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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-13: Data-link layer service definition — Type 13 elements

FOREWORD
1) International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘eomprising
national electrotechnical committees (IEC National Committees). The objgct romote
inteynational co-operation on all questions concerning standardization in the electri d ele ic figlds. To

this| end and in addition to other activities, i i o ifi¢ations,

nical Reports, t s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; ap i € i interested
in fhe subject dealt with may participate in this preparatory work. 38l iy d non-
governmental organizations liaising with the IEC also participate in #hi o g closely
itl the International Organization for Standardization (ISO) in dccorda i ned by

2) Thelformal decisions or agreements of IEC on technical mattgrs express 9 ible, i ational
congensus of opinion on the relevant subjects since eac i i rom all

3) IEC]| Publications have the form of recommendations” far int ‘ ational
Committees in that sense. While all reasonable S e i of IEC

Publications is accurate, € 1S 5 i for any
mis|nterpretation by any end user
4) rder to promote international uniformity, IE i Y cations
sparently to the maximup Si Reir nati i icati . ivgrgence
veen any |[EC Publicatioy Qnding b ) i icati indi¢ated in
latter
5) provides no markint proce indi i G i or any

6) All yisers shoul

7) No liability shall a mployees, servants or agents including individual expdrts and
merbers of its tec ational Committees for any personal injury, property damage or
othg¢r damage of/a ,ywhether direct or indirect, or for costs (including legal feg¢s) and
expgenses arising\out\o i use of, or reliance upon, this IEC Publication or any othler IEC

Publications

8) Attgntion is\drawn tey ative references cited in this publication. Use of the referenced publications is
indipperisa

9) Attgntiohy g the pogsibility that some of the elements of this IEC Publication may be the supject of

patgnt rightss IE sha notMe held responsible for identifying any or all such patent rights.

NOTE |Useof'some o associated protocol types is restricted by their intellectual-property-right holderg. In all
cases, fhe‘commitment to limited release of intellectual-property-rights made by the holders of those rights permits
a parti¢ular/data-link layer protocol type to be used with physical layer and application layer protocols |in type
COmbindlIOHb ds SPeCllied  exXpliCIty 1 e TEL 0T/7o04 serles. Use O e vdallious protocor types |1 Other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-3-13 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-3 subseries cancel and replace
IEC 61158-3:2003. This edition of this part constitutes a technical addition. This part and its
Type 13 companion parts also replace IEC/PAS 62408, published in 2005.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) deletion of the former Type 6 fieldbus, and the placeholder for a Type 5 fieldbus data-link
layer, for lack of market relevance;

b) addition of new types of fieldbuses;

c) division of this part into multiple parts numbered 3-1, 3-2, ..., 3-19.

The text of this standard is based on the following documents:

FDIS Report on voting

6504722/ ED1S 501424 1R\/D.
ASACA~/an m i n mn =g g A" A-A~/an v e n w =

Full information on the voting for the approval of this standard can be ort on

voting| indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Direstives, Pa

The cpmmittee has decided that the contents of this pub 1 until
the maintenance result date indicated on the IEC web st Atp W/ webstore.iec.chl|in the
data related to the specific publication. At this date, :

* regonfirmed;

* withdrawn;

* replaced by a revised edition, or
* anpended.
NOTE [ The revision of this standard will be synchro

The list of all the pa ustrial

communication networ
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
provided by one layer of the OS| Basic Reference Model to the layer immediately above.
Thus, the data-link layer service defined in this standard is a conceptual architectural service,
independent of administrative and implementation divisions.

@%
¥
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-13: Data-link layer service definition — Type 13 elements

1 Scope

1.1 Overview

This part of IEC 61158 provides common elements for basic tim
commjunications between devices in an automation environment. The tg

$aging
ical” is

used fo represent the presence of a time-window, within which one ¢ i ctions
are rg¢quired to be completed with some defined level of certa . i Qmnplete
specifjed actions within the time window risks failure of the app g the
actionjs, with attendant risk to equipment, plant and possibly hu
This g$tandard defines in an abstract way the externally provided hy the
Type [I3 fieldbus data-link layer in terms of
a) the primitive actions and events of the service;
b) the¢ parameters associated with eaggl imjt i 4 ich they
take; and

c) th
The p ided to

data-

e the¢ Type 13 fieldbus applicafi c dary between the application and
lin ie e

e syptems manage en
mamagemen ;

1.2 S§pecificatio

between the data-link layer and systems

The pf atrd is to specify the characteristics of conceptual data-link
layer b ritical communications, and thus supplement the OSI|Basic
Referg the development of data-link protocols for time-¢ritical
commlukica dary objective is to provide migration paths from previously-existing
industrial protocols

may be used as the basis for formal DL-Programming-Inter

Neve heless it is not a formal programming mterface and any such interface will n¢

a) the sizes and octet ordering of various multi-octet service parameters, and
b) the correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

faces.

ed to

This standard does not specify individual implementations or products, nor do they constrain

the implementations of data-link entities within industrial automation systems.

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the corresponding data-link

protocol that fulfills the Type 13 data-link layer services defined in this standard.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition

of the referenced document (including any amendments) applies.

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference

Model — Basic Reference Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference

Model — Basic Reference Model: Naming and addressing

ISO/IEC 10731, Information technology — Open Systems Interconnectioq Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols, abbreviations and cony

For the purposes of this document, the following terms, < Ols, abbreviations

and conventions apply.

