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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL —
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS —

Part 6: Application Layer protocol specification

FOREWORD

1) Th§TET (International Electrotechnical cCommission) 1S a worlawide organization 1or standardization comprising
all [national electrotechnical committees (IEC National Committees). The object of/the i romote
intgrnational co-operation on all questions concerning standardization in the electrical{and elestrenicfields. To
thi§ end and in addition to other activities, the IEC publishes International Stay 3 gtion is

entfusted to technical committees; any IEC National Committee interested j b ith may

parficipate in this preparatory work. International, governmental and non-govern zations liaising
with the IEC also participate in this preparation. The |IEC collabora & ational

Ordanization for Standardization (ISO) in accordance with conditions dete he two
orgpnizations.

2) The¢ formal decisions or agreements of the IEC on technical matters e 3 ible, an
intgrnational consensus of opinion on the relevant subjects sine ch te a ée has represgntation

from all interested National Committees.

3) The¢ documents produced have the form of recommend i
of ptandards, technical specifications, tech :
Colnmittees in that sense.

ational use and are published in the form
theyy> are accepted by the National

4) In prder to promote international unification, i itte undertake to apply IEC Interrjational
Stgndards transparently to the maximum/extent pS|e in\their national and regional standards. Any
divergence between the IEC Standard and the ional or regional standard shall be |clearly
ind|cated in the latter.

5) The¢ IEC provides no marking produre to ‘wdi or any
eqyipment declared to be\jn conformity xw

6) Atténtion is drawpdq th ibilTy 3 elements of this technical specification may be the pubject
of patent rights. N ible for identifying any or all such patent rights.

The main task g is to prepare International Standards. In

exceqtional circu i committee may propose the publication of a technical

specification
* the €
dgspite rep R, Of

* thp der technical development or where, for any other reason, therel|is the
fufure butno iate possibility of an agreement on an International Standard.

be obtained for the publication of an International Stampdard,

Technical ;specifications are subject to review within three years of publication to decide
whethet fhpy can be transformed into International Standards

IEC 61158-6, which is a technical specification, has been prepared by subcommittee 65C: Digital
communications, of IEC technical committee 65: Industrial-process measurement and control.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting

65C/200/FDIS 65C/208+208A/RVD

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC 61158 consists of the following parts, under the general title Digital data communications
for measurement and control — Fieldbus for use in industrial control systems:

Part 1: Introductory guide (under preparation)

Part 2. Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4. Data Link Protocol specification

Part 5: Application Layer service definition

Part8—Appticatiom tayer protocotspecification
Part 7: System management (under consideration)
Part 8: Conformance testing (under consideration)

Annexes A to O form an integral part of this technical specification.
Annexes P to R are for information only.

This publication will be reviewed by the committee re eparation before [2002.
Information relating to confirmation, amendment or r i ation is availablg from
the IHC web site (http:/www.iec.ch) or from IEC

A bilir
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INTRODUCTION

This technical specification describes the Fieldbus Application Layer (FAL) protocol that defines the
information interchange and the interactions between Application Entity invocations (AE-Is) to support
the services defined in IEC 61158-5.

An Application Process uses the Fieldbus Application Layer services to exchange information with
other Application Processes. The services define the abstract interface between the application
process and the Application Layer.

The Application Layer protocol is the set of rules that governs the format and meaning of the
information exchange between the Application Layers in various devices. The Application Layer uses
the protocol to implement the Application Layer services definitions.

The pgrotocol machine defines the various states of an Application Layer ang thewvalid transitions
betwegn the states. It may be considered as a finite state machine. The proto ribed
using |state tables. The information is exchanged between the application, ¥ 5 otocol
machipe through application service data units. The protocol machine{exshsa 5. i tion with
other protocol machines through application protocol data units (APD

This det of Application Layer standards does not specify individyal alytati S, nor
does ft constrain the implementations of Application Entities (AES) aqd\i ithi industrial
automation system.

This det of Application Layer standards does not contai e with

such fequirements.

&
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -

FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 6: Application Layer protocol specification

1 Scope

The Fieldbus AppI|cat|on Layer (FAL) is an Appllcatlon Layer communication standard deS|gned to

requesti
This t4
o the
» the

« the
sgquences;

« the mappings of the APDUs to and fro

The HAL encoding rules are designed a
(receiyer) have the common knowledge of
identifiers are not encoded and transferred

NOTH
FAL.

a) [to the Fiel
Layers of the

in an
ndow,
evel of

idations

orrect

pcoder
types

for the

Link
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of IEC 61158. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of
IEC 61158 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of IEC and ISO maintain registers of currently valid
International Standards

IEC 61158-3:1999, Digital data communications for measurement and control — Fieldbus for use in
industrial control systems — Part 3: Data Link service definitions

IEC 6[1158-4:1999, Digital data communications for measurement and control —FEj Lse in

IEC 6[1158-5:1999, Digital data communications for measurement and co(ft > : Lse in

ISO/IEC 7498-1:1994, Information technology — Open Systems | ] 1 brence

ISO/IEC 8822:1994, Information technology — Open Systems ervice

defini

ISO/IEC 8824:1990, Information technology — Open ' t jon of
Abstract Syntax Notation One (ASN.1)

ISO/IEC 8825:1990, Information technology —~QOpe ) Basic
Encoding Rules for Abstract Syntax Notatio

ISO/IEC 9545:1994, Information technolpgy — Oper

structhire s
ISO/IBEC 10646-1:1993, Informatign techology:

(UCS) — Part 1: Architec}

ISO/IEC 10731:1994, Informatis g pbrence
Model| — Conven ' iti ervi

s Interconnection — Application|Layer

br Set
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3 Definitions

For the purpose of this technical specification the following definitions apply.
3.1 Definitions from other ISO/IEC Standards

3.1.1 Definitions from ISO/IEC 7498-1

a) application entity;

b) application process;

c) application protocol data unit;
d) application service element;

e) application entity invocation;

f) application process invocation;

g) repplicaten-transaction:
h) |real open system;
i) [transfer syntax.

3.1.2 | Definitions from ISO/IEC 8822

a) |abstract syntax;
b) |presentation context.

3.1.3 | Definitions from ISO/IEC 9545

a) |application-association;

b) |application-context;

¢) |application context name;

d) |application-entity-invocation;

e) |application-entity-type;

f) |application-process-invocation;

g) |application-process-type;

h) |application-service-element;

i) |application control service element.
3.1.4 | Definitions from ISO/IEC 8824

a) |object identifier;

b) |type;

c) |value;

d) |simple type;
e) |structured ty
f) |component typ
g) |tag;

h) |Boolean type;
i) |true;
j) |false;
k) [integer type;
1) |bitstying type;

p) |sequence.oftype;
g) |choice type;

r) [taggedtype;

s) lany type;

t) module;
u) production.

3.1.5 Definitions from ISO/IEC 8825

a) encoding (of a data value);

b) data value;

c) ldentifier Octets (the singular form is used in this technical specification);

d) Length Octet(s) (both singular and plural forms are used in this technical specification);
e) Contents Octets.
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3.2 Definitions from IEC 61158-5

a)
b)
<)
d)
e)
f)
9)
h)
D)
)
k)
D)

application relationship;
conveyance path;

client;

dedicated AR,;

dynamic AR,;

error class;

error code;

name;

numeric identifier;

peer;

pre-defined AR endpoint;
pre-established AR endpoint;

—16 —
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m)
n)

3.3
The fd
3.3.1
servic
3.3.2
servic
3.33

capab
of the

3.3.4
netwo
3.3.5

servic
receiv

3.3.6
resou
3.3.7

servic
sends

3.4

AE
AE
AL

blickhax:
PEOMSHET

server.

