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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The Media Oriented Systems Transport (MOST) communication technology was initially developed at
the end of the 1990s in order to support complex audio applications in cars. The MOST Cooperation was
founded in 1998 with the goal to develop and enable the technology for the automotive industry. Today,
MOSTY enables the transport of high quality of service (QoS) audio and video together with packet data
and real-time control to support modern automotive multimedia and similar applications. MOST is a
function-oriented communication technology to network a variety of multimedia devices comprising
one or more MOST nodes.

Figlire 1 shows a MOST network example.

Audio ) Graphics Video )

Data Services \( Corltrol )
SMS, TMC, DAB...

Figure 1 — MOST network example

Thg MOST communication technology provides:
— |synchronousand isochronous streaming,
— |small overhead for administrative communication control,

— |afunctional and hierarchical system model,

— APl standardization through a function block (FBlock) framework,

— free partitioning of functionality to real devices,

— service discovery and notification, and

— flexibly scalable automotive-ready Ethernet communication according to ISO/IEC/IEEE 8802-3I2],

MOST is a synchronous time-division-multiplexing (TDM) network that transports different data types
on separate channels at low latency. MOST supports different bit rates and physical layers. The network
clock is provided with a continuous data signal.

1) MOST® is the registered trademark of Microchip Technology Inc. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO.
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Within the synchronous base data signal, the content of multiple streaming connections and control
data is transported. For streaming data connections, bandwidth is reserved to avoid interruptions,
collisions, or delays in the transport of the data stream.

MOST specifies mechanisms for sending anisochronous, packet-based data in addition to control data
and streaming data. The transmission of packet-based data is separated from the transmission of
control data and streaming data. None of them interfere with each other.

A MOST network consists of devices that are connected to one common control channel and packet
channel.

In summar{y, MOST 1S a network that has mechnanisms to transport the various signals and data strepms
that occur jn multimedia and infotainment systems.

The ISO stpndards maintenance portal (https://standards.iso.org/iso/) provides references/to MPST
specificati}:ns implemented in today's road vehicles because easy access via hyperlinks to these

specificatipns is necessary. It references documents that are normative or informativefor the MPST
versions 4Y0, 3V1, 3V0, and 2V5.

The ISO 21806 series has been established in order to specify requirements and recommendatjons
for implementing the MOST communication technology into multimediaZdevices and to proyide
conformanice test plans for implementing related test tools and test proceduires.

To achieve this, the ISO 21806 series is based on the open systems intér¢onnection (OSI) basic refergnce
model in gccordance with ISO/IEC 7498-111 and ISO/IEC 1073131/ which structures communicafion
systems into seven layers as shown in Figure 2. Stream transmission applications use a direct str¢gam
data interfpce (transparent) to the data link layer.

—

vi © IS0 2020 - All rights reserved
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Figure 2 —The ISO 21806 series reference according to the OSI model
The International Organization for Standardization (ISO) draws attention to the fact that if is claimed
that compliance/with this document may involve the use of a patent.
[SO|takes nglppsition concerning the evidence, validity and scope of this patent right.
The holder of this patent right has assured ISO that he/she is willing to negotiate licefices under
reagenable and non-discriminatory terms and conditions with applicants throughout th¢ world. In

thisTespect, the statement of the hotder of this patent right s Tegistered with 1SO-Tnformation may be
obtained from the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights other than those in the patent database. ISO shall not be held responsible for identifying
any or all such patent rights.
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Scope

5 document specifies the conformance test plan (CTP) for the transport layer-and netwo
5T, a synchronous time-division-multiplexing network, as specified in [SO 20806-4.

5 document specifies conformance test cases (CTCs) in the following categories:
network layer services;

data transport mechanism;

dynamic behaviour of a node.

roperability testing is not in the scope of this document:

Normative references

following documents are referred to in-the text in such a way that some or all of th
Stitutes requirements of this document) For dated references, only the edition cited 4
ated references, the latest edition of'the referenced document (including any amendmen

IEC 9646-1:1994, Information technology — Open Systems Interconnection — Conformd
hodology and framework — Rart 1: General concepts

21806-1, Road vehicles =—-Media Oriented Systems Transport (MOST) — Part 1: General 1§
definitions

21806-2, Road vehicles — Media Oriented Systems Transport (MOST) — Part 2: Application

21806-4, Raadwehicles — Media Oriented Systems Transport (MOST) — Part 4: Transpof
work layer:

Terms and definitions

Fk layer for

Pir content
pplies. For
[s) applies.

nce testing

hformation

layer

t layer and

For
ISO

the purposes of this document, the terms and definitions given 1n [5SO 21806-1, IS
21806-4, ISO/IEC 9646-1, and the following apply.

21806-2,

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

3.1

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

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

REPEAT
pseudo code command for an iteration

© IS0 2020 - All rights reserved
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3.2

REPEAT END

pseudo code command for ending an iteration

4 Symbols and abbreviated terms

4.1 Symbols

--- empty cell/undefined

4.2 Abbyreviated terms

CTC donformance test case

CTP donformance test plan

ET HnhancedTestability

FBlock function block

IUT implementation under test

LT lpwer tester

MPI maximum position information
NCE rletwork change event

0SI (pen Systems Interconnection
UT yUpper tester

5 Conventions

This docurhent is based on OSI seryite)conventions as specified in ISO/IEC 10731[3] and ISO/IEC 9646-1

for conforr

6 CTP(

6.1 Test

All CTCs a
contains tH

hance test system setup:

verview

set-up

'e based on the same test set-up with an upper tester (UT) and a lower tester (LT). Th¢ LT
etower tester pre-IUT (LT pre-IUT) and the lower tester post-IUT (LT post-IUT).