3.1 Reference model terms and definitions

This [standard is based in part ¢
ISO/IEC 7498-3, and makes use of the fQ

in ISO/IEC 7498-1

3.1.1 |DL-address [7498-3]
3.1.2 |DL-address-mapp [7498-1]
3.1.3 |called-DL-address [7498-3]
3.1.4 calling- : [7498-3]
3.1.5 [7498-1]
3.1.6 [7498-1]
3.1.7 [7498-1]
3.1.8 [7498-1]
3.1.9 [7498-1]
3.1.10Q .DL-connectionless-mode transmission [7498-1]
3.1.11 correspondent (N)-entities [7498-1]

correspondent DL-entities (N=2)

correspondent Ph-entities (N=1)
3.1.12 DL-duplex-transmission [7498-1]
3.1.13 (N)-entity [7498-1]

DL-entity (N=2)
Ph-entity (N=1)

3.1.14 DL-facility [7498-1]

and
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3.1.15 flow control [7498-1]

3.1.16 (N)-layer [7498-1]
DL-layer (N=2)
Ph-layer (N=1)

3.1.17 layer-management [7498-1]
3.1.18 DL-local-view [7498-3]
3.1.19 DL-name [7498-3]

3.1.20 naming-(addressing)-domain
3.1.21 peer-entities
3.1.22 primitive name

3.1.23 DL-protocol

3.1.24 DL-protocol-connection-identifier

3.1.25 DL-protocol-data-unit [7498-1]
3.1.24 DL-relay [7498-1]
3.1.27 reset [7498-1]
3.1.28 responding-DL-address [7498-3]
3.1.29 routing [7498-1]
3.1.30 segmenting [7498-1]
3.1.31 (N)-service [7498-1]

DL-servj

Ph-servi
3.1.32 (N)-servig [7498-1]
3.1.33 [7498-3]
3.1.34 [7498-1]
3.1.3§ Dl:-service>data-unit [7498-1]
3.1.36Dl-simplex-transmission [7498-1]
3.1.37 DL-subsystem [7498-1]
3.1.38 systems-management [7498-1]
3.1.39 DLS-user-data [7498-1]

3.2 Service convention terms and definitions

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply
to the data-link layer:
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3.2.1 acceptor
3.2.2 asymmetrical service

3.2.3 confirm (primitive);
requestor.deliver (primitive)

3.2.4 deliver (primitive)
3.2.5 DL-confirmed-facility

3.2.6 DL-facility

3.2.7 |DL-local-view

3.2.8 |DL-mandatory-facility

3.2.9 |DL-non-confirmed-facility
3.2.10 DL-provider-initiated-facility
3.2.11 DL-provider-optional-facility

3.2.12 DL-service-primitive;

primitive
3.2.13 DL-service-provider
3.2.14 DL-service-user
3.2.19 DLS-user-optional-facility

3.2.14 indication (prim
acceptor.delivie

3.2.17 multi-pe
3.2.18 request (;i

requestor,s

(p

3.2.19
3.2.20

3.2.21

3.2.22 symmetrical service

3.3 Data-link service terms and definitions

3.3.1

application process
application layer task

3.3.2

async-only CN
CN that is accessed only by polling
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3.3.3

asynchronous period
second part of the Type 13 cycle, starting with a start of asynchronous (SoA) frame

3.3.4

basic Ethernet mode
mode that provides legacy Ethernet communication

3.3.5

continuous

commjunication class where isochronous communication takes place every e (the op
to multiplexed)

3.3.6

controlled node
network node without the ability to manage the SCNM mechani

3.3.7

cycle|time
time between two consecutive start of cyclic (SoC) frames

NOTE [The Cycle Time includes the time for da
cycle.

before the beginning of

3.3.8
DLCEJP-address

DL-address which design
a) one peer DL-connegstion

b) one multi-peer, p

supscriber E@n
digtinct DLSA

3.3.9

DL-segment

single| DL-subnetwakk i y of the connected DLEs may communicate directly, W
any interyeqing vhenever all of those DLEs that are participating in an ing
of co nicatign-Qre_simultaneously attentive to the DL-subnetwork during the periog

3.3.1

posite

he next

set of
thin a

ithout
tance
(s) of

DLS

distinctive point at which DL-services are provided by a single DL-entity to a single h
layer entity

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here to facilitate understanding of the
distinction between DLSAPs and their DL-addresses.

3.3.11
DL(SAP)-address

igher-

critical

either an individual DLSAP-address, designating a single DLSAP of a single DLS-user, or a

group DL-address potentially designating multiple DLSAPs, each of a single DLS-user.

NOTE This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-address to

designate more than a single DLSAP at a single DLS-user.
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3.3.12

(individual) DLSAP-address
DL-address that designates only one DLSAP within the extended link

NOTE A single DL-entity may have multiple DLSAP-addresses associated with a single DLSAP.

DLS-user-entity

DLS-user-entity

DLS-users

/
;0 DLSAP- N
DISAR address DLSAIP-
addresses addregs

DL-layer

Ph-layer

NOTE DLSAPs and PhS}

NOTE 2 DL-addresses are
NOTE $ A single tit
single PLSAP.

\all gaps (points of access) in the DLL portion of a DUSAP.

