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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-9: Application layer protocol specification —
Type 9 elements

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization f i comprising
all national electrotechnical committees (IEC National Committees) The obj i promote
interpational co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International iffjcations,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides { hs “IEC

Publ|cation(s)”). Their preparation is entrusted to technical committees; a afjona j interested
in tHe subject dealt with may participate in this preparatory waork. \ nd non-
governmental organizations liaising with the IEC also part|0|pate i i . IEC\collaborateg closely
with |the International Organization for Standardization (ISO 3 it i ined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an intefnational
consensus of opinion on the relevant subjects since e i \iitee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recom ion3 international use/and are accepted by IEC National
Compmittees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC
Publ|cations is accurate, IEC cannot be i the way in which they are used or|for any

misipterpretation by any end user.

4) In o ications
trangparently to the maxi i i ] i icati . iergence
between any IEC Publication Qndi iona i icati ind|cated in
the lptter.

5) IEC |tself does not provide & } nformity
assejssment ser i e for any
services carried ®

6) Allu

7) No |l erts and
mem and’lEC National Committees for any personal injury, property damage or
othe tsoever, whether direct or indirect, or for costs (including legal fdes) and
expe ication, use of, or reliance upon, this IEC Publication or any ofher IEC
Publ

8) Attention_i A atlve references C|ted |n this publication. Use of the referenced publications is
indisjpensab

9) Attention istdrawn_to the possibility that some of the elements of this IEC Publication may be the siybject of
patept rij . fratl not be held responsible for identifying any or all such patent rights.

NOTE 1 Llsa of soma of the assaociated nrotacol tunes is rastricted hyv thoir intallactual.nranartyvariaht haol ders_ 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 profile parts. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International Standard IEC 61158-6-9 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main change with respect to the previous edition is listed below:
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e Correction of Table 32.

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

FDIS Report on voting
65C/607/FDIS 65C/621/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

A list [of all parts of the IEC 61158 series, published under the gereral i
commynication networks — Fieldbus specifications, can be found on the/E

The cgmmittee has decided that the contents of this publication
the stability date indicated on the IEC web site under "http:/&
related to the specific publication. At this date, the publication

* recpnfirmed;

* withdrawn;

* repjaced by a revised edition, or

+ amgnded.

NOTE 2| The revision of this standard will be WONiZ

e

of'the IEC 61158 series.



https://iecnorm.com/api/?name=fb7d49955176c16fc6268e0ee48d06db

61158-

6-9 © IEC:2010(E) -7-

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

e as
e for
e as

e as

effecto
positio
work td

£
Ul YUTpUovTo.

A guide for implementors and designers;

use in the testing and procurement of equipment;

gether in any combination.

R

ment;

nsors,
r}wdards
s may
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-9: Application layer protocol specification —
Type 9 elements

1 Scope

1.1 Ggneral

The Fieldbus Application Layer (FAL) provides user programs with\g 1 ss the
fieldbus communication environment. In this respect the FAL cam be\vi vindow
betwegn corresponding application programs.”

This dtandard provides common elements for basic {critical
messafing communications between application progra (tomati i nt and
material specific to type 9 fieldbus. The term “time-cyitical” e bsence
of a time-window, within which one or more specifijed i q pleted
with spme defined level of certainty. Fallure to corptete gpech jed actions within the time
window risks failure of the applica ing het|o g, with attendant fisk to

This sla i i isible behavior provided by thg Type
9 field

a) the| abstract syntax defining icati protocol data units conveyed bg¢tween
communicating apph i€

b) the| transfer sy pplication layer protocol data units conveyed bg¢tween
communicatk

c) the visible
bet

d) the visible
bet

The pyn

1) def

2) defjne the'extemally visible behavior associated with their transfer.

Th tonmdord oo o tha A~eatanal ~Ff 2+ T O b ognenlinoti s (P8 ) H
IS Stafaatra SPTCLCITTS— e PpToTtoOC0T— Ot TC —ypeT—o et UHS GFPIIUGLIUII LI=B eI’, N

1= A
conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI Appllcatlon
Layer Structure (ISO/IEC 9545).

fia
1

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 61158-5-9.

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 IEC 61158-6.
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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.
Conformance is achieved through implementation of this application layer protocol
specification.

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 feferenced document (Including any amendments) applies.

IEC 60559, Binary floating-point arithmetic for microprocessor system

IEC 61158-3-1, Industrial communication networks — Fieldbus specificatik - Data-
link layler service definition — Type 1 elements

IEC 61|158-4-1, Industrial communication networks — FieldbUrs B0 S - Data-
link layer protocol specification — Type 1 elements

IEC 61158-5-5, Industrial communication net it 5-5:

IEC 61158-5-9, Industrial communicatiol it 5-9:

ISO/IEC 7498-1, Informa
Model] The Basic Modg/

erence

ISO/IEC 8824-1
Specification of

Abstract Syntax Notation One (ASN.1):

ISO/IEC 8825-1 . jogy -- ASN.1 encoding rules: Specification of| Basic
Encoding Rules (E . 1 Encoding Rules (CER) and Distinguished Encoding Rules
(DER)

ISO/IE q technology — Open Systems Interconnection — Application Layer
structy

ISO/IEC A0Z31, Information technology — Open Systems Interconnection — Basic Reference
Model |-"Conventions for the definition of OS| services

3 Terms, definitions, symbols, abbreviations and conventions
For the purposes of this document, the following terms and definitions apply.

3.1 Terms and definitions from other ISO/IEC standards

3.1.1 Terms and definitions from ISO/IEC 7498-1

a) abstract syntax

b) application entity

c) application process

d) application protocol data unit
e) application service element
f)  application entity invocation
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g) application process invocation
h) application transaction

i)  presentation context

j)  real open system

k) transfer syntax

3.1.2 Terms and definitions from ISO/IEC 9545

a) application-association

b) application-context

c) application context name

d) application-entity-invocation
e) application-entity-type

61158-6-9 © IEC:2010(E)

f) dpp“batiull'plUbUbb'illVUbat;Ull

g)| application-process-type

h)| application-service-element

i) | application control service element

3.1.3 Terms and definitions from ISO/IEC 8824-1

a)| object identifier
b)| type

c)| value

d)| simple type

e)| structured type

f) | component type
g)| tag

h)| Boolean type

i) | true

j) | false

k)| integer type

[) | bitstring type

m) octetstring type
n)| null type
0)| sequence type

p)| sequence.of
q) choice
ry| tagged typ

s)
t)
u)
3.1.4 from ISO/IEC 8825-1
a)| <encoding Xofa data value)
b)
c) s (the singular form is used in this standard)
d) ) (both singular and plural forms are used in thi

e)| <eontents octets

is standard)

3.2 IEC/TR 61158-1 terms

The following IEC/TR 61158-1 terms apply.

3.21 application

function or data structure for which data is consumed or produced

3.2.2 application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the

services of the FAL
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3.23 application object

object class that manages and provides the run time exchange of messages across the
network and within the network device

NOTE: Multiple types of application object classes may be defined
3.24 application process

part of a distributed application on a network, which is located on one device and
unambiguously addressed

3.2.5 __application process identifier

distinguishes multiple application processes used in a device

3.2.6 application process object

component of an application process that is identifiable and ac
applicgtion relationship. Application process object defini
values|for the attributes of their class (see the definition fo
Definitlon). Application process object definitions p )
servicgs of the FAL Object Management ASE. FAL Q@bje > e used
to load or update object definitions, to read obje initj te and

delete japplication objects and their corge
@

pplication-entity-invocations for the purgose of
oftheir joint operation. This relationship is agtivated
otocol-data-units or as a result of preconfiguration

3.2.7 application process object cla

a clasg of application process objects(defi the set of their network-accgssible

attribufes and services

3.2.8 application r¢lationship

cooperative ass ioN
exchange of inf i
either py the exchar

activities

3.29 ip application service element

applicat provides the exclusive means for establishing and
terminati Rplication pelationships

3.2.10| applicationselationship endpoint

context_and behavior of an application relationship as seen and maintained by onelof the
application processes involved in the application relationship. Each application process
involved in the application relationship maintains its own application relationship endpoint

3.2.11 attribute

description of an externally visible characteristic or feature of an object. The attributes of an
object contain information about variable portions of an object. Typically, they provide status
information or govern the operation of an object. Attributes may also affect the behaviour of
an object. Attributes are divided into class attributes and instance attributes

3.2.12 behaviour

indication of how the object responds to particular events. Its description includes the
relationship between attribute values and services
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3.2.13 class

a set of objects, all of which represent the same kind of system component. A class is a
generalisation of the object; a template for defining variables and methods. All objects in a
class are identical in form and behaviour, but usually contain different data in their attributes

3.2.14 class attributes

an attribute that is shared by all objects within the same class

3.2.15 class code

a uniqlie identifier assigned to each object class

3.2.16| class specific service

a servjce defined by a particular object class to perform a ree is not
performed by a common service. A class specific object is u which
defineg it

3.2.17| client

(a) an pbject which uses the services of another

(b) an [initiator of a message to whicha servt oint in
which [t issues confirmed service request AP i rver
3.2.18| conveyance path

unidirectional flow of APD

3.2.19| cyclic

term uged to des a regular and repetitive manner

3.2.20

AR usgd dire r. On Dedicated ARs, only the FAL Header and the user data
are trapsferred

3.2.21

a physjcal hardware eonnection to the link. A device may contain more than one node

3.2.22 —device profile

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type

3.2.23 dynamic AR

AR that requires the use of the AR establishment procedures to place it into an established
state

3.2.24 endpoint

one of the communicating entities involved in a connection
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3.2.25 error

a discrepancy between a computed, observed or measured value or condition and the
specified or theoretically correct value or condition

3.2.26 error class

general grouping for error definitions. Error codes for specific errors are defined within an
error class

3.2.27 error code

identification of a specific type of error within an error class

3.2.28| FAL subnet

networks composed of one or more data link segments. They are.pexmit in/bridges,
but nof routers. FAL subnets are identified by a subset of the n¢

3.2.29( logical device

specifies a certain FAL class that abstracts a softw,
as an autonomous self-contained facility of an aujo

ponent

3.2.30( management information

network-accessible information that supports the operation of the fieldbus gystem,
including the application layer. Manading j ions such as controlling, monjtoring,
and diagnosing

3.2.31| network

a serig¢s of nod
betwegn any pa

paths

3.2.32

role of

3.2.33

AR en p. Pre-

3.2.34

AR endpoint that is placed in an established state during configuration of the AEs that control
its endpoints

3.2.35 publisher

role of an AR endpoint in which it transmits APDUs onto the fieldbus for consumption by one
or more subscribers. The publisher may not be aware of the identity or the number of
subscribers and it may publish its APDUs using a dedicated AR. Two types of publishers are
defined by this standard, Pull Publishers and Push Publishers, each of which is defined
separately
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3.2.36 server

a) role of an AREP in which it returns a confirmed service response APDU to the client that
initiated the request

b) an object which provides services to another (client) object

3.2.37 service

operation or function than an object and/or object class performs upon request from another
object and/or object class. A set of common services is defined and provisions for the
definition_of object-specific_services are provided. Object-specific_services are those which
are defined by a particular object class to perform a required function whji€h i ormed
by a cgmmon service

3.2.38| subscriber

role of an AREP in which it receives APDUs produced
subscrjbers are defined by this standard, pull subscriberg~anyg
which [s defined separately

3.3 Apbreviations and symbols

AE Application Entity
AL Application Layer
ALME

ALP
APPO
AP
APDU
AP
AR
AREP
ASLCII
ASE
Cnf
DL}
DLLC Data-lirk Connection
DLCEP__Data-link Connection End Point
DLL Data-link layer

DLM Data-link-management

a prefix) data-link-

DLSAP Data-link service Access Point

DLSDU DL-service-data-unit

FAL Fieldbus Application Layer

ID Identifier

IEC International Electrotechnical Commission
Ind Indication


https://iecnorm.com/api/?name=fb7d49955176c16fc6268e0ee48d06db

61158-6-9 © IEC:2010(E) — 15—

LME Layer Management Entity

OSlI Open Systems Interconnect

QoS Quality of service

Req Request

Rsp Response

SAP Service Access Point

SDU Service Data Unit

SMIB System Management Information Base

SMK System Management Kernel

VFP Virtual Field Device
3.4 Cpnventions

3.4.1 General concept

The FAL is defined as a set of object-oriented ASEs. Each
subclapse. Each ASE specification is composed of thr
servicgs, and its protocol specification. The first two are
The prptocol specification for each of the ASEs is defi

The class definitions define the attrihutes of
attribules are accessible from insta
specified in IEC 61158-5 standard.
provided by the ASE.

3.4.2 Conventions|for
The ddta-link layermapp
of a lis|t of attrib

5.

3.4.3

When
each

3.5 C

The stTte machines are described in Table 1:

Table 1 — Conventions used for state machines

parate

ns, its
series.

at are

bNnsists

158-5-

nds to

Current Eve_n!
# state | condition Next state
=> action

Name of The Events or conditions that trigger this state transaction. The next

this current _ state after

transition. |state to => the actions
which this | The actions that are taken when the above events or in this
state conditions are met. The actions are always indented below transition is
transition [ eyents or conditions. taken.
applies.

The conventions used in the state machines are as follows:
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:= Value of an item on the left is replaced by value of an item on the right. If an item
right is a parameter, it comes from the primitive shown as an input event.

XXX A parameter name.

Example:
Identifier := reason
means value of a 'reason' parameter is assigned to a parameter called 'ldentifier.'

XXX Indicates fixed value.

Example:
|dentifier -= "ahc"

on the

neans value "abc" is assigned to a parameter named 'ldentifier."

<3 A logical condition to indicate an item on the left i
&& Logical "AND"
[|| Logical "OR"

This construct allows the execution of a sequ
The lopp is executed for all values frof

Example:
for|(Identifier := start_value to end_value)

hctions

endifor

This cd

Example: Q
If (Fondition)

hctions
else
hctions
endlif
Readef
definiti
It is as
withou

4 Abs$tract syntax

ight.

right.
right.