Other definitions

called

calling

interoperability

FAL

management information
rk accessible informatio
receiving

e user that receiv
es a confirl

resource

Application Entity

Application Layer

ility of User Layer entities to perforq

| Application Entity Invocation

llowing definititions are used in this technical specification.

B user or a service provider that receives an indication pri

P user or a service provider that initiates a request

rvices

pr that

er that

AP

Ap_

Ar

APDU

Application Process

Prefix for Data types defined for AP ASE

Prefix for Data types defined for AR ASE

AR
AREP
ASE
ASN.1
BCD
BER
cnf
DI_
DL
DLC

Application Protocol Data Unit
Application Relationship
Application Relationship End Point
Application Service Element
Abstract Syntax Notation One
Binary Coded Decimal

Basic Encoding Rule

confirmation primitive

Prefix for Data types defined for Data Link Layer types
Data Link

Data Link Connection
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DLCEP Data Link Connection End Point

DLSAP Data Link Service Access Point

DLSDU Data Link Service Data Unit

Dt_ Prefix for Data types defined for Data Type ASE
Err Error (used to indicate an APDU type)

Er_ Prefix for Error types defined

Ev_ Prefix for Data types defined for Event ASE

FAL Fieldbus Application Layer

Fi_ Prefix for Data types defined for Function Invocation ASE
FIFO First In First Out

Gn_ Prefix for Data Types defined for general use

ID Identifier

IEC International Electrotechnical Commission

in input primitive

ind indication primitive

ISA Instrument Society of America

1SQ International Organization for Standardization
LA$ Link Active Scheduler

Lr_| Prefix for Data types defined for Load Region ASE
Isb least significant bit

Mn[ Prefix for Data Types defined for Management ASE
msp most significant bit

out] output primitive

oS} Open Systems Interconnection

PDY Protocol Data Unit

PIds Protocol Implementation Conformance Statement
Qop Quality Of Service

Re Request (used to indicate an APDU type)

req request primitive

Rs Response (used to indicate an APD

rsp response primitive

SAP Service Access Point

SDY Service Data Unit

To$ Type Of Service

Vr | Prefix for Data types defined for

3.5 |[Conventions

The FAL is defined as a et i i Each ASE is specified in a separate clause| Each
ASE specification s ; Nits class definitions, its services, and its piotocol
speciflcation. Th i i IEC 61158-5. The protocol specification for each |of the

ASEsl|is defined in thi

The ¢ 3 of the classes supported by each ASE. The attributgs are
accespi using the Management ASE services specified in the ISA-
S50.0p ificati e SE e specification defines the services that are provided by the ASE.
3.5.1

This t¢chnica dses the descriptive conventions given in ISO/IEC 10731.

3.5.2

The Data-Link Layer mapping definitions are described using templates. Each template consis{s of a
list of attributes for the class. The gnnnml form of the mmlnlm‘r: isdefinedin IEC 61158-5

3.5.3 Abstract Syntax Conventions

When the "optionalParametersMap” parameter is used, a bit number which corresponds to each
OPTIONAL or DEFAULT production is given as a comment.

3.6 Conventions used in State Machines

The State Machines are described as follows:


https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

-18 - 61158-6 U IEC:1999

Table 1 — Conventions used for State Machines

No. Current Events Next state
State Actions

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

this state to state after the

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

The conventions used in the state machines are as follows:

= VValue of an item on the left is replaced by value of an item on the right. If an-item on the fight 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 ta

xxx" |Indicates fixed value.
Example:

Identifier := "abc"

= A logical condition to indicate an ite

< A logical condition to indicate an ite

<> |Alogical conditio ontheeftis not equal to an item on the right.

&& |Logical "AV\@
OR"

Il Logical "

for (Identifier ;= start’va
actions
endfor

This cpnstryct a aws\the exes ution of a sequence of actions in a loop within one transition. The foop is
executed for atkvalues\rony'start_value to end_value.

If (conglition)
actions

else
actions

endif

This construct allows the execution of alternative actions depending on some condition (which might
be the value of some identifier or the outcome of a previous action) within one transition.

Readers are strongly recommended to refer to the clauses for the AREP attribute definitions, the local
functions, and the FAL-PDU definitions to understand protocol machines. It is assumed that readers
have sufficient knowledge of these definitions, and they are used without further explanations.
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4 FAL Syntax Description

FalArHeader
FalArHeader ::= Unsigned8 {
- bit 8 FAL Protocol Specifier (Always 0 for the protocol defined by this part of ISA-S50.02)
-bit7-4 Protocol Identifier (Identifies abstract syntax, revision, and encoding rules)
- bit 3 Protocol Specific bit (Reserved for each protocol to use)
-- bit 2-1 PDU Identifier (Identifies a PDU type within a Protocol Identifier)
}

The FalArHeader shall be the first octet of all the FAL PDUs. It enables multiple protocols as well as
encoding rules to coexist on the same network. “Annex-A FAL Header” defines the code points for the

currently identified combinations of protocol and encoding rules.

4.1 |FAL-AR PDU Abstract Syntax 1

The productions defined here shall be used with the Compact Encoding
recommended that they be used with the messaging and buffered eng6d;
shortgst PDUs that are suitable for a limited bandwidth underlying layer.

FalArPDU :: ConfirmedSend-CommandPDU

|| ConfirmedSend-AffirmativePDU

|| ConfirmedSend-NegativePDU

|| UnconfirmedSend-CommandPDU

|| UnconfirmedAcknowledgedSend-CommandPDU
|| UnconfirmedAcknowledgedSend-AffirmativePD
|| Idle-CommandPDU

|| AR-XON-OFF-CommandPDU

|| Establish-CommandPDU

|| Establish-AffirmativePDU

|| Establish-NegativePDU

|| Abort-PDU

4.1.1 | Confirmed Send Servi

ConfirmedSend-CommandPDU ::="¢
FalArHeader,
InvpkelD,
CopfirmedService ues

}

ConfirmedSend-Affirmativef
FalArHeader,
InvpkelD,
ConfirmedSeryice

}

Confirned
FalArHeader,
InvpkelD,
ConfirmedServiceError

}

4.1.2 | <Ynconfirmed Send Service

oQu

it-is sfrongly

ce the

UnconfirmedSend-CommandPDU ::= SEQUENCE {
FalArHeader,
InvokelD,
UnconfirmedServiceRequest

}
4.1.3 Unconfirmed Acknowledged Send Service

UnconfirmedAcknowledgedSend-CommandPDU ::= SEQUENCE {
FalArHeader,
unconfirmed-PDU [4] IMPLICIT SEQUENCE {
InvokelD,
UnconfirmedServiceRequest
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UnconfirmedAcknowledgedSend-AffirmativePDU::= {
FalArHeader
}

4.1.4 Idle Send Service

IdleSend-CommandPDU::= {
FalArHeader
}

415 AR-XON-OFF Send Service

AR-XON-OFF-CommandPDU ::= SEQUENCE {
FalArHeader,
AR-XON-OFFPDU [7]1 IMPLICIT SEQUENCE {

lnavaka 1D
T

XON-OFF

}
4.1.6 | Establish Service

Establigh-CommandPDU ::= SEQUENCE {
FalArHeader,
RespondingAREP,
RegquestingAREP,
MAXOSCC,
MAXOSCS,
MAXUCSC,

MAXUCSS,
Cly,
InvpkelD,
Initlate-RequestPDU
}
Establigh-AffirmativePDU ::= SEQUENCE {
FalrHeader,

