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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
This document has been created in order to enable the implementation of unified diagnostic services,
as specified in ISO 14229-1, on the clock extension peripheral interface (CXPI) networks (UDSonCXPI).

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Model specified
in ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems into seven layers.

Figure 1 illustrates the document references from ISO 14229-1, ISO 14229-2 and ISO 20794 (all parts).
This document uses only a subset of the diagnostic services defined in ISO 14229-1 (see Table 2).
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rigure 1 — UDSONCAFI documents reierence according to Usl model
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Part 8:
UDS on Clock eXtension Peripheral Interface (UDSonCXPI)
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Scope

5 document specifies the implementation of a common set of unified diagnostic sexvice
k extension peripheral interface networks in road vehicles. The UDSonCXPIcdiagnost
hods to implement diagnostic data transfer between a client and the CXPI slawe nodes V|
ter node.

5 document specifies support of three different diagnostic classes for CXPI slave nodes.

UDSonCXPI communication protocol for mainly HMI (Human Machine Interface), but not
tric/electronic systems of road vehicles. UDSonCXPI defineshow to implement the diag

E UDSonCXPI does not specify any requirement for the'in-vehicle CXPI bus architecture.
5 document refers to information contained in [SO.34229-1, ISO 14229-2 and ISO 20794 (:
5 document does not include any redundant jnformation of the above-mentioned docume
cuses on

additional requirements specific to-the implementation of UDSonCXPI network, and

specific restrictions in the implementation of UDSonCXPI network.

Normative references

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

7498-1,dAnformation technology — Open Systems Interconnection — Basic Reference
ic Model

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

5 (UDS) on
ics defines
ja the CXPI

5 document references 1SO 14229-1 and 1SO 14229-2 and specifies implementation requirements of

limited to,
hostic data

11 parts).

nts.

bir content
pplies. For
[s) applies.

Model: The

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

ISO 14229-3, Road vehicles — Unified diagnostic services (UDS) — Part 3: Unified diagnostic services on
CAN implementation (UDSonCAN)

ISO

3

20794 (all parts), Road vehicles — Clock extension peripheral interface (CXPI)

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14229-1, ISO 14229-2,

ISO

©IS

20794 (all parts), ISO/IEC 7498-1 apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4 Abbreviated terms

AE address extension

APP Aipplication

C conditional

Cvt fonvention

GW bateway

M mandatory

ID dentifier

N/A hot applicable

NAD hode address for slave nodes

P2 berver response time

SA bource address

SF bingle frame

TA arget address

U 1ser optional

5 Conventions

This docyment is based Conn” the conventions discussed in the OSI Service Conventlons
(ISO/IEC 1p731:1994) as theyapply for diagnostic services.
6 SIP - Service-interface parameters

6.1 SIP 1 General

The following subclauses specify the service interface parameters and data types, which are used by
the application and application layer services.

6.2 SIP — Data type definitions

This requirement specifies the data type definitions of the UDSonCXPI service interface parameters.

REQ |0.1 SIP - Data type definitions

The data types shall be in accordance to:

2 © IS0 2020 - All rights reserved
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REQ  |0.1SIP - Data type definitions

— Enum = 8-bit enumeration

— Unsigned Byte = 8-bitunsigned numeric value
— Unsigned Word = 16-bitunsigned numeric value
— Byte Array =sequence of 8-bit aligned data

— 2-bit Bit String = 2-bitbinary coded

— g it pit+ crrins — Q hithinarvcoded
= J

— | 16-bit Bit String = 16-bitbinary coded

6.3| SIP — A_Mtype, message type

Thip requirement specifies the message type parameter values of the CXPI seryiCe interface

REQ) |0.2 SIP - A_Mtype, message type

The o Mtype parameter shall be of data type Enum and shall be used to idéntify the message type apd range of
address information included in a service call.

Range: [NormalCom, DiagNodeCfg]

6.4 SIP — A_TAtype, target address type

Thip requirement specifies the target address type parameter values of the CXPI service int¢rface.

REQ |0.3 SIP - A_TAtype, target address type

The 2 _Tatype parameter shall be of data type Enum and shall be used to encode the communication model used
by the communicating peer entities. Two comuriunication models are specified: '1 to 1' communicdtion, called
physical addressing, and '1 to n' communieation, called functional addressing.

Ranpge: [physical, functionall

6.5 SIP — A_TA, target address

Thip requirement specifies the target address parameter values of the CXPI service interfacg.

REQ |0.4 SIP - A_TA)target address

Th¢ A TA parameter’shall be of data type Unsigned Byte and shall be used to identify the target adfiress of the
inf¢grmation to be-transmitted.

Range: [01¢6+"to FF16]

6.6| “SIP — A _SA, source address

This requirement specifies the source address parameter values of the CXPI service interface.

REQ |0.5 SIP - A_SA, source address

The »_sa parameter shall be of data type Unsigned Byte and shall be used to identify the source address of the
received information.

Mtype = DiagNodeCfg: Range = [00,, to FC,]

© IS0 2020 - All rights reserved 3
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6.7 SIP —

A_Length, length of A_PDU

This requirement specifies the length of PDU parameter value of the CXPI service interface.

REQ (0.7

SIP - A_Length, length of PDU

The 2_Length parameter shall be of data type Unsigned Byte and shall contain the length of the A_PDU to be
requested transmission/notified reception.

6.8 SIP —

A_Data, protocol data unit

This requii

ement specilies the protocol data unit parameter values o1 the CAFI service interrace.

REQ [0.8

SIP - A_Data, protocol data unit

The 2 patd
the request

Range: [00

parameter shall be of data type Byte Array and shall contain the packet data (A_Data)ycontent
or response packet to be transmitted/received.

6 £o FFyf]

6.9 SIP -

This requil

— A_SCT, sequence count

ement specifies the sequence count parameter values of the CXBI service interface.

REQ [0.9

SIP - A_SCT, sequence count

Thea sct
the respon

Range: [0,

parameter shall be of data type 2-bit Numeric and shall contain the sequence count informatio
e field to be transmitted/received.

to 1p,]

h in

6.10 SIP -

This requil

— A_Result, result

ement specifies the result parameter, values of the CXPI service interface.

REQ [0.10 SIP - A_Result, result

The A Res
outcome of]
network laj

Range: [OK
Err

Err

Range: [0,

1t parameter shall be of data type 16-bit Bit String and shall contain the status relating to
a service execution. If two or4nore errors are discovered at the same time, then the transport or
rer entity shall set the appropriate error bit in the Result parameter.

DLL Arb Lost, Er% DLL Byte, Err DLL CRC, Err DLL DLC,
| DLL DLCext, ErraDLLiParity, ErriDLLiFraming, Err NL TIMEOUT A,
| TL Ptype, Fry/TL PCI DL Value, Err_Z—\PP_SCT]

to 1,] (L-bi’per result)

he

6.11 SIP -

— eviWakeup_ind, event wake-up indication (optional)

This requi

4 b 4] 4 1 H i e 4 1 £l rahvAnii H s
CIITIIU SPTLITITS LIIT TVTIIL WARTTUD TITUILAUTIUIT PpdT AITIITITT VAIUTS UL UIT UAT T STI VILTIIILTT T

ce.

REQ |O.11 SIP - ev_wakeup_ind, event wake-up indication (optional)

Range: [ev_wakeup pulse detect, ev _dominant pulse detect, ev clk detect, ev clk loss]

The ev_wakeup_ ind parameter shall be of data type Enum and shall include the event wake-up indication infor-
mation. Table 1 describes the network management values.

© IS0 2020 - All rights reserved
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Table 1 — ev_wakeup_ind, event wake-up indication (optional)

Enum values Description
ev_wakeup_pulse_ detect This service interface parameter value indicates the reception of the wake-up
pulse event from the lower OSI layers. This parameter is optional if cmd_wake-
up_pulse_on in Table 2 is (optional).
ev_dominant_ pulse detect This service interface parameter value indicates the reception of the dom-

inant pulse event from the lower OSI layers. This parameter is
cmd_wakeup_pulse_on in Table 2 is (optional).

optional if

ev_clk detect This service interface parameter value indicates the reception of the clock
dCtCLt;Ull CVCllt fl UIll t}xc }UVV CI CSI }a_y CIl O,
ev |clk loss This service interface parameter value indicates the reception’pf the clock
loss event from the lower OSI layers.
6.12 SIP — cmd_wakeup_req, command wake-up request
Thip requirement specifies the command wake-up request parameter yalues of the CYPI service
intgrface.
REQ |0.12 SIP - cmd_wakeup_req, command wake-up request
Th¢ cmd wakeup req parameter shall be of data type Enum and shall ificlude the wake-up requesf command
infgrmation to wake-up a CXPI node. Table 2 specifies the cmd wakéup req values.
Ranpge: [cmd clk generator on, cmd clk generator off,\cmd wakeup pulse on]
Table 2 — cmd_waKeup_req values
Engim values Description
cmg clk generator on This service interface parameter value commands the clock generptor to turn
on the clocktransmission to the lower OSI layers.
cmq clk generator off This service interface parameter value commands the clock generptor to turn
off the.clock transmission to the lower OSI layers.
cmq wakeup_pulse_on This service interface parameter value commands the transmigsion of the
(ogtional) wake-up pulse to the lower OSI layers.

6.1

Thi
intq

3 SIP — NMiInfo, network management information

5 requirement specifies the network management information parameter values of the C
rface.

KPI service

RE

) |0.13 SIP - NMInfo, network management information

Th¢ NMInfe parameter shall be of data type 2-bit Bit String and shall contain the NetMngt inf¢rmation in
the|response field.

