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Foreword

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

The ISO 14229 series has been established in order to define common requirements for diagnostic
systems, whatever the serial data link is.

To achieve this, the [SO 14229 series is based on the Open Systems Interconnection (OSI) Basic Reference
Model in accordance with ISO/IEC 7498-1[1] and ISO/IEC 10731[2], which structures communication
systems into seven layers. When mapped on this model, the services used by a diagnostic tester (client)
and an electronic control unit (ECU, server) are structured into the following layers:
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Figure 1 — UDSonLIN document reference according to OSI model

vi © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=e0682595ded0eac647d1e2b048a21ba9

INTERNATIONAL STANDARD

1SO 14229-7:2022(E)

Road vehicles — Unified diagnostic services (UDS) —

Part 7:
UDS on local interconnect network (UDSonLIN)
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Scope

5 document specifies an application profile for the implementation of unified diagnost
S) local interconnect network (LIN) in road vehicles (UDSonLIN).

onLIN references I1SO 14229-1 and 1SO 14229-2 and specifies implementation requiremn

5 document includes:
additional requirements specific to the implementation of UDS on local interconnect net

specific restrictions in the implementation of UDS on locatinterconnect network.

Normative references

following documents are referred to in the téxtin such a way that some or all of th
Ktitutes requirements of this document. For'dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

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

17987-2, Road vehicles — Locéal Interconnect Network (LIN) — Part 2: Transport protocol g
r services

17987-3, Road vehicles\— Local Interconnect Network (LIN) — Part 3: Protocol specificatid
17987-4, Road vehicles — Local Interconnect Network (LIN) — Part 4: Electrical physical
rification 12 V24V

Terms.and definitions

For

apply

the purposes of this document, the terms and definitions given in ISO 14229-1 and I

nostic services to be used for diagnostic communication on Local Interconriect Networki.

ic services

ents of the

work; and

Pir content
pplies. For
[s) applies.

hd network

n

layer (EPL)

0 14229-2

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

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

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

02022 - All rights reserved


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=e0682595ded0eac647d1e2b048a21ba9

ISO 14229-7:2022(E)

4 Symbols and abbreviated terms

4.1 Symbols

t

empty table cell or feature undefined

time

tp2_CAN_Clie
tp2_CAN_Sery
tp2_LIN_Com
p2_LIN_Resp
tp2_CAN_Clie
p2_CAN_Sery
tp2_LIN_Com

p2_LIN_Resp
4.2 Abb

AE
Mtype
NAD
0SI
UDS
SA

TA

5 Conv¢

ht

er

mander
onder
ht_Max
er_Max
mander_Max

onder_Max

pntions

This docun

time axis of CAN client

time axis of CAN server

time axis of LIN commander

time axis of LIN responder

maximum time value of the CAN client
maximum time value of the CAN server
maximum time value of the LIN commander

maximum time value of the LIN responder

reviated terms

address extension

message type

node address

Open System Interconnection
unified djaghostic services
sourge\address

target address

hent is based on OSI service conventions as specified in ISO/IEC 10731121,

6 Service primitive interface definition

Figure 2 shows the pata.req (request), pata.ind (indication), and pata.conf (confirmation) service

interface.
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Figure 2 — Data.req, Data.ind, and Data:conf service interface

7 |Technical requirements

7.1 Overview

Table 1 provides an overview on the technical requirements and their associated requiremepht number.

Table 1 — Technical requirements overview

OSI#.REQ# Technical requirement title

7 Application layer

7.1 ISO 14229+1 service primitive parameters

7.2 A_Dataireq, A_Data.ind, and A_Data.conf service interface

7.3 UDSonLIN - UDSonLIN-specific requirements

7.4 UDSonLIN - No UDSonLIN-specific requirements

7.5 UDSonLIN - A_Length - Definition

7.6 UDSonLIN - A_Length - Message buffer

7.7 UDSontIN=ATtength—"Commrander mode determiTeS MaxiuIT SIZE Of TECeive butfer
7.8 UDSonLIN - CommunicationControl - Activation and de-activation of message type
79 UDSonLIN - ResponseOnEvent - ResponseHeader

7.10 UDSonLIN - Request and response message timing parameter values

6 Presentation layer

— No requirement statement in this document

5 Session layer

5.1 UDSonLIN - Service primitive parameter definition

5.2 UDSonLIN - S_Data.req, S_Data.ind, and S_Data.conf service interface

4 Transport layer

©1S0 2022 - All rights reserved 3
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Table 1 (continued)

