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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 switcly, and HVAC(Heating Ventiiation and AT Condition) Systems.

The CXPI services, protocols, and their key characteristics are specified in different parts accosdinyg to
the OSI layprs.

— Applicption and application layer:

— apjplication measurement and control data communication to exchange information between
applications in different nodes based on message communication;

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

i) | the event-triggered method, which supports applicatioh measurement- and control-bgdsed
(event-driven) slave node communication; and

ii)| the polling method, which supports slave nodeccommunication based on a periodic mapter
schedule;

— performs error detection and reports the result to the application;

— application error management.
— Transport layer and network layer:
— trgnsforms a message into a single packet;
— adds protocol control information for diagnostic and node configuration into each packet;
— adds packet identifief-for diagnostic and node configuration into each packet;
— performs error.detection and reports the result to higher OSI layers.
— Datalink layer and physical layer:

— prpvideslong and short data frames;

— addsia frame identifier into the frame;

— adds frame information into the frame;

— adds a cyclic redundancy check into the frame;

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

— performs error detection and reports the result to higher OSI layers;

— performs Carrier Sense Multiple Access (CSMA);

— performs Collision Resolution (CR);

vi © IS0 2020 - All rights reserved
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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 10731[2], which structures communication systems into seven layers.

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

I— V\,h;\,l\/ ITUT lllal LUllllllull;\,at;Ull fl dAIlICVVUI 1\’ VVh;\,h ;O LUIIIPUD\,d Uf ISO n7()4 2 alld thio Ay Ocument;
— |vehicle diagnostic communication framework, which is composed of 1ISO 14229-1[3}, 1SQ| 14229-2[4]
and ISO 14229-8[5];
— |presentation layer standards, e.g. vehicle manufacturer specific or ISO 2290131 ODXI[19];
— |lower OSI layers framework, which is composed of 1ISO 20794-3l6], SO 20794-47], 1SO[20794-6I8]
and 1SO 20794-7(21.
1S0[20794 (all parts) and ISO 14229-8[5] are based on the conventions specified in the QSI Service
Corjventions (ISO/IEC 10731[2]) as they apply for all layers and thediagnostic services.
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Figure 1 — ISO 20794 documents reference according to OSI model
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INTERNATIONAL STANDARD ISO 20794-5:2020(E)

Road vehicles — Clock extension peripheral interface
(CXPI) —

Part 5:
Application layer conformance test plan

1 (Scope

Thif document specifies the conformance test plan for ISO 20794-2:2020 implementdtions.
It specifies conformance test cases related to:

— | concept of operation;

— |network management;

— |transfer management; and

— |error management.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of thpir content
conktitutes requirements of this document.-For dated references, only the edition cited gpplies. For
undated references, the latest edition of the veferenced document (including any amendmengs) applies.

ISOYIEC 7498-1, Information processing.systems — Open systems interconnection — Basic refeffence model

[SO|20794-2:2020, Road vehicles — Clock extension peripheral interface (CXPI) — Part 2: Appli¢ation layer

3 |Terms and definitions

For|the purposes of this-document, the terms and definitions given in ISO 20794-2, ISO/IEC [f498-1 and
the [following apply:

[SO|and IEC majntain terminological databases for use in standardization at the following addresses:

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

— |IE€ Electropedia: available at http://www.electropedia.org/

31
clock master
node that transmits clock (3.4) to the lower OSI layers (3.2)

3.2
lower OSI layer
OSI layer lower than application layer

3.3

master node

node that provides the schedule (3.10) master management (include ReqTypeld transmission), the
primary clock (3.7) and optionally the sleep message transmission management

© IS0 2020 - All rights reserved 1
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3.4
clock

function that synchronises all nodes on the CXPI network

3.5
initiator
node that t

3.6
passive

ransmits messages

node that receives messages

3.7
primary c
clock (3.4)

3.8
REPEAT
pseudo cod

3.9
REPEAT E
pseudo coc

3.10
schedule
origin of pg

3.11
secondary
clock (3.4)

3.12
sequence
transmissi

3.13

slave nodé¢

node othen

3.14
slave initi
node that i

3.15
slave pass
node that i

ock
that is provided by the master node (3.3)

e command for an iteration

ND
e command for ending an iteration

briodic frame transmission

clock
that is provided by one dedicated slave node*(3.13)

bn and reception procedure of messages among two or more nodes

than master node (3.3) connected to the CXPI network

htor node
5 woken up By-its own slave node (3.13)

five node
5 woken up by another slave node (3.13)

3.16

wake-up pulse
stimulus initiated by a node used for wake-up of other nodes on the CXPI network

© IS0 2020 - All rights reserved
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4 Symbols and abbreviated terms

4.1 Symbols

kbit/s

L

clock_start_m

empty cell/undefined
kilobit per second

master node clock start time

IS0 20794-5:2020(E)

tclodk_stop_m

t

sledp_s

walfeup_m
walfeup_recovery_s
walfeup_s

walfeup_schedule_m

4.2| Abbreviated terms

TTASTer Node CIOCK Stop time

slave node sleep state transi-
tion time

master node wake-up time
slave node wake-up recovery time
slave node wake-up time

master node wake-up schedule
time

ASH abstract service primitive

AL application layer

APH application

CR( cyclic redundancy check

DL( data length code

ECU electronic control unit

EM electro-magnetic interference
ErrPet error detection

ETS enhanced testability service
IUTH implementation under test
0SI open systems interconnection
PDU protocol data unit

PID protected identifier

PCO point of control and observation
Reqld request identifier

© IS0 2020 - All rights reserved
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ReqTypeld request type identifier
SCT sequence count
SUT system under test

5 Conventions

This document is based on OSI service conventions as specified in ISO/IEC 1073121 and ISO/IEC 9646-1[1]

for conformance test system setup.

6 General test specification considerations

6.1 General

This document covers the conformance test cases (CTC) to verify the requinements described in

ISO 2079412 application layer document.

6.2 Testlconditions

Tests can e performed at room temperature, if the temperature is ifi the range of 15° C to 35° C. A

the tests shall be performed under room EMI (electro-magnetic intetference) conditions.

6.3 IUT requirements

The occurifence of the error specified in ISO 20794-2:2020, 9.6.8 shall be notified to the application,

The IUT shpll be initialised in the test case respectively.

6.4 CTC|definition

Iso,

The definitlion of each test case specifies, whether the IUT is a master or slave node. Each CTC is defined

in the stru¢ture as defined in Table 1,

Table 1 — CTC definition example

Item Content

CTC # - Tifle |[OSIlayer#].CTC_[number_name]
E.g. 8.CFC_1.4 - State machine - Slave node - Sleep permission

Purpose This'€TC shall verify ...

E.g. This CTC verifies the test for the slave node to transit into the sleep state with sleep per
mission. This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

Reference REQ document, REQ number - REQ name
E.g. ISO 20794-2:2020, REQ 8.3 APP - NM - Normal, standby, and sleep states;

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

The clock master is implemented in the LT of the test system.

Set-up — The IUT shall be configured as a slave node.

configurations (see 6.6.6).

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the sleep state (see 6.7.3).

— The IUT shall be configured to default (see 6.6) and in addition support W/S_RdySleep

4 © IS0 2020 - All rights reserved
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Table 1 (continued)
Item Content
Step 1. Ashortdescription of the test step e.g. LT shall transmit the wake-up pulse.
2. Ashort description of the test step e.g. LT shall observe any messages on the CXPI
network and shall report to the UT.
Iteration Definition of repetitions of test procedure steps.
Example:
REPEAT step 1 to step 2, 5 times;
REPEAT END.
Expected Define the expected behaviour of IUT by checking on the CXPI network when the test step is
regponse executed. Example:
After step 1: the IUT shall receive a wake-up notification pulse, waits ¢ ;i network_drror time
from the wake-up pulse.
After step 2: the LT shall report the observation on the CXPI'network to the UT.
Remark E.g. either "---" if no remark or "Observation of ¢, ,ieup_schediile_m time and &, yep_m fime starts
from second rising edge of clock."
6.5 Test system set-up
The test system set-up follows ISO/IEC 9646-1 and consists of a test system and a system|under test
(SUIT) connected via the physical medium. The test systém implements an upper tester (UT) and a lower
testler (LT). The test system uses set-up parameters (see Figure 2, key 1) for testing the communication
with the IUT.
Thg UT uses the test control protocol (see Figure 2, key 2) to control the LT.
The point of control and observation (RCO) functionality between the UT of the test system pnd the UT
Apy test stub in the SUT is provided by direct logical access to the abstract service primitive interface
[ASPs (ETSs), PCO, see dashed line in Figure 2, key 3] and the associated parameters of the ()SI layer as
spefified in the ISO 20794 seri€s:
Thg UT App test stub in-the SUT (see Figure 2, key 4) supports an equivalent part of the ASP (see

Figlire 2, key 3) and the associated parameters to control and measure the state(s) of the U]

[

The UT App in the\tést system, which represents the conformance test controller, manipulates the
seryice primitivelinterface parameters in the IUT App test stub via the ASPs (ETSs) and PC() of the OSI
laygrs to fulfil the purpose of each CTC.

If the IU'R.is a master node then the LT functions as a slave node. If the IUT is a slave node then the LT
funftions'as a master node. The test system ensures the precision of the bit time and bit sync}rronisation
of theimaster node as specified in ISO 20794-4:2020, 9.3.7.