00, =fnorequestforwakeup ind. sleep ind prohibition]

01, =[norequestforwakeup ind, sleep ind permission]

10, =[requestforwakeup ind, sleep_ ind prohibition]

11, =[requestfor wakeup ind, sleep_ ind permission]

7 APP - Application

7.1 APP - General

The subclauses define how the diagnostic services, as defined in ISO 14229-1, apply to CXPIL.

© IS0 2020 - All rights reserved 5
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To allow a common implementation of application layer and session layer for the ISO 20794 series and
other communications, this document uses the session layer protocol as defined in ISO 14229-2 and
focuses on necessary modifications and interfaces to adopt it to the ISO 20794 series.

The subfunction parameter definitions consider that the most significant bit is used for the
suppressPosRspMsgindicationBit parameter as defined in ISO 14229-1.

It is the vehicle manufacturer’s responsibility to setup the CXPI master and slave nodes to exchange
UDSonCXPI information according to the ISO 20794 series documents.

7.2 APP -Definition of dingnncfir‘ classes

7.2.1 APP - Overview

Architectufal, diagnostic communication performance and transport protocol requirements of slave
nodes are accommodated by classifying diagnostic services functionality into three diagrostic classges.

Therefore,|a diagnostic class is assigned to each slave node according to ité level of diagndstic
functionality and complexity. See Table 4 for further detail.

7.2.2 APP - Diagnostic class I

Diagnostic| class I slave nodes are smart and simple devices like intelligent sensors and actuatjors,
requiring none or very low amount of diagnostic functionality. Actuator control, sensor reading and
fault mem¢ry handling is done by the master node, using measurement and control data carrying
messages. [Therefore, specific diagnostic support for these tasks is not required. Fault indicatiop is
always mepsurement and control data based.

7.2.3 APP - Diagnostic class II

identification support. The extended node identification is normally required by vehicle manufacturiers.
Test equipment or master nodes use 1SO (14229-1 diagnostic services to request the extended node
identification information. Actuator control, sensor reading and fault memory handling is done by|the
master no]ie, using measurement andveontrol data carrying messages. Therefore, specific diagndgstic
support for these tasks is not required. Fault indication is always measurement and control data baped.

A diagnostic class Il slave node is similar to_a“diagnostic class I slave node, but it provides Hode

7.2.4 APP - Diagnostic class)III

Diagnostic|class III slavenodes are devices with enhanced application functions, typically perfornjing
their own lpocal information processing (e.g. function controllers, local sensor/actuator loops). The slave
nodes exedute tasks“beyond the basic sensor/actuator functionality, and therefore require extended
diagnosticlsupport=Direct actuator control and raw sensor data is often not exchanged with the mapter
node, and [therefore not included in measurement and control data carrying messages. 1SO 14229-1
diagnostic|seryices for I/O control, sensor value reading and parameter configuration (beyond qode
configuration) are required.

Diagnostic class III slave nodes have internal fault memory, along with associated reading and clearing
services. Optionally, reprogramming (flash/NVRAM reprogramming) of the slave node is possible. This
requires an implementation of a boot loader and necessary diagnostic services to unlock the device to
initiate downloads and transfer data, etc.

The primary difference between diagnostic class Il and diagnostic class III is the distribution of
diagnostic capabilities to both, CXPI master node and the CXPI slave node, while for a diagnostic class II1
CXPI slave node no diagnostic application features of the CXPI slave node are implemented in the CXPI
master node.

6 © IS0 2020 - All rights reserved
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7.3 APP - CXPI master node requirements - Master node fault management, sensor
reading, 1/0 control

Diagnostic class [ and diagnostic class Il slave nodes provide measurement and control data-based fault
information and sensor, I/0 access via measurement and control data carrying messages. The CXPI
master node is responsible to handle the slave nodes measurement and control data faults and handle
the associated DTCs. The CXPI master node serves UDS requests directly to the client/tester and acts
as a diagnostic application layer gateway. UDS services provide access to the measurement and control
data on the CXPI bus.

Dia

onostic class [l slave nodes are independent diagnostic entities. The CXPI master no

e does not

imp
7.4

7.4

Slav
Als

7.4

lement diagnostic services for the diagnostic capabilities of its diagnostic class III slave\
APP - CXPI slave node requirements

1 APP - General

re nodes are typically electronic devices that are not involved in a_complex data comr
, their need of distributing diagnostic data is low.

2 APP - Error indications

odes.

hunication.

RE

) |8.1 APP - Error indications

Sla
car

e nodes shall transmit diagnostic information such as error indications in measurement and ¢
Fying messages.

ontrol data

Nog
as t
isu
resj

Slav
con

Thd

addressed using the target address (NAD) value. This means that one physical slave no

conj

7.5

7.5

e configuration services use frame ID 1F,, (same as the ID of master request field) and
he ID of slave response field). Node configuration can be performed by the master nod
ced as the target address in a diagnostic request message and as the source address in 2
bonse message.

e nodes are only accessable by the’ external test equipment via the CXPI master nod
hected to the diagnostic connector.

re is a one-to-many mapping between a physical slave node and a logical slave nod

posed of several logical.slave nodes.
APP - CXPluneasurement and control data diagnostics

1 APP~Master handling of slave failure status measurement and control data

bF ¢ (same
. The NAD
diagnostic

e network

e and it is
de may be

RE

0] |8.2 APP - Master handling of slave failure status measurement and control data

A fg

ilube status measurement and control data shall be assigned for each failure that would result iy

a separate

DTC1n the master node.

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

7.5.2 APP - Slave node current failure status support

Measurement and control data diagnostics are implemented by slave 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.
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There are two types of failure transmission via measurement and control data carrying messages:

a) Type 1 failure information is periodically transmitted and encoded into an existing measurement
and control data (e.g. upper values of measurement and control data range used to indicate
specific failure conditions) by the slave node. A type 1 use case-specific failure defined by vehicle
manufacturers is not part of this document.

b) Type 2 failure information is not periodically transmitted for components which do not generate
a measurement and control data that is periodically transmitted (e.g. slave node internal failure).
Additional measurement and control data-based failure transmission shall be implemented for
type 2 failures (i.e. if a slave node is capable of locally detecting faults which are not transmitted
via thg associated measurement and control data in carrying messages already).

REQ |8.3 APP - Slave node current failure status support

Each slave hode shall transmit the failure status information that is monitored by the slave node fo'the magter
node via mleasurement and control data carrying messages. The status information shall contain the curient
failure statjus of the slave nodes' components. The measurement and control data shall support the state$ as
defined in Table 3.

Table 3 — Measurement and control data fault states

Test r¢sult Description
no test resylt No test execution available, default, initialization valiie
failed -
passed ---

If a slave node implements more than one independent function, a status measurement and conitrol
data can b assigned to each function. In this case only:the failing function could be disabled by|the
applicatior].

7.6 APP|- Network management (optional)

Network management involves wake-up and sleep functionality. The wake-up/sleep function ig an
optional fepture. This function managesithé start and stop of transmission and reception of the mesg4age
by each nofle.

7.7 APP|- CXPI master npde’gateway application

7.7.1 APP - General

The CXPI master nodelgateway application supports bidirectional CAN to CXPI communication as ell
as multipld clientbackbone network handling on the CXPI subnetwork(s).

7.7.2 APP-<CXPI master gateway number of subnets

REQ |8.4 APP - CXPI master gateway number of subnets

A CXPI master node gateway shall have no more than 8 subnets with a maximum of 15 CXPI slave nodes con-
nected to each subnet.

7.7.3 APP - CXPI master gateway address routing table

Each connected subnet requires an address routing table.

REQ |8.5 APP - Master node - Address routing table

The CXPI master node gateway shall implement an address routing table including CXPI target addresses
(NADs) and a supported message size for each CXPI slave node on a subnet.
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REQ |8.6 APP - Master node - Verification of request message length

The message length of each request received from a client (on-board/off-board test equipment) shall be ver-
ified by the CXPI master node gateway application according to the CXPI slave node source address and the

supported message length in the address routing table.

If the received frame length is < the supported message size of the target CXPI slave node then the message
shall be transmitted to the CXPI slave node.

If the received frame length is > the supported message size of the target CXPI slave node then the message
shall not be transmitted to the CXPI slave node.

7.714 APP - CXPI master gateway all nodes request message handling

REQ |8.7 APP - Master node - All nodes request message handling

Th¢ client shall send a request message to the CXPI master gateway on the backbonenetwork includfing a CXPI
all podes request message which the master node dispatches to the CXPI subnet using'the 7E; all n¢des target

address (NAD) as specified in 7.7.6.

7.7{5 APP - Round trip of all node addressing with functional NAD

Figiire 2 shows the round trip of an all node addressing with! functional NAD. The test [equipment
(clignt) sends a single message CAN message with an all negdevaddressing with functional NAD to the
CXRBI master gateway. The CXPI master gateway routes the message onto the CXPI network with the
fungtional all node NAD. Each CXPI slave node processés-the request message and sends thie response
megsage to the CXPI master gateway. The CXPI master’gateway forwards the response message to the

tes equipment (client).