SAP-addresses and group DL-addresses associated| with a

3.3.1

isochronous data
data i } } } } } onous
data)

3.3.15

isochronous period
period within each cycle that offers deterministic operation through being reserved for the
exchange of (continuous or multiplexed) isochronous data

3.3.16

legacy Ethernet
Ethernet as standardized in ISO/IEC 8802-3 (non-deterministic operation in non-time-critical
environments)
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3.3.17

managing node
node that can manage the SCNM mechanism

3.3.18
multiplexed

communication class where cyclic communication takes place in such a way that m nodes are

served in s cycles (an alternative to continuous)

NOTE m=s=1 is a special case for multiplexed nodes, which behaves like continuous but is still multiplexed.

There are two node classes: continuous and multiplexed. Each node is a member of exactly one of these cla

Sses.

3.3.1
multiplexed timeslot

centrglized multi-end-point DL-connection offe single
distinguished DLS-user known as the p DLS-user, and a set of peer but
undisfinguished DLS-users known collecti users,

where| the publishing DLS-user can se
indiviqually), and the subg§cribing
each other).

3.3.22

NetTime
clock

3.3.23

netwd
mana
handli

3.3.24
node

ut not
not to

error

PE I
1309

Ak H 3 B " P P 1 ollial
y aS T appoarsS U o Tocar T

F
q

single'B YH

3.3.25

PollIRequest
frame which is used in the isochronous part of a communications cycle

3.3.26
PollIResponse

frame which is used in the isochronous part of a communications cycle to respond to a

PollRequest frame
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3.3.27

process data object
object for isochronous data exchange between nodes

3.3.28
protocol

convention about the data formats, time sequences, and error correction in the data exchange

of communication systems

3.3.29

receiying DLS-user
DL-sefvice user that acts as a recipient of DLS-user-data

NOTE |A DL-service user can be concurrently both a sending and receiving DLS-us

slot communication network managément

mechanism which ensures that there alli s.duting physical network access
o) elpginystic sommunication via legacy Ethernet

of the|networked nodes, tk pro

3.3.33

netwqrk cycle

bf any

basic |repeating i ange within a network that is subdivided ipto an

isochronous and an e d/and is organized by the MN

3.3.34

node
single
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3.4 Symbols and abbreviations

3.4.1 ASnd Asynchronous send (Type 13 frame type)

3.4.2 CN Controlled node

3.4.3 DL- Data-link layer (as a prefix)

3.4.4 DLC DL-connection

3.4.5 DLCEP DL-connection-end-point

3.4.6 DLE DI -entity (the local active instance of the data-link layer)

3.4.7 [DLL DL-layer

3.4.8 |[DLPCI DL-protocol-control-information

3.4.9 (DLPDU DL-protocol-data-unit

3.4.1q DLM DL-management

3.4.11 DLME DL-management entity (the lo
DL-management)

3.4.12 DLMS DL-management servi

3.4.13 DLS DL-service

3.4.14 DLSAP

3.41
3.4.1
3.4.1
3.41
3.4.1

hysical layer (as a prefix)

h-entity (the local active instance of the physical layer)

PRes

RTE
SCNM
SDO
SoA
SoC

PollIResponse frame type

Real time Ethernet

Slot communication network management
Service data object

Start of asynchronous frame type

Start of cyclic frame type
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3.5 Common conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

Service primitives, used to represent service user/service provider interactions (see ISO/IEC
10731), convey parameters that indicate information available in the user/provider interaction.

This standard uses a tabular format to describe the component parameters of the DLS
primitjives. The parameiers that apply to each group of DLS primitives are—set out In fables
throughout the remainder of this standard. Each table consists of ix ceolumns,
containing the name of the service parameter, and a column each fg ose_ primitivgs and
paranjeter-transfer directions used by the DLS:

e The request primitive’'s input parameters;
e The request primitive’'s output parameters;

e The indication primitive’s output parameters;

e The response primitive’s input parameters; and
e The confirm primitive’s output parameters.

NOTE |[The request, indication, response known as requestorfsubmit,

acceptqr.deliver, acceptor.submit, and requestqr.deh imitiyes, re§ v ee ISO/IEC 10731).
One parameter (or part of it) is listed in ea ervice
primitive columns, a code is used tq sp n the

primitive and parameter dir
M| Parameter: mapndato

U | Paramet
usage o

assumed.

namic
ter is

DLS-

(Bla

Some|entriesare er qualified by items in brackets. These may be

a)| ‘a'parameter-specific constraint

(=) indicates that the parameter is semantically equivalent to the parameter in the service
primitive to its immediate left in the table.

b) an indication that some note applies to the entry

(n) indicates that the following note n contains additional information pertaining to the
parameter and its use.

In any particular interface, not all parameters need be explicitly stated. Some may be
implicitly associated with the DLSAP at which the primitive is issued.

In the diagrams which illustrate these interfaces, dashed lines indicate cause-and-effect or
time-sequence relationships, and wavy lines indicate that events are roughly
contemporaneous.
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3.6 Additional Type 13 conventions

In the diagrams which illustrate the DLS and DLM interfaces, dashed lines indicate cause-
and-effect or time-sequence relationships between actions at different stations, while solid
lines with arrows indicate cause-and-effect time-sequence relationships which occur within
the DLE-provider at a single station.