© IS0 2020 - All rights reserved 5
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r— " .~ TTTTTT T T T T T T T ¥
| Test system : | SUT !
' | 3 ' 4 :
| |
| : L '
I _ _ ASPS(ETS) __ | ,f UTApp '
| PCO | TestStub :
| |
| | |
| Test control | IUT :
| protocol | |
: : IUT App |
[ | A :
! v |,
. | L N |
0SI-7 Application layer osil 7t 5 I 0SI-7 Application la |
0SI-6 Presentation layer —_——-—, :\yerst_ 0> _ T 9 0SI-6 Presentatio r |
OSI-5 Session layer tnteraction | OSI-5 Session la@%r‘ |
| 7> :
|
/ Set-up 0SI-4 T 1 osI1 4t03 : osI fg} port :
-4 Transport layer _ ayers4to3 __ | - sport layer
(PRI B | 0SI-3 Network layer interaction | > O(S_lig-betwork layer :
| |
I I N4 N |
| k‘\c-) !
| 0SI-2 Data link layer —OSI layer 2 interaction- ~©\)[OSI-2 Data link layer :
|
| 0<< | A |
| Q | o :
| |
| 1 N | '
| —_——r————— ;Q ———————— OSllayer1 +——| —
| Service-provider |
| PQ@QI medium T :
: Q&Nayer 1 interaction |
________________ < _ _ e 2
J
Key \O
set-up parameters (CXPI node's electronic data s.beet)
test corjtrol protocol N
abstract service primitives (ASPs) based on enhanced testability services (ETS) and points of control|and
observation (PCO)
4 upper tester application test stub O
%\% Figure 2 — Test system set-up
6.6 Coni.‘igurati@est system and IUT
6.6.1 Gepe Q:
The test systemregquiresset-upparameters{see Flgure 2 ke vhich-spe OSHayerpropesnties
of the IUT. The [UT-specific data sheet (see Figure 2 key 1) includes set-up parameters, which the test

system requires for the conformance test cases.

Table 2 defines the configurations of the test system and the [UT.

© IS0 2020 - All rights reserved
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Table 2 — Configuration of test system and IUT

Configuration item

Configuration of test system and IUT

W/S W/S W/S | W/S_ | A_WSSup | Non ErrDet Event | Polling
_Init | _passive | _Rdy |NotRdy W/S
Sleep | Sleep

Internal conditionof| 1, 0, 1, 1, --- --- --- --- ---
wake-up
Transmission method| --- --- --- --- --- --- --- event | polling
Wake-up/sleep 1, 1, 1, 1, 0,
TST_FRM_05_REQ_| --- --- - --- supported --- supported -€= ---
PID_ERRBIT by IUT by IUT
Cordition of sleepper-| 1, 1, 1, 0, -=- 0, 0, --- ---
migsion (sleep_ind)
Tabje 3 specifies test message names which are used by the IUT and the test system in the CTCs. In each

CT(

Table 3 — Configuration of test messages used by-lUT and test system

description, the message setting is specified in the 'Definition' column:-If there is no r
Table 3, the settings are specified in the CTC.

bference to

Name

Definition

TST_MSG_00_REQ_PTYPE

Test message 00,4 of master node including a ReqTypeld valjie (004¢) of

A_Reqld.

TST_MSG_01_REQ_PID

Test message 01, oftmaster or slave node including an A_PID
to 7F4,) of A_Reqld:

value (0144

TST MSG_02_REQ_PID_SLEEP Test message 02y, for master node including an A_PID value (1F4) of A_Reqld
for diagnostic.and node configuration requests or sleep message.

TST_MSG_03_REQ_PID_UNKNOWN |Test mesSage 03, for master or slave node including a not defined A_PID
value:of A_Reqld (not defined for reception/transmission by IJT).

TST MSG_04_REQ_PID_INVALID Test'message 04, for master or slave node including an A_HID value of

A-Reqld (not defined for reception/transmission by IUT with 3
parity bit) determined by A_Length = 01,.

nincorrect

TST_MSG_05_REQ_PID_ERRBIT

Test message 05,4 of master or slave node including an error bit
(0144 to 7F;¢) of L_Reqld.

The value of this PID can use a supplier-specific Reqld.

\_PID value

TST_MSG_10_RESP_0-12

Test message 10,4 for master or slave node including FI field, DA
CRC field determined by 00,4 < A_Lenght < 0Cys.

['A field and

TST_MSG_11_RESP_12

Test message 11,4 for master or slave node including FI field, DA
CRC field determined by A_Length = 0Cys.

['A field and

TST_MSG:14_RESP_LONG_0-255

Test message 14, of master or slave node including Fl field, DA
CRC field determined by 00,4 < A_Length < FF,.

[A field and

TSTFh

L Eiold £

b de¥al
Voo

T 4+ 17 £ 4 A | 3 Lo I | IS
TCSTTITCS Sagt—17 OT TITaSTCT TTOUCTTIICTUUTITES T T TICTO, TTATU Oy T

DATA field and CRC field fixed byte pattern is (004, FF;¢4, FFy¢, FF1¢, FFq4,

FFi¢ FFi4 FF1g) determined by A_Length = 084.

pattern of

TST_MSG_18_RESP_ERRBIT _0-12

Test message 18,4 of master node including FI field, DATA field with an error

bit and CRC field determined by 00,4 < A_Length < 0Cy.

6.6.2

IUT-specific set-up parameters

The set-up parameters include at least the following information.

— The request identifier uses 01,4 to 7F;; and uses 00,4 in the request protected type identifier field.

— The CXPI node wake-up uses a wake-up trigger based on the parameter wakeup_ind value 0, or 1,.

© IS0 2020 - All rights reserved
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The transmission method is set to either the event-triggered method or the polling method.
The condition of sleep permission uses the bit value 0, or 1, as sleep_ind.
The bit rate is set to the default value of 20 kbit/s if not otherwise specified.

The frame with request identifier 3F;4 and the associated response field is reserved for supplier
specific maintenance, enhanced testability services, and error bit status reporting.

6.6.3 User_Specific configurations

The User_Jpecific parameters Include at least the following Information:

6.6.4 W/S_Init configurations

The W/S_Init parameters include at least the following information:

6.6.5 W/S_Passive configurations

The W/S_Ppssive parameters include at leastthe following information:

6.6.6 W/[S_RdySleep configurations

The W/S_RidySIeep parameters include at least the following information:

internal condition of wake-up: don't care;
transnpission method: don't care;
wake-fip/sleep: don't care;

conditjon of sleep permission (sleep_ind): don't care.

interngl condition of wake-up: 1,;
transmission method: don't care;
wake-yp/sleep: 1,;

conditjon of sleep permission (sleep_ind): 1,.

Internal condition of wake-up: 05;
transnpission method: don'tcare;
wake-fip/sleep: 1,;

conditjon of sleep pertission (sleep_ind): 1,.

internal condition of wake-up: 1,;
transmission method: don't care;
wake-up/sleep: 1,;

condition of sleep permission (sleep_ind): 1,.

6.6.7 W/S_NotRdySleep configurations

The W/S_NotRdySleep parameters include at least the following information:

internal condition of wake-up: 1,;
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— transmission method: don't care;

— wake-up/sleep: 1,;

— condition of sleep permission (sleep_ind): 0,.
6.6.8 A_WSSup configurations

The A_WSSup parameters include at least the following information:

— transmission method: don't care;

IS0 20794-5:2020(E)

— |wake-up/sleep: 0,;
— [TST_FRM_05_REQ_PID_ERRBIT: supported by the IUT;

— |condition of sleep permission (sleep_ind): don't care.

6.6/9 NonW/S configurations

Thg NonW/S parameters include at least the following information:
— |internal condition of wake-up: not applicable;

— |transmission method: don't care;

— |wake-up/sleep: not applicable;

— |TST_FRM_05_REQ_PID_ERRBIT: supported by tKe TUT;

— |condition of sleep permission (sleep_ind): 0g:

6.6{10 ErrDet configurations

The ErrDet parameters include at least'the following information:
— |internal condition of wake-up: don't care;

— |transmission method: don't care;

— |wake-up/sleep: don't-care;

— |condition of sleep’permission (sleep_ind): 0,.

6.6]11 Eventconfigurations

The eventparameters include at least the following information:

— linternal condition nfwnkp-np' don't care:
— transmission method: event;
— wake-up/sleep: don't care;

— condition of sleep permission (sleep_ind): don't care.

6.6.12 Polling configurations
The polling parameters include at least the following information:
— internal condition of wake-up: don't care;

— transmission method: polling;
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— wake-up/sleep: don't care;

— condit

6.7 SUT

6.7.1 Ge

ion of sleep permission (sleep_ind): don't care.
initialisation

neral

An initialisation of the IUT shall be performed before each CTC.

6.7.2 Dédfault initialisation

The IUT sHall be reset so that the transmission/reception of an A_Reqlds shall be configured and
error counger value is reset (0). If the [UT is a master node, it shall be ready to transmit thexeques
to the lowdr OSI layers. If the IUT is a slave node, it shall be ready to transmit the responsé PDUs

the reception of A_Reqld from the master node.

6.7.3 Sl¢

IUT shall s

6.7.4 Po
The IUT shj

ep initialisation
Ipport wake-up/sleep function and be in the sleep state specified i 1SO 20794-2:2020, 9

wer-off initialisation

all be in the state of power-off.

6.7.5 Transmission prohibition initialisation

IUT shall b

e in the transmission prohibition specified inISO 20794-2:2020, 9.6.6.

6.7.6 Clock supply of secondary clock masterinitialisation

IUT with s

bcondary clock master function shall’be in the state of supplying clock.

7 Application conformance test plan

7.1 Gen

The applic
ISO 20794

The CTCs
parameter

A_Req
A_Req

bral

ation conformatice test evaluates the operation sequence of each message accordin
2.

5 and-features are:

[ypeld;

t flield
on

bpecified\in'this document cover the protocol functionality specified in ISO 20794-2. S

the

3.4.

o

uch

Id;

A_PDU (Response field);

system state.

7.2 Network management

7.21 Ge

neral

The wake-up/sleep function is an optional feature. Transmission and reception of messages by each
node can be started or stopped. After the master node confirms the sleep prohibition of each slave node,

10
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it directs the stop of the transmission and reception of the message. The restart of the transmission and
reception of the message is achieved by putting a trigger onto the CXPI network, which is received by
each node.

