¢le 4 to commercial vehicle{ DCC24-2F | 7 | 0 | 0 [205| xx | 177 | 1CCDxxB1 | SourceAddressExtengion
Towed vehig¢le 5 to commercial vehicle | DCC25-2F | 7 | 0 | 0 [205| xx | 169 | 1CCDxxA9 | SourceAddressExtengion
10.2.7 Profocol timing supervision

The peer n¢twork'layer entities communicating over a connection shall supervise the protocol timing and ghall

take the reqpéctive actions in the case a specified time out occurs.

10.3 Network layer services

10.3.1 General

The network layer entities shall support the N_USDATA network layer service which provides functions to
segment, transmit and assemble data records. The N_ChangeParameter service shall not be supported.

30

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

10.3.2 Network layer service parameter

10.3.2.1 General

This subclause specifies the network layer service parameters used for diagnostic communication.

10.3.2.2 Message type (MTYPE)

The parameter MTYPE identifies the message data content and address format. For the diagnostic
communication between road vehicles and their towed vehicles the MTYPE parameter shall be coded by

FAH ' H i lo le—f 409 0\
means-or Ulayriustv LCUIMmmurmeatiorr uiarmicis (STT TU.£.0 ).

MTYPE = <Remote Diagnostics>
10.3.2.3 Network layer address information (N_AI)

10.3.2.3.1 General
The| network layer address information N_Al shall be a data record which consists of the following parameters.

N_Al: Record = {
<N_TAtype>;
<N_TA>;
<N_SA>;
<N_AE>

}

10.3.2.3.2 Network layer target address type (N=TAtype)

Thig parameter contains the message priority;)the message data content, the target address type and the
addfess type of the network layer addressextension AN_AE in the case that it represents a target address
extgnsion.

N_TAtype: Record = {

<Priority>;
<ReservedBit>;
<DataPage>;
<PDUFormat>
}

10.3.2.3.2.1 Priority (PRIO)
The priorityzshall be used to optimize the message latency time.

PRIO:3 Bit=7

10.3.2.3.2.2 Reserved bit (RES)

This bit is reserved for future expansion.

RES: 1 Bit=0

10.3.2.3.2.3 Data page (DP)

The data page (DP) identifies together with the PDUFormat parameter the message data content.

DP:1Bit=0
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10.3.2.3.2.4 PDU format (PF)

The PDU format (PF) parameter determines together with the data page information (DP) the PDU format, the
message data content, the target address type and the address type of the address extension in the case that
N_AE represents a target address extension.

20644 = PDU1 (PS=DA); Diagnostic Message; Mixed addressing; Physical target addresses.

205,5 = PDU1 (PS=DA); Diagnostic Message; Mixed addressing; Functional target addresses.

10.3.2.3.3 |Network layer target address (N_TA)

The netwofk layer target address N_TA represents the target address of the message receiver. [The
parameter ghall correspond to the destination address DA of the ISO 11992 identifier definition:

N_TA: 8 Bif=
<Towed vehicle target address>|

<Towing vehicle client target address>|
<Towing vehicle server target address>

}
10.3.2.3.4 |Network layer source address (N_SA)

The netwolk layer source address N_SA represents the source ‘address of the message sender. [This
parameter ghall correspond to the source address SA of the ISO 11992 identifier definition.

N_SA: 8 Biff =
<Towed vehicle source address>|

<Towing vehicle client source address>|
<Towing vehicle server source address>

}
10.3.2.3.5 |Network layer address extension’(N_AE)

The network layer address extension N)AE represents a client or server local address on the towed vehicle
local network.

Whether N| AE represents a target or source address is specified by means of diagnostic communication
channels (see 10.2.6).

N_AE: 8 Bif = {<TargetAddressExtension> |
<SourceAddressExtension> }

10.3.2.4 esSage data (A_DATA)

The MessageData represents the data record which shall be fransmitted.

MessageData: Record = {<A DATA>}

10.3.2.5 Message length (Length)

The parameter Length identifies the number of message data bytes. The maximum length allowed is 255,
bytes.

Length = { <N>; 0 <= N <= 255,.}

NOTE The USDT protocol allows a maximum of 4095,7 MessageData bytes. For the diagnostic communication
between towing and towed vehicles, the length is limited to 2554, bytes.
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N_Result is an internal network layer parameter which identifies the result of a service request or indication.

N_Result = {
N_OK|
N_TIMEOUT_A |
N_TIMEOUT _Bs |
N_TIMEOUT_Cr |
N_WRONG_SN |
N_INVALID_FS |

N_UNEXP_PDU |
N_WFT_OVRN |

N_ERROR
}

whdre

N_OK:
N_TIMEOUT_A:
N_TIMEOUT _Bs:
N_TIMEOUT _Cr:
N_WRONG_SN:
N_INVALID_FS:

N_UNEXP_PDU:
N_WFT_OVRN:

N_BUFFER_OVFLW:
N_UNEXPECTED_DLC:
N_ERROR:

N_BUFFER_OVFLW |
N_UNEXPECTED_DLC |

The service execution has completed successfully.

Timer N_Ar/N_As has passed its timeoutwalue N_Asmax/N_Amax.
Timer N_Bs has passed its timeout value N_Bsmax.