InvpkelD,
Initlate-ResponsePDU

}

Establigh-NegativePDU s SEQ [
FalrHeader,
InvpkelD,

Init|late-ErrorPDU

}

4.2 |FAL-ARF 0 ntax 2

The produstions (define erendhall be used with the Traditional Encoding Rules to maintain
compatibility wi

FalArPDU : dSend-RequestPDU

|| UnconfirmedSend-PDU

|| UnconfirmedAcknowledgedSend-CommandPDU
|| UnconfirmedAcknowledgedSend-AffirmativePDU
Il ldle-CommandPDU

I AR-XON-OFF-CommandPDU

|| Establish-RequestPDU

|| Establish-Request2PDU

|| Establish-ResponsePDU

|| Establish-ErrorPDU

|| Abort-PDU
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4.2.1 Confirmed Send Service

ConfirmedSend-RequestPDU ::= SEQUENCE {
FalArHeader,
confirmed-RequestPDU [1] IMPLICIT SEQUENCE {
InvokelD,
ConfirmedServiceRequest

}

ConfirmedSend-ResponsePDU ::= SEQUENCE {
FalArHeader,
pduBody CHOICE {
confirmed-ResponsePDU [2] IMPLICIT SEQUENCE {
InvokelD,

ConfirmedServiceResponse

I8
confirmed-ErrorPDU [3] IMPLICIT SEQUENCE {
InvokelD,
ConfirmedServiceError

}
4.2.2 | Unconfirmed Send Service

UnconffrmedSend-PDU ::= SEQUENCE {
FalpArHeader,
undonfirmed-PDU [4] IMPLICIT SE &\
InvokelD,
UnconfirmedServiceRequest
}
}
ice
.. @ {

4.2.3

UnconffrmedAcknowledgedSend-C
FaljrHeader,
undonfirmed-PDU

InvokelD,

UnconfirmedSefceR
}

UnconffrmedAcknowledgedd
FalArHeader

}
4.2.4

IdleSend-Co
Falariteader

}
4.2.5

AR-XON-OFE-CommandPDU ::= SEQUENCE {
FalArHeader,

end Service

AR-XON-OFFPDU [7TTTMPLICIT SEQUENCE {
Invoke ID,
XON-OFF

}
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4.2.6 Establish Service

Establish-RequestPDU ::= SEQUENCE {
FalArHeader,
RespondingAREP,
RequestingAREP,
userData [6] IMPLICIT SEQUENCE {
InvokelD,
InitiateRequest [0] IMPLICIT Initiate-RequestPDU

}

Establish-Request2PDU ::= SEQUENCE {
FalArHeader,
RespondingAREP,
RefuestingAREP,
AREPContext [5] IMPLICIT SEQUENCE {
MaxOSCC,
MaxOSCS,
MAXUCSC,
MAXUCSS,
ClU

}

Establigh-ResponsePDU ::= SEQUENCE {
Fal\rHeader,
usdrData

InvokelD,

InitiateResponse

[6] IMPLICIT SEQUENC

}

Establigh-ErrorPDU ::= SEQUENCE {
FalArHeader,
usgrData

InvokelD,

initiateError

}
4.2.7 MaxOSC
MaxOSCC ::= Unsigned8
4.2.8
MaxOS
4.2.9
MaxUG
4.2.10
MaxUGCS ::=(Unsigned8
4.2.11] XON_OFF
XON_OFF ::= Unsigned8
4212 CIU

CIU ::= Unsigned32
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4.3 Abstract Syntax of PDUBody

43.1

Abort-PDU ::= SEQUENCE {
FalArHeader,
Identifier,
ReasonCode,
AdditionalDetail

Abort Service

}
4.3.2
InvokelD ::=

4.3.3

InvokelD
Unsigned8

Coanfirmed Qnr\/ir\nanl 108t

— 23—

ConfirnjedServiceRequest ::= CHOICE {
stajus-Request
ideptify-Request
read2-Request
wrife-Request
getAttributes2-Request
readWithType-Request
wrifeWithType-Request
deflneVariableList-Request
delpteVariableList-Request
initlateClientPullDownloadStatic-Request
pullDownloadSegment-Request
terminatePullDownload-Request
initlateClientPullUploadStatic-Request
pullUploadSegment-Request
terfhinatePullUpload-Request
initlateServerPullDownload-Request
initlateServerPullUpload-Request
crepteFunctioninvocation-Request
delgteFunctioninvocation-Requést
staft-Request
stop-Request
reshme-Request
respt-Request

killHRequest Q
engbleEvent-Reque
acknowledgeEventNg
physicalRead- Re dest

disgard-Request
reafList-Request
writekist-Request

[0] IMPLICIT Status-RequestPDU,
[1] IMPLICIT Identify-RequestPDU,
[2] IMPLICIT Read2-RequestPDU,
[3] IMPLICIT Write-RequestPDU,

[4] IMPLICIT GetAttributes2-Reqy

stPRU,

28] IMPLICIT AcknowledgeEventNotification-RequestPDU,
26] IMPLICIT PhysicalRead-RequestPDU,

[27] IMPLICIT PhysicalWrite-RequestPDU,

[28] IMPLICIT BeginSetAttributes-RequestPDU,

[29] IMPLICIT SetAttributes2-RequestPDU,

[30] IMPLICIT EndSetAttributes-RequestPDU,

[31] IMPLICIT InitiateClientPushDownload-RequestPDU,
[32] IMPLICIT PushDownloadSegment-RequestPDU,
[33] IMPLICIT TerminatePushDownload-RequestPDU,
[34] IMPLICIT Discard-RequestPDU,

[35] IMPLICIT ReadList-RequestPDU,

[36] IMPLICIT WriteList-RequestPDU,

excrrar Ige-Request
getEventSummary-Request
getEventSummaryList-Request
setAttributes1-Request
getAttributes1-Request

readl-Request

conclude-Request

subscribe-Request
initiateClientPullDownloadDynamic-Reques
initiateClientPullUpoadDynamic-Request
exchangeList-Request
enableEventList-Request
confirmedAcknowledgeEventList-Request
getAttributes3-Request
gueryEventSummaryList-Request

[S7 [ TVIFLICTT EXChanye-Requesiryu,

[38] IMPLICIT GetEventSummary-RequestPDU,

[39] IMPLICIT GetEventSummaryList-RequestPDU,

[40] IMPLICIT SetAttributes1-RequestPDU,

[41] IMPLICIT GetAttributes1-RequestPDU,

[42] IMPLICIT Readl-RequestPDU,

[43]IMPLICIT Conclude-RequestPDU,

[44] IMPLICIT Subscribe-RequestPDU,

[45] IMPLICIT InitiateClientPullDownloadDynamic-RequestPDU,
[46] IMPLICIT InitiateClientPullUploadDynamic-RequestPDU,
[47] IMPLICIT ExchangeList-RequestPDU,

[48] IMPLICIT EnableEventList-RequestPDU,

[49] IMPLICIT ConfirmedAcknowledgeEventList-RequestPDU,
[50] IMPLICIT GetAttributes3-RequestPDU,

[51] IMPLICIT QueryEventSummaryList-RequestPDU
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4.3.4