7.2.2 State transition definition

State transitions that occur between wake-up and sleep for each node are specified in ISO 20794-2:

a) sleep state;
b) standby state; and
c) |normal state.
7.2]3 State transition CTCs
7.2)3.1 8.CTC_1.1 - State machine - Master node - Wake-up/Sleep supported
Table 4 specifies this CTC.
Table 4 — State machine - Master node - Wake-up/Sleep supported
Item Content
CTC # - Title |8.CTC_1.1 - State machine - Master node - Wake-up/Sleep supported
Pufpose This CTC verifies that the master node transits'into the sleep state.
This CTC is applicable only to an IUT, whieh'supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:
— REQ8.3 APP - NM - Normal, standby, and sleep states;
— REQ8.10 APP - NM - Sleep state (optional);
— REQ8.11 APP- NM.* Wake-up/sleep supported.
Prgrequisite |The testsystem setup shall be in accordance with Figure 2.
Settup — The IUTshall be configured as a master node.
— The IUT shall be configured to support W/S_Passive configurations (see 6.6.5).
— _[The bit rate shall be set to the default value (see 6.6).
4= The IUT shall be initialised to the power-off (see 6.7.4).
Step 1. The IUT shall be powered.
Iterations Not applicable
Expected re-|Afterstep 1: The IUT shall not transmit or receive any messages.
Spause The LT shall report no message and request transmission to the UT.
Remark

7.2.3.2 8.CTC_1.2 - State machine - Master node - Wake-up/Sleep not supported

Table 5 specifies this CTC.

© IS0 2020 - All rights reserved
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Table 5 — State machine - Master node - Wake-up/Sleep not supported

Item Content
CTC # - Title |8.CTC_1.2 - State machine — Master node - Wake-up/Sleep not supported
Purpose This CTC verifies that the master node transits into the normal state.

This CTC is applicable only to an IUT, which does not support the wake-up/sleep feature.
Reference ISO 20794-2:2020:

— REQ 8.3 APP - NM - Normal, standby, and sleep states;

— REQ 8.4 APP - NM - Event-triggered method in normal state - Wake-up/sleep not
supported;

— REQ 8.43 APP - Measurement and control data - Assignment of Reqld;
— REQ 7.3 AL - Request protected type identifier field;

— REQ 7.4 AL - Request protected type identifier field - Generak
Prerequisjte |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support NonW/S configurations (see 6.6.9), TST_MSG_0(Q_
REQ_PTYPE, and TST_MSG_01_REQ_PID.

— The bit rate shall be set to the default value\(see 6.6).

— The IUT shall be initialised to the power-=off (see 6.7.4).
Step 1. TheIUT shall be powered.

2. The UT shall control the IUT to(transmit the clock.

3. The UT shall control the [UT*\o transmit the TST_MSG_00_REQ_PTYPE or the TST_
MSG_01_REQ_PID.

Iterations Not applicable
Expected|re-|After step 2: The LT shall detect the clock.
sponse

After step 3: _<The LT shall receive the TST_MSG_00_REQ_PTYPE or the TST_MSG_01_REQ_PID
and shall report to the UT.

Remark ---

7.2.3.3 §.CTC_1:3.= State machine - Slave node - Wake-up/Sleep supported
Table 6 spdcities this CTC.

Table 6 — State machine - Slave node - Wake-up/Sleep supported

Item Content
CTC # - Title |8.CTC_1.3 - State machine - Slave node - Wake-up/Sleep supported
Purpose This CTC verifies that the slave node transits into the sleep state.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

12 © IS0 2020 - All rights reserved
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Table 6 (continued)

E)

Item

Content

Reference

IS0 20794-2:2020:

— REQB8.3 APP - NM - Normal, standby, and sleep states;
— REQ8.10 APP - NM - Sleep state (optional);
— REQ8.11 APP- NM - Wake-up/sleep supported;

12 ADD NN M alba i /olann oo o ad
o1 T TNIVY vvorst

REQ-8-+ p/steep-supported

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup — The IUT shall be configured as a slave node.
— The IUT shall be configured to support W/S_passive configurations.(s€e 6.6.5).
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the power-off initialisation(see 6.7.4).
Step 1. The IUT shall be powered.
Iterations Not applicable
Expected re-|After step 1: The LT shall report no message and request transmission to the UT.
spgnse
Remark

7.2]3.4 8.CTC_1.4 - State machine - Slave node =(Sleep permission
Table 7 specifies this CTC.

Table 7 — State machine - Slave node - Sleep permission

Item

Content

CTC # - Title

8.CTC_1.4 - State machine - Slave node - Sleep permission

Purpose

This CTC verifies that the slave node transits into the sleep state with sleep permisgion.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

Reference

ISO 20794<2:2020:

—{ REQ 8.3 APP - NM - Normal, standby, and sleep states;

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

— REQ8.16 APP - NM - Master node wake-up request/notification - Transit from|standby
state into normal state;

— REQ8.17 APP - NM - Master node wake-up request/notification - Master node wake-up
sequence;

— REQ8.18 APP - NM - Master node wake-up request/notification - Master node wake-up

sequence -t ,ck start m LIME;

— REQ8.39 APP - NM - Measurement and/or control data types - Single publisher.

Prerequisite

The test system set-up shall be in accordance with Figure 2.

The clock master is not available in the SUT.

© IS0 2020 - All rights reserved
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Table 7 (continued)

Item

Content

Set-up

— The IUT shall be configured as a slave node.
— The IUT shall be configured to support W/S_RdySleep configurations (see 6.6.6).
— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the sleep state (see 6.7.3).

Step

1. The UT shall control the IUT to transmit wake-up pulse.

2. The LT shall not transmit the clock.

Iterations

Not applicable

Expected|re-
sponse

After step 1: The LT shall receive the wake-up pulse and shall report to the UT.

After step 2: The IUT shall transit into the sleep state after ¢, elapsed.

cxpi_network_error,

Remark

The UT is connected to a multi-meter to measure current consumption of theMUT.

After the IUT transits into the sleep state, the UT measures that the currenit consumption of|

IUT is less than the value specified in the IUT data sheet.

the

7.2.3.5 §.CTC_1.5 - State machine - Slave node - Sleep prohibition

Table 8 spdcifies this CTC.

Table 8 — State machine - Slave node - Sleep prohibition

Item Content
CTC # - Tifle |8.CTC_1.5 - State machine - Slave node - Sleep prohibition
Purpose This CTC verifies that the slave node withsleep prohibition does not transit into the sleep stpte.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:

— REQ8.3 APP - NM —Normal, standby, and sleep states;
— REQ8.10 APP -INM - Sleep state (optional);

— REQ 8.12 APP< NM - Standby state (optional).

Prerequisite

The test system'set-up shall be in accordance with Figure 2.

The clock/master is not available in the SUT.

Set-up — (T'he IUT shall be configured as a slave node.
5> The IUT shall be configured to support W/S_NotRdySleep configurations (see 6.6.7).
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The UT shall control the IUT to transmit wake-up pulse.
2. The LT shall not transmit the clock.
Iterations Not Applicable
Expected re-|After step 1: The LT shall receive the wake-up pulse and shall report to the UT.
sponse After step 2: The IUT shall stay in the standby state after ., ; network error €1apsed.
Remark The UT is connected to a multi-meter to measure current consumption of the IUT.
After the IUT transits into the standby state, the UT measures that the current consumption of
the IUT is less than the value specified in the IUT data sheet.
14 © IS0 2020 - All rights reserved
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7.2.3.6 8.CTC_1.6 - State machine - Slave node - Transition into the normal state

Table 9 specifies this CTC.

Table 9 — State machine - Slave node - Transition into the normal state

Item Content
CTC # - Title |8.CTC_1.6 - State machine - Slave node - Transition into the normal state

Purpose This CTC verifies that the slave node transits into the normal state.

. This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Re‘erence ISO 20794-2:2020:

— REQ8.3 APP - NM - Normal, standby, and sleep states;

— REQ 8.4 APP - NM - Event-triggered method in normal state - Waketup/sleep rjot
supported;

— REQ 8.47 APP - NM - Network management.
Prgrequisite |The testsystem set-up shall be in accordance with Figure 2(

Settup — The IUT shall be configured as a slave node.

— The IUT shall be configured to support NonW/S-Configurations (see 6.6.9), TST|MSG_01_
REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value'(see 6.6).

— The SUT shall be initialised to the power-off (see 6.7.4).
Step 1. The IUT shall be powered.

2. The LT shall transmit the cloek.

3.  The LT shall transmitthe TST_MSG_01_REQ_PID.
Iterations Not applicable

Expected re-|After step 3: ThelUT shall transmitthe TST_MSG_10_RESP_0-12 with NMInfo as sl¢ep_ind = 0,
spgnse andwakeup_ind = 0,.

The LT shall receive the TST_MSG_10_RESP_0-12 with NMInfo as sleep_ind = 0,
and wakeup_ind = 0, and shall report to the UT.

Remark ---

7.2/4 Wake-up-réequest/notification of master node trigger CTCs

7.2/4.1 8.€TC_2.1 - Master node wake-up sequence - Master node trigger

Table-10'specifies this CTC.
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Table 10 — Master node wake-up sequence - Master node trigger

Item Content

CTC # - Title [8.CTC_2.1 - Master node wake-up sequence - Master node trigger

Purpose This CTC verifies that the master node transits into the normal state by a master node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:

— REQ8.12 APP - NM - Standby state (optional);

— REQ8.15 APP - NM - Master node wake-up request/notification - Internal event
notification;

— REQ 8.16 APP - NM - Master node wake-up request/notification - Tran§itfrom standby
state into normal state;

— REQ8.17 APP - NM - Master node wake-up request/notification'= Master node wake-up
sequence;

— REQ8.18 APP - NM - Master node wake-up request/notification - Master node wake-ujp
sequence -t jock start m LINE;

— REQ8.33 APP - NM - Wake-up/sleep sequence patameter.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node:

— The IUT shall be configured to support;W/S_Init configurations (see 6.6.3), TST_MSG_0[L
REQ_PID, and TST_MSG_00_REQ_PTYPE.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the sleep state (see 6.7.3).

Step 1. The UT shall control the IUT to transmit the clock.
2.  The UT shall control)the IUT to transmit the TST_MSG_01_REQ_PID or the TST_MSG_0(_
REQ_PTYPE.
Iterations Not applicable
Expected|re-|After step 2:C-The IUT shall transmit the TST_MSG_01_REQ_PID or the TST_MSG_00_REQ_PTYPE
sponse Within &yaeup_schedule_m time after & ey m time.