The following notation, a shortened form of the primitive classes defined in 3.5, is used in the
figures and tables.

req request primitive

L L L

LLLAY mrareatrurt FIIIIIILIVU

cnf confirm primitive (confirmation)
res Response primitive

4 Data-link service and concept

4.1 Qverview

The Type 13 services extend Ethernet according with
mechanisms to transfer data with predictable—timi . The
commjunication services support timin i p n and
motion applications. They do not change SO/IEC 8802-3, but extend it
towargls RTE. Thus it is possible to | hernet
silicor}, infrastructure component or testand m nt equipment like a network andlyzer.

This standard specifies TW m
N
. N Ny Regular ISO/IEC 8802-3
Time-gritical a\llca-tLo.D/
Applicatio

based applications
Transport layer

¢ byjectRictiapdry | | FTP/HTTP/TELNET etc.

‘ RFC 768 (UDP) / RFC 793 (TCP)

Network lay&r ‘ RFC 791 (IP)

S ISO/IEC 8802-3 Specific scheduling extension

ISO/IEC 8802-3

re 2 — Type 13 communication architecture

This [standard specifies the data-link services that are the extension part gf the
ISO/IEE8802-3-based data-link layer.

4.1.1 Types and classes of data-link layer service
A Type 13 data link layer provides the following services:

e |sochronous-data transfer service to send an receive isochronous data.

NOTE 1 Isochronous data transfer service is typically used for the exchange of time critical data (real-time data).
e Asynchronous-data transfer. Different message types are provided:

— Service-data transfer to access the entries of the object dictionary.

— Unspecified-data transfer to communicate via legacy Ethernet frames.

— Status-data transfer for requesting the current status and detailed error information of
a node.
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— lIdent-data transfer to identify inactive nodes and/or to query the identification data of a

node.

— NMT-command transfer providing network management functions.

NOTE 2 Asynchronous data transfer is used for the exchange of non time-critical data.

e Exception-signaling transfer: The CNs are able to signal exceptions to the MN.

e NMT-status transfer providing network management data to all nodes.

All data transfers are unconfirmed, i.e. there is no confirmation that sent data has been
received. To maintain deterministic behavior, protecting the isochronous data is neither
necessary nor desired. Asynchronous data is to be protected by higher protocol layers.

4.1.1.1 Primitive of the isochronous-data service

The se¢quence of primitives for the isochronous-data service is show

Publisher
DLS-user DLE

DL{PDO.req

(DLSDU)

DL-PDO.|nd,
(DLSDU)
The ¢ DLSDU for a single subscribed DLS-user, or for all
subsc ) s passed to the local DLE via the DLS interface by
mean primitive. The DLE accepts the service request and tries tq send
the dg & or to all subscribed DLEs.
The regcéiv , attempt to deliver the received DLSDU to the specified DLS-user(9).
Therel|is noszeonfirpagion of correct receipt at the remote DLEs or of delivery to the intended
DLS-Jser(s); acknowledgements do not occur. When the DLSDU is transmitted, it reaches all
subscribed DLEs approximately concurrently (ignoring signal propagation delays).| Each

addressed DLE that has received the data DLPDU error-free passes the DLSDU and
associated addressing information to the local DLS-user by means of a DL-PDO indication

primitive.

4.1.1.2 Primitive of the asynchronous-data service

4.1.1.2.1 Service-data service

The sequence of primitives for the service-data service is shown in Figure 4.
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Client Server
DLS-user DLE \ DLE DLS-user
DL-SDO.req,| E
(DLSDU) ~~"“‘~~~\___~ !
" DLPDU
Tl DL-SDO.ind,
(DI SDUY

(DL-SDO.cnf |

(DLSDU)

DL-SDO\res

(

S

The ¢ local
DLE : t DLE
acceplts the service request, forms an appropris ries to
send

Upon ciated
inform

For a g client
DLS-y as the DLSDU parameter of a DL-SDO response

primit
contai

Upon
DLSD
primit

As the TypeXd
duringd the(transfer.

sesyunconfirmed services on the data link layer, no time limit is ch

service response, forms an appropriate DLPDU

s the
hation

ecked

4.1.1.2.2 Unspecified-data transfer

The sequence of primitives on unspecified-data transfer (UDT) is shown in Figure 5.

DL-UDT request and DL-UDT indication correspond to the MA_DATA request and MA_DATA

indication defined by ISO/IEC 8802-3 respectively.
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Local node Remote node
DLS-user DLE \ DLE DLS-user
DL-UDT.req ] _ !
(DLSDU) ~~"“‘~~~\___~ !
" DLPDU
(PhPDU) ===~

! TTm---. | DL-UDT.ind,

X (DI SDU

! \

DLS-user

:
X

DL-STA.cnf

DL-STA.req »l

P.3 Status-data transfer

pquence of primitives on status-data transfer is shown_i

Master

U o o2 N

Figure 5 — Sequence diagram of an unspecified-data tra

fenservic

Slave
DLS-user

Te--ll DL-STA.indII

e DL-STA.res

(DLSDU)

BESDy

Figure 6 — Sequence diagram of a status-data transfer service

The master DLS-user requests a status-data frame from a slave node with a DL-STA request

primitive, requesting data from the remote DLS-user.