(which

tribute
chines.
e used

4.1 FAL-AR PDU abstract syntax

411 Top level definition

The productions defined here shall be used with the rules for APDU encoding (see 5.1.2).
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APDU ::= CHOICE {
[PRIVATE 0] ConfirmedSend-RequestPDU,
[PRIVATE 1] ConfirmedSend-ResponsePDU,
[PRIVATE 2] UnconfirmedSend-PDU,
[PRIVATE 3] UnconfirmedAcknowledgedSend-CommandPDU,
[PRIVATE 4] Establish-RequestPDU,
[PRIVATE 5] Establish-ResponsePDU,
[PRIVATE 6] Establish-ErrorPDU,
[PRIVATE 7] Abort-PDU,
[PRIVATE 8] DataSendAcknowledge-PDU

}
4.1.2 Confirmed send service

ConfirmedSend-RequestPDU ::= SEQUENCE {

[ARPHEATION O AddressARER;
InviokelD,
CopfirmedServiceRequest

}

Confirmg¢dSend-ResponsePDU ::= SEQUENCE {

[ARPLICATION 1] AddressAREP,

InviokelD,

pdyiBody  CHOICE {
ConfirmedServiceResponse,
ConfirmedServiceError

}
4.1.3 Unconfirmed send service
UnconfiimedSend-PDU ::= SEQUENCE {
[ARPLICATION 2] AddressAREP,
InviokelD,
pdiiBody  CHOICE {

nconfirmedServiceRequest,
UnconfirmedSendPD-PDU

}
4.1.4 Unconfirmed ackn

UnconfifmedAckno e
[ARPLICATIO
InviokelD,

UngonfirmedService

}

4.1.5

Invokell) ::

4.1.6

MaxOS(¢C ::= Unsigned8
MaxOS({S »~=Unsigned8

MaxUCSC »= Unsigned8

MaxUCSS ::= Unsigned8
CIU ::= Unsigned32

Establish-RequestPDU ::= SEQUENCE {
[APPLICATION 4] AddressAREP,
ConType,
MaxOSCC,
MaxOSCS,
MAXUCSC,
MAXUCSS,
Clu,
InvokelD,
initiateRequest [PRIVATE 0] IMPLICIT Initiate-RequestPDU
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Establish-ResponsePDU ::= SEQUENCE {
[APPLICATION 5] AddressAREP,
InvokelD,
initiateResponse [PRIVATE 0] IMPLICIT Initiate-ResponsePDU

}

Establish-ErrorPDU ::= SEQUENCE {
[APPLICATION 6] AddressAREP,
InvokelD,
initiateError [PRIVATE 0] IMPLICIT Initiate-ErrorPDU

}
4.1.7 ConType

ConType ::= ENUMERATED {
mmaz (0)
}

4.1.8 Data send acknowledge service

DataSer|dAcknowledge-PDU ::= SEQUENCE {
Prgtocol-Code,[APPLICATION 8],Address2ARP, --- Protoe ode e.higher nibble ¢f the
octet!!!
Bldck-Number,
Bldck-Length,
Prgtocol-Data,

}
4.1.9 Protocol-code

ProtocolFCode ::= ENUMERATED {
TCP/IP (1)
}

4.1.10| Block-number

Block-Nyimber ::= Unsigned8

4.1.11 BIOCk_I{;}th
Block-Lgngth ::= Unsignie

4.1.12

Protocol-dat

ProtocolFData:: --- transparent protocol transfer

4.1.13

AddressRARP =
Destipation-Addres
Sourde-Address,
Destipatioh-Node,
Destination-Subnode,
Source-Node,
Source-Subnode

}
4.1.14 Destination-address

Destination-Address ::= OctetString --- 3 Octets

4.1.15 Source-address

Source-Address ::= OctetString --- 3 Octets

4.1.16 Destination-node

Destination-Node ::= Unsigned8
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4.1.17 Source-node

Source-Node ::= Unsigned8

4.1.18 Destination-subnode

Destination-Subnode ::= Unsigned8

4.1.19 Source-subnode

Source-Subnode ::= Unsigned8

4.2 Abstract syntax of PDUBody

4.2.1 Abort service

Abort-PPU ::= SEQUENCE {
[ARPLICATION 7] AddressAREP,
Idgntifier,

RepsonCode,
AdflitionalDetail

}
4.2.2 ConfirmedServiceRequest

ConfirmgedServiceRequest::= CHOICE {
read-Request
write-{Request
start-Request
stop-Request
statug-Request
identify-Request
getAtjributes1-Request
getAtjributes2-Request
reset{Request
resunje-Request

}
4.2.3 ConfirmedSe

Confirm adServiceRse :

read-Response
write{Response
start-Response
stop-Response

MPLICIT Read-ResponsePDU,
4YIMPLICIT Write-ResponsePDU,
7] IMPLICIT Start-ResponsePDU,
0] IMPLICIT Stop-ResponsePDU,

-- short form
-- long form

statug-Resporse [16] IMPLICIT Status-ResponsePDU,
identi [19] IMPLICIT Identify-ResponsePDU,
getAt [22] IMPLICIT GetAttributes-ResponsePDU,
reset- [37] IMPLICIT Reset-ResponsePDU,
resun [40] IMPLICIT Resume-ResponsePDU

}

4.2.4 grviceError

ConfirmgdServiceError ::= CHOICE {
read-Error [2] IMPLICIT ErrorType,
write-Error [5] IMPLICIT ErrorType,
start-Error [8] IMPLICIT ErrorFiType,
stop-Error [11] IMPLICIT ErrorFiType,
status-Error [17] IMPLICIT ErrorType,
identify-Error [20] IMPLICIT ErrorType,
getAttributes-Error [23] IMPLICIT ErrorType,
reset-Error [38] IMPLICIT ErrorFiType,
resume-Error [41] IMPLICIT ErrorFiType

}
4.2.5 Error type

Error type as specified in 4.1.4.6.
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4.2.6 Error Fi type

ErrorFiType ::= SEQUENCE {

errorClass [0] IMPLICIT ErrorClass,
additionalCode [1] IMPLICIT Integer16 OPTIONAL,
fiState [3] IMPLICIT Integer8

}
4.2.7 Error class

Error Class as specified in 4.1.4.7.

4.2.8 Unconfirmed PDUs

UnconfillmedServiceRequest ::= CHOICE {
informpationReport-Request [12] IMPLICIT InformationReport-RequestPD
rejecttRequest [34] IMPLICIT Reject-RequestPDU

}
UnconfifmedSendPD-PDU ::= BIT STRING

4.2.9 Management ASE

4.2.9.1 Get attributes service

GetAttributes-Request-PDU ::= SEQUENCE {
listOfAttributes [PRIVATE 0] IMPLIC
acce}jSpecification CHOICE {

indlex
valliableName
fiNpme
startindex
}
}

GetAttributes-ResponsePDU ::=
more
listOfPbjectDefinition

n_MoreFollows,
SEQUENCE OF Gn_ObjectDefinition

Ev] IMPLIYS

}
4.2.10 ApplicaS n
42101 Gets

Status-HequestPDU

Status-HesponseRDU '\

logicqIStatus [PRIVATE 0] IMPLICIT ENUMERATED {
reddy-for-communicai (0),
limjte Vi (2),

[PRIVATE 1] IMPLICIT ENUMERATED {

5
physi¢ v
opg¢rational

paftially-operati (1),
inoperable (2),
neg¢dscoOmmissioning (3)
|3
localDetail [PRIVATE 2] IMPLICIT BitString OPTIONAL

}
4.2.10.2 Identify service

Identify-RequestPDU ::= NULL
Identify-ResponsePDU ::= SEQUENCE {

vendorName [PRIVATE 0] IMPLICIT VisibleString,
modelldentifier [PRIVATE 1] IMPLICIT VisibleString,
vendorRevision [PRIVATE 2] IMPLICIT VisibleString

}
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4.2.10.3 Initiate service

Initiate-RequestPDU ::= SEQUENCE {

versionObjectDefinitionsCalling
apDescriptorCalling
accessProtectionSupportedCalling
passwordAndAccessGroupsCalling
configuredMaxPduSizeSending
configuredMaxPduSizeReceiving
listOfSupportedServicesCalling

}

Initiate-ResponsePDU ::= SEQUENCE {

versionObjectDefinitionsCalled
apDescriptorCalled

acce
passwordAndAccessGroupsCalled

}

Initiate-frrorPDU ::= SEQUENCE {
errorGode
other
-fal-pdu-size-insufficient
selvice-not-supported
vellsion-obj-def-incompatible
usgr-initiate-denied
pagsword-error
prdfile-number-incompatible
b
maxPduLengthSendingCalled
maxPdulLengthReceivingCalled
listOfBupportedServicesCalled

}

4.2.10/4 Reject service

Reject-RequestPDU ::= SEQUENCE {

origingl-invokelD

rejecttcode
pdii-size

}

Functi@v (

}
4.2.11

421111

Reset-R|
keyAt
}

Reset-RE
4.2.11

ResumelRequestPDU ™
keyAttribute
}

SEQUENCE {

- 21 -

[PRIVATE 0] IMPLICIT Integer16,

[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 2] IMPLICIT Ap_AccessProtectionSupported,
[PRIVATE 3] IMPLICIT Ap_AccessControl,

[PRIVATE 4] IMPLICIT Unsigned8,

[PRIVATE 5] IMPLICIT Unsigned8,

[PRIVATE 6] IMPLICIT Mn_PduSupportedMap

[PRIVATE 0] IMPLICIT Integer16,
[PRIVATE 1] IMPLICIT OctetString,

[PRIVATE 3] IMPLICIT Ap:AccessControI

[PRIVATE 0] IMPLICIT ENUMERATED

Gn_KeyAttribute

Gn_KeyAttribute

Resume-ResponsePDU ::= NULL

4.2.11.3 Start service

Start-RequestPDU ::= SEQUENCE {
keyAttribute
}

Start-ResponsePDU ::= NULL

4.2.11.4 Stop service

Stop-RequestPDU ::= SEQUENCE {
keyAttribute
}

Stop-ResponsePDU ::= NULL

Gn_KeyAttribute

Gn_KeyAttribute
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4.2.12 Variable ASE

4.2.12.1 Information report service

InformationReport-RequestPDU ::= SEQUENCE {
index Gn_NumericlD,
sublndex [PRIVATE 0] IMPLICIT Gn_Subindex OPTIONAL,
value [PRIVATE 1] IMPLICIT ANY

}

4.2.12.2 Read service

Read-RequestPDU ::= SEQUENCE {

index Gn_NumericlD,

Sublr"‘ﬂ" [DDI\IATI: n] IMPLICLT f‘n_thInrln OPTIONAL
}
Read-Rg¢sponsePDU ::= SEQUENCE {

value [PRIVATE 0] IMPLICIT ANY
}

4.2.12]3 Write service

Write-Rg¢questPDU ::= SEQUENCE {

index Gn_NumericlD,
sublndex Gn_Sublndex OPTIONAL
value [PRIVATE 0] IMPL

}

Write-R¢sponsePDU ::= NULL

4.3 Type definitions for ASEs

4.31 AP ASE types

4.3.1.1 Ap_AccessProtectionSup

Ap_AccgssProtectionSupported

4.3.1.2 Ap_Access

Ap_AccgssControl tri g assword (Unsigned8) is encoded as a bit string.

password_Bit1
password_Bit2
password_Bit3

password_B
passy (4),
passV (3),
passy (2),
passvye (1),
accegs_ (16),
accegs_Groups-2 (15),
acceds_Groups:3 (14),
accegs_Groups-4 (13),
accegs_Groups-5 (12),
accegs ‘Groups-6 (11),
access_Groups-7 (10),
access_Groups-8 (9)

}

4.3.2 AR ASE types

4.3.2.1 Reason code and additional detail

4.3.2.1.1 Reason code

ReasonCode ::= Unsigned8

4.3.21.2 Additional detail

AdditionalDetaill ::= OctetString
4.3.2.2 AREP

AddressAREP::= Unsigned8 -- Least significant octet of DLCEP address
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4.3.2.3 Abort type identifier

Identifier ::= ENUMERATED {

fal-user (0),
fal-APO-ASE (1),
fal-AR-ASE (2),
dll (3)

}
4.3.3 Function Invocation ASE types

4.3.31 Fi_AccessPrivilege

Fi_AccessPrivilege ::= BitString {

rightTeStartRasswerd 24,
rightTpStopPassword (23),
rightTpDeletePassword (22),
rightTpStartAccessGroup (20),
rightTpStopAccessGroup (19),
rightTpDeleteAccessGroup (18),
rightTpStartAllPartner (32),
rightTpStopAllPartner (31),
rightTpDeleteAllPartner (30),
password_Bit1 (8), -- The Password (Unsigned8)\is engoded as a bit string.

password_Bit2
password_Bit3
password_Bit4
password_Bit5
password_Bit6
password_Bit7
password_Bit8
accegs_Groups-1
accegs_Groups-2
accegs_Groups-3
accegs_Groups-4
accegs_Groups-5
accegs_Groups-6
accegds_Groups-7
accegds_Groups-8

}

4.3.3.2 Fi_3<>

Fi_State]::= Unsigned8/{
unrun
idle
runni
stopp
starti
stopp
resungi
resetff

}

4.3.4

4.3.4.1

Mn_PduSupportedMap ::= BIT STRING {
getAttributes-RequestPDU (1), -- Requester
start-RequestPDU (8),
stop-RequestPDU (9),
resume-RequestPDU (9),
reset-RequestPDU (9),
read-RequestPDU (11),
write-RequestPDU (12),
informationReport-RequestPDU 17),
getAttributes-ResponsePDU (25), -- Responder
start-ResponsePDU (33),
stop-ResponsePDU (33),
resume-ResponsePDU (33),
reset-ResponsePDU (33),
read-ResponsePDU (35),
write-ResponsePDU (36),
informationReport-ResponsePDU (41)
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4.3.5 Variable ASE types

4.3.5.1 Vr_AccessPrivilege

Vr_AccessPrivilege ::= BitString {
rightToReadPassword
rightToWritePassword
rightToDeletePassword
rightToReadAccessGroup
rightToWriteAccessGroup
rightToDeleteAccessGroup
rightToReadAllPartners
rightToWriteAllPartners
rightToDeleteAllPartners
passwerd—Bi

accegs_Groups-3
accegs_Groups-4

accegs_Groups-6
accegds_Groups-7

4.3.6 General types
4.3.6.1 Gn_Deletable

Gn_Delgtable ::= Boolean

4.3.6.2 Gn_KeyAtt

Gn_KeyAttribute ::
-- When this type is ifi

numeficlD
name
listNgme

numeficAddre
symbplicAddress

}
4.3.6.3

Gn_Length ::

24 —

PLICIT Gn_Name,
MPLICIT Gn_Name,
IMPLICIT Gn_NumericAddress,
[5] IMPLICIT Gn_SymbolicAddress

61158-6-9 © IEC:2010(E)

43

B5060reatt

Gn_MorekFeHew
4.3.6.5 Gn_NumericlD

Gn_NumericlD ::= Unsigned16
4.3.6.6 Gn_Name

Gn_Name ::= OctetString

-- The values of this parameter are unique within an AP.
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4.3.6.7 Gn_ObjectClass

Gn_ObjectClass ::= ENUMERATED ({
functionlnvocation
fixedLengthStringDataType
structuredDataType
fixedLengthStringVariable
arrayVariable
dataStructureVariable

}
4.3.6.8 Gn_ObjectDefinition

Gn_ObjectDefinition ::= OctetString

— 25—

-- The semantics of this parameter are application specific.

4.3.6.9—Gn_Reusable

Gn_Reupable ::= Boolean

4.3.6.10 Gn_Sublndex

Gn_Sub|ndex ::= Unsigned8
4.3.6.11 Gn_TypeDescription

Gn_TypéDescription ::= CHOICE {
boolepn
integgr8
integgr16
integgr32
unsighed8
unsighed16
unsighed32
float
visiblgstring
octetgtring
binaryDate
timedfDay
timeQifference
bitstri

}
4.3.7

4.3.71

Object-I

}

4.3.7.2 ListHeade

ListHeadery'= SEQUENCE {

-- True means reusable.
-- False means not reusable.