The LT shall receive the TST_MSG_01_REQ_PID within ¢,,eup_schedule_m time after
t time and shall report to the UT. ) )

wakeup_m

Remark Observation of ¢, time starts from the second rising edgp of

the clock.

time and ¢,,

akeup_schedule_m akeup_m

7.2.4.2 8.CTC_2.2 - Slave node wake-up sequence - Master node trigger
Table 11 specifies this CTC.
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Table 11 — Slave node wake-up sequence - Master node trigger

Item Content
CTC # - Title |8.CTC_2.2 - Slave node wake-up sequence - Master node trigger
Purpose This CTC verifies that the slave node transits into the normal state by a master node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:

— REQ8.25 APP - NM - Slave node wake-up request/notification - Wake-up sequL:nce by
dominant pulse and clock notification - Transit from standby state into norgmal|state;

— REQ8.27 APP - NM - Slave node wake-up sequence - Wake-up sequelice by wake-up pulse
notification - Transit to normal state;

— REQ8.28 APP - NM - Slave node wake-up sequence - Wake-up_sequence by wake-up
pulse notification - Response field (PDU) transmission.

Prdrequisite

The test system set-up shall be in accordance with Figure 2(

Settup

— The IUT shall be configured as a slave node.

— The IUT shall be configured to support W/S_Passive configurations (see 6.6.5),[TST_
MSG_01_REQ_PID and TST_MSG_10_RESP_0£12:

— The bit rate shall be set to the default value'(see 6.6).

— The SUT shall be initialised to the gleep state (see 6.7.3).

Step

1. The LT shall transmit the clock.

2. The LT shall transmit the TST MSG_01_REQ_PID after twakeup m elapsed.

Iterations

Not applicable

spdnse

Expected re-

The IUT shall transmit the TST_MSG_10_RESP_0-12.
The LT shall receive the TST_MSG_10_RESP_0-12 and shall report to the UT.

After step 2:

Remark

7.214.3 8.CTC_2.3 - Master node wakeup_ind value verification, master node trigger

Table 12 specifies this'CTC.

Table'12 — Master node wakeup_ind value verification, master node triggey

Item Content

CTC #4ATitle |8.CTC_2.3 - Master node wakeup_ind value verification, master node trigger

Purpese This CTC verifies that the master node behaves as indicated in the wakeup_ind value by a master
node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

Reference ISO 20794-2:2020, REQ 8.47 APP - NM - Network management.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support W/S_Init configurations (see 6.6.3), TST_MSG_01_
REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the sleep state (see 6.7.3).

© IS0 2020 - All rights reserved
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Table 12 (continued)

Item Content
Step 1. The UT shall control the IUT to transmit the clock.
2.  TheIUT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0-12.
Iterations Not applicable
Expected re-|After step 2: The IUT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0-
sponse 12 with wakeup_ind = 1,.
The LT shall receive the TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0-12
WIth wakeup_ind = I, and shall report to the UT.
Remark
7.2.4.4 §.CTC_2.4 - Slave node wakeup_ind value verification, master node trigger
Table 13 specifies this CTC.
Table 13 — Slave node wakeup_ind value verification, master node trigger
Item Content
CTC # - Tifle |8.CTC_2.4 - Slave node wakeup_ind value verification, masternode trigger
Purpose This CTC verifies that the slave node behaves as indicatediw'the wakeup_ind value by a magter
node trigger.
This CTC is applicable only to an IUT, which supports.the wake-up/sleep feature.
Reference ISO 20794-2:2020, REQ 8.47 APP - NM - Netwotrk'management.
Prerequisite |The testsystem set-up shall be in accordancetwith Figure 2.
Set-up — The IUT shall be configured as a slaye‘initiator node.
— The IUT shall be configured to support W/S_Passive configurations (see 6.6.5), TST_
MSG_01_REQ_PID and TST_MSG_10_RESP_0-12.
— The bit rate shall be set to‘the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The LT shall trahsmit the clock.
2.  The LT shalltransmit the TST_MSG_01_REQ_PID.
Iterations Not applicahlé
Expected|re-|After stép2?Y The IUT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_RESF _0-
sponse 12 with wakeup_ind = 0,.
The LT shall receive the TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_pD12
with wakeup_ind = 0, and shall report to the UT.
Remark ===

7.2.5 Wake-up request/notification of slave node trigger CTCs

7.2.5.1 8.CTC_3.1 - Slave node wake-up request - Slave node trigger

Table 14 specifies this CTC.

18
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Table 14 — Slave node wake-up request - Slave node trigger

s £ifs 43
CTVCITC ITOtIT ICatrotr:

Item Content
CTC # - Title |8.CTC_3.1 - Slave node wake-up request - Slave node trigger
Purpose This CTC verifies that the slave node transmits the wake-up pulse by a slave node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020 REQ 8.24 APP - NM - Slave node wake-up request/notification - Internal

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup — 1UT shall be configured as a slave initiator node.
— The IUT shall be configured to support W/S_Init configurations (see 6.6.3).
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The UT shall control the IUT to transmit the wake-up pulse.
Iterations Not applicable
Expected re-|After step 1: The IUT shall transmit the wake-up pulse.
spgnse The LT shall receive the wake-up ptlse and shall report to the UT.
Remark
7.2{5.2 8.CTC_3.2 - Slave node wake-up pulse retransmission sequence - Slave node trigger

Table 15 specifies this CTC.

REQ 8.24 APP - NM - Slave node wake-up request/notification - Internal event
notification;

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

REQ 8.33 APP - NM - Wake-up/sleep sequence parameter.

Table 15 — Slave initiator node wake-up pulse retransmission sequence - Slave nodg trigger
Item Content
CTC # - Title |8.CTC_3.2 - Slave hode wake-up pulse retransmission sequence - Slave node trigge
Pufpose This CTC verifies)that the slave node retransmit the wake-up pulse by a slave node trigger.
This CTC jssapplicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:

Preérequisite

Thetestsystenmrsetup shattbeimaccordanmce with Figure2:

Set-up

IUT shall be configured as a slave initiator node.

The IUT shall be configured to support W/S_Init configurations (see 6.6.3).

The bit rate shall be set to the default value (see 6.6).

The SUT shall be initialised to the sleep state (see 6.7.3).

Step

1. The UT shall control the IUT to transmit the wake-up pulse.

2. The LT shall not transmit the clock and shall wait ¢, .y eup recovery s time (see Figure 3).

Iterations

Not applicable

© IS0 2020 - All rights reserved
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Table 15 (continued)

Item Content
Expected re-|After step 2: The IUT shall retransmit the wake-up pulse once.
sponse .
The LT shall receive the wake-up pulse and shall report to the UT.
Remark
P _\\
! . Sending request \
| .
|‘ Response field ?esponse by node corresponding to Request :
\ ield /
N o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e i
— Sleep state Sleep state Standby state Normal state
Master n¢de | | C
. A A Request | [ Response t
Notify the wake-up pulse Request the clock transmission field field
— Sleep state Standby state Normal state o
Slave nodle 1 P | y | b
A A t
Notify the clock Notify the clock
N
— Sleep state Standby state Normal state
Slave nodge 2 L2 | L | n\)
[~ | A A t
Notify the clock Notify the clock
1 Sleep state | Standby state Standby state ‘l \J Normal state
Slave node 3
| A A A A t
Evgnt of a internal condition Notify the clock Notify the clock Notify the clock
A A

Request the wake-up pul:

se Request the wake-up pulse

transmission

transmission

Figure 3 — Re-request sequence of wake;up pulse transmission

7.2.5.3 §.CTC_3.3 - Slave node wake-up notificationw - Slave node trigger

Table 16 sgecifies this CTC.

Table 16 — Slave node wake-up notification - Slave node trigger

Item Content
CTC # - Tifle [8.CTC_3.3 - Slave node:wake-up notification - Slave node trigger
Purpose This CTC verifies thatthe slave passive node transits into the normal state by a slave node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794<2:2020:
— (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;
— REQ 8.26 APP - NM - Slave node wake-up sequence - Wake-up sequence by wake-up
pulse notification - ¢,y 0, ¢ time;
— REQ 8.33 APP - NM - Wake-up/sleep sequence parameter.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — IUT shall be configured as a slave passive node.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID, TST_MSG_00_REQ_PTYPE and TST_MSG_10_RESP_0-12.
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
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Table 16 (continued)
Item Content
Step 1. The LT shall transmit the wake-up pulse.
2. The LT shall transmit the clock within ¢ ), start_m time.
3.  TheLT shall transmit the TST_MSG_00_REQ_PTYPE or the TST_MSG_01_REQ_PID.
Iterations Not applicable

Expected re-

After step 3:

The IUT shall transmit either or both of the TST_MSG_01_REQ_PID and the

sponse TST MSG 10 RESP 0-12.
The LT shall receive either or both of the TST_MSG_01_REQ_PID arld the TST_
MSG_10_RESP_0-12 and shall report to the UT.
Remark
7.2{5.4 8.CTC_3.4 - Master node wake-up sequence - Slave node trigger
Table 17 specifies this CTC.
Table 17 — Master node wake-up sequence - Slave node trigger
Item Content
CTC # - Title |8.CTC_3.4 - Master node wake-up sequence - Slave node trigger
Purpose This CTC verifies that the master node transits;into the normal state by a slave nodg¢ trigger.
This CTC is applicable only to an IUT, whichisupports the wake-up/sleep feature.
Reference IS0 20794-2:2020:

— REQ8.16 APP - NM - Master-node wake-up request/notification - Transit from|standby
state into normal state;

— REQ 8.17 APP - NM:<'\Master node wake-up request/notification - Master node{wake-up
sequence;

— REQ 8.18 APR:*NM - Master node wake-up request/notification - Master node|wake-up
sequence. < thock start m LiME;

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

— REQ 8.49 APP - Sequence count (SCT) error (Err_APP_SCT) (optional).

Pré¢requisite |Thetestsystem set-up shall be in accordance with Figure 2.
Settup = The IUT shall be configured as a master node.

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID, and TST_MSG_00_REQ_PTYPE.

——TFhebitrateshattbesettothedefauttvatuetsee 6-63-

— The SUT shall be initialised to the sleep state (see 6.7.3).

Step 1. The LT shall transmit the wake-up pulse.
Iterations Not applicable

Expected re-
sponse

After step 1:

The IUT shall transmit the clock within ¢ ), sart_m time (see Figure 4).
The LT shall detect the clock within ¢,ck start m

The IUT shall transmit the TST_MSG_01_REQ_PID or the TST_MSG_00_REQ_PTYPE

after tyageup_m time, before the &,y cup schedule_m time (see Figure 4) elapse.