The timer N_Cr has passed its timeout value N_Crmax.

Reception of an unexpected sequence number (PCI.SN) value.

Invalid or unknown FlowStatus value has been received in a flow
N_PDU.

Reception of an unexpected protocol data unit.

Reception of a flowcontrol WAIT frame that exceeds the maximum
N_WFTmax.

Reception of a-flow control (FC) N_PDU with FlowStatus = OVFLW.

N_PDU has been received with fewer CAN data bytes than expects

Generalerror. An error has been detected by the network layer e
other parameter value can be used to better describe the error.

10.3.3 Network layer service'data units (N_SDU)

10.3.3.1 General

The| network layer senvice data units (N_SDU) have the following general format:

<Sqgrvice name>_<Service primitive> = {

<MTYPE>
<N_AI>
<Service primitive parameter>

control (FC)

counter

bd.
htity and no

1

J

10.3.3.2 N_USData.Request service primitive

The service primitive requests transmission of <MessageData> with <Length> bytes from the sender to the
receiver peer entity identified by <N_Al>.

N_USData.Request = {

<MTYPE>;
<N_Al>;
<MessageData>;
<Length>;

}
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10.3.3.3 N_USData.Confirmation service primitive

The service primitive confirms the completion of a N_USData service request identified by <N_Al> parameter.
The parameter <N_Result> provides the status of the service request.

N_USData.Confirmation = {
<MTYPE>;
<N_AI>;
<N_Result>;

}

10.3.3.4 N_USData_FF.Indication service primitive

The servicg primitive indicates the reception of a first frame (FF) of a segmented message with| <Length>
bytes from @ peer entity identified by <N_AI> to the adjacent upper layer.

N_USData.|ndication = {
<MTYPE>;
<N_AI>;
<Length>;
}

10.3.3.5 N_USData.Indication service primitive

The servicq primitive indicates <N_Result> events and delivers <MessageData> with <Length> bytes recejved
from a peer entity identified by <N_AI> to the adjacent upper layer.

N_USData.|ndication = {

<MTYPE>;
<N_AI>;
<MessageData>;
<Length>;
<N_Result>

}

10.4 Network layer protocol

10.4.1 Genleral

The network layer protocol-describes the communication between peer network layer entities on a data|link
between a fowed and a towing vehicle.

10.4.2 Network layer’protocol parameter

10.4.2.1 etwork layer protocol address information (N_AI)

The network layer protocol address information N_Al shall correspond to the respective network layer address
information.

10.4.2.2 Network layer protocol control information (N_PCI)

10.4.2.2.1 General

The network layer protocol control information N_PCI shall be used in the network layer PDU. It encodes the
network layer PDU type and network layer protocol control information.
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N_PCI = {

The encoding of the network layer protocol information N_PCI shall be as shown in Table 31.

<SingleFrame PCI>|
<FirstFrame PCI>|

<ConsecutiveFrame PCI>|

<FlowControl PCI>

}

ISO 11992-4:2005(E)

Table 31 — Encoding of network layer protocol control information

Protocol control information (N_PCi)

N_PCI Bute #1
- yre Byte #2 Byte #3

PC| name Mnemonic 51413 | 2 | 1 | 0
SingleFrame PCI SF_PCI 0|0 SF.DL - -
FirgtFrame PCI FF_PCI 011 - - FF.DL —

- high nibble low byte -
ConsecutiveFrame PCI CF_PCI 110 SN - -
FloyControl PCI FC_PCI 111 FS BS STmin
RegervedByDocument RBD 4045 to FF4g reserved reserved
10.4.2.2.2 SingleFrame.DataLength (SF.DL)
Thel parameter SingleFrame.DataLength (SF.DL) determines the number of valid message datg bytes of a
single frame message.
SF.PL: 4 bit={1 < <N> < 64¢}
NOTE The network layer protocol using theimixed address format allows a maximum of six (6) MessagePata bytes in
a single frame message.
10.4.2.2.3 FirstFrame.DataLength (FF.DL)
The| parameter FirstFrame.DataLength (FF.DL) determines the number of message data pytes of a
segmented multi frame message.
FF.DL: 8 bit = { 7,9 <C<N> < 255,45}
NOTE The USDT protocol allows a maximum of 4095, MessageData bytes. For the diagnostic cqmmunication
between towing and towed vehicles the length is limited to 255, bytes.

10.4

.22.4" SequenceNumber (SN)

The parameter SequenceNumber (SN) shall be used to check the sequence of consecutive frames in a
segmented transmission. The SequenceNumber shall be set to one for the first consecutive frame of a
segmented transmission and shall be incremented by one for each following consecutive frame. After the
SequenceNumber reaches the value of fifteen, it shall be set to zero for the next consecutive frame.

SN:

4bit=0... 154,
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10.4.2.2.5

BlockSize (BS)

The parameter BlockSize (BS) shall be used by the receiving network layer peer entity in the flow control
frame to request the transmission of a maximum number of consecutive frames by the sending network layer
peer entity without an intermediate flow control frame.

The value BS =0, i.e. no intermediate flow control frames, shall not be used.

