INTERNATIONAL ISO
STANDARD 21806-4

First edition
2020-09

Road vehicles — Media Oriente:‘

Systems Transport (MOST) —

Part 4:
Transport layer and network layer

Véhicules routiers — Systémeé de transport axé sur les médijas —

Partie 4: Couche de transport et couche réseau

Reference number
1SO 21806-4:2020(E)

©1S0 2020



https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

ISO 21806-4:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

1SO 21806-4:2020(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..ot vi
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms and AeFIMITIOIIS ... 1
4' _Symboh-alld abbl cv;atcd tCl 1119....
4.1 Symbols ...
4.2 FaX0] o) /=3 V4 F= L Ta B = i 0 1O USSR S 8. A
L0003 11753 1 1 1) 1 1O OO oSS A 2
Transport layer service interface to upper OSIlayers...........p O T, 3
6.1 OVErview Of SEIVICES ...
6.2 Data type definitions...
6.3 Parameters ...
6.3.1  Parameters — NL/TL to upper layers.....
6.3.2  Parameters — Upper layers t0 TL/NL ... 7
6.3.3  Parameters - NL/TL to upper layers and_@ipper layers to TL/NL ... frcee 10
6.4 Event indications and action requUEeSstS.......... Sl
6.4.1 N_EVENTINDICATE......coiiirin
6.4.2 N_NODE_POSITION.INDICATE ... &350 e
6.4.3 N_MAXIMUM_NODE_POSITIONANDICATE ........
6.4.4  N_NET_INTERFACE_TRANSITION.INDICATE....
6.4.5  N_DIAGRESULT.INDICATESSY. oo
6.4.6  N_SHUTDOWN_REASON:NDICATE ...t
6.4.7 N_ACTION.REQUEST
6.4.8 N_NETWORK_STARTUPREQUEST ...
6.4.9 N_SET_GROUP.ADDRESS.REQUEST ...
6.4.10 N_SET_NODE_ADDRESS.REQUEST
6.4.11 N_SET_EUI 48.REQUEST......ccccvvnn
6.5 Control data .. vt s
6.5.1 N_CONTROL_DATA.RECEIVE. ...
6.5.2 NsGONTROL_DATA.CONFIRM......coocen
6.5.3 ALSET_MESSAGE_ATTRIBUTES.REQUEST ..o
6.5.4 C4yN_CONTROL_DATA.SEND
6.6 Packet data ...
6,6.1  16-bit addressing
6.6.2  48-bit addressing
6.7 Streaming data ...
6.7.1  N_ALLOCATE.INDICATE.........ccocccenn.
6.7.2  N_DEALLOCATE.INDICATE ...
6.7.3  N_CONNECTINDICATE ...t
6.7.4  N_DISCONNECT.INDICATE
6.7.5  N_SOURCE_DROPINDICATE ...ttt
6.7.6  N_STREAMING_DATA.RECEIVE ......cooooiiiiiiiiiseteesees et
6.7.7  N_ALLOCATE.REQUEST ..o
6.7.8  N_DEALLOCATE.REQUEST
6.7.9  N_CONNECT.REQUEST ....oooiiiieiieeeesseeeeiesee e
6.7.10 N_DISCONNECT.REQUEST ...ccoooortimmiirsirmieissseesissss s
6.7.11 N_STREAMING_DATA.SEND.....ooccoiiieieissessesse e
7 TL — TEANSPOIT LAYET ...
7.1 TL — OVEIVIEW ..o
7.2  TL — Data transport mechanism
7.2.1  TL = TranSPOTE SEIVICE .....oooiioiioiiiiiicsiieieesiiete et

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

ISO 21806-4:2020(E)

7.2.2 TL — Service for control data

7.2.3  TL — Service fOr SOUICE Aata. ..o sssoseeessssssssseessssssssseesss s
8 NL —— NEEWOTK LAYET ...
8.1 NL — Overview...
8.2 A =) 074 ol
8.2.1 NL — States and State tranSitiONS. ... sssssssssesseeeee s
8.2.2 NL — Network error detection and management
8.3 NL = TIMUIE s
8.3.1 NL—General....
8.3.2 NL — Timers ...
8.3.3 NL — Timing constraints
8.3.4  NL — Network startup and Changes ... oo .
8.3.5  NL — NetWOrK SHULAOWI ......oooooceeooeeeeeeeeeeoeeeeseeeesseesseeessssesneeeeeeses s S s .
8.3.6  NL — General communication
8.4 NL — Data link layer Service iNterface........messsssssesssssssogm s .
Annex A (informative) Ring break diagnosis (RBD) ... B b, .47
BiDHHOGIARNY ...ttt (TN e .56

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

Fo

1SO 21806-4:2020(E)

reword

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

The 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.

Figure 1 sHows a MOST network example.

( Aldio ) \C‘ Graphics )

Video

DatalServices ~ Control
SMS,[TMC, DAB...

Figure 1 — MOST network example

The MOST [communication technology provides:
— synchrfonous and.isochronous streaming,
— small ¢verhead for administrative communication control,

— afunctional and hierarchical system model,

— API 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 8802-3(6l.

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 [SO.
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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,

coll

isions, 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.
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modlel in accordance with ISO/IEC 7498-1[1] and ISO/IEC 10731[4], which structures com
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[immary, MOST IS a NetworK that has mechanisms to transport the various signals and 44
occur in multimedia and infotainment systems.

ISO standards maintenance portal (https://standards.iso.org/iso/) provides reference
Cifications implemented in today's road vehicles because easy access via hyperlink
Cifications is necessary. It references documents that are normative or informative for
bions 4V0, 3V1, 3V0, and 2V5.

[SO 21806 series has been established in order to specify requirements and recomr
implementing the MOST communication technology into multimedia devices and
formance test plans for implementing related test tools and testprocedures.

chieve this, the ISO 21806 series is based on the open systems interconnection (OSI) basi

ems into seven layers as shown in Figure 2. Stream transmission applications use a diy
h interface (transparent) to the data link layer.
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Road vehicles — Media Oriented Systems Transport
(MOST) —

Part 4:
Transport layer and network layer
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Scope

5 document specifies technical requirements related to the MOST transport layer and net
Ctionality:

the service interface to application layer;
the network layer services;

the data transport mechanism;

the dynamic behaviour of a node;

the network error management.

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

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

Terms and definitions

the purposes of this:-document, the terms and definitions given in ISO 21806-1 and the follo
and IEC maiftain terminological databases for use in standardization at the following ad

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

[E€ Electropedia: available at http://www.electropedia.org/

work layer

Pir content
pplies. For
[s) applies.

nformation

wing apply.

dresses:

3.1

active TimingSlave
TimingSlave that initiates a network startup (3.2)

3.2

network startup
network activity that commences so that all nodes in the MOST network change to s NetInterface
Normal Operation

3.3

network wake-up
process of all nodes in the MOST network exiting s NetInterface Sleep

© IS0 2020 - All rights reserved
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3.4
network wake-up event
network activity or electrical wake-up line activity

3.5
passive TimingSlave
node that participates in a network startup (3.2), not initiating it

3.6
qualified local wake-up event
local trigger (one that does not affect all devices) that causes exiting s NetInterface Sleep

3.7
wake-up dvent
trigger for fexiting s NetInterface Sleep

4 Symblols and abbreviated terms

4.1 Symbols

- empty cell/undefined
LaMsmax maximum payload length for AMS

LcMmax maximum payload length for control data

4.2 Abbreviated terms

A: action

AMS application message service
C: condition

ev_ prefix event name
MsgID message identifier
NL network layer

RBD ring break'diagnosis
S_ prefix-state name
SegCnt segment counter
TelID telegram identifier
TellLen telegram length

TL transport layer

5 Conventions

This document is based on OSI service conventions as specified in ISO/IEC 1073114,

2 © IS0 2020 - All rights reserved
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6 Transport layer service interface to upper OSI layers

6.1 Overview of services

Figure 3 shows the transport layer (TL) service interface, which specifies the interface to the upper OSI
layers, see 1SO 21806-211,

ISO 21806-2 MOST - Part 2: Application layer
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1SO 21806-4 MO{'O Part 4: Transport and network layer
AN
.\\
Events indications and ( \,
action requests *.  Control Data Packet Data

F@lre 3 — Service interface to upper OSI layers

A
6.2| Data type %bmtlons
ON
REQ |4.1,S\®ice interface - Data type definitions

Th¢ data t@!shall be in accordance to:
— En({yg-bit enumeration;

2 Q
Ullo Tglica by Cce. O

loas H <l H 1

It ullolsllcu ITUITICITIC vcuuc,
— Unsigned Word: 16-bit unsigned numeric value;
— Unsigned Long: 32-bit unsigned numeric value;

— EUI-48:48-bitaddress value;

— Byte Array: sequence of 8-bit aligned data.

© IS0 2020 - All rights reserved 3
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6.3 Parameters

6.3.1 Parameters — NL/TL to upper layers

6.3.1.1 Overview

Table 1 specifies the parameters that are used in the service interface and passed from NL/TL to

upper layers.

Table 1 — Parameters passed from NL/TL to upper layers

Parameter Data type Description
Applicatipn Event Enum { An event that is reported to
Unlock, the application.
Stable Lock,
Lock Flag,

Network Change Event,
Shutdown Flag,
MOST Output Off,
Network Activity

}

NetInterflace Transition

Enum {
ev_Wake Up,
ev_Sleep,
ev_Start Up,
ev_Diagnosis Start,
ev_Init Error Shutdown,
ev_Init Diagnosi$§ Start,
ev_Init Ready,
ev_Error_ Shutdown,
ev_NormalyShutdown,
ev_Diagnfsis Ready,
ev_Diggrosis End

}

A transition between
NetInterface states

DiagResulft

Enum N
NO Error,
Ring Break,
Weak Signal,
Diagnosis_Inconclusive

}

DiagResult of the ring breal
diagnosis

Relative |Position

Unsigned Byte

Relative position of a node 4
ring break

0 a

Shutdown Reason

Enum {
No Result Available,
No Fault Saved,
Sudden Signal Off,

Shutdown reason

CLIItICal UNLOCK

}

Node Position

Unsigned Byte

Position of the node

Maximum Position

Unsigned Byte

Maximum position information

Transmission Status

Enum {
Success,
Buffer Full,
CRC Error,
Wrong Target

Transmission status thatis

reported back to the sender.