The LT shall receive the TST_MSG_01_REQ_PID or the TST_MSG_00_REQ_PTYPE
after ty,yeup_m time, before the ¢, time (see Figure 4) elapse and
shall report to the UT.

time and shall report to the UT.

akeup_schedule_m
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Table 17 (continued)
Item Content
Remark
Twakcup,smcdulc,m Ve - - - \\
/
Tvakeupm : RefflelfgSt Sending request field State of node :
' 1 |
wakeup-s ! | Response ; ) !
T ] ! \\ ﬁgld Response by node corresponding to request field /'
| | - - - - ‘
D I Normal state
aster node
. A A E : Request| Request ” Request| Request| t
Notify the wake-up pulse memn field field field field
T Tt Tt T
= E
Sleep state Standby state | Normal state q\)
Slave node 1 + s = a
. equest t
Notify the wake-up pulse Notify the clock field
; a Sleep state Standby state | Normal state Nl‘ <
Slave node 2
Notify the wake-up pulse otify the cloc field fi
NS
Sleep state Standby state Normal state ¢
Slave node 3 . 1 ]/ R
. equest t
Event]of a internal condition Notify the clock field
A
Requegt the wake-up pulsetransTission

0
Notify the wake-up pulse

Figure 4 — Wake-up sequence of slave naede trigger

7.2.5.5 §.CTC_3.5 - Slave node wake-up sequence - Dominant pulse

Table 18 specifies this CTC.

Table 18 — Slave node waké-up sequence - Dominant pulse

Item Content

CTC # - Title |8.CTC_3.5 - Slave node wake-up sequence - Dominant pulse

Purpose This CTC verifies that thesslave node wakes up on a dominant pulse.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature with a dgmi-
nant pulse.

Reference ISO 20794-2:2020:

— RE@8.29 APP - NM - Slave node wake-up sequence - Wake-up sequence by dominant
pulse and clock notification - Sleep state;

—. REQ 8.30 APP - NM - Slave node wake-up sequence - Sleep sequence of no clock after
dominant pulse received;

inlinl ALMA
1N Y

RLOOQ 22 A ALl Ll 4
NLY O0.00 A INIVI VVARTTUD/SITTD STUUTIILT pdl AIIITLTT.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a slave node.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8).
— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The LT shall transmit a dominant pulse.

2. TheLT shall wait¢,, time.

Iterations Not applicable

akeup_space_s
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Table 18 (continued)

Item

Content

Expected re-
sponse

After step 2: The IUT shall not transmit any messages or requests.

The IUT shall transit into the sleep state.

Remark

The UT is connected to a multi-meter to measure current consumption of the IUT.

After the [UT transits into the sleep state, the UT measures that the current consumption of the
IUT is less than the value specified in the IUT data sheet.

——————————————————————

/ \\
Vi ! State of pade i
N I _ S
\~
ET Sleep state ({
after node t
D
———— Sleep state Sleep state (state, which wake-up pulse can be recognised) ’\b‘sleep state

Slape node 1

7.2{5.6 8.CTC_3.6 - Master node wakeup_ind value verification, slave node trigger

Table 19 specifies this CTC.

A
Notify the dominant pulse from lower OSI layers caused by noise

Figure 5 — Sleep sequence of no clock after dominant pulse received

Table 19 — Wakeup_ind valueyerification, IUT as slave

Item Content
CT( # - Title |8.CTC_3.6 - Master node wakeup.ind value verification, slave node trigger
Purpose This CTC verifies that the master node behaves as indicated in the wakeup_ind value py the slave
node trigger.
This CTC is applicableonly to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020, REQ 8.47 APP - NM - Network management;

Prdrequisite

The test system-set-up shall be in accordance with Figure 2.

Settup — The IUT(shall be configured as a master node.
— ThelUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID and TST_MSG_10_RESP_0-12.
&1 ¥The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The LT shall transmit the wake-up pulse.
2.  The LT shall transmit the TST_MSG_01_REQ_PID after the clock received.
Iterations Not applicable
Expected re-|After step 2: The IUT shall transmit the TST_MSG_10_RESP_0-12 with wakeup_ind = 0,.
sponse The LT shall receive the TST_MSG_10_RESP_0-12 with wakeup_ind = 0, and shall
report to the UT.
Remark

7.2.5.7 8.CTC_3.7 - Slave node wakeup_ind value verification, slave node trigger

Table 20 specifies this CTC.
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Table 20 — Slave node wakeup_ind value verification, slave node trigger

Item Content

CTC # - Title |8.CTC_3.7 - Slave node wakeup_ind value verification, slave node trigger

Purpose This CTC verifies that the slave node behaves as indicated in the wakeup_ind value by a slave
node trigger.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

Reference IS0 20794-2:2020, REQ 8.47 APP - NM - Network management.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The [UT shall be configured as a slave initiator node.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST MSG_(1_

REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).

Step 1. The UT shall control the IUT to transmit the wake-up pulse.
2.  The LT shall transmit the clock.
3. The LT shall transmit the TST_MSG_01_REQ_PID.

Iterations Not applicable

Expected|re-|After step 3: The IUT shall transmit the TST_MSG_10~RESP_0-12 with wakeup_ind = 1,.

sponse The LT shall receive the TST_MSG_10_RESP_0-12 with wakeup_ind = 1, and shall

report to the UT.

Remark ---

7.2.5.8 §.CTC_3.8 - Slave node wakeup_ind value verification upon wake-up pulse transmissjon

Table 21 specifies this CTC.

Table|21 — Slave node wakeup_ind value verification upon wake-up pulse transmission
Item Content

CTC # - Tifle [8.CTC_3.8 - Slave(node wakeup_ind value verification upon wake-up pulse transmission

Purpose This CTC verifiesthat the slave node behaves as indicated in the wakeup_ind value by simullta-
neously the-master node trigger and the slave node trigger.
This CTCds applicable only to an IUT, which supports the wake-up/sleep feature.

Reference [S020794-2:2020, REQ 8.47 APP - NM - Network management.

Prerequisite |The test system set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a slave node.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_

REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).

Step 1. The UT shall control the IUT to transmit the wake-up pulse.
2. The LT shall transmit the clock within 2.5 ms from the first rising edge of the wake-up pulse.
3. The LT shall transmit the TST_MSG_01_REQ_PID.

Iterations Not applicable
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Table 21 (continued)

Item

Content

Expected re-
sponse

After step 3:

The IUT shall transmit the TST_MSG_10_RESP_0-12 with wakeup_ind = 1,.

The LT shall receive the TST_MSG_10_RESP_0-12 with wakeup_ind = 1, and shall
report to the UT.

Remark

7.2.6 Sleep request/notification CTCs

7.2}6.1 8.CTC_4.1 - Master node sleep_ind verification
Table 22 specifies this CTC.
Table 22 — Master node sleep_ind verification
Item Content
CTC # - Title |8.CTC_4.1 - Master node sleep_ind verification
Pufpose This CTC verifies that the master node behaves as indicated\in the sleep_ind value.
This CTC is applicable only to an IUT, which supportsthe'wake-up/sleep feature.
Reﬁerence IS0 20794-2:2020, REQ 8.47 APP - NM - Network-management.
Prelrequisite The test system set-up shall be in accordance with Figure 2.
Settup — The IUT shall be configured as a masternode.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID and TST_MSG_10_RESPL0-12.
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the default state (see 6.7.2).
Step 1. The UT shall controhthe IUT to transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_
RESP_0-12.
2. The UT shallcontrol the IUT to set the condition of sleep permission (sleep_ind|= 1,).
3. The UT shall control the UT to transmit the TST_MSG_01_REQ_PID and the TST| MSG_10_
RESP-0-12.
Iterations Not dpplicable
Expected re-|After step 1: The IUT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_[{l0_RESP_0-
spgnse 12 with sleep_ind = 0,.
The LT shall receive the TST_MSG_01_PID and the TST_MSG_10_RESP_0-12 with
sleep_ind = 0, and shall report to the UT.
After step 3: The IUT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_{l0_RESP_0-
12 VVit}l D}CCP_illd - 12.
The LT shall receive the TST_MSG_01_PID and the TST_MSG_10_RESP_0-12 with
sleep_ind = 1,. and shall report to the UT.
Remark

7.2.6.2 8.CTC_4.2 - Slave node sleep_ind verification

Table 23 specifies this CTC.
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Table 23 — Slave node sleep_ind verification

Item Content
CTC # - Title |8.CTC_4.2 - Slave node sleep_ind verification
Purpose This CTC verifies that the slave node behaves as indicated in the sleep_ind value.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference IS0 20794-2:2020, REQ 8.47 APP - NM - Network management.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a slave node.

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_(Ivl_
REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default state (see 6.7.2).
Step 1. The LT shall transmit the TST_MSG_01_REQ_PID.

2. The UT shall control the IUT to set the condition of sleep permission (sleep_ind = 1,).

3. The LT shall transmit the TST_MSG_01_REQ_PID.
Iterations Not applicable
After step 1: The IUT shall transmit the TST_MSG_10_RESP_0-12 with sleep_ind = 0,.

Expected|re

sponse The LT shall receive the TST_MSG_10, RESP_0-12 with sleep_ind = 0, and shall
report to the UT.
After step 3: The IUT shall transmit the TST_MSG_10_RESP_0-12 with sleep_ind = 1,.
The LT shall receive the TSEMSG_10_RESP_0-12 with sleep_ind = 1, and shall
report to the UT.
Remark

7.2.6.3 §.CTC_4.3 - Sleep message reception
Table 24 specifies this CTC.

Table 24 — Sleep message reception

Item Content
CTC # - Tifle [8.CTE.4.3 - Sleep message content
Purpose ThissCTC verifies that the slave node transits into the sleep state by the sleep message.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference 1S0 20794.-2:2020:

— REQ8.21 APP - NM - Wake-up/sleep function (optional) - Condition of receive sleep
message reception;

— REQ8.32 APP - NM - Slave node sleep function - Reception of sleep message;
— REQ 8.33 APP - NM - Wake-up/sleep sequence parameter;

— REQ 8.47 APP - NM - Network management.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 24 (continued)

Item

Content

Set-up

— The IUT shall be configured as a slave node.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default state (see 6.7.2).