ConfirmedServiceResponse

ConfirmedServiceResponse ::= CHOICE {
status-Response
identify-Response
read2-Response
write-Response
getAttributes2-Response
readWithType-Response
writeWithType-Response
defineVariableList-Response
deleteVariableList-Response

initi

ateClientPullDownloadStatic-Response

pullDownloadSegment-Response

terminateRullDownload-Response.
Ld

- 24— 61158-6 U IEC:1999

[0] IMPLICIT Status-ResponsePDU,

[1] IMPLICIT Identify-ResponsePDU,

[2] IMPLICIT Read2-ResponsePDU,

[3] IMPLICIT Write-ResponsePDU,

[4] IMPLICIT GetAttributes2-ResponsePDU,

[5] IMPLICIT ReadWithType-ResponsePDU,

[6] IMPLICIT WriteWithType-ResponsePDU,

[7] IMPLICIT DefineVariableList-ResponsePDU,

[8] IMPLICIT DeleteVariableList-ResponsePDU,

[9] IMPLICIT InitiateClientPullDownloadStatic-ResponsePDU,
[10] IMPLICIT PullDownloadSegment-ResponsePDU,

[MALIMPLICIT TarminataDullDNawnlaad.RPasnansagPDlL ]
| S | ™ T

init
pul
teri
init
init
cre|
del
sta|
sto
res
res
kill{
eng
aci
phy
phy
bed
set
end
init
pug
ter

dis

real
Wri

exd

>

getE
getE

set
get
rea|
cor
sul]
init
init
exd
eng
cor
get

ateClientPullUploadStatic-Response
UploadSegment-Response
hinatePullUpload-Response
ateServerPullDownload-Response
ateServerPullUpload-Response
hteFunctioninvocation-Response
bteFunctionlnvocation-Response
t-Response

b-Response

Lime-Response

bt-Response

Response

bleEvent-Response
nowledgeEventNotification-Response
sicalRead-Response
sicalWrite-Response
inSetAttributes-Response
Attributes2-Response
SetAttributes-Response
ateClientPushDownload-Response
hDownloadSegment-Respgnse
hinatePushDownload-
ard-Response
[List-Response
eList-Respon
hange-Respon

bleEyentList-Respo
firmedAcknowledgeEventList-Response
Attributes3-Response

[12] IMPLICIT InitiateClientPullUploadStatic-ResponsePDU,

[24] IMPLICIT sent-RespohsePD
IMPLIC|T Acknoy Iegei ication-ResponsePDU,

PhysicalRead

38AMPLICIT GetEventSummary-ResponsePDU,

9] IMPLICIT GetEventSummaryList-ResponsePDU,

[40] IMPLICIT SetAttributes1-ResponsePDU,

[41] IMPLICIT GetAttributes1-ResponsePDU,

[42] IMPLICIT Readl-ResponsePDU,

[43]IMPLICIT Conclude-ResponsePDU,

[44] IMPLICIT Subscribe-ResponsePDU,

[45] IMPLICIT InitiateClientPullDownloadDynamic-ResponsePDU,
[46] IMPLICIT InitiateClientPullUploadDynamic-ResponsePDU,
[47] IMPLICIT ExchangelList-ResponsePDU,

[48] IMPLICIT EnableEventList-ResponsePDU,

[49] IMPLICIT ConfirmedAcknowledgeEventList-ResponsePDU,
[50] IMPLICIT GetAttributes3-ResponsePDU,

gqueryEventSummaryList-Response

[51] IMPLICIT QueryEventSummaryList-ResponsePDU
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4.3.5 ConfirmedServiceError

ConfirmedServiceError ::= CHOICE {
status-Error
identify-Error
read2-Error
write-Error
getAttributes2-Error
readWithType-Error
writeWithType-Error
defineVariableList-Error
deleteVariableList-Error
initiateClientPullDownloadStatic-Error

pullDownloadSegment-Error
terminateRullDownload-Error

— 25—

[0] IMPLICIT ErrorType,
[1] IMPLICIT ErrorType,
[2] IMPLICIT ErrorType,
[3] IMPLICIT ErrorType,
[4] IMPLICIT ErrorType,
[5] IMPLICIT ErrorType,
[6] IMPLICIT ErrorType,
[7] IMPLICIT ErrorType,
[8] IMPLICIT ErrorType,
[9] IMPLICIT ErrorType,
[10] IMPLICIT ErrorType,

1AL IMPLICIT ErrarTyvng
S | Yo7

initlateClientPullUploadStatic-Error
pullUploadSegment-Error
terminatePullUpload-Error
initfateServerPullDownload-Error
initlateServerPullUpload-Error
crepteFunctioninvocation-Error
delgteFunctioninvocation-Error
staft-Error

stop-Error

respme-Error

respt-Error

kill{Error

engbleEvent-Error
acknowledgeEventNotification-Error
physicalRead-Error
physicalWrite-Error
beginSetAttributes-Error
setAttributes2-Error
endSetAttributes-Error
initfateClientPushDownload-Errg
pughDownloadSegment-Error:
terminatePushDownload-Error
dis¢ard-Error
readList-Error
wrifeList-Error
exdhange-Error
getEventSummary-Errg
getEventSummaryLj
setAttributes1-Errd
getAttributesl
read1-Error
corjclud
suljsckbe-
initfateClientPu
initlateClientP
exdhangeList:Erro
engbleEyentList-Error
corffirmedAcknowledgeEventList-Error
getAttributes3-Error

>

[12] IMPLICIT ErrorType,
[13] IMPLICIT ErrorType,
[14] IMPLICIT ErrorType,
[15] IMPLICIT ErrorType,
[16] IMPLICIT ErrorType,
[17] IMPLICIT ErrorType,
[18] IMPLICIT ErrorType,
[19] IMPLICIT ErrorType,
[20] IMPLICIT ErrorType,
[21] IMPLICIT ErrorType,
[22] IMPLICIT ErrorType
[23] IMPLICIT ErrorTyp

O] IMPLICIT ErrorType,
41] IMPLICIT ErrorType,
[42] IMPLICIT ErrorType,
[43]IMPLICIT ErrorType,
[44] IMPLICIT ErrorType,
[45] IMPLICIT ErrorType,
[46] IMPLICIT ErrorType,
[47] IMPLICIT ErrorType,
[48] IMPLICIT ErrorType,
[49] IMPLICIT ErrorType,
[50] IMPLICIT ErrorType,

queryEventSummaryList-Error
xon-off-Error

}
4.3.6 Error Type

ErrorType ::= SEQUENCE {
errorClass
optionalParametersMap
additionalCode
additionalDescription
serviceSpecificlnfo

[51] IMPLICIT ErrorType,
[52] IMPLICIT ErrorType

[0] IMPLICIT ErrorClass,

[10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[1] IMPLICIT Integerl6 OPTIONAL,

[2] IMPLICIT VisibleString OPTIONAL,

[3] IMPLICIT ANY OPTIONAL
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4.3.7

Error Class

ErrorClass ::= CHOICE {
vfdState

2

other

applicationReference

5

other
application-unreachable
application-reference-invalid
context-unsupported

definition

other

obisct-tindefined
()

— 26 —

[1] IMPLICIT Integer8 {
©)

[2] IMPLICIT Integer8 {
),
A,
@),
(©)

[3] IMPLICIT Integer8 {
(0),

(1)

61158-6 U IEC:1999

res

h

ser

acd

object-attributes-inconsistent
name-already-exists
type-unsupported
type-inconsistent

burce
other
memory-unavailable

ice
other
object-state-conflict
pdu-size
object-constraint-conflict
parameter-inconsistent
illegal-parameter

ess
other
object-invalidated
hardware-fault
object-access-denied
invalid-address
object-attribute-incons,
object-access, Mpponte
object-non-exis
type-conflict
named-access-
access-to-ele

@),
3.
4.
®)