Figure 3 specifies the test set-up.

© IS0 2020 - All rights reserved
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—control/measure control
Upper tester (UT) measure
—~control/measure wake-up

Lower tester (LT)

LT pre-IUT

[ Listen-only ] [ MOST node ]

q) node (ut:tw./ul;\
service)

b4

MOST device

er supply

MOST network A ustable)

IUT (ad

-0 N:g:'trwlz:;(ll(e Listen-only
service) nos
LT post-IUT

Figure 3 — Test set-up

The LT pre-IUT and the LT post-IUT implement the application layer services and the lpwer layer
seryices of a MOST node\ift accordance with the ISO 21806 series. They also contain a [listen-only
node in front of the MOST node to log the whole communication. The MOST node is able to|operate as
TiningMaster or TimihgSlave; alternatively, it can be physically disconnected from the MOS[T network.
If itlis disconnectéd,the associated LT pre-IUT or LT post-IUT serves as listen-only node.

Evefy CTC specifies the roles of the LT pre-IUT and the LT post-IUT.

Duijing testing of the MOST device that implements the IUT, avoid over-temperature by following the
malllufacturer recommendations regarding cooling.

The power supply of the MOST device that contains the IUT is adjustable and the power consumption
can be monitored by the UT. This is necessary to determine whether a node has entered s
NetInterface Sleep.

A MOST device contains one or more nodes, which are connected to an external MOST physical interface.
One of the nodes contains the implementation under test (IUT). All tests and timings, specified by the
CTP, are related to the external MOST physical interface.

Figure 4 shows a MOST device with one node and a MOST device with three nodes.

© IS0 2020 - All rights reserved 3
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MOST device

MOST device Node

exterllxal MOST physical interface

interr]

6.2 CTP

CTCs are ir
inISO 218
the param¢

The measufrement uncertainty for each CTC shall be in accordance'with Annex A.

7 CTPg

7.1 CTC

7.1.1 Timer naming

For confor
the timers
for minimy
definition ¢

al MOST physical interface

Figure 4 — MOST device with one node and MOST device with three niodes

organisation

dependent of one another. Each CTC checks the behaviour of the JUT for requirements st3
6-4. Within CTCs, which require variations of individual pafdameters, each specified valy
ter is iterated.

eneral information

remarks

mance testing of the IUT, thetUT and LT need minimum and maximum timers. The name
used by this document are-hased on ISO 21806-2 and ISO 21806-4. To obtain the timer ng
m and maximum, “ ;. "(and “
example for tepfig-

_min _max

Table 1 — Timer naming example

ted
e of

s of
me,

" are appended, respectively. Table 1 shows a timer nanping

Name Minimum Typical Maximum | Unit Purpose
value name | value name | value name
tconfig teontigomin tconfig tconfig_max ms Time before ev_Init_Error_Shutdown or d¢lay
for RBD result.

7.1.2 Deadlock prevention

This document specifies the timeouts tpe,gp,ockshort teadLockMidr a0 EpeadLockLong tO Prevent deadlock
situations during conformance testing. These are the default values:

tDeadLockShort: 1s;

tDeadLockMid: 20 S

tDeadLockLong: 5 min.

These timeouts are only relevant for conformance testing and may be extended.

© IS0 2020 - All rights reserved
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The variable uninitialised node address is defined as the address of an un-initialised node, which is

specified in ISO 21806-2.

7.1.4 Addresses of MOST nodes in the LT

The address of a MOST node in the LT is the default logical node address corresponding to the node

position.
If this address is in conflict with the address of a node that contains the IUT (e.g. if a supplier uses
staflic addresses in the dynamic address range), the affected MOST node in the LT shall use a valid free
address.
7.15 Device manufacturer information list
Thip list contains all information that is provided by the device manufacturef{for conformance testing.
It also includes remarks and references to corresponding CTCs.
Tabje 2 shows the device manufacturer information list, which does_net-include informatiopn stored in
FBlpck EnhancedTestability.
Table 2 — Device manufacturer information list
Category Item/property Description Reference
to CTC
MOST network |IUT in the TimingMaster Determinés-whether the IUT is part of the Al] CTCs
corjfiguration TimingMadster.
IUT in the NetworkMaster |Detérmines whether the IUT is part of the All CTCs
NetworkMaster.
IUT in the PowerMaster Determines whether the IUT is part of the All CTCs
PowerMaster.
Multi-node device If the IUT is part of a MOST device that contains [Al] CTCs
more than one node, the following information is
provided:
— number of nodes in the MOST device;
— topology of the MOST device (position
of PowerMaster and TimingMaster/
NetworkMaster);
— position of the node that contains the IUT.
IUT sample frequency If the IUT is not part of the TimingMaster, the All CTCs
LT provides the correct network frame rate
(44,1 kHz or 48,0 kHz).
RC\.iull Cd va}uc Uf luuuudcu )’ ‘v’a}uc Uf tllc luuuudcu y dCDLl ll)tUl AH CTCS
&e;sctréf‘icggn(ltf};c:i%lmlng- Unless otherwise stated, all CTCs are performed
with this value of the boundary descriptor.
Power Node that contains the IUT |--- CTC_2.1.1-64,
management |is capable of waking via net- CTC_2.1.3-1
work startup (i.e. switching
on its MOST output)
Delay between connection |Potentially, the UT (see Figure 3) waits for a short [All CTCs
to power (of the MOST de- |period of time between connecting the MOST de-
vice that contains the IUT) |vice that contains the IUT to power and switching
and the ability of the node |onthe MOST output to wake up the node that con-
that contains the IUT to tains the IUT. Otherwise, the node that contains
detect wake-up events the IUT does not detect a wake-up event.
© IS0 2020 - All rights reserved 5
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Table 2 (continued)

Category Item/property Description Reference
to CTC

General tproperty Limit for responding to a command thatreadsa |CTC_2.8.4-3

communication property.