OSI#.REQ# Technical requirement title
4.1 UDSonLIN - Service primitive parameters
4.2 UDSonLIN - T_Data.req, T_Data.ind, and T_Data.conf service interface
4.3 UDSonLIN - Mapping of data link independent service primitives onto LIN data link-dependent
service primitives
4.4 UDSonLIN - Mapping of T_PDU onto N_PDU
3 Network layer
3.1 B SontiN—="Service primitive parameterdefimnition
3.2 UDSonLIN - N_Data.req, N_Data.ind, and N_Data.conf service interface
3.3 UDSonLIN - N_TAtype service primitive parameter
34 UDSonLIN - Same N_TAtype request and associated response message format
3.5 UDSonLIN - Responder node diagnostic class I - No additional network layer.requirements
3.6 UDSonLIN - Responder node diagnostic class I - Conform to [SO 17987-2
3.7 UDSonLIN - Responder node diagnostic class II - Fixed node address
3.8 UDSonLIN - Responder node diagnostic class Il - Ignore NAD 7E16.ds’broadcast address
39 UDSonLIN - Responder node diagnostic class III - Conform to 1S0)17987-2
3.10 UDSonLIN - Responder node diagnostic class Il - Fixed node‘address
3.11 UDSonLIN - Responder node diagnostic class III - IgnorelNAD 7E16 as broadcast address
3.12 UDSonLIN - Commander node diagnostic class III - Conform to ISO 17987-2
3.13 UDSonLIN - Commander node diagnostic class 1[Il ©£Usage of NAD assignment in LIN cluster
3.14 UDSonLIN - Commander node diagnostic class [H - Assignment of subnet number
2 Data link layer
21 UDSonLIN - Service primitive parameter definition
2.2 UDSonLIN - L_Data.req, L_Data.indfand L_Data.conf service interface
1 Physical layer
— No requirement statement in this document
7.2 Implementation guidelines
7.2.1 Gepneral
This clausd defines how-the diagnostic services, as defined in ISO 14229-1, apply to LIN.
To allow a commonymplementation of application layer and session layer, this document uses|the
session layer proto¢ol as defined in ISO 14229-2 and focuses on necessary modifications and interfgces
to adopt it fo the(SO 17987 series.
the

The subfuf

4o 4= o ades. e | s il ded-] 4= H s eJaade a s
ICLIUIT pPal dlIITITT UTTIIITIUILS TdRT TIITU dLCUUIIT U4t UIIT TITUS U SIGIHTIUAIIU DI 1S5S USTU TUT

suppressPosRspMsgindicationBit parameter as defined in ISO 14229-1.

It is the vehicle manufacturer’s responsibility to setup the LIN commander and responder nodes to
exchange UDSonLIN information according to the ISO 17987 series.

7.2.2 De

finition of diagnostic classes

7.2.2.1 Overview

Architectural, diagnostic communication performance, and transport protocol needs of responder
nodes are accommodated by dividing diagnostic services functionality into three diagnostic classes.

© IS0 2022 - All rights rese
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Therefore, a diagnostic class is assigned to each responder node according to its level of diagnostic
functionality and complexity.

7.2.2.2 Diagnostic class I

Smart and simple devices like intelligent sensors and actuators requiring none or very low amount of
diagnostic functionality. Actuator control, sensor reading, and fault memory handling is done by the
commander node, using signal carrying frames. Therefore, specific diagnostic support for these tasks is

not

required. Fault indication is always signal-based.

7.2
Adi

idemtification support. The extended node identification is normally required by vehicle'man

Tes

idemtification information. Actuator control, sensor reading, and fault memory handling is ¢

2.3~ Diagnostic class IT
agnostic class Il responder node is similar to a diagnostic class I responder node, butiit prg

fers or commander nodes use ISO 14229-1 diagnostic services to request-the exte

vides node
ufacturers.
hded node
one by the
bse tasks is

conmpmander node, using signal carrying frames. Therefore, specific diagnostie.sapport for th
not|required. Fault indication is always signal-based.