[4] IMPLICIT Integer8 {
),
@

[5] IMPLICIT Integer8
(0),
@,
@),

(10)

h

objgctDescrifition [7] IMPLICIT Integer8 {
other (0),
nate-le 1),
od-ove (2),
od-write-pre 3),
extension:lengtk-overftow (4),
od-description-leng 5),
opérational-problem (6)

h

conclude [9] IMPLICIT Integer8 {
other (0),
further-communication-required 2)

h

other [8] IMPLICIT Integer8 {
other 0)

}
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4.3.8 Unconfirmed PDUs

UnconfirmedServiceRequest ::= CHOICE {

informationReport-Request [0] IMPLICIT InformationReport-RequestPDU,
unsolicitedStatus-Request [1] IMPLICIT UnsolicitedStatus-RequestPDU,
eventNotification-Request [2] IMPLICIT EventNoatification-RequestPDU,
informationReportWithType [3] InformationReportWithType-RequestPDU,
eventNotificationWithType [4] EventNotificationWithType-RequestPDU,
actionlnvoke-Request [5] IMPLICIT Actioninvoke-RequestPDU,
actionReturn-Request [6] IMPLICIT ActionReturn-RequestPDU,
informationReportList-Request [7] IMPLICIT InformationReportList-RequestPDU,
reject-Request [8] IMPLICIT Reject-RequestPDU
notificationRecovery-Request [9] IMPLICIT NotificationRecovery-RequestPDU,
eventNotificationList-Request [10] IMPLICIT EventNotificationList-RequestPDU

}

4.3.9 | Management ASE
4.3.9.1 Begin Set Attributes Service

BeginSptAttributes-RequestPDU ::= Integer8 {

loaflingNoninteracting (0),
appgendinglInteracting 1),
freghLoadinglnteracting 2

}
BeginSptAttributes -ResponsePDU ::= NULL

4.3.9.2 Create Service

4.3.9.4.1 Create Function Invocation PDU

Createffunctioninvocation-RequestPDU ::= SEQUENCE
listDfRelatedObjects
acdessPrivilege
optlonalParametersMap

fiN@ame - bit 1
filnflex - bit 2
usdrDescription -- bit 3
reusable - bit 4
deletable - bit 5
staftServiceArgume - bit 6
stopServiceArgumentTy - bit 7
respmesServiceArgumep - bit 8
resptServiceArgumer WPLICIT Gn_NumericIlD OPTIONAL, - bit 9
killgerviceArgumetType IMPLICIT Gn_NumericlD OPTIONAL - bit 10

Createffunctioniny

4.3.9.2.2

DefineVariableList-F = SEQUENCE {
listDfVariable [0] IMPLICIT SEQUENCE OF Gn_AccessSpecification,
acdessPrivilege [1] IMPLICIT Vr_AccessPrivilege,
optlonalPafameters [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
varlableListName [2] IMPLICIT Gn_Name OPTIONAL, - bit 1
varlabléldstindex [5] IMPLICIT Gn_NumericlD OPTIONAL, - bit 2
useTDESTrption [BTVMPLICIT ANY OPTIONAL, -- bit 3
deletable [4] IMPLICIT Gn_Deletable OPTIONAL - bit4

}

DefineVariableList-ResponsePDU ::= Gn_NumericlD

4.3.9.3 Delete Service

4.3.9.3.1 Delete Function Invocation PDU
DeleteFunctioninvocation-RequestPDU ::= Gn_AccessSpecification
DeleteFunctioninvocation-ResponsePDU ::= NULL

4.3.9.3.2 Delete Variable List PDU

DeleteVariableList-RequestPDU ::= Gn_AccessSpecification
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DeleteVariableList-ResponsePDU ::= NULL
4.3.9.4 End Set Attributes Service
EndSetAttributes-RequestPDU ::= NULL
EndSetAttributes-ResponsePDU ::= NULL
4.3.9.5 Get Attributes List Service
GetAttributes1-RequestPDU ::= CHOICE {

listOfObjectsAndAttributes [0] IMPLICIT SEQUENCE OF SEQUENCE {
falClass [6] IMPLICIT Gn_NumericID,
keyAttribute Gn_KeyAttribute,
listOfRequestedAttributes [7] IMPLICIT Mn_AttributesMap
h
rangeOfObjectsAndAttributes [1] IMPLICIT SEQUENCE {
startingNumericld [0] IMPLICIT Gn_NumericlD,
listOfRequestedAttributes [1] IMPLICIT Mn_AttributesMap
}
}
GetAttr{pbutes2-RequestPDU ::= SEQUENCE {
listpfAttributes [0] IMPLICIT Mn_SelectedAttributes,
acdessSpecification CHOICE {
numericlD [1] IMPLICIT Gn_NumericlD,
variableName [2] IMPLICIT Gn_Name,
variableListName [3] IMPLICIT Gn_Name
domainName [4] IMPLICIT Gn_Namg
fiName [5] IMPLICIT Gn_Namné
eventName
startindex
}
}
GetAttrbutes3-RequestPDU ::= SEQUENCE {
objgectClass
staft objectID
}

GetAttrbutes1-ResponsePDU

listpfAttributeldAn lues
mofe
}

GetAttr{pbutes2-ResponseRD
listDfObjectDefinition

mofe
}
GetAttrjbutes3-
listpfobyj [0] IMPLICIT SEQUENCE {
listofID [2] IMPLICIT SEQUENCE OF Gn_AccessSpecification,
morefollows [3] IMPLICIT Gn_MoreFollows
}, |--The ohjeet clas e in the request is <> 0
listpfobjectDefinition [1] IMPLICIT SEQUENCE {
listafPefinition [4] IMPLICIT SEQUENCE OF Mn_AttributesValues
LI} CfU“UVVD [S] ”V:FL:\.;;T O I‘IAV‘;UI CFU“UVVD
} --The object classvalue in the requestis = 0
}

4.3.9.6 Set Attributes Service
SetAttributes1-RequestPDU ::= SEQUENCE OF SEQUENCE {

falClass [6] IMPLICIT Gn_NumericID,
keyAttributes Gn_KeyAttributes,
listOfAttributeUpdates [7]1 IMPLICIT Mn_AttributeValues

}

SetAttributes2-RequestPDU ::= SEQUENCE OF {
objectDefinition [0] IMPLICIT Gn_ObjectDefinition

}
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SetAttributes1-ResponsePDU ::= NULL
SetAttributes2-ResponsePDU ::= NULL
4.3.10 Application Process ASE
4.3.10.1 Get Status Service
Status-RequestPDU ::= NULL