10.4.2.2.6 SeparationTime (STmin)
The parameter SeparationTime (STmin) shall be used by the receiving network layer peer entity ip.the
control frame to request a minimum time gap between the transmission of consecutive framés from
sending network layer peer entity.
STmin: 8 bif = 10, ms to 127,45 ms
10.4.2.2.7 |FlowStatus (FS)
The FlowS{atus (FS) shall be used by the receiving network layer peer entity.in the FlowControl fram
indicate to the sender whether it is ready to receive <BS> consecutive frames sent with <ST> separation ti
FS: 4 bit=] {
<ContinueToSend>|
<Wait>|
<Overflow>
}
ContinueTgSend = CTS = 0000,
Wait = WT § 0001,
Overflow = OVFLW = 0010,
BS and STmin transmitted with the first-flow control frame shall be valid during the transmission of the w
message.
10.4.2.2.8 |Network layer protocol data (N_DATA)
The network layer parameter/N_DATA contains the segments of the message data record.
N_DATA = { < record of '<N> MessageData bytes >; 1 <N <645}
NOTE For Adiagnostic communication between towing and towed vehicles this data record corresponds to

segmented g

pplication layer parameter Serviceldentifier and ServiceParameter (A_DATA).

flow
the

e to
me.

hole

the

10.4.2.3 Maximum number of FC.Wait frame transmissions (N_WFTmax)

The local entity parameter maximum number of FC.Wait frame transmissions N_WFTmax defines the allowed

maximum n

umber of consecutive FlowControl frames with FlowStatus set to Wait.

N_WFTmax =104

36

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

ISO 11992-4:2005(E)

10.4.3 Network layer protocol data units (N_PDU)

10.4.3.1 General

Four different network layer protocol data units (N_PDU) are specified which correspond to the
MixedAddressFormat:

N_PDU = {

<SingleFrame>|
<FirstFrame>|
<ConsecutiveFrame>|
<FlowControl>

}

10.4.3.2 SingleFrame N_PDU
Unsegmented single frame message with up to six message data bytes.

SingleFrame = {

<N_Al>;
<SingleFrame PCI>;
<N_DATA>

}

10.4.3.3 FirstFrame N_PDU

Firsf frame of a segmented message transmission with:a ' message length from 7, up to 255,; m¢ssage data
bytes.

FirsfFrame = {

<N_Al>;
<FirstFrame PCI>;
<N_DATA>

}

10.4.3.4 ConsecutiveFrame!N) PDU
Consecutive frame of a segmented transmission.

ConsecutiveFrame =\ {

<N_Al>;
<ConsecutiveFrame PCI>;
<N_DATA>

}

10.4.3:5 _FlowControl N PDU

Flow control frames are sent by the message receiver to control the transmission of consecutive frames sent
by the message transmitter.

FlowControlFrame = {
<N_AlI>;
<FlowControlFrame PCI>

}
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10.4.4 Network layer protocol timing

The network layer timing diagram is shown in Figures 8 and 9, the corresponding timing parameters values
shall be as specified in Table 32. Network layer time out values shall be as specified in Table 33,
corresponding network layer time out conditions shall be as specified in Table 34.

NOTE Modified timeout values for timing parameters N_AS, N_AR, N_BS and N_CR compared with ISO 15765-2.

Sender Receiver
Network Layer 1 to 2 Network
Layer Layer
N_USDATA.req —=—_| | I I
N_AS I N_PDU (SF) I }
i N_USDATA cnf _“'::::‘II' —————————— T__‘h‘a_ N_USDATA.ind —=
I I I

Figure 8 — Network layer timing diagram — Single frame message fransmission
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Sender Receiver
Network Layer 1to 2 Network
Layer Layer
—|—N_USDATA.req —Nk\ﬂ
N_AS N_PDU (FF)
+ ———— — N_USDATA_FF.ind—s
|
N_BR
N_BS \
N_PDU (FC) N_AR
Y +
N_CS
+ NLCR
|
N_AS N_PDU (CF)
|
N_CS
+ N_CR
|
—
N_AS N_PDU (CF)
Y P - N
|
N_CS
+ N_CR
I —
N_AS
S N_P F
+ _PDBU (C )\u\ l
< ——| |
‘ N_BR
N_BS
«—— | *
N_PDU (FC) N_AR
e | Y
‘ N_BR
N_BS L *
- |
N_PDU (FC) N_AR
| |
N_CS
N_CR
_________ A
N—AS N_PI')IJ (CF) l
—
JN_USDATA.cnf ——— == N _USDATA.ind —»

Figure 9 — Network layer timing diagram — Segmented message transmission
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Table 32 — Network layer timing values

Name Description
N As Transmission delay time of a N_PDU frame on the sender side min. 0
- max. 100 ms
N Ar Transmission delay time of a N_PDU frame on the receiver side min. 0
— max. 100 ms
N Bs Time between transmission of a FirstFrame or ConsecutiveFrame and reception of  min. 0
~ a FlowControlFrame or time between two consecutive FlowControlFrames. max. 150 ms
Time between reception of a FirstFrame or ConsecutiveFrame and transmission min. 0
N_Br
- request of a FlowControlFrame. max. 35 ms?
Time between reception of a FlowControlFrame or transmission of a min 0
N_CS L . . . b
ConsecutiveFrame and transmission request of next ConsecutiveFrame max. 35 ms
N C Time between transmission of a FlowControlFrame or reception of a min. 0
_Lr . : .
ConsecutiveFrame and reception of a ConsecutiveFrame max. 150 ms