[1] Gn_Length,

numericld

romRamFlag

maxNamelLength
accessProtectionSupported
versionOfObjectDefinition
localReferenceOfListHeader
numberOfEntriesinDataTypelList
localReferenceOfDataTypelist
firstNumericldOfStaticList
numberOfEntriesInStaticList
localReferenceOfStaticList
firstNumericldOfVariableListDefinition
numberOfEntriesInVariableListDefinition
localReferenceOfVariableListDefinition

[PRIVATE 0] IMPLICIT Unsigned16,
[PRIVATE 1] IMPLICIT Boolean,
[PRIVATE 2] IMPLICIT Unsigned8,
[PRIVATE 3] IMPLICIT Boolean,
[PRIVATE 4] IMPLICIT Integer16,
[PRIVATE 5] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 6] IMPLICIT Unsigned16,
[PRIVATE 7] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 8] IMPLICIT Unsigned16,
[PRIVATE 9] IMPLICIT Unsigned16,
[PRIVATE 10] IMPLICIT Unsigned32 OPTIONAL,
[PRIVATE 11] IMPLICIT Unsigned16,

[PRIVATE 12] IMPLICIT Unsigned16,
[PRIVATE 13] IMPLICIT Unsigned32 OPTIONAL,

firstNumericldOfFunctioninvocationDefinition  [PRIVATE 14] IMPLICIT Unsigned16,
numberOfEntriesInFunctioninvocationDefinition [PRIVATE 15] IMPLICIT Unsigned16,
localReferenceOfFunctioninvocationDefinition [PRIVATE 16] IMPLICIT Unsigned32 OPTIONAL
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4.3.7.3 DataTypelList

DataTypelList ::= CHOICE {

[PRIVATE 0] DataTypeDefinition,

— 26—

[PRIVATE 1] StructuredDataTypeDefinition

}

DataTypeDefinition ::= SEQUENCE {
numericld
objectClass
dataTypeNameLength
dataTypeName

StructuredDataTypeDefinition :
numegicld

Gn_NumericlD,

Gn_ObjectClass,

Gn_Length,

[PRIVATE 0] IMPLICIT VisibleString OPTIONAL

:= SEQUENCE {

Gn '\Illmnrir‘ln‘

objecfClass
numberOfElements
recordList
numericldOfDataTypeDefinition
dafaLength
}
}

4.3.7. StaticList

StaticLidt ::= CHOICE {

[PRIVATE 0] VariableDefinition,
[PRIVATE 1] ArrayDefinition,
[PRIVATE 2] StructureDefinition

}

VariablePefinition ::
numeficld
objeciClass
numeficldOfDataTypeDefinition
datallength

= SEQUENCE {

accegsPrivilege
localReferenceOfVariable
varialpleName
extengion
}
ArrayDefinition ::= N
numetficld
objecfClass
numeficldOfDataTyp®
datallength
numbkrOfEle
acceqsPrivile
localH
arrayNa
extenple
}
StructurgDefinition™s
numetficld

objecfClass
numefickdOfDataTypeDefinition

= SEQUENCE {

SEQUENCE OF SEQUENCE{

Gn:ObjectCIass,
[PRIVATE 0] IMPLICIT Integer8,

Gn_NumericlD,
Gn_Length

g OPTIONAL,
LI IT Unsigned32 OPTIONAL,

PYICIT VisibleString OPTIONAL,
LICIT OctetString OPTIONAL

n_NumericlD,

Gn_ObjectClass,

Gn_NumericlD,

Gn_Length,

[PRIVATE 0] IMPLICIT Unsigned8,
Vr_AccessPrivilege OPTIONAL,

[PRIVATE 1] IMPLICIT Unsigned32 OPTIONAL,

[PRIVATE 2] IMPLICIT VisibleString OPTIONAL,

[PRIVATE 3] IMPLICIT OctetString OPTIONAL

Gn_NumericlD,
Gn_ObjectClass,
Gn_NumericlD,

accessPrivilege
structureName

extension
localReferenceOfElement

Vr_AccessPrivilege OPTIONAL,
[PRIVATE 0] IMPLICIT VisibleString OPTIONAL,
[PRIVATE 1] IMPLICIT OctetString OPTIONAL,
[PRIVATE 2] IMPLICIT SEQUENCE OF Unsigned32 OPTIONAL

61158-6-9 © IEC:2010(E)
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4.3.7.5 FunctionlinvocationDefinition

FunctionlnvocationDefinition ::= SEQUENCE {

numericld Gn_NumericlD,

objectClass Gn_ObjectClass,

numberOfRelatedObjects [PRIVATE 0] IMPLICIT Unsigned8,
accessPrivilege Fi_AccessPrivilege OPTIONAL,

deletable Gn_Deletable,

reusable Gn_Reusable,

functionlnvocationState FI_State,

numericldOfLoadRegion SEQUENCE OF Gn_NumericlD,
functionInvocationName [PRIVATE 1] IMPLICIT VisibleString OPTIONAL,
extension [PRIVATE 2] IMPLICIT OctetString OPTIONAL

}

4.4 Apstractsyntax of datatypes
4.41 Referenced data types
4.4.2 Notation for the Boolean type

Boolean|::= BOOLEAN -- TRUE if the value is non-zero.
-- FALSE if the value is zero.

4.4.3 Notation for the Integer types

Integer J= INTEGER -- any integer
Integer8|::= INTEGER (-128..+127) -- range 27 <= j
Integer1lp ::= INTEGER (-32768..+32767) -- rapge -21°
Integer3R ::= INTEGER -

4.4.4 Notation for the Unsigned types

Unsignef ::= INTEGER -- any nop=negative’i
Unsigned8 ::= INTEGER (0..25 <= >
Unsigned16 ::= INTEGER (0..6§535 8 0, s=r/< 01
Unsigned32 ::= INTEGER i
4.4.5 Notation for

FloatingB2 ::= BIT S@ IEC<60559Single precision

4.4.6

BitStrind :: For generic use

BitStrind8 :: -- Fixed eight bits bitstring
BitStrind16 :: -- Fixed 16 bits bitstring

BitStrind3 -- Fixed 32 two bits bitstring
4.4.7 ap-forthe ActetString type

OctetStrjng ::= -- For generic use
OctetStrjng2 & SIZE (2) -- Fixed two-octet octet string
OctetStrjng4 = OCTET STRING SIZE (4) -- Fixed four-octet octet string
OctetStr ngR = OQCTET STRING SIZE (R) Eixed six-gctet octet efring
OctetString7 ::= OCTET STRING SIZE (7) -- Fixed seven-octet octet string
OctetString8 ::= OCTET STRING SIZE (8) -- Fixed eight-octet octet string

OctetString16 ::= OCTET STRING SIZE (16) -- Fixed 16 octet octet string
4.4.8 Notation for VisibleString type

VisibleString2 ::= VisibleString SIZE (2) -- Fixed two-octet visible string

VisibleString4 ::=VisibleString SIZE (4) -- Fixed four-octet visible string
VisibleString8 ::= VisibleString SIZE (8) -- Fixed eight-octet visible string
VisibleString16 ::= VisibleString SIZE (16) -- Fixed 16 octet visible string

4.4.9 Notation for BinaryDate type

BinaryDate ::= OctetString7
4.4.10 Notation for TimeOfDay type

TimeOfDay ::= OctetString6
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4.4.11 Notation for TimeDifference type

TimeDifference ::= OctetString6
4.4.12 Notation for TimeValue type

TimeValue ::= OctetString8
4.4.13 Nortation for DL—Time-offset type

DL-Time-offsetType ::= OctetString

5 Trdnsfer syntax

5.1.1 General

Additignal information is to be added to the user data to allo of the
data gt the communication partner. The coding rules for \ ipn are
optimized to produce messages as short as possible in accgrdange withifieldbus™equir¢gments.
The frgquency of occurrence of special messages is taken into ac ~

The cgnditions in the fieldbus area are the following;:

e shgrt messages
e low number of different messages

e solne messages such as Read and/Wri sially often.

te occyrs
5.1.2 LCoding rules s
The stfucturing of a FMS P i ex by inse
by implicit agreements|.

Structdre of a P@*{\
2\

rting explicitly Identification Informgtion or

User Data ID Info User Data

1 i
Irwm Insertion of

Identification Identification
Information Information

No ID Info: User Data is identified 4
implicit agreement about the positio
within the PDU

Figure 1 — Insertion of identification information in the FMS PDU

The Identification Information consists of P/C flag, tag and length. The structures and the user
data of the PDU may be identified using this Identification Information.

The semantics of the user data are either known from the context or are universally known
(context specific tags or universal tags). In the syntax description the context specific tags are
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enclosed in rectangular brackets. If the semantics of a parameter are implicitly known from
the position in the PDU, no tag is used.

The following restrictions on the usage of implicitly known components (universal tags) shall
be made:

the length of the user data shall be fixed,
the component may not be OPTIONAL,

the component may not be inside a CHOICE construct.

5.1.3 Structure of the identification information

5.1.3.1 General

The Identification Information (ID Info) consists of P/C flag, tag
Figure|2.

G

bwn in

PIC

tag

b8 b7 b6 b5 b4

&

! ! Ienlgth !
[ 1
b3 /b2 b
Tag0to6, Length 0t 14

PC| 1 1 1

L

a\
(

Xy

=

:«é{\ exllended length : :

N

[ [ <1 T T
PQl1 1 1 1.1 extended ta

L Jif\l R 1 R
Tag 7 t0 255, Length 15 to 255

\> Figure 2 — Identification

it is a simple component (primitive) or if it is a structured component
UENCE, SEQUENCE OF).

PIC

T
! extlended Ien:gth !
I |

The P/IC fla
(constiucteds=S

P/C Flag =0 <=> simple component

P/C Flag =1 <=> structured component

The tag identifies the semantics of the component.

The length is the length of the component in octets if this component is a simple one or the
number of contained components if this component is structured.

The whole ID Info is coded in one octet,
different lengths.

if possible. The octet is divided into 3 parts of

e P/Cflag 1 bit
e tag 3 bits
e length 4 bits
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If the space in the fields for the length or for the tag is not sufficient, an extension is used. For
this all bits of the concerned field are set to one. The information is then encoded in the
following octet. The range of the tag is 0 to 6 and the range of the length is 0 to 14 when no
extension is used. These ranges are preferred for the most frequently occurring messages
because they produce very short PDUs.

If an extension has to be used for both the tag and the length, the tag is encoded in the first
subsequent octet and the length is encoded in the second subsequent octet.

5.1.3.2 Data types
5.1.3.21 ___ General

User dpta is always a simple (primitive) component. It is encoded as sh in Figure.3.

P/IC I tag length
|

If the $emantics of the user data are
length |is fixed and implicitly known,
Figure|4.

own in

5.1.3.2.2

Repregentati one octet as shown in Figure 5 and Figure 6.

\5 %tation: Boolean

ange of values:

Coding: true or false

false is represented by the
value 0, true is represented
by the value FF

|bits 8|7|6|5|4|3|2|1 | |

octet

1 (1t 111 1 1 11

Figure 5 — Representation of the value true
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—-31-

| bits

8|7|6|5|4|3|2|1

octet

1

0 0 00OOO OO

Figure 6 — Representation of the value false

5.1.3.2.3 Coding for Integer types

|ntege values are eignnd qnnn’ri’rine as shown in Fignrn Z

Notation: Integer8, Integer16, Integer32 /\\
Range of Data type range of values ng
Values:

Integer8 -128 <i <127 o t\

Integer16 -32768 < i cte

Integer32 3%9
Coding: nt re resew

| 1

<\lb‘\f§\wf‘>\f‘l<§l\b>|4 EE
1e wzm 211 210 59 28

x Qﬁ 25 24 23 22 ol 20

5.1.3.2.4 Coding for Unsigned types

igure 7 — Coding of data of data type Integer16

Unsigned Values are encoded as shown in Figure 8.
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Notation: Unsigned8, Unsigned16, Unsigned32
Range of |Data type range of values length
Values:
Unsigned8 0<i<255 1 octet
Unsigned16 0<i<65535 2 octets
Unsigned32 0<i< 4 octets
4294967295

Coding Binary

bits 8 |7 |6 |5 |4 |3 |2 |1
octets
1 215 214 513 512 11 510 9 5

5.1.3.2.5 Coding for Floating Point type

Floating Point values are encoded as‘sho

Notation: /A ﬁn\a\m@d’\)‘\nt (4 octet)
Range of Values: |see IEé\E St@E{SMﬁe\aQ}umber (32 bits)
Coding: < {(ee\lsgéQtdwho\rt Bbal Number (32 bits)

N

LSB

@ts 8 3 |2 |1
te\ts\/\ ) W(E)
1 \SQ 25 oh 93 52 o

E) Fractlon (F)
20 221 22 23 24 95 o6 o7

\ Fraction (F)

-8 2-9 2-10 2-11 2-12 2-13 2-14 2-15

Fraction (F)

4 2-16 2-17 2-18 2-19 2.2Q0 2.21 2.22 2_9?

SN: sign 0 = positive, 1 = negative

Figure 9 — Coding of data of data type Floating Point

5.1.3.2.6 Coding for Visible String type

Visible String values are encoded as shown in Figure 10.
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Notation: Visible-String

Range of Values: see ISO 646 and ISO/IEC 2375: Defining

registration

number 2 + SPACE

Coding: see ISO 646
|bits |8 |7 |6 |5 |4 |3 |2 |1
octets
1 first character
2 second character
etc. <
n /\

AN

Figure 10 — Coding of data of data

5.1.3.2.7 Coding for Octet String type

Octet $tring values are encoded as s in BigureM 1.
Notatign: Octet String
Codind: Binary

5.1.3.2.8

The dgta typexRate consists of a calendar date and a time as shown in Table 2 and Figdire 12.

Notatign; Date/Time
Range|of\Values: ms to 99 years
Coding: in 7 octets
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Table 2 — Coding for Date type

Parameter | Range of values Meaning of the parameters

ms 0...59 999 milliseconds

min 0...59 minutes

SuU 0,1 0: standard time, 1: summer time

RSV — reserve

h 0...23 hours

d. of w. 1.7 day of week: 1 = Monday, 7 = Sunday

d ofm 1.31 day of month

months 1...12 months (\(\
years 0...99 years (without the century) A (\

RN
ey
bits | 8 | 7 [ 6 [5]|4a|3]2]1 NON

octets \\>
1 [215 514 513,12 o1 210M

2 |57 96 o5 L4 o3 /2\2K2 ]2;)\ o 59°990'ms
3 [Rsv RV |55 /4 %a/k22> 21( 1) @
4 |su [Rsv Rsv ‘2<\&3 22\21 N0 [0..23h

1...7 d. of w.
1...31d. of m.

min

1...12 months

0 ... 99 years

5.1.3.2.

The d3g i sf-day\consists of a time and an optional date.

The time i ed in’milliseconds since midnight. At midnight the counting starts with the
value 2

The date is stated in days relatively to the first of January 1984. On the first of January 1984
the date starts with the value zero.
Notation: Time-of-day

Range of Values: 0<i<(228-1)ms
0<i<(216-1)days

Coding:

The time is represented as a 32 bit binary value. The first four (MSB) bits shall have the value
zero.

The (optional) date is encoded as a 16 bit (2 octets) binary value.
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The Time-of-day is a string of 4 or 6 octets as shown in Figure 13.

5.1.3.2.