7.2{2.4 Diagnostic class III

Diagnostic class Il responder nodes are devices with enhanced application functionf typically
performing their own local information processing (e.g. funetion controllers, local sensg¢r/actuator
loops). The responder nodes execute tasks beyond the, basic sensor/actuator functiopality and,

the
ofte
ISO
(be

Dia
cles

pos
the

Thd
diag
clag

n not exchanged with the commander node and, thierefore, not included in signal carry

yond node configuration) are required.

bnostic class 1l responder nodes have jinternal fault memory, along with associated r
ring services. Optionally, reprogramming (flash/NVRAM reprogramming) of the respon|
Kible. This requires an implementation of a boot loader and necessary diagnostic service
device initiate downloads and transfer data, etc.

primary difference between diagnostic class Il and diagnostic class III is the dist
bnostic capabilities betweéen the LIN commander node and the LIN responder node for
s I while for a diagnostie/class III LIN responder node, no diagnostic application feature

refore, require extended diagnostic support. DireetJactuator control and raw sensor data are

ng frames.

14229-1 diagnostic services for 1/0 control, sensor value reading, and parameter copfiguration

pading and
der node is
s to unlock

ribution of
diagnostic
b of the LIN

responder node are implemented in the LIN commander node.

7.2)3 LIN nodeTréquirements

7.2{3.1 Commander node requirements

7.23-1.1° Commander message routing

The commander node usually is a high-performance ECU and, in most implementations, supports the
ISO 14229-1 diagnostic services. The commander node and the external test equipment are connected
through a backbone network (e.g. ISO 11898 series). The commander node shall receive all diagnostic
requests addressed to the responder nodes from the backbone network and route them to the
appropriate LIN cluster(s). Responses from the responder nodes shall be routed back to the backbone
network through the commander node.

All diagnostic request and response messages addressed to the responder nodes can be routed in
the network layer (i.e. no application layer routing). The commander node shall implement the LIN
transport protocol (see ISO 17987-2) as well as the transport protocols used on the backbone network
(e.g. ISO 15765-2).

© IS0 2022 - All rights reserved
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7.2.3.1.2 Commander node fault management, sensor reading, I/0 control

Diagnostic class [ and diagnostic class II responder nodes (see ISO 17987-3) provide signal-based
fault information and sensor, I/0 access through signal carrying frames. The LIN commander node is
responsible to handle the responder nodes signal based faults and handle the associated DTCs. The LIN
commander node serves UDS requests directly to the client/tester and acts as a diagnostic application
layer gateway. UDS services provide access to the sensor/actuator signals on the LIN network.

Diagnostic class III responder nodes (see ISO 17987-3) are independent diagnostic entities. The LIN
commander node does not implement diagnostic services for the diagnostic capabilities of its diagnostic
class III responder nodes.

7.2.3.2 Responder node requirements

Responder|nodes are typically electronic devices that are not involved in a complex data communicatfion.
Also, their[need of distributing diagnostic data is low. Responder nodes transmit sitnple diagndstic
informatiop such as error indications in signal carrying frames.

Node configuration can be performed by the commander node independently while diagnostic servjices
are alwayg routed on request from external or internal test equipment. Botleases use the same }ode

address (NAD) and transport protocol with the exception that configuration is always perforined
through SihgleFrames (SF). Only responder nodes have an NAD. The NAD is also used as the so
address in p diagnostic responder response frame.

rce

NOTE There is a one-to-many mapping between a physical node and a'logical node and it is addressed uking
the NAD.

7.2.4 Signal-based diagnostics

7.2.4.1 Responder implementation

Signal-bas¢d diagnostics are implemented by responder nodes (diagnostic class I and II), which do[not
implement|a fault memory and the diagnostic-protocol to directly access this fault memory from an
external test tool.

There are fwo types of failure transprission through signal carrying frames.

a) Type 1 failure information-is .periodically transmitted and encoded into an existing signal [e.g.
upper [values of signal range’used to indicate specific failure conditions) by the responder npde.
A typq 1 failure use case-specific and defined by vehicle manufacturers and is not part of this
docunient.

b) Type 7 failure jnformation is not periodically transmitted for components which do not genefate
a signgl thatds.periodically transmitted (e.g. responder node internal failure). Additional sigphal-
based |failuré~transmission shall be implemented for type 2 failures (i.e. if a responder node is
capableof|locally detecting faults which are not transmitted through the associated signal in signal

CaI'I'Yius fratresaty cad_y).