’J 1SO 20794 CXPI
Client
CANID Reg. 700., (CAN)-Master gateway (CXPI) Slave 1 Slave p
ANID Resp. for slave 1710, CANID Req, 720, g::g. ‘I:Z'sl- 1:;; (server 1) (server|2)
ANID Resp. for slave 1711, CANIDResp. 7285 Ag- o i NAD 41, NAD 4%,
16
]
SF; 70044, 7E;,, N_PEI, N_.DATA
start P2oas_cren AT Data.com - — - entAmodes 70016, 7Ere T ICL NDATA = 1
SFc"e"t*A“NUdes D — SFClienLAIINodes
1Fy, 7E16 N_PCL, N-DATA\, 1F,q, 7Ei, NPCL NDATA _ ]

2 P2
FZCXP._S.M, } CXPI_Server
_—

SFsiave2_client
— 5Fu, 42,4, N_PCI, N_DATA

—

SFsiave1_client

SFaster_ci [—
P2ca clont Reload = | g—————————F—=5 Na;‘;- N‘*{‘)‘ATA (spm, 41,,, N_PCI, N.DATA
16 N_PCL N_] 3

SFsiave1_client

P2ca cliont Reload = |@—————"7"710,,, N_PCI, N.DATA
, { . SFsiavez_client 5
P { Reload 7114, N_PCI, N_DATA

Figure 2 — Round trip of all node addressing with functional NAD
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Key

1  CXPI master gateway has received a CAN request message (SFjient alNodes) from the client. CXPI master
gateway verifies that the N_AE (if 11-Bit CAN ID) or N_TA (if 29-Bit CAN ID) included in the CAN request
message is listed in the address routing table (NAD 7E, ) for the target CXPI subnet. CXPI master gateway
sends the "all nodes"” CXPI request message onto the CXPI network.

2 CXPIslave node #1 (server 1) has received the CXPI request message from the CXPI master gateway. CXPI
slave node #1 starts the P2cyp; goyer timer. CXPI slave node #1 prepares the response message. CXPI slave

node #1 sends the response message to the CXPI master gateway and stops the P2cyp; geryer timer.

3 CXPI master gateway has received a CXPI response message (SFg),ye1 cjient) from CXPI slave node #1 (NAD

41,). CXPI master gateway performs a transport protocol layer message routing into the CAN response

andcitbha racoca oo o

raaat .
message-fermatatd-sendstheresponseessa

4  CXPIslgve node #2 (server 2) has received the CXPI request message from the CXPI master gateway. CXRI
de #2 starts the P2¢yp; geryer timer. CXPI slave node #2 prepares the response message. CXPhslave

slave n

AN Lia il Liant
ST Save T Client) to ce€nehe

node #2 sends the response message to the CXPI master gateway and stops the P2qyp; geryer timer:

5  CXPI mpster gateway has received a CXPI response message (SFgjaye2 cliend from CXPI slave ngdé #2 (NAD
4246). 4XPI master gateway performs a transport protocol layer frame routing into the CAN reSponse mes

format pnd sends the response message (SFg,ye2 cient) tO the client.

7.7.6 APP - Round trip of all node addressing with node-specific NADs

Figure 3 shows the round trip of a single frame CAN request message including an all node addres

age

bing

with functjonal NAD (NAD 7E;¢), which is sent to each CXPI slave node by the CXPI master gateyay.
The CXPI master node serializes individual request messages and waits for the response message of the
CXPI slave node before it sends the next request message to the next CXPI slave node. This methodology
requires a pingle response buffer in the CXPI master node.

Clignt
CANID Rpq. 70044
CANID Resp. fqr slavel 710,
CANID Resp. fqr slavel 711,

=

start P2omcne A potmcom - St 700, 7 NPOLNDATA________

P2can_ciient_Reload

SFMaster_client
7285, N_PCI, N.DATA

SFsiave1_glient

P2can_ciient_Reload

7104, N_PCLN"DATA

SFsiave2_client

P2caN_ciient_Reload

71145, N_PCI, N.DATA

\Qv 1S0 20794 CXPI
(CAN) Master gateway (CXPR Slave 1 Slave 2
CANID Req. 720 gf"‘g' :eq':@ (server 1) (server 2)
CANID Resp. 728 N::g' . esp: NAD 41, NAD 42,

xO

|~

K SFclient_slave1

1Fyq, 41,6 N_PCI, N_DATA\

—

SFsiave1_client

fSFW 41,5, N_PCI, N DATA

SF client slave2

SFsiave2_client

2CxP1_Sorver

}I
1Fyq, 4216 N_PCI, N_DATA\

ﬁ/»srm 42,5, N_PCI, N_DATA

FZCXPLS«WI

I

Figure 3 — Round trip of all node addressing with node-specific NADs
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Key

1

CXPI master gateway has received a CAN request message (SFcjent alinodes) from the client. CXPI master
gateway verifies that the N_AE (if 11-Bit CAN ID) or N_TA (if 29-Bit CAN ID) included in the CAN request
message is listed in the address routing table (NAD 7E¢) for the target CXPI subnet. CXPI master gateway

sends the CXPI request message (SFcjient sjave1) to the target CXPI slave node (NAD 41).

liest

hy. CXPI

2 (NAD

hble for an

2 CXPlslave node #1 (server 1) has received the CXPI request message from the CXPI master gateway. CXPI
slave node #1 starts the P2oyp 5oy timer. CXPI slave node #1 prepares the response message. CXPI slave
node #1 sends the response message to the CXPI master gateway and stops the P2yp; gepye, timer.

3 CXPI master gateway has received a CXPI response message (SFgj,ye1 cjiend) from CXPI slave node #1 (NAD
41,,). CXPI master gateway performs a transport protocol layer frame routing into the CAN response message
formatand-sends-theresponse-message{tSor o to-theehent

4 |CXPI master gateway checks all of the slave nodes. If next slave node is found then it sends theveq
message (SFcjient siavez) to the target CXPI slave node (NAD 42).

5 |CXPI slave node #2 (server 2) has received the CXPI request message from the CXPI master gatew.
slave node #2 starts the P2oyp; 5oy timer. CXPI slave node #2 prepares the response‘message. CXPI slave
node #2 sends the response message to the CXPI master gateway and stops the P2qypr gerver timer.

6 |CXPI master gateway has received a CXPI response message (SFgj,ye2 cliend from CXPI slave node #

42,)- CXPI master gateway performs a transport protocol layer frame routing into the CAN respofse message
format and sends the response message (SFg),e7 cliend) to the client.

8 |AL - Application layer

8.1] AL - Client to CXPI slave node(s) communication

Theg CXPI application layer protocol supports bidirecti@nal CXPI communication.

8.2| AL - Overview of UDSonCXPI services and applicability to diagnostic classgs

The purpose of Table 4 is to reference all‘unified diagnostic services as they are applic

implementation of UDSonCXPI. The table.contains the sum of all applicable services. Certain applications

using this document to implement UDSonCXPI may restrict the number of useable servicg

catq
etc.

NO1
mar
slavj

gorize them in certain application’areas/diagnostic sessions (default session, programm

E The ISO 20794 series’supports different diagnostic classes for CXPI slave nodes. It is

e node.

[able 4 — Overview of applicable ISO 14229-1 unified diagnostic services and data

. The restriction of data length for all diagnostic services due to the data link layer applig

ufacturer's responsibility. to specify which diagnostic services of ISO 14229-1 are implemente

s and may
ng session,
s (see 8.4).

the vehicle
d in a CXPI

ranges

Restriction for service | UDSonCXPI with slave node diagnostic
Diagnostic service name? application support for class
(see IS0 14229-1) single node | all node I - .

addressing | addressing

Implementation requirements
Hardware implementation N/A N/A selection N/A
Small MCU implementation N/A N/A selection | N/A
;Irililll‘;prf;fl(;;rils;lce MCU N/A N/A selection

Diagnostic and communication management functional unit

DiagnosticSessionControl available available mandatory
ECUReset available N/A mandatory
SecurityAccess available N/A optional
a  Services that are not described in Table 4 are not supported.

© IS0 2020 - All rights reserved
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Table 4 (continued)
Restriction for service | UDSonCXPI with slave node diagnostic
Diagnostic service name2 application support for class
(see 1SO 14229-1) single node | all node
addressing | addressing I 1 1
CommunicationControl available available mandatory
TesterPresent available available mandatory
ResponseOnEvent available N/A optional
ControlDTCSetting available available optional
SecuredDataTransmission available N/A optional
Data transmission functional unit
ReadDataBjyldentifier available available mandatory
ReadMemofryByAddress available N/A optional
ReadScalingDataByldentifier available N/A optional
ReadDataBjyPeriodIdentifier available N/A optional
DynamicallyDefineDataldentifier available N/A optional
WriteDataByldentifier available available mandatory
WriteMem¢@ryByAddress available N/A optional
Stored data transmission functionalunit
ClearDiagnpsticInformation available available optional mandatojry
ReadDTCInfformation available available optional mandatory
Input/Output control funétional unit
InputOutpytControlByldentifier | available | N/A | N/A | mandatofy
Remote activation of routine functional unit
RoutineConjtrol | available | available | N/A | mandatojry
Upload/Download functional unit

RequestDonload available N/A optional mandatojry
RequestUpjoad available N/A optional mandatofy
TransferDafta available N/A optional mandatojry
RequestTrdnsferExit available N/A optional mandatofry
RequestFil¢Transfer available N/A optional mandatojry
a  Serviceg that are not deseribed in Table 4 are not supported.
8.3 AL -{CommunicationControl (28,,) service
REQ | 7.1) AL/~ Master node CXPI cluster specific activation and de-activation
The CXPI master node shall implement the service CommunicationControl as specified in ISO 14229-1 to allow

for CXPI cluster specific activation and de-activation of message type "normal communication” (see Table 5).