The d4
The st
Differe
Notati

Range

Coding:

The tin
zero. T
is a str

bits 8|7|654|3|2|1
octets
1 0 0 0 0 227 926 925 524 [number of
2 223 922 521 520 519 518 517 516 |milliseconds
since
4 27 26 95 o4 23 52 ol 20 /\
5 215 214 213 212 211 210 29 28 number of da
since 018 N84 Q
6 27 26 25 24 23 22 21 20 optiona

he (optio

ing of 4 or

5%

count.
A Time

erence

5 |3 ]2

0 227 926 525 524 |number of
2 223 922 521 520 519 518 517 516 [milliseconds
3 215 514 513 512 511 510 59 58
4 o7 26 o5 o4 53 52 o1 50
5 215 514 513 512 511 510 59 58 [number of

days
6 27 26 95 o4 53 22 51 50 |optional
msb

Figure 14 — Coding of data of data type Time-difference
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Figure 15 shows the numbering scheme of the bits of the data type Bit String.

Only multiples of eight are legal values of the length (in bits) of the Bit String.

Notation: Bit String
Coding: Binary
bits | 8 |76 |5 |43 ]2]1
octets
1 0o 1 2 3 4 5 6 7
2 |8 9 10 11 12 13 14 15 <
etc.
n

5.1.3.2.12 Coding for Time-value type

This dpta type is used to represent

clock gynchronization. It is a 64-bit unsigne
a millijecond. When SN bit is 1, the d
while the data is positive when SN bit i

282 \&39237

236

s\\ 231\ 230 529
6 \|,23 ,22 521

\/ 215 914 13

signed integer

23 22 o1 20 | of 8 octets length of
1/32ms unit

msb

Figure 16 — Coding of data of data type Time-value

5.1.3.3 User data definitions
5.1.3.3.1 General

d precision for application

32s of
tation,

User data is always a simple (primitive) component. It is encoded as shown in Figure 16. The
P/C, tag, and length are encoded as shown in Figure 17.
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tag length Data

Figure 17 — Coding of data of user data definitions with identifier

If the semantics of the user data are known implicitly from the position in the PDU and the
length is fixed and implicitly known, then no Identification Information is added as shown in

Figure 18.

Two special definitions are used to describe user data
They are defined below.

Packed.

5.1.3.3.2

Null hgs the length zero. There are no

5.1.3.3.3

Figure 18 — Coding of data of user data definitions with

Data

nitions, Null and

Coding for Null

Coding for Packed

Packed contains one or ¢nore gether

withou

5.1.3.]
5.1.3.4.1

User d

The cd
these $tr

5.1.3.4.

The SEQUENCE structure is comparable with a record. It represents a collection of us

of the

bnts of

pr data
D Info,

which conveys the length not in octets but in number of components. The number of
components is less than the total length in octets. In most cases an extension is not
necessary due to this length encoding. Components should be encoded in the order of ANS.1.
See Figure 19. Neither duplication nor deletion of an item is allowed.

Ieng!th = rliumbe!r of
1 tag components

I I L1 I
b8 b7 b6 b5 b4 b3 b2 bi

Figure 19 — Coding of ID info for a SEQUENCE
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A structure may contain user data or further structures as components. Single components
may be OPTIONAL, i.e. they may be omitted. In this case the ID Info is omitted too. A
SEQUENCE shall be counted as a single component even if it contains several components.

Example:

The hexadecimal notation is used for the following example of encoding. The upper case
letter X is used as a fill-in for unknown values, such as the length of the single components or
the tag of the structure. A lower case letter x represents user data.

Syntax Description Code comment

Person [1] IMPLICIT SEQUENCE {94 4 components
[0] Surname, 0X xx ... tagO
[1][First name, TXxx ... tag 1
[2]|City, 2X xx ... tag 2
[3]1|Street 3X xx ... tag 3

}
5.1.3.4.3 SEQUENCE OF

The SEQUENCE OF structure represents a succession of co mparable with

an arrgy.

The stfucture may contain one or more components/ 9 may be user data or
structulres.

The cpding is as for the structure” SE ENCE- ement of the numpber of
components the number of repetitions i Syntax
Description shall be used for the compe ; ~ . hay be
coded everal times in succession.

Example:

employdedata [2] IMPLICIT SEQ\
[0] Pgrson

5.1.3.4.4 Cc

A CHJICE represe ts of a

CHOId of the
CHOId eleeted component is encoded. Only one component should
be encoded #6 > ag has a value specified in ASN.1.

Exampje

Data ::=
[0] Employeeda
[1] Cllentdata;
[2] Sdpplierdata

}

6 Structure of FAL protocol state machines

Interface to FAL services and protocol machines are specified in this subclause.

NOTE The state machines specified in this subclause and ARPMs defined in the following sections only define the
valid events for each. It is a local matter to handle these invalid events.

The behavior of the FAL is described by three integrated protocol machines. Specific sets of
these protocol machines are defined for different AREP types. The three protocol machines
are: FAL service Protocol Machine (FSPM), the Application Relationship Protocol Machine
(ARPM), and the data-link layer Mapping Protocol Machine (DMPM). The relationship among
these protocol machines as well as primitives exchanged among them are depicted in
Figure 20.


https://iecnorm.com/api/?name=fb7d49955176c16fc6268e0ee48d06db

61158-6-9 © IEC:2010(E) -39 -

AP_Context

A

FALSe rvice Reqg/RspP rimitives FAL Se rvice Ind/CrfP rimit ves

\ J

FSP M

FSP M Req/RspP rimitives FSP M Ind/CnfP rimitives

! #n ARPM

#1 ARPM -

ARPM Reg/RspP rimitives ARPMiInd/ rimii

| DMPM

NS
b et \
DL Reg/Rsp Primtives Mr N
Dat}KNyer
Figure 20 — Relationships a on%oc\@hines and adjacent layers

The FEPM describes
The F$PM is commo

FSPM fis responsf’ e fo

a)l to accept

AREP.
s. The

o FAL

b) entifier

to the
c) bervice
d) entifier

parameter associated with the primitives.

The ARPM describes the establishment and release of an AR and exchange of FAL-PDUs
with a remote ARPM(s). The ARPM is responsible for the following activities:

e) to accept FAL internal primitives from the FSPM and create and send other FAL
internal primitives to either the FSPM or the DMPM, based on the AREP and
primitive types;

f) to accept FAL internal primitives from the DMPM and send them to the FSPM as a
form of FAL internal primitives;

g) if the primitives are for the Establish or Abort service, it shall try to establish or
release the specified AR.

The DMPM describes the mapping between the FAL and the DLL. It is common to all the
AREP types and does not have any state changes. The DMPM is responsible for the following
activities:
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h) to accept FAL internal primitives from the ARPM, prepare DLL service primitives, and
send them to the DLL;

i) to receive DLL indication or confirmation primitives from the DLL and send them to
the ARPM in a form of FAL internal primitives.

7 AP-Context state machines

7.1 VCR PM structure

This fieldubs defines a single state machine, the the VCR Connection protocol machine. Its
relationship with its user and with the underlying FSPM, as well as primitives exchanged
among[them, are depicted in Figure ZT.

VCR User /\\
A
Type 9 Req/Rsp Primitives Type 9 Ind/Cnf Primitive
 /
VCR PM
A
AREP Reg/Rsp Primitives AREP \nd/Cnf.Prifqjtives
>

PM state machine that describes the
ed by exchanging Initiate service APDUs.

The V
operat
The V(

e rules

7.2 V

7.21 General

The VCR PM state machine, illustrated in Figure 22, describes the VCR endpoint behavior.
For connectionless VCRs, the state machine begins in the OPEN state.
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S3G, S4~S9, S11D~S13D

CONNECTION-
NOT-ESTABLISHED

§16G~S23G
§25D~S30D

S1G, S2G
S10D
CONNECTION-
ESTABHSHING 839;-840;-542~845;
CALLED S47~853, S55, S56, S59
S60, S62, S63

S24D

CONNECTION-
ESTABLISHED 4

NOTE | The transaction numbers with “G” suffix are for th
for the g
role is ygt to be determined.

7.2.2 | AP-VCR state

CONNECTION-NQT-
The cgnnection
and ABT.i .

CONN

uffix are
e whose

e/Service primitives Initiate.req, ASC.ind, Abort.req
s shall be rejected with the Abort service.

The lo¢ . i establish the connection. Only the service primitives AS{.cnf(+),
ASC.c .req(and ABTnd are allowed. All other services shall be rejected with the

Abort 9 ice. 3 s abbreviated as CON-ESTABLISHING-CALLING.
CONN

CONNECTION-ESTABLISHED

mitives
hall be
ED.

The VCR is established. The service primitives Initiate.req, Initiate.rsp(+), Initiate.rsp(-) are
not allowed and shall be rejected with the Abort service. The following actions shall be taken

to reset a VCR ( Reset VCR).

e Set attribute "Outstanding services Counter Sending" and attribute "Outstanding services

Counter Receiving" of the VCR (dynamic part) to 0.
e Set state of the VCR to "CONNECTION-NOT-ESTABLISHED".
7.2.3 AP-VCR initiation state transitions

Table 3 defines the AP-VCR state transitions.
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Event or condition

# Current state _ - Next state
=> action

S1G CONNECTION- |[Initiate.req CONNECTION -
NOT- && VCR is valid ESTABLISHING-
ESTABLISHED |&& VCR type = QUB CALLING

=>
ASC.req{
Data := Initiate-RequestPDU
}

S2G CONNECTION- |[Initiate.req CONNECTION -
NOT- && VCR is valid ESTABLISHING-
ESTABLISHED |&& VCR type <> QUB CALLING

=>
ASC.req{
Data := NULL
!

S3G CONNECTION- |Initiate.req NNEGTION-
NOT- && VCR is not valid O
ESTABLISHED | => TABLISHED

Abort.ind{
Abortldentifier := FMS,
ReasonCode := VCR error \

S4 CONNECTION- | Abort.req CONNEQTION-
NOT- => NOT-
ESTABLISHED (no actions taken) (7 K ESTABLISHED

S5 CONNECTION- | FMS service.primitive gther than n|t| t&.& ABor CONNE(QTION-
NOT- => NOT-
FSTABLISHED Abort.ind{ ESTABLISHED

Abortldentifier :=
ReasonCode :=
}

S6 CONNECTION- |ABT.ind \ Q \\/ CONNE(QTION-
NOT- => NOT-
FSTABLISHED (né&wsm ESTABLISHED

S7 CONNECTION- unkdown FAS seryice pnmﬁﬁe CONNE(QTION-
NOT- NOT-
ESTABLISHED ESTABLISHED

S8 ,ONNECTION FAS servige pri eother than ASC.ind and ABT.ind CONNEQTION-
NOT- NOT-
_STABLISH { ESTABLISHED

bort entifier := FMS,
RegsonCode := Connection state conflict FAS
}
S9 ASC.i;d CONNEQTION-
D = not allowed, unknown or faulty FMS PDU NOT-
=> ESTABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS PDU error
}

S10D |[CONNECTION- |ASC.ind CONNECTION -
NOT- && Data Initiate-RequestPDU ESTABLISHING-
ESTABLISHED |&& VCR is valid CALLED

&& Max FMS PDU length test is positive
&& FmsFeaturesSupported test is positive
=>

Initiate.ind{

K

S11D |[CONNECTION- |ASC.ind CONNECTION-
NOT- && Data = Initiate-RequestPDU NOT-

ESTABLISHED

&& VCR is invalid
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := VCR error

ESTABLISHED
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Event or condition

# Current state _ - Next state
=> action

S12D |CONNECTION- |ASC.ind CONNECTION-
NOT- && Data = Initiate-RequestPDU NOT-
ESTABLISHED |&& VCR is valid ESTABLISHED

&& Max FMS PDU length test is negative
=>
ASC.rsp(-){
Data := Initiate-ErrorPDU{
ErrorCode := max-fms-pdu-size-insufficient
} !

S13D |CONNECTION- |ASC.ind CONNECTION-
NOT- && Data = Initiate-RequestPDU NOT-
FSTABHSHED—T&& VERTs—valid ESTABESHED

&& Max FMS PDU length test is positive
&& FmsFeaturesSupported test is negative
=>
ASC.rsp(-){ Q
Data := Initiate-ErrorPDU{
ErrorCode := feature-not-supported
!
}

S14G CONNECTION - | ASC.cnf(+) CONNEJQTION-
EFSTABLISHING | && Data = Initiate-ResponsePDU ESTABLISHED
CALLING && VCR type = QUB

=>
Initiate.cnf(+){
!

S15G | CONNECTION - | ASC.cnf(+) CONNE(QTION-
ESTABLISHING | && Data = NULL ESTABLISHED
CALLING && VCR type = QUU

=>
Initiate.cnf(+){
!

S16G | CONNECTION - . CONNE(QTION-
FSTABLISHING NOT-

CALLING ESTABLISHED
ASC.cnf

S17G | CONNECTION - CONNE(QTION-
ESTABLISHI NOT-

CALLING ESTABLISHED
<\ e := Error code in ASC.cnf

S18G |[[FON ABYJ CONNEQTION-
ESTABLI NOT-

CALLING Abort.ind{ ESTABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
ReasonCode := ReasonCode of ABT.ind
iz
reset VCR

S19G |[CONNECTION - | Abort.req CONNECTION-
ESTABLISHING |=> NOT-
-CALLING ABT.req{ ESTABLISHED

Abortldentifier := Abortldentifier of Abort.req,
ReasonCode := ReasonCode of Abort.req

h

reset VCR

S20G |CONNECTION - | Faulty or unknown FAS service primitive CONNECTION-
ESTABLISHING |=> NOT-
-CALLING ABT.req{ ESTABLISHED

Abortldentifier := FMS,
ReasonCode := FAS error
|3
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FAS error

13

reset VCR
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Event or condition

# Current state _ - Next state
=> action
S21G |CONNECTION - | FAS service primitive other than ASC.cnf and ABT.ind CONNECTION-
ESTABLISHING |=> NOT-
-CALLING ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
3
reset VCR
S22G |CONNECTION - | ASC.cnf CONNECTION-
O TADLTOTITING QX Uala = TITUl alfuwTu, UTrTTRTTuowiIT Ul |au|ty Trvio T DU NUT=
CALLING => STABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS PDU error \/
b
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FMS PDU error
3
reset VCR Q \
S23G [FONNECTION - | FMS service.primitive other than Initiate /Sp anckAboctfed CONNEQTION-
ESTABLISHING | => NOT-
CALLING ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode :=
2
Abort.ind{
Abortldentifier :=
ReasonCode :=
5
reseiVCR
S24D |EONNECTION - |Initiagé.rsp(+) \) CONNE(QTION-
ESTABLISHING | => ESTABLISHED
CALLED SC.rsp(+)
M |nitia@%§o
S25D |[CONNECTIQN - i . CONNE(QTION-
ESTABLISHI NOT-
ESTABLISHED
S26D Aborh\req CONNE(QTION-
2 NOT-
-req{ ESTABLISHED
Abortldentifier := Abortldentifier of Abort.req,
ReasonCode := ReasonCode of Abort.req
|2
reset VCR
S27D | CONNECHON—=—TABT M CONNECTION-
ESTABLISHING |=> NOT-
-CALLED Abort.ind{ ESTABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
ReasonCode := ReasonCode of ABT.ind
b
reset VCR
S28D |CONNECTION - | Faulty or unknown FAS service primitive CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode := FAS error
2
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FAS error
5

reset VCR
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Event or condition