© IS0 2020 - All rights reserved
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6.3.1.2 Application_Event

Application Event corresponds to events that are used to notify the application about changes in lower
layers, which require no additional information.

REQ |4-.2 Service interface - Parameters - NL/TL to upper layers - Application_Event

The Application Event parameter shall be of data type Enum and shall contain the value specified according
to Table 2.

Table 2 — Application_Event values

Enum value Description
Unlock Unlock event occurred.
Stgble Lock Stable lock reached.
Lodk Flag Lock flag detected.
Nework Change_Event Network change event (NCE) occurred.
Shytdown Flag Shutdown flag detected.
Neffwork Activity End Network activity ends.
Neffwork Activity Network activity detected.

6.3{1.3 NetInterface_Transition

Net[nterface Transition corresponds to events that)are used to notify the applicafion about
trapsitions from one NetInterface state to another.

REQ |4-.3 Service interface - Parameters - NL/TL to upper layers - NetInterface_Transition

Th¢ NetInterface Transition values shall be of data type Enumand shall contain the value speciﬂied
accprding to Table 3.

Table 3'=="NetInterface_Transition values

Enum value Description

ev |Wake Up The ev_Wake Up transition from
§ NetlInterface Sleeptos NetInterface Off istaken.

ev |Sleep The ev_Sleep transition from
s NetInterface Offtos NetlInterface Sleep istaken.

ev |Start_Up The ev_Start Up transition from
s NetInterface Offtos NetInterface Init istaken.

ev [DiagnosdsyiStart The ev Diagnosis Start transition from s NetInterface Off to
s NetInterface Diagnosis istaken.

ev |In#t Error_ Shutdown |Theev Init Error Shutdown transition from s NetInterface Ifit to
s NetInterface Off istaken.

ev_Init_Diagnosis_Start |Theev Init Diagnosis Start transition from s NetInterface Initto
s_NetInterface Diagnosis istaken.

ev_Init_Ready Theev Init Ready transition from s NetInterface Initto
s_NetInterface Normal Operation istaken.

ev_Error_Shutdown The ev Error Shutdown transition from s NetInterface Normal
Operation to
s NetInterface Off istaken.

ev_Normal_ Shutdown The ev_Normal Shutdown transition from s NetInterface Normal
Operation to
s NetInterface Off istaken.

ev_Diagnosis_Ready The ev_Diagnosis Ready transition from s NetInterface Diagnosis to
s NetInterface Normal Operation istaken.

© IS0 2020 - All rights reserved 5
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Table 3 (continued)

Enum value Description

ev_Diagnosis_End The ev_Diagnosis End transition from s NetInterface Diagnosis to
s NetInterface Off is taken.

6.3.1.4 DiagResult

DiagResult corresponds to the possible diagnosis to be provided to the application. The structure
of piagrResult depends on the kind of diagnosis that is performed and should be adopted from the
corresponging-specification-

REQ |4 4 Service interface - Parameters - NL/TL to upper layers - DiagResult

The DiagR¢sult values for ring break diagnosis, as specified in Annex A (informative), shall be of datd type
Enum and ghall contain the value specified according to Table 4.

Table 4 — DiagResult values for ring break diagnosis

Enum value Description
No_Error No error detected.
Ring Break Ring break detected. The result indicates/theTelative position of ring brak
in the Relative_Position parameter.
Weak _Signgl Excessive attenuation detected at theinput.
Diagnosis| Inconclusive The ring break diagnosis inconclusive.

6.3.1.5 Relative_Position

The conter]t of the Relative Position parameter isrelevant if the piagresult parameter contains|the
value Ring| Break.

REQ |4 5 Service interface - Parameters ~NL/TL to upper layers - Relative_Position

The Relat]ve Position parameter shall be ofdata type Unsigned Byte and shall contain the relative posj
tion of the fiode to a ring break.

6.3.1.6 Shutdown_Reason

=J

Shutdown_ Reason correspondsto the possible causes of a shutdown to be provided to the applicatio

REQ |4 6 Service interface - Parameters - NL/TL to upper layers - Shutdown_Reason

The shutdgwn Reason parameter shall be of data type Enum and shall contain the value specified according to
Table 5.

Table 5 — Shutdown_Reason values

Enum value Description
No_Result_Available Initial value of the shutdown reason.
No_Fault_ Saved Shutdown flag detected before network activity ceased.
Sudden_Signal Off Shutdown caused by a sudden signal off (SSO).
Critical_Unlock Shutdown caused by a critical unlock.

6 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

6.3.

1SO 21806-4:2020(E)

1.7 Node_Position

Node Position provides the current node position to the application.

REQ |4.7 Service interface - Parameters - NL/TL to upper layers - Node_Position

The Node Position parameter shall be of data type Unsigned Byte and shall contain the current node position.

6.3.

1.8 Maximum_Position

Maximum Position provides the maximum node position information to the application.

REQ |4.8 Service interface - Parameters - NL/TL to upper layers - Maximum_Position

Th¢ Maximum Position parameter shall be of data type Unsigned Byte and shall contain the'maximum node
podition information.

6.3{1.9 Transmission_Status

Trahsmission Status corresponds to the possible outcomes of a message,transmission to be provided
to the application.

RE(Q) |4-.9 Service interface - Parameters - NL/TL to upper layers—= Transmission_Status

Th¢ Transmission Status parameter shall be of data type Enum.dnd shall contain the value specified
accprding to Table 6.

Table 6 — Transmission_Status values
Enum value Description

Sugcess The message is transmitted successfully.

Bufffer Full The receiver®uffer is full.

CRq_Error A CRC error occurred.

Wrdng_Target There isno such target.

Seqmentation Error 01 Eirst segment missing, that is, the first telegram of a segmented trfansfer is

not received.

Seqmentation Error 02 Target node does not provide enough buffers to handle a message fof this size.
Seqmentation Error 03 Unexpected segment number

Seqmentation Erroz Q4 Too many unfinished segmentation messages pending.

Seqmentation Erxor 05 Timeout while waiting for next segment.

Segmentation{irror 06 Node not capable of handling segmented transfers.

Seqmentatiow’ Error 07 Segmented transfer has not been finished before the arrival of angther mes-

sage with identical MsgID sent by the same node.
6-3-2 Pal alllctcl ] Uppcn }clyl:l ] tU TL/’I‘"L
6.3.2.1 Overview

Table 7 specifies the parameters that are used in the service interface and received from upper layers.
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Table 7 — Parameters received from upper layers to TL/NL

Parameter

Data type

Description

Applicati

on_ Request

Enum {
cmd Network Startup,
cmd Off Request,
cmd Emergency Shutdown,
cmd Start Diagnosis,
cmd DiagResult,
cmd Shutdown Reason

}

A request from the application; it is
passed from upper layers to NL/TL.

Network S

Cartup Type

Enum {
TimingMaster,
TimingSlave

}

Determines how a node starts up,

Number Of| Retries Unsigned Byte The number of low-level retries fo
perform on a contrel data trans-
mission.

Priority Unsigned Byte The priorityfor‘a control data
transmissien

Group Address Unsigned Word AAgroupaddress

Node Address Unsigned Word Alogkalnodeaddress

EUI 48 EUI-48 A48-bit address

Bandwidth Unsigned Word Required bandwidth

6.3.2.2 Application_Request

Applicati¢n Request corresponds to actions that the application can request from lower layers. These

requests require no additional information.

REQ |4 10 Service interface - Parameters - Upper layers to TL/NL - Application_Request

The Appli¢ation Request values shall be of data type Enum and shall contain the value specified according to

Table 8.

Table-8 — Application_Request values
Enum value Description

cmd Netwofrk Startup Network startup requested.

cmd Off Request Off Request issued.

cmd_Emergency_Shutdgwn Emergency shutdown requested.

cmd_Start] Diagneslts Start of diagnosis requested. The network owner determines how the kipd

of diagnosis to be performed is selected, for example, through an additignal
action or by hard coding it.

cmd_DiagRESUIT DiagResult Ol the dlagnosis requested.

cmd_Shutdown Reason Shutdown reason requested.

6.3.2.3 Network_Startup_Type

The Network Startup Type corresponds to the two different startup types, which can be chosen for the

MOST network controller.

REQ |4.11 Service interface - Parameters - Upper layers to TL/NL - Network_Startup_Type

according t

o Table 9.

The Network Startup Type parameter shall be of data type Enum and shall contain the value specified
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Table 9 — Network_Startup_Type values

Enum value Description

TimingMaster

For startup, configure the MOST network controller as TimingMaster.

TimingSlave

For startup, configure the MOST network controller as TimingSlave.

6.3.2.4 Number_Of Retries

Number Of Retries isused to setthe maximum permissible number of low-level retries for a particular
message.

RE

) |4.12 Service interface - Parameters - Upper layers to TL/NL - Number_Of_Retri€es

Thg
pen

Number Of Retries parameter shall be of data type Unsigned Byte and shall containthe'mas
missible number of low-level retries for a particular message.

imum

6.3

Pri

2.5 Priority

brity is used by the application to set the priority for a particular méssage.

REQ |4.13 Service interface - Parameters - Upper layers to TL/NL.- Priority
Thg¢ Priority parameter shall be of data type Unsigned Byte and shalkcontain priority for a particulfjr message.
6.3)2.6 Group_Address

Gro

lp Address iS an Unsigned Word parameter, which 5 used to set the group address of the

node.

RE

D |4-.14 Service interface - Parameters - Upper layers to TL/NL - Group_Address

Thg
the|

Group_ Address parameter shall be of data type Unsigned Word and shall contain the group ad
node.

dress of

6.3

Nod

2.7 Node_Address

b Address iSan Unsigned Word parameter, which is used to set the logical node address df the node.

RE

0] |4-.15 Service interface - Parameters - Upper layers to TL/NL - Node_Address

Thg¢ Node_Address parameter shall be of data type Unsigned Word and shall contain the logical nod¢ address
of the node.

6.32.8 EUI 48

EUI| 48 is used to set the MAC address of the node.

RE(Q |4-.16 Service interface - Parameters - Upper layers to TL/NL - EUI_48

The EUT_ 48 parameter shall be of data type EUI-48 and shall contain the MAC address of the node.

6.3.

2.9 Bandwidth

Bandwidth is used to request the allocation of the corresponding number of bytes in the network frame.