Status-ResponsePDU ::= SEQUENCE {
logicalStatus

—29—

[0] IMPLICIT Unsigned8 {

state-changes-allowed (0),
no-state-changes-allowed (2),
limited-services-permitted 2),
od-loading-non-interacting (4),
od-loading-interacting 5)
h
physicalStatus [1] IMPLICIT Unsigned8 {
operational (0),
partially-operational (2),
inoperable 2),
needs-commissioning 3)
h
optlonalParametersMap [10] IMPLICIT Gn_OptionalParg
locqlDetail [2] IMPLICIT BitString OPTIO --bit 1
}
4.3.14.2 Identify Service
IdentifyfRequestPDU ::= NULL
IdentifyfResponsePDU ::= SEQUENCE {
verjdorName
moplelldentifier
verjdorRevision
optlonalParametersMap Gn_OptionalPdrametersMap8 OPTIONAL,
serlaINumber etString OPTIONAL - bit 1
}
4.3.1¢.3 Initiate Service
Initiate-RequestPDU :;Z SEQUE
vergionObjectDefi D PLICIT Integer16,
aplbescriptorCalling ] IMPLICIT OctetString,
acdessProtectionSupf [2] IMPLICIT Ap_AccessProtectionSupported,
pagswordAndAcc [3] IMPLICIT Ap_AccessControl,
corffiguredMaxRduSizeSe [4] IMPLICIT Unsigned8, -- See NOTE
corffiguredM@ ize [5] IMPLICIT Unsigned8, -- See NOTE
listDfSupport [6] IMPLICIT Mn_PduSupportedMap,
corffigyred [7] IMPLICIT Unsigned8,
corffigure [8] IMPLICIT Unsigned8,
optjonalPara [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
usgrDetail [11] IMPLICIT OctetString OPTIONAL, - bit1
corffiguredNestingLeve [12] IMPLICIT Unsigned8 DEFAULT 1 -- bit 2
}
Initiate espot rsePBuw= SEQUE?\:VE {
versionObjectDefinitionsCalled [0] IMPLICIT Integer16,
profileNumberCalled [1] IMPLICIT OctetString,
accessPrivilegeSupportedCalled [2] IMPLICIT Ap_AccessProtectionSupported,
passwordAndAccessGroupsCalled [3] IMPLICIT Ap_AccessControl,
negotiatedMaxOutstandingServicesRequesting [4] IMPLICIT Unsigned8,
negotiatedMaxOutstandingServicesResponding  [5] IMPLICIT Unsigned8
optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
userDetail [11] IMPLICIT OctetString OPTIONAL, - bit1
negotiatedNestingLevel [12] IMPLICIT Unsigned8 DEFAULT 1, -- hit 2
negotiatedListOfServices [13] IMPLICIT Mn_PduSupportedMap OPTIONAL -- bit 3
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Initiate-ErrorPDU ::= SEQUENCE {
errorCode [0] IMPLICIT Integer8 {
other (0),
max-fal-pdu-size-insufficient (2),
service-not-supported (2),
version-obj-def-incompatible 3),
user-initiate-denied 4),
password-error 5),
profile-number-incompatible (6)
h
maxPduLengthSendingCalled [1] IMPLICIT Unsigned8, -- See NOTE
maxPduLengthReceivingCalled [2] IMPLICIT Unsigned8, -- See NOTE
listOfSupportedServicesCalled [3] IMPLICIT Mn_PduSupportedMap
}
-- NOTE For QUB-Seg the PDU length is given in multiples of 256 octets, i.e. value 4 means 4*256,=
4.3.1(0.4 Status Notification Service
UnsolicjtedStatus-RequestPDU ::= Status-ResponsePDU
4.3.14.5 Subscribe Service
Subscripe-RequestPDU ::= CHOICE {
joirfing [0] IMPLICIT SEQUENCE {
publishedObject Gn_KeyAttributes,
schedulelnterval [11] IMPLICIT DI_Cygfticinterzal
optionalParametersMap
maximumARs - bit 1
maximumPermissibleJitter -- bit 2
desiredPublishingStartTime - bit 3
earliestPublishingStartTime - bit 4
latestPublishingStartTime - bit 5
h
listpfLeavingAREPs
}
Subscripe-ResponsePDU ::=
optlonalParametersMap
datpType -- bit 1
datpLength -- bit 2
dedicated - bit 3
listDfArinformation
publishingAREPId [0]&n_NumericlD,
publishingDIMappin 1] Gn_NumericlD,
scheduledStarty [2] FieldbusTime
} QPTIONAL - bit 4
}
4.3.10.6
RejectHDU
original-invokelD [0] IMPLICIT Integer8,
rejgct-code [1] IMPLICIT Integer8 {
other (0),
illegal-confirmed-service-request (2),
pl.lIU'CIIUI \2),
pdu-size 5)
}
}

4.3.10.7 Conclude Service

Conclude-Request ::= Null

Conclude-Response ::= Null

4.3.11 Load Region ASE

4.3.11

Discard

.1 Discard Service

-RequestPDU ::= Gn_KeyAttribute -- Load Region LocallD
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Discard-ResponsePDU ::= NULL

4.3.11.2 Initiate Load Service

4.3.11.2.1 InitiateClientPullDownloadStatic PDUs
InitiateClientPullDownloadStatic-RequestPDU ::= Gn_AccessSpecification
InitiateClientPullDownloadStatic-ResponsePDU ::= NULL

4.3.11.2.2 InitiateClientPullDownloadDynamic PDUs
InitiateClientPullDownloadDynamic-RequestPDU ::= SEQUENCE {

loadRegionKeyAttribute Gn_AccessSpecification,
userData [0] OctetString,
sharable [1] BOOLEAN,
acqessProtection f2—FAccessPrivitege

}
Initiate¢lientPullDownloadDynamic-ResponsePDU ::= NULL
4.3.11]2.3 InitiateClientPullUploadStatic PDUs
InitiateClientPullUploadStatic-RequestPDU ::= Gn_AccessSpecification
InitiateClientPullUploadStatic-ResponsePDU ::= NULL

4.3.11]2.4 InitiateClientPullUploadDynamic PDUs
InitiateClientPullUploadDynamic-RequestPDU ::= Gn_AccessSpecificatj

InitiateClientPullUploadDynamic-ResponsePDU ::= SEQUENCE {
uls;mNumericlD [0] Gn_Nume
usgrData

}
4.3.11)2.5 InitiateServerPullDownload PDUs

Initiate$erverPullDownload-RequestPDU ::= SEQUE
loafiRegionKeyAttribute
optlonalParametersMap
additionallnformation

}

Initiate$erverPullDownlgad-R
4.3.11)2.6 Initiate@
Initiated

loa

opt]
adqg

0] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[2] IMPLICIT VisibleString OPTIONAL

}

Initiated
4.3.11
Initiate( R ;= Gn_AccessSpecification

Initiate€lientPushDownload-ResponsePDU ::= NULL

- bit 1

- bit 1

4.3.11.3 Pull Segment Service
4.3.11.3.1 PullDownloadSegment PDUs
PuliDownloadSegment-RequestPDU ::= SEQUENCE {

loadRegionKeyAttribute Gn_AccessSpecification
optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
segmentNumber [11] IMPLICIT Fi_SegmentNumber OPTIONAL
}
PullDownloadSegment-ResponsePDU ::= SEQUENCE {
loadData [0] IMPLICIT OctetString,
moreFollows [1] IMPLICIT Gn_MoreFollows

- bit 1
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4.3.11.3.2 PullUploadSegment PDUs
PullUploadSegment-RequestPDU ::= Gn_AccessSpecification

PullUploadSegment-ResponsePDU ::= SEQUENCE {
loadData [0] IMPLICIT OctetString,
moreFollows [1] IMPLICIT Gn_MoreFollows