Physical Uiyt _operating At this voltage level, the MOST device that con-  |All CTCs

parameter tains the IUT operates normally.

(voltage levels) Unless otherwise stated, all CTCs are performed

at this voltage level.

Messaging Node that contains the The IUT can send and receive segmented trans- |CTC_2.8.4}2,
IUT supports segmented fers. CTC_28:443,
transfers CTE\2.8.4}7,

€TC72.8.4(8

7.1.6 Stgtes of the node that contains the IUT

Table 3 sp

detected i1} the node that contains the IUT.

Table 3 — Effectuate and detect s_NetInterface_Normal_Operation

ecifies how the Netlnterface state s NetInterface Normal Operation/is effectuated jand

Effectuate state

Detect state

thie UT shall behave like a NetworkSlave. It shall process and
rgspond todll requests from the node that contains the IUT so that
thie node-can’enter central registry state OK;

thle UT'shall respond to an FBlock scan by the node that contains

a) The IU[T is contained in a NetworkSlave: a) ThelUT is contained in a
NetworkSlave:
The UT shall: the node that contains thie
IUT responds to NetBlodk.
— stprt the network, FBlockIDs.Get
— whit for the node that contains the IUT to open its bypass (MPI is
n¢minal?),
— sdnd NetworkMaster. ConfigurationuS¥atus (NotOK),
— perform an FBlock scan (including retries if the address of the node
thiat contains the IUT is invalid);
— sdnd NetworkMaster.Confiiguration.Status (OK), and
— whit for tWaitForApplication'
b) TheIU[T is contained ip-tlie NetworkMaster: b) TheIUT is contained in the

NetworkMaster:
the node that contains thie
IUT responds to NetBlodk.
FBlockIDs.Get

thle IUT. Additionally, the UT shall wait for the node to open its
bypass (MPI is nominal?) if the node is part of a multi-node device;

finally, the UT shall wait for tyy,itrorapplication-

a

The nominal MPI is the total number of nodes in the test set-up, based on the device manufacturer information and the
test equipment.

Table 4 specifies how the Netlnterface state s NetInterface off is effectuated and detected in the
node that contains the IUT.

Table 4 — Effectuate and detect s_NetInterface_Off

Effectuate state Detect state

The LT shall switch off the MOST output. |No network activity

6
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Table 5 specifies the procedures of the LT.

Table 5 — Procedures of the LT

Purpose

Description

Perform wake-up

a) If the LT contains the TimingMaster, it shall execute this sequence to perform a
wake-up:

1. switch on the MOST output;

2. wait for network activity (timeout tpeaq1.0ckShort)s
3. wait for stable lock (timeout tpq.q1.0ckmid)-

b) If the LT does not contain the TimingMaster, it shall exéoute this spquence to
perform a wake-up:

1. generate a wake-up event;
2. wait for network activity;
3. switch on the MOST output;
4. wait for stable lock;

5. wait for the lock flag to evaluate to true.

If the LT does not generate a wake-ip event and detects network activity, it shall switch
on the MOST output.

In some cases, the node thatcontains the IUT needs some preconditions for wake-up.
These preconditions are established before testing is started. The preconditipns depend
on the device manufactuper.

If EnhancedTestabt Fity.AutoWakeup is triggered, the node that contains the IUT does
not enter s NetInterface Sleep before creatingthe corresponding wake-yp event.
The node enters's’ NetInterface Off.This state is not detectable by monitgring the
power constmption of the MOST device that contains IUT. With entering
s NetIfterface Off, the node that contains the IUT switches off the MOST|output.

Perfform shutdown

a) _Ifithe IUT is part of the PowerMaster, the LT shall execute this sequence|to perform
shutdown:

— trigger shutdown by means of FBlock EnhancedTestability;

— ifnonetwork activity is detected, the node that contains the IUT haq performed
shutdown;

—  iftpeadrockmiq €Xpires after triggering shutdown and the LT still dete¢ts network
activity, it shall switch off the MOST output.

b)  Tfthe IUT is part of a PowerSlave, the LT shall switch off the MOST output to perform
shutdown.

If the IUT is part of the PowerMaster, no preconditions are established that prevent the
node that contains the IUT from performing shutdown.

Generate unlock

To generate an unlock event of predictable duration, the LT

— shallinvalidate or delay the preamble at the beginning of at least every third network
frame during the period of unlock (see ISO 21806-6), and

— shall avoid a PLL unlock.
MOST output on The LT shall switch on the MOST output.
MOST output off The LT shall switch off the MOST output.

© IS0 2020 - All rights reserved 7
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Table 5 (continued)

Purpose

Description

Network change
event with unlock

The NCE shall be generated between the TimingMaster and the node that contains the |

UT.