Each responder node shall transmit the failure status information that is monitored by the responder
node to the commander node through signal carrying frames. The status information shall contain the
current failure status of the responder nodes' components. A signal shall support the following states:

— no testresult available, default, initialization value;
— testresult: failed;
— testresult: passed.

If a responder node implements more than one independent function, a status signal can be assigned to
each function. In this case, only the failing function could be disabled by the application.

6 © IS0 2022 - All rights reserved
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The fault state signals are set in the status management of the LIN description file (LDF).

7.2.4.2 Commander implementation

A failure status signal shall be assigned for each failure that would result in a separate DTC in the
commander node.

This information is used to indicate a failure of one of the components to the commander node's
application, which can then store the associated DTC. There should be one signal per replaceable
component to simplify repair and maintenance of the vehicle.

7.2{5 Tool suite support

Theg implementation of diagnostic services in LIN nodes, using the transport protocol arld network
laygr services as defined in ISO 17987-2, may be supported by a tool suite, which is,compatiljle with the
reqfiirements stated in ISO 17987-2, 1SO 17987-3, and ISO/TR 17987-5[31.

A sfandardized API with support of the 'C' programming language is specified in ISO/TR 17987-5[31.

8 [Application layer

8.1] ISO 14229-1 service primitive parameters

Thif document is part of the ISO 14229 series and therefore the service primitive |parameter
implementation follows the ISO 14229-1 specification.

REQ |7.1 UDSonLIN -1S0O 14229-1 service primitive parameters
Thg service primitive parameters shall be implemetited as specified in ISO 14229-1.

8.2 A_Data.req, A_Data.ind, and A.Data.conf service interface

Thif document is part of the ISO {14229 series and therefore the service interface impl¢mentation
follpws the ISO 14229-1 specification.

REQ |7.2 UDSonLIN - A_Data:req, A_Data.ind, and A_Data.conf service interface

Th¢ 2 Data.req, A Datalind,andA Data.conf service interface shall be implemented as specified in
[S0|14229-1.

8.3| UDSonLIN-services overview

The purpose of Table 2 is to reference all ISO 14229-1 and ISO 14229-2 services as they ar¢ applicable
for pn implementation in this document. Table 2 contains the UDSonLIN diagnostic servides. Certain
UD$onLIN applications can restrict the number of useable services and can categorigze them in

REQ |7.3 UDSonLIN - UDSonLIN-specific requirements

Services that are marked “UDSonLIN-specific requirements” shall be implemented as specified in the refer-
enced subclause number in accordance with Table 2 "Reference" column.

REQ |7.4 UDSonLIN - No UDSonLIN-specific requirements

Services specified in Table 2 that are marked “No UDSonLIN-specific requirements” shall be implemented as
specified in ISO 14229-1 and ISO 14229-2 with no additional restrictions.

©1S0 2022 - All rights reserved 7
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NOTE

The ISO 17987 series supports different diagnostic classes for LIN responder nodes. It is the vehicle

manufacturer's responsibility to specify which diagnostic services of ISO 14229-1 are implemented in a LIN
responder node.

Table 2 — Overview of applicable ISO 14229-1-defined services

fier

Functional unit Diagnostic service name Comment Reference
name

Diagnosticand |DiagnosticSessionControl No UDSonLIN-specific requirements —

;?g?;ricz:lttion ECUReset No UDSonLIN-specific requirements —
SecurityAccess No UDSonLIN-specific requirements -
CommunicationControl UDSonLIN-specific requirements see8.p
TesterPresent No UDSonLIN-specific requirements —
AccessTimingParameters Not supported —
Authentication Not supported —
SecuredDataTransmission Not supported —
ControlDTCSetting No UDSonLIN-specific requirenients —
ResponseOnEvent UDSonLIN-specific requirements see 8.J
LinkControl Not supported —

Data transmis- |ReadDataByldentifier No UDSonLIN-specific hequirements —

sion ReadMemoryByAddress Not supported —
ReadScalingDataByldentifier Not supported —
ReadDataByPeriodicldentifier =~ |Not supportéd —
DynamicallyDefineDataldenti- |Not supported —