Upon receiving the data DLPDU error-free, the slave DLE forms a local DL-STA indication
primitive and passes it to the DLS-user. The slave DLS-user prepares a DLSDU for the
master DLS-user and passes it to the local DLE as the DLSDU parameter of a DL-STA
response primitive. The slave DLS-user is responsible for having prepared a valid DLSDU,
ready for transmission by the slave DLE.
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When a reply DLPDU is received by either the master DLS-user or any other node, the DLE
passes the conveyed DLSDU to the local DLS-user by means of a DL-STA confirmation
primitive.

As the Type 13 uses unconfirmed services on the data link layer, no time limit is checked
during the transfer.

4.1.1.2.4 |dent-data transfer

The sequence of primitives on ident-data transfer is shown in Figure 7.

Master lave

DLS-user DLE , DLE S<user
1
1
1
|
1
DL-IDE.req f |
:
1
1

DL-IDE.ind N
e DL-IDE.res
Other (DLSDU)
nodes
<_DL.IDE cnf
DLSDU)

The maste equests a ident-data frame from a slave node with a DL-IDE request
primitjve, requesting gata from the remote DLS-user.

Upon |re¢eiving the data DLPDU error-free, the slave DLE forms a local DL-IDE indication
primitive."and passes it to the DLS-user. The slave DLS-user prepares a DLSDU fpr the
master DLS-user and passes it to the local DLE as the DLSDU parameter of a DL-IDE
response primitive. The slave DLS-user is responsible for having prepared a valid DLSDU,
ready for transmission by the slave DLE.

When a reply DLPDU is received by either the master DLS-user or any other node, the DLE
passes the conveyed DLSDU to the local DLS-user by means of a DL-IDE indication primitive.

As Type 13 uses unconfirmed services on the data link layer, no time limit is checked during
the transfer.
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4.1.1.2.5 NMT-command transfer

The sequence of primitives on NMT-command transfer is shown in Figure 8.

Master Slave
DLS-user DLE DLE DLS-user
DL-CMD.req N
(DLSDU) \"“‘\\__\

/ /

.’
> & D.ind,,
x \)LSD )

transfer service

o

—
o 0]

O

cC

Figure 8 — Sequence diagram of an NMT<comima

The master DLS-user prepares a DLSDU for a cuser, for a group of|slave
DLS-U i he local DLE via th¢ DLS
interfg epts the service requept and

tries t

The r¢ U to the specified DLS-user(s).

There|i

; &gmote DLEs or of delivery to the intended
DLS-dser(s); acknowl

Hen the DLSDU is transmitted, it reaches all

slave IDLEs approxim ignoking signal propagation delays). Each addressed
slave [DLE that i ‘ ] error-free passes the DLSDU and assogiated
information to theN6caNDL eanhs of a DL-CMD indication primitive.

4.1.1.

The s
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Master Slave
DLS-user DLE \ DLE DLS-user
DL-IERRreq ] :
PLIERRonf | o------mTTTTTTT
ERR.re
([DL-ERR.ind | __---""""
_ L-ERR.cnfI

The npaster DLS-user prepares a DLSDU for axsihg of the
excep S S ans of
a DL-IERR request primitives The a to the
slave DLE.
The receiving DLE atte ing to
the D|S-user i 2 eption
initialigzation signal B »
When ACk DLPDU is received, the local DLE passes a completion
status S
For e the slave DLS-user prepares a DLSDU for the master DLS-usegfr. The
DLSD pjocal DLE via the DLS interface by means of a DL-ERR rgquest
primit s the service request and tries to send the data to the master DLE.
Upon Jreeeiving the data DLPDU error-free, the master DLE forms a local DL-ERR indication
primitive’and passes it to the DLS-user. DLE internally, the DLE confirms the receipt |of the

exception signal by response with an acknowledge signal.

When an error-free acknowledgement DLPDU is received, the local DLE passes a completion
status to the local DLS-user by means of a DL-ERR confirm primitive.

The master of the exception signaling system is the managing node (MN), which initializes the
exception system on each CN at startup. Occurring errors are signaled by the CN via the
exception signaling system to the MN. Exception signaling is done with a single data bit.

4.1.1.4 NMT-status transfer

The sequence of primitives on NMT-status transfer is shown in Figure 10.
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Slave
DLS-user

The

uses

The rqg

There
DLS-U
slave
slave
information to the local D

4.1.2 |Addressing
Each DL—entity
DL-addresses is liMi

The D|L-address 2

The O
opera
be assi

NOTE
switchgs).

o

note DLESs

vahently assigned to the MN. A node set to the node |
& node has MN functionality. Devices with pure CN function ¢annot

DL-NMT.ind

sed to
 DLE
L Es. It

).

. or of delivery to the intended
e DLSDU is transmitted, it reach
ropagation delays). Each addressed
€ passes the DLSDU and assofiated
T indication primitive.

es all

vidual
ment.

D 240

either configured by the application process or is set on the device (e.g. using address

(individual) DL-address Description
Type 13 Node ID
0 Invalid
1..239 Regular Type 13 CNs
240 Type 13 MN
241..250 Reserved
255 Type 13 broadcast
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4.2 Detailed description of isochronous-data services

4.2.1

General

This DL service provides unconfirmed data transfers between pre-established point-to-point,
or point-to-multipoint DLCEPs.

4.2.2 Sequence of primitives

The isochronous data service primitives and the parameters are summarized in Table 2, the
primitive sequence is shown in Figure 3.

4.2.3

4.2.3.