@ Senderin

ternal performance requirement (N_Bryax + N_Armax) < (0.9 x N_Bspax)

Receiver |nternal performance requirement (N_Cspyax + N_Asax) < (0.9 x N_Crpyax)
Table 33 — Network layer time outs
Name Time out Description
NSTO1 N_As max |N_PDU transmission failed on sendér side
NRTO1 N_Ar max N_PDU transmission failed on receiver side
NSTO2 N_Bs max | FlowControlFrame not received on sender side
NRTO2 N_Crmax |ConsecutiveFrame not'received on receiver side
Table 34 — Network-layer time out conditions
Name (Re-)Start conditions Stop conditions
NSTO1 N_PDU transmission request from sender network N_PDU transmission confirmation to sender
layer entity network layer entity
> L_DATA request service.primitive from network layer |> L_DATA confirmation service primitive from
to data link layer entity data link layer to network layer entity
NRTO1 N_PDU transmission-request from receiver network N_PDU transmission confirmation to receiver
layer entity network layer entity
> L_DATA request service primitive from network layer |> L_DATA confirmation service primitive from
to data.link layer entity data link layer to network layer entity
NSTO2 Transmiission confirmation of FirstFrame or last FlowControl indication to sender network laye
ConsecutiveFrame of BlockSize frame number to entity
sender network layer entity > L_DATA indication service primitive from data
1 DATA (B o O nfi tion - condo cioaibiv o L avartonabaorle laoy e LV
EBATALFFer G confirmationserveeprimitive linllayerto-retworktayerentity
from data link layer to network layer entity
NRTO2 FlowControlFrame transmission confirmation or Last ConsecutiveFrame reception confirmation of
reception indication of a ConsecutiveFrame within a message transmission to receiver network layer
BlockSize frame number to receiver network layer entity
entity > L_DATA (CF) confirmation service primitive
> L_DATA (FC) confirmation primitive or L_DATA (CF) from data link layer to network layer
indication service primitive from data link layer to
network layer entity
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The error handling on the network layer level is based on the network layer protocol timing specification.
Table 35 specifies the sender and receiver reaction for the error conditions.

Table 35 — Network layer error conditions and error handling

Error condition

Network layer entity activity

Sender

Receiver

NSTO1 expired

Abort message transmission and issue
N_USData.confirmation service primitive

with N_Result = N_TIMEOUT_A

NRTO1 expired

Abort message receptiontand jssue
N_USData.indication service grimitive with
N_Result = N_TIMEOUT_A

NSTO2 expired

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_TIMEOUT_Bs

NRTO2 expired

Abart message reception and jssue
N_USData.indication service grimitive with
N_Result = N_TIMEOUT_Cr

FlowControlFrame lost on sender side

Abort message transmission and issug
N_USData.confirmation service primitive
with N_Result = N_TIMEOUT_Bs

FirsjfFrame or ConsecutiveFrame lost on
recqiver side

Abort message reception and jssue
N_USData.indication service grimitive with
N_Result = N_TIMEOUT_Cr

Maximum number of wait frames
N_WFTmax exceeded

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = WFT_OVRN

No frame reception possible after maximum
nunber of wait frames N_WFTmax has
beep sent

Abort message reception and jssue
N_USData.indication service grimitive with
N_Result = WFT_OVRN

Reception of an unexpected sequence
nunber value

Abort message reception and jssue
N_USData.indication service grimitive with
N_Result = N_WRONG_SN

Invdlid or unknwon FlowStatus_value

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_INVALID_FS

Reception of an unexpected N_PDU

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_UNEXP_PDU

Abort message reception and jssue
N_USData.indication service grimitive with
N_Result = N_UNEXP_PDU

Bufferoverfiow

Abort message reception, issye

N_USData.indication primitive{with
N_Result=N-BUEEER_OVEI and send

FlowControlFrame with FlowStatus =
<Overflow>

Reception of FlowControlFrame with
FlowStatus = <Overflow>

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_BUFFER_OVFL

Reception of N_PDU with less than 8 data
bytes

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_UNEXPECTED_DLC

Abort message reception and issue
N_USData.indication service primitive with
N_Result = N_UNEXPECTED_DLC

Detection of an undefined error

Abort message transmission and issue
N_USData.confirmation service primitive
with N_Result = N_ERROR

Abort message reception and issue
N_USData.indication service primitive with
N_Result = N_ERROR
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11 Data link layer specification

11.1 General

In accordance with 1ISO 11992-1, ISO 11992-2 and ISO 11992-3 the data link layer shall comply with

ISO 11898-
a)

b)

1 with the following limitations:

only 29-bit CAN identifier shall be used;

CAN remote request frames shall not be used.

See Annex

The PDU1
towed vehig

11.2 Data

11.2.1 Gen

The specifigd data link layer service parameter shall comply with ISO 11898-1.

11.2.2 Data length code (DLC)

The numbe

DLC: 4 Bit ¥

11.2.3 Megsage data (DATA)

This param
data record

DATA: Rec

DATA shall

The encodi

specified Table 36.

D.

fype message format shall be used for diagnostic communication between a road vehicle an
les.

link layer service parameter

eral

I of DATA bytes of a CAN message shall be fixed at 8 bytes.