WriteDataByldentifier

No UDSonLIN-specific requirements

WriteMemoryByAddress Not supported —
Data transmis- |ReadDataByldentifier No UDSonLIN-specific requirements —
sion WriteDataByldentifier No UDSonLIN-specific requirements —
Stored datph ReadDTCInformation No UDSonLIN-specific requirements —
transmissjon ClearDiagnosticliformation No UDSonLIN-specific requirements —
Input/output InputOutputCéntrolByldentifier |No UDSonLIN-specific requirements —
control
Remote acfiva- |RoutineControl No UDSonLIN-specific requirements —
tion of routine
Upload/ d¢wn- RequestDownload No UDSonLIN-specific requirements —
load RequestUpload No UDSonLIN-specific requirements —
TransferData No UDSonLIN-specific requirements —
RequestTransferExit No UDSonLIN-specific requirements —_
RequestFileTransfer No UDSonLIN-specific requirements —
NOTE Services which are not listed in Table 2 are not supported.
8 © IS0 2022 - All rights reserved
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8.4 A_PDU definition

Figure 3 shows the A_PDU.

< A_PDU

\ 4

ISO 14229-1

1SO 14229-7:2022(E)

Figure 3 — A_PDU definition

8.5 A_Length definition

REQ |7.5 UDSonLIN - A_Length - Definition

Thg¢ message length of an UDSonLIN message shall be implemented as specified’in ISO 17987-2.

REQ |7.6 UDSonLIN - A_Length - Message buffer

Thg message buffer shall be determined by the definition specified in REQ 7.5.

REQ |7.7 UDSonLIN - A_Length - Commander node determines maximum size of receive buffer

Th4 commander node shall synchronize with all its responder nodes to determine the maximum sizg¢ of receive
buffer based on the data length specified in or'der to store transmitted data.

Certain diagnostic services, e.g. ReadDTCInformation, might exceed the message length [restriction
(depends on the number of DTCs to‘be reported). In such case, the negative response handling applies

as gpecified in ISO 14229-1 for each concerned service.

8.6 CommunicationControl service UDSonLIN implementation requirements

Thif document specifies the specific UDSonLIN CommunicationControl service impl¢gmentation
requirements or restrictions.

REQ |7.8 UDSonLIN - CommunicationControl - Activation and de-activation of message type

Tahle3).

Thg LIN comniander node shall implement the service CommunicationControl as specified in ISO 14229-1
to dllow fer"LIN cluster specific activation and de-activation of message type “normal communicatiopn” (see

NOTE The command to enable and disable the diagnostics-only mode is the diagnostic service
CommunicationControl (see SO 14229-1) with the parameter CommunicationType set to “Normal Communication

Messages”.

Table 3 — CommunicationControl service and associated scheduling

Normal communication

Active scheduling

enabled

Interleaved diagnostics

Scheduling active for the LIN cluster(s) requested through the parameter “nodel-
dentificationNumber” of the diagnostic service CommunicationControl.
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Table 3 (continued)

Normal communication

Active scheduling

disabled

Diagnostics-only

dentificationNumber” of the diagnostic service CommunicationControl.

Scheduling active for the LIN cluster(s) requested through the parameter “nodel-

8.7 ResponseOnEvent service UDSonLIN implementation requirements

This document specifies the specific UDSonLIN ResponseOnEvent service implementation requirements

or restrictions.

REQ |7.9

UDSonLIN - ResponseOnEvent - ResponseHeader

The comm4
RespondTo

nder node shall provide a ResponseHeader in order to enable the responder to providé a Service]
in case the specified event occurs (see ISO 14229-1).

[0-

The Respo
implement

8.8 Tim

The reques

hseHeader is relevant for the LIN-schedule definition in case the respondeér hode’s diagng
ation requires a ResponseOnEvent service.

ing parameter definition

t and response message timing parameters belong to the application layer.

stic

REQ |[7.1

D UDSonLIN - Request and response message timing parameter values

The reques

L and response message timing parameter values shall be implemented as specified in ISO 14229

2.

Due to tin
connect an

the emissipns-related communication, i.e. providing-eémissions relevant data for the emissions-reld

communic

It is the v
response 1
than ¢,, .,
subsequen

Timing on
responsibi
requireme

Depending

the me
the LII
indicat

emissions-related primary ECU to a LIN claster, if the LIN responders have any impac

htion.

bhicle manufacturer's responsibility’ to ensure that in case the client does not requi
hessage [suppressPosRspMsglndicationBit = TRUE ('1')] and the server might need n
commander max LO Process the fequest message that the client inserts sufficient time betw

[ requests.