This {
(Unicad

Fmim-\

Function Location Primitive Direction /uémeters
Transmit isochronous-data | Publisher DL-PDO.req | To DLE \mr\
Receive isochronous-data | Subscriber | DL-PDO.ind

NOTE In this table, time increases from top to bg,t»cm\

X

I Function

Transmit / receive isochronous-data

RLSD

N

O

ed error-free,

to a single subscribed
at the same time. At each addn
is delivered to a

gtation

essed
single

local PLS-user (Unicast) Broadcast). There is no confirmation to
the sgnding DLS-user has taken place
4.2.3.2 Types %:S
4.2.3.2.1 Gener
Table|3 indicates mit / receive isochronous-data service
Table 3 >~Jrans ive isochronous-data primitives and the parameters
\ DL-PDO Request Indication
Weter name Input Output
$_addr M (=)
D_addr M M (=)
DLSDILI M M (—)

4.2.3.2.2 S_addr
The S_addr (source-address) parameter specifies the DL-address of the published DLE.

4.2.3.2.3 D_addr

The D_addr (destination-address) parameter specifies the DL-address of the subscribed DLE.
The value 255, used for broadcast message, is used by CNs and once per Type 13 cycle by
the MN.

NODE: The MN must send a dedicated PDO frame to every configured and active node, which correspondents to
the PReq frame. The accessed node responds its PDO frame via a broadcast to all nodes, which correspondents to
the PRes frame. The PReq / PRes procedure is repeated for each configured and active isochronous CN. When all
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configured and active isochronous CNs have been processed, the MN may be sent a multicast PRes frame to all
nodes. This frame is dedicated to transfer data relevant for groups of CNs.

4.2.3.2.4 DLSDU

This parameter specifies the information that is transferred by buffer transfer from the local
DLE as a publisher to the remote multi-peer DLEs as subscribers.

4.3 Detailed description of asynchronous-data service

4.3.1 Service-data transfer
4.3.1.1 General

This DL service provides a relationship between a single client and a si arvers Al client
issueg a request (upload/download) thus triggering the server to perfor task| After
finishing the task the server answers the request.

4.3.1.2 Sequence of primitives

The sprvice-data transfer service primitives and the paranp arized in Tgble 4,

the prjmitive sequence is shown in Figure 4.

Table 4 — Primitives and parameters used|on sefviceddata sfer service

AN

Function (\Qcagéh\ (primi(ivek)Di‘ge;Xion Parameters
Transmit client request to server LCIie}\ DL SDO&\}A DLE C_addr

S_addr
SDO_Prio

< (N DLSDU

Receive client reW\ SeM )3>Do.ind From DLE | C_addr
S_addr

[\ DLSDU

(AN
Transmitserv rrero to clignt=\Serv DL-SDO.res | To DLE C_addr
S_addr
SDO_Prio
/\ DLSDU
Receiver sgerver re or\) Client DL-SDO.cnf | From DLE | C_addr
S_addr
/\ DLSDU

NB{E \I\n } té?le,}me/increases from top to bottom.

4.3.1.B Transmit / receive service-data

4.3.1.8.7, Function

DL-SDO request allows the DLS-user to transfer data of the corresponding DLS-user buffer to
the send_buffer of the local DLE where the DLE is the client.

With DL-SDO indication the server receives the transferred data from the client.

In the case of a necessary response, the client uses the DL-SDO response to transfer data of
the corresponding DLS-user buffer to the send-buffer of the local DLE.

With DL-SDO confirmation the client receives the transferred data from the server.

According to the load of the asynchronous slot, a time delay between request and indication is
possible.
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The data transfer is an unconfirmed service. The DLS-user is responsible for managing the
correct data flow.

4.3.1.3.2 Types of primitives and parameters

4.3.1.3.2.1 General

Table

5 indicates the parameters of transmit service-data to server service.

Table 5 — Transmit / Receive service-data primitives and the parameters

Dl snn anllnel‘ InAinaHnn Dnepr\nen !‘nnﬁrmaﬁnn

Parameter name Input Output Input ( Output
C_addr M M (=) M (=), (M (#)
S_addr M M (=) ME& NN MEN
SDO_Prio U \
DLSDU M \ W

4.3.1.8.2.2 C_addr

The C| _addr (client-address) parameter specifies

4.3.1.8.2.3 S_addr

The S| addr (server-address) parameterspecifi

4.3.1.
The S
4.3.1.

This p

4.3.2
4.3.2.

This 1
DLCE

4.3.2.

B.2.4 SDO_Prio
DO_Prio param

B.3 DLSDQ
arameter spgci

P Sedquence of primitives

eue.

-point

The unspecified-data service primitives and the parameters are summarized in _lable 6, the

primiti

ve sequence is shown in Figure 5.

Table 6 — Primitives and parameters used on the unspecified-data service

Function Location Primitive Direction | Parameters
Transmit unspecified-data | Local DL-UDT.req | To DLE S_addr
D_addr
UDT_Prio
DLSDU
Receive unspecified-data | Remote DL-UDT.ind | From DLE | S_addr
D_addr
DLSDU
NOTE In this table, time increases from top to bottom.
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4.3.2.3 Transmit / Receive unspecified-data
4.3.2.3.1 Function

This service permits a local DLS-user to transfer a DLSDU to a single subscribed station. At
the addressed station this DLSDU, if the respective DLPDU is received error-free, is delivered
to the local DLS-user. There is no confirmation to the sending DLS-user that such an intended
delivery has taken place.