}
4.3.11.4 Push Segment Service

4.3.11.4.1 PushDownloadSegment PDUs
PushDownloadSegment-RequestPDU ::= SEQUENCE {

loadRegionKeyAttribute Gn_AccessSpecification,
loadData [2] IMPLICIT OctetString,
mofeFollows [3] IMPLICIT Gn_MoreFollows,
optlonalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OF
sedmentNumber [11] IMPLICIT Fi_SegmentNumber OPTIONA -- bit 1
}
PushDgwnloadSegment-ResponsePDU ::= NULL
4.3.145 Terminate Load Service
4.3.11}5.1 TerminatePullDownload PDUs
TermingtePullDownload-RequestPDU ::= SEQUENCE {
loafiRegionKeyAttribute Gn_AccessSpecifi
terfhinateReason : easor
}
TermingtePullDownload-ResponsePDU ::= NULL
4.3.11/5.2 TerminatePushDownload PDUs
TermingtePushDownload-RequestPDU ::= Gn_Acc
TermingtePushDownload-ResponseRDU ::= Fi_Ter
4.3.11/5.3 TerminatePullUplos
TermingtePullUpload-RequestPD
Termin 1tePuIIUpIoad-2:Z§
4.3.13 Function Inygt
4.3.13.1 Actioninvoke
Actionlpvoke-Req 2 :
keyAttribute Gn_KeyAttribute,
actlonlnvgcationiD [6] IMPLICIT Fi_ActioninvokelD,
optjona 3 ta [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
exgcutionArgu [7] IMPLICIT OctetString OPTIONAL - bit 1
}
4.3.13.2 ActionRetu
ActionHetdrn-RequestPDU ::= SEQUENCE {
actloninvocationlD [0 IMPLICIT Fi_ActioninvokelD
actionResults CHOICE {
actionSuccess [1] IMPLICIT ANY,
actionFailure [2] IMPLICIT ErrorType
}
}
4.3.12.3 Kill Service
Kill-RequestPDU ::= SEQUENCE {
keyAttribute Gn_KeyAttribute,
optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
executionArgument [7] IMPLICIT OctetString OPTIONAL - bit 1

}
Kill-ResponsePDU ::= NULL
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4.3.12.4 Reset Service

Reset-RequestPDU ::= SEQUENCE {
keyAttribute
optionalParametersMap
executionArgument

}
Reset-ResponsePDU ::= NULL
4.3.12.5 Resume Service

Resume-RequestPDU ::= SEQUENCE {
keyAttribute
optionalParametersMap

ti A v
execution rgllmnn

— 33 -

Gn_KeyAttribute,
[10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[7] IMPLICIT OctetString OPTIONAL - bit 1

Gn_KeyAttribute,

[10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[ZIMPLICIT OctetString-ORTIONA -bit1

}
Resume-ResponsePDU ::= NULL

4.3.17.6 Start Service

Start-RequestPDU ::= SEQUENCE {
keyAttribute
optlonalParametersMap
exgcutionArgument

}
Start-ResponsePDU ::= NULL
4.3.12.7 Stop Service

Stop-RéquestPDU ::= SEQUENCE {
keyAttribute
optlonalParametersMap
exgcutionArgument

}
Stop-RésponsePDU ::= NULL
4.3.13 Variable Access
4.3.13.1 Exchange Ser
Exchange-RequestP
sp4cifierForVariable Yo

valyieToWrite

Gn_KeyAttribute,
[10] IMPLICIT Gn_OptionalParam

[7] IMPLICIT OctetString OPT - bit 1
- bit 1
Gn_KeyAttribute,
IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[3] IMPLICIT Gn_ObjectRevision OPTIONAL, -- bit 1
[4] IMPLICIT Gn_RequestFlag DEFAULT FALSE -- bit 2

[0] IMPLICIT Vr_WriteResult,

[1] IMPLICIT Er_Access,
[2] IMPLICIT ANY,
[R1IMPIICIT SEQUENCE {

}
Exchange-RespansePRY
wrifeResult
readResult
value
objectRevision
}
}
}

4.3.13.2 Exchange List Service

ExchangeList-RequestPDU ::= SEQUENCE {

writeList-Request
readList-Request

[4] IMPLICIT ANY,
[5] IMPLICIT Gn_ObjectRevision

[0] IMPLICIT WriteList-RequestPDU,
[1] IMPLICIT ReadList-RequestPDU
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ExchangeList-Response ::= SEQUENCE {
writeList-Response [0] IMPLICIT WriteList-ResponsePDU,
readList-Response [1] IMPLICIT ReadList-ResponsePDU

}
4.3.13.3 Information Report Service

InformationReport-RequestPDU ::= SEQUENCE {

value [4] IMPLICIT ANY,
optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
variableSpecifier Gn_KeyAttribute OPTIONAL, - bit1
sublndex [3] IMPLICIT Gn_Subindex OPTIONAL, -- bit 2
objectRevision [11] IMPLICIT Gn_ObjectRevision OPTIONAL -- bit 3
}
EPOTtWittT TYPE SETViCE
ionReportWithType-RequestPDU ::= SEQUENCE{
ipti [4] Gn_TypeDescription,
vallie [5] IMPLICIT ANY,
optlonalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8
var|ableSpecifier Gn_KeyAttribute OPTIONAL, -- bit 1
suljindex [3] IMPLICIT Gn_Subindex OPTIONA - bit 2
objgctRevision [11] IMPLICIT Gn_ObjectRevision i -- bit 3
}
4.3.13.5 Information List Report Service
InformgtionReportList-RequestPDU ::= SEQUENCE {
Lis{OfVariableSpecifier CHOICE {
\variableList
listOfVariable
b
listpfDataType
listpfData
optlonalParametersMap
usgrDetail - bit 1
listDfObjectRevision -- bit 2
}
-- . The
4.3.13.
4.3.13
Read1-|
var Gn_KeyAttribute,
optjonalP [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
obje [11] IMPLICIT Gn_RequestFlag DEFAULT FALSE OPTIONAL - bit 1
}
Read2-RequestPDU/ “x_SEQUENCE ({
var|ableSpeeifier Gn_KeyAttribute,
optlonalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
suljindex [3] IMPLICIT Gn Subindex OPTIONAL - bit 1
}
Readl-ResponsePDU ::= SEQUENCE {
value [0] IMPLICIT ANY,
optionalParametersMap [1] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
objectRevision [2] IMPLICIT Gn_ObjectRevision OPTIONAL - bit 1
}

Read2-ResponsePDU ::= ANY
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4.3.13.6.2 PhysicalRead PDUs

PhysicalRead-RequestPDU ::= SEQUENCE {
local-address [0] IMPLICIT Gn_PhysicalAddress,
length [1] IMPLICIT Gn_Length

}
PhysicalRead-ResponsePDU ::= ANY

4.3.13.6.3 ReadWithType PDUs
ReadWithType-RequestPDU ::= SEQUENCE{

variableSpecifier Gn_KeyAttribute,
optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
sublndex [3] IMPLICIT Gn_SubIlndex OPTIONAL

}

ReadWjthType-ResponsePDU ::= SEQUENCE{

typgDescription [0] Gn_TypeDescription,
vallie [1] IMPLICIT ANY,
optlonalParametersMap [10] IMPLICIT Gn_OptionalParametersMa|
objgectRevision [11] IMPLICIT Gn_ObjectRevision OPTION

}

4.3.13.7 Read List Service

ReadList-RequestPDU ::= SEQUENCE {
Lis{OfVariableSpecifier CHOICE {
\variableList [0] IMPLICIT Gn_KeyAftribute

listOfVariable
listOfNumericAddress

h
additionallnfoRequested
typeDescriptionRequested
objectRevisionRequested

}

ReadList-ResponsePDU ::= SEQ\
Lis{OfAccessResult
listpfDataType

listpfData
list )fObjectRevi
}

UENCE OF Gn_FullyNestedTypeDescription,
EQUENCE OF ANY,
EQUENCE OF Gn_ObjectRevision

“epror code” (see ErrorClass definition).

