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Foreword

The text of document 65C/476/FDIS, future edition 1 of IEC 61158-6-16, prepared by SC 65C, Industrial
networks, of IEC TC 65, Industrial-process measurement, control and automation, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61158-6-16 on 2008-02-01.

This and the other parts of the EN 61158-6 series supersede EN 61158-6:2004. Together with
EN 61158-2:2008 and its companion parts for Type 16, it also partially replaces EN 61491:1998 which is
at present being revised (to be issued as a Technical Report).

With respect to EN 61158-6:2004 the following changes were made:
— deletion of Type 6 fieldbus for lack of market relevance;

— addition of new fieldbus types;

— partition into multiple parts numbered 6-2, 6-3, ...6-20.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-11-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-02-01

NOTE Use of some of the associated protocol types is restricted by their intellectual-property-right holders. In all cases, the
commitment to limited release of intellectual-property-rights made by the holders of those rights permits a particular data-link layer
protocol type to be used with physical layer and application layer protocols in type combinations as specified explicitly in the
EN 61784 series. Use of the various protocol types in other combinations may require permission from their respective
intellectual-property-right holders.

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61158-6-16:2007 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60559 NOTE Harmonized as HD 592 S1:1991 (not modified).
IEC 61158-3-16 NOTE Harmonized as EN 61158-3-16:2008 (not modified).
IEC 61784-1 NOTE Harmonized as EN 61784-1:2008 (not modified).
ISO/IEC 8877 NOTE Harmonized as EN 28877:1993 (not modified).

1ISO 8601 NOTE Harmonized as EN 28601:1992 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 61158-4-16 -1 Industrial communication networks - EN 61158-4-16 2008 2
Fieldbus specifications -
Part 4-16 Application layer service definition -
Type 16 elements

IEC 61158-5-16 -1 Industrial communication networks - EN 61158-5-16 2008 ?
Fieldbus specifications -
Part 5-16 Application layer service definition -
Type 16 elements

ISO/IEC 7498-1 - Information technology - Open Systems EN ISO/IEC 7498-1 1995 %
Interconnection - Basic Reference Model:
The Basic Model

ISO/IEC 8822 1994  Information technology - Open Systems - -
Interconnection - Presentation service definition

ISO/IEC 8824-2 -1 Information technology - Abstract Syntax - -
Notation One (ASN.1): Information object
specification

ISO/IEC 9545 -1 Information technology - Open Systems - -
Interconnection - Application Layer structure

ISO/IEC 10731 -1 Information technology - Open Systems - -

Interconnection - Basic reference model -
Conventions for the definition of OSI services

1)

2)

Undated reference.

Valid edition at date of issue.

SEK Svensk Elstandard



SEK Svensk Elstandard



-2- 61158-6-16 © IEC:2007(E)

CONTENTS
INTRODU CTION L.ttt e e e e e et e et e et e et e e e e e e e enns 6
IS T o7 o Yo 1P 7
Tl GENEIAl e 7
1.2 SPECIHICAIIONS e 8
1.8 CON OIMANCE .. e e e 8
NOIrMALIVE FTEFEIENCES . .eiiit i e 8
Terms, definitions, abbreviations, symbols and conventions ..., 8
3.1 Referenced terms and definitions ... 8
3.2 Additional terms and definitions for Type 16 ..........cooiiiiiiii e, 10
3.3 Additional abbreviations and symbols for Type 16 .......cccoviiiiiiiiiiiiiiiieeee, 11
B4 CONVENTIONS Lo e 11
A DS T ACE S M AX . i e 11
D TrANS O SY M AX it it 12
Bl INtrOdUCHION L. 12
5.2 RTC-MDT PDU merged abtract and transfer syntax............ccccoocoiiiiiiniiici e, 12
5.3 RTC-AT PDU merged abtract and transfer syntax..........ccoocoiiiiiiiiii, 12
5.4 RTC-MDT PDU €NCOING ...ttt e eens 13
5.5 RTC-AT PDU €NCOAING . ..uiiiitiiiiiiiiiiie e e e e eaas 13
Structure of FAL protocol state machines ..o, 13
AP-Context state machine ..., 15
A T O 1 1Y Y 1 PP 15
A S ] €= | (== S PP 15
7.3 States, events and transitions. ..o 15
8 FAL service protocol machine (FSPM) ... 16
. Tt I O N 7Y Y 1 PP 16
8.2 MG T SBIVICES ittt e e e e 16
8.3 IDIN SIVICES ittt e 17
8.4  CYCIDN SBIVICES . cuitiii ittt e e 17
8.5  File transSmisSSiON SEIVICES .....oiiiiii i e 17
9 Application relationship protocol machine (ARPM) .......ccoiiiiiiiiiiii e, 18
1S T I O 1 1Y Y 1 PP 18
0.2 Master AR P M L. e 18
9.3 SlaVve ARPIM ... 19
9.4 Primitives received from the FSPM ..., 20
9.5 Indications received from the DMPM ... 22
10 DLL mapping protocol machine (DMPM) ... 23
O B O 1Y 2= V=PRI 23
10.2 Primitives received from the ARPM..... ..., 23
10.3 Indications received from the DL ..., 23
71 [ o = o 1 /278 24
Figure 1 — Relationships among protocol machines and adjacent layers ................ccooieenn.n. 14
Figure 2 — APCSM state diagram .........oiiiiiiiiii e e 15
Figure 3 — ARPM master AR state diagram ..........o.oviiiiiiiii e 18