Network change
event without unlock

The NCE shall be generated between the node that contains the IUT and the TimingMas

ter.

7.1.8 Violation of prerequisites of the CTC

If the nOd that LUlltdillD t}lC IUT dUCD llUt lllCCt t]llC Pl ClI cqu;aitcs Uf t}lC CTC ()u\,h ad llCtVVUl}\ clLtl lty,
lock, FBlock scan performed, central registry state OK), the CTC results in "IUT not ok: the IUT does{not
meet the prerequisites”.

7.2 CTClitems

7.2.1 FBlock EnhancedTestability (ET)

The FBlodk EnhancedTestability is used to trigger sequences that aré~specified in the (TC.
These are| normally triggered by a project specific, sometimes complicated, mechanism. FBlock
EnhancedTestability implements neither notification nor processing messages. The UT shall initiglise
FBlock EnhancedTestability every time the s NetInterface Normal Operation state is reached. [The
FBlock is ¢nly available during s NetInterface Normal Operatidw. All properties are reset to their
default state when entering s NetInterface Normal Operation, Unless otherwise stated. The functjons
in this FBllock describe a general interface for starting functionality partly implemented in |the
application], partly in the MOST network service. If an application callback returns wrong or unexpegted
values, the|FBlock sends an error message with Errorcods 08, (device malfunction).

If the FBlock EnhancedTestability returns errors, the corresponding CTC result is indicated as “lUT
not ok”.

7.2.2 Muylti-node devices

A multi-nofle device is a MOST device with an external MOST physical interface, which is connectef to
more than one internal node.

When dealjng with MOST deviges with several external MOST physical interfaces, each MOST phydical
interface shall be treated separvately. A MOST physical interface may be connected to more than [one
node; each|node shall be tréated individually.

NOTE A MOST device{passes conformance testing successfully if all contained IUTs pass all relevant CT(s.
7.2.3 Node kinds excluded from conformance testing

CTCs for rgmete controlled nodes according to ISO 21806-2 are not in the scope of this document.

CTCs for remote nodes according to ISO 21806-14[4] are not in the scope of this document.

CTCs for root nodes according to ISO 21806-14[4] are not in the scope of this document.

© IS0 2020 - All rights reserved
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8 CTC specification
8.1 Wake-up
8.1.1 TimingMaster wake-up

8.1.1.1 CTC_2.1.1-6a - Lock flag test (a)

Table 6 specifies the lock flag test (a).

Table 6 — CTC_2.1.1-6a - Lock flag test (a)

Item Content
CTC # - Title |CTC_2.1.1-6a - Lock flag test (a)
Purpose This CTC verifies that the TimingMaster is capable of waking the netweark and settipg the lock
flag correctly.

This CTC applies to all MOST devices that contain the TimingMaster and are capabl¢ of waking
via network startup.

Reference ISO 21806-4:2020, 8.2.1.3.4 NL - NetInterface state s NetInterface Init
Prgrequisite |The UT shall effectuate s NetInterface Normal Jgeration intheIUT.
Setrup — The LT pre-IUT shall be a TimingSlave.
— The LT post-IUT shall be a listen-only nede.
Step 1. The UT shall execute the sequence.as'specified in Figure 5.
Iteration Not applicable
Exg:cted Step 1: IUT ok: the IUT supports thewake-up correctly.
response

Step 1: IUT not ok (1): the IUT sets the lock flag erroneously without stable lock.
Step 1: IUT not ok (2): the IUT does not support wake-up.

Remark ---

© IS0 2020 - All rights reserved 9
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IUT in
s_NetInterface_Normal_
Operation

v ]

Trigger AutoWakeup via
FBlock ET

utoWakeup.Erro
034¢) received?

T
no

A 4
Interrupt ring in front of
IUT

ves

etwork activity
detected?

no

etwork activity
detected?

yes

no Lock flag set?

etwork activity
detected?

yes

no

) 4 \ 4

( 1UT ok ) C IUT not ok (1) ) ( IUT not ok (2) )

a The UT shall trigger a wake-up event and interrupt the ring in front of the IUT.

Use EnhdhcedTestability.AutoWakeup with the following parameters:

— DelayTime =1s;
— Duration=0s.
b The IUT does not support wake-up.

¢ To avoid deadlocks, the test may be aborted when t;.,41.0ckMid €XPITES.

The IUT is expected to switch off the MOST output within tgpcqown max aft€r tsso shutdown max EXPIres.
d To avoid deadlocks, the test is aborted when tp,,41.0ckmia €XPIreSs.
e To avoid deadlocks, the test is aborted when ¢ g max €Xpires.

As long as the IUT keeps the MOST output switched on, the lock flag is not set.

Figure 5 — CTC_2.1.1-6a - Lock flag test (a)

10 © IS0 2020 - All rights reserved
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8.1.1.2 (CTC_2.1.1-6b - Lock flag test (b)

Table 7 specifies the lock flag test (b).