REQ |4-.17 Service interface - Parameters - Upper layers to TL/NL - Bandwidth

The Bandwidth parameter shall be of data type Unsigned Word and shall contain the number of bytes in the
network frame that are requested for allocation.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

ISO 21806-4:2020(E)

6.3.3 Parameters - NL/TL to upper layers and upper layers to TL/NL

6.3.3.1 Overview

Table 10 provides an overview of the parameters that are used in the specified service interface and
used in both directions.

Table 10 — Parameters passed from NL/TL to upper layers and upper layers to TL/NL

Parameter Data type Description

Media Int]

errace LD Unsigned Word|An identifier for media data output or input

Length Unsigned Word|Length of the data field that is contained in the same
service interface.

Data Byte Array A data field, whose length is determined by the Length
parameter.

MsgID Unsigned Long|The MsgID field for control data

Session T

Unsigned Word|A session identifier to correlate confirmations to

send-operations.

Target Ad|

dress Unsigned Word|A 16-bit target address

Source Ad]

dress Unsigned Word|A 16-bit source address

Destinati

on MAC Address EUI-48

A 48-bit target address

Source MA

EUI-48

C Address A 48-bit source dddress

6.3.3.2

Media Intd
streaming

Media_Interface_ID

rface ID is used to unambiguously identify a media interface as source or targe
data.

t of

REQ |4

M

18 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL -
edia_Interface_ID

The Media |

[Interface ID parameter shall be of data type Unsigned Word and shall identify a media interfz

6.3.3.3 1

Length IS U

ength

sed to provide the size)of the data field that is contained in the same service interface.

REQ |4

19 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL - Leng

pth

The Lengt}
contained i

In the same-sérvice interface.

parameter.shall be of data type Unsigned Byte and shall contain the size of the data field that

6.3.34 1

pata

Data IS us

d 45 a4 wrapper 10r payload thiat requires no interpretation 1n tne context or tne ser

interface that contains it.

vice

REQ

|4.20 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL - Data

The Data parameter shall be of data type Byte Array.

6.3.3.5 MsgID

MsgID is used to identify the target of a control frame.

REQ

|4.21 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL - MsgID

The MsgID parameter shall be of data type Unsigned Long and shall identify the target of a control frame.

10
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Session_ID

Session IDiS an Unsigned Word parameter, which is used to unambiguously identify an instance of a
control frame that is passed down by the application. The session ID is generated by the application and
used when determining the outcome of a transmission attempt.

REQ

4.22 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL -
Session_ID

The session IDparameter shall be of data type Unsigned Word and shall identify an instance of a control frame.

6.3[37

lIarget_Address

Tarpet Address is used to fill the target address field for 16-bit addressing for contrgl data and

packet data.

RE()

4.23 Service interface - Parameters - NL/TL to upper layers and upper'layers to TL/NL -
Target_Address

Th¢ Target Address parameter shall be of data type Unsigned Word and shall contain the target 4
16-pit addressing for control data and packet data.

ddress for

6.3/3.8 Source_Address

Soufce Address is used to fill the source address field féy 16-bit addressing for contrg
packet data.

| data and

RE()

4.24 Service interface - Parameters - NL/TL-t6’upper layers and upper layers to TL/NL -
Source_Address

Th¢ Source Address parameter shall be of data type Unsigned Word and shall contain the source
16-pit addressing for control data and packet datat

ddress for

6.3{3.9 Destination_MAC_Address

Desfination MAC Address is used tofill the destination address field for 48-bit addressing.

RE()

4.25 Service interface- Parameters - NL/TL to upper layers and upper layers to TL/NL -
Destination_MAC_‘Address

Th¢ Destination MAC (Address parameter shall be of data type EUI-48 and shall contain the destiphation
address for 48-bit addressing.

6.3]3.10 Source. MAC_Address

Soufce Mag-Address is used to fill the source address field for 48-bit addressing.

RE()

4.26 Service interface - Parameters - NL/TL to upper layers and upper layers to TL/NL -

Source_MAC Address

The Source MAC Address parameter shall be of data type EUI-48 and shall contain the source address for 48-
bit addressing.

© IS0 2020 - All rights reserved
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6.4 Eventindications and action requests

6.4.1 N_EVENTINDICATE

REQ |4.27 Service interface - Event indications and action requests - N_EVENT.INDICATE

Appli

}

N EVENT.INDICATE {

cation Event

The N_EVENT. INDICATE shall be passed from NL/TL to upper layers to indicate that an event has occurred.

N_EVENT.INDICATE shall comply with the following structure:

6.4.2 N_NODE_POSITION.INDICATE

REQ |4

28 Service interface - Event indications and action requests - N_.NODE_POSITION.INDICATE

position.

The N_NODE

N_NODE_POSITION.INDICATE shall comply with the following structure:

N NODE POISITION.INDICATE {

_POSITION.INDICATE primitive shall be passed from NL/TL to upper layers to.indicate the nod¢

Node Position
}
6.4.3 N_MAXIMUM_NODE_POSITION.INDICATE
REQ 4|29 Service interface - Event indications and actiofirequests -

N_MAXIMUM_NODE_POSITION.INDICATE

N MAXIMUM
Maxim

}

The N MAXIMUM NODE POSITION.INDICATE primitive shallbe passed from NL/TL
the maximyim node position.

N MAXIMUM NODE POSITION.INDICATE shall comply with the following structure:

_NODE_POSITION.INDICATE{
hm Position

[¢)

to upper layers to indicat

644 N_

NET_INTERFACE_TRANSITION.INDICATE

REQ |4
N

30 Service interface~ Event indications and action requests -
| NET_INTERFAEE_TRANSITION.INDICATE

TheN NET|
cate that ay

event has-oc¢curred.

N NET IN[ERFACE TRANSITION.INDICATE shall comply with the following structure:
N _EVENT.INDICATE{

NetInferface Transition

| INTERFACE_TRANSITION.INDICATE primitive shall be passed from NL/TL to upper layers to ind

—
1

}

12
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5 N_DIAGRESULT.INDICATE

The content of the Relative Position parameter is relevant if the piagresult parameter contains the
value Ring Break.

REQ

|4-.31 Service interface - Event indications and action requests - N_DIAGRESULT.INDICATE

N DIAGRESULT . TNDTICATE{

The N DIAGRESULT.INDICATE primitive shall be passed from NL/TL to upper layers to provide the
DiagResult.

N _DIAGRESULT.INDICATE shall comply with the following structure:

DiagResult
Relative Position

6.4

N S
Req

6 N_SHUTDOWN_REASON.INDICATE

HUTDOWN REASON.INDICATE is returned as response to N ACTION.REQUEST™ when the apj
Lest parameter contains the value shutdown Reason.

lication_

RE

) 4.32 Service interface - Event indications and action requests™-
N_SHUTDOWN_REASON.INDICATE

~ JHUTDOWN REASON.INDICATE shall comply with the following structure:

 qHUTDOWN REASON.INDICATE {

N SHUTDOWN REASON.INDICATE primitive shall be passed from NL/TL to upper layers to provid
/N reason.

Shutdown Reason

e the shut-

6.4

7 N_ACTION.REQUEST

RE

D |4-.33 Service interface - Eventindications and action requests - N_ACTION.REQUEST

Thg
N A

N 2

N_ACTION.REQUEST primitive shall be passed from upper layers to NL/TL to trigger execution g
CTION.REQUEST shall complyswith the following structure:

CTION.REQUEST{
Application Requekst

fa request.

6.4

8 N_NETWORK_STARTUP.REQUEST

RE

0] 4.34'Service interface - Event indications and action requests -
N-NETWORK_STARTUP.REQUEST

Thg

hetwork

MAETWORK STARTUP.REQUEST primitive shall be passed from upper layers to NL/TL to trigger

sta

}

tup:

N_NETWORK_ STARTUP.REQUEST shall comply with the following structure:

N NETWORK STARTUP.REQUEST {

Network Startup Type

©IS
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6.4.9 N_SET_GROUP_ADDRESS.REQUEST

REQ

4.35 Service interface - Event indications and action requests -

N_SET_GROUP_ADDRESS.REQUEST

}

The N SET GROUP_ ADDRESS.REQUEST primitive shall be passed from upper layers to NL/TL to set the group
address of the node.

N SET GROUP ADDRESS.REQUEST shall comply with the following structure:

N SET GROUP ADDRESS.REQUEST {
Group Address

6.4.10 N_SET_NODE_ADDRESS.REQUEST

}

REQ 4|36 Service interface - Event indications and action requests -
N_SET_NODE_ADDRESS.REQUEST
TheN SET |NODE ADDRESS.REQUEST primitive shall be passed from upper layers to NL/TL to.set the logical npde

address of the node.
N SET NODE ADDRESS.REQUEST shall comply with the following structure:

N SET GROPUP ADDRESS.REQUEST {
Group| Address

6.4.11 N_SET_EUI_48.REQUEST

REQ

|4 37 Service interface - Event indications and action requests - N_SET_EUI_48.REQUEST

}

TheN SET |

N _SET EUI| 48.REQUEST shall comply with the followingstructure:

N_SET EUI| 48.REQUEST({
EUI 4

EUI 48.REQUEST primitive shall be passed from-ipper layers to NL/TL to set the EUI-48 of the nqde.

6.5 Confrol data

6.5.1 N_CONTROL_DATA.RECEIVE

REQ

|4 38 Service interface - Event indications and action requests - N_.CONTROL_DATA.RECEIVH

The N_conT

N_CONTROL| DATA.RECEIVE shall comply with the following structure:

N CONTROL{ DATAPRECEIVE {
Targef Address

ROL DATA.RECEIVE primitive shall be passed from NL/TL to upper layers to receive control datj.

Source_Address
MsgID

Length

Data

14

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

1SO 21806-4:2020(E)

6.5.2 N_CONTROL_DATA.CONFIRM

REQ |4.39 Service interface - Event indications and action requests - N_.CONTROL_DATA.CONFIRM

The N_CONTROL DATA.CONFIRM primitive shall be passed from NL/TL to upper layers to provide the transmis-
sion status for sent control data.

N_CONTROL_DATA.CONFIRM shall comply with the following structure:

N CONTROL DATA.CONFIRM({
Session ID
Transmission Status

6.5{3 N_SET_MESSAGE_ATTRIBUTES.REQUEST

RE(Q 4.40 Service interface - Event indications and action requests -
N_SET_MESSAGE_ATTRIBUTES.REQUEST

The¢ N SET MESSAGE ATTRIBUTES.REQUEST primitive shall be passed from upper layers to NL/TL t¢ set the
attributes for one control frame.