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_02_
REQ_PID_SLEEP, and TST_MSG_17_RESP_SLEEP_8.

o DA _DIn o1

St

H

2. The LT shall stop the clock transmission within ¢,

clock_stop_m

fanh] I ol 11 . PR | [aaTala i W FaFaliifay TRD RIPR] [aaTals sl W FaValli o 2 o S
TITC LT SHAIT LI AIISIITIULIIC TO T _NMoGU_VU4_NRNEVY_TITU_OLLELT dIIU T TS T_IMIoG_17 LE P_

SLEEP_8, which is specified in Table 25.

time and shdll wait ¢

Lleep s time.

Iterations

REPEAT step 1 to step 2, 2 times;
The LT shall set (TC_Number = TC_Number + 1);
REPEAT END.

spdnse

Expected re-|After step

2: The IUT shall transit into the sleep state.

Remark

IUT is less

than the value specified in the IUT data’sheet.

The UT is connected to a multi-meter to measure curremnt)consumption of the IUT.

After the IUT transits into the sleep state, the UT measures that the current consum

ption of the

Tabje 25 specifies the data field structure of the TST_MSG-17_RESP_SLEEP_8.

Table

25 — Data field structure'of TST_MSG_17_RESP_SLEEP_8

TC_Number

Data field structure

#1

#2

Master node

'
s

Sleep message sent by
master

Sleep message State of node

P~

clock stop_m

normal state Sleep state

Sleep |4 Notify the sleep
message message

normal state Sleep state

Slave node 1

Slave node 2

4 Notify the sleep
message

normal state Sleep state

Slave node 3

Notify the sleep
message

normal state Sleep state

Figure 6 — Slave node receives sleep message

7.2.6.4 8.CTC_4.4 - Sleep message transmission

Table 26 specifies this CTC.
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Table 26 — Sleep message transmission

Item Content

CTC # - Title |8.CTC_4.4 - Sleep message transmission

Purpose This CTC verifies that the master node transmits the sleep message.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020:

— REQ8.19 APP - NM - Master node wake-up request/notification — Master node sleep

request/naotification:
£y 4 4

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

— REQ8.22 APP - NM - Wake-up/sleep function (optional) - Master node sleep-function -

tclock_stop_m time;

— REQ8.33 APP - NM - Wake-up/sleep sequence parameter;

— REQ 8.47 APP - NM - Network management.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_(2
REQ_PID_SLEEP, and TST_MSG_17_RESP_SLEEP_8:

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default'state (see 6.7.2).

Step 1. The UT shall control the IUT to transmit the TST_MSG_02_REQ_PID_SLEEP and the TST_
MSG_17_RESP_SLEEP_8.

2.  The UT shall control the IUT to'stop the clock transmission.

Iterations Not applicable
Expected|re-|After step 1: The IUT shall transmit the TST_MSG_02_REQ_PID_SLEEP as 1F,4 and the T|ST_
sponse MSG_17 RESP_SLEEP_8 as 00, FF4 FFy¢ FF, FFy¢ FF ¢ FF1 g FF4¢.

The LT shall receive the sleep message and shall report to the UT.
After step 2: ThelUT shall stop the clock transmission within ¢, stop m time (see Figurg 6).

The LT shall detect stop the clock within ¢,
Remark Step 1 is/executed with sleep condition established.

time and shall report to the|UT.

clock_stop_m

7.2.6.5 §.CTC_4.5~ Abort sleep message transmission by losing arbitration 1

Table 27 specifies this CTC.

Table 27 — Abort sleep message transmission by losing arbitration 1

Item Content

CTC # - Title |8.CTC_4.5 - Abort sleep message transmission by losing arbitration 1

Purpose This CTC verifies that the master node stops the clock transmission with aborts the sleep message
transmission by losing arbitration at the sleep message transmission.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
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Table 27 (continued)

Item

Content

Reference

ISO 20794-2:2020:

— REQ8.20 APP - NM - Wake-up/sleep function (optional) - Master node sleep function -
Sleep conditions;

— REQ8.22 APP - NM - Wake-up/sleep function (optional) - Master node sleep function -

tclock_stop_m time;

PO A DD AN L 147 3 It c . c . I T e :
—REQ 023 AP P=INM=VvaRe-upysteep turnctiom (optiomar = Master moue sieep fgnction —
tclock_stop_m time;

— REQ8.33 APP - NM - Wake-up/sleep sequence parameter;

— REQ8.47 APP - NM - Network management.

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

Settup — The IUT shall be configured as a master node.
— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID, TST_MSG_02_REQ_PID_SLEEP, and TST_MSG*17_RESP_SLEEP_8.
— The bit rate shall be set to the default value (see6.6).
— The SUT shall be initialised to the default state (see 6.7.2).
Step 1. The UT shall control the IUT to transmit'the TST_MSG_02_REQ_PID_SLEEP and|the TST_
MSG_17_RESP_SLEEP_8.
The LT shall transmit the TST_MSG_01_REQ_PID with higher priority than the TST_
MSG_02_REQ_PID_SLEEP to generate arbitration and the TST_MSG_10_RESP_0{12 with
sleep_ind = 1,.
Iterations Not applicable

Expected re-

After step 1: The IUT shall'abort the sleep message.

spqnse The [UT-shall stop the clock transmission within ¢,k stop_m time (sep Figure 6).
The LT shall detect no clock on the CXPI network within ¢, stop_m tifhe and shall
report to the UT.

Remark Step 1 is executed with sleep condition established.

7.216.6 8.CTC_4.6-<Abort sleep message transmission by losing arbitration 2

Tabje 28 specifies this CTC.

Table 28 — Abort sleep message transmission by losing arbitration 2

tem Content

CTC # - Title |8.CTC_4.6 - Abort sleep message transmission by losing arbitration 2

Purpose This CTC verifies that master node aborts the sleep message transmission in case of losing arbi-
tration during the sleep message transmission.
This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.

Reference ISO 20794-2:2020:
— REQ 8.20 APP - NM - Wake-up/sleep function (optional) - Master node sleep function -

Sleep conditions;

— REQ 8.47 APP - NM - Network management.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 28 (continued)
Item Content
Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_01_
REQ_PID, TST_MSG_10_RESP_0-12, TST_MSG_02_REQ_PID_SLEEP and TST_MSG_17_RESP_
SLEEP_8.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default state (see 6.7.2)

Step 1. The UT shall control the IUT to transmit the TST_MSG_02_REQ_PID_SLEEP and the-FST_
MSG_17_RESP_SLEEP_8.

The LT shall transmit the TST_MSG_01_REQ_PID with higher priority than the 'ST_
MSG_02_REQ_PID_SLEEP to generate arbitration and the TST_MSG_10_RESP_ 0-12 with
sleep_ind = 0,.

Iterations Not applicable

Expected|re-|After step 1: The IUT shall abort the sleep message.

sponse The IUT shall not stop the clock transmission.
The LT shall detect the clock on the CXPI network-and shall report to the UT.
Remark Step 1 is executed with sleep condition established.

7.2.6.7 §.CTC_4.7 - Abort sleep message transmission by transmission error

Table 29 specifies this CTC.

Table 29 — Abort sleep message transmission by transmission error

Item Content

CTC # - Title |8.CTC_4.7 - Abort sleep messagetransmission by transmission error

Purpose This CTC verifies that the mastérnode aborts the sleep message transmission by the transmisgion
error, when the sleep message is transmitted.

This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference IS0 20794-2:2020

— REQ 8.20-APP - NM - Wake-up/sleep function (optional) - Master node sleep function
Sleepconditions;

— REQ8.22 APP - NM - Wake-up/sleep function (optional) - Master node sleep function

tclockfstopfm time;

— REQ8.23 APP - NM - Wake-up/sleep function (optional) - Master node sleep function -
tr‘]nr‘l(icrnpim tlme;

— REQ8.33 APP - NM - Wake-up/sleep sequence parameter;

— REQ 8.47 APP - NM - Network management.
Prerequisite |The test system set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support A_WSSup configurations (see 6.6.8), TST_MSG_02_
REQ_PID_SLEEP, and TST _MSG_17_RESP_SLEEP_8.

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default state (see 6.7.2).
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Table 29 (continued)

E)

Item Content
Step 1. The UT shall control the IUT to transmit the TST_MSG_02_REQ_PID_SLEEP and the TST_
MSG_17_RESP_SLEEP_8.
2. The LT shall invert any bit in the TST_MSG_17_RESP_SLEEP_8 transmitted by the IUT to
generate the bit error.
Iterations Not applicable
Expected re-|After step 2: The IUT shall abort the TST_MSG_17_RESP_SLEEP_8.
spquse The TUT shall stop the CIocK transmisSIon WITHIN Lgock_stop_m CINE.
The LT shall not receive the TST _MSG_17_RESP_SLEEP_8 and shallldetect no
clock on the CXPI network and shall report to the UT.
Remark Step 2 is performed in conjunction with step 1.

7.2{7 Network Management multi clock master processing CTCs

7.2{7.1 8.CTC_5.1 - Multi clock master sequence - Wake-up/Sleep-supported
Table 30 specifies this CTC.

Table 30 — Multi clock master sequence —<Wake-up/Sleep supported

Item Content
CTC # - Title |8.CTC_5.1 - Multi clock master sequence~Wake-up/Sleep supported
Purpose This CTC verifies that the slave node behaves as the secondary clock master.
This CTC is applicable only to an IUT, which supports the multi clock master feature
Reference [SO 20794-2:2020:

— REQ 8.24 APP - NM\=Slave node wake-up request/notification - Internal event]
notification;

— REQ8.31 ARR* NM - Slave node re-request of wake-up pulse;
— REQ 8.33-APP - NM - Wake-up/sleep sequence parameter;

— REQ8.34 APP - Multi clock master sequence processing - Clock condition of sefondary
elock master.

Prdrequisite

The'test system set-up shall be in accordance with Figure 2.

The clock master is available in the SUT.