Table 7 — CTC_2.1.1-6b - Lock flag test (b)

Item Content
CTC # - Title |CTC_2.1.1-6b - Lock flag test (b)
Purpose This CTC verifies that the TimingMaster detects a closed ring and sets the lock flag within t¢o, g max:
. This CTC applies to all MOST devices that contain the TimingMaster.
Reference ISO 21806-4:2020, 8.2.1.3.4 NL - NetInterface state s NetInterface Init
Prgrequisite |— The UT shall effectuate s NetInterface Off intheIUT.
— The ring shall be closed.
Settup — The LT pre-IUT shall be a TimingSlave.
— The LT post-IUT shall be a listen-only node.
Step 1. The UT shall execute the sequence as specified in Figure. 6.
Iteration Not applicable
Exgpected Step 1: IUT ok: the IUT detects a closed ring and sets the'lock flag accordingly.
response Step 1: IUT not ok (1): timeout ¢, Without stableddck.
Step 1: IUT not ok (2): lock flag is erroneously set.
Step 1: IUT not ok (3): lock flag is not set.
Remark -

© IS0 2020 - All rights reserved
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IUT in
s_NetInterface_Off
v a
Generate wake-up
event

v b

Interrupt ring in /
front of IUT

v

Start tConﬁg_max

LT pre-IUT Lock Timeout
detects stable no flag set? no Econfig max?
lock?
yes d
v
Close the ring (
yes yes
Timeout
tConfig_max
yes yes
\ 4 \ 4
IUT ok IUT not ok (3) { IUTnotok(2) ) ( IUTnotok(1) )
a The UT shall trigger a wake-up event.

b The UT shall disable the MOST output'of the LT pre-IUT (ring interrupted in front of the IUT).
¢ The IUT does not set the lock flag.

d If the|UT detects a stable lock;it shall close the ring, using the LT pre-IUT, by switching on the MOST outgut.
e The IYT sets the lock flagwithin ¢,pgg max-

Figure 6 — CTC_2.1.1-6b - Lock flag test (b)

8.1.2 CTC_2:1:3-1 - TimingSlave wake-up test

P E o T aCl oo tazaloa co
Table 8 SpC\,uu.o tu\. TTITITITS OTar vV Covv s C—opr t\.ot.
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Table 8 — CTC_2.1.3-1 - TimingSlave wake-up test

Item Content

CTC # - Title |CTC_2.1.3-1 - TimingSlave wake-up test

Purpose This CTC verifies that a TimingSlave is capable of performing a network startup attempt cor-
rectly and under consideration of tggart-
This CTC applies to all MOST devices that do not contain the TimingMaster and are capable of

. waking by switching on the MOST output.

Reference [SO 21806-4:2020:
— 8.2.1.3.4 NL - Netlnterface state s NetInterface Init;
— 8.2.14 NL - Network wake-up and startup.

Prgrequisite |The UT shall effectuate s NetInterface Normal Operation in the lUT:

Settup — The LT pre-IUT shall be the TimingMaster.
— The LT post-IUT shall be a listen-only node.

Step 1. The UT shall execute the sequence as specified in Figure™/.

Iteration Not applicable

Exgpected Step 1: IUT ok: the IUT performs network startup-attempts and retries correctly.

response Step 1: IUT not ok (1): the IUT does not switch 9n the MOST output after wake-up (o external
wake-up not supported).
Step 1: IUT not ok (2): the IUT does not switch off the MOST output within tp.,q1.0ckshort:
Step 1: IUT not ok (3): the IUT does netwait tg,q,. before switching on the MOST oytput again.
Step 1: IUT not ok (4): the IUT does'not switch on the MOST output before tpqg.pt ex;[ires.
Step 1: IUT not ok (5): the [UThdoes not support wake-up.

Remark

© IS0 2020 - All rights reserved
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IUT in
s_NetInterface_Normal_
Operation

Trigger AutoWakeup via
FBlock ET

utoWakeup.Errol

a

0346) received?

no

v

Interrupt ring in front of IUT

~

Network pctivity
detecfed?

J

Start épedarockmia

Network pctivity

detecfed?

ye

v

| Switch on MQST output (

| Start tpeafrockshort |

d

e

etwork M

detecfed?

n
A |
| Start trebtart min |

Start treftart max

yes:

etwork activity

Timeout tfestart min?

ye

detected?

etwork pctivity
etecfed?

ye

IUT pk ’

yes

yes
\ 4
CIUT not ok (4)) CIUT not ok (3))

Timeout
EpeadLockshort?

yes

Timeout

tpeadLockMia?

Y
CIUT not ok [1]) CIUT not ok

a The UT shall trigger AutoWakeup, using the LT pre-IUT, via FBlock EnhancedTestability.
Use EnhancedTestability.AutoWakeup with the following parameters:

— DelayTime =1s;

— Duration =0s.

b The IUT does not support wake-up.
c The IUT switches on the MOST output according to Table 2. To avoid deadlocks, test can be aborted when

tpeadLockmia €XPires. The IUT is expected to switch off the MOST output within &gy, ,¢4own max after tsso shutdown

max EXpires.

14
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d If the LT pre-IUT detects network activity, it shall switch on the MOST output.
e The IUT switches off the MOST output within ;. 41.0ckShort:
f The IUT waits for tpegiart min Pefore switching on the MOST output again.

Figure 7 — CTC_2.1.3-1 - TimingSlave wake-up test

8.2 s_NetInterface_Normal_Operation - Unlock

8.2[1—C€TC€_2.2-1-3=Shortuniocktest

Table 9 specifies the CTC_2.2.1-3 - Short unlock test.