N _4ET MESSAGE ATTRIBUTES.REQUEST shall comply with the following straeture:

N 4ET MESSAGE ATTRIBUTES.REQUEST {
Session ID

Number Of Retries

Priority

6.54 N_CONTROL_DATA.SEND

REQ |4.41 Service interface - Event indications and action requests - N_CONTROL_DATA.SEND
Th¢ N_CONTROL DATA.SEND primitive shall be passed from upper layers to NL/TL to send control d4ta.

N_(ONTROL_DATA.SEND shall comply with the following structure:

N (ONTROL DATA.SEND({
Session ID
Target Address
MsgID

Length

Data

6.6 Packet data

6.6/1 16-bitaddressing

6.6{1.17 N_PACKET_DATA_16.RECEIVE

REQ 4.42 Service interface - Event indications and action requests -
N_PACKET_DATA_16.RECEIVE

The N PACKET DATA 16.RECEIVE primitive shall be passed from NL/TL to upper layers to receive packet data
with 16-bit addressing.

N_PACKET DATA 16.RECEIVE shall comply with the following structure:

N PACKET DATA 16.RECEIVE{
Target Address
Source Address
Length
Data
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6.6.1.2 N_PACKET_DATA_16.SEND

REQ 4.43 Service interface - Event indications and action requests -
N_PACKET_DATA_16.SEND

The N PACKET DATA 16.SEND primitive shall be passed from upper layers to NL/TL to send packet data with
16-bit addressing.

N PACKET DATA 16.SEND shall comply with the following structure:

N _PACKET DATA 16.SEND{
Target Address
Length
Data

6.6.2 48rbit addressing

6.6.2.1 N_PACKET_DATA_48.RECEIVE

REQ |4 44 Service interface - Event indications and action requests - N_PACKET_DATA_48.RECEIVE

The N PACHET DATA 48.RECEIVE primitive shall be passed from NL/TL to uppeflayers to receive packet data
with 48 bitjJaddressing.

N PACKET |DATA 48.RECEIVE shall comply with the following structure:

N_PACKET [DATA 48.RECEIVE({
Destihation MAC Address
Sourc¢ MAC Address
Length
Data

6.6.2.2 N_PACKET_DATA_48.SEND

REQ |4 45 Service interface - Event indications and action requests - N_PACKET_DATA_48.SEND

The N PACHET DATA 48.SEND primitive shall'be passed from upper layers to NL/TL to send packet data with
48-bit addrfessing.

N_PACKET |DATA 48.SEND shall complywith the following structure:

N PACKET [DATA 48.SEND({
Destiphation MAC Address
Length
Data

6.7 Strepming-data

6.7.1 N_ALLOCATE.INDICATE

REQ |4-.4-6 Service interface - Event indications and action requests - N_ALLOCATE.INDICATE

The N ALLOCATE.INDICATE primitive shall be passed from NL/TL to upper layers to indicate the allocation of
bandwidth for source data. The Session ID parameter shall be set to the value provided in
N ALLOCATE.REQUEST.

N ALLOCATE.INDICATE shall comply with the following structure:

N ALLOCATE.INDICATE({
Session ID
Media Interface ID
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6.7.2 N_DEALLOCATE.INDICATE

REQ |4.47 Service interface - Event indications and action requests - N_DEALLOCATE.INDICATE

The N DEALLOCATE.INDICATE primitive shall be passed from NL/TL to upper layers to indicate that allocated
bandwidth is freed. If N DEALLOCATE.INDICATE is notrelated to N DEALLOCATE.REQUEST, the Session ID pa-
rameter shall be set to FFFF, .. If N DEALLOCATE. INDICATE is caused by N DEALLOCATE .REQUEST, the Session
1D parameter shall be set to the value provided in N DEALLOCATE . REQUEST.

N_DEALLOCATE.INDICATE shall comply with the following structure:

N DEALLOCATE.INDICATE {
Session ID
Media Interface ID

6.7]3 N_CONNECT.INDICATE

REQ |4.48 Service interface - Event indications and action requests - N_CONNECT.INDICATE

The N_CONNECT.INDICATE primitive shall be passed from NL/TL to upper layers toindicate that a cpnnection
is established between a sink and a data stream provided by a source. The Session ID parameter shall be set
to the value provided in N _CONNECT . REQUEST.

N_(JONNECT.INDICATE shall comply with the following structure:

N JONNECT.INDICATE {
Session ID
Media Interface ID

6.714 N_DISCONNECT.INDICATE

REQ |4-.49 Service interface - Event indications and action requests - N_DISCONNECT.INDICATE

The¢ N _DISCONNECT.INDICATE primitive shall be passed from NL/TL to upper layers to indicate thata sink

is disconnected from a data stream provided by a source. If N DISCONNECT.INDICATE is notrelated|to N
DIJCONNECT.REQUEST, the Session ID parameter shall be set to FFFF, .. [f N DISCONNECT.INDICATE is caused
by i DISCONNECT.REQUEST, the Session_ ID parameter shall be set to the value provided in
N _JISCONNECT.REQUEST.

N _IISCONNECT.INDICATE shall'eomply with the following structure:

N DISCONNECT.INDICATH {
Session ID
Media Interfae€) ID

6.7/5 N_SOURCE_DROP.INDICATE

REQ |4.50 Service interface - Event indications and action requests - N_SOURCE_DROP.INDICATE

Th H adea 1 111 £ NI LT . 1 4 I 4
N OUUNRNCL DUDRULD . TINDILICA LD lJl IIIIIeIve S1idall UT }JQDDCU ITUIIl IVLA/ 1L tU uyycx layClD tomhmearcareasource

malfunction.
N_SOURCE_DROP.INDICATE shall comply with the following structure:

N SOURCE DROP.INDICATE({
Media Interface ID

}
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6.7.6 N_STREAMING_DATA.RECEIVE

REQ |4.51 Service interface - Event indications and action requests - N_.STREAMING_DATA.RECEIVE

The N STREAMING DATA.RECEIVE primitive shall be passed from NL/TL to upper layers to receive stream-
ing data.

N_STREAMING DATA.RECEIVE shall comply with the following structure:

N STREAMING DATA.RECEIVE({
Media Interface ID
Length
Data

6.7.7 N_ALLOCATE.REQUEST

REQ |4 52 Service interface - Event indications and action requests - N_ALLOCATE.REQUEST

The N _ALLQCATE.REQUEST primitive shall be passed from upper layers to NL/TL to allocate.bandwidth for
source datg.

N_ALLOCATE .REQUEST shall comply with the following structure:

N_ALLOCATE.REQUEST{
Sessipn ID
Bandwjidth

6.7.8 N_DEALLOCATE.REQUEST

REQ |4 53 Service interface - Event indications and action requests - N_.DEALLOCATE.REQUEST

The N DEALLOCATE.REQUEST primitive shall be passed frontupper layers to NL/TL to free allocated
bandwidth| The session 1D parameter shall not be setto FFFF, .

N_DEALLOCRTE.REQUEST shall comply with the following structure:

N DEALLOCATE.REQUEST {
Sessipn ID
Media| Interface ID

6.7.9 N_LONNECT.REQUEST

REQ |4 54 Service interface - Event indications and action requests - N_.CONNECT.REQUEST

The N_conNyECT.REQUESIprimitive shall be passed from upper layers to NL/TL to connect a sink to a data
stream profided by 4 spurce.

N_CONNECT|. REQUEST shall comply with the following structure:

N CONNECT[.REQUEST {
SessiOm—ID
Media Interface ID
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REQ

|4.55 Service interface - Event indications and action requests - N_DISCONNECT.REQUEST

The N_DISCONNECT.REQUEST primitive shall be passed from upper layers to NL/TL to disconnect a sink from a
data stream provided by a source. The Session ID parameter shall not be setto FFFF, ..

N_DISCONNECT.REQUEST shall comply with the following structure:

N DISCONNECT.REQUEST {

Session ID
Media Interface ID

6.7]11 N_STREAMING_DATA.SEND

RE()

|4.56 Service interface - Event indications and action requests - N_STREAMING_DATA.SEND

 {TREAMING DATA.SEND shall comply with the following structure:

 YTREAMING DATA.SEND {

N_STREAMING DATA.SEND primitive shall be passed from upper layers to NL/TL+te.send stream

Media Interface ID
Length
Data

ng data.

7.1
Thi

7.2

7.2

Thd
tot

7.2

7.2
Thd

TL — Transport layer

1 TL — Transport service

he MOST network.
2 TL — Servicefor control data

2.1 TL—Application message service (AMS)

For[MOST commands and reports (see ISO 21806-2), the AMS uses the TellD field to distingui

TL — Overview

5 clause comprises the TL service interfaceto upper layers and data transport mechanisi.

TL — Data transport mechanism

MOST network serviceprovides an interface to the application with the purpose of enah

AMSsepresents the API for control data transfer.

ling access

h between

single transfer and segmented transfer.

AMS payload (see Figure 4) that does not exceed Ljysmax = Lemmax — © bytes (of the Ley,.x available
control data payload bytes, a total of 6 bytes is reserved for MsgID, Te11D and TelLen) is transmitted as

single telegram (single transfer).

AMS payload that exceeds Ly max PYytes is transmitted in multiple telegrams (segmented transfer).

REQ |4.57 TL - Service for control data - Maximum payload

A node shall not send an application message with a payload that exceeds 65 535 bytes.

NOTE The system-specific maximum length is specified by the network design.

© IS0 2020 - All rights reserved

19


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

ISO 21806-4:2020(E)

The AMS uses control data (see 7.2.2.3). Application messages are structured as outlined in the
following subclauses.

7.2.2.2 TL — Message identifier (MsgID)

The Msg1D is 4 bytes wide and used for dispatching messages.

7.2.2.3 TL — Control data

Control data is transmitted on the control channel.

7.2.2.4 TL — Telegram identifier (TellD)

The Te11D |dentifies the kind of telegram as listed in Table 11.

Table 11 — Use of the TellD field

TellD Description
0 Single transfer
1 Segmented transfer: 15t telegram
2 Segmented transfer: 2nd and following telegrams, not including the final telegram
3 Segmented transfer: final telegram
4 Size-prefix for segmented transfer

REQ |4.58 TL - Service for control data - TelID 0
Every MOST node or remote-controlled node shall be able'to send and receive messages with Te11D 0.