# Current state _ - Next state
=> action
S29D |[CONNECTION - | FAS service primitive other ABT.ind CONNECTION-
ESTABLISHING |=> NOT-
-CALLED ABT.req{ ESTABLISHED
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
3
Abort.ind{
Abortldentifier := FMS,
ReasonCode :=Connection state conflict FAS
h
reset VCR
S30D |[CONNECTION - | FMS service.primitive other than Initiate.rsp and Abort.req CONNECTION-
_CALLED ABT.req{ STABLISHED
Abortldentifier := FMS,
ReasonCode := User error
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := User error
b
reset VCR /\ N
S31 CONNECTION- | ConfirmedService.req \ \/ CONNE(QTION-
FSTABLISHED |&& OSCS < ActualMaxSCC ESTABLISHED
&& InvokelD not existent
&& PDU length < Max FMS PDU send
&& FmsFeaturesSupported test (glieRt \posit}
=>
DTC.req{
Data := Confirmed-RequestPDU
h
OSCS := OSCS +
S32 CONNECTION- . \) CONNE(QTION-
FSTABLISHED ESTABLISHED
in ConfirmedService.req,
ed-RequestPDU,
ryices-overflow
S33 CONNECTION- CONNE(QTION-
ESTABLISHE ESTABLISHED
\ riginal InvokelD := InvokelD in ConfirmedService.req,
\ jectPDUType := Confirmed-RequestPDU,
ejectCode := Invoke-ID-exists
!
S34 30NNECTI@N-\}Z’onfirmedService.req CONNE(QTION-
FSTABLISHED Y && OSCS < ActualMaxSCC ESTABLISHED
&& InvokelD not existent
&&PBUtength—>axFMS+FPB—sending
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in ConfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := PDU-size
S35 CONNECTION- | ConfirmedService.req CONNECTION-

ESTABLISHED

&& OSCS < ActualMaxSCC
&& InvokelD not existent
&& PDU length < Max FMS PDU sending
&& FmsFeaturesSupported test (client) negative
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in ConfirmedService.req,
RejectPDUType := Confirmed-RequestPDU,
RejectCode := Feature-not-supported-connection-oriented

ESTABLISHED

}
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Event or condition

# Current state _ - Next state
=> action
S36 CONNECTION- | UnconfirmedService.req CONNECTION-
ESTABLISHED |&& PDU length < Max FMS PDU sending ESTABLISHED
&& FmsFeaturesSupported test (client) positive
=>
DTU.req{
Data := Unconfirmed-PDU
S37 CONNECTION- | UnconfirmedService.req CONNECTION-
ESTABLISHED |&& PDU length > Max FMS PDU sending ESTABLISHED
=>
Reject.ind{
DetectedHere := true,
Orgimativoketb—="tnvoketD-mtnconfirmed ServiceeT;
RejectPDUType := Unconfirmed-PDU,
RejectCode := PDU-size
A O
S38 CONNECTION- | UnconfirmedService.req NNEJTION-
ESTABLISHED | && PDU length < Max FMS PDU sending ESTABLHSHED
&& FmsFeaturesSupported test (client) negative
=>
Reject.ind{
DetectedHere := true,
Original InvokelD := InvokelD in Unc
RejectPDUType := Unconfirmed-P
RejectCode := Feature-not-supp <e<>
S39 CONNECTION- |Abort.req O CONNEQTION-
EFSTABLISHED | => NOT-
ABT.req{ ESTABLISHED
Abortldentifier := entifier ofAbofhreq,
ReasonCode := R denof\Abert.req
5
S40 CONNECTION- | Faulty, CONNE(QTION-
ESTABLISHED | => NOT-
ESTABLISHED
eason
b
esef (CR
S41 JCNnd CONNE(QTION-
Data = Confirmed-ServicePDU ESTABLISHED
DU h < Max FMS PDU receiving
&& O§CR < ActualMaxRCC
& InvdkelD not existent
atures Supported test (server) positive
ConfirmedService.ind{
!
OSCR :=OSCR + 1
S42 CONNECTION-_|DTC.ind CONNECTTION-

ESTABLISHED

&& Data = Confirmed-ServicePDU
&& PDU length > Max FMS PDU receiving
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size

h
reset VCR

NOT-
ESTABLISHED
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Event or condition

# Current state _ - Next state
=> action
S43 CONNECTION- |DTC.ind CONNECTION-
ESTABLISHED |&& Data = Confirmed-ServicePDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& OSCR > ActualMaxRCC
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := Max-services-overflow
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Max-services-overflow
I
reset VCR /\
S44 CONNECTION- |DTC.ind CONNE(QTION-
FSTABLISHED | && Data = Confirmed-ServicePDU NO
&& PDU length < Max FMS PDU receiving TABLJSHED
&& OSCR < ActualMaxRCC
&& InvokelD already existent
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-reque
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := InvokelD-eryor-xe t
h
reset VCR
S45 CONNECTION- |DTC.ind \/ CONNEQTION-
EFSTABLISHED | && Data = Confirmed-S NOT-
ESTABLISHED
S46 DNU.in CONNEQTION-
&& ata confirmed-PDU ESTABLISHED
&& PRU length < Max FMS PDU receiving
& Fedtures Supported test (server) positive
=>
UnconfirmedService.ind{
}
S47 CONNECTION- |DTU.ind CONNEQTION-
FSTABLISHED | && Data = Unconfirmed-PDU NOT-
&& PDU Tengih > Max FMS PDU receiving ESTABLISHED
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size
h

reset VCR
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Event or condition

# Current state _ - Next state
=> action
S48 CONNECTION- |DTU.ind CONNECTION-
ESTABLISHED |&& Data = Unconfirmed-PDU NOT-
&& PDU length < Max FMS PDU receiving ESTABLISHED
&& Features Supported test (server) negative
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := Feature-not-supported
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Feature-not-supported
iz
reset VCR
S49 CONNECTION- |ABT.ind CONNEQTION-
FSTABLISHED | => NO
Abort.ind{ TABLISHED
Abortldentifier := Abortldentifier of ABT.ind,
ReasonCode := ReasonCode of ABT.ind
h
reset VCR
S50 CONNECTION- |ASC.ind CONNE(QTION-
FSTABLISHED | && Data = Initiate-RequestPDU NOT-
=> ESTABLISHED
ABT.req{
Abortldentifier := FMS,
ReasonCode := Connection-§tate
h
Abort.ind{
S51 CONNECTION- CONNE(QTION-
ESTABLISHED NOT-
ESTABLISHED
S52 CONNE(QTION-
NOT-
.reg{ ESTABLISHED
bortldentifier := FMS,
asonCode := Connection-state-conflict-FMS
Abort.ind{
Abortldentifier := FMS,
ReasonCode := Connection-state-conflict-FMS
}1 2\ IO0
S53 CONNECTION- |valid FAS service primitive CONNECTION-
ESTABLISHED |&& Data = not-allowed, unknown or faulty FMS PDU NOT-

=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-error

5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := FMS-PDU-error
h

reset VCR

ESTABLISHED
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Event or condition

&& PDU length > Max FMS PDU receiving
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := PDU-size
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := PDU-size

h
reset VCR

# Current state _ - Next state
=> action
S54 CONNECTION- |ConfirmedService.rsp CONNECTION-
ESTABLISHED |&& InvokelD (server) existent ESTABLISHED
&& services in .rsp and .ind are identical
&& PDU length £ Max FMS PDU sending
=>
DTC.rsp{
Data := Confirmed-ResponsePDU
1
OSCR :=0OSCR -1
S55 CONNECTION- | ConfirmedService.rsp CONNECTION-
ESTABLISHED |&& InvokelD (server) not existent NOT-
=> ESTABLISHED
ABTTeqt
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
5
Abort.ind{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
5
reset VCR
S56 CONNECTION- | ConfirmedService.rsp CONNEJQTION-
FSTABLISHED | && InvokelD (server) existent NOT-
&& services in .rsp and .ind are not ident ESTABLISHED
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := vice-e
1
Abort.ind{
Abortldentifier :=
ReasonCode :=
|3
S57 CONNECTION- CONNE(QTION-
ESTABLISHED ESTABLISHED
S58 CONNEGTION- CONNE(QTION-
ESTABLISHE onfirmed-ResponsePDU ESTABLISHED
length < Max FMS PDU receiving
okelD (client) existent
& services in .cnf and .req are identical
ConfirmedService.cnf{
5
OSER—0O6SER
S59 CONNECTION- [DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Confirmed-ResponsePDU NOT-

ESTABLISHED
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Event or condition

# Current state _ - Next state
=> action
S60 CONNECTION- |DTC.cnf CONNECTION-
ESTABLISHED |&& Data = Confirmed-ResponsePDU NOT-

&& PDU length £ Max FMS PDU receiving

ESTABLISHED

&& InvokelD (client) not existent
=>
ABT.req{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response
h
Abort.ind{
Abortldentifier := FMS,
ReasonCode := InvokelD-error-response

I
reset VCR /\

S61 CONNECTION-
FSTABLISHED

DTC.cnf COQNNEQTION-

&& Data = Reject-PDU ESTABLISHED

&& Original InvokelD (client) existent

&& RejectCode:= PDU-size

=>

Reject.ind{

DetectedHere := false,
Original InvokelD := InvokelD in Reject-k
RejectPDUType := Confirmed-Response-
RejectCode := PDU-size

b
OSCS := 0SCS -1

CONNE(TION-
NOT-
ESTABLISHED

DTC.cnf
&& Data = Reject-PDY
&& Original InvokelB
=>
ABT.req{
Abortldentifier :
ReasonCode :=

S62 CONNECTION-
FSTABLISHED

S63 CONNECTIQN- CONNEQTION-
ESTABLISH NOT-
ESTABLISHED
tifier := FMS,
ode := FMS-PDU-error
\ értldentifier ;= FMS,
ReasonCode := FMS-PDU-error
h
reset VCR
7.2.4 Primitives exchanged between FAL-User and VCR PM

See Table 4 and Table 5 for the primitives exchanged between the FAL-User and the VCR PM.

Table 4 — Primitives issued by FAL-User to VCR PM

Primitive name Source Associated parameters and functions
Terminate.req FAL-User
Initiate.req FAL-User
Initiate.rsp(+) FAL-User
Initiate.rsp(-) FAL-User Refer to FAL service Definition (IEC 61158-5 subseries)
ConfirmedService.req FAL-User
ConfirmedService.rsp FAL-User
UnconfirmedService.req FAL-User
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Table 5 — Primitives issued by VCR PM to FAL-User

Primitive name Source Associated parameters and functions
Terminate.ind VCR PM
Initiate.ind VCR PM
Initiate.cnf(+) VCR PM
Initiate.cnf(-) VCR PM Refer to FAL service Definition (IEC 61158-5 subseries)
ConfirmedService.ind VCR PM
ConfirmedService.cnf VCR PM
UnconfirmedService.ind |VCR PM

7.2.5 Primitives exchanged between FSPM and the VCR PM
Table ¢ and Table 7 define the primitives used by the FSPM
Table 6 — Primitives issued by VCR PM to F
Primit|ve name Source Associated parameters ( ?v{né\io}s\ \
ASC.req VCR PM Arep_lId, This pripiti us d%con ey aAssocifte
Data reque fro e VCR PM to the FSPM.
Remote_DLCEP_Address TN
ASC.rsp[+) VCR PM Arep_lId, Thig primitivelis used tg/convey an Associate
se/+\) prixitive from the VCR PM to|the
Data
| .
ASC.rspf-) VCR PM Arep_ld, This Rrimifive js used to convey an Associgte
esponse(-) pfimitive from the VCR PM to fhe
Data E M.
Abort.refy VCR PM Arep_lId, Wimitive is used to convey an Abort request
§' ive from the VCR PM to the FSPM.
CS.req This primitive is used to convey a Confirmgd Send
(CS) request primitive from the VCR PM tq the
FSPM.
CS.rsp This primitive is used to convey a Confirmgd Send
(CS) response primitive from the VCR PM [to the
FSPM.
UCS.req P \ﬁﬁﬂ}_ld, This primitive is used to convey an Unconfirmed
ote_ DLSAP_Address, Send (UCS) request primitive from the VCR PM to
Q \ the FSPM.
Data
FCMP.rgq VCR RM Arep_lId This primitive is used to convey an FAL-C¢mpel
(FCMP) request primitive from the VCR PM to the
FSPM.
GBM.red VCR PM Arep Id This primitive is used to convey a Get-Buffered-
Message (GBM) request primitive from the VCR
PM to the FSPM.
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Table 7 — Primitives issued by FSPM to VCR PM

Primitive name | Source Associated parameters Functions

ASC.ind FSPM Arep_lId, This primitive is used to convey an Associate indication
Data primitive from the FSPM to the VCR PM.

ASC.cnf(+) FSPM Arep_ld, This primitive is used to convey an Associate result(+)
Data primitive from the FSPM to the VCR PM.

ASC.cnf(-) FSPM Arep_Id, This primitive is used to convey an Associate result(-)
Data primitive from the FSPM to the VCR PM.

Abort.ind FSPM Arep_lId, This primitive is used to convey an Abort indication
Locally_Generated, primitive from the FSPM to the VCR PM.

teentifier
Reason_Code,
Additional_Detail

CS.ind FSPM Arep_lId, This primitive is used to y a Confi meé\%w (CS)
Data indication primitive fronthe M tonthe\(CR HM.

CS.cnf FSPM | Arep._ld, This primitive is us&d te_coavey.a Beonfirmed Sehd (CS)
Data confirmation primitive fro e FSPMNpo the VCR PM.

UCS.ind FSPM Arep_|Id, This primitive'is u to vey an\Unconfirmed| Send
Remote_DLSAP_Address, (UCS) indicati imitiveyftom.the PSPM to the|VCR
Duplicate_ FAL-SDU, PM.
Data,
Local_Timeliness,
Remote_Timeliness f\

FCMP.cpf FSPM Arep_lId, higprimifive ky)se convey an FAL-Compel|l(FCMP)
Status confimation primitive from the FSPM to the VCR PM.

GBM.cn{(+) FSPM Arep_lId, Thig\primjtive is used to convey a Get-Buffered-
Duplicate_FAL-SOU, es BM) positive confirmation primitive from the
Data, FSRM VCR PM.

Lo Timelj S,
R&mot T%Zﬁ%s{

—

GBM.cn{(-) FSPM rep Nd N :Ir;h/s primitive is used to convey a Get-Buffered-
essage (GBM) negative confirmation primitive [from
the FSPM to the VCR PM.

FSTS.ingd I§S@A> rep_Id) This primitive is used to convey an FAL-Status (FSTS)
/\\Q ted\ Sta indication primitive from the FSPM to the VCR AM.

8 FA col machine (FSPM)

81 G

FAS seérvi tocoNMachine is common to all the AREP types. Only applicable primitives
are different;xamo ifferent AREP types. It has one state called "ACTIVE" as shpwn in
Figure|23.