Table 9 — CTC_2.2.1-3 - Short unlock test

Item Content
CTC # - Title |CTC_2.2.1-3 - Short unlock test
Purpose This CTC verifies thatanode remainsins NetInterface Netmal Operationwherlasequence
of short unlocks that are interspersed with locks occurs.
This CTC applies to all MOST devices.
Reference [SO 21806-4:2020, 8.2.1.3.5 NL - NetInterface staté\¢ NetInterface Normal Opefation

Prdrequisite

The UT shall effectuate s NetInterface Normal OperationinthelUT.

Settup — The IUT is part of a MOST device that contains the TimingMaster:
— the LT pre-IUT shall be a TimingSlave;
— the LT post-IUT shall be aJisten-only node.
— The IUT is part of a MOSTdevice that does not contain the TimingMaster:
— the LT pre-1UT\shall be a TimingSlave;
— the LT post-IUT shall be the TimingMaster.
Step 1. The UT shalljexecute the sequence as specified in Figure 8.
Iteration Not applicable
EXJ;Cted Step 1: JUT-ok: the IUT remainsin s NetInterface Normal Operation.
response Step@IUT not ok (1): the IUT has switched off the MOST output.
Step”1: IUT not ok (2): the IUT does notreach s NetInterface Normal Operatioq attheend
of the test.
Remark 1. Thereaction of the application (mute) is not tested by this CTC.

2.  Procedure for unlock generation is described in Clause 7.

© IS0 2020 - All rights reserved
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16

IUT in
s_NetInterface_Normal_
Operation

n=1

»
’

Generate single Unlock
(t =0,2 x tUnlock_typical)

The U
betwg

The IUT does not switch off the MOST output.

At thd

I =1+ | | STAT T ock |

no

Timeout ty,c?

yes

Network activity
detected?

yes

no

yes

s_NetInterface Normal_
Qperation?

yes

v
C IUT ok ) ( IUT not ok (2) ) ( IUT not ok (1) )

T, using the LT preJUT, shall generate 10 short unlocks (each 0,2 x tyocx typicar) With @ pause of f o
en each unlogk

end of.the+test, the IUT remains in s NetInterface Normal Operation.

Figure 8 — CTC_2.2.1-3 - Short unlock test
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8.2.2 (CTC_2.2.1-6 - Sudden signal off test

Table 10 specifies the sudden signal off test.

Table 10 — CTC_2.2.1-6 - Sudden signal off test

Item Content
CTC # - Title |CTC_2.2.1-6 - Sudden signal off test
Purlpose This CTC verifies that a node correctly detects a sudden signal off or an unlock, behdves ac-
cordingly, and stores the respective shutdown reason.
This CTC applies to all MOST devices. In multi-node devices only the first node,is tesfed.
Reference ISO 21806-4:2020, 8.2.2.3 NL - Handling sudden signal off and critical unlock
Prelrequisite The UT shall effectuate s NetInterface Normal Operation in the)lUT.
Settup — Ifthe IUT is part of a MOST device that contains the TimingMaster, the LT pre-JUT shall be
a TimingSlave.
— Ifthe IUT is part of a MOST device that does not contaiuthe TimingMaster, the|LT pre-IUT
shall be the TimingMaster.
— The LT post-1UT shall be a TimingSlave.
Step 1. The UT shall execute the sequence as specified in Figure 9.
Iteration REPEAT Step 1; n = 2 times
1. generate sudden signal off (interruptting);
2. critical unlock.
REPEAT END.
Exgpected Step 1: IUT ok: the IUT correctly'reacts to sudden signal off.
response Step 1: IUT not ok (1): the JUT does not set shutdown flag.
Step 1: IUT not ok (2): the IUT does not switch off the MOST output.
Step 1: IUT not ok(3): the IUT does not set shutdown flag.
Step 1: IUT noét ok (4): the IUT switches off the MOST output too early.
Step 1: IUT.not ok (5): the IUT reports the wrong shutdown reason after restart.
Step TAUT not ok (6): the IUT does not set the shutdown flag correctly.
Remark
© IS0 2020 - All rights reserved 17
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IUT in
s_NetInterface_Normal_Operation

l a
LT pre-IUT:

Delete the stored shutdown
reason within IUT

LT post-IUT:

Shutdown flag set?
no b
v J
Interrupt ring in front of IUT
or
K
(depends on test loop)
o | Start tpeadLockshort |
t550_shutdowp_min €Xpired?
/ yes
yes
v yes
Close the ring, wait for trestarts
perform wake-up and wait until IUT Start £sso_shutdown_min ¢
epters no | Start £sso_shutdown_max | Timeout focadtockstor?
s_NetInterface [Normal_Operation
d
v 7
LT gre-IUT: .
Get shutdowr| reason from IUT Net(v:;’;!;::i:;;}; :tzt:;'c'ted
no
e
Shutd R
indicates dprrect reason? hd yes
yes
LT gre-IUT: no
end [2 expired?
NetBlock.ShutdgwnReason.Set(004¢) 550_Shutdown_max EXP '
tp IUT
Y
yes
y LT pre-IUT: \ N
Send
C ok NetBlock ShutdownReasouSet00,c) (wrnotok(3) ) (10T notok(2) ) (wrnotok(6) ) (T notok ) )
to IUT
\ 2 Y
( Wegtok(5) ) ( 1UTnotok(4) )
a To delete the shitdown reason, send NetBlock. ShutdownReason. Set(00, ) to the node that contains the JUT.
If it r¢gsponds'with “FktID not available”, retry later until the result is available.
b The t¢st-Shall be performed twice:
1 g erate sudden siagnal off (The UT shall interruntthe rinain frant ofthe T
. 5] T g 5] 77
2. critical unlock (generated by the LT pre-IUT).
¢ Start the timer as soon as the shutdown flag is set.
18 © IS0 2020 - All rights reserved
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d To get the shutdown reason, send NetBlock.ShutdownReason.Get to the node that contains the IUT, using
node position addressing.