Table 5 — Request message subFunction parameter definition

bit 6-0 Description Cvt Mnemonic
0044 enableRxAndTx M |ERXTX
0144 enableRxAndDisableTx M |ERXDTX
0244 disableRxAndEnableTx M |DRXETX
0346 disableRxAndTx M |DRXTX
0444 enableRxAndDisableTxWithEnhancedAddressInformation M |ERXDTXWEAI
0546 enableRxAndTxWithEnhancedAddressInformation M |ERXTXWEAI

12
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REQ |7.2 AL - communicationType and subnetNumber

The CXPI master node shall implement the communicationType and subnetNumber of the service Communica-
tionControl as specified in Table 6.

Table 6 — communicationType and subnetNumber definition

ing node (server))

Bit Bit Description Cvt Mnemonic
coding value
Ofto 1 016 ISOSAEReserved M [---
16 nomalCommunicationMessages M INCM
216 networkManagementCommunicationMessages M. INWMCM
316 networkManagementCommunicationMessages and nomalCom- (M |NWMCM-NCM
municationMessages
203 | 045to 34 |ISOSAEReserved M |ISOSAERESRVD
41to 7 016 Disable/Enable specified communicationType U |DISENSCT
1,5to E; |Disable/Enable specific subnet identified by subnetutiber U |DISENSSIVSN
Fis Disable/Enable network which request is receivedon (Receiv- U |DENWRIRO

RE(Q |7.3 AL - nodeldentificationNumber

The¢ CXPI master node shall implement the nodeldentificationNumber of the service CommunicatiopnControl as
specified in Table 7.

Table 7 — nodeldentificationNumber definition

A_Pata Parameter name Byte value Description Cvt | Ninemonic
byte
#4  |nodeldentificationNumber 0044 Reserved M |-
(high byte) 01, to FF;, |nodeldentificationNumberCXPI| M |N]NCS
Subnet
Identify the CXPI subnet(s).
#5  |nodeldentificationNumber 0046 Reserved M |-
(low byté) 01,4 to FF,, |nodeldentificationNumberNAD M |[N|NNAD
The NAD (slave node address) of the
node in the CXPI subnet

8.4| CAL - UDSonCXPI services

8.4.1 AL - Supported functions

This document uses the application layer services as defined in ISO 14229-1 for client-server based
systems to perform functions such as test, inspection, monitoring, diagnosis or programming of on-
board vehicle servers.

© IS0 2020 - All rights reserved
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8.4.2 AL

- Master node receive buffer length

The message length of UDSonCXPI messages is specified in ISO 20794-3. The message buffer is

controlled

by the data link layer.

REQ |74

AL - Master node receive buffer length

The vehicle manufacturer shall specify the maximum amount of receive buffer in the master node based on the
CXPI slave node supported data length.

8.4.3 AL

Certain di
restriction

- Message length is exceeded

hgnostic services, for example ReadDTCInformation might exceed the message~ler
(depends on the number of DTCs to be reported).

gth

REQ |7.5

AL - Message length exceeded

If the mess
ISO 14229-

hge length is exceeded the node shall apply the negative response handling as spegified in
| for each concerned service.

8.5 AL -

This docun
8.6 AL -

8.6.1 AL

The subcla
client and

8.6.2 AL

It is the ve
tool suppli
calculation

8.6.3 AL

Protocol

hent uses the application layer protocol as defined in ISO 14229+1.
Timing

- General

uses specify the application and session layertiming parameters and how those apply to|
he server.

- Timing parameter values

hicle manufacturer’s responsibility to provide documentation as guidance for the exte

s of P2(jient-

- Server timing performance requirements

the

'nal

r's to calculate the P2, time-out value according to Annex B. This annex includes example

REQ |[7.6

AL - Server timing performance requirements

The server

(ECU) shall meetthe diagnostic communication performance timings as specified in Table 8.

Table 8 — Diagnostic communication timings

Parametdr: Description Minimum value Maximum
[performance value /Lt
7 pEroT e e v e 7 crrrx
requirement out
P2cxpi server |Time between reception of the last message of a diagnostic 0 ms 500 ms
request on the CXPI bus and the CXPI slave node being able
to provide data for a response.
The CXPI slave node should not respond over the
maximum value.
P2*cxp1 server | Time between sending a negative response message with 0 ms 2000 ms
NRC 78 and the CXPI-slave being able to provide data for
aresponse.

14
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REQ |7.7 AL - SuppressPosRspMsgIndicationBit

It is the system designer's responsibility to assure that in case the client does not require a response message
(suppressPosRspMsglndicationBit = TRUE ('1')) and the server might need more time than P2, to process
the request message, that the client shall insert sufficient time between subsequent requests.

Figure 4 illustrates the transmission timing sequence chart from DoCAN backbone bus to UDSonCXPI.

ISO 15765 DoCAN

Test equipment
(client)

1ISO 20794 CXPI

Master
(CAN/CXPI gateway)

8.7| AL - RespoOnse pending

diagnostic
request SF MRF Id = 1F3
P2can_ciient_startz |- T_Data.con-— - —=— e s O\
\‘ P
St
|:,ZCAN_CIient @
&
3
SRF Id = 5F ¢
4______________-SF
P2can_ciient_stop \ 4 SF
diagnostic
response

Slave Q
(server) V

O

>
1
bH
N

PzCXPI_Se ver

Figure 4 — Transmijssion timing sequence chart from DoCAN backbone bus to UDSpnCXPI

Slaye nodes¢of' diagnostic class II and III support the response pending feature. In casd a service,
which requirés more time than P2:yp; server fOT processing a response pending message a¢cording to
1S0[14229-1 and 1SO 14229-2 is transmitted by the CXPI slave node to extend the maximurh response
timg {see Table 9). Whenever a response pending message is used a final positive or negativle response

ism andatory Ior this request.

Table 9 — Response pending A_PDU format

A_PDU format

DATA1

DATA2

DATA3

Response service ID: 7F ¢

Request SID

Negative response code: 78,

© IS0 2020 - All rights reserved
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8.8 AL - CXPI slave node configuration services

8.8.1 AL - CXPI node configuration

The node configuration services define how a slave node is configured. Node configuration services
are used to avoid/resolve conflicts between slave nodes within a CXPI cluster built out of off-the-shelf
slave nodes.

Node configuration is performed by specifying an address space, which consists of an CXPI product

identification and an initial node address per slave node. Using these values, it is possible to map DIDs
to all A_PDUstransmittedinthe CXPl cluster.

8.8.2 AL|- Slave node model

8.8.2.1 AL - Memory model

The memoty layout of a slave node is shown in Figure 5.

ROM ROM m;éH)RAM
R 5 AN
' $erial number E 7
e NAD DIDs
Supplier ID Function ID Variant ID s\<}\ _
Q;

Id_set_configuration

e.g. pin configuration VRAM

Y
Instance

Initial NAD — . NAD DIDs
generation

! !

Configuration from master
node over the bus

Figure 5 — Slave node memory model

VRAM (Volatile RAM) is considered a memory that is invalid after
RAM)lsa e . "-' -"S- e esSe—ahe-id :"‘55‘5 40 A the
application). ROM (Read Only Memory) is considered as a constant memory that may not be modified
with internal processes (e.g. application).

reset. The NVRAM (Non-Volatile

8.8.2.2 AL - Slave node configuration variants
Three slave node configuration variants are defined:

a) Unconfigured slave node - After reset the slave node does not contain a valid configuration.
Therefore, the master node shall configure the slave node. The configuration is stored in VRAM.

b) Preconfigured slave node - This slave node has a valid configuration after reset. The configuration
is normally stored in ROM, but reconfigured data are lost after reset.
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c) Full configured slave node - The slave node stores the configuration in NVRAM, so it is still active
after reset.

REQ |7.1 AL - Slave node model - AL - Slave node configuration variants

All variants of the slave nodes shall support at least the mandatory configuration services (see Table 4).

— It shall be the responsibility of the network designer to guarantee that the supplier ID, function ID, and
configured NAD is unique. In case this cannot be achieved ahead of communication, node configuration
commands shall be mandatory to resolve conflicts.

— _Ifthe slave node does not contain a r‘nnﬁanrahnn all messages fpyr‘pnf the master node request message

and slave node response message) in the slave node shall be marked as invalid.

— | If the slave node contains a configuration, all configuration requests in the slave node shall-be sppported.

8.8J2.3 AL - Initial node address

Each slave node has an initial NAD list. For slave nodes that have no instanee generation of the initial
NAD the list contains only one entry.

REQ |7.9 AL - Slave node model - AL - Initial node address
Thg instance generation shall set the initial NAD based on the initial NAD list.

The instance generation of the initial NAD is not part of this‘specification.

The configuration, using the writeDataByldentifier with’' DID assign node address request, sets the
NAD to the configured node address. If the initial nedé-address is already equal to the configured node

addfress, then no action is taken
Figiire 6 shows the relationship between the_initial node address list, the initial node addr¢ss and the
configured node address.

© IS0 2020 - All rights reserved 17
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p—

Initial NAD list in the NCF

/\

Instance generation

User defined instantiation of Initial NAD is set to first entry
NAD in list
N\ /
Initial NAD

The initial NAD is the same as
the configured NAD

~J
Configuration q/
Y

Assign NAD

Obtained configured NAD

D
from non-volatile memory is o
set during initialisation Q<<
| 12/

Y

Configured NAD

LAssign NAD~-

Figure 6 — NAD instantiation and configuration process

8.8.2.4 AL - A_PDU structure of node configuration and identification

8.8.2.4.1 |AL - General

Requests il:‘e always sent in niastér node request messages and responses are always sent in slave node
response messages.

REQ |7.1p AL - Slave.iode model - AL - A_PDU structure of node configuration and identification {AL
- Gieneral

The node cpnfiguration and identification messages shall be transmitted as defined in this document.

8.8.2.4.2 LAL-=Nodeaddress(NAD)

REQ |[7.11 AL - Slave node model - AL - A_PDU structure of node configuration and identification - AL
- Node address (NAD)

The NodeAddress shall use values as specified in Table 10.

NAD is the address of the slave node being addressed in a request, i.e. only slave nodes have an address.
NAD is also used to indicate the source of a response.
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NAD value

. . Description
decimal hexadecimal
0 0044 Invalid node address, reserved for go-to-sleep command, see ISO 20794-2.
1to 125 01, to 7D4¢ |Master/slave node addresses (NAD)
126 7E14 Functional node address (functional NAD), only used for diagnostics.
127 7F 6 Slave node address broadcast (broadcast NAD)
128 to 255 80,4 to FF{4 [Reserved

There is a one-to-many mapping between a physical slave node and a logical slave nocle and it is

ad
logical slave nodes.

Furctional addressing during configuration cannot be used.

8.8

2.5 AL - Supplier ID, function ID and variant ID

Idemtification is used to identify a slave node.

essed using the NAD value. This means that one physical slave node may be composed

of several

REQ |7.12 AL - Slave node model - AL - Supplier ID, function ID.and variant ID

Eadh slave node shall have CXPI product identification, as specified in Table 11.

Supgplier ID, function ID, and variant ID shall satisfy the specificatiphs in Tables 11 and 12.

Thd
identification service.

Tablel11l —'Node identification

identification services define how specific slave node parameters are requested

using the

DATA1

DATA2

DATA3

DATA4

DA

A5

Supplier ID
(MSB)

Supplier ID
(LSB)

Function ID
(MSB)

Function ID
(LSB)

Varis

ntID

The
one

of the slave node which-eorresponds to the node setting and identification service. The su

spefified in Table 12;

Table 12 — Supplier ID

supplier ID is a 16-bit value, with the most significant bit equal to zero. Most significant bit set to
is reserved for future extended numbering systems. The supplier ID is assigned to ea

Ch supplier
bplier ID is

SupplierID value Description
000044 to 7FFE 4 Supplier ID is assigned to each supplier.

ZFFF ¢ Use of the wildcards
8000, to FFFF 4 Reserved for future use

The function ID is a 16-bit value assigned by each supplier. If two products differ in function, i.e.
CXPI communication or physical world interaction, their function ID shall differ. For absolutely equal
function, however, the function ID shall remain unchanged.

The variant ID is an 8-bit value. It shall be changed whenever the product is changed but with unaltered
function. The variant ID is a property of the slave node and not the CXPI cluster.

© IS0 2020 - All rights reserved
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8.8.2.6 AL - Serial number

REQ | 7.13 AL - Slave node model - AL - Serial number

Serial number shall be according to the specification in Table 13.

A slave node may have a serial number to identify a specific instance of a slave node product. The serial
number is 4 byte, as specified in Table 13.

Table 13 — Serial number

-ALEA-D.

8.8.2.7 AL - Wildcards

REQ | 7.1# AL - Slave node model - AL - Wildcards
Wildcards $hall be according to the specification in Table 14.

To be able fo leave some information unspecified the wildcard values specifiedin Table 14 may be ysed
in node configuration requests. All slave nodes shall support the wildcards.in requests.

Table 14 — Wildcards

Property Wildcard value
NAD 7F 4
Supplier ID 7FFF ¢
Function ID FFFF 4

8.8.3 AL- WriteDataByldentifier - AssignNodeAddress

8.8.3.1 AL - Service description

The WritelpataByldentifier service with*DID = AssignNodeAddress is used to resolve conflicting node
addresses [n CXPI clusters built using-off-the-shelf slave nodes or reused slave nodes.

8.8.3.2 AL - Requirements-definition - AL - WriteDataByldentifier - AssignNodeAddress

The implementation of-the AL - WriteDataByldentifier - AssignNodeAddress service specifies|the
message s¢quence and.relevant requirements. The service uses the InitialNodeAddress (or the NAD
wildcard); this is tolayoid the risk of losing the address of a slave node.

The resporpse,is using the InitialNodeAddress and not the NewNodeAddress.

REQ | 7.15 AL = WriteDataByldentilier - AssignNodeAddress - General requirement

The service shall only be processed by the slave node if the service is supported and the parameters' length,
Supplierldentifier and Functionldentifier match.

The slave node is not responsible for checking if the NewNodeAddress is within the valid range.

REQ |7.16 AL - WriteDataByldentifier - AssignNodeAddress - Request and response message pro-
cessing

After the successful reception and processing of the AL - WriteDataByldentifier - AssignNodeAddress physical
request message, the slave node shall send an AL - WriteDataByldentifier - AssignNodeAddress positive re-
sponse message as specified in Table 15.
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REQ |7.17 AL - WriteDataByldentifier - AssignNodeAddress - MsgParam - DID = AssignNodeAddress
The AssignNodeAddress parameter shall be used by the slave node to identify the content of the dataRecord.

NAD = InitialNodeAddress or 7F ;.

REQ |[7.18 AL - WriteDataByldentifier - AssignNodeAddress - ReqMsgParam - dataRecord
Supplierldentifier

The Supplierldentifier parameter shall be used by the slave node to compare the parameter valuetwith the
int¢rnally stored Supplierldentifier parameter value.

REQ) [7.19 AL - WriteDataByldentifier - AssignNodeAddress - ReqMsgParam= dataRecord
Functionldentifier

The Functionldentifier parameter shall be used by the slave node to compare the parameter value wjith the
int¢rnally stored Functionldentifier parameter value.

REQ) |7.20 AL - WriteDataByldentifier - AssignNodeAddress’'-"ReqMsgParam - dataRecord
NewNodeAddress

Th¢ NewNodeAddress parameter value shall be used to request the assignment of a new address by [the slave
node as specified in Table A.1.

REQ |7.21 AL - WriteDataByldentifier - AssignNodeAddress - NegativeResponse
A npgative response message shall never, be sent by the slave node.

8.8]3.3 AL - Message sequence implementation requirements - AL - WriteDataByldentifier -

AssjignNodeAddress
Tab[e 15 defines the contentof the AL - WriteDataByldentifier - AssignNodeAddress messages.

Table 15 —AL - WriteDataByldentifier - AssignNodeAddress message definition

A_Length A_PDU definition REQ Cvt

1 byte WriteDataByldentifierAL - WriteDataByldentifier - 7116 M
AssignNodeAddress request message SID

S }te ,,,,,,,, . I R

2byte 718 | M

2byte ,,,,,,,, e

1byte ,,,,,,,, Ry | ] R

1 byte WriteDataByldentifierAL - WriteDataByldentifier - 7.16 M
AssignNodeAddress positive response message SID

2byte ,,,,,,,, e ;AégiﬁgnNodeAddress ,,,,,,,,,,,,,,,, e e v
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8.8.4 AL - WriteDataByldentifier - NodeDataDump

8.8.4.1 AL - Service description

The WriteDataByldentifier service with with DID = DataDump is used for initial configuration of a slave
node by the slave node supplier and the format of this message is supplier specific. This service shall
only be used by supplier diagnostics and not in a running CXPI cluster, e.g. when node is implemented
in a vehicle.

8.8.4.2 AL - Requirements definition - WriteDataByldentifier - NodeDataDump

The implementation of the WriteDataByldentifier - NodeDataDump service specifies the mesdage
sequence and relevant requirements.

REQ | 7.22 AL WriteDataByldentifier - NodeDataDump - General requirement

The servicg shall only be processed by the slave node if the service is supported.

REQ | 7.23 AL - WriteDataByldentifier - NodeDataDump - Request and response message processing

After the successful reception and processing of the WriteDataByldentifier - NodeDataDump physical requgst
message the slave node shall send a WriteDataByldentifier - NodeDataDunipypositive response message as
specified in] Table 16. A negative response message shall never be sent by{thé slave node.

REQ | 7.24 AL - WriteDataByldentifier - NodeDataDump,-‘MsgParam - DID = DataDump

The DataDyimp parameter as specified in Table A.1 shall be@sed by the slave node to identify the content of the
dataRecord.

REQ | 7.2)5 AL - WriteDataByldentifier - NodeDataDump - MsgParam - dataRecord user defined daga

The dataRecord shall contain user defined data parameter values of at least 1 byte up to a maximum of 249 byte.

REQ | 7.266 AL - WriteDataByldentifier - NodeDataDump - NegativeResponse

A negative fesponse message shall never be sent by the slave node.

8.8.4.3 AL - Message sequence implementation requirements - WriteDataByldentifier -
NodeDataPDump

Table 16 d¢fines the content of the WriteDataByldentifier - NodeDataDump messages.

Table 16 — WriteDataByldentifier - NodeDataDump message definition

Length A_PDU definition REQ | Cvt
1 byte WriteDataByldentifier request message SID 7.23 M
2byte ,,,,,,,,,, s :DataDump ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T R
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ . o S R
1t0249byte | userdefineddata(byte#1t0249)] | 725 |
1 byte 7.23 M
2byte |pID=Databump | 724 | M
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8.8.5 AL - ReadDataByldentifier - NodeProductldentification

8.8.5.1 AL - Service description

The ReadDataByldentifier service with DID = NodeProductldentification supports the reading of the
product identification and other properties from a slave node.

8.8.5.2 AL - Requirements definition - AL - ReadDataByldentifier - NodeProductldentification

The implementation of the AL - ReadDataByldentifier - NodeProductldentification service specifies
the mressagesequenceand refevant requiTemets:

REQ |7.27 AL - ReadDataByldentifier - General requirement

Th¢ service shall only be processed by the slave node if the service is supported and the parameters|{Supplierl-
dertifier and Functionldentifier match which those stored in the slave node.

REQ |7.28 AL - ReadDataByldentifier - Request and response message processing

Aftpr the successful reception and processing of the ReadDataByldentifier —*NodeProductldentificafion
phyfsical request message the CXPI slave node shall send a ReadDataByldentifier - NodeProductldenftification
poditive response message as specified in Table 17. If the ReadDataByldentifier - NodeProductldent{fication
phyfsical request message is not supported by the CXPI slave node’jt'shall send a ReadDataByldentifier negative
response message as specified in Table 17.

REQ |7.29 AL - ReadDataByldentifier - MsgParam - DID = NodeProductldentification

Th¢ NodeProductldentificationparameter as specified in Table A.1 shall be used by the slave node tgreport the
corfesponding data in the positive response message.

REQ |7.30 AL - ReadDataByldentifier - PosRspMsgParam - dataRecord - Supplierldentifier

Th¢ Supplierldentifier parametéershall be used by the slave node to compare the parameter value with the
int¢rnally stored Supplierldeftifier parameter value.

REQ |7.31 AL --ReadDataByldentifier - PosRspMsgParam - dataRecord - Functionldentifier

The Functionldentifier parameter shall be used by the slave node to compare the parameter value wjith the
int¢rnally stored Functionldentifier parameter value.

REQ i7.32 AL - ReadDataByldentifier - PosRspMsgParam - dataRecord - Variant

The Variantldentifier parameter shall be used by the slave node to report the internally stored Variantldentifier
parameter value.

REQ |7.33 AL - ReadDataByldentifier - NegRspMsgParam - NRC = subFunctionNotSupported

The negative response code parameter subFunctionNotSupported shall be reported if the physical request
message or the NodeProductldentification parameter value is not supported by the CXPI slave node.
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8.8.5.3 AL - Message sequence implementation requirements - AL - ReadDataByldentifier -
NodeProductldentification

Table 17 defines the content of the ReadDataByldentifier - NodeProductldentification messages.

Table 17 — AL - ReadDataByldentifier - NodeProductldentification message definition

Length A_PDU definition REQ Cvt

1 byte ReadDataByldentifier request message SID 7.28 M

2 byte DID = NodeProductldentification (MSB, LSB) 7.29 M

1 byte ReadDataByldentifier positive response message SID 7.28 M
2byte | DID = NodeProductldentification (MSB, LSB) 729 M

dataRecord = [ _ M

2 byte Supplierldentifier (MSB, LSB) 7.28 M

2 byte Functionldentifier (MSB, LSB) 7.29 M

1 byte Variantldentifier | 7.32 M
ibyte | |Negative response messageSID 728 | M
1 byte Echo of ReadDataByldentifier 7.28 M

1 byte Negative response code (NRC) 7.33 M
8.8.6 AL - ReadDataByldentifier - NodeSerialNumberldentification

8.8.6.1 AL - Service description
The ReadDataByldentifier service with DID = NodeProductldentification supports the reading of|the
product id¢ntification and other properties from a slavé’node.

8.8.6.2 AL - Requirements definition - AL ~ReadDataByldentifier -
NodeSerialNumberldentification
The implementation of the AL - ReadDataByldentifier - NodeSerialNumberldentification seryice
specifies the message sequence and relevant requirements.

REQ | 7.34 AL - ReadDataByldentifier - General requirement

The servicg shall only be processed by the slave node if the service is supported and the parameters SuppliefI-
dentifier aijd Functionldentifi€r match which those stored in the slave node.

REQ | 7.35 AL = ReadDataByldentifier - Request and response message processing

After the syccéssful reception and processing of the ReadDataByldentifier - NodeSerialNumberldentificatign
physical reLuest message the CXPI slave node shall send a ReadDataByldentifier - NodeSerialNumberldentifi-
cation positive response message as specified in Table 18. If the ReadDataByldentifier - NodeSerialNumberl-

dentification physical request message is not supported by the CXPI slave node it shall send a ReadDataBylden-

tifier negative response message as specified in Table 18.

REQ | 7.36 AL - ReadDataByldentifier - MsgParam - DID = NodeSerialNumberldentification

The NodeSerialNumberldentification parameter as specified in Table A.1 shall be used by the slave node to
report the corresponding data in the positive response message.

24
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REQ |7.37 AL - ReadDataByldentifier - PosRspMsgParam - dataRecord - SerialNumber

The SerialNumber parameter shall be used by the slave node to report the serial number value internally
stored in the Serial Number parameter.

The dataRecord shall contain the SerialNumber parameter value SerialNumber#1 (MSB) to SerialNum-
ber#4 (LSB).

RE

i7.38 AL - ReadDataByldentifier - NegRspMsgParam - NRC = subFunctionNotSupporte

d

Thg

negative response code parameter subFunctionNotSupported shall be reported if the physical T
bsage or the NodeSerialNumberldentification parameter value is not supported by the CXPI'slave

bquest
node.

8.8)6.3 AL - Message sequence implementation requirements - AL - ReadDataByldentifier -
NoTeSerialNumberIdentification
Table 18 defines the content of the ReadDataByldentifier - NodeProductldentification messdges.
Table 18 — AL - ReadDataByldentifier - NodeSerialNumberldentification message deefinition
Length A_PDU definition REQ Cvt

1 byte ReadDataByldentifier request message SID 735 M

2 byte DID = NodeSerialNumberldentification (MSB, LSB) 736 M
ibpee ReadDataByldentifier positive fésponse message SID 7B5 | M
2 byte DID = NodeSerialNumberldentification (MSB, LSB) 7136 M

dataRecord = [ M

1 byte SerialNumber#1 (MSB) 737 M

1 byte SerialNumber#2 737 M
ibjte | SerialNumber#3 BT | M
1 byte SerialNumber#4 (LSB) ] 737 M

1 byte Negative response message SID 735 M

1 byte Echo.of ReadDataByldentifier request message SID 735 M

1 byte Negative response code (NRC) 738 M
8.8)7 AL - ReadDataByldentifier - NodeConfigurationFileAvailability

8.8]7.1 AL.-)Service description

Thg ReadDataByldentifier service with DID = NodeConfigurationFileAvailability supports the reading

oft

neiode configuration file availability from a slave node.

8.8.

7.2 AL - Requirements definition - AL - ReadDataByldentifier -

NodeConfigurationFileAvailability

The implementation of the AL - ReadDataByldentifier - NodeConfigurationFileAvailability service
specifies the message sequence and relevant requirements.

REQ |7.39 AL - ReadDataByldentifier - General requirement

The service shall only be processed by the slave node if the service is supported and the parameters SupplierI-
dentifier and Functionldentifier match which those stored in the slave node.
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REQ |74

0 AL - ReadDataByldentifier - Request and response message processing

request me

message as

ssage the CXPI slave node shall send a ReadDataByldentifier - NodeCfgFileAvailability positive

specified in Table 19.

After the successful reception and processing of the ReadDataByldentifier - NodeCfgFileAvailability physical

response message as specified in Table 19. If the ReadDataByldentifier - NodeCfgFileAvailability physical re-
quest message is not supported by the CXPI slave node it shall send a ReadDataByldentifier negative response

REQ |[7.4

1 AL - ReadDataByldentifier - MsgParam - DID = NodeConfigurationFileAvailability

The NodeS
report the

brialNumberldentification parameter as specified in Table A.1 shall be used by the slave node to
orresponding data in the positive response message.

REQ |74

2 AL - ReadDataByldentifier - PosRspMsgParam - dataRecord - NCF version

The SerialN
stored in th

The dataRdg
— Major
Minor
Sub ve

Sourcq

umber parameter shall be used by the slave node to report the serial number value internally
e SerialNumber parameter.

cord shall contain the NodeConfigurationFileAvailability parameter value

rersion of NCF
version of NCF
sion of NCF

Identifier[02,4 = slave node configuration based o, NCF; 01,4, 03,4 to FF;, = Reserved]

REQ |[7.4

3 AL - ReadDataByldentifier - NegRspMsgParam - NRC = subFunctionNotSupported

The negatiy
message of|

re response code parameter subFunctionNotSupported shall be reported if the physical request
the NodeConfigurationFileAvailability parameter value is not supported by the CXPI slave node.

8.8.7.3 A

L - Message sequenceimplementation requirements - AL - ReadDataByldentifier -

NodeConfigurationFileAvailability

Table 19 d¢fines the content 0f the ReadDataByldentifier - NodeProductldentification messages.
Table 19 {— AL - ReadDataByldentifier - NodeConfigurationFileAvailability message definition
Length A_PDU definition REQ | (vt
1 byte ReadDataByldentifier request message SID 7.40 M
2byte | = DID = NodeConfigurationFileAvailability (MSB, LSB) T4 | M
1byte """" ﬁeadDataByldentifier posmveresponse message SID 740 M :
2byte DID = NodeConfigurationFileAvailability (MSB, LSB) 741 | M
44444444444444444444 e : R
1byte """" . Major version of NCF 742 | M
1byte """" * Minorversion of NCF 742 | M
1byte """"  SubversionofNCF 742 | M
1byte """" ~ Sourceldentifier T 742 | M
1byte """" Negative response message siD 740 | M
1byte Echo of ReadDataByldentifier request message SID 740 | M
1byte """" H "I\'I‘egative response code (NRC) """"""""""""""""" 743 M :
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8.8.8 AL - WriteDataByldentifier - SaveConfiguration

8.8.8.1 AL - Service description

The WriteDataByldentifier with DID = SaveConfiguration supports the writing of the configuration in
the nodes to store the current configured PIDs (Protected IDs) and PIDs located in RAM to NVRAM. The
slave application gathers the current configured NAD and PIDs from the data link layer and triggers the
NVRAM write routine. A configuration in the slave node may be valid even without the master node
using this request (i.e. slave node does not need to wait for this request to have a valid configuration).

8.8[8.27 AL - Requirements definition - AL - WriteDataByldentilier - SaveConfiguratign

The implementation of the AL - WriteDataByldentifier - SaveConfiguration seryice “specifies the
megsage sequence and relevant requirements.

REQ |7.44 AL - WriteDataByldentifier - SaveConfiguration - General requirement

Thg service shall only be processed by the slave node if the service is supported.

REQ | 7.45 AL - WriteDataByldentifier - SaveConfiguration - Request and response message processing

request message, the CXPI slave node shall send an AL - WriteDataByldentifier - SaveConfiguration|positive

response message as specified in Table 20. The slave node shalknot wait until the configuration is saved before
a pgsitive response is sent, for example the request is acceptéd-by the slave node. A negative responge message
shalll never be sent by the slave node.

Aftpr the successful reception and processing of the AL - WriteDataByldentifier — SaveConfiguratio:[,physical

REQ |7.46 AL - WriteDataByldentifier - SaveConfiguration - MsgParam - DID = SaveConfigyration

Th¢ SaveConfiguration parameter as specified in Table A.1 shall be used by the slave node as a command to
stote the configuration.

REQ |7.47 AL - WriteDataByldentifier - SaveConfiguration - dataRecord - New version of NCF

A npw version of an NCF shall’'be used by the slave node as an alternative to NAD and PIDs located infRAM to
NVRAM. The slave application configures NAD and PIDs to the data link layer and triggers the NVRAM write
routine.

REQ |7.4-8 AL - WriteDataByldentifier - SaveConfiguration - NegativeResponse

A npgative response message shall never be sent by the slave node.

8.8.8.3 AL - Message sequence implementation requirements

Table 20 defines the content of the AL - WriteDataByldentifier - SaveConfiguration messages.

Table 20 — AL - WriteDataByldentifier - SaveConfiguration message definition

Length A_PDU definition REQ Cvt
1 byte AL - WriteDataByldentifier - SaveConfiguration request mes- 7.45 M
sage SID
2byte """"" |DID = SaveConfiguration 746 | M
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o : O RS
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Table 20 (continued)
Length A_PDU definition REQ Cvt
1 byte New version of NCF 7.47 M
1 byte AL - WriteDataByldentifier - SaveConfiguration positive re- 7.45 M
sponse message SID
2byte """"" DID = SaveConfiguration 746 | M

8.8.9 AL - WriteDataByldentifier - AssignFrameldentifierRange

8.8.9.1 A

The Write
Protected
the PID ind

L - Service description

DataByldentifier service with DID

= AssignFrameldentifierRange is used to set' or disable

Ds (PIDs) for up to four messages. It is important to notice that the request message provides
luding the parity bit. Furthermore, reserved PDUs with PIDs specified in [S0.20794-2 shall
not be changed.

hentation of the AL - WriteDataByldentifier - AssignFrameldentifierRange service specifies

O AL - WriteDataByldentifier - AssignFrameldentifierRange - General requirement

8.8.9.2 AL - Requirements definition - AL - WriteDataByldentifier -
AssignFrameldentifierRange

The impler

the message sequence and relevant requirements.

REQ |[7.4

The servicg

Supplierldgntifier, and Functionldentifier match.

shall only be processed by the slave node if the serviceis supported and the parameters' length,

REQ |7.5

0 AL - WriteDataByldentifier - AssignFrameldentifierRange - Request and response message
processing

physical re
erRange pod

In case the
message ar
slave node
the slave n

After the sccessful reception and processing of the AL - WriteDataByldentifier - AssignFrameldentifierRange
quest message, the CXPI slave ngde shall send an AL - WriteDataByldentifier - AssignFrameldentifi-
sitive response message as specified in Table 21.

slave cannot fulfill all 'set(PID" and 'unassign PID' requests the slave node shall reject the request
d shall not sent a respgtise. The 'do not care' is always accepted by the receiving slave node. The
floes not validate thelpayload PIDs (i.e. validating the parity flags) beyond 'do not care' pattern FI,
de relies on that the'master node sets the correct PIDs.

REQ |7.5

1 AL - WriteDataByldentifier - AssignFrameldentifierRange - MsgParam - DID =

AssignFrameldentifierRange

The Assign

FrameldentifierRange parameter as specifiied in Table A.1 shall be used to set or disable Protectgd

14

IDs (PIDs) for up to four messages.

REQ | 7.52 AL - WriteDataByldentifier - AssignFrameldentifierRange - ReqMsgParam - StartIndex

The StartIndex parameter shall be used by the slave node to assign the PID to the first message. The order of the
listis specified in the node attributes subclause in the NCF. The first message in the list shall have index 04 (zero).

28
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REQ |7.53 AL - WriteDataByldentifier - AssignFrameldentifierRange - ReqMsgParam - PID (1 to 4)

The Protected Identifier (PID) parameters (1 to 4) shall be used by the slave node to set or disable PIDs for up to
four messages. The PIDs are an array of four PID values that shall be used in the configuration request. Valid PID
values here are the PID values for application measurement and control data carrying messages, the 'un-assign
PID' value 04, (zero) and the 'do not care' value FF,4. The 'un-assign PID' value is used to invalidate this message
for transmission on the CXPI network. The 'do not care'is used to keep the previous assigned value of this message.

Itis not necessary to un-assign an already set PID in a slave node to be able to set a new PID for the same message.

8.8]19.3 AL - Message sequence implementation requirements - AL - WriteDataByldentifier -
AssjignFrameldentifierRange

Table 21 defines the content of the AL - WriteDataByldentifier — AssignFrameldentifierRangg¢ messages.

Fable 21 — AL - WriteDataByldentifier - AssignFrameldentifierRange message definition

Length A_PDU definition REQ Cvt
1 byte WriteDataByldentifier request message SID 7/50 M
2 byte DID = AssignFrameldentifierRange 751 M
dataRecord = [ M
1bjte | startindex < C7k2 | M
1bjte | PID#1 A C7B3 | M
T }te ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e e
T }te ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ S\ B S
1bjte | PID#4] .o~ b3 | M
1 byte WriteDataByldentifier positive response message SID 7150 M
2bjte DID = AssignFramedentifierRange 71 | M

EXAMPLE1 A slave node supports/five messages (power status, 10_1, 10_2, 10_3, 10_4). The rhaster node
application sends an AssignFrameldentifierRange request message with the parameters start indexset to 1, PID
(index 1 to 4) set to (804, Cly4, 4245 00,6). When the slave node receives the request message it spts the PIDs
to (§0_1 =804, 10_2 = C14¢, I0_8 5424, 10_4 = unassigned). The power status message is not affectgd. The slave
nodpg responds with a positivé response if requested.

9 |PL - Presentation layer

The presentation layer requirements are specified in ISO 14229-1.

10(SL -~ Session layer

10.1T SL - General

REQ |5.1SL - General

The session layer requirements shall be implemented as specified in ISO 14229-2.

10.2 SL - A_Data and T_Data service interface parameter mapping

REQ | 5.2 SL - A_Data and T_Data service interface parameter mapping

The A_Data service interface parameters shall be mapped to the T_Data service interface parameters as speci-
fied in Table 22.
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Table 22 — A_Data to T_Data service interface parameter mapping

Application Session layer A_Data.req and A_Data.ind parameter validity
(service user) (service provider) DiagNodeCfg with A_Length >0

(according to ISO 14229-1) req ind resp conf
A_Mtype T_Ptype Xa Xa Xa Xa
A_Length T_Length Xa Xa Xa Xa
A_Reqld T_Reqld Xa Xa Xa Xa
A_TAtype T_TAtype Xa Xa Xa Xa
A TA T-TA X X X X
A_SA T_SA Xa Xa Xa Xa
A_Data T Data Xa Xa Xa Xa
A_NMInfo T_NMInfo Xa Xa Xa Xa
A_SCT T_SCT Xa Xa Xa Xa
A_Result T Result ---b Xa -Lxb Xa

a  Supported = “X".

»

b Notsupported = “---".

11 TL - Transport layer

11.1 TL -|Service primitive interface adaptation - Generalinformation

This docuipent uses the service primitive interface defined'in ISO 14229-2 for the transmission pnd
reception pf diagnostic messages. This subclause defines the mapping of the session layer seryice
primitive ipterface and parameters to the data link indépendent transport layer protocol.

NOTE The transport layer services are used tooperform the application layer and diagnostic sesgion
managemerjt timing.

11.2 TL -|CXPI transport layer interface adaptation

11.2.1 TL- Mapping of session layer to transport layer service primitives

Table 23 specifies the mapping-interface between the session layer service primitives (see ISO 14229-2)
onto the transport layer as@pecified in ISO 20794-3.

T4ble 23 — Mapping of T_Data service primitives onto T_Data service primitives

Sessionlayer service primitives Transport layer service primitives
(according to ISO 14229-2) (according to ISO 20794-3)
S_Data.req T Data.req
S_Data.ind T_Data.ind
S_Data.conf T Data.conf

11.2.2 TL - Mapping of T_Data service primitive interface parameters

The parameters of the session layer service primitive interface are mapped to the transport layer
service primitive interface to support the diagnostic request and response message transmission
between client and server, (see Table 24).
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Table 24 — T_Data service interface parameter mapping

Session layer Transport layer T_Data interface parameter validity
(service user) according | (service provider) according DiagNodeCfg with T_Length > 0

to ISO 14229-2 to ISO 20794-3 req ind conf
S_Mtype T_Ptype Xa Xa Xa
S_Length T_Length Xa Xa Xa
S_TAtype T_TAtype Xa Xa Xa
S_TA T_TA Xa Xa Xa
S_SEE T-S& X X Xa
S_Data T_PDU Xa Xa Xa
S_NMiInfo T_NMiInfo Xa Xa Xa
S_SCT T_SCT Xa Xa Xa
S_Result T Result ---b X3 Xa
a  |Supported = “X".
b INot supported = “---",
The network layer confirmation of the successful transmission 6f the message (T_Data.onfirm) is
foryarded to the application, because it is needed in the applicatien for starting those actjons, which
sha|l be executed immediately after the transmission of the request/response message (ECUReset, etc.).

12

12,

12.

Thi
recy

NL - Network layer
1 NL - Service primitive interface adaptation

.1 NL - General information

pri
NO

12.1.2 NL - CXPI network layer interface adaptation

12.1.2.1 NL - Mdpping of service primitive parameters

eption of diagnostic messages. This subclause defines the mapping of the transport la
itive interface and parameters,to the network layer services.

E The network layer sérvices are used to perform the diagnostic session management timin

5 document uses the service primitiye interface defined in ISO 20794-3 for the transmission and

er service

Table 25 specifies the mapping interface between the transport layer service primitives onto the
netork layer as specified in [SO 20794-3.
Table 25 — Mapping of T_Data service primitives onto the N_Data service primitives
Transport layer service primitives Network layer service primitives
(according to ISO 20794-3) (according to ISO 20794-3)
T_Data.req N_Data.req
T_Data.ind N_Data.ind
T_Data.conf N_Data.conf

12.1.2.2 NL - Mapping of N_Data service primitive interface parameters

The parameters of the transport layer service primitive interface are mapped to the network layer
service primitive interface to support the diagnostic request and response message transmission
between client and server, (see Table 26).
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Table 26 — T_Data to N_Data service interface parameter mapping

Transport layer Network layer N_Data interface parameter validity
(service user) according | (service provider) according DiagNodeCfg with N_Length > 0

to ISO 20794-3 to ISO 20794-3 req ind resp conf
T_Ptype N_Ptype Xa Xa Xa Xa
T_Length N_Length Xa Xa Xa Xa
T_TAtype N_TAtype Xa Xa Xa Xa
T_TA N_TA Xa Xa Xa Xa
T_SA N—SA X X X X
T_PDU N_PDU Xa Xa Xa Xa
T_NMiInfo N_NMiInfo Xa Xa Xa Xa
T_SCT N_SCT Xa Xa Xa Xa
T _Result N_Result ---b Xa Y Xa
a  Supported = “X".
b Notsupported = “---".

12.2 NL 4 CXPI master node

12.2.1 NL- Network layer

REQ | 3.1 NL - CXPI master node - Network layer

Each CXPI fnaster node that communicates with slave nodes witi UDS services shall implement the network
layer requitements as specified in ISO 20794-3.

12.2.2 NL- Dynamic NAD assignment

REQ | 3.2 NL - CXPI master node - Dynamic NAD assignment

If dynamic NAD assignment is used on a CXPI cluster the CXPI master node shall ensure that after communic:
tion start-ulp all CXPI slave nodes have theinNADs assigned as specified in 8.8.3. The start-up configuration tijme
necessary o complete NAD assignment;shall be documented in the diagnostic specification of the master node.

NOTE Thi$ implies that diagnostic cenimunication between external diagnostic test equipment and a CXPI
slave node fannot be possible until the CXPI master node has completed the NAD assignment sequence.

12.2.3 NL - NodeldentificationNumber

REQ |3.3 NL - CXPIhmaster node - NodeldentificationNumber

The CXPI clusters €onnected to the CXPI master node shall be assigned a value in the range of 01,5 - FF ¢ in
the high byjte of tie nodeldentificationNumber parameter to identify the CXPI subnet(s). The low byte of the
nodeldentificationNumber parameter shall be used to include the NAD (CXPI slave node address) of the nod¢ in
the CXPI submet:

The nodeldentificationNumber parameter is part of the CommunicationControl service defined in ISO 14229-1.

12.3 NL - Master message routing

12.3.1 NL - General

The master node usually is a high-performance ECU and, in most implementations, supports the
ISO 14229-1 diagnostic services. The master node and the external test equipment are connected via a
backbone bus (e.g. the [SO 11898 series, the ISO 15765 series).
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12.3.2 NL - Diagnostic request message routing

REQ |3.4 NL - Master message routing - Diagnostic request message routing

The master node shall receive all diagnostic requests addressed to the slave nodes from the backbone bus and
route them to the appropriate CXPI cluster(s).

12.3.3 NL - Diagnostic response message routing

REQ |3.5 NL - Master message routing - Diagnostic response message routing

Th

masternodeshallreceive alldiagnastic rncpnncnc fromtheslave nodesandroutethembacktatheb
o

kbone bus.

12.8.4 NL - Master node transport protocol support

All

diagnostic request and response messages addressed to the slave nodes, cak’ be rot
network layer (i.e. no application layer routing).

ted in the

REQ) |3.6 NL - Master message routing - Master node transport protocol support

Thd

master node shall implement the CXPI transport protocol (see ISO 20794-3) as well as the transport
protocols used on the backbone busses (e.g. ISO 15765-2).

12

12.
Thi
Thd
diag
12.

All
resj

A NL - CXPI slave node

1.1 NL - General

5 document specifies CXPI slave node network layer requirements depending on the diagn

rnostic class 1.

1.2 NL - Node configuration handling

Fequests are carried in master node request messages and all responses are carried in
ponse messages. All requests'and responses are using single messages only.

ostic class.

re are no specific network layer requirements defined for a CXPI slave node which domplies to

slave node

RE

D) |3.7 NL - Slave node -NL - Node configuration handling - Cancellation of pending resp
reception of a valid master node requestls

onse after

Thg
NA

D is the functional NAD).

slave node shall eancel a pending response after reception of a valid master node request (exceft when

RE

N_As timeout occurs

max

D |3.8'NL - Slave node - NL - Node configuration handling - Cancellation of pending resppnse if a

Th
inl

1 | 1 1l . 1 el ne 1l £ o - DA b i
SIdVE TTUUT SIHAITTIHTPITIITIIT LT LAlILTIIAdUIUIT Ul pcuulus TCSPUIIST I d 1‘_ﬂbmax LIITITOUUL ULLCUL S a4

SO 14229-3.

s specified

REQ

node request

3.9 NL - Slave node - NL - Node configuration handling - Reception of an invalid master

The slave node shall discard the configuration information from an invalid master node request (response
time out).
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REQ | 3.10 NL - Slave node - NL - Node configuration handling - Use of wildcards

All services shall support the use of wildcards as specified in Table 12.

There are no specific network layer requirements defined for a CXPI slave node which complies to
diagnostic class I but it can support node configuration services as specified in 8.8.

12.4.3 NL - Slave node diagnostic class II

REQ | 3.1[1 NL - Slave node diagnostic class II
stic class I CXPI slave node shall implement the network layer requirements as specified in [SQ-2079

Each diagn

12.4.4 NL- Slave node diagnostic class II - Fixed node address

REQ | 3.12 NL - Slave node diagnostic class II - Fixed node address
bstic class II CXPI slave node shall be assigned a fixed node address (NAD) duxing system design ti

Each diagn me.

NOTE For
that after N
system des

CXPI clusters using dynamic NAD assignment during network communicdbion start-up this impl
AD assignment has finished, all CXPI slave nodes have their NADs assigned as specified during
gn time.

12.4.5 NL- Slave node diagnostic class II - Ignore NAD 7E, ; as broadcast

REQ | 3.13 NL - Slave node - Diagnostic class II: ignore NAD 7E, . as broadcast

bstic class II CXPI slave node shall ignore NAD 7E; ¢ ds-broadcast (functional) address for diagnos
tion on the CXPI cluster.

Each diagn tic

communica

12.4.6 NL- Slave diagnostic class III - Networklayer

REQ | 3.14 NL - Slave node diagnostic class-lIIF- Network layer

bstic class I1I CXPI slave node shall implement the network layer requirements as specified in
3.

Each diagn
1SO 20794~

12.4.7 NL- Slave diagnostic class’1II - Fixed node address

REQ | 3.15 NL - Slave nodé-diagnostic class III - Fixed node address

Each diagn

NOTE CXH
after NAD &

design timg.

stic class I1I GXPVslave node shall be assigned a fixed node address (NAD) during system design ti

[ clustersusing dynamic NAD assignment during network communication start-up implies that
ssignmenthas finished, all CXPI slave nodes have their NADs assigned as specified during systey

me.

=3

12.4.8 NL=Stavediagnostictlass Hi=Accept NAD-7E g as broadcast

REQ | 3.16 NL - Slave node diagnostic class III - Accept NAD 7E,, as broadcast

Each diagnostic class III CXPI slave node shall support NAD 7E;4 as broadcast (functional) address for diagnos-
tic communication on the CXPI cluster.

13 DLL -

Data link layer

This document makes use of the data link layer specification defined in ISO 20794-4 for the transmission

and recept

34

ion of diagnostic messages.
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