‘ All Transactions

Figure 23 — State transition diagram of FSPM

8.2 FSPM state tables

Table 8 and Table 9 specifiy the FSPM protocol machine.
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Table 8 — FSPM state table — sender transactions

# Current state Event_c>)r co_ndition Next state
=> action
S1 ACTIVE ASC.req ACTIVE
&& SelectArep (Arep_Id) = "True"
=>
ASC_req {
user_data := Data,
remote_dlcep_address := Remote_ DLCEP_Address
}
S2 ACTIVE ASC.rsp(+) ACTIVE
&& SelectArep (Arep_Ild) = "True"
=>
ASC _rsp(+) {
user_data := Data
}
S3 ACTIVE ASC.rsp(-) CTT\Q
&& SelectArep (Arep_Ild) = "True"
=>
ASC_rsp(-) {
user_data := Data
} N
S4 ACTIVE DTU.req ACTIVE
&& SelectArep (Arep_ld) = "True"
=>
DTU_req {
remote_dlsap_address := Remao LSAP/Addres
user_data := Data
} N
S5 ACTIVE DTC.req ACTIVE
&& SelectArep (Arep_Id) = uel
=>
DTC_req {
user_data := Data
}
S6 NCTIVE DTC<sp D), ACTIVE
&& SelectAreqn (Arep_IAN 2ITrue"
S7 ACTIVE ACTIVE
ier := Identifier,
ode := Reason_Code,
\ al_detail := Additional_Detail
}
S8 ACTNVE \ MP,peq ACTIVE
é;& lectArep (Arep_ld) = “True”
FCMP_req {
}
S9 ACTIVE GBM.req ACTIVE
&& SelectArep (Arep_ld) = “True”
=>
GBM_req {

NOTE 1 A primitive generated in the FSPM sender state machine is sent to an appropriate ARPM that is selected
by the FSPM using the SelectArep function. The Arep_ld parameter supplied by the FAS user is the argument of this
function.

NOTE 2 If the SelectArep function returns the value of False, it is a local matter to report such instance and the
FSPM does not generate any primitives to the ARPM.
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Table 9 — FSPM state table — receiver transactions
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Current state

Event or condition
=> action

Next state

R1

ACTIVE

ASC_ind
=>
ASC.ind {
Arep_Id := arep_id,
Data := user_data

ACTIVE

R2

ACTIVE

}
ASC_cnf(+)
=>
ASC.cnf(+) {
Arep_Id := arep_id,

ACTIVE

Data := user_data

R3

NCTIVE

}

ASC_cnf(-)

=>

ASC.cnf(-) {
Arep_Id := arep_id,
Data := user_data

}

ACYIVE

>

R4

NCTIVE

DTU_ind
=>
DTU.ind {
Arep_Id := arep_id,

ACTIVE

R5

NCTIVE

}
DTC_ind

=>

DTC. |nd{

ACTIVE

R6

NCTIVE

ACTIVE

R7

NCTIVE

_Generat_ed := locally_generated,

entifier := identifier,
ason_Code := reason_code,

dditional_Detail := additional_detail
!

ACTIVE

R8

NCTIVE

LFCMP_cnf
=>

FCMP.cnf {

ACTIVE

Arep_Id := arep_id,
Status := status

R9

ACTIVE

}
GBM_cnf(+)
=>
GBM.cnf(+) {
Arep_Id := arep_id,

Data := user_data,
Local_Timeliness := local_timeliness,
Remote_Timeliness := remote_timeliness

Duplicate_FAS-SDU := duplicate_fas_sdu,

ACTIVE

R10

ACTIVE

}
GBM_cnf(-)
=>
GBM.cnf(-) {
Arep_Id := arep_id,
}

ACTIVE
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# Current state Event_or co_ndition Next
=> action
R11 ACTIVE FSTS_ind ACTIVE
=>
FSTS.ind {

Arep_Id := arep_id,
Reported_Status := reported_status

h

8.3 Functions used by FSPM

Table 10 defines

the function used by the FSPM

Table 10 — Function SelectArep() ——
Name SelectArep Used in FSPM N
Input Output
Arep_Id True || False /\\ \
Functio [
Looks f¢r the AREP entry that is specified by the Arep_ld parameter. The Arep” Idparameter 15provided with the
FAS us¢r service primitives.
Y
8.4 Parameters of FSPM/ARPM primitives
The parameters used with the primitives exchanged bég PM and the ARRPM are
descrihed in Table 11.
Taple 11 — Parameters used with ged between FSPM and ARPM
Paranjeter name ( Py b%cr})kion
arep_id This para r is used to ynanimou y |de tifyvan instance of the AREP that has issupd a
pr|m|t|ve ns/for s entl t specified by this specification.
user_dpta This p[é@m;m\r co}]ve(y*s\FAS\@a\data)

locally |generated

hIS pkraMt}v\\s\ve%\\Q tha{_is used for the Locally_Generated parameter.

identifier

Trﬁ pa@mete({on& \ﬂ{ t is used for the Identifier parameter.

reason| code

Th&{pMcM that is used for the Reason_Code parameter.

additiopal_detail

Th\\am%\ NeyS/Zalue that is used for the Additional_Detail parameter.

duplicate_fasﬁh\ 'h\

is Bgra}l\{%ew\gnveys value that is used for the Duplicate_FAS-SDU parameter.

remote| disap_ hi
addres s& \

T\%ar meaneys value that is used for the Remote_DLSAP_Address paramets

=

status

\Th\ls\p}&am/eter conveys value that is used for the Status parameter.

reported_statis

Qis)arameter conveys a Data Like Layer event status.

local_timéliness

This parameter conveys value that is used for the Local_Timeliness parameter.

remote_timeliness

I'nis parameter conveys value that Is used for the Remote_Timeliness parameter.

9 Application

relationship protocol machines (ARPMs)

9.1 AREP mapping to data-link layer

9.1.1 General

This section describes the mapping of the FAS to the Fieldbus data-link layer. It does not
redefine the DLSAP attributes or DLME attributes that are or will be defined in the data-link
layer specification; rather, it defines how they are used by each of the AR classes. A means
to configure and monitor the values of these attributes is provided by Network Management.
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The following class definitions describe the DLSAP attributes and the DLME attributes
required to support each of the AREP classes.

NOTE Undefined attributes use the same definitions as those previously defined.

9.1.2 DLL mapping of QUU AREP class
9.1.21 QUU AREP class formal model

The DLL Mapping attributes and their permitted values and the DLL services used with the
QUU AREP class are defined in this subclause.

CLASS: QuuCl

PARENT CLCASST QueuedUser-TriggeredunidirectionatAREP
ATTRIBUTES:

1. (m) KeyAttribute: LocalDIsapAddress

2. (m) Attribute: RemoteDlsapAddress

3. (m) Attribute: LocalDIsapRole (Basic, Group)
4. (c) Constraint: Role = Source

4.1 (m) Attribute: DefaultQosAsSender

4.2 (m) Attribute DlIPriority (Urgent, Normal, Tim
4.3 (m) Attribute: MaxConfirmDelayOnUnitdata
4.4 (m) Attribute: DlpduAuthentication (Ordina
4.5 (m) Attribute: i i iCi
4.6 (m) Attribute:

5. (c) Constraint:

5.1 (m) Attribute:

5.2 (m) Attribute:

5.3 (m) Attribute:

5.4 (m) Attribute:

DLL SHRVICES:

1. (m) OpsService:

2 (c) Constraint:

3: (m) OpsService:
9.1.2.2 Attributes

9.1.2.2.1 Lo

te is a

DLSAR -address

ora DL
This aftribute S € - ” ifi i LL.

This a
Select

ds, and

9.1.2.2.2 RemoteDIsapAddress

This attribute specifies the remote address to which FAS-PDUs are sent (for Source AREPSs),
or from which they are received (for Sink AREPSs).

If the ConfigurationType attribute is Linked, the value of this attribute has been configured. If
it is Free, the value of this attribute is provided with a service request.

This attribute contains the following three sub-attributes: Link Address, Node Address, and
Selector.

9.1.2.2.3 LocalDIsapRole

This attribute specifies the behavior of the local DLSAP to be used. If the Role is Source, this
attribute has the value of Basic. If the Role is Sink, it has the value of either Basic or Group.
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This attribute supplies the value for the “DL(SAP)-role” parameter specified by the DLL.

9.1.2.2.4 DefaultQosAsSender

The DefaultQosAsSender attributes specify the DLL quality of service that is used by the
sending AREP. The receiving DLL shall support the quality of service specified by these
attributes.

9.1.2.2.5 DIIPriority

This attribute defines the DLL priority, and thus restricts the maximum length of an FAS-PDU,
of the conveyance path of an AR.

values
TIME-

This aftribute supplies the value for the “DLL priority” parameter o
Urgent, Normal, and Time-Available correspond to URGENT
AVAILABLE as defined in IEC 61158-3-1 and IEC 61158-4-1, respet

NOTE |t is not possible to use different priorities for each FAS-PDU sent frof
9.1.2.2.6 MaxConfirmDelayOnUnitdata

This aftribute specifies the maximum confirmation d ' onfirmation from| a DL-
Unitdata request primitive.

This aftribute supplies the value for t itdata”

parameter of the DLL.

9.1.2.2.7 DipduAuthentication

This altribute specifies thé [0 by the
DLL.
This aftribute supplie L. The
values| Ordinar ' XIMAL
as defiped in IEC 81

9.1.2.2.
This afftri or this
AREP,
This a plicit is

used. It copresponds 16 IMPLICIT as defined in IEC 61158-3-1 and IEC 61158-4-1.

9.1.2.2:9—ExpticitQueuve

This attribute specifies, when True, that the characteristics of the associated sending and
receiving queues are explicitly configured and managed through the Network Management.
The value of False means that queues with implementation specific depth and length are
provided by the DLL.

9.1.2.2.10 QueueBindings

The following attributes specify the explicit queue that is bound to this DLSAP. For a sender,
the queue is for sending. For a receiver, it is for receiving.

9.1.2.2.11 Queueldentifier

This attribute provides a local means to identify a queue that is associated with this DLSAP.
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This attribute supplies the value for the “Buffer-or-queue-identifier” parameter defined in the
DLL.

9.1.2.2.12 MaxQueueDepth

This attribute specifies the maximum number of FAS-PDUs that can be queued for sending or
receiving.

This attribute supplies the value for the “Maximum queue depth” parameter of the DLL.

9.1.2.2.13 MaxDlIsduSize

This altribute specifies the maximum length of an FAS-PDU that can be(sent receil/ed by

the DLL.
This aftribute supplies the value for the “Maximum DLSDU size” par

9.1.2.3 DLL services

Refer fo IEC 61158-3-1 for DLL service descriptions.

9.1.3 DLL mapping of QUB AREP class
9.1.3.1 QUB AREP class formal piode

The DLL Mapping attributes and their pe e DLL services used with the

CLASS;:
PARENT CLASS:
ATTRIBUTES:
1.

FromRequesterToResponder (Classical, Disordered)
romResponderToRequester (Classical, Disordered)
Priority

[N

2.

3.

4.

5.

5.1

5.2

5.2

5.2

5.3

5.3.1 DlIPriority (Urgent, Normal, TimeAvailable)
5.3.2 (m DlIPriorityNegotiated (Urgent, Normal, TimeAvailable)
5.4 ( DlpduAuthentication (Ordinary, Source, Maximal)
5.5 ( g ResidualActivity

5.5.1 (M) Attribute: ResidualActivityAsSender (True, False)
5.5.2 (m) Attribute: ResidualActivityAsReceiver (True, False)
5.6 (m) Attribute: MaxConfirmDelay

5.6.1 (m) Attribute: MaxConfirmDelayOnDIConnect

5.6.2 (m) Attribute: MaxConfirmDelayOnDIData

5.7 (m) Attribute: DISchedulingPolicy (Implicit)

5.8 (m) Attribute: ExplicitQueue (True, False)

5.9 (c) Constraint: ExplicitQueue = True

5.9.1 (m) Attribute: MaxDlsduSizes

5.9.2 (m) Attribute: MaxDlIsduSizeFromRequester

5.9.3 (m) Attribute: MaxDlIsduSizeFromResponder

5.9.4 (m) Attribute: MaxDlIsduSizeFromRequesterNegotiated
5.9.5 (m) Attribute: MaxDlIsduSizeFromResponderNegotiated
5.10 (m) Attribute: QueueBindings

5.10.1 (m) Attribute: SendingBufferOrQueueldentifier

5.10.2 (m) Attribute: ReceivingBufferOrQueueldentifier

5.1 (m) Attribute: MaxQueueDepth

5.11.1 (m) Attribute: MaxSendingQueueDepth

5.11.2 (m) Attribute: MaximimReceivingQueueDepth
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DLL SERVICES:

(m) OpsService: DL-Data

(c) Constraint: ExplicitQueue = True

(m) OpsService: DL-Get

(m) OpsService: DL-Connect

(m) OpsService: DL-Connection-Established
(m) OpsService: DL-Disconnect

RN =

9.1.3.2 Attributes
9.1.3.21 LocalDIlcepAddress

This attribute specifies the local DLCEP address and identifies the DLCEP.

The vallue of this attribute is used as the “DLCEP-address” parameter of the DL

NOTE [The value of this attribute is also carried in the Associate Request PDU.

This ajtribute contains the following three sub-attributes: Link Addke de §s, and

Selector.

NOTE PBince the local Link and Node addresses are set by the Netwo
the LocdIDIsapAddress attribute is a configurable attribute of the FAS.

Re Selector pprtion of

9.1.3.2.2 RemoteDIcepAddress

This aftribute specifies the remote DLCEP addr

e headerpa he Associate Request PDU.
ttri tes: Link Address, Node Addregs, and

NOTE [The value of this attribute is also carried in t

This a
Select

9.1.3.2.
The DI
This a : alue_for/the DLCEP DL-identifier parameter of the DL-Connect
servicqg. It i L alling FAS by the DL-Connect request primitive, and by the DL-

Conne

9.1.3.2.

This aftribute-specifies the behavior of the DLSAP that is used by the AREP.

This attribute supplies the value for the “DI (SAP)-role” parameter The possible valud Basic
corresponds to BASIC as defined in the data-link layer specification.

9.1.3.2.5 QosParameterSet

The QosParameterSet attributes specify the DL quality of service that is used by this AREP.
These attribute values may be negotiated with the remote AREP.

9.1.3.2.6 DicepClass

This attribute specifies the behavior of the DLCEP which is attached to the AREP.

This attribute supplies the value for the “DLCEP class” parameter of the DLL. The possible
value of this attribute is Peer and corresponds to Peer defined by the DLL.
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9.1.3.2.7 DicepDataDeliveryFeatures

These two attributes specify data delivery features of the DLL.
The permitted values Classical and Disordered correspond, respectively to CLASSICAL and

DISORDERED defined by the data-link layer specification.

NOTE The FromRequesterToResponder and FromResponderToRequester attributes shall have the same value.
9.1.3.2.8 FromRequesterToResponder

This attribute specifies the DLL data delivery feature of the DLPDUs sent from the AREP
whose dnitiator attribute has a value of “True” to the remote AREP It supplies the value for

the “DLCEP data delivery features from requester to responder(s)” pararheterdefined in the
DLL.