SEK Svensk Elstandard



61158-6-16 © IEC:2007(E) -3-

Figure 4 — ARPM slave AR state diagram ..........oooiiiiii 19
Table 1 — RTC-MDT PDU attribute format ....... ... 12
Table 2 — RTC-AT PDU attribute format ... 12
Table 3 — RTC-MDT PDU attribute encoding ........cccoiuniiiiiiii e 13
Table 4 — RTC-AT PDU attribute encoding ..o 13
Table 5 — APCSM state-event table ... 16
Table 6 — ARPM master state-event table ... 19
Table 7 — ARPM slave state-event table..........oo 20
Table 8 — ARPM t0 DL Ma P Ping cououi it e et e e e e e et e e e eneanas 23
Table 9 — DL to ARPM Mapping . c.uoeeiieee ettt 23

SEK Svensk Elstandard



-6- 61158-6-16 © IEC:2007(E)

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.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variety of purposes:

e as a guide for implementors and designers;
o for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the open systems environment;

e as a refinement to the understanding of time-critical communications within OSI.
This standard is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this standard together with other standards

positioned within the OSI or fieldbus reference models, otherwise incompatible systems may
work together in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-16: Application layer protocol specification — Type 16 elements

1 Scope

1.1 General

The fieldbus Application Layer (FAL) provides user programs with a means to access the
fieldbus communication environment. In this respect, the FAL can be viewed as a “window
between corresponding application programs.”

This standard provides common elements for basic time-critical and non-time-critical
messaging communications between application programs in an automation environment and
material specific to Type 16 fieldbus. The term “time-critical” is used to represent the
presence of a time-window, within which one or more specified actions are required to be
completed with some defined level of certainty. Failure to complete specified actions within
the time window risks failure of the applications requesting the actions, with attendant risk to
equipment, plant and possibly human life.

This standard define in an abstract way the externally visible service provided by the different
Types of fieldbus Application Layer in terms of

e an abstract model for defining application resources (objects) capable of being
manipulated by users via the use of the FAL service,

e the primitive actions and events of the service;

e the parameters associated with each primitive action and event, and the form which they
take; and

o the interrelationship between these actions and events, and their valid sequences.
The purpose of this standard is to define the services provided to

e the FAL user at the boundary between the user and the Application Layer of the Fieldbus
Reference Model, and

e Systems Management at the boundary between the Application Layer and Systems
Management of the Fieldbus Reference Model.

This standard specifies the structure and services of the IEC fieldbus Application Layer, in
conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI Application
Layer Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing
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such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-16.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in subparts of IEC 61158-6.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.

There is no conformance of equipment to this application layer service definition standard.
Instead, conformance is achieved through implementation of conforming application layer
protocols that fulfill any given Type of application layer services as defined in this standard.

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.

IEC 61158-4-16, Industrial communication networks — Fieldbus specifications — Part 4-16:
Data-link layer protocol specification — Type 16 elements

IEC 61158-5-16, Industrial communication networks — Fieldbus specifications — Part 5-16:
Application layer service definition — Type 16 elements

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

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model — Part 1: The Basic Model

ISO/IEC 8822:1994, Information technology — Open Systems Interconnection — Presentation
service definition

ISO/IEC 8824, Information technology — Open Systems Interconnection — Specification of
Abstract Syntax Notation One (ASN.1)

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure
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