REQ |4.59 TL - Service for control data - TellD/1, 2, 3, and 4
Every MOS[ node shall be able to send and receive messages with Te11D 1, 2, 3,and 4.

REQ |4.60 TL - Service for control data - TelID greater than 4

If a node refceives a telegram that centdins a Te11D outside the valid range (i.e. Te11D greater than 4), the nqde
shall ignor¢ the message; no errormessage is sent to the originator of the invalid message.

7.2.2.5 TL - Telegram'length (TelLen)

REQ |4.61 TL - Sérvice for control data - TelLen content
TelLen (telegranylength) shall contain the number of bytes that follow the TelLen field.

REQ |4.bz TL-Service for control data - TelLen range

TelLen shall not exceed the range 0 to Lyyq.x.

7.2.2.6 TL — Payload

A payload of size n consists of the data bytes Data 0 to Datan - 1.

7.2.2.7 TL — Single transfer

Figure 4 shows a single transfer.
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ByteNo.i 0 i 1 i 2 | 3 i 4 | 7 8 1 9 10 | 11 | n+9
Bits 16 16 32 4 ][ 12 8 1. 8 1 T8
Name TargetAddress ! | SourceAddress MsgID TellD| | TelLen (max. si::ﬁ(:,::axbytes)
Data 0 } Data 1} : Datan-1
< Fields relevant for AMS - L‘ AMS 4
protocol fields
Figure 4 — Single transfer (n bytes payload)
7.2]2.8 TL — Segmented transfer
Tabje 12 shows an example of a segmented transfer with size-prefix.
Table 12 — Use of TelID and SegCnt in segmented transfer
Meaning TellD Byte10 Byte 11
Siz¢-prefix for segmented transfer 4 Message Size
1stfelegram 1 SegCnt = 0 Datp 0
2ndltelegram 2 SegCnt = Dath 0
2 Data 0
2 SegCut = 255 Data 0
2 SegCnt = 0 Dath 0
2 Data 0
(m 1)th telegram 2 SegCnt = (m - 2) mod 256 Data O
Finpl telegram 3 SegCnt = (m - 1) mod 256 Dath O
7.212.8.1 TL — Size-prefix for segmented transfer
7.2{2.8.1.1 TL — Purpose
A ngde announces a segmented transfer by transmission of a size-prefix, which is identified by Te11D 4.
The size-prefix is not partof the segmented transfer.
REQ |4.63 TL - Service for control data - TellD for size-prefix
Befpre starting aSegimented transfer, a node shall send a message with Te1ID 4 to the target of the fegmented

trapsfer.

RE() |4.64 TL - Service for control data - Size-prefix content

The size-prefix shall not contain any payload apart from the message size (total payload) in bytes.

Figure 5 shows the size-prefix for segmented transfer.

© IS0 2020 - All rights reserved
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Byte No.
Bits

Name

7.2.2.8.1.2

The messa
the first pa

The remaining available bytes of the size-prefix are reserved for future use;

:
1
.............................................................. Az ) e
Message size
SourceAddress MsgID TellD| | TelLen (max. 65 535)
Fields relevant for AMS AMS protocol fields

Figure 5 — Size-prefix for segmented transfer

TL — Message size

be size field (2 byte) allows the receiver to allocate the exact amount of/buffer space be
yload chunk arrives.

fore

REQ |4.§

5 TL - Service for control data - Size-prefix with TelLen less.than 2

If anode re

ceives a telegram with Te11D 4 thathasa TellLen ofless than 2, it shall discard the telegram.

REQ |4.§

6 TL - Service for control data - Segmented transfer with missing size-prefix

If anode re

to the origi
NOTE If T4

node shall pot, as a consequence, reject the followingségmented transfer and shall not send an error messag

ceives a telegram with Te11D 1 without previously having received a telegram with Tel1D 4, the

hator.

11D 4 isnotreceived, the available-buffer size might not be sufficient.

REQ [4.6

7 TL - Service for contral data - Size-prefix with TelLen 2 or greater

If anodere
size only.

ceives a telegram with\teé11D 4 thathasa TellLen of 2 or greater, the node shall decode the mess

nge

REQ |[4.6

8 TL - Service for control data - Size-prefix decoding

The receive

r ofa'telegram with Te11D 4 shall not attempt to decode beyond the message size field.

REQ |4.69 TL - Service for control data - Size-prefix with TelLen less than 2

If anodere

ceives a telegram with Te11D 4 thathas a TelLen ofless than 2, it shall discard the telegram.

7.2.2.8.2

TL — Transfer of payload

Within segmented transfers, the segments with Te11p 1 or 2 should use the entire available payload,
that iS, Tellen = LAMSmaX

22
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The final segment has Te11D 3. Compared to single transfer, the maximum payload is reduced by one
byte that is used by the segment counter (segcnt).

REQ |4.70 TL - Service for control data - Segmented transfer start

The first telegram of a segmented transfer shall have Te11D 1.

NOTE 1 After a telegram with Te1ID 1, 0 or more Te1ID 2 segments follow.

REQ |4.71 TL - Service for control data - No empty payload for TellD 3

Forlsegments with Te11D 3, the available payload shall not be entirely unused, thatis, TelLen shall be great-
er than 1.

REQ |4.72 TL - Service for control data - Accept TellD 3 and TelLen=1

Th¢ receiving node shall accept telegrams with Te1ID 3 and TelLen=1 and clos€ the message transfer.

REQ |4.73 TL - Service for control data - Discard TelID 3 and TelLen 0

Th¢ receiving node shall discard telegrams with Te1ID 3 and Tellen=0.

NO[E 2 TeliD 3 with TelLen=0 is discarded because the segCnt field cannot be verified.

Figlire 6 shows one telegram of a segmented transfer.

BjteNo.i 0 | 1 i 2 | 3 i a4 | 5 [ 6 {7 i 8 i o i 10 i 11 | in+10}
Bjts i6 16 32 4 [ 12 8 8 1 T8
Nhme TargetAddress ; | SourceAddress MsgID TellD | TelLen || SegCnt (max Si:ea{load bytks)
. 'AMSmax
Data 0 | iData n-1
Fields relevant for AMS AMS protocol fields

Figure 6 —One telegram (n bytes payload) of a segmented transfer

REQ |4.74 TL - Service for control data - Accept partially filled telegrams

Th¢ receiver of a segmented transfer shall accept telegrams with Te1ID 1 or 2 that do not use the efjtire avail-
ablg payload.

Figlire 7 is-aif example of a segmented transfer where the entire available payload is used |in the first
telegram\(Te11D = 1, segcnt = 0) and the second telegram (Tel1D = 2, segcnt = 1). Thd maximum
avajlablée payload (Lysmax) 1S 45; with one byte of the payload being used by the segmept counter,
44 databytesareavaitabte:

15t telegram 2nd telegram

L

foi . {7i 8 loii 10 P i se i foi . [7if 8 [ o ii0! | 54

Target address TelID || TelLen || SegCnt| Data || Data Data Target address TellD || TelLen ||[SegCnt | Data || Data Data
Source address

Source address
MsgID 1 45 1 0 1 43 MsgID 2 45 1 0 1 43

Figure 7 — Segmented transfer example with entire available payload used
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Figure 8 depicts a segmented transfer where the available payload for the first and second telegram is
not used entirely. Of the available 44 data bytes for the first telegram only 2 bytes are used. The second
telegram only uses 19 data bytes where 44 are available.

15t telegram 2nd telegram
toi .. f7il 8 foiiq0 Pl a1 i1z i foi .. f7if 8 [ o iiio} {29
Targetaddress | | .. \b || TolLen SegCnt Data Data Targetaddress || oy || TelLen SegCnt | Data || Data Data
Source address 1 3 1 0 1 Source address 2 20 1 0 1 || 18
MsgID MsgID

Figure 8 — Segmented transfer example with available payload not entirely used

REQ |4.7'5 TL - Service for control data - SegCnt counting rules

SegCnt shdll start at O for the first telegram and increase by 1 with each following telegram

REQ |4.76 TL - Service for control data - SegCnt wraparound

When seg(nt reaches 255, counting shall restart at 0.

REQ |4.77 TL - Service for control data - tyy,itporNextsegment

Individual felegrams of a segmented transfer shall not be moresthan tyitgorNextsegment aPart.

REQ |4.7|8 TL - Service for control data - No interleaving

Segmentedltransfers from one node to the same tdrget with identical MsgID shall not be interleaved.

NOTE 3 This means that during an ongoing segmented transfer any attempt by the sending node to starta
segmented|transfer with an identical signdture results in an error.

REQ |4.7‘9 TL - Service for control data - Reporting segmented transfer errors

If an error pccurs during a segmented transfer, the application message service shall provide the error causg to
the application.

7.2.3 TL|— Service for source data

7.2.3.1 T~ "General

“Source data” refers to packet data and streaming data.

7.2.3.2 TL — Packet data

For the transmission of large data packets, the MOST high protocoll2] may be used. The MOST high
protocol is connection oriented and provides flow control and traffic shaping.

7.2.3.3 TL — Streaming data

Streaming data is accepted from lower layers and passed through to upper layers without modification.
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NL — Network layer

NL — Overview

This clause comprises the NL service specification and the NL protocol specification.

The NL service specification specifies:

NL states and state transitions,

network error detection and management, and

8.2

8.2

8.2
Thi

8.2

Thi
pas

diagnosis.

NL protocol specification specifies:
the MOST network service,

control data,

packet data, and

streaming data.
NL — Services
1 NL — States and state transitions

1.1 NL — Overview

5 subclause comprises the Netlnterface specification which consists of the following stat
s NetlInterface Sleep;

s NetlInterface Off;

s NetInterface Init;

s NetInterface Nopmal Operation;

s NetInterface~Diagnosis.

1.2 NL —Dynamic behaviour of a node

5 subclatise describes the Netlnterface states and reset of the TimingMaster, as well as
cive: TimingSlaves and network wake-up, startup, and shutdown behaviour.

LS

active and

An

hetiva TiminaSlavao initiatac 2 natwarlk ctartiin whan it racaivac o RN S le Ot s
HHetY T SOy Sttt e ety OHir Ot toap— W e e T el v ot

request. A

;;; S oo T Tt

passive TimingSlave participates in a network startup but does not initiate it. The roles of active and
passive TimingSlaves are not permanent but may change with every network startup.

8.2.