9.1.3.2.9 FromResponderToRequester

This aftribute specifies the DLL data delivery feature of the DLPDUWS(¢s& AREP
whose]|Initiator attribute has a value of “False” to the remp R lies*the value for
the “DLCEP data delivery features from responder(s) to requeste a z in the

DLL.

9.1.3.2.10  DIIPriority

This aftribute specifies the configured

NOTE |t is not possible to use different priorities—o sent from the same QUB AREP. Also] it is not
permitted to use different priorities for the send(and receive¢onveyange paths.

9.1.3.2.11 DlIPriority

This aftribute specifies/\ s DLL priority.
9.1.3.2.12 DI
This aftribute specifi hound of the length of DL-addressing to be used by the DLL.

This a
permitt
MAXIM
Stand3

the “DLPDU-authentication” parameter of the DLL. The
sce, and Maximal correspond to ORDINARY, Source, and
efined in IEC 61158-3-1 and IEC 61158-4-1 of this Internfational

9.1.3.2

This aftribute specifies sender’s DLC residual activity. It supplies the value for the “Residual
activity as sender* parameter defined tn the DL The possibie values are “True“and “False.”

9.1.3.2.14 ResidualActivityAsReceiver

This attribute specifies receiver’s DLC residual activity. It supplies the value for the “Residual
activity as receiver” parameter defined in the DLL. The possible values are “True” and “False.”

9.1.3.2.15 MaxConfirmDelay

This attribute specifies the maximum confirmation delay of certain DLL connection-oriented
services.
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9.1.3.2.16 MaxConfirmDelayOnDIConnect

This attribute species the maximum confirmation delay for a confirmation from a DL-Connect
service.

This attribute supplies the value for the “Maximum confirmation delay on DL-Connect, DL-
Reset and DL-Subscriber-Query” parameter specified in the data-link layer specification.

9.1.3.2.17 MaxConfirmDelayOnDIData

This attribute species the maximum confirmation delay for a confirmation from a DL-Data
service.

This aftribute supplies the value for the “Maximum confirmation dela bmeter

specified in IEC 61158-3-1 and IEC 61158-4-1 of this International S

9.1.3.2.18 DISchedulingPolicy

This aftribute provides the guidance to the DLL on the schéduling m ‘ . Hor this
AREP,|the DLL tries to transmit the FAS-PDU as soon a

This aftribute supplies the value for the “DL-Sched L. The
permit{ed value Implicit corresponds to IMPLICI é 61158-3-1 and IEC 61158-4-
1 of this International Standard.

9.1.3.2.19 ExplicitQueue
9.1.3.2.20 MaxDIsduSizeFromReq

This alftribute specifies th i e\ [¥ at can
be senft from the AREH [ i g P.

This aftribute s
the DL|.

9.1.3.2.

eter of

This a at can

EP.

eter of

This attribute specifies the negotiated value of the maximum length of an FAS-PDU that can
be sent from the AREP whose Initiator attribute has a value of “True” to the remote AREP.

9.1.3.2.23 MaxDlIsduSizeFromResponderNegotiated

This attribute specifies the negotiated value of the maximum length of an FAS-PDU that can
be sent from the AREP whose Initiator attribute has a value of “False” to the remote AREP.

9.1.3.2.24 SendingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store sending FAS-
PDUs.
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This attribute supplies the value for the “Buffer-and-queue bindings as sender” parameter of

the DL

L.

9.1.3.2.25 ReceivingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store receiving FAS-

PDUs.

This attribute supplies the value for the “Buffer-and-queue bindings as receiver’ parameter of

the DL

9.1.3.2:

This
trans

This a

Send queues.

9.1.3.2.27 MaxReceivingQueueDepth

This a

ReceiVie queues.

9.1.3.3 DLL services

Refer fo IEC 61158-3-1 fa

L.

ttribute specifies the maximum number of FAS-PDUs tha n_be queued for

ission.

tribute supplies the value for the “Maximum queue dep

9.14
9.1.4.1
The D
BNU A
CLASS;:
PAREN
ATTRIBY
1. PublisherDIcepAddress
2. DicepDlidentifier
3. DisapRole (Basic)
4. (m) té: QosParameterSet
4.1 (m) Attribute: DicepClass (Publisher, Subscriber)
42 (III) Attlll)utc D“PIIUIIty (Ulycllt, Nunnai, TiIIICAVdiidIUiU)
4.3 (m) Attribute: DlpduAuthentication (Ordinary, Source)
4.4 (m) Attribute: ResidualActivity
4.41 (m) Attribute: AsSender (False)
4.5 (m) Attribute: MaxConfirmDelayOnDIConnect
4.6 (m) Attribute: DISchedulingPolicy (Explicit)
4.7 (m) Constraint: DlcepClass = Publisher
4.71 (m) Attribute: FromRequesterToResponder (Ordered, Unordered)
4.7.2 (m) Attribute: MaxDlIsduSizeFromRequester
4.7.3 (m) Attribute: SendingBufferOrQueueldentifier
4.7.4 (o) Attribute: SenderTimeliness
4.7.4.1 (o) Attribute: PublisherDITimelinessClass
(Residence, Update, Synchronous, None)
4.7.4.2 (o) Attribute: PublisherTimeWindowSize
4.7.4.3 (o) Constraint: PublisherDITimelinessClass == Update || Synchronous
4.7.4.3.1 (o) Attribute: PublisherSynchronizingDlcep
4.8 (m) Constraint: DlcepClass = Subscriber
4.8.1 (m) Attribute: FromResponderToRequester (Ordered, Unordered)

LL for

tion.

LL for

ith the
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4.8.2 (m) Attribute: MaxDIsduSizeFromResponder
4.8.3 (m) Attribute ReceivingBufferOrQueueldentifier
4.8.4 (o) Attribute: ReceiverTimeliness
4.8.4.1 (o) Attribute: PublisherDITimelinessClass
(Residence, Update, Synchronous, None)
4.8.4.2 (o) Attribute: PublisherTimeWindowSize
4.8.4.3 (o) Attribute: SubscriberDITimelinessClass
(Residence, Update, Synchronous, None)
4.8.4.4 (o) Attribute: SubscriberTimeWindowSize
4845 (o) Constraint: SubscriberDITimelinessClass == Update || Synchronous
4.8.4.51 (o) Attribute: SubscriberSynchronizingDlcep
5. (m) Attribute: LasScheduled (True, False)
DLL SERVICES:
1. (m) ﬁpeQnr\/inn- DL_-Put
2. (m) OpsService: DL-Get
3. (m) OpsService: DL-Connect
4. (m) OpsService: DL-Connection-Established
5. (m) OpsService: DL-Disconnect
6. (m) OpsService: DL-Buffer-Received
7. (m) OpsService: DL-Buffer-Sent
8. (m) Constraint: LasScheduled == False
9. (m) OpsService: DL-Compel-Service

9.1.4.2 Attributes

9.1.4.21 PublisherDicepAddress

This a
Selector.

NOTE Bince the local Link a
the LocdIDIsapAddress attr

9.1.4.2.
9.1.4.2.
9.1.4.2.
9.1.4.2.

9.1.4.2.
NOTE

9.1.4.2.7 DipduAuthentication

s, and

prtion of

9.1.4.2.8 ResidualActivity
9.1.4.29 MaxConfirmDelayOnDIConnect

9.1.4.2.10 DISchedulingPolicy

This attribute provides the guidance to the DLL on the scheduling needed by an AR. For this
AREP, the DLL tries to transmit the FAS-PDU when it is instructed to do so by a stimulus from

the network.

This attribute supplies the value for the “DL-Scheduling-policy” parameter of the DLL. The
permitted value Explicit corresponds to EXPLICIT defined IEC 61158-3-1 and IEC 61158-4-1

of this International Standard.
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9.1.4.2.11 FromRequesterToResponder

This attribute is used if the Role attribute has a value of “Publisher” and specifies the DLL
data delivery feature of the AREP.

It supplies the value for the “DLCEP data delivery features from requester to responder(s)”
parameter of the DLL. The possible values Ordered and Unordered correspond to ORDERED
and UNORDERED defined in IEC 61158-3-1 and IEC 61158-4-1 of this International Standard.

If the DuplicatePduDetectionSupported attribute is True, this attribute has the value of
“Ordered.”

9.1 .4.1.1 2 MaxDIsduSizeFromRequester

This afttribute is used if the Role attribute has a value of “Pubit ifles the

maximum length of an FAS-PDU that can be sent from this AREP.

This aftribute supplies the value for the “Maximum DLSDU sjzes QU eter of
the DLL.

9.1.4.2.13 SendingBufferOrQueueldentifier

This altribute provides a local means to identif
sending. This attribute supplies the
parameter of the DLL.

er/thatis used to store FAS-P)Us for
| % d-gueue bindings as dender”

9.1.4.2.14

This aftribute is used if thé R i of “Subscriber” and specifies the DLL
data delivery feature of the

It supplies the value f elivery features from responder(s) to reqpester”
parameter of th . i Qfdered and Unordered correspond to ORDERED
and UNORDERED.def i ;

If the lue of
“Ordergd.”

9.1.4.2.

This aftribute the Role attribute has a value of “Subscriber” and specifies the
maximpm leAgth FAS-PDU that can be received by this AREP.

This aftu i - i i i eter of

the DLL.

9.1.4.2.16 ReceivingBufferOrQueueldentifier
This attribute provides a local means to identify a buffer that is used to store FAS-PDUs for

receiving. This attribute supplies the value for the “Buffer-and-queue bindings as receiver”
parameter of the DLL.

9.1.4.2.17 SenderTimeliness
9.1.4.2.18 PublisherDITimelinessClass

This optional attribute provides the timeliness class of a Publisher provided by the DLL. This
attribute supplies the value for the “DL-timeliness-class” parameter of the DLL. The permitted
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values Residence, Update, Synchronous, and None correspond to RESIDENCE, UP
SYNCHRONOUS, and NONE defined by the DLL.

9.1.4.2.19 PublisherTimeWindowSize

DATE,

This optional attribute provides time window of a Publisher provided by the DLL. This attribute

supplies the value for the “Time window size” parameter of the DLL.

9.1.4.2.20 PublisherSynchronizingDlcep

This optional attribute is present when the PublisherDITimelinessClass attribute has the value
of Update or Synchronous and provides a DLCEP that is used to generate synchronizing

events|by the DLL. The FAS user may derive the AREP from which the synchronizing
are dejivered by this attribute value. This attribute supplies the value
DLCER” parameter of the DLL.

9.1.4.2.21 ReceiverTimeliness

9.1.4.2.22 SubscriberDITimelinessClass

9.1.4.2.23 SubscriberTimeWindowSjze

events

nchrpnizing

|_. This
mitted
DATE,

This . This
9.1.4.2.24
This optional attpibute i las the
value |of Updr & nerate
synchrpnizing events X ch the
S lue for
means
d.

Refer to to IEC 61158-3-1 and IEC 61158-4-1 for DLL service descriptions.

9.2 Application relationship protocol machines (ARPMs)
9.21 AR protocol machine (ARPM) for QUU AREP

9.2.1.1 QUU ARPM states

..

The defined states and their descriptions of the QUU ARPM are shown in Table 12 and

Figure 24.
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Table 12 —- QUU ARPM states

CLOSED The AREP is defined, but not capable of sending or receiving FAS-PDUs. It may send or receive
Associate service FAS-PDUs while in this state.
OPEN The AREP is defined and capable of sending or receiving FAS-PDUs.

53,54,
CLOSED R1.R2,R4

S2,R3,R5

9.2.1.2 QUU ARPM state table

Table 13 an

NS NS

Figure 24 — State transition diagram of the QU

d Table 14 specify the QUU QRPM state ma

P

Table 13 — QUU ARPM state tabl

N\
# Current state @@cﬁdmﬁ Q Next[state
&> actjon

S1 CLOSED ASC_req OPEN
=>
ASC_cnf(+) {
arep_id := GetArepld
}

S2 DPEN rt_r N \J CLOSED
(no actien tak%
S3 DPEN DTY_| OPEN

fas;pdu_name :="DTU_PDU",
fas_data := user_data)

S4 DPEN TU_req OPEN
c
&R
=>

onfigurationType = “Free”
ole = “Source”

n ol Al - 4 ol e
ReMoteoTSapARatGreSS—— Tremote _GrSap—attieSSy

FAS-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
disdu := BuildFAS-PDU (
fas_pdu_name := "DTU_PDU",
fas_data := user_data)



https://iecnorm.com/api/?name=fb7d49955176c16fc6268e0ee48d06db

61158-6-9 © IEC:2010(E) - 67 -

Table 14 — QUU ARPM state table — receiver transactions

Event or condition

# Current state _ -
=> action

Next state

R1 OPEN FAS-PDU_ind

&& ConfigurationType = “Linked”
&& RemoteDlsapAddress = calling_address
&& Role = “Sink”
&& FAS_Pdu_Type (fas_pdu) = “DTU_PDU”
=>
DTU_ind {
arep_id := GetArepld (),
user_data := fas_pdu

&& dmpm_service_name = “DMPM_Unitdata_ind”

OPEN

s
R2 DPEN FAS-PDU_ind

&& ConfigurationType = “Free”

&& Role = “Sink”

&& FAS_Pdu_Type (fas_pdu) = “DTU_PDU”

=>

DTU_ind {

arep_id := GetArepld (),
remote_dlsap_address := calling_address,
user_data := fas_pdu

&& dmpm_service_name = “DMPM_Unitdata_ind”

3

}
R3 DPEN FAS-PDU_ind
&& dmpm_service_name = “DMPM_Uni
&& Role = “Sink”

=>

Abort_ind {
arep_id := GetAre

identifier := "FA ",.

CLOSED

OPEN

dditionat”_de nu
!
R4 DPEN EftQrToARPM \j
no acti ak&
R5 DPEN \/ <
olg = “SourceX

\ reas code := “Invalid Event for Role”,

Q ‘ dditional_detail := "null”
}

CLOSED

A\
9.2.2 Amachine (ARPM) for QUB AREP

9.2.2.1 QUB ARPM states

The defined states and their descriptions of the QUB ARPM are shown in Table 15 and

Figure 25.
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Table 15 — QUB ARPM states

CLOSED The AREP is defined, but not capable of sending or receiving FAS-PDUs. It may send or
receive Associate service FAS-PDUs while in this state.

OPEN The AREP is defined and capable of sending or receiving FAS-PDUs.

REQUESTING The AREP has sent an Associate Request FAS-PDU and is waiting for a response from the

(REQ) remote AREP.

RESPONDING The AREP has received an Associate Request FAS-PDU, delivered an Associate.indication

(RSP) primitive and is waiting for a response from its user.

REPLIED (REPL) The Server AREP has issued an ASC_rsp(+) primitive and is waiting for receiving a

"connection-established" indication from the DLL.