LIN according to 150-:14229-2 is a default behaviour. It is the vehicle manufactuf

hts of the selectédin-vehicle network architecture.
on the choice of implementation, there are two possibilities:

ssage reception in the server (gateway) received on the backbone network is mirroreqd
N. Thezecommander node transmission on the LIN network starts after the transport 14
esthe transmission of the message viaa T _pata.reg; or

ing performance requirements for emissions:related systems, it is not recommended to

E on
ted

€ a
ore
een

er's

ity to specify the {65); 1\ commander uax timing value if the default values do not meet the timing

| on
lyer

— theserver waits untilitreceivesaT pata.conand thenthe commander node starts the transmission
of the message to the responder node by issuinga T_pata.req to its transport layer.

Figure 4 shows the timing sequence chart with store and forward method.

10
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Client T_Data.req: the diagnostic application of the client starts the transmission of the request
issuinga T Data.req to its transport layer.

Server T_DataSOM.ind: the start of the request message is indicated in the server via the T Datas

Server T_Data.con: the completion of the.request message is indicated in the server via the T Daft]
the response timing as specified in [ISO.34229-2 applies. The server loads the t,, cay server Max (M
the tP27CAN7Server timer.

Client T_Data.con: the completion ‘of the request message is indicated in the client via T Data.c
response timing as specified NSO 14229-2 applies. The clientloads the t., cay ciiont vax IMETV
tpo can client timer. o R
Commander node T_Data.req: the commander node starts the transmission of the request messag
aT Data.req toitstfansport layer.

Responder node~F-DataSOM.ind: the start of the request message is indicated in the responder
T DataSOM.dnd!

Responder,node T_Data.con: the completion of the request message is indicated in the respond
the T_Dabé.con. Now the response timing as specified in ISO 14229-2 applies. The responder noj
tPZfLINiResponderiMax timer value into the 2tPZﬁLINfResponder timer.

CGommander node T_Data.con: the completion of the transmission of the response message is ind

message by
DM . ind.
a.con. Now

er value into

on. Now the
hlue into the

e by issuing
hode via the

er node via
de loads the

cated in the

commandernodeszia T Do+ o Naow the server ctarts itg + timer

P _L.LN_(,ommander_Max

Responder node T_Data.req: the start of the response message is indicated in the responder node via the T

Data.reaq.

Commander node T_DataSOM.ind: the start of the response message is indicated in the commander node via

the T DataSOM.ind. The commander node stops the t;, 1y commander tiMeL

Responder node T_Data.con: the completion of the response message is indicated in the Responder node via

T Data.con.

Commander node T_Data.con: The completion of the response message is indicated in the commander node

viaT Data.con.

Server A_Data.req: the server starts the transmission of the response message by issuing a T Data.req to its

transport layer.
The server stops the t;, cay server HiMEL
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k  Client T_DataSOM.ind: the start of the response message is indicated in the client via the T DataSOM. ind.
! Server T_Data.con: the completion of the response message is indicated in the server via the T Data.con.

Client T_Data.con: the completion of the response message is indicated in the clientvia T Data.con.

Figure 4 — Timing sequence chart with store and forward method

9 Presentation layer

The preserftatiom fayerspecification S ot T the STope of TS doCUTeNT.

10 Sessipn layer

10.1 Seryice primitive parameter definition

This document is part of the ISO 14229 series and therefore the service primitive paramgter
implementption follows the ISO 14229-2 specification.

REQ | 5.1 UDSonLIN - Service primitive parameter definition

The servicq primitive parameters shall be implemented as specified in [SOA14229-2.

10.2 S_D3ta.req, S_Data.ind, and S_Data.conf service intexface

— e

This document is part of the ISO 14229 series and therefore the service interface implementation

follows thg ISO 14229-1 specification.

REQ |5.2 UDSonLIN - S_Data.req, S_Data.ind, and S_Data.conf service interface

Thea Datd.req, A Data.ind,andA Data.conf.service interface shall be implemented as specified in
ISO 14229-.

11 Trangport layer

11.1 General

This document is part ofthe ISO 14229 series and therefore the service primitive paramgter
implementption follows the ISO 17987-2 specification.