4.3.2.3.2 Types of primitives and parameters

4.3.2.83.2.1 General

Table|7 indicates the parameters of transmit / receive unspecified-datxservi¢e:

Table 7 — Transmit / receive unspecified-data primitiv

a
DL-UDT | Requesh | iR8ication
Parameter name Thput \eutp
PRV BT
/ M

D_addr /\\ U (=)
UDT_Prio N /\ > {
DLSDU \w\

amete ss

ecifies DL-address of the local DLE.

W)
M / M (=)

4.3.2.8.2.2 S_addr

The S| addr (source-address) pa

4.3.2.83.2.3 D_a

The D|_addr (des i
4.3.2.3.2.4 UDT/Pn
The UDT_Prig™p ) i leue.

4.3.2.8.3

This paramete fies*the DLS-user data that is transferred by the DLE.

4.3.3 |Status-data transfer
4.3.3.—General

This DL service provides a single master slave relationship. A master issue a request (status-
frame) thus triggers the slave to provide the data upon receiving of an indication primitive.
The Slave responses with the status DLSDU to the master and all active nodes.

4.3.3.2 Sequence of primitives

The status-data transfer service primitives and the parameters are summarized in Table 8, the
primitive sequence is shown in Figure 6.
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Table 8 — Primitives and parameters used on status-data transfer service

Function Location Primitive Direction | Parameters
Request status response from slave Master DL-STA.req | To DLE S_addr
Receive master request and prepare status response | Slave DL-STA.ind | From DLE | S_addr
Transmit status response to master Slave DL-STA.res | To DLE DLSDU
Receive status response from slave Master DL-STA.cnf | From DLE | S_addr
DLSDU
NOTE In this table, time increases from top to bottom.

4.3.3.3 Request status-data
4.3.3.8.1 Function

DL-STA request allows the DLS-user to request a status respon

With DL-STA indication the slave prepares the status and
to the|master.

ponse

With DL-STA confirmation the master and all othe ] data

from the slave.

Accor tion is

possil]

4.3.3.
4.3.3.

Table

a primitives and the parameters

\ DM Request Indication Response Confirmation
F{n\ramgtsﬁqa}\e ) Input Output Input Output
NN W W
PBLSBY- \ M M (=)

4.3.3.8.2¢2" S_addr

The S_addr (slave-address) parameter specifies the DL-address of the slave DLE, which is
expected to reply with its status.

4.3.3.3.2.3 DLSDU

This parameter specifies the DLS-user data (status message) that is transferred by the DLE.

NOTE Some of the status parameters are inserted / removed by the DLL because of duplicated appearance of
this information in normal frames and in the status message.
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4.3.4 ldent-data transfer
4.3.41 General
This DL service provides a single master slave relationship. A master issues a request (Ident-

frame) thus triggers the slave to provide the data upon receiving of an indication primitive.
The Slave response with the ident DLSDU to the master and all active nodes.

4.3.4.2 Sequence of primitives

The ident-data transfer service primitives and the parameters are summarized in Table 10, the
primitive sequence is shown in Figure 7.

Table 10 — Primitives and parameters used on ident-data transfer segvice

Function Location Primitive /Dlhictio\ ara}te\ters

Request ident response from slave Master DL-IDW To\S{LE\ W
Receive master request and prepare ident response | Slave DL-ID\S\ind W\D\LE S_addr

TrHansmit ident response to master Slave 6L\-IBEQ§ DLE\ DLSDU
Receive ident response from slave Mast D IBE\@ thnm S_addr
DLSDU

/N
NOTE In this table, time increases from top to botton((\\)/
N\

AN
J

4.3.4.3 Request ident-data

4.3.4.83.1 Function

DL-STA request allows the

With DL-STA indicatio e ident and responses it with DL-STA resjponse
to the[master.

With DL-STA confj ) ] data
from the slave.

Accorfling to g of 2 tion is
possilple

4.3.4.3.2 Type
4.3.4.83.2.1 Genera

445 H 4 ol & el PR Y :
Table FTIraieates i parditicielrs Ul TUCTIL Udld STTVILC.

Table 11 — Ident data primitives and the parameters

DL-IDE | Request Indication Response Confirmation
Parameter name Input Output Input Output
S_addr M M (=) M (=)
DLSDU M M (=)

4.3.4.3.2.2 S_addr

The S_addr (slave-address) parameter specifies the DL-address of the slave DLE, which is
expected to reply with its ident parameter.
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4.3.4.3.2.3 DLSDU

This parameter specifies the DLS-user data (ident message) that is transferred by the DLE.

NOTE Some of the ident parameters are inserted / removed by the DLL because of duplicated appearance of this

information in normal frames and in the ident message.
4.3.5 NMT-command services

4.3.5.1 General

This DL service provides unconfirmed data transfers between point-to-point, or point-to-

multipoint DLCEPs.

4.3.5.2 Sequence of primitives

The NMT-command service primitives and the parameters are sugfm
primitive sequence is shown in Figure 8.

Table 12 — Primitives and parameters used on tZe\k -cg

Function Location Primity—\w:n\ P\a{a}rete/rs

Transmit NMT-command | Master DL-C .re To D \QE;er
\ A pDrsbu

Receive NMT-command %ré?e\ /ﬁ&c@o.ind( @q@/ DLSDU

NOTE In this table, time inck(ses\f@Qop hs\bottava.\_/

4.3.5.3 Transmit/ receiveN\NMT-com an% s

4.3.5.83.1 Function

This gervice permits a
(Unicast), or to ;
station this DLSDVY, i

local >

the s¢ nded delivery has taken place.
4.3.5.8. Jrimiti and parameters

4.3.5.8.2;

Table s theyparameters of NMT-command service.