810

eter contains the network layer extended address information, protocol control information

brd = {
<N_AE>
<N_PCI>
<N_DATA>
}
always consist of 8 bytes. Unused bytes may have any value.

ng of data)link layer DATA bytes and the relation to the network layer parameter shall bg

d its

and

as

Table 36— Encoding-of N_PDU-int. onintho DATAL

Description DATA bytes
(mnemonic) 1 2 3 | 4 | 5 | 6 | 7 | 8
SingleFrame SF <N_AE> | <SF PCI> <N_DATA>
FirstFrame FF <N_AE> <FF PCI> | < N_DATA >
ConsecutiveFrame CF <N_AE> | <CF PCI> | < N_DATA >
FlowControl frame FC <N_AE> <FC PCI> | < N_DATA >

42
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11.2.4 CAN message identifier (IDENTIFIER)

The CAN message identifier is determined by the network layer entities based on the parameters N_TAtype,
N_TA and N_SA of the network layer address information N_Al.

IDENTIFIER: 29 bit = {
<N_TAtype>
<N_TA>
<N_SA>
1

The| encoding of the data link layer IDENTIFIER parameter and the relation to the network layer garameter is
spegified in Table 37.

Table 37 — Network layer address encoding in the IDENTIFIER parameter

N parameter N_AIl — (Network layer address information)
Bit - 7 0.7 0|1 0
N_TAtype N_TA N_SA N_AE
1I$O 11992 RS
Hentifier PRIO RES DP PF (DA) SA -
Bit 2 25 24 2 1.fA 817 1 0
8 3 6 )5
Byte Byte 1
DL [parameter IDENTIFIER DATA

12 |[Physical layer specification

The| physical layer shall be as specified in ISO*11992-1.
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Annex A
(normative)

Addresses

The physical addresses of the data link between towing and towed vehicle and of the local trailer network shall

be in accordance with Tables A.1 and A.2.

The functiohal addresses of the data link between towing and towed vehicle and of the local trailer ngtwork
shall be in gccordance with Tables A.3 and A 4.
Table A.1 — Towing-towed vehicle data link — Physical addresses
Address Name
04013110 06— 1F46 Reserved

324, 2046 Tractor bridge for braking and running gear’equipment
3340116749 21,6 — ATy Reserved

1684, A8,¢ Trailer #5 Braking and running geat equipment

169 A9 Trailer #5 Other than braking‘and running gear equipment
1704011754 AA g — AF 45 Reserved

176, B0 Trailer #4 Braking and running gear equipment

17740 B14s Trailer #4 Other than*braking and running gear equipment
178,01 18349 B2,5—B74 Reserved

18440 B84 Trailer #3 Braking and running gear equipment

1834 B9 Trailer #3-Other than braking and running gear equipment
1864911914 BAs—BF ¢ Resérved

192, CO46 Trailer #2 Braking and running gear equipment

19340 Cli Trailer #2 Other than braking and running gear equipment
194,54 1994 C2,6—C745 Reserved

20Q,, C81g Trailer #1 Braking and running gear equipment

20149 C95 Trailer #1 Other than braking and running gear equipment
2024712344, CAjs —EA Reserved

23%4¢ EB4g Tractor bridge for other than braking and running gear equipment
236441255 EC,6—FF4g Reserved

Table A-2— Traller focal network — Physical addresses

Address Name
040 046 Trailer gateway application
140 146 Brake & running gear, tractor-trailer interface
249 246 General purpose, tractor-trailer interface
310— 2544 346~ FEss System or vehicle manufacturer specific
255, FFi6 Reserved

44
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Table A.3 — Towing—towed data link — Functional addresses

Address Name
040—254,, 0,6 —FE46 Reserved

255,, FFie GLOBAL (All/Any Node)

Table A.4 — Trailer local network — Functional addresses

Address Name

040— 2544 06— FE4s System or vehicle manufacturer specific

255, FFis GLOBAL (All/Any Node)
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Annex B
(normative)

Basic diagnostic service parameters

B.1 Diagnostic trouble codes (DTC) format

The format for diagnostic trouble code records shall be in accordance with Figure B.1.

Byte 1 Byte 2 | Byte 3 | Byte 4 | Byte 5 Byte 6
s 44| 4 o :
Sev. Reserved Functional Unit Failure Type Status of DTC
3 Bit 5 Bit 8 Bit 8 Bit 8 Bit
{ - brake { Manufacturer specific {Bit 0: TestFailed
- suspension information Bit 1: TestFailedThis MonitoringCycle
- network - Sub system identifier Bit 2: PendingDTC
LT - Parameter identifier Bit 3: ConfirmedDTC
Bit 4: TestNotCompletedSinceLast(Jlear
Bit 5: TestFailedSinceLastClear
Bit 6: TestNotCompletedThisMonitofing
Cycle
Bit 7: WarninglndicatorRequested
—- Shall be set to 00000, “Low Nibble: DTC Failure Sub Type
- Severity of the failure - High Nibble: DTC Failure Category
000,: Severjty information not available 0 General Failure Information
001,: Information for maintance only 1 General Electrical Failures
010,: Driver| information, check at next halt 2 General Signal Failures
100,: Driverlinformation, check immediatly 3 FM/PWM (Frequency/Pulse Width Modulated)
Failures
4 System Internal Failures
5 System Programming Failures
6 Algorithm Based Failures
7 Mechanical Failures
8 Bus Signal/Message Failures
9 Component Failures
A-E Reserved By document
F Vehicle manufacturer/System supplier spedific

Figure B.1 — Diagnostic trouble code record for basic diagnostics
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This clause defines the mapping of the DTCSeverityMask/DTCSeverity parameters used with the
ReadDTClInformation service. Every server shall adhere to the convention for storing bit-packed DTC severity
information as specified in the Figure B.2.