8.2.

1.3 NL — NetlInterface states

1.3.1 NL — Overview

Figure 9 shows the states of the NetInterface and the events that lead to state transitions. Dashed lines
indicate that a state or transition is optional.

8.2.

©IS

1.3.2 to 8.2.1.3.6 specify the individual states.
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—— =< 4 N\
_- A/ \
- /
-
_ - ( s_NetInterface_ |
v Diagnosis
7
ev_Init_Diagnosis_Start
PN /
/ s N VaS
Ve ~__-- N\
// / 3 \
/ I \
/ /\ ev_Diagnosis_End \
/ / I A\
/ / /
/ s_NetInterface_ | / \\
/ Sleep | / \
/ ev_Sleep ev_Dlagrllosw_Start ev_Diagiesis Ready
[ / |
| d ‘
4 |
| /
\ / |
\ ev_Wake_Up s_NetInterface_ [
\ Off ev_Normal, Shiitdown ]
\
\ ev_Start_Up

s_NetInterface_
Normal_
Operation

s_NetInterface_
Init

ev_Init_Error_Shutdown evigrror_Shutdown

Figure 9 — Overview of the states in the NetInterface

ev _Init Efror Shutdown and eV _Error Shutdown Can be caused by a cmd_Emergency Shutdown reqyest,
which is uged to initiate a shutdown due to low voltage (see 8.2.2.3) or an over-temperature condifion
(see ISO 21806-2).

8.2.1.3.2 | NL — Netlnterface state s_NetInterface_Sleep
In this state, thenode consumes a minimum of power.

NOTE Typically, only the circuitry to wake-up the node remains powered.

The application may be awakened, for example, by a timer; if no qualified local wake-up event exists,
the node remains in NetInterface state s NetInterface Sleep.

Alocal wake-up eventis a local trigger (one that does not affect all devices) that caused this node to exit
s NetInterface Sleep. A qualified local wake-up event exists if the local wake-up event is found to be
valid (not a glitch) and results in waking up the rest of the MOST devices (network wake-up).

EXAMPLE Qualified local wake-up events include an ON switch being pressed, a non-MOST network message
or reception of a wireless call.

If a qualified local wake-up event exists, the node starts up the Netlnterface or asserts the electrical
wake-up line to wake-up the entire MOST network. The node changes to Netlnterface state s _
NetTnterface Off with the purpose of reaching NetInterface state s NetInterface Normal Operation.
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An electrical wake-up line is any line (except the MOST electrical network) connected to every device in
the MOST network which can initiate a network wake-up event, e.g. the MOST electrical control line (ECL).

As detailed in Table 13, the node may be awakened by a network wake-up event ev wake Up (network
activity or electrical wake-up line) and then start the application as part of the node initialisation. The
node changes to Netlnterface state s NetInterface off with the purpose of reaching Netlnterface
state s NetInterface Normal Operation.

Table 13 — Events in state s_NetInterface_Sleep

Event Transition to Cause

ev_|Wake_Up s_NetlInterface Off The node changes to s_NetInterface 08 duetoa
qualified local wake-up event or a netwotk|wake-up
event. A network wake-up event affects evgry device
in the MOST network.

8.2]1.3.3 NL — NetInterface state s_NetInterface_Off

In NetInterface state s NetInterface 0off, the Netlnterface is switched off from the view of the MOST

netork.

That means that the MOST output is switched off or the bypass is closed (activated).

Thg MOST network controller does not necessarily need tobe’switched off since the applifation may

stil

Stat

use function groups of it (e.g. local clock generation).

e Netlnterface s NetInterface 0ff isleft when oné of the events in Table 14 occurs.

Table 14 — Events iir'state s_NetInterface_Off

Event Transitionto Cause
ev |Start Up s_NetInterfagg_ Init The NetInterface changes to NetInterface state
s NetInterface Init bynetworkactivityor by the
application attempting to start up the MOST netyork (cmd__
Network Startup).
ev |Diagnosis_Start s Nefifnterface Diagnosis |[The NetInterface changes to the NetInterface stafe

s NetInterface Diagnosis byconnect
or initiated by the application.

ng to power

ev |Sleep g _NetInterface Sleep The node changes to NetInterface state
s NetInterface Sleep,for example, becquse the MOST
output is off for tp switchofrpelay-

8.211.3.4 NL== NetInterface state s_NetInterface_Init

Int

Wh

Thisvalue tstransferred to ait MOST TETWOTrR CONTrollers. AS S00N as the rmingiaster rea

his state, the Netlnterface is initialising to reach s NetInterface Normal Operation.

br-entering state s NetInterface Init, the TimingMaster clears the lock flag on data

link layer.

lock, it sets the lock flag to true in the administrative area of the network frame.

This state is left when one of the events in Table 15 occurs.

© IS0 2020 - All rights reserved

hes stable

27


https://standardsiso.com/api/?name=57e3c7c0db63e2a965b4d08346ed7c54

ISO 21806-4:2020(E)

Table 15 — Events in state s_NetInterface_Init

Event Transition to Cause
ev_Init Ready s_NetInterface Normal Operation Netlnterface is ready for communication
(see below).
ev_Init Error Shutdown s NetInterface Off Error occurred during initialisation (see
below).

cmd Set Shutdown Flagisnot
requested and teen spurgows does not apply.

ev_Init Diagnosis_ Start s NetInterface Diagnosis A “Diagnosis Start” trigger is received|

When the NetInterface detects lock, it determines within ¢; ;. that stable lock is reached.
Causes foreventev Init Ready:
— inthe TimingMaster: stable lock is reached;

— ina TimingSlave: stable lock is reached and the lock flag is detected.

Causes for
— inthe
— inapa

In a passiv
lock is recd

In an activ
this state (

Figure 10 s

event ev_Init Error Shutdown:
[imingMaster: t¢,,f, €xpires before stable lock is reached;
ssive TimingSlave: network activity disappears.

e TimingSlave, the bypass of the MOST network controller is opened (deactivated) as sooh as
gnized.

e TimingSlave and TimingMaster, the bypdss is opened immediately after having entdred
MOST output switched on).

hows the behaviour of the TimingMaster in state s NetInterface Tnit.

28
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MOST network controller is configured as
TimingMaster (MOST output switched on)

v

Report to application:
Transition to state s_NetInterface_Init

v

Cleartockftag

v

Start timer fconfig
Clear StableLockOccurrence

cmd_Emergency_Shutdown

request?

no

yes

tc0nfig timeout?

no

Network activity.detected?

yes
Clear no

StableLockOccurence

no

Stable lock?

Y

yes

Switch off MOST outpput
Report to application:
Transition to state
s_NetInterface_Off

yesl

no

Set

StableLockOccurrence
|

StableLockOccurence and ring
closed?

yes

Set lock flag
ev_Init_Ready

ev_Start Up is caused by a qualified local wake-up event, or an
TimingSlave.

The ring is closed when the TimingMaster has verified that the
transmitted MOST frame.

© IS0 2020 - All rights reserved
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( ev_Init_Error_Shutdown )

etwork wake-up event initiated by an active

StableLockOccurrence indicates that stable lock occurred at least once.

received MOST frame is identical with the
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Figure 10 — TimingMaster attempting startup

Figure 11 shows the behaviour of an active TimingSlave in state s NetInterface Init.

a
{ ev_Start_Up *

Y

MOST network controller is configured as
TimingSlave (MOST output switched on)

Y

Report to application:
Transition to state s_NetInterface_Init

no
Emergency Shutdown request? yes:
\ 4
no cmd_Emergency_Shutdown
request
Network activity detected?
yes
Y
Switch off MOST output Switch off MOST output
Report to application: Report to application:
Transition to‘state Transition to state
s_NetInterface_Off s_NetInterface_Off

a Network startup is4nitiated by a qualified local wake-up event.

ev_Init_Error
Shutdown

Figure 11 — Network startup by active TimingSlave?)

The active 'T'lmlngQIQUc\ prnr‘nnr‘]c to state NetInterface OfF when it detects network ar‘fnnf-y Itthen
starts up as a passive TimingSlave.

Alternatively, the TimingSlave asserts the electrical wake-up line to wake-up all MOST devices.

Figure 12 shows the behaviour of a passive TimingSlave in state s NetInterface Init.

2) Theev Shutdown transition is not contained in Figure 11. It leads to state s NetInterface Off.
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a
{ ev_Start_Up >

Y

MOST network controller is configured as
TimingSlave (MOST output switched on)

Y

Report to application:
Transition to state s_NetInterface_Init

cmd_Emergency_Shutdown
request?

yes

no

Network activity detected?

Switch off MOST output

yes

Report to application:
Transition to state
s_NetInterface_Off

Stable lock and ring closed?

yes

Y
ev_Init_Ready C ev_Init_Error_Shutdown )

a ev_Start_Upis caused by a network wake-up event.
b The ring is'closed as soon as the Lock_Flag event occurs.

Figure 12 — Passive TimingSlave starting up due to network activity

8.2.1.3.5 NL — NetInterface state s_NetInterface_Normal_Operation

This state is entered as soon as the MOST network controller starts to communicate with other nodes
in the MOST network. When entering this state, the part of the application that is connected to the
communication section is initialised.

Table 16 lists the events in state s NetInterface Normal Operation.
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Table 16 — Events in state s_NetInterface_Normal_Operation

Event

Transition to

Cause

ev_Normal Shutdown

s NetInterface Off

One of these causes applies:
— Afteracmd MOST Output Off request, network
activity ceases.

— The shutdown flag is detected and network activity
ceases.

ev_Error Shutdown

s NetInterface Off

Critical unlock or sudden signal off.

If the shuidown flag is detected, the event ev Normal Shutdown is generated as soon as nefwork

activity cegses.

Figure 13 dhows the behaviour in NetInterface state s NetInterface Normal Operation.

32
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ev_Init_Ready

Report to application: /
Transition to state q
s_NetInterface_Normal_Operation

cmd_Off_Request?

no

A 4

Set'the shutdown flag

Shutdown flag previously
set?