Table 13 — NMT-command primitives and the parameters

ansfer a DLSDU to a single subscribed {
s (Broadcast) at the same time. At each addr
PDU is received error-free, is delivered to a
DLS-users (Broadcast). There is no confirmation to

2, the

tation
essed
single

DL-CMD Request Indication
Parameter name Input Output
D_addr M
DLSDU M M (=)

4.3.5.3.2.2 D_addr

The D_addr (destination-address) parameter specifies the DL-address of the subscribed DLE.
The value 255, used for broadcast message, indicates this message for all connected nodes.
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4.3.5.3.2.3 DLSDU

This parameter specifies the information that is transferred by buffer transfer from the local

DLE a

s a publisher to the remote multi-peer DLEs as subscribers.

The further differentiation between different possible NMT commands and the interpretation of
the included NMT command data is in responsible of the APL.

4.4 Detailed description of exception-signaling services

4.41

General

This [

4.4.2

The eikception-signal service primitives and the parameters are sutnmarized j

primit

L service provides confirmed exception-signaling between point-to-poi DLCEFES.

Sequence of primitives

ve sequence is shown in Figure 9.

Fable 14 — Primitives and parameters used on the@ce\iowna ing servicg

4, the

Function LocatiO}/ Primiti B Di>€\ctM Parameter$
Request exception-signaling initialization Ma}tsr& gIE,E{R\.‘%q LE D_addr
onfirmation of exception-signaling initWon )ﬂ&steh I{L-Iér\;}j{.c‘\nf PFrom DLE | D_addr
Request exception-signaling Iave\ D\KERR.DJq To DLE S_addr
Exception-signaling indication /A N{?m{ DL-ERR.ind | From DLE | S_addr
onfirmation of exception-signaling \ \ila\k\ \PE—ERR.cnf From DLE | S_addr

P

4.4.3

4.4.3.
This
node

The
acco
confir

Only t

dervice is

IOTE In this table, tm&nc&é fr%\\o Mm ‘\)
N

Exceptio@n >

I Function

gxception signaling system. It is accomplished orj

mas u i i i the DL-IERR request primitive. Afte

he NN shall use this service.

r

4.4.3.2 Types of primitives and parameters
4.4.3.2.1.1 General

Table

15 indicates the parameters of exception-signaling initialization.

Table 15 — Exception-signaling initialization primitives and the parameters

DL-IERR Request Confirmation

Parameter name Input Output

D_addr M M (=)

each

the

HIERR
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4.4.3.2.1.2 D_addr

The D_addr (destination-address) parameter specifies the DL-address of the subscribed DLE.
The global address (255) for broadcast and the MN address (240) is not permitted.

4.4.4

Exception-signaling

4.4.4.1 Function

This service is used to signal an exception to the MN.

A slave requests this service with the DL-ERR request primitive. The addressed master gets

an DU-ERR 1ndication primituve. Arter accomplishment of the signaling ths

confir

Only t

As lomg as an active exception-signaling process is active, tR

excep

4.4.4,
4.4.4,

Table

4.4.4.21.

The §
global

4.5 N
4.51

This [

lave rece

ation with the DL-ERR confirmation primitive.

he CN shall use this service. The addressed master is always

tions.

P Types of primitives and parameters
P.1.1 General

DL-ERR Indication Confirmation

\
Paramete(na}l\g /\\ | pu‘s > Output Output
S_addp\_ N ) M

L service prqvides unconfirmed data transfers between point-to-multipoint DLCEP

4.5.2

Sequence of primitives

ves a

-. The

The NMT-status service primitives and the parameters are summarized in Table 17, the
primitive sequence is shown in Figure 10.

Table 17 — Primitives and parameters used on the NMT-status service

Function Location Primitive Direction | Parameters

Transmit NMT-status | Master DL-NMT.req | To DLE S_addr

Receive NMT-status | Slave DL-NMT.ind | From DLE | S_addr
NMTStatus

NOTE |In this table, time increases from top to bottom.
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4.5.3 Transmit / Receive NMT status
4.5.3.1 Function

This service permits a local DLS-user to transfer a DLSDU to all other subscribed stations
(Broadcast) at the same time. At each addressed station this DLSDU, if the respective DLPDU
is received error-free, is delivered to all local DLS-users (Broadcast). There is no confirmation
to the sending DLS-user that such an intended delivery has taken place.

This service reports the current status of the MN (source address = 240) and the CNs NMT
state machine.

4.5.3.p Types of primitives and parameters
4.5.3.2.1 General
Table|18 indicates the parameters of NMT-status service.
Table 18 — NMT-status primitives andzhe\ ra& rs

DL-NMT | Regitest "\ ‘ldication
Parameter name / m Inp\\ }Dutput

S_addr (\\,// A M
NMTStatus < <\\ C K W/ M (=)

4.5.3.2.2 S_addr

The S| addr (source-addrg

4.5.3.2.3 NMTStatus
This parameter Stdtus of the corresponding node. Permitted yalues
for this parametersdr $458-5-13.
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