-
5 Bit

- 00000,: Reserved for future extension

- Severity of the failure
000,: Severity information not available
001,: Information for maintance only
010,: Driver information, check at next
halt
100,: Driver information, check
immediatly

Figure B.2 — Severity information
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B.3 DTC functional unit information

The DTC functional unit identifier shall be in accordance with Table B.1.

48

Table B.1 — Functional unit identifier

Description Functional unit

Telematics (GPS, GSM) 040
General braking 110
ABS 240
EBS 310
$tability support 410
Retarder 510
Tyre 640
$uspension Z1ip
Axle 810
Lift axle 90
$teering axle 1049
General body application 140
lights 1249
Frower take-off 1340
Iiiack-up assistance (rear obstacle detection, camera;™..) 1440
$ecurity 1549
lloading ramp application (lift, ramp control;-/..) 16,
Temperature control (cooler, heater, -...) 1710
Temperature Recorder 1849
Auxiliary Power Unit 1940
llocal trailer communicatien (not ISO 11992) 2044
Dn-board diagnostic/data recorder 214,
Tractor power.supply 22,4
Trailer battery power supply 23,9
Hitch(Trailer coupling) 24,4
Tractor-trailer communication (ISO 11992) 25,4
Reserved 26,y —254,,
Manufacturer specific 255,,
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B.4 StatusOfDTC bit specification

The bit specifications of StatusOfDTC shall be in accordance with Table B.2. The bit states '0' and '1'
represent logical values.

Table B.2 — DTC status bit description

Bit Description Cvt
0 |TestFailed u
This bit shall indicate the result of the most recently performed test. A ‘1’ shall indicate that the last téstfailed.

Reset to '0'" if the result of the most recently performed test returns a “pass” result, or after a call has-begn

made to ClearDiagnosticlnformation. Additional reset conditions may be defined by the vehicle
manufacturer/implementation.

Bit state after successful ClearDiagnosticlnformation service: '0'

State: | Definition: Recommended test equipment display text

'0' Most recent return from DTC test indicated no|DTC test is not failed at time of request
failure detected.

"1’ Most recent return from DTC test indicated a|DTC test failed at time of request
failed result.
1| | TestFailedThisMonitoringCycle C1

This bit shall indicate whether or not a diagnostic test has reported a TestFailed result at any time dur|ng the
current monitoring cycle (or that a TestFailed result has been.reported during the current monitoring cycle
and after the last time a call was made to ClearDiagnosticlnformation). Reset to '0' when a new monitoring
cycle is initiated or after a call to ClearDiagnosticinformatien.

Note that once this bit is set to '1', it shall remain a '1'wuntil a new monitoring cycle is started.

Bit state after successful ClearDiagnosticlnformation service: '0'

State: | Definition: Recommended test equipment display text

'0" |TestFailed result has not been reported during | DTC test is not failed at time of request
the current monitoring cycle or.after a call was
made to ClearDiagnosticlnformation during the
current monitoring cycle.

"1" | TestFailed result wasyreported at least once DTC test failed at time of request
during the current monitoring cycle.
2| | PendingDTC U

This bit shall indicate whether or not a diagnostic test has reported a TestFailed result at any time dur|ng the
current or last«€€ompleted monitoring cycle. The status shall be updated only if the test runs and completes.
The criteria{to-'set the PendingDTC bit and the TestFailedThisMonitoringCycle bit are the samg. The
difference_is"that the TestFailedThisMonitoringCycle is cleared at the end of the current monitoring cygle and
the PendingDTC bit is not cleared until a monitoring cycle has completed where the test has passed 3t least
once.and never failed.

If the test did not complete during the current monitoring cycle, the status bit shall not be changed; €.g. if a
monitor stops running after a confirmed DTC is set, the PendingDTC must remain set ='1".

Bit state after successful ClearDiagnosticlnformation service: '0'

State: | Definition: Recommended test equipment display text:

'0' This bit shall be set to '0" after completing a monitoring | DTC was not failed on the current or
cycle during which the test completed and a previous monitoring cycle

malfunction was not detected or upon a call to the
ClearDiagnosticlnformation service.

"' This bit shall be set to '1' and latched if a malfunction is | DTC failed on the current or previous
detected during the current monitoring cycle. monitoring cycle
C1: Bit 1 (TestFailedThisMonitoringCycle) is mandatory if bit 2 (PendingDTC) is supported.

Bit 1 (TestFailedThisMonitoringCycle) is user optional if bit 2 (PendingDTC) is not supported.
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Table B.2 (continued)

Bit Description Cvt

3 |ConfirmedDTC M

This bit shall indicate whether a malfunction was detected enough times to warrant that the DTC be stored in
long-term memory (PendingDTC has been set = '1' one or more times, depending on the DTC confirmation
criteria).