Settup — IUT shall be configured as a slave node (with the secondary clock master functjon).
— The IUT shall be configured to support W/S_Init configurations (see 6.6.3).
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the sleep state (see 6.7.3).
Step 1. The UT shall control the IUT to transmit the wake-up pulse.
2. The LT shall wait for 214 cycle of .., eup recovery s €1apsed (see Figure 7).
Iterations Not applicable
Expected re-|After step 2: The IUT shall transmit the clock within ¢ ,,ci cjock time.
sponse The LT shall detect the clock and shall report to the UT.
Remark
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Figure 7 — Sequence of clock master switch

7.2.7.2 §.CTC_5.2 - Multi clock master sequence - Wake-up/Sléep not supported
Table 31 specifies this CTC.

Table 31 — Multi clock master sequence =‘\Wake-up/Sleep not supported

Item Content
CTC # - Tifle [8.CTC_5.2 - Multi clock master sequence - Wake-up/Sleep not supported
Purpose This CTC verifies that the slave node behaves as secondary clock master.

This CTC is applicable only to an IUT, which supports the multi clock master feature.
Reference IS0 20794-2:2020:

— REQ 8.33 APRP-- NM - Wake-up/sleep sequence parameter;

— REQ 8.34APP - Multi clock master sequence processing - Clock condition of secondaryj
clock master.

Prerequisjte |The test‘system set-up shall be in accordance with Figure 2.

The<lock master is available in the SUT.

Set-up .\ IUT shall be configured as a slave node (with the secondary clock master function).

— The IUT shall be configured to support NonW/S configurations (see 6.6.9).

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the power-off (see 6.7.4).

Step 1. The IUT shall be powered.

2. The LT shall wait for 214 cycle of t,,..eup recovery s €1apsed (see Figure 7).
Iterations Not applicable
Expected re-|After step 2: The IUT shall transmit the clock within ¢, (jock time.
sponse

The LT shall detect the clock and shall report to the UT.

Remark
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7.2.7.3 8.CTC_5.3 - Clock supply stop of secondary clock master 1

Table 32 specifies this CTC.

Table 32 — Clock supply stop of secondary clock master 1

Item Content
CTC # - Title |8.CTC_5.3 - Clock supply stop of secondary clock master 1
Purpose This CTC verifies that the slave node stops the secondary clock master by error detection.
. This CTC is applicable only to an IUT, which supports the multi clock master feature.
Reference [SO 20794-2:2020, REQ 8.34 APP - Multi clock master sequence processing - Clo¢k\dondition of

secondary clock master

Prdrequisite

The test system set-up shall be in accordance with Figure 2.

The clock master is available in the SUT.

Settup

— The IUT shall be configured as a slave node.

— The IUT shall be configured to support W/S_Init configurations (see 6.6.3), TST MSG_01_
REQ_PID and TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the default value (see 6.6}

— The SUT shall be initialised to the default stat€ (see 6.7.2).

Step

1. The UT shall control the IUT to transmit the Glock.

2. The LT shall periodically transmit the TST_MSG_01_REQ_PID and the
TST_MSG_10_RESP_0-12 with an invetted CRC value every 200 ms.

Iterations

Not applicable

Expected re-

After step 2: The IUT shall stop the' clock transmission after 1 s from the first reception of

spqnse the TST_MSG_01.REQ_PID and the TST_MSG_10_RESP_0-12 with invgrted CRC.
The LT shalhdetect no clock on the CXPI network after 1 s from the fifst recep-
tion of the\FST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0-12 ard shall
report to the UT.

Remark -

7.2)7.4 8.CTC_5.4 - Clock-supply stop of secondary clock master 2
Table 33 specifies this.CTC.

Table 33 — Clock supply stop of secondary clock master 2

Item Content

CT(C # ~Title |8.CTC_5.4 - Clock supply stop of secondary clock master 2

Purpese This CTC verifies that the slave node stops the secondary clock master by error defection and
normal reception.
This CTC is applicable only to an IUT, which supports the multi clock master feature.

Reference 1SO 20794-2:2020, REQ 8.34 APP - Multi clock master sequence processing - Clock condition of
secondary clock master.

Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
The clock master is available in the SUT.
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Table 33 (continued)

Item

Content

Set-up

The IUT shall be configured as a slave node.

The IUT shall be configured to support W/S_Init configurations (see 6.6.3), TST_MSG_01_
REQ_PID and TST_MSG_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6).

The SUT shall be initialised to the default state (see 6.7.2).

Step

fanh] e 1 11 - 1.l ILLD o o el 1 1
I'TIT U T STIAdIT CUIILT UT UIIC TU T tU T AITSIIIIU LIIC CIUCK.,

The LT shall periodically transmit the TST_MSG_01_REQ_PID and the TST_MSG_10.
RESP_0-12 every 100 ms.

The LT shall transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_RESR/0-12 with|an
inverted CRC value every 100 ms with 50 ms offset from step 2.

Iterations

Not applicable

Expected|re-

After step 3: The IUT shall stop the clock transmission after 1 s froni the first reception of the

sponse TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0*“12 with an inverted CRd.
The LT shall detect no clock on the CXPI networkeafter 1 s from reception of the
TST_MSG_01_REQ_PID and the TST_MSG_10_RESP_0-12 with an inverted CR
value and shall report to the UT.

Remark ---

7.3 Fault management
7.3.1 Error detection/recovery CTCs

7.3.1.1 §.CTC_6.1 - Transmission prohibition 1 as master

Table 34 specifies this CTC.

Table 34 —Transmission prohibition 1 as master

Item Content
CTC # - Title |8.CTC_6.1 - Tramsmission prohibition 1 as master
Purpose This CTC verifies that the master node stays in the transmission prohibition state and incremgnts
the errorcount value based on error detection.
Reference ISO 207%94-2:2020, REQ 8.50 APP - Transmission prohibition.

Prerequisite

Thetést system set-up shall be in accordance with Figure 2.

Set-up

The IUT shall be configured as a master node.

oy Imo

MSG_00_REQ_PTYPE, TST_MSG_01_REQ_PID and TST_MSG_10_RESP_0-12.
The bit rate shall be set to the default value (see 6.6).

The SUT shall be initialised to the default state (see 6.7.2).

Step

The UT shall control the IUT to transmit the TST_MSG_00_REQ_PTYPE or the TST_
MSG_01_REQ_PID or the TST_MSG_10_RESP_0-12.

The LT shall invert the bit in Bit,; in the TST_MSG_00_REQ_PTYPE or TST_MSG_01_REQ_
PID or TST_MSG_10_RESP_0-12 which is transmitted by the IUT.

34
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Table 34 (continued)

Item

Content

Iterations

BitpoS =0;

REPEAT step 1 to step 2, 32 times;
BitpoS = BitpoS +1;

REPEAT END.

Expected re-

After step 2: The IUT shall not transmit any messages and shall not stop the clock transmission.

sponse
Remark The LT only inverts the stop bit in the TST_MSG_01_REQ_PID.
7.3]1.2 8.CTC_6.2 - Transmission prohibition 1 as slave
Table 35 specifies this CTC.
Table 35 — Transmission prohibition 1 as slave
Item Content
CTC # - Title |8.CTC_6.2 - Transmission prohibition 1 as slave
Pufpose This CTC verifies that the slave node stays in the trardsmission prohibition state and [increments
the error count value based on error detection.
Reﬁerence IS0 20794-2:2020, REQ 8.50 APP - Transmission,prohibition.
Prdrequisite The test system set-up shall be in accordance'with Figure 2.
Settup — The IUT shall be configured as a slave'node.
— The IUT shall be configured to support User_Specific configurations (see 6.6.3),[TST_
MSG_00_REQ_PTYPE, TST_MSG_01_REQ_PID, and TST_MSG_10_RESP_0-12.
— The bit rate shall be setto'the default value (see 6.6).
— The SUT shall be initialised to the default state (see 6.7.2).
Step 1. The LT shall tzansmit the TST_MSG_01_REQ_PID.
2. The LT shall invert the bit in BitpoS in the TST_MSG_10_RESP_0-12 which is trangmitted by
the IUT.
3. ThéLT shall transmit the TST_MSG_01_REQ_PID.
Iterations Bit 55 =0;
REPEAT step 1 to step 2, 32 times;
Bity,os = Bity,s + 1;
REPEAT END.
Expéeted re-|After step 3: The IUT shall not transmit any messages.
SpOmse The LT shall report no messages to the UT.
Remark The LT only inverts the stop bit in the TST_MSG_01_REQ_PID.

7.3.1.3 8.CTC_6.3 - Transmission prohibition 2 as master

Table 36 specifies this CTC.

Table 36 — Transmission prohibition 2 as master

Item

Content

CTC # - Title

8.CTC_6.3 - Transmission prohibition 2 as master
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Table 36 (continued)
Item Content
Purpose This CTC verifies that the master node stays in the transmission prohibition state and increments

the error count value based on error detection and normal reception.
Reference IS0 20794-2:2020, REQ 8.50 APP - Transmission prohibition
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.

Set-up — The IUT shall be configured as a master node.

— The IUT shall be configured to support User_Specific configurations (see 6.6.3), TST_

MSG 00 REQPTYPE, TSTMSG Ot REQPIDamd TST-MSG-T0_RESP0-12:

— The bit rate shall be set to the default value (see 6.6).

— The SUT shall be initialised to the default state (see 6.7.2).

Step 1. The UT shall control the IUT to transmit the TST_MSG_00_REQ_PTYPE orthe TST_
MSG_01_REQ_PID or the TST_MSG_10_RESP_0-12.

2. TheLT shall invert the bit in Bit, . in the TST_MSG_00_REQ_PTYPE or'the TST_MSG_01|
REQ_PID or the TST_MSG_lO_RESP_O-lZ which is transmitted by the [UT.

3. The UT shall control the IUT to transmit the TST_MSG_00_REQ_PTYPE or the TST_
MSG_01_REQ_PID or the TST_MSG_10_RESP_0-12.

4. The LT shall invert the bit in Bit,, in the TST_MSG_00_REQ_PTYPE, the TST_MSG_01_
REQ_PID or the TST_MSG_lO_RESP_O-lZ which istransmitted by the [UT.

Iterations Bit,,s=0;

REPEAT step 1 to step 2, 31 times;
Bit, s = Bityos + 1;

REPEAT END;

REPEAT step 3, 8 times;

REPEAT END;

REPEAT step 3 to step 4, 2,times;

Bit, o= Bitpos + 1;

REPEAT END.
Expected|re-|After step 4: The IUT shall not transmit any messages and shall not stop the clock
sponse transmission.
The LT shall report no messages to the UT.
Remark The LT 'only inverts the stop bit in the TST_MSG_01_REQ_PID.