4.3.131Z2.2 \\rite Sepvice

- bit 1

- bit 1

5 was

. The

if the
where
ns the

4.3.13.7.2 Write PDUs
Write-RequestPDU ::= SEQUENCE {

variableSpecifier Gn_KeyAttribute,

value [4] IMPLICIT ANY,

optionalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
sublndex [3] IMPLICIT Gn_Subindex OPTIONAL,

objectRevision [11] IMPLICIT Gn_ObjectRevision OPTIONAL

- bit 1

- bit 2
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Write-ResponsePDU ::= NULL
4.3.13.7.3 PhysicalWrite PDUs

PhysicalWrite-RequestPDU ::= SEQUENCE {
local-address [0] IMPLICIT Gn_PhysicalAddress,
data [1] IMPLICIT ANY

}
PhysicalWrite-ResponsePDU ::= NULL

4.3.13.7.4 WriteWithType PDUs
WriteWithType-RequestPDU ::= SEQUENCE({

VariableSpecifier Gn_KeyAttribute,

typeDescription [4] Gn_TypeDescription,

val{ie [S] TMPLICIT ANY,

optlonalParametersMap [10] IMPLICIT Gn_OptionalParametersMap8 OPTIO

suljindex [3] IMPLICIT Gn_Sublndex OPTIONAL, bit 1
objgctRevision [11] IMPLICIT Gn_ObjectRevision OPTIONAL - bit 2

}
WriteW|thType-ResponsePDU ::= NULL

4.3.13.8 Write List Service

WriteLi$t-RequestPDU ::= SEQUENCE {
Lis{OfVariableSpecifier CHOICE {
\variableList [0] IMPLICIT Gn_KeyAttributes,
listOfVariable iablg
listOfNumericAddress

I
listpfDataType
listpfValue
listpfObjectRevision

-- The listOfDataType sho i g ANevV . The

WriteLi$t-ResponsePDU ::
LisfOfAccessResult
listpfAccessError

-- The listOfAcces s S 5 was
-- The lis A S was

-- The N S “error

4.3.14 Event-Managenient ASE

O

4.3.14.14Confirmed Acknowledge Event service

AcknowledgeEventNotification-RequestPDU ::= SEQUENCE {
keyAttribute Gn_AccessSpecification,
reportedEventCount [2] IMPLICIT Ev_EventCount
}

AcknowledgeEventNotification-ResponsePDU ::= NULL
4.3.14.2 EnableEvent Service

EnableEvent-RequestPDU ::= SEQUENCE {
keyAttribute Gn_AccessSpecification,
enabled [2] IMPLICIT Gn_Enabled

}

EnableEvent-ResponsePDU ::= NULL
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4.3.14.3 EnableEventList Service

EnableEventList-RequestPDU ::= SEQUENCE {

listOfKeyAttribute [0] IMPLICIT SEQUENCE OF Gn_AccessSpecification,
listOfEnabledFlags [1] IMPLICIT BitString
}
EnableEventList-ResponsePDU ::= SEQUENCE {
listOfEnableResult [0] IMPLICIT BitString,
listOfError [1] IMPLICIT ErrorClass
}

4.3.14.4 Event Notification Service

EventNotificationList-RequestPDU ::= SEQUENCE {

eventNotifierlD IMPLICIT Gn I\Illmnrir‘ln’
evgntDataContained Boolean,
notfficationTypelnfo CHOICE {
basic [0] NULL,
sequenced [1] Ev_SequenceNumber,
time-of-notification [2] Ev_TimeTag,
compound [3] IMPLICIT SEQUENCE {
sequence-number Ev_SequenceNumber,
time-tag Ev_TimeTag
}

h
listpfEventID
listpfEv_EventDataType
listpfEventContents ~ CHOICE {
simple
reportedEventCount
eventDetectionTime
composite

EventNptification-RequestPD
KeyAttribute ;
IMPLICIT Unsigned8,

evgntNumber
optjonalParametersM ONMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
evgntData PLICIT ANY OPTIONAL -- bit 1
evgntNotifierID IMPLICIT Gn_NumericlD OPTIONAL, - bit 2
sedquenceNunme 12] IMPLICIT Ev_SequenceNumber OPTIONAL, -- bit 3
notfficationTipne [13] IMPLICIT Ev_TimeTag OPTIONAL - bit 4
}
4.3.145 ith Type Service
EventNptificationWith{ype-ReguestPDU ::= SEQUENCE{
KeyAttribute Gn_KeyAttribute,
evgntNumber [2] IMPLICIT Unsigned8,
typpBeseription [3] Gn_TypeDescription,
optlenatParametersitap HOHMPHCH-GR—OptionatParametersitapS-OPTHONAL
value [4] IMPLICIT ANY OPTIONAL, - bit 1
eventNotifierlD [11] IMPLICIT Gn_NumericID OPTIONAL, -- bit 2
sequenceNumber [12] IMPLICIT Ev_SequenceNumber OPTIONAL, -- bit 3
notificationTime [13] IMPLICIT Ev_TimeTag OPTIONAL - bit4
}
4.3.14.6 Get Event Summary Service
GetEventSummary-RequestPDU ::= SEQUENCE {
eventlD [0] IMPLICIT Gn_NumericlD,
optionalParametersMap [1] IMPLICIT OptionalParametersMap8 OPTIONAL,
recoveredMessageRequested [2] IMPLICIT Gn_RequestFlag OPTIONAL, - bit 1
objectRevisionRequested [3] IMPLICIT Gn_RequestFlag OPTIONAL -- bit 2
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}

eventStatus
optionalParametersMap
objectRevision
recoveredMessage
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= SEQUENCE {

[0] IMPLICIT Ev_EventStatus,

[1] IMPLICIT OptionalParametersMap8 OPTIONAL,

[2] IMPLICIT Gn_ObjectRevision OPTIONAL, - bit1
[3] IMPLICIT Ev_EventMessage OPTIONAL -- bit 2

4.3.14.7 Get Event Summary List Service

GetEventSummaryList-RequestPDU ::= SEQUENCE {

}
}
GetEventSummaryList-ResponsePDU ::= CHOICE {
listpfEvents
listofAccessResult
listofEventMessage
listofObjectRevision
b
allgvents
listofEventID
listofEventMessage
listofObjectRevision
}
}

4.3.14.8 Notification Recové

request events CHOICE {
allEvents
listofEvents

h

additionallnfoRequest

[4] IMPLICIT Null,
[2] IMPLICIT SEQUENCE OF Gn_AccessSpecification

[3] IMPLICIT BitString8 {

recoveredMessageRequested
objectRevisionRequested

NotificationRecovery-RequestiPRQU ::

}
4.3.14 List Service
Confirn PDU ::= SEQUENCE {
ack [0] IMPLICIT Ev_AcknowledgmentPolicy,
list [1] IMPLICIT SEQUENCE OF Gn_AccessSpecification,
list
[2] IMPLICIT SEQUENCE OF Ev_EventCount,
[3] IMPLICIT SEQUENCE OF Ev_TimeTag,
event€ountAndDeteCtionTime [4] IMPLICIT SEQUENCE OF ANY -- Ev_EventCount, Ev_TimeTag
}
listpfAcKnowledgmentData [5] IMPLICIT SEQUENCE OF OctetString
}

notlfierlD

optjonalParameter: p
nurhberToRecov
seduenceNumber

The listofAccessResult parameter
successful (bit=1) or not (bit=

(0), --true for requested
(1) --true for requested

[1] IMPLICIT SEQUENCE {
[0] IMPLICIT BitString,
Ev_ListOfEventResponse

requested event, if the acces$ was
0).

CIT Ev_NumberToRecover DEFAULT 1 OPTIONAL, - bit 1
PLICIT Ev_SequenceNumber OPTIONAL - bit 2

ConfirmedAcknowledgedEventList-ResponsePDU ::= SEQUENCE {

listOfAccessResult
listOfError

[0] IMPLICIT BitString,
[1] IMPLICIT ErrorClass
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4.3.14.10Query Event Summary List Service

QueryEventSummaryList-RequestPDU ::= SEQUENCE {