Network activity detected?

yes

n Stable lock? no

Change in number of MOST no
nodes?
yes
yes
c c d
P4 v < v <
Report to application: Refer to procedure\“Shutdown Refer to procedure “Shutdown Refer to procpdure “Off
no Network_Change_Event no evaluation” evaluation” requefpt”
) 4
cmd_Emergency_Shutdown Na
yes >
request? T
Switch off MOST output Switch off MQST output
Report to application: Report to application:
Transition to state Transitionfto state
s_NetInterface_Off s_NetInterface_Off
a Initialisation of the next upper layer, e.g. setting address, verifying FBlock configuration, etc.
b cmd_Off Regquest is from the application.
¢ The procedure “shutdown evaluation” is shown in Figure 15.

d The procedure “off request” that is contained is shown in Figure 15.

Figure 13 — Behaviour in NetInterface state s_NetInterface_Normal_Operation

8.2.1.3.6 NL — NetInterface state s_NetInterface_Diagnosis

The diagnosis process can be started by various triggers, which are determined by the network
designer.
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If there is no fatal error, the Netlnterface changes to Netlnterface state s NetInterface Normal
operation or Netlnterface s NetInterface off depending on the implemented diagnosis behaviour.

Table 17 lists the events in state NetInterface s NetInterface Diagnosis.

Table 17 — Events in state NetInterface s_NetInterface_Diagnosis

Event

Transition to Cause

ev_Diagnosis Ready

s NetInterface Normal

Operation results in NetInterface state

NetTnterface Normal Operation

No fatal error and diagnosis behaviour chosen that

ev_Diagnog

sis End |s_NetInterface Off Fatal error (defective network link or device)

results in NetInterface state s NetIntlerface (

No fatal error and diagnosis behaviour chosen that

ff.

8.2.1.4 N

Waking th
output by 1

If a netwol
network, t}

When a no
A node dod
This applie

If timer g

8.2.1.5 N

As a conse
the MOST

putput when tg5o sputdown (S€&Figure 15) expires.

[L. — Network wake-up and startup

e MOST network is done by a network wake-up event, which can be/switching on the M
equesting cmd MOST output On or by triggering an electrical wakecupline.

k-startup attempt fails and network activity does not propagate through the entire M
ne NetInterface of the TimingMaster changes to state s_Negixterface Off after tgqpg.

le requests cmd_MOsT output 0Off to switch off the MOST output, it starts tpagiart
s not perform another network-startup attempt before tp g, €Xpires.
s even if the node recognizes network activity or‘any other network wake-up trigger.

tart 1S running, the NetInterface ignores nétwork activity until tp.., .. expires.

[I. — Network shutdown

gquence of a cmd_0ff Request, the/Netlnterface requests cmd MOST output Off to switch

DST

DST

off

REQ | 3.1 NL - NetInterface states -)Shutdown flag and end of network activity

If network
cmd MOST |

hctivity ends after a pode detects the presence of the shutdown flag, the node shall request
Dutput Off to switch/off its MOST output.

REQ (3.2

NL - NetInterface states - Network activity ends unexpectedly

If in state N
network ac

etlnterface s NetInterface Normal Operationanode does notdetect the shutdown flag and
tivity-ends, the node shall request cmd_Set Shutdown Flag.

If a node keeps its MOST output off for the duration of tp syitchofpelay the node changes to s_
NetInterface Sleep.

8.2.2 NL

— Network error detection and management

8.2.2.1 NL — Network failure

The unavailability of the MOST network is referred to as network failure (see 8.2.2.3).

Typical faults that result in a network failure are low voltage, ring breaks, or defective MOST physical

interface u

34

nits.
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Apart from that, the failure of a device may be divided into two scenarios: MOST network controller
failure and application failure, which is described in ISO 21806-2.

If the MOST network controller detects its own failure based on its internal watchdog timer, it performs

are

set.

If the MOST network service detects the failure of the MOST network controller of a MOST node, the
MOST network service requests a reset of the MOST network controller from the application.

8.2.

2.2 NL — Unlock

An
Unl

quallity is insufficient, or a node opens or closes its bypass.

DoV

an finlock. Downstream between the TimingMaster and the first node that detects an unlo

det

inlock occurs when a TimingSlave loses lock. An unlock leads to transmission errors.

bcks may be caused if, for example, more than one node is configured as TimingMa

ynstream between the first node that detects an unlock and the TimingMaSster, every nc

bcts an unlock.

bter, signal

de detects
'k, no node

RE

0] |3.3 NL - Network error detection and management - Monitor untock duration

Th
ser

transport/network layer implementation shall monitor the duration.of an unlock or the occurrég
es of unlocks.

nce of a

Wh
The

If tH
to 4

Ifa

Figlire 14 provides examples (see 8.3-for’details).

bn a series of unlocks occurs, the time of the different unlocks is accumulated.
accumulated unlock time is reset when stable locksis reached.

e duration of a single unlock or a series of difféerent unlocks exceeds the time ty, ., this
s critical unlock.

critical unlock is detected, the NetInterface generates an ev_Error Shutdown event.

is referred
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stabldglock
lock
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criticdl unlock

The fifst example shows an unlock that persists longer than £, This results in a critical unlock.
A serips of short unlocks with an accumulated time less than t,,;, does-ot lead to a critical unlock.

- BENOO

The dpration of unlocks is close to ty;,q- The example shows that tHe’MOST network can withstand a sefies
of unlpcks, provided that a lock time of at least t; . is interspersed:

Figure 14 — Examples of the behavieur when unlocks occur

8.2.2.3 NL - Handling sudden signal off and critical unlock

REQ |[3.4NL - Network error detection and management - SSO or CU in
s_NetInterface_Normal_Operation

When a node detects a sudden signal off (SSO) or critical unlock (CU) in NetInterface state s NetInterface|
Normal Operation,itshall configure itself'as TimingMaster.

REQ | 3.3 NL - Network erfor detection and management - Detecting node sets shutdown flag

After configuring itself assFimingMaster, the detecting node shall request cmd_Set Shutdown Flag.

The shutddwn flag {S'contained in the administrative area of the network frame.

The. detectinga@de starts tggo shytdown When it requests cmd_set Shutdown Flag. When tgg gpyt
expires, the figde requests cmd MOST Output Off, see 8.3.5.3.

own

The delay tgso shutdown €nSUres that the following nodes are able to detect the shutdown flag.

REQ | 3.6 NL - Network error detection and management - Do not close bypass after SSO or CU

The detecting node shall not close the bypass after requesting cmd MOST Output Off.

REQ | 3.7 NL - Network error detection and management - Store shutdown reason after SSO or CU

The NetInterface of the detecting node shall store the cause of the fault (SSO or CU according to Figure 14) as
shutdown reason.
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REQ |3.8 NL - Network error detection and management - “No fault saved” due to shutdown flag

The NetInterface of a node that detects the shutdown flag shall store “No fault saved” as shutdown reason
when network activity ceases if no error is stored already.

A node that is configured as TimingMaster does not have the ability to detect the shutdown flag.

REQ |3.9 NL - Network error detection and management - Report shutdown reason

The Netlnterface shall report the shutdown reason to the application.

REQ) |3.10 NL - Network error detection and management - Report shutdown reasen due tojcmd_
Shutdown_Reason

Th¢ Netlnterface shall report the shutdown reason to the application when it receives:a
cmd Shutdown Reason request.

Thq initial value of the shutdown reason is “No result available”.

-+

REQ |3.11 NL - Network error detection and management - “No result available” due to res¢

Aftpr a reset, the NetInterface shall set the shutdown reason to “No-result available”.

SSQ and CU detection applies only to NetInterface state s_NetInterface_Normal_Operation.

REQ) |3.12 NL - Network error detection and management - No shutdown flag outside
s_NetInterface_Normal_Operation

In gny state other than NetInterface s NetInterfacg® Normal Operation, the detecting node shallnot setthe
shutdown flag.

REQ) |3.13 NL - Network error detection and management - No shutdown reason outside
s_NetInterface_Normal_Qperation

In gny state other than NetInterface s NetInterface Normal Operation,the Netlnterface shall nptreporta
shutdown reason.

FigLe 15 shows this behaviour and is a subroutine of Figure 13.
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Figure 15 — Procedure “Off request” and‘procedure “Shutdown evaluation”

8.2.2.4 NL — Undervoltage management

8.2.2.5 NL — General

Undervoltdge conditions rarely ogCur’in every node at the same time and in the same severity. There
are two linmits regarding the supply voltage of a node: active voltage and sleep voltage.

8.2.2.6 NL — Active voltage Up .

Above this|voltage level;a node may exit NetInterface state s NetInterface Sleep if a startup trigger
is detected,|.

Upctive 1S sfecified by the network designer.

8.2.2.7 NL — Sleep voltage Ug),,

The sleep voltage Ugye., is a node specific limit. Below this voltage level the NetInterface no longer
works reliably and communication cannot be maintained.

Ugjeep is specified by the network designer.

If Ugjeep is reached, the node requests cmd_vMosT_output_0ff to switch off the MOST output and changes
to state s NetInterface sleep. The node stays in state s NetInterface Sleep, even if the supply
voltage recovers.

The node is awakened either by a network wake-up event (network activity or electrical wake-up line),
or by a cmd Network Startup request due to a qualified local wake-up event. It changes to Netlnterface
state s NetInterface Normal Operation, executing the standard initialisation process.
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Figure 16 shows the NetInterface states and the transitions to switch from one state to the next state.

s_NetInterface_Sleep s_NetInterface_ Off s_NetInterface_Init

s_NetInterface_

8.3

8.3

Tim
metf
Net

8.3

Tim
is p
tim
cur
Wh

Wh
defi

8.3

[nterface Sleep.

hused, stopped, or it expires. When a timer is paused, the current timer value is retain
b1 is stopped or expifes, the current timer value is set to 0. When a timer is started, it rumns from the
Fent timer value,

bn a timer expires, the specified action (e.g. error handling) is performed.

enever altimer definition contains the character “-” instead of a value, that particular v

((network wake-up event) OR (qualified local wake-up event)) AND (U > Upyiive)-
U< USleep'

Figure 16 — Behaviour of a node depending on supply voltage

NL — Timing

1 NL — General

ers can be interrupted and as a potential result the corresponding timing restrictig
when a node executes a cmd Emergefdy Shutdown request, or transitions through j

2 NL — Timers

ers are initialised by setfing the current timer value to 0. After a timer is started, it r

ned”,

Normal_Operation

ns are not
eset or s

ins until it
bd. When a

hlue is “not

3~ NL — Timing constraints

All timing constraints related to the application message service are delimited by the presence of the
corresponding telegrams on the MOST network.