If the node that contains the IUT responds with “FktID not available” retry later until the result is available.

In the case of a multi-node device: shutdown reason only valid for first node of the MOST device.

e After restart, the node that contains the IUT reports the correct shutdown reason.

Correct reason depends on test loop:

— In the case of sudden signal off, the shutdown reason is “Sudden Signal Oft”;

— In the case of critical unlock, the shutdown reason is “Critical Unlock”.

f The IUT sets the shutdown flag and keeps the MOST output switched on as TimingMaster until ts5 spytdown

axnirac
cxXprT

\—p

Figure 9 — CTC_2.2.1-6 - Sudden signal off test

8.213 CTC_2.2.1-7 - Shutdown flag present test

Tabje 11 specifies the shutdown flag present test.

Table 11 — CTC_2.2.1-7 - Shutdown flag present test

Item Content
CTC # - Title |CTC_2.2.1-7 - Shutdown flag present test
Purpose This CTC verifies that a TimingSlave stores the\correct shutdown reason.
This CTC applies to all MOST devices that do not contain the TimingMaster.
Reference ISO 21806-4:2020, 8.2.2.3 NL - Handling-sudden signal off and critical unlock

Prdrequisite

The UT shall effectuate s NetIntefface Normal Operation intheIUT.

Settup — The LT pre-IUT shall be the.TimingMaster.
— The LT post-IUT shall be-a listen-only node.
Step 1. The UT shall exectte'the sequence as specified in Figure 10.
Iteration Not applicable
Exgpected Step 1: IUT ok: the [UT switches off the MOST output and stores the correct shutdown reason.
response Step 1: IUT.notok (1): the IUT does not switch off the MOST output.
Step 1: IUA ot ok (2): the IUT reports wrong shutdown reason after restart.
Remark ---
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\ 4

Close the ring, wait for tgestart,
perform wake-up and wait

until IUT enters

s_NetInterface_Normal_

Operation

IUT in

s_NetInterface_Normal_Operation

v

LT pre-IUT:

(0046) to TUT

Send NetBlock.ShutdownReason.Se

o

v

and LT pre-IUT

c
Interrupt ring between LT post-IUT(

v

LT pre-IUT:
Get shutdown reason from q/

IUT

ShutdownReason
indicates no fault saved?

no

( IUTok )

To get the shutdown reason, send NetBlockf(ShutdownReason.Get to the node that contains the IUT, u

node position addressing.

yes l
LT pre-IUT: LT pre-IUT:

Send Send
NetBlodk.ShutdownReason.Set NetBlock.ShutdownReason.Set
[0016) to IUT (0016) to IUT
\ 4 \ 4

( IUTnotok(2) )

v

Start £peadLockshort

yes

tpeadLockshort €Xpired?

yes

a After[restart, the node that contains the IUT repoxts the correct shutdown reason.

Network activity-detected?

no

sing

If the[node that contains the IUT respends with “Fkt ID not available”, retry later until the result is availaple.

b Set thie shutdown reason of the node 'that contains the IUT to “No result available”.
¢ The UT shall interrupt the ring befween the LT post-IUT and the LT pre-IUT.

This dauses the LT pre-IUT to.detect an SSO and set the shutdown flag automatically.
d The IPT switches off theeMOST output within tpe,41.0ckshort-

Figure 10 — CTC_2.2.1-7 - Shutdown flag present test

20
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8.3 Segmented transfer

8.3.1 (CTC_2.8.4-1 - Segmented transfer rejection test

Table 12 specifies the CTC_2.8.4-1 - Segmented transfer rejection test.

Table 12 — CTC_2.8.4-1 - Segmented transfer rejection test

Item

Content

CTC # - Title

CTC_2.8.4-1 - Segmented transfer rejection test

Purpose This CTC verifies that a node that
— supports segmented transfer correctly detects interruption of segmented transfer;
— does not support segmented transfer reports the correspondingerror.
This CTC applies to all MOST devices.

Reference ISO 21806-4:2020, 7.2.2.1 TL - Application message service/{(AMS)

Prdrequisite

— The UT shall effectuate s NetInterface Normal OgerationintheIUT.

— The ring shall be closed.

Settup

— Ifthe IUT is part of a MOST device that contains the TimingMaster, the LT pre-JUT shall be

a TimingSlave.

— Ifthe IUT is part of a MOST device that:does not contain the TimingMaster, the
shall be the TimingMaster.

— The LT post-1UT shall be a listén-only node.

LT pre-IUT

Step

1. The UT shall execute the sequence as specified in Figure 11.

Iteration

Not applicable

re

Exg:cted

onse

Step 1: IUT ok (1): the 0T does not support segmented transfers.
Step 1: IUT ok (2): the IUT supports segmented transfers.

Step 1: IUT not oky(1): the IUT does not report a segmentation error (ErrorCode 0Cy,
05;,) in time(

Step 1: IUT not ok (2): the IUT reports a segmentation error (ErrorCode 0C;,, Errox
too early.

ErrorInfo

Info 05,¢)

Rem

ark

Timer-values for ty,iporNextsegment are:

~< " minimum 4 950 ms;
— typical 5000 ms;

— maximum 10 150 ms.