A ConfirmedDTC does not always indicate that the malfunction is necessarily present at the time of the
request. (PendingDTC or TestFailedThisMonitoringCycle can be used to determine if a malfunction is present
at the time of the request.).

Reset[fo 0 after a call 1o ClearDiagnosticinformation or arter ageing criteria has been satistied.

Note: PTC confirmation and ageing criteria are defined by the vehicle manufacturer or mandated by. On
Board|Diagnostic regulations.

Bit stafe after successful ClearDiagnosticlnformation service: '0'

State] | Definition: Recommended test equipment display text:

'0' DTC has never been confirmed since the last call [ DTC is not confirmed at the time'ef+the request
to ClearDiagnosticlnformation or after the ageing
criteria have been satisfied for the DTC.

"' DTC confirmed at least once since the last call to | DTC is confirmed at the tine of the request
ClearDiagnosticInformation and ageing criteria
have not yet been satisfied.

4 |TestNptCompletedSinceLastClear C2

This bjt shall indicate whether a DTC test has ever run and completed:since the last time a call was made to
ClearDiagnosticlnformation. '1' shall indicate that the DTC test has hot'run to completion. If the test runs and
passes or if the test runs and fails (TestFailedThisMonitoringCycle’= '1') then the bit shall be set to a '0' (and
latchedl).

Bit stafe after successful ClearDiagnosticlnformation service:y"1'

State] | Definition: Recommended test equipment display text:

'0' DTC test has returned either a passed or«failed | DTC test completed since the last code clear.
test result at least one time since the-last time
diagnostic information was cleared.

"1 DTC test has not run to completion Since the last | DTC test not completed since the last code clear.
time diagnostic information was\cleared.

5 |TestFailedSinceLastClear C2

This bt shall indicate whether a-BTC test has ever returned a TestFailedThisMonitoringCycle = '1' result since
the last time a call was made o ClearDiagnosticlnformation. (latched TestFailedThisMonitoringCycle = '1").

A '0" shall indicate that the_test has not run or that the DTC test ran and passed (but never failed). If the test
runs apd fails then the kit'shall remain latched at a '1'. Reset to '0" after a call to ClearDiagnosticlnformation.

Bit stafe after successful ClearDiagnosticlnformation service: '0'

State] | Definition; Recommended test equipment display text:

'0' DTCrtest has not indicated a DTC test never failed since last code clear
TestFailedThisMonitoringCycle = '1' result since
the last time diagnostic information was cleared.

"' DTC test returned a DTC test failed at least once since last code
TestFailedThisMonitoringCycle = '1' result at clear.

least once since the last time diagnostic
information was cleared.

C2: Bit 4 (TestNotCompletedSinceLastClear) and bit 5 (TestNotFailedSinceLastClear) shall always be supported together.
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Table B.2 (continued)

Bit Description Cvt

6 | TestNotCompletedThisMonitoringCycle M

This bit shall indicate whether a DTC test has ever run and completed during the current monitoring cycle (or
completed during the current monitoring cycle after the last time a call was made to
ClearDiagnosticInformation).

A '1" shall indicate that the DTC test has not run to completion during the current monitoring cycle. If the test
runs and passes or fails then the bit shall be set (and latched) to '0" until a new monitoring cycle is started.
Reset to '1" after a call to ClearDiagnosticlnformation.

BItState after successiut ClearDagnosticmformation service: 1+ |
State: | Definition: Recommended test equipment display. text

‘0’ DTC test has returned either a passed or DTC test completed this monitoring cycle.
TestFailedThisMonitoringCycle = '1' result during
the current drive cycle (or since the last time
diagnostic information was cleared during the
current monitoring cycle).

"' DTC test has not run to completion this DTC test not completed this monitoring cydle.
monitoring cycle (or since the last time diagnostic
information was cleared this monitoring cycle).

7 | | WarninglIndicatorRequested U

This bit shall report the status of any warning indicators associated\with a particular DTC. Warning gutputs
may consist of indicator lamp(s), displayed text information, etC/ [f'no warning indicators exist for g given
system or particular DTC, this status shall default to a '0’ state;

Conditions for activating the warning indicator shall be defined by the vehicle manufacturer/implementation,
but if the warning indicator is on for a given DTC, then CenfirmedDTC shall be also be set to '1".

Reset to a ‘0’ after a call to ClearDiagnosticinformation. Additional reset conditions defined by yehicle
manufacturer/implementation.

Bit state after successful ClearDiagnosticlnformation service: '0'

State: | Definition: Recommended test equipment display text
'0' Warning indicator requested.to'be OFF. DTC does not request warning indication.
"' Warning indicator requested-to be ON. DTC does request warning indication.
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B.5 Record data identifiers

The RecordDataldentifier identifies a data record with a unique meaning for all systems within a vehicle and
shall be in accordance with Table B.3.

For basic diagnostics the meaning shall be unique for all vehicle complying to this part of ISO 11992.

RecordDataldentifier: 16 Bit = 0000, ... FFFF4¢

Table B.3 — RecordDataldentifier and DataRecord specification for basic diagnostics

Identifier Description Cvt
value

F000,4 — | NetworkConfigurationDataForTractorTrailerApplication M

FOOF ;5 {his range of values shall be used to request the remote addresses of all trailer systems indépéndent of
their functionality.