Timing constraints represent an upper limit for a particular action.
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8.3.4 NL — Network startup and changes

8.3.4.1 NL — General

Table 18 and Table 19 specify constraints and timers, respectively, which are related to network startup
and changes.

REQ |3.14 NL - Network startup and changes - Timing constraints

The values specified in Table 18 shall apply to the corresponding timing constraints.

Table 18 — Network startup and changes timing constraints

Name Value Unit Purpose
tWakeUp Network design specific ms Limit for requesting cmd MOST Outpu# On
EWaitNodes 100 ms Limit for requesting cmd_Open Bypass
tLock 110 ms Limit for reaching stable lock
REQ |3 15 NL - Network startup and changes - Timers
The valuesspecified in Table 19 shall apply to the corresponding timers.

Table 19 — Network startup and changes timers

Name Minimum Typical Maximum Unit Purpose
value value value
tconfig Network design 2000 Network design ms |Time beforeev Init Error Shutdopn
specific specific

tRestart 300 300 310 ms | Time that the MOST output remains off
8.3.4.2 NL — Constraint ty,..yp,
8.3.4.2.1 |NL — General
For the NetInterface, tyy,.yp, is the permissible duration between the detection of network activity pnd

requesting

8.3.4.2.2

NL — Validity.conditions

cmd MOST Output, ©nto switch on the MOST output.

REQ | 3.16 NL - Timing - NL - Network startup and changes - tyy,;;;, becomes valid

tWakeUp shalll become valid when the Netlnterface detects network activity.

If timer ¢y,

art

isrunnino the Netlnterface ionores network activityzuntil £ exnires
57 s} "

Restart

REQ |3.17 NL - Timing - NL - Network startup and changes - tyy,., o longer valid

twakeup Shall no longer be valid when the NetInterface requests cmd_MOST Output_On.

8.3.4.2.3 NL — Violation consequences

If the MOST output is not switched on after tyy,y.y,, network startup might fail.

40
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8.3.4.3 NL — Constraint tyy,;:nodes

8.3.4.3.1 NL — General

For the Netlnterface, tyy,inodes 1S the permissible duration between the detection of network activity
and requesting cmd Open Bypass to open the bypass. This constraint is valid only when starting up the
network.

8.3.4.3.2 NL — Validity conditions

RE() i3.18 NL - Timing - NL - Network startup and changes - tyy,;;n,q4.s P€COmMes valid

twabtNodes Shall become valid when the NetInterface detects network activity during s NetInterfade Off or
s NetInterface Init.

REQ |3.19 NL - Timing - NL - Network startup and changes - t,y,;noq40s NO longer valid

[ Lwaj

tNodes Shall no longer be valid when the NetInterface requests cmd Open Eypass.

8.314.3.3 NL — Violation consequences

If the bypass is not open after tyy,;:nodess the Node might not betayailable for communication in the MOST
netjvork.

8.3/4.4 NL — Constraint ¢,

8.314.4.1 NL — General

For|the NetInterface, t; . is the permissible duration between the detection of a lock and reaching
stalple lock.

8.314.4.2 NL — Validity conditions

REQ |3.20 NL - Timing - NL{- Network startup and changes - ¢; ., becomes valid

t1odk shall become valid when'the NetInterface detects lock.

REQ |3.21 NL</Fiming - NL - Network startup and changes - t; ., no longer valid due to unlpck

tLodk shall nodonger be valid when the NetInterface detects an unlock.
RE! : =g =NE= =t ook i ble lock

t10ck shall no longer be valid when the NetInterface reaches stable lock.

8.3.4.4.3 NL — Violation consequences

If stable lock is not reached after ¢; ,, the node might not be available for communication in the MOST
network.
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8.3.4.5 NL — Timer tcontig

8.3.4.5.1

NL — General

For the NetInterface of the TimingMaster, ¢,y controls when the ev_Init Error_Shutdown event is

triggered.

(N x tWakeUp) + tWaitNodes + tLock < tConfig

where N is

the maximum node count.

8.3.4.5.2

NL — Start and stop conditions

REQ [3.2

3 NL - Timing - NL - Network startup and changes - Start .,

In the Timi

hgMaster, the NetInterface shall start ¢¢, ., when s_NetInterface Init isenter€d,

REQ |[3.2

4 NL - Timing - NL - Network startup and changes - Stop .5, in suNétInterface_Off

In the Timi

hgMaster, the NetInterface shall stop ¢, When s_NetInterface CF¥ isentered.

REQ [3.2

s_N

5 NL - Timing - NL - Network startup and changes - Stop ¢, in
etInterface_Normal_Operation

In the Timi

hgMaster, the Netlnterface shall stop ¢, when s NetInterface Normal Operation isenter

8.3.4.5.3

NL — Timer expiration

REQ |[3.2

6 NL - Timing - NL - Network startup:and changes - ¢, €xpires

In the Timi
s_NetlInte

hgMaster, if £, expires in s_NetInterface_Init, the NetInterface shall change to state
rface Off.

The expirafion of £¢, o in s_NetIntérface Init causestheeventev Init Error Shutdown. For det

see Figure

hils,
Q9 in 8.2.1.3.4.

8.3.4.6 N

8.3.4.6.1

For the Net

(L. — Timer tp g5

NL — General

Interfaee, tp, .4 cONtrols how long a MOST output remains off after it is switched off.

REQ [3.2

7NL - Timing - NL - Network startup and changes - MOST output remains off during tp .}

While tp.gapt 1S running, the Netlnterface shall not request cmd_MOST Output On.

This applies even if the node recognizes network activity or any other network wake-up trigger.

REQ | 3.28 NL - Timing - NL - Network startup and changes - Ignore network activity during ty. ...

If timer tp,qap¢ IS running, the Netlnterface shall ignore network activity until tg. ... €Xpires.

8.3.4.6.2

NL — Start and stop conditions

REQ | 3.29 NL - Timing - NL - Network startup and changes - Start tg ..

The NetInterface shall start tp.¢. When it requests cmd_MOST Output_ Off.

42
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REQ |3.30 NL - Timing - NL - Network startup and changes - Do not stop tp. .,

The Netlnterface shall not stop tp.giare

8.3.4.6.3 NL — Timer expiration

After tp,q €Xpires, the NetInterface may request cmd_MOST_Output_On to switch on the MOST output
anytime a wake-up condition exists.

8.3]5 NL — Network shutdown

8.3/5.1 NL — General

Tabje 20 and Table 21 specify constraints and timers, respectively, which ar®e related o network
shufdown.

RE(Q
Thg

| 3.31 NL - Network shutdown - Timing constraints

values specified in Table 20 shall apply to the corresponding timing constraints.

Table 20 — Network shutdown timing constraints

Name Value Unit Purpose
tshdtdown 6 (per node) ms Limit for multiple network shutdown scenarios
REQ | 3.32 NL - Network shutdown - Timers
Th¢ values specified in Table 21 shall apply to the ¢corresponding timers.

Table 21— Network shutdown timers

Name Minimum value | Typical value | Maximum value | Unit Purpose
tssd Shutdown 100 100 110 ms |Time after which .
cmd MOST Output Pffils
requested due to
cmd_Off Request, $S0, or CU.
tunlock 60 70 100 ms |Time after which a dritical
unlock is determinefl.
tpw)switchOffDelay Network-d-esign --- Device specific s |Time after which th¢ -
specific s _NetInterface Sfeepis
entered.

8.3

52 NL — Constraint tg, ,;qown

8.3.5.2.1 NL — General

tshutdown 1S Televant for multiple different shutdown scenarios. Depending on the scenario, tgy,iqown 1S
the permissible duration for a distinct stage in the final phase of the shutdown.

The network designer ensures that the accumulated shutdown delay (tgp,,tq0wn ©f @ll nodes) is below

tRestart'

8.3.5.2.2 NL — Validity conditions

REQ | 3.33 NL - Timing - NL - Network shutdown - tg; . 4own, P€COmes valid due to end of network activity

tshutdown Shall become valid when a node detects the end of network activity.
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REQ | 3.34 NL - Timing - NL - Network shutdown - tg; . 4,wn P€cOmes valid due to a critical unlock

Ins NetInterface Normal Operation, tgh,idown SPall become valid when a node detects a critical unlock.

Depending on the network designer preference, for an active TimingSlave, tg},,iqown May become valid
when the TimingSlave detects network activity.

REQ |3.35NL - Timing - NL - Network shutdown - tg; ,;4own N0 longer valid due to
cmd_MOST_Output_Off

tshutdown SHAIT O Tonger be valid when a node requests cmd_MOST_Output_Off.

REQ | 3.36 NL - Timing - NL - Network shutdown - tg; .. 4,wn N0 longer valid due to shutdown flag

Ins NetInterface Normal Operation, tsyutdown Shall no longer be valid when a node thatdees not detect
the shutdoyvn flag requests cmd_Set Shutdown Flag.

8.3.5.2.3 | NL — Violation consequences

Potentially} the shutdown is not executed.
8.3.5.3 PIL - Timer tsso_Shutdown

8.3.5.3.1 | NL — General

tss0_Shutdowpn CONtrols when cmd MosT output off is requested to switch off the MOST output in mulfiple
shutdown $cenarios.

The delay s5o shutdown €nSUres that the followingaiedes can detect the shutdown flag.
8.3.5.3.2 | NL — Start and stop conditions

8.3.5.3.3 |NL — General

REQ | 3.37 NL - Timing - NL - Network shutdown - Start t55o spytdown du€ to cmd_Off_Request
A Netlnterflace shall start tggp $nataown When it begins executing a cmd_Off Request.

REQ | 3.38 NL - Timing = NL - Network shutdown - Start t5o shytdown du€ to SSO

If it does nqt detect the'shutdown flag, a NetInterface that detects an SSO shall start tgsg shytdown When it re;
quests cmd| Set Shitdown Flag.

REQ |3 9 NL-Timing — NL - Network shutdown — Startt duetocriticalunlock
. (=d SSO—Shutdowmn

Ifit does not detect the shutdown flag, a NetInterface that detects a critical unlock shall start t55g shutgown When
itrequests cmd Set Shutdown Flag.

REQ | 3.40 NL - Timing - NL - Network shutdown - Start 55 gp,ytqown due to shutdown flag
If it detects the shutdown flag, a NetInterface shall start t55g spurdown When a critical unlock occurs.

REQ | 3.41 NL - Timing - NL - Network shutdown - Do not stop tsso shutdown

A NetInterface shall not stop tgsg shutdown-
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