© IS0 2020 - All rights reserved
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IUT in
s_NetInterface_Normal_
Operation

v :

Send first part of
segmented transfer to IUT

v

Start tWaitForNextSegment_max

v

Start twaitroy

Segmentd
0616 rg

IuT

a The U
Echol

Use tlhe message EnhancedTestability(EchoMessage.StartResult with arbitrary data.

b If the
Erro
c If the
Erro
8.3.2 (T

Table 13 sy

no

tion error
ceived?

Segmentation
error 05:¢ received?

tWaitForNextSegment_min
expired?

yes

es yes

Segmentation
error 05,¢ received?

tWaitForNextSegment,max
expired?

yes yes

Y

T, using the LT pre-IUT, shall send the first part of a segmented transfer (EnhancedTestability.
lessage.StartResult) to the node that contains the IUT.

IUT does not support segmented transfers, it responds with a segmentation error (ErrorCode 0Cjg,
Info 064).

[UT supports segmented tfansfers, it responds with a segmentation error (ErrorCode 0C;,,
FInfo 05;,).

Figure-11 — CTC_2.8.4-1 - Segmented transfer rejection test

C_2.8.4-2.~ Segmented transfer sending test

ecifies segmented transfer sending test.

Table 13 — CTC_2.8.4-2 - Segmented transfer sending test

Item Content

CTC # - Title |CTC_2.8.4-2 - Segmented transfer sending test

Purpose This CTC verifies that a node is capable of sending a complete segmented transfer.
This CTC applies to all MOST devices that contain at least one node that supports segmented
transfer.

Reference ISO 21806-4:2020, 7.2.2.8 TL - Segmented transfer

Prerequisite |— The UT shall effectuate s NetInterface Normal OperationintheIUT.
— The ring shall be closed.
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Table 13 (continued)

Item Content
Set-up — Ifthe IUT is part of a MOST device that contains the TimingMaster, the LT pre-IUT shall be
a TimingSlave.
— Ifthe IUT is part of a MOST device that does not contain the TimingMaster, the LT pre-IUT
shall be the TimingMaster.
— The LT post-IUT shall be a listen-only node.
Step 1. The UT shall execute the sequence as specified in Figure 12.
Iteration Not applicable
Expected Step 1: IUT ok: the IUT sends a segmented transfer correctly.
re%)onse Step 1: IUT not ok: the IUT does not send a segmented transfer correctly.
Remnark Possibly, some nodes can send segmented transfers but cannot receive them.

a The UT, using the LF-pre-I1UT, shall trigger the node that contains the IUT (via EnhancedTe
SendMessage) to send’a segmented transfer to the LT pre-1UT:

IUT in
s_NetInterface_Normal_
Operation

v .

Trigger IUT to send a
segmented transfer

Receiving
segmented transfer
correctly?

yes

\ 4
C IUT ok ) ( IUT not ok )

— depending an-the buffer size given by FBlock EnhancedTestability, the message consists of th
and two, threg, ot four segments;
— in thecase that the MessageBufSize is dynamic (indicated by value 0) the IUT sends the size-
least L{ysmax * 1 bytes and not more than four segments.

b ThelUT sends the message correctly. Correct reception means:

> transfer is started with transmission of the size-prefix (Te1ID 4);

btability.
e size-prefix

brefix and at

= the sequence of messagesis correct:
t &

— all segments are received before the garbage collection gets activated (maximum &yy,;porNextSegment_max
between two segments);

Figure 12 — CTC_2.8.4-2 - Segmented transfer sending test

8.3.3 C(CTC_2.8.4-3 - Segmentation error test

Table 14 specifies the CTC_2.8.4-3 - Segmentation error test.

© IS0 2020 - All rights reserved

the whole message is sent with correct timing (ty;itrorNextsegment max Multiplied by the number of
segments).

— The Tel1D sequence adheres to ISO 21806-4 transfer of payload, for example, 1, 2, 2, 2, 3.
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ISO 21806-5:2020(E)

Table 14 — CTC_2.8.4-3 - Segmentation error test

Item Content
CTC # - Title |CTC_2.8.4-3 - Segmentation error test
Purpose This CTC verifies that a node correctly detects segmentation errors when receiving segmented
transfers.

This CTC applies to all MOST devices that contain at least one node that supports segmented

transfer.
Reference ISO 21806-4:2020, TL - Segmented transfer
Prerequisite The U T-shal-effectuates—NethrterfaceNormal-Operationinthe U
— The ring shall be closed.
Set-up — Ifthe IUT is part of a MOST device that contains the TimingMaster, the LT pre-IUT shal| be

a TimingSlave.

— Ifthe IUT is part of a MOST device that does not contain the TimingMaster, the LT pre-[UT
shall be the TimingMaster.

— The LT post-IUT shall be a listen-only node.

Step 1. The UT shall execute the sequence as specified in Figure 13.

Iteration Not applicable

Expected Step 1: IUT ok: the IUT detects segmentation errors whenkegeiving segmented transfers.
response

Step 1: IUT not ok (1): the IUT does not detect/indicatemissing first part of segmented trangfer.

Step 1: IUT not ok (2): the IUT does not detect/indjicate wrong order of parts of segmented
transfer.

Step 1: IUT not ok (3): the IUT does not detectfindicate parts of segmented transfer that are
sent twice.

Remark ---
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