7.3.1.4 §.CTC\6:4 - Transmission prohibition 2 as slave

Table 37 speettiesthis 66

Table 37 — Transmission prohibition 2 as slave

Item Content
CTC # - Title |8.CTC_6.4 - Transmission prohibition 2 as slave
Purpose This CTC verifies that the slave node stays in the transmission prohibition state and increments

the error count value based on error detection and normal reception.
Reference IS0 20794-2:2020, REQ 8.50 APP - Transmission prohibition.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
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Table 37 (continued)

Item

Content

Set-up

The IUT shall be configured as a slave node.

The IUT shall be configured to support User_Specific configurations (see 6.6.3), TST_
MSG_01_REQ_PID and TST_MSG_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6).

The SUT shall be initialised to the default state (see 6.7.2).

(AN W Telalia W BE o B alatil el & nt
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The LT shall invert the bitin Bil,“poS in the TST_MSG_10_RESP_0-12 which istnansmitted by
the IUT.

The LT shall transmit the TST_MSG_01_REQ_PID.

The LT shall invert the bitin Bitf1005 in the TST_MSG_10_RESP_0-12 which is trangmitted by
the IUT.

The LT shall transmit the TST_MSG_01_REQ_PID.

Iterations

Bit

pos

REPEAT step 1 to step 2, 31 times;

REPEAT END;

REPEAT step 3, 8 times;

REPEAT END;

REPEAT step 3 to step 4, 2 times;

=0;

Bit, o5 = Bityos + 1;

Bit o, = Bit, oo+ 1;

REPEAT END.
Expected re-|Afterstep 5: The)llUT shall not transmit any messages.
spqnse The LT shall report no messages to the UT.
Remark The LT only inverts the stop bit in the TST_MSG_01_REQ_PID.

7.3]1.5 8.CTC_6.5 - Master node recovery from transmission prohibition by system reset

Tabje 38 specifiesithis CTC.

Table)38 — Master node recovery from transmission prohibition by system reset

Item Content
CTC #2 Title |8.CTC_6.5 - Master node recovery from transmission prohibition by system reset
Purpose This CTC verifies that the master node recovers from the transmission prohibition by a system reset.
Reference IS0 20794-2:2020, REQ 8.50 APP - Transmission prohibition.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a master node.

The IUT shall be configured to support User_Specific configurations (see 6.6.3), TST_
MSG_01_REQ_PID and TST_MSG_10_RESP_0-12.

The bit rate shall be set to the default value (see 6.6).

The SUT shall be initialised to the prohibit transmission state (see 6.7.5).
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Table 38 (continued)
Item Content
Step 1. The UT shall control the SUT to execute a system reset.
2.  The UT shall control the IUT to transmit the clock.
3. The UT shall control the IUT to transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_
RESP_0-12.
Iterations Not applicable
Expected re-|After step 3: The IUT shall transmit the TST MSG 01 REQ PID and the
sponse TST_MSG_10_RESP_0-12.
The LT shall receive the TST_MSG_01_REQ_PID and the TST_MSGC10~
RESP_0-12 and shall report to the UT.
Remark
7.3.1.6 8.CTC_6.6 - Master node recovery from transmission prohibition by leep/wake-up
Table 39 specifies this CTC.
Tablle 39 — Master node recovery from transmission prohibitien by sleep/wake-up
Item Content
CTC # - Tifle [8.CTC_6.6 - Master node recovery from transmission prehibition by sleep/wake-up
Purpose This CTC verifies that the master node recovers from the transmission prohibition by sleep/
wake-up. This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference IS0 20794-2:2020, REQ 8.50 APP - Transmission prohibition;
Prerequisjte |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a:thaster node.
— The IUT shall be configured te’support W/S_Init configurations (see 6.6.3), TST_MSG_OfL _
REQ_PID, and TST_MSG_10_JRESP_0-12.
— The bit rate shall beset+to the default value (see 6.6).
— The SUT shall bé initialised to the prohibit transmission state (see 6.7.5).
Step 1. The UT shall'control the IUT to execute a CXPI network error.
2. The UTshall control the IUT to transmit the clock after t.,; hetwork_error €1apsed.
3. TheUT shall control the IUT to transmit the TST_MSG_01_REQ_PID and the TST_MSG_10_
RESP_0-12.
Iterations Notapplicable
Expected|re-After step 1: The IUT shall transit into the sleep state after t.,; network_error €1apsed.
sponse Afterstep3: The U shat-transmitthe TST-MSG 01 REQPID andthe
TST_MSG_10_RESP_0-12.
The LT shall receive the TST_MSG_01_REQ_PID and the TST_MSG_10_
RESP_0-12 and shall report to the IUT.
Remark The UT is connected to a multi-meter to measure current consumption of the IUT.
After the IUT transits into the sleep state, the UT measures that the current consumption of the
IUT is less than the value specified in the IUT data sheet.

7.3.1.7 8.CTC_6.7 - Slave node recovery from transmission prohibition by sleep/wake-up

Table 40 specifies this CTC.

38
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Table 40 — Slave node recovery from transmission prohibition by sleep/wake-up

Item Content
CTC # - Title |8.CTC_6.7 - Slave node recovery from transmission prohibition by sleep/wake-up
Purpose This CTC verifies that the slave node recovers from the transmission prohibition by sleep/wake-
up. This CTC is applicable only to an IUT, which supports the wake-up/sleep feature.
Reference ISO 20794-2:2020, REQ 8.50 APP - Transmission prohibition.
Prerequisite |The testsystem set-up shall be in accordance with Figure 2.
Set-up — The IUT shall be configured as a slave node.
— The IUT shall be configured to support User_Specific configurations (see 6.63)| TST_
MSG_01_REQ_PID and TST_MSG_10_RESP_0-12.
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the prohibit transmission state (see\6.7.5).
Step 1. The LT shall stop to transmit the clock.
2. The LT shall transmit the clock after ¢.y; network_error €lapsed.
3. The LT shall transmit the TST_MSG_01_REQ_PID.
Iterations Not applicable
Expected re-|Afterstep 1: The IUT shall transit into the sleep-state after ¢ ,,; network_error €lapsgd.
spgnse After step 3: The IUT shall transmit the the TST_MSG_10_RESP_0-12.
The LT shall receive the the TST_MSG_10_RESP_0-12 and shall reportjto the UT.
Remark The UT is connected to multi-meter to nfeasure current consumption of the IUT.
After the [UT transits into the sleep-state, the UT measures that the current consumption of the
IUT is less than the value specified\in the IUT data sheet.
7.3]1.8 8.CTC_6.8 - Slave node recovery from transmission prohibition by system res¢t
Table 41 specifies this CTC.
Table 41 — Slave node recovery from transmission prohibition by system resgt
Item Content
CTC # - Title |8.CTC.6.8- Slave node recovery from transmission prohibition by system reset
Pufpose This'CTC verifies that the slave node recovers from the transmission prohibition by system reset.
Reference [SO20794-2:2020, REQ 8.50 APP - Transmission prohibition.
Prdrequisite )| The test system set-up shall be in accordance with Figure 2.
Settup — The IUT shall be configured as a slave node.
— The IUT shall be configured to support W/S_passive configurations (see 6.6.5) and TST_
MSG_10_RESP_0-12.
— The bit rate shall be set to the default value (see 6.6).
— The SUT shall be initialised to the prohibit transmission state (see 6.7.5).
Step 1. The LT shall transmit the clock.
2.  The UT shall control the SUT to execute a system reset.
3. The LT shall transmit the TST_MSG_01_REQ_PID.
Iterations Not applicable
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Table 41 (continued)

Item Content
Expected re-|After step 2: The IUT shall transit into the sleep state.
sponse After step 3: The IUT shall transmit the TST_MSG_10_RESP_0-12.
The LT shall receive the TST_MSG_10_RESP_0-12 and shall report to the UT.
Remark The UT is connected to multi-meter to measure current consumption of the IUT.
After the IUT transits into the sleep state, the UT measures that the current consumption of the
IUT is less than the value specified in the IUT data sheet.

7.3.1.9 §.CTC_6.9 - Recovery from transmission prohibition by normal reception

Table 42 specifies this CTC.

Table 42 — Recovery from transmission prohibition by normal reception

Item Content

CTC # - Tifle [8.CTC_6.9 - Recovery from transmission prohibition by normal recéption

Purpose This CTC verifies that the IUT recovers from the transmission prohibition by the normal receptjon.
Reference IS0 20794-2:2020, REQ 8.50 APP - Transmission prohibition;
Prerequisite |The testsystem set-up shall be in accordance with Figure?:

Set-up — The IUT shall be configured as a slave node or a miaster node.

— The IUT shall be configured to support User_Specific configurations (see 6.6.3), TST_
MSG_01_REQ_PID, TST_MSG_00_REQ_PTY®Eand TST_MSG_10_RESP_0-12.

— The bit rate shall be set to the defaultvalue (see 6.6).

— The SUT shall be initialised to the\prohibit transmission (see 6.7.5).

Step 1. The LT shall wait for 500 ms pt'more after the transmission prohibition state is
established in the SUT.

2. The LT shall transmitithe TST_MSG_01_REQ_PID or the TST_MSG_00_REQ_PTYPE
according to Table43.

Iterations TC_Number = 0;
REPEAT step 1,2 times;
The LT shall set (TC_Number = TC_Number + 1);

REPEATEND.
Expected|re-|See Fable 43.
sponse
Remark

Table 43 Sp eCifies the c)&pc(,u:d TCSPOIISE of 8-€TE€-6:5-

Table 43 — Recovery from transmission prohibition by normal reception

TC_Number | Test message to be trans- Expected response
mitted by the LT
#1 TST_MSG_01_REQ_PID After step 2: The IUT shall transmit the TST_MSG_10_RESP_0-12.

The LT shall receive the TST_MSG_10_RESP_0-12 and
shall report to the UT.

#2 TST_MSG_01_REQ_PID with |After step 2: The IUT shall not transmit any messsages. The LT
an inverted parity bit shall report no messages to the UT.
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