F000,4 etworkConfigurationData - TrailerRemoteAddress U
his value shall be used to request the remote addresses of all trailer systems independent of their
nctionality.

F001,4 etworkConfigurationData - BrakingAndRunningGearTrailerRemoteAddress M
his value shall be used to request the remote addresses of braking and running gear trailer systems
ccording to ISO 11992-2.
his information/PID shall be supported by all servers belonging to braking and running gear
pplications.

F002,4 etworkConfigurationData - GeneralPurposeTrailerRemoteAddress M
his value shall be used to request the remote addresses of general purpose trailer systems according

tp ISO 11992-3.
his information/PID shall be supported by all servers belonging to general purpose applications.

F187 6 ehicleManufacturerSparePartNumber ]
his value shall be used to reference the vehicle-manufacturer spare part number.
ecord data content and format shall be ASCII and defined by the vehicle manufacturer.

F188,, |YehicleManufacturerECUSoftwareNumbher U

This value shall be used to reference the vehicle manufacturer ECU software number. Record data
gontent and format shall be ASCII and.defined by the vehicle manufacturer.

F189,; |YehicleManufacturerECUSoftwareVersionNumber U
This value shall be used to reference the vehicle manufacturer ECU software version number. Record
data content and format shall.be ASCII and defined by the vehicle manufacturer.

F18A,; |$ystemSupplierldentifier U
This value shall be used to reference the system supplier name and address information. Record data
gontent and format shall be ASCII and defined by the system supplier.

F18B,; |ECUManufacturingData ]
This value§hall be used to reference the ECU manufacturing date. Record data content and format
ghall be ASCII and shall be ordered as Year, Month, Day.

F18C,s |ECUSerialNumber ]
This’value shall be used to reference the ECU serial number. Record data content and format shall be

SCITand defined by the system supplier.

F18D,s |SupportedFunctionalUnits M
This value shall be used to request the functional units implemented in a server.

This information shall be provided by all servers.

F190,, |VIN M
This value shall be used to reference the VIN number. Record data content and format shall be ASCII
and specified by the vehicle manufacturer.

This information shall be at least provided by the interfaces in the towing and towed vehicles.
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Table B.3 (continued)

Identifier Description Cvt
value
F191,¢ VehicleManufacturerECUHardwareNumber U

This value shall be used by reading services to reference the vehicle manufacturer specific ECU
hardware number. Record data content and format shall be ECU specific and defined by vehicle
manufacturer.

F192,, |SystemSupplierECUHardwareNumber U

This value shall be used to reference the system supplier specific ECU hardware number. Record data
content and format shall be ECU speciiic and defined by the system supplier.

F193,; |SystemSupplierECUHardwareVersionNumber U

This value shall be used to reference the system supplier specific ECU hardware version‘number
Record data content and format shall be ECU specific and defined by the system supplier:

F194,; |SystemSupplierECUSoftwareNumber U

This value shall be used to reference the system supplier specific ECU softwane number. Record fata
content and format shall be ECU specific and defined by the system supplier!

F195,5 |SystemSupplierECUSoftwareVersionNumber U

This value shall be used to reference the system supplier specific ECU'software version number.
Record data content and format shall be ECU specific and defined by the system supplier.

F197,; |SystemNameOrEngineType M

This value shall be used to reference the system name or éngine type. Record data content and fprmat
shall be ASCII and defined by the vehicle manufacturer.

This information should be provided by all servers.
NOTE: The maximum length is limited by the maximidm length of a segmented message to 255 bytes.
F19E 5 ODXFileldentifier U

This value shall be used to reference the ODX (Open Diagnostic Data Exchange) file of the servef to be
used to interpret and scale the server data.

FDPO,; — | SystemSupplierSpecific U

FHFF,¢ | This range of values shall be used\to reference system supplier specific record data identifiers ang
input/output identifiers within the/server.
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B.6 Response codes

The response codes specify the reason for a reject of a diagnostic service request and shall be in accordance
with Table B.4.

ResponseCode: 8 Bit = <Response code>

NOTE All response codes not mentioned in Table B.4 are reserved for future definition.

Table B.4 — Response codes for basic diagnostics

Response code Code Meaning

GeneralReject 1046 | The service request is rejected without any specific
reason. This response code shall only be used if none
of the other negative response codes specified in this
document describes the reason of the service reject,

ServiceNotSupported 1146 | The server does not support the requested service.

SubFunctionNotSupported 1246 |The service execution is not possible with.the given
service request parameters.

BusyRepeatRequest 2146 | The Server has understood the service request, but it
cannot execute the service atthis time and will not start
the service at any time later;)e.g. due to the fact that a
diagnostic service is already:in progress. The client
shall repeat the request later.

RequestOutOfRange 3146 | The requested actionwould have exceeded a pre-
defined parametérrange.

RequestCorrectlyReceived | 7846 | The requesthas been correctly received and is

- executed-by'the server. The final positive or negative
ResponsePending response is delayed because of the execution time
needed for this service. A further service request will be
rejected.

54 © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=60eeefe43a1be5ad7a184bd96b5cd670