SAME

Indicates that the next state is the same as the current state. f\

9.2.2.2

Table

S1, 82
S5R11,R12,R1 5,R16,R17,>

CLOSED

S5,R7,R17,
S4,85, R18,R19,R22,
R7,R16,

R17,R19,
R22,R23,R

24,

9,R10,R23,
R26,R30
R6, R8, R9,
R30
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Table 16 — QUB ARPM state table — sender transactions

Event or condition

# Current state _ - Next state
=> action
S1 CLOSED ASC_req REQ
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Free”
RemoteDlcepAddress := remote_dlcep_address,
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Connect_req",
arep_id := GetArepld (),
called_address := “default dlsap address”,
calling_address := “default dlsap address”,
local_dIcep_address := LocalDIcep,
disdu := BuildFAS-PDU (
fas_pdu_name := "ASC_ReqPDU",
calling_dlcep_address := LocalDIcepAddress, Q
called_dlcep_address := RemoteDlIcepAddress,
fas_data := user_data)
}
S2 ¢LOSED ASC_req \QE9>
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Link
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_(
arep_id := GetArepld (),
called_address :=
S3 RSP REPL

= “default disap address”,
= LocaIDIcep,

. du_name := "ASC_RspPDU",
a := user_data)

S4 A \ ASC Ysp(-) CLOSED
Q -PDU_req {

dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dlcep_dl_id := DIcepDllidentifier,
reason := "connection rejection—transient condition",
dIsdu .= BUlldFAS-PDU (

fas_pdu_name := "ASC_ErrPDU",

fas_data := user_data)

}

S5 NOT CLOSED Abort_req CLOSED
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
dicep_dl_id := DicepDllidentifier,
reason := "disconnection—normal condition",
disdu := BuildFAS-PDU (
fas_pdu_name := "Abort_PDU",
fas_id := identifer,
fas_reason_code := reason_code,
fas_additional_detail := additional_detail)
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Current state

Event or condition
=> action

Next state

S6

OPEN

DTC_req
&& Role = “Client” || “Peer”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
dicep_dI_id := DicepDllidentifier,
disdu := BuildFAS-PDU (
fas_pdu_name := "DTC_ReqPDU",
fas_data := user_data)

}

OPEN

S7

OPEN

DTC_rsp

OPEN

o 11
FAS-PDU_req {

dmpm_service_name := "DMPM_Data_req",

arep_id := GetArepld (),

dlcep_dl_id := DIcepDllidentifier,

disdu := BuildFAS-PDU (
fas_pdu_name := "DTC_RspPDU",
fas_data := user_data)

Table 17 — QUB ARPM state table re(c7eiv t

Current state

Next [state

R1

CLOSED

&& Initiator = “True”
=>

FAS-PDU_req {
d .

CLOSED

R2

CLOSED Q/

" id := dlcep_dl_id (from Connect_ind),
:= “Invalid FAS-PDU”,
= “null”

CLOSED

R3

CLOSED

onnect_ind
Initiator = “False”

&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”

20 D o)l A

CLOSED

SSRemoteBleepAddress cating—eHeep—address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Remote Address Mismatch",
dlsdu := “null”
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Current state

Event or condition
=> action

Next state

R4

CLOSED

Connect_ind

&& Initiator = “False”

&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”

&& RemoteAddressConfigurationType = “Free”

=>
RemoteDIlcepAddress := calling_dlcep_address,
DicepDlldentifier := dlcep_dI_id,
MaxDlIsduSizeFromRequesterNegotiated := disdu_size_from_requester,
MaxDlsduSizeFromResponderNegotiated := disdu_size_from_responder,

ASC_ind {
arep_id := GetArepld (),

RSP

oSer—tate arS—uSeTr—tata

et o 7

R5

CLOSED

Connect_ind

&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDlcepAddress = calling_dlcep_address
=>

DIcepDIIdentifier = dlcep_dI_| id

ASC_ind {
arep_id := GetArepld (),

user_data := dIs_user_data
}

N

R6

RSP
REPL
DPEN

)

Connect_ind
&& Initiator = “False”

SAME

R7

RSP
REPL
DPEN

lcep” dI id := dlcep_dl_id (from Connect_ind),
raason := "Invalid FAS-PDU",
sdu := “null”

13

Abort_ind {
arep_id := GetArepld (),

CLOSED

lacally _acanaratad = "Trua"
ToTTy g oot oo HRA
identifier := "FAS",

reason_code := "Invalid FAS-PDU"

R8

RSP
REPL
OPEN

Connect_ind
&& Initiator = “False”
&& FAS_Pdu_Type (dls_user_data) = “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
&& RemoteDIlcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name :=
arep_id := GetArepld (),
dlcep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "AREP Busy",
disdu := “null”

“DMPM_Disconnect_req”,

SAME
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Event or condition

# Current state _ - Next state
=> action
R9 RSP Connect_ind SAME
REPL && Initiator = “False”
OPEN && FAS_Pdu_Type (dIs_user_data) <> “ASC_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
&& RemoteDIlcepAddress <> calling_dlcep_address
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dlcep_dl_id (from Connect_ind),
reason := "Invalid FAS-PDU",
dlsdu := “null”
S
R10 REQ Connect_ind AME
DPEN && Initiator = “True”
&& RemoteDlcepAddress <> calling_dlcep_address Q
=>
FAS-PDU_req { \/
dmpm_service_name := “DMPM_Disconnect_r
arep_id := GetArepld (),
dlcep_dI_id := dlcep_dl_id (from Connect_j
reason := "Multiple Initiators",
dlsdu := “null”
R11 REQ Connect_ind CLOSED
DPEN && Initiator = “True”

=>
FAS-PDU_req {
dmpm_service_na

reason := "Multiple In,

Q‘ tators",

R12 REQ

onnect_caf CLOSED
&& FASNPdu\Type (dls_user_data) <> “ASC_RspPDU”
>

Q FA D eq {
\ ervice_name := “DMPM_Disconnect_req”,
rep_Td := GetArepld (),
\ cep_dl_id := DilcepDlldentifier,
ason := "Invalid FAS-PDU",
dlsdu := “null”
b

Abort_ind {
aran id -— GatAranld (\
arep—id— HAreptd—O-
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid FAS-PDU"

!

R13 REQ Connect_cnf OPEN

&& FAS_Pdu_Type (dls_user_data) = “ASC_RspPDU”

=>
MaxDlIsduSizeFromRequesterNegotiated := disdu_size_from_requester,
MaxDlsduSizeFromResponderNegotiated := dIsdu_size_from_responder,
DlIPriorityNegotiated := dll_priority,

ASC_cnf(+) {
arep_id := GetArepld (),
user_data := dIs_user_data

!
R14 REPL FAS-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Connection_Established_ind”
=>
(no actions taken)
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Event or condition

# Current state _ - Next state
=> action
R15 REQ FAS-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& FAS_Pdu_Type (fas_pdu) = “ASC_ErrPDU”
=>
ASC_cnf(-) {
arep_id := GetArepld (),
user_data := dIs_user_data
}
R16 REQ FAS-PDU_ind CLOSED
RSP && dmpm_service_name <> “DMPM_Disconnect_ind”
=>
FAS-PDU_req {
\JIII'JIII_DUIV;\;U_IIGIIIC el “Drv‘:P?v‘:_Dia\.ul|||c\.t_| UL{",
arep_id := GetArepld (),
dlcep_dl_id := DIcepDlldentifier,
reason := "Invalid DL-Event",
dlsdu := “null”
h
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAS",
reason_code := "Invalid DL-Event"
}
R17 NOT CLOSED FAS-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Risc ct /d”
&& fas_pdu <> “null”
&& FAS_Pdu_Type (fas_
=>
Abort_ind{
R18 REPL i CLOSED
i name <X\'DMPM_Disconnect_ind”)
Q sercexnamexs>’DM_Connection_Established_ind”))
Service\ngme := “DMPM_Disconnect_req”,
_ig== chepDII;:Ientifier,
son\s "Invalid DL-Event",
\ disdy :“null”
\ g
beft_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid DL-Event”,
additional—detal—=—nul-
}
R19 REPL FAS-PDU_ind CLOSED
RSP && dmpm_service_name = “DMPM_Disconnect_ind”
OPEN && fas_pdu <> “null”

&& FAS_Pdu_Type (fas_pdu) <> “Abort_PDU”
=>
Abort_ind{

arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail := “null”
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Event or condition

# Current state _ - Next state
=> action
R20 REQ FAS-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu <> “null”
&& ((FAS_Pdu_Type (fas_pdu) <> “Abort_PDU”)
&& (FAS_Pdu_Type (fas_pdu) <> “ASC_ErrPDU"))
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail := “null”
¥
R21 DPEN FAS-PDU_ind LOSED|
&& ((dmpm_service_name <> “DMPM_Disconnect_ind”)
&& (dmpm_service_name <> “DMPM_Data_ind")) Q
=>
FAS-PDU_req { \/
dmpm_service_name := “DMPM_Disconnect_r
arep_id := GetArepld (),
dicep_dI_id := DicepDlldentifier,
reason := "Invalid DL-Event",
dlsdu := “null”
h
Abort_ind{
arep_id := GetArepld (),
R22 NOT CLOSED CLOSED
R23 NOT CL ED\ CLOSED
\ t_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := “FAS”,
reason_code := reason,
additieonral—detal———nul"
}
R24 NOT CLOSED FAS-PDU_ind CLOSED

&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fas_pdu = "null"
&& originator = "local_dls_provider"
=>
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “Data-link layer”,
reason_code := reason,
additional_detail := "null"
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Current state

Event or condition
=> action

Next state

R25

OPEN

FAS-PDU_ind
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Peer” || “Server”
&& FAS_Pdu_Type (fas_pdu) = “DTC_ReqPDU”
=>
DTC_ind {
arep_id := GetArepld (),
user_data := fas_pdu

OPEN

R26

OPEN

!
FAS-PDU_ind
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Client” || “Peer”

QA PEo—R =Y =N BEL]

OPEN

AT I"\s_PU‘U_Ty}JG (fub_pdu) = “LI T U_I\D}Jr |=Aw)
=>
DTC_cnf {
arep_id := GetArepld (),

user_data := fas_pdu (\ Q

R27

DPEN

}
FAS-PDU_ind
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Server”

&& FAS_Pdu_Type (fas_pdu) <> “DTC_ReqP
=>

FAS-PDU_req {

dmpm_service_name := “DMPM_D
arep_id := GetArepld (),

dicep_dl_id := DIcepDlldenti
reason := "Invaljd~kAS-PD
dlsdu := “null”

2

Abort_ind {
arep_id := GetArepld

s

R28

DPEN

@

_name := “DMPM_Disconnect_req”,
.= GetArepld (),

" id := DlcepDlldentifier,

:= "Invalid FAS-PDU",

du := “null”

Abort_ind {
arep_id := GetArepld (),

locally_generated := "True",
identifier—="FAS"

CLOSED

reason_code := “Invalid FAS-PDU”,
additional_detail := "null"
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# Current state Event_or co_ndition Next state
=> action
R29 OPEN FAS-PDU_ind CLOSED
&& Role = “Peer”
&& dmpm_service_name = “DMPM_Data_ind”
&& ((FAS_Pdu_Type (fas_pdu) <> “DTC_ReqPDU")
&& (FAS_Pdu_Type (fas_pdu) <> “DTC_RspPDU"))
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := DIcepDlldentifier,
reason := "Invalid FAS-PDU",
dlsdu := “null”
g
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAS”,
reason_code := “Invalid FAS-PDU”,
additional_detail := "null"
!
R30 NOT CLOSED ErrorTOARPM SAME
=>
(no actions taken)
NOTE It is a local matter to report an error status to network mgnag te t|t|§WPM does not abprt the
existing ¢onnections. The FAS user may issue an Abort reque tt d| (o) nectt curr connection, depending on
the type pf status information conveyed by the Er;orToARP
9.2.3 | AR protocol machine (ARPM\for AREP
9.2.3.1 BNU ARPM states

The dé¢fined states and

Figure

iati ns%ve U ARPM are shown in Table

— BNU ARPM states

26.

CLOSI%S/ e A EPWd but not capable of sending or receiving FAS-
N\

REQU%iT}\x W issued an ASC_req and waiting for an ASC_cnf
primiive.

EN \ WEP is defined and capable of sending or receiving FAS-
\ PDUs.

8 and

Figure 26 — State transition diagram of the BNU ARPM
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BNU ARPM state table

Table 19 and Table 20 specify the BNU ARPM state machine.

Table 19 — BNU ARPM state table — sender transactions

Event or condition

Current state _ - Next state
=> action
S1 CLOSED ASC_req REQ
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service name := "DMPM_Connect req",
arep_id := GetArepld (),
called_address := “null”,
calling_address := “default dlsap address”,
local_dlcep_address := PublisherDIcepAddress,
dlsdu := "null"
K
S2 CLOSED ASC_req REQ
&& Role = “Subscriber”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Cqg
arep_id := GetArepld (),
called_address := PublisherDIcepAddre
calling_address := “default dlsqp\add
local_dlcep_addrgss := “default
disdu := "null" (\
S3 NOT CLOSED Abort_req CLOSED
&& Role = “Publisher”
=>
S4 NOT CLOSEI\ CLOSED
pm_service_name := "DMPM_Disconnect_req",
p_id := GetArepld (),
dlcep_dl_id := DIcepDlldentifier,
reason := "disconnection—normal condition",
dlsdu := “null”
}
S5 DPEN DTU req OPEN
&& Role = “Publisher”
=>
FAS-PDU_req {
dmpm_service_name := "DMPM_Put_req",
arep_id := GetArepld (),
dlsdu := BuildFAS-PDU (
fas_pdu_name := "DTU_PDU",
fas_sdu := user_data)
h
S6 OPEN FCMP_req OPEN
&& Role = “Publisher”
=>

FAS-PDU_req {
dmpm_service_name := “DMPM_Compel_Service_req”,
arep_id := GetArepld (),
action_class := “Local”

}
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Event or condition

# Current state _ - Next state
=> action
S7 OPEN FCMP_req OPEN
&& Role = “Subscriber”
=>
FAS-PDU_req {
dmpm_service_name := “DMPM_Compel_Service_req”,
arep_id := GetArepld (),
action_class := “Remote”
!
S8 OPEN GBM_req OPEN
&& Role = “Subscriber”
=>
FAS-PDU_req {
\JIII'JIII_DUIV;\;U_IIGIIIC Pl “D?V‘:P?V‘:_Uct_lb‘q”,
arep_id := GetArepld ()
!
Table 20 - BNU ARPM state table — receiver transactions
R Event or condition \ \/ )
# Current state => action /\\ W \ Next gtate
R1 REQ Connect_cnf OPEN
g o\
ASC_cnf(+) {
arep_id := GetArepld (),
user_data := "null"
}
R2 REQ FAS-PDU_ind ) CLOSED
&& Role = “Subscriber”
&& dmpm_service_name
&& fas_pdu = “null”
&& originator = "local_
R3 REQ CLOSED
GetArepld (),
x’ e ;= "null"
R4 RE \ S-PDY_ind CLOSED
& = “Subscriber”
&& dmpm_service_name <> "DMPM_Disconnect_ind"
Abort_ind {
arep_id := GetArepld (),
:uua“y_ycllclcxtcd Pl "TIUU",
identifier := “FAS”,
reason_code := “Invalid DI Event”,
additional_detail := "null"
}
R5 OPEN FAS-PDU_ind CLOSED

&& Role = “Subscriber”

&& dmpm_service_name = "DMPM_Disconnect_ind"

&& fas_pdu = “null”

&& originator = "local_dls_provider"

=>

Abort_ind {

arep_id := GetArepld (),
locally_generated := "True",
identifier := “Data-link layer”,
reason_code := reason,
additional_detail := "null"
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