NOTE The transport/network layer services are used to perform the application layer and diagngstic
session manjagement\iming.

11.2 SeryiCe primitive parameters

This document follows the requirements of the transport layer and network layer as specified in
ISO 17987-2 specification.

REQ |4.1 UDSonLIN - Service primitive parameters

The service primitive parameters shall be implemented as specified in [SO 17987-2.

11.3 T_Data.req, T_Data.ind, and T_Data.conf service interface

This document supports the service interface definition as specified in ISO 17987-2.

12 © IS0 2022 - All rights reserved
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REQ |4.2 UDSonLIN - T_Data.req, T_Data.ind, and T_Data.conf service interface
TheT Data.req, T Data.ind,and T Data.conf service interface implementation shall be implemented as
specified in ISO 17987-2.

11.4 T_PDU definition

Figure 5 shows the T_PDU.

< T_PDU >
yi 1 < A_PDU >
T_PCI A_SID A_DATA
Key
1 transport layer protocol control information

Figure 5 — T_PDU definition

11.5 LIN transport and network layer interface adaptation

11.5.1 Mapping of data link independent service primitives onto LIN data link-dependeent
seryice primitives

REQ |4.3 UDSonLIN - Mapping of data link independent service primitives onto LIN data link-depend-
ent service primitives
Thg parameter mapping interface shall be implemented as specified in ISO 17987-2, DoCAN transpoft proto-

col pnd network layer services, and the sessionlayer services as specified in ISO 14229-2 for the trafsmission
and reception of diagnostic messages. The'parameter mapping interface shall be implemented as sp¢cified in

TaHle 4.

Table 4 — Mapping of T_PDU service primitives onto network N_PDU service primitives

Session to transport/network layer service prim- LIN network layer service primitiyes
itives (datalink dependent according to ISO 17987-2)
(datalink independentaccording to ISO 14229-2)
T QJata.indicatdon N USData.indication
T QJataSOM.ingication N _USDataFF.indication
T Hata.confirm N USData.confirm
T Data,tedquest N_USData.request

T _DINLL 'y AL DIDLL
T_T

11 L ] AA 3 £
(e Iy <] l'lal}l.lllls Ul DU VUVIIWV IN_1T U

The service primitive parameters of the application layer PDU defined to request the transmission
of a diagnostic service request message (client) and response message (server) are mapped onto the
parameters of the transport/network layer PDU.

REQ |4.4 UDSonLIN - Mapping of T_PDU onto N_PDU
The service primitive parameter mapping of T_PDU onto N_PDU shall be implemented as specified in Table 5.

©1S0 2022 - All rights reserved 13
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Table 5 — Mapping of T_PDU parameter onto the network N_PDU parameter

T_PDU parameter
(data link independent according to ISO 14229-2)

N_PDU parameter
(LIN data link dependent according to
IS0 17987-2)

T Ptype N_Ptype

T SA not applicable
T TA N_TA (NAD)

T TAtype N_TAtype

T_AE not applicable
T Datal ] N Datal[ ]

T Length N Length

T Result N Result

a  If ptyp¢ = diagnostics, then the address information shall consist of the parameters SA, TA, and TAtype.
If Ptype = remote diagnostics, then the address information shall consist of the parameters SA, TA, TAEypé, and AE.

12 Netwprk layer

12.1 Service primitive parameter definition

This docurhent specifies the implementation of the network layer ofithe ISO 17987-2 and therefore|the

service primitive parameter implementation follows the ISO 17987-2 specification.

REQ |3.1 UDSonLIN - Service primitive parameter definition

The servicq primitive parameters shall be implemented as specified in ISO 17987-2.

12.2 N_Data.req, N_Data.ind, and N_Data.conf'service interface

This docurhent follows the service interface definition as specified in ISO 17987-2.

REQ |3.2 UDSonLIN - N_Data.req, N_Data.ind, and N_Data.conf service interface

The N Datg

specified i ISO 17987-2.

.req, N Data.ind,andN Dat@.conf service interface implementation shall be implemented a

v

12.3 N_PDU definition

Figure 6 sHows the N_PDU.

N_PDU >
< T_PDU >
2 Z 1 < A_PDU >
N_AI (NAD) T_PCI A_SID A_DATA
Key
1 transport layer protocol control information
2 network layer address information (NAD)
Figure 6 — N_PDU definition
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