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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

ISO 20794 (all parts) specifies the application (partly), application layer, transport layer, network
layer, data link layer, and physical layer requirements of an in-vehicle network called "clock extension
peripheral interface (CXPI)".

CXPI is an automotive low-speed single-wire network. It is an enabler for reducing vehicle weight and
fuel consumption by reducing wire counts to simple devices like switches and sensors.

CXPI serves as and is designed for automotive control applications, for example door control group,

light switc

The CXPI s
the OSI lay

— Applic

— Transport layer and network layer:

— Datalink layer and physical layer:

Vi

ap
ap

W

t™w

ii)

pe

, alnd AVAU (Heating ventilation and Alr ..onditioningj systems.

PTS.
htion and application layer:

lication measurement and control data communication to exchange information betw
lications in different nodes based on message communication;

ike-up and sleep functionality;
o kinds of communication methods can be selected at systefir design by each node:

the event-triggered method, which supports application measurement- and control-bg
(event-driven) slave node communication, and

the polling method, which supports slave nodecommunication based on a periodic ma
schedule;

rforms error detection and reports the result to the application;

ap

trgnsforms a message into a single packet;

a

a

performs error.detection and reports the result to higher OSI layers.

prpvideslong and short data frames;

a

lication error management.

s protocol control information for diagnostic and node configuration into each packet;

s packet identifief-for diagnostic and node configuration into each packet;

ervices, protocols, and their key characteristics are specified in different parts accoxdinig to

een

sed

Ster

s.a frame identifier into the frame;

ad
ad
pe
pe
pe
pe
pe

ds frame information into the frame;

ds a cyclic redundancy check into the frame;

rforms byte-wise arbitration and reports the arbitration result to higher OSI layers;
rforms frame type detection in reception function;

rforms error detection and reports the result to higher OSI layers;

rforms Carrier Sense Multiple Access (CSMA);

rforms Collision Resolution (CR);
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— generates a clock, which is transmitted with each bit to synchronise the connected nodes on the
CXPI network;

supports bit rates up to 20 kbit/s.

To achieve this, it is based on the Open Systems Interconnection (0OSI) Basic Reference Model specified

in ISO/IEC 7498-1 and ISO/IEC 1073111, which structures communication systems into seven layers.

Figure 1 illustrates an overview of communication frameworks beyond the scope of this document
including related standards:

ISO

vehicle diagnostic communication framework, which is composed of ISO 14229-1;~1SO
and ISO 14229-84];

presentation layer standards, e.g. vehicle manufacturer specific or ISO 2290131 ODXIe];

lower OSI layers framework, which is composed of ISO 20794-3, ISO-20794-4, ISO 20
[SO 20794-7 conformance testing.

20794 (all parts) and ISO 14229-8[4] are based on the conventions specified in the (

Conventions (ISO/IEC 10731) as they apply for all layers and the diagnostic services.

| 1S0/IEC 7498-1,
1S0/IEC 10731

Vehicle normal communication

Vehicle diagnostic

Vehicle diag

)

OSI Layer 7
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Data link
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test plan ysical layer control an IS0 20794-4 Data link and physical layer

Figure 1 — ISO 20794 documents reference according to OSI model
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Road vehicles — Clock extension peripheral interface
(CXPI) —

Part 2:
Application layer

1 (Scope

Thif document describes the application layer protocol including the applicationmeasurfement and
confrol data management, message transfer and fault management.

The application and application layer contain the following descriptions:
— |message structure;

— |communication method;

— |network management (optional);

— |measurement and control data; and

— |error handling.

Thif document also specifies:

— |the service interface; and

— |the service interface parameters,

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements Jof this document. For dated references, only the edition cited gpplies. For
undated references, thelatest edition of the referenced document (including any amendments) applies.

ISOYIEC 7498-1, Anformation technology — Open Systems Interconnection — Basic Reference|Model: The
Basfc Model

[SO|20794=3; Road vehicles — Clock extension peripheral interface (CXPI) — Part 3: Transpoft layer and
network layer

ISO 2070441 oL A | Vall L b . ) Jnde. L oYV DIY D VR, B n SR L.
U 77777, RUUU VCTITCICS — UIUCR CALCTISIUTT DCTITPICTUl ITILCT JUcLt (LAl — urt -, DJUtu LIl

physical layer

layer and

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20794-3, ISO 20794-4,
ISO/IEC 7498-1, and the following apply.

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/

© IS0 2020 - All rights reserved 1
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3.1

clock master

node thatt

3.2

ransmits clock (3.4) to the lower OSI layers (3.2)

lower OSI layer
below the application layer

3.3
master no
node that

de

clock (3.6),

3.4
clock
pulse that

3.5

normal st]t

state whic

3.6
primary c
clock (3.4)

3.7
publisher
node provi

3.8

and optionally the sleep message transmission management

synchronises all nodes

te
enables transmission and reception of messages

ock
that is provided by the master node (3.3)

ding a message response containing applicationiméasurement and/or control data

request identifier

Reqld
parameter

39
requestt

ReqTypel
parameter

3.10
schedule
origin of p¢

3.11
secondary
clock (3.4)

that requests dedicated measuremeritand/or control data

pe identifier

that enables the pollingmethod for dedicated measurement data and/or control data

briodic message transmission

clock
that is’provided by a dedicated slave node (3.13)

3.12

sequence

transmission and reception procedure of messages

3.13

slave node

node other

3.14

than master node (3.3)

subscriber
master or slave node (3.13) that receives the data within a message

© IS0 2020 - All rights reserved
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wake-up pulse
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stimulus initiated by a node used for wake-up of other nodes

4 Symbols and abbreviated terms

4.1 Symbols

t

clock_start_m

time that the master node requests the clock to the lower OSI layers at the latest

tcloz]k_stop_m

cxpl_network_error

sledp_s

time that the master node stops to request the clock after master node.r
sleep message notification

judgment time of the CXPI network error

time that each slave node transits to sleep state after the\node receive

walfeup_m

walfeup_s

walfeup_recovery_s

walfeup_schedule_m

message notification

pceives the

s the sleep

minimum time that master node starts the requestof any request field flirst for the

wake-up sequence

time that slave node starts the request of the'second wake-up pulse aftej

the first wake-up pulse

maximum time until the slave node wakes up by the wake-up sequence

maximum time until master node starts the request of any request field

request field (ReqTypeld) firstfor the wake-up sequence

request of

(Reqld) or

4.2 Abbreviated terms

AL application layer

APH application

CR( cyclic redundancy check

DL( datalength code

ECU electronic control unit

LSB least significant bit

MSB most significant bit

Mtype mressee e

NMiInfo network management information
NormalCom normal communication

0SI open systems interconnection
param parameter

PDU protocol data unit

Reqld request identifier

© IS0 2020 - All rights reserved
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ReqTypeld
SCT

SI

SIP

request type identifier
sequence count
service interface

service interface parameter

5 Conventions

This docurhent is based on the conventions discussed in the OSI Service Conventions as specifiefl in

ISO/IEC 10[731.

6 Introfduction to application and application layer

6.1 Application properties

The application has the following properties:

— comm

— mesSsa

— netwo

— staten

— measurement and/or control data; and

— error}

6.2 App
The applic
— messa
— messa

— servicq

6.3 Mes

A message
identifier o

nication methods;
be types;
'k management (optional wake-up, sleep);

nanagement (state machine);

andling.

lication layer properties

ition layer has the following properties:
be exchange;

be structure; and

 interface and parameters.

sage transmission

consists of a request field and a response field. The node that corresponds to a reqyiest
omposed in the request field can transmit the response field.

6.4 Communication methods

Two comm

unication methods are supported:

— Event-triggered method

Each node can request a request protected identifier field and response field based on an internal
event occurrence.

© IS0 2020 - All rights reserved
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Polling method

The master node requests a request protected type identifier field (event request

in polling

method) to the lower OSI layers and then each node can transmit a request protected identifier
field. The node corresponding to the request protected identifier field transmits the response field.

Message types

The application layer supports the following message types:

request message field;

6.6
The

7.1

Thd
the

7.2
Thi

response message field; and

request sleep message field.

Error handling
error handling is based on the following measures:
CXPI network errors; and

sequence count error (optional).

Service interface parameters (SIP)

SIP — General

following subclauses specify the service interface parameters and data types, which 3
application and application layer services.

SIP — Data type definitions

5 requirement specifies the data type definitions of the CXPI service interface parameter

re used by

2]

RE

D |0.1SIP — Data type définitions

Thg

data types shall be in@ccordance to:

Enum = 8-bit enumeration
Unsigned Byte/= 8-bitunsigned numeric value
Unsigne&d)Word = 16-bit unsigned numeric value

Byté&rArray = sequence of 8-bit aligned data

Jsbit Bit String = 2-bit binary coded

8-bit Bit String = 8-bitbinary coded

16-bit Bit String = 16-bit binary coded

© IS0 2020 - All rights reserved
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7.3 SIP — Mtype, message type

This requirement specifies the message type parameter values of the CXPI service interface.

REQ |O.Z SIP — Mtype, message type
The Mtype parameter shall be of data type Enum and shall be used to identify the message type and range of
address information included in a service call.

Range: [NormalCom, DiagNodeCfg]

7.4 SIP — quld, request identifier

This requifement specifies the request identifier parameter values of the CXPI service interface.

REQ |O.3 SIP — Reqld, request identifier
The ReqId parameter shall be of data type Unsigned Byte and shall contain the request idefitifier.

Range: [01,; to 7F,]

7.5 SIP +— ReqTypeld, request type identifier

This requitement specifies the request type identifier parameter valueof the CXPI service interfacd.

REQ |0.4l SIP — ReqTypeld, request type identifier
eId parameter shall be of data type Unsigned Byte andshall contain the request type identifie

g

The ReqTyy
Range: [0d, ] (fixed value)

7.6 SIP +— PDU, protocol data unit

This requitement specifies the protocol data unitparameter values of the CXPI service interface.

REQ |0.5SIP — PDU, protocol data unit
The pDU pafameter shall be of data type Byte Array and shall contain the packet data (PDU) content of thg
request or fesponse packet to be transmitted/received.

Range: [0d,, to FF;(]

7.7 SIP +— Length, lengthof PDU

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

REQ |0.4SIP — Léngth, length of PDU
| pardimeter shall be of data type Unsigned Byte and shall contain the length of the PDU

The Lengt}

to be requested transmission/notified reception. If Mtype = NormalCom then range [00,, to FF.].

7.8 SIP — ev_wakeup_ind, event wake-up indication (optional)

This requirement specifies the event wake-up indication parameter values of the CXPI service interface.

REQ |0.7 SIP — ev_wakeup_ind, event wake-up indication (optional)
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.

Range: [ev _wakeup pulse detect, ev_dominant pulse detect, ev _clk detect,
ev_clk loss]

© 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_

wakeup pulse oninTable 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 optional if

cmd_wakeup pulse oninTable 2 is (optional).

ev_clk detect This service interface parameter value indicates the reception of the clock
dCtCLt;Ull CVCllt fl UIll t}xc lUVV CI CSI }a_y CIl O,

ev |clk loss This service interface parameter value indicates the reception-of the clock
loss event from the lower OSI layers.

7.9 SIP — cmd_wakeup_req, command wake-up request

Thip requirement specifies the command wake-up request parameter ~alues of the CYPI service

intgrface.

REQ |0.8 SIP — cmd_wakeup_req, command wake-up request

Th¢ cmd_wakeup req parameter shall be of data type Enum and shalldnclude the wake-up request cgmmand

infgrmation to wake-up a CXPI node. Table 2 specifies the cmd wakéup req values.

Ranpge: [cmd clk generator on, cmd clk generator offj cmd wakeup pulse on]

Table 2 — cmd_waKeup_req values

Enum values Description
cmq_clk generator_on This service idterface parameter value commands the clock gengrator to
turn on the(clock transmission to the lower OSI layers.
cmd_clk generator off This seirvice interface parameter value commands the clock gengrator to
turn'off'the clock transmission to the lower OSI layers.
cmg wakeup_pulse_on ThiS’service interface parameter value commands the transmisgion of the
(ogtional) wake-up pulse to the lower OSI layers.

7.1

Thi
intq

0 SIP — NMinfo, network management information

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

KPI service

RE

) |0.9 SIR — NMInfo, network management information

Th¢ NMInfe parameter shall be of data type 2-bit Bit String and shall contain the NetMngt information 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]

© IS0 2020 - All rights reserved 7


https://standardsiso.com/api/?name=a2e71106d10e4ad837593aa8643a6699

ISO 20794-2:2020(E)

7.11 SIP — SCT, sequence count

This requirement specifies the sequence count parameter values of the CXPI service interface.

REQ |O.1O SIP — SCT, sequence count

The scT parameter shall be of data type 2-bit Numeric and shall contain the sequence count information in
the response field to be transmitted/received.

Range: [00, to 11,]

7.12 SIP —Result, result

This requifement specifies the result parameter values of the CXPI service interface.

REQ |O.1I1 SIP — Result, result

The Result parameter shall be of data type 16-bit Bit String and shall contain the statuspelating to the
outcome of|a service execution. If two or more errors are discovered at the same time, then-the transport or
network layer entity shall set the appropriate error bit in the Result parameter.

Range: [OE, DLL Arb Lost, Err DLL Byte, Err DLL CRC, Err DLL DLC,
Err DLL DLCext, Err_DLL_Parity, Err_DLL_Framing, Err NL TIMEOUT A,
Erf TL Ptype, Err TL PCI DL Value, Err APP SCT]

Range: [0, to 1,] (1-bit per result)

8 SI — Bervice interface (SI) definition to application and lower OSI layers

8.1 SI— A_Data.req and A_Data.ind service interface

The servide interface defines the service and parameter mapping to the application and the lower
OSlI layers.

Figure 2 sHows the application A_Data.req and-A_Data.ind service interface.

Sender CXPI node Receiver CXPI node
1 1

t
(N 1)-layer | SAP N-layer N-layer SAP | (N + 1)-layer [
(sefvice user) (provider) (provider) (service user) |
I
request indication I
p—(N+1) Patareq—» — 1+ _ _ | | :
<+—(N+1)'Data.ind \= e L (N+1)_Data.ind—» |
g 2 g |

o 3
E E !
Z 3 i
2 = I
a a *

Key
1  service access point
2 read back from CXPI network provided by lower OSI layer

Figure 2 — A_Data.req and A_Data.ind service interface

For normal communication (NormalCom) the sender node transmits, if master node, either a request
protected type identifier field (polling method), or a request protected identifier field (A_Data.req).
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All nodes receive the request protected identifier field of type NormalCom (A_Data.ind). The node,
which has corresponding PDU data transmits the response PDU (A_Data.req) and all nodes receive the
response PDU (A_Data.ind).

8.2 SI— A_Data.req and A_Data.ind service interface parameter mapping

This requirement specifies the application service interface parameter mapping between application
and application layer and to the lower OSI layers.

REQ |0.12 SI — A_Data.req and A_Data.ind service interface parameter mapping between application
andapplicatiomrlayerandtothetowerOSHayers

Th¢ A_Data.req and A_Data.ind service interface parameter mapping is specified in Table 3.

Thg normal communication (NormalCom) message consists of an A_Reqld (request,field) oy an A_PDU
(regponse field). The request field has no A_PDU and therefore the A_Length = NULLThe response field
has|an A_PDU and therefore the A_Length > 0.

Table 3 — A_Data.req and A_Data.ind service interface parameter mapping

Application Application layer A_Data.req and A_Data.ind parameter valfdity
(service user) (service provider) NormalCom with A_Length
= NULL 2'0’
req .ind .req .ind

Mtype A_Mtype Xa Xa Xa Xa
Lerlgth A_Length —~2 —b Xa Xa
Reqld A_Reqld Xa Xa Xa Xa
RedTypeldP A_ReqTypeldP Xa Xa —b —b
PDU A_PDU —b —b Xa Xa
NM[Info A_NMInfo —b —b Xa Xa
SCT A_SCT —b —b Xa Xa
Redult A_Result —b Xa —b Xa
NOTE Aservice interface call eitherincludes a Reqld or a ReqTypeld parameter.
a  |Supported “X”.
b INot supported “—".

9 [(Application(APP)

9.1f APP.—Message exchange

A mlessage consists of a request protected type identifier field or a request protected identifigr field and
a rjmwwwmwﬁ@tmmmw i ifrer i i i > node that

corresponds to the request protected identifier field value can request the response field (PDU) to the
lower OSI layers.

9.2 APP — Communication methods

9.2.1 APP — General

The CXPI communication protocol supports two communication methods.
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9.2.2 APP — Event-triggered method

Each node can transmit a request protected identifier field (message request) in case it wants to
transmit a corresponding response field (response message).

REQ |8.1 APP — Communication methods — Event-triggered method

If all nodes' application software supports the event-triggered method, it shall immediately request a request
protected identifier field to the lower OSI layers. The node corresponding to the request protected identifier
field shall request the response field (PDU) including application measurement and/or control data.

Figure 3 shows a sequence example of the event-triggered method. This method is asynchronous with
the mastef node. The node '1' requests the request PID 'B', then the node '2' requests the respgnse
message PPU 'B’, which corresponds to the request PID 'B". Then an event occurs in the node.'3". [Che
node '3' reqquests request PID 'C' and then node '3’ requests the response PDU 'C’, which corresponds to
request PID 'C".

Then an eyent occurs in the node '2' application. Node '2' requests the request (PID) *B". The nod¢ '2’
requests r¢quest PID 'B' and then node '2' requests the response PDU 'B', which corresponds to reqfiest
PID 'B".

The node '[l' requests the request PID 'B' periodically, then the node '2' requests the response PDY 'B’,
which corresponds to request PID 'B". The slave nodes may request PIDs periodically too.

|
JI‘ Periodic >:< Periodic =
Node ‘1°
1
(Master nodq) Request Request ¢
PID ‘B’ PID ‘B*
Node ‘2° \ \
(Slave node P
Response || Request N Response Response | ¢
PDU ‘B’ M| PDB PDU ‘B’ PDU ‘B’
oY 1' event
Node ‘3 N N
(Slave node j' 7| Request | Response t
event PID..C* PDU ‘C’

Figure 3 — Message sequence of event-triggered method

9.2.3 APP — Polling methed

There are fwo kinds of.requests that the master node requests about the request protected identifier
field and the request(protected type identifier field. When the master node requests the reqpiest
protected fype identifier field (event request in polling method) to the lower OSI layers, each node
can request therequest protected identifier field. If multiple nodes request the request prote¢ted
identifier flield at the same time and the request protected identifier fields collide on CXPI networlk, a
non-destruetive-arbitratton-takesplaceinthe datatinktayerand-the hisher priority regquestprotedted
identifier field is transmitted to the CXPI network. The node corresponding to the request protected
identifier field requests the response field (PDU). The slave node only requests PDUs when it receives
the request protection identifier field or request protected type identifier field from the master node.
The slave node cannot request PDUs voluntarily.
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Although the polling method lowers the responsivity of event compared with the event-triggered
method, the polling method can be selected to guarantee communicative periodicity.

REQ |8.2 APP — Communication methods — Polling method

If the master node application is in polling method, then the master node shall periodically request a request
protected type identifier field (event request in polling method) or a request protected identifier field, or both,
to the lower OSI layers. The node corresponding to the request protected identifier field shall request the re-
sponse field (A_PDU) including application measurement and/or control data.

Figure 4 shows an example of the polling method sequence. When the master node '1' requests the
perjadi i ifier fi ‘B’ equest the
response field. In this example, node '2' requests the response field PDU 'B'.

Thegn an event occurs in node '3". The master node '1' requests a periodic request protected type
identifier field (PTYPE) to the lower OSI layers, which allows all nodes to request‘a request protected
identifier field. In this example, node '3’ requests a request protected identifierfield PID 'C' followed by
argsponse field PDU 'C'.

Theg master node '1' requests the periodic request protected identifier~field PID 'C' to thd lower OSI
laydrs and node '3' requests the response field PDU 'C".

| ! |
N—Periodic—»:d—Periodic—m—PeriodiD—
| |

Node ‘1 I .

(Mhpster node) Request Request Request t
PID ‘B’ PTYPE PID ‘C

Node 2* \ \ \ >

(Jlave node) Response t
PDU ‘B

Node ‘3* ,._f: '

(Jlave node) fr N Request ~ Response Response t
event PID ‘C* PDU ‘C* POU ‘C’

Figure 4 &—)Message sequence of polling method

9.3| APP — Network management (NM)

9.3]1 APP — General

The network maintagement describes the wake-up/sleep function, which allows a node to fransit to a
sledp state. The.-wake-up/sleep function is an optional feature. Implementation of the walfe-up/sleep
fungtion is selected for each node.

Thg master node checks the response field (PDU) with NMInfo = sleep permission of all slave hodes. If all
slayetmodes confirm sleep permission, the master node requests a normal communication (NprmalCom)
messSage with a steep PDU.

Master node trigger:

— The master node with an internal event, which requires data to be requested, transmits the
synchronisation clock pulse to the lower OSI layers.

Slave node trigger:

— Aslave node with an internal event, which requires data to be requested, transmits a wake-up pulse
to the lower OSI layers.

— Aslave node receives the synchronisation clock from the clock master, which enables the application
to transmit the data to the lower OSI layers.

© IS0 2020 - All rights reserved 11
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9.3.2 AP

P — Normal, standby, and sleep states

This state manages the state of wake-up/sleep function for each node as shown in Figure 5. The state
machine supports the following three states:

a) Normal state (mandatory);

b) Standby state (optional); and

c) Sleep state (optional).

REQ |8.3APP—NM—Nurmahstamiby,amisteepstates—————————————————————————

The state njachine shall comply to the states and state transits as specified in Figure 5.

Initialisation

Terminati
Support for wake- No ermination

up/sleep? \
1

Yes

b) Sleep state (optional) \ 7 a) Normal state
\ D Reception enabled
3 2 8 D (Master node) Transmission is
enabled
D (Slave node) Transmission is
' enabled after any Request field
c) Standby state (optional) ) 4 _(Typel_d) (;r Request field (Reqld)
/ > is receive
. Slave node & event of an internal cendition)
Requests the wake-up pulse to thé lower OSI layers .
. Master node) Requests clock transSmission to the \ 5 k /
Jower OSI layers )

\

J

wake-up conditién occurred (optional)

node: requests.clock transmission

twork-error and sleep permission (optional)
node requests clock transmission (optional)

Key

1  master
2

3 CXPI ng
4  master
5

6

7  master
8

12

slave node notification of the clock (optional)
CXPI network error and sleep permission (optional)

node: when sleep condition is satisfied (optional)

slave node: when preset time elapses after sleep message is received (optional)

Figure 5 — NM state machine
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In normal state, the clock is generated by the master node and received by the slave nodes. The normal

state enables transmission and reception of messa

ges.

9.3.3.2 APP — Event-triggered method in normal state

This request specifies the normal state of an event-triggered method.

]
REQ |8.4 APP — NM — Event-triggered method in normal state — Wake-up/sleep not suppdrted

sugported.

Aftpr power ON the node shall transit into normal state if the wake-up/sleep and standby state-featyres are not

transmission

REQ) |8.5 APP — NM — Event-triggered method in normal state — Master node starts mesgage

Th¢ master node shall begin message transmission after it enters the normal State.

transmission

REQ) |8.6 APP — NM — Event-triggered method in normal state'= Slave node starts mesdage

Th¢ slave node shall transmit a response field after it receives a Supported request field (Reqld). Talj
fied the condition of a slave node to enable message transmission.

N

e 4 speci-

Table 4 — Condition that transmission(of message of slave nodes is possible|

Condition

Executable processing

When it receives any request field (Reqld) from.the
lower OSI layers, and there is no error.

Transmission of response field that correspo
request field (Reqld).

hds to

When it wants to transmit request field (Reqld).

Transmission of request field (Reqld).

9.3]3.3 APP — Polling method in normal state

Thip request specifies the polling method in normal state.

REQ |8.7 APP — NM &)Polling method in normal state

and shall begin the message transmission.

The application shall transit to normal state, if power-on and wake-up/sleep and standby are not suj

pported

REQ |8.8 APP — NM — Polling method in normal

state — Master node starts message trans

mission

(RegqTypeld) at least once after transit to the normal st

Th¢ mastér node shall transmit either any request identifier field (Reqld) or the request type identif

ate.

ier field

REQ |8.9 APP — NM — Polling method in normal state -Slave node starts message transmission

The slave node shall not begin message transmission as long as it has not received either any identifier field
(Reqld) or the request type identifier that the master node transmitted after transit to the normal state.

Table 5 specifies the condition, which enables the t

ransmission of a message of a node.

Table 5 — Condition when the transmission of message of slave nodes becomes possible

Condition

Executable processing

When it receives any request field (Reqld) from the
lower OSI layers, and there is no error.

Allow the transmission of response field that corre-

sponds to request field (Reqld).

© IS0 2020 - All rights reserved
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Table 5 (continued)

Condition Executable processing

When it receives any request field (ReqTypeld) from
the lower OSI layers, and there is no error.

transmitted.

Allow the transmission of request field (Reqld) after the
request field (ReqTypeld) of the master node has been

9.3.4 APP — Sleep state (optional)

The sleep state denotes the state, in which a node stops transmitting and receiving of messages.

REQ |8.1|0 APP — NM — Sleep state (optional)

A node, that

Figure 5. In
state, and t

when each

I

addition, it shall also transit to sleep state after the sleep processing is executed from the ormg

hode receives the wake-up condition, it shall transit to the standby state.

is supporting wake-up/sleep function shall transit to sleep state upon initialisation as spécified

ansit from standby state or normal state due to the CXPI network error. During the sleep state,

—_—

REQ |8.11 APP — NM — Wake-up/sleep supported
After powelr ON the node shall transit into sleep state if the wake-up/sleep feature jS-supported.
9.3.5 APP — Standby state (optional)

The stand}j
the clock. ]

he standby state is not allowed message transmissipn.and reception.

y state denotes the state, where the node which transmits the wake-up pulse also transtits

REQ 8.1

2 APP — NM — Standby state (optional)

The standb
the clock tq
the event o
clock trans
slave node

3

y state shall transit only from the sleep state. Themaster node shall transit to the normal state if
ansmission to the lower OSI layers becomes activé. If a slave node is in standby state and generat

mission from a master node is notified, it tkansits to normal mode. If the clock is not notified, the

an internal factor, it requests a wake-up pulsée‘transmission to the lower OSI layer, and after the

hall request the wake-up pulse transmission again.

If a slave n
normal mo

ode is in standby mode and does’not generate the event of an internal factor, it transit
de, after the clock transmissionfrom a master node is notified.

S to

REQ (8.1

3 APP — NM — Wake-up/sleep supported

When supp
sits to the 1
the slave n

orting wake-up/sleep; the normal state shall transit only from standby state. After the node tranft

ormal state, it shall'‘begin the message transmission. The slave node shall transmit a message aff
de received a request field (Reqld) that the master node transmits.

9.3.6 AP

9.3.6.1 A

P — Wake-up/sleep function (optional)

\PP‘— General

The wake—up condition 1S determined per CXFI network and consists oI an internal condition

e.g.

detecting that the ignition is turned on) and an external condition, which is notified by the wake-up
pulse reception from the lower OSI layers.

If the wake
a)
b)
<)
d)
e)
14

-up/sleep function is implemented, it has the following five operations:

wake-up function of master node trigger;
wake-up function of slave node trigger;
re-request of wake-up pulse transmission;
master node sleep function request; and

multi clock master sequence processing.
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REQ |8.14 APP — NM — Wake-up/sleep function(optional)
After power ON the node shall transit into sleep state if the wake-up/sleep feature is supported.

9.3.6.2 APP — Master node wake-up function

9.3.6.2.1 APP — Master node wake-up request/notification

The master node transmits a clock request onto the CXPI network based on an internal event to wake-
up sleeping CXPI cluster.

Master node

Application layer

Notification: 1
Event of an internal condition h
(sleep state/standby state) \Q

¢ 2

Request:
Clock transmission
(standby state — normal state)

Y
%)

Lower OSI layers
~

oF

Key
1 |master node transits from sleepstate into standby state due to an internal event
2 |master node transmits a clock)to the lower OSI layers and transits from standby state into normal ftate

Figure 6 — Master node generated wake-up request sequence

REQ |8.15 APP/= NM — Master node wake-up request/notification — Internal event notification

If ah internalleyent occurs in the master node (see Figure 6), the master node shall transit from sleep state into
stahdby state.

REQ 48.16 APP — NM — Master node wake-up request/notification — Transit from standbyl state into

normal state

After the master node requests the clock transmission to the lower OSI layers to wake-up other nodes, the
master node transits from standby state to normal state.

9.3.6.2.2 APP — Master node wake-up sequence

This subclause describes the processing of wake-up according to an internal condition of the master
node (see Figure 7).

REQ |8.17 APP — NM — Master node wake-up request/notification — Master node wake-up sequence

The master node shall start transmitting the request field (Reqld) or (ReqTypeld) within ¢;,eup_schedule_m time
after ¢,, time.

akeup_m
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- twakeup,schedule,m—>§
— lLyakeup P!
Sleep state Standby state I Normal state -
Master node A & Notify the clock ™ Reques{|Response|[Req Request >
Event of a internal condition A field ] field | field field
Request the clock transmission
" a Sleep state |Standby statel Normal state -
S 1 -
ave node A Notify Response Vt
Notify the wake-up pulse (clock) the clock field
Sleep state Standby state Normal state
Slave node 2 B y l . AQ -
Notify Request||Response t
Notify the wake-up pulse (clock) the clock field field
Sleep state Standby state I Normal state ¢ ]/'v
Slave node 3 'y - |
A Notify esponse] ¢
Notify the wake-up pulse (clock) the clock field

Key
|:| senfling request field

|:| response by node corresponding to request field

state of node

Figure 7 — Wake-up sequence of masternode trigger

This requirement describes the processing of wake-up according to an internal condition of the slave
node (see Higure 8).

REQ |[8.18 APP — NM — Master node wake-up request/notification — Master node wake-up se-
quence — ¢, time

clock_start_m

If the master node is in sleep state and receivesawake-up pulse notification from the lower OSI layers, it shall
transit frorh sleep state into standby state and requests to transmit the synchronisation clock to the lower (SI

layers withfin ¢,k start m time (see Figure 8).
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Sleep state Standby stat4 Normal state
Master node Y
R [ Request|
field

Sleep state Standby state I Normal state
Slave node 1 -
ANotify the Response
Notify the wake-up pulse clock field

Slave node 2
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<—twakeu!.,s L
L oacstartm —>§

¥

| TR
| Resp |
Notify the wake-up pulse Request the clock field | | field || field |

transmission

Y

Sleep state Standby state I Normal state

] ANotify the Request |[Response
Notify the wake-up pulse clock field field

Y

Reqfiest the wake-up pulse transmission

Key]

[ 1| sending request field

[ 1| response by node corresponding to request field

9.3/6.2.3 Master node sleep request/notification

state of node

E T‘ Sleep state I Standby state I Normal state Pl o

qve node —

- A ANotify the esponse ¢
Event of a internal condition i H clock field

Notify the wake-up pulse

Figure 8 — Master node clock transmission timing

RE(Q)

8.19 APP — NM — Master node wake-up request/notification — Master node sleep request/no-
tification

Th¢ sleep message payload shall have a length ©0f 8 byte. The sleep message is specified in Table 6.

At tlhe time of the normal mode, the sleep message is used, in order that the master node makes each
slaye node prepare the sleep state. Table 6 shows the message configuration. The sleep me$sage has a

fixed length and a fixed value forReqld and a fixed A_PDU.

Table 6 — Sleep message

Sleep Reqld Sleep A_PDU
1 byte 8 byte
1F ¢ (fixed) 0b.; FF,, FF,, FF,, FF,, FF,. FF,, FF (fixed)

Thip requirement specifies the sleep conditions.

RE(Q)

8.20 APP — NM — Wake-up/sleep function (optional) — Master node sleep function — Sleep
conditions

If the sleep condition specified in Table 7 is fulfilled, the master node shall recognise that the condition is met
for sleep message transmission.

A slave node transits to sleep state after reception of the sleep message (see Figure 9).

REQ

8.21 APP — NM — Wake-up/sleep function (optional) — Condition of receive sleep message
reception

The receiver shall ignore the data bytes after the 2nd data byte in the data field.
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Table 7 — Condition of transmission of sleep message by master node

Condition

Description

Transmission of
sleep message

When the master node receives a response field notification from each slave node with
sleep permission, which is indicated by setting the service interface parameter “NMIn-

fo = sleep_ind permission” and the master node does not transmit a sleep prohibition
(sleep_ind = 0) request and does not receive the message of sleep prohibition (sleep_ind = 0)
notification from any node for a certain period.

Master node

i

Slave node 1

Slave node 2

Slave node 3

Key
[ ]
]

i [1

Certain period

normal state

Lo sopm P

Period
Fequest
field

Period
request
field

Response
sleep
permission

Period
request
field

Period
request
field

normal state

Request
the sleep
message

! Sleep
! message |

e —

A Notify the sleep

‘. Sleep stat;\Q V

Response
sleep

permission

normal state

y

ANotify the sleep

n\‘%l Sleep state

A J

| Sleep state

f'\V

T

i
H No '
1 response H

..........

normal state

A

ANotify the §leep

A

| Sleep state

per

response by node corresponding to Request field, including sleep permission signal in frame

odic sending of request field

Response
sleep
permission

A

E - 1 slegp message sent by master
state of node
Figure-9 — Sleep sequence
REQ |8.22 APP — NM — Wake-up/sleep function (optional) — Master node sleep function — ¢,
time )
sto] m

After receiy
clock requd

ing the sleep message/read back from CXPI network) notification, the master node shall stop th
st and enter sleepState within ¢

clock_stop_m time.

9%

clock_stop_m

REQ |8.23 APP —NM — Wake-up/sleep function (optional) — Master node sleep function — ¢},
stof] m time
The master] node $hall stop the clock within ¢, time after detecting an error.

9.3.6.3 APP — Slave node wake-up function

9.3.6.3.1 APP — Slave node wake-up request/notification

Slave node receiving the event of an internal condition in a sleeping CXPI cluster may request a wake-up.

18
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Slave node Slave node
Application layer Application layer
Notification: /
Event of an internal condition
(sleep state — standby state)
Request: Notification: Notification: Notification:
‘ Wake-up pulse tansmission ‘ Clock reception ‘ ‘ Wake-up pulse reception ‘ Clock reception ‘
(standby state) (standby state - normal state) (sleep state — standby state) (standby state - normal state)
AN
-3 1L,
.——————————1L————-—————————————0—»
Lower OSI Layers Lower OSI Layers
g
AD
Key
1 |slave node 1 transits from sleep state into standby state due to an internal.évent

IS0 20794-2:2020(E)

2 [slave node 1 transmits wake-up pulse request to the lower OSI layers
slave node 2 receives wake-up pulse notification and transits from sleep state into standby state
3 |all slave nodes receive the synchronisation clock notification and transit from standby state into nprmal state
Figure 10 — Slave node generated wake-up request sequence
REQ |8.24 APP — NM — Slave node wake-up request/notification — Internal event notification
If ah internal event occurs in the slave node (see Figtire 10), the slave node transmits a wake-up pulde to the

lower OSI layers in order to wake-up other nodes.

REQ) |8.25 APP — NM — Slave node-wake-up request/notification — Wake-up sequence by dominant

pulse and clock notification =~ Transit from standby state into normal state

If a|slave node recognises a clockgitishall transit from standby state into normal state.

9.3

9.3

6.3.2 APP — Slave-node wake-up sequence

6.3.2.1 APP —~General

Thip subclause:déscribes the processing of wake-up according to an internal condition of the

An

nternal€vent triggers the request for wake-up pulse in the slave node (see 9.3.6.3.1).

slaye nodéis in sleep state and a dominant pulse is notified from the lower OSI layers caus
and no“clock received, the wake-up sequence as specified in 9.3.6.2.3 and 9.3.6.4.2.4 is also p
simplify the electrical circuit.

9.3

slave node.
n case the
bd by noise
brmitted to

.6.3.2.2 APP — Wake-up sequence by wake-up pulse notification

This requirement specifies the wake-up sequence of a wake-up pulse notification.

REQ |[8.26 APP — NM — Slave node wake-up sequence — Wake-up sequence by wake-up pulse notifi-
cation — ¢ ., s time
If a slave node receives the wake-up pulse notification, it shall transit into standby state within ¢, ¢, s time
(see Figure 11).
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The wake-up pulse includes the clock requested by the master node (see [SO 20794-4).

REQ |8.27 APP — NM — Slave node wake-up sequence — Wake-up sequence by wake-up pulse notifi-
cation — Transit to normal state

If a slave node receives the clock notification, it shall transit to normal state (see Figure 11).

The master node starts transmitting any request field (Reqld) or request field (ReqTypeld) within

¢ time after ¢, time.

wakeup_schedule_m akeup_m

REQ |8.28 APP — NM — Slave node wake-up sequence — Wake-up sequence by wake-up pulse
notificati . .

A slave node shall transmit a corresponding response field (PDU) request to the lower OSI layers after recep
tion of a cofresponding request field (ReqTypeld or Reqld) notification (see Figure 11).

Figure 11 dhows the wake-up sequence of slave node trigger.

-t Luakeup.s _—>
= oo startm —>§
Sleep state Standby stat4 Normal state ('\ v
Master node v T T >
Req! Resp Req Request t
otify the wake-up pulse Request the clock field | field | field field
transmission
N\
Sleep state Standby state I Normal state s O
Slave node 1 - >
ANotify the nse t
otify the wake-up pulse clock d
Sleep state Standby state | Normal state \\\
Slave node 2 - >
. ANotify the Request||Response t
otify the wake-up pulse clock field field
Sleep state Standby state I Normal smt\\\-
Slave node 3 — >
: A ANotify the espons t
Event of g internal condition i H clock field
Request the wakp-up pulse transmission '

Notify the wake-up pulse

Key
[ ] sen ling request field

[ ] response by node corresponding-torequest field

statp of node

Figure 11 — Wake-up sequence of slave node trigger

9.3.6.3.2.3] APP — Wake-up sequence by dominant pulse and clock notification

The slave rlodétransmits a wake-up pulse request, but the other slave nodes recognize it as a domirjant
pulse. This|réquirement specifies the wake-up sequence of dominant pulse notification.

REQ |[8.29 APP — NM — Slave node wake-up sequence — Wake-up sequence by dominant pulse and
clock notification — Sleep state

After receiving the dominant pulse notification, the slave node shall be capable of recognising the wake-up
pulse. Figure 12 specifies the wake-up sequence.

After the master node transmits a clock request, the slave nodes, that do not transmit the wake-up
pulse notification, receive the wake-up pulse notification. The slave nodes transit from sleep state into
standby state. If the slave nodes recognise a clock, it shall transit from standby state into normal state.

The master node starts transmitting any request field (Reqld) or request field (ReqTypeld) within

t time after ¢t time. A slave node transmits a corresponding response field

wakeup_schedule_m akeup_m
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(PDU) to the lower OSI layers after reception of a corresponding request field (Reqld) (see REQ 8.24
and Figure 11).

\

Luakeup_schedule m

t, B
wakeup_m ]

A A

Sleep state Standby state I Normal state
Master node A v
Request field

|-
Tt
Notify the wake-up pulse Request the clock transmission
Sleep state
Sleep state (state which wake-up gulse can be rec ised) I Standby state Normal state
Slave node 1 = y ¥} 7'y |
. . t
Notify the dominant pulse; Notify the wake-up pulse (clock) Notify the clock
Siabenodez | Sleep state I . i Standby state I Normal state A >
| A : A ¢
Event of a internal condition } H Notify the clock

A

Request the wake-up pulse transmission

A
Notify the wake-up pulse

Key]
I sending request field

state of node

Figure 12 — Wake-up sequence by dominant pulse and clock notification

9.316.3.2.4 APP — Sleep sequence of no clock after dominant pulse received

REQ) [8.30 APP — NM — Slave node wake-up sequetice — Sleep sequence of no clock after dgminant
pulse received

Aftpr the slave node receives the dominant pulse notification and ¢, eup_space_s time exceeds, the slqve node
shalll transit to sleep state. Figure 13 specifiesithe sleep sequence.

Lyakeup_space

A

—— ( \\‘ Slee

p state
Mapter node
il

-y

s T‘ Sleep state \% Sleep state (state, which wake-up pulse can be recognised) Sleep state
aye node

-y

Notify the dominant pulse from lower OSI layers caused by noise

Key]
statef)node

Figure 13 — Sleep sequence of no clock after dominant pulse received

9.3.6.4 APP — Slave node re-request of wake-up pulse

If a slave node is in sleep state and an internal event requires measurement and/or control data
transmission, the slave node requests a wake-up pulse to the lower OSI layers.

REQ |8.31 APP — NM — Slave node re-request of wake-up pulse

If a slave node transmits the wake-up pulse to the lower OSI layers and does not receive a clock from the lower
OSl layers after the ¢, time, it shall transmit a 214 wake-up pulse to the lower OSI layers (see

Figure 14).

akeup_recovery_s
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When the clock request is not transmitted by the master node (2"d wake-up pulse already
retransmitted), the wake-up sequence can be executed again after sleep state by the CXPI network
error processing.

S Lukewprecoverys T P>
Sleep state Sleep state | Standby state Normal state
Master node 'y -
Request| [ Response t
Notify the wake-up pulse Request the clock transmission field field
Sleep state | Standby state | Normal state -
Slave node 1 y'y y'y Vt
Notify the clock Notify the clock
Sleep state l Standby state | Normal state q\) :
Slave node 2 als >
A A t
Notify the clock Notify the clock
W/
Sleep state | Standby state Standby state | 'ﬂqrn{al state
Slave node 3 — >
A A A t
Event of 3 internal condition Notify the clock Notify the clock Notify the elock
A A
Rdquest the wake-up pulse Request the wake-up pulse
transmission transmission

Key
|:| senfling request field

|:| response by node corresponding to request field

state of node

Figure 14 — Re-request sequence of-wake-up pulse transmission

9.3.6.5 APP — Slave node sleep function

This requirement specifies the slave node sleep message. Figure 15 shows the message reception |of a
sleep notif]cation to the application in<he slave node.
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Figure 15 — Slave node sle€p' message

REQ |8.32 APP — NM — Slave node sleep function —Reception of sleep message

If the slave node receives the sleep message notification from the lower OSI layers it shall transit int¢ sleep
stafe within ¢y, ; time (see Figure 16 and Table 8)-Fhe sleep message is specified in Table 6.
< Loeep.s -
§<_ Letock_stop.m _>§ E
\’ ‘normal state ] Sleep state
Master node ~—~ : 4 >
Sleep ANotify thesleep : t
message message é E
N i
\% normal state Sleep state
Slave node 1 - H —
ANotify the sleep : t
i message E
‘ .
) normal state; Sleep state
Slave node'2 —
ANotify the sleep ' t
message '
normal state: Sleep state
Slave node 3 + t>
Key
] sleep message sent by master
state of node
Figure 16 — Slave node receives sleep message
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9.3.7 APP — Wake-up/sleep sequence parameter

This requirement specifies the wake-up/sleep sequence parameter.

REQ |8.33 APP — NM — Wake-up/sleep sequence parameter

Table 8 specifies the timing parameters of the wake-up and sleep sequence (see 9.3.6.2,9.3.6.3,9.3.6.4, 9.3.6.5,
and 9.4).

Table 8 — Wake-up/sleep sequence parameter

Faa-edi rand.
LIIUIIx Ul
Param Signal name Starting point L. eF . unit
no. minimum maximum
1 thakeup s Wake-up pulse notification? — 50 nis
2 tlakeup m Wake-up pulse notification? 70 — nis
3 tlakeup schedule m | Wake-up pulse notification? — 100 nis
4 tiock start m” Wake-up pulse notification? — 50 njs
5 tlakeup space s Dominant pulse notification 70 170 nis
6 tlakeup recovery s | Wake-up pulse requestment 60 250 nis
7 tdiock stop m Sleep message notificationd 0 30 tilie
8 teep s Sleep message notification 25 50 nis
9 tdheck clock® Transit time from sleep state (system 2% texpi_network_error | T
supports wake-up/sleep) or normal | &yiteup recovery.s
state time (system does not support
wake-up/sleep)
10 |tdipi network error | Re€fer to 9.6.2 — —

NOTE The dignal name “t__ " is a parameter only for the mastérniode, and “t " is a parameter only for the slave node
a  (Clockisjalso one of the wake-up pulses.

b This tinje is shorter than the time, in which the mastérnode starts the transmission of the first request protected ffype
identifier or[request protected identifier field (<tyayenpem)-

¢ Itis longer than the time which master node starts the transmission of clock (>t.)o¢x start_m)-
d  Ifan ernor occurs in a sleep message, thefi:the time of detecting an error is the starting point.

e It is aft¢r the time which primary c¢lock’master shall transmit the clock and before the time which secondary clock
master trangits to sleep state due to the CXPI network error.

9.4 APP|— Multi clock-master sequence processing

This subclause describés the optional processing of the secondary clock master in case the prinfary
clock mastpr fails.. The' secondary clock master operates in case it does not receive clock transmissjons
from the lqwer OSIlayers when the system transits to normal state. This optional processing may flso
take over the master schedule.

This functiom prevents temporary {0355 of ClOCK TansmisSsions 1T Case the primary clock master stops
operating because of a failure. Implementation of this function is optional and at network design time.

If the primary clock master does not transmit the clock to the lower OSI layers due to a failure, the
secondary clock master re-requests the wake-up pulse transmission. If the primary clock master does
not request the clock transmission to the lower OSI layer, each node does not detect the clock and either
requests the secondary clock master or detects a CXPI network error.
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After the primary clock master recovers the clock transmission, the clock of the secondary clock master
and the clock of the primary master collide in the lower OSI layers.

REQ | 8.34 APP — Multi clock master sequence processing — Clock condition of secondary clock master

The secondary clock master shall start the clock transmission and shall start the master schedule if the condi-
tions specified in Table 9 are met.

The secondary clock master shall stop the clock transmission if the conditions specified in Table 9 are met.

The clock transmission sequence shall be implemented according to Figure 17.

M Lyareup recovery.s P>
Primary Failure (clock transmission stops) (l‘ec&fery
clock G »
1haster t
<l s |-
« Lexpinetwork_error Ll
< + »
g Leheck_clock Lal
2 * Lyaeuprecoverys >
Sefondary
clock g >
rjgc Ty iddic!
1haster :Perlodlc: i Peri dlc: t
A | request ! | reqyest '
Event of a internal | _field ! L_field _:
Fondition A
A o ranemission A
Refjuest the wake-up pulse Request the clock transmissior
transmission

A
Notify the wake-up pulse

Figure 17 — Sequence of clock master switch

Table 9 — Clock start and stop condition of the secondary clock master

Condition Description

Clofk start condition of second-+When all of the following conditions are met:
ary|clock master

— The secondary clock master detects no clock after ¢ ek ciock ffom
initialisation (no support for wake-up/sleep);

— The secondary clock master detects no clock after ¢ pe.x cjock ffom when
the wake-up-pulse is received (support for wake-up/sleep).

Clofk stop candition of second- |When all of the following conditions are met:
ary|clock master — The secondary clock master outputs the clock;

— Thereceiving error? continues 1 s or more or the receiving errpr?
Of 5 Messages or More occurs In 10 Messages.

a2 The receiving error turns into the CRC error, the parity error, the data length error, sequence count error, and the
framing error (see ISO 20794-4).

9.5 APP — Measurement and/or control data

9.5.1 APP — Publisher and subscriber data

The purpose of publish application measurement and/or control data is to exchange measurement
data and/or control data to all nodes. The publisher mechanism is initiated by a master node schedule
or event-triggered request field transmission. The publisher of the application measurement and/or
control data provides the corresponding response field to the request field.
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The subscriber mechanism is followed by those nodes, which has a response field matching the received
request field parameter value. All subscribers of the application measurement and/or control data
receive the application PDU (assuming no errors were detected).

9.5.2 APP — Measurement and/or control data management

This requirement specifies the measurement and control data management.

REQ |8.35 APP — Measurement and/or control data management — Response field (PDU)

Application measurement and/or control data shall be transmitted in the response field (PDU).

REQ |[8.3

6 APP — Measurement and/or control data management — Publisher

the request

The publisher of the application measurement and/or control data (PDU) shall always provide the response

protected identifier field.

REQ |[8.3

7 APP — Measurement and/or control data management — Subscriber

(assuming

All subscribers of the application measurement and/or control data (PDU) shall receive'the application PDU

ho errors were detected).

9.5.3 AP

Measurem

P — Measurement and/or control data types

ent and control data are either of type scalar values or byte array.

REQ (8.3

8 APP — Measurement and/or control data types —.Data types

A scalar ap
length of 0

blication measurement and control data shall have aerigth of 1 bit to 16 bit. A byte array has a
byte to 255 byte.

Scalar app
application

ication measurement and/or control data*are treated as unsigned integers. A 1-bit sc
measurement and/or control data are‘of'the logic'0' and '1".

hlar

REQ 8.3

9 APP — Measurement and/or control data types — Single publisher

Each applig
same node

ation measurement and/or control data shall have one publisher, i.e. it shall be always sent by thg
in the CXPI cluster.

Zero, one or multiple nodes may subscribe to the application measurement and/or control data.

REQ |8.4 0 APP — Measurement and/or control data types — Initial values

All application measuremeéntiand/or control data in the subscribing node(s) shall use the initial values as de
fined by th¢ application.

REQ |8.4 1 APP-— Measurement and/or control data types — Initial value duration

The initial Y

raluefor a published application measurement and/or control data shall be valid until the node

writes a ne

axralue tothis anplicationmeasurement and/orcontroldata -The initial value for a subscribed ad

rr 7
plication measurement and/or control data shall be valid until a new updated value is received by another node.

9.5.4 APP — Measurement and/or control data consistency

This requirement specifies the measurement and/or control data consistency.

REQ |8.42 APP — Measurement and/or control data consistency

ly updated.

Scalar application measurement and/or control data writing or reading shall be atomic operations, i.e. it shall
not be possible for an application to receive an application measurement and/or control data value that is part-

This shall also apply to byte arrays.

NOTE
data.

26

© IS0 2020 - All rights rese

No consistency is guaranteed by this document between any application measurement and/or control

rved


https://standardsiso.com/api/?name=a2e71106d10e4ad837593aa8643a6699

9.5.5 APP — Assignment of Reqld

This requirement specifies the assignment of a Reqld.
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REQ |8.43 APP — Measurement and control data — Assignment of Reqld

The request protected identifier field shall include a value within the range of 01,, to 7F,,. The request pro-
tected identifier field values specified in Table 10 shall not be used for proprietary purposes.

The request protected identifier field values are designed freely for each system, excluding the assigned
request protected identifier field values as specified in Table 10. Although, the request protected

identifier field uses 01 —to JE 00 is used by the request prnfpr‘fpd type identifier field

Table 10 — Assigned request protected identifier field list

Reqld Name Usage
2Fs Request identifier in inspection (for ECU supplier) Inspection
6F [ Response identifier in inspection (for ECU supplier) Inspection
1 Request identifier message for NormalCom sleep PDU or Requestisleep PDU or diagndstic re-
DiagNodeCfg PDU quest{(see ISO 14229-8)
SFy Request identifier for DiagNodeCfg response message Diagnostic response (see IS() 14229-8)
3F Request identifier in inspection (for semiconductor vender)/ |Inspection, may be used for fonform-
ance test purpose to request error mes-
sage including all Result parpmeters as
specified in 7.12.
TE s Reserved for future extension —

9.5/6 APP — Priority of Reqld

The priority of a message is decided by the priority of the Reqld. A message with a higher priprity Reqld

alwpys wins CXPI network access compared to a message with a lower priority Reqld.

REQ |8.44 APP — Measurement and/control data — Priority of Reqld

Th¢ priority of the message shall bexdetermined by the priority of the Reqld as specified in Table 11.

The “P” column in Table 11 specifies the priority of a Reqld (see ISO 20794-4:2020, 8.8 DLL — Byte
arbltration). The priority of a Reqld is ranked so that the bit of the value '0' gives priority tjo the bit of

thevalue '1' as compared with the order from LSB to MSB of each Reqld.

Table 11 — Priority of Reqld (excluding the assigned Reqld)

P Reqld )| Binary # | P2 | Reqld | Binary# | P2 | Reqld | Binary# | P2 | Reqld | [Binary #
1 4O 1000000 | 33 | 424, 1000010 | 65 | 41, 1000001 | 97 | 43,, ||1000011
2 20, 0100000 | 34 | 224, 0100010 | 66 | 21, 0100001 | 98 | 23,, ||0100011
3 50.¢ TI00000 | 35 571¢ TIO00I0 [ 67 | ©6l.c TIO000L | 99 | 63:¢ 1100011
4 10,¢ 0010000 | 36 | 1244 0010010 | 68| 11, 0010001 | 100 | 134 0010011
5 5046 1010000 37 5216 1010010 69 5146 1010001 101 5316 1010011
6 30,¢ 0110000 | 38 | 3244 0110010 | 70 | 31, 0110001 | 102 | 331 0110011
7 704, 1110000 | 39 7216 1110010 | 71| 714 1110001 | 103 | 731¢ 1110011
8 0816 0001000 | 40 | 0A, 0001010 | 72| 09 0001001 | 104 | 0B, | 0001011
9 48, 1001000 | 41 vy 1001010 | 73 | 49 1001001 | 105 | 4B, 1001011
10 28, 0101000 | 42 | 23, 0101010 | 74 | 29, 0101001 | 106 | 2B,¢ 0101011
11 68,¢ 1101000 | 43 6A, ¢ 1101010 | 75| 69, 1101001 | 107 | 6Bie 1101011
a P =Priority.
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Table 11 (continued)

P2 | Reqld | Binary# | P2 | Reqld | Binary# | P2 | Reqld | Binary# | P2 | Reqld | Binary #
12 18,¢ 0011000 | 44 | 1A, 0011010 | 76 | 195, 0011001 | 108 | 1By 0011011
13 58,¢ 1011000 | 45 | 53, 1011010 | 77 | 59, 1011001 | 109 | 5B 1011011
14 38, 0111000 | 46 | 32, 0111010 | 78 | 39, 0111001 | 110 | 3B, | 0111011
15 781¢ 1111000 | 47 TR, 1111010 | 79 | 79 1111001 | 111 | 7By, 1111011
16 0444 0000100 48 0646 0000110 80 0544 0000101 112 0716 0000111
17 44, 1000100 | 49 | 46, 1000110 | 81 | 45, 1000101 | 113 | 4746 1000111
18 247 0100100 | 50 | Z26.¢ 0100110 | 82 | 25.¢ 0100101 | 114 | 27.¢ 01001}1
19 64f 1100100 | 51 | 66, 1100110 | 83 | 65 1100101 | 115 | 67,6 | 120pT
20 14, 0010100 | 52 | 16, 0010110 | 84 | 15, 0010101 | 116 | 17,¢ |- 00101
21 54f 1010100 | 53 | 56, 1010110 | 85 | 555, 1010101 | 117 | 574 10101
22 34f . 0110100 | 54 | 36, 0110110 |86 | 35 0110101 | 118 | /8% 01101
23 74 . 1110100 | 55 7616 1110110 | 87 | 75:¢ 1110101 | 119774 11101
24 od, . 0001100 | 56 | OE¢ 0001110 | 88 | 0D, 0001101 [ 420 | OF,, | 00011
25 ad . 1001100 | 57 4E, . 1001110 | 89 | 4Dy, 1001104 \121 | 4F, 10011
26 2d ¢ 0101100 | 58 | 2Ei, 0101110 | 90 | 2Dy 0101162 | — — —
27 6d, 1101100 | 59 6E, ¢ 1101110 |91 | 6Dy, oMol | — _ _
28 1d, 0011100 | 60 1E 0011110 | 92 | 1Dy fo11101 | — — —
29 5¢ ¢ 1011100 | 61 5Eq¢ 1011110 | 93 | 5D 1011101 | — — —
30 3d,. 0111100 | 62 | 3E.¢ 0111110 | 94 | 307, 0111101 | — — _
31 7 . 1111100 | 63 7TE ¢ 1111110 | 95\ 7Dy 1111101 | — — —
32 02} . 0000010 | 64 | 01 0000001 |©%’| 03¢ 0000011 | — _ _

Rl R] -

a P =Priofity.

9.6 APP|— Error handling

9.6.1 APP — General
The application has the function to-detect the following errors:
a) CXPInetwork error;

b) sequence count (SCE)error (optional).
9.6.2 APP — CXPlLnetwork error

9.6.2.1 APP,—Support for wake-up/sleep (optional)

This requirement specifies the CXPI network error for support for wake-up/sleep.

REQ |8.45 — APP — CXPI network error — Support for wake-up/sleep (optional)

In standby state or normal state, each node shall detect a CXPI network error when it does not receive a mes-
sage until the judgment time for a CXPI network error. Table 12 specifies the error detection node, the state of
error detection, and the processing after error detection Table 13 specifies the CXPI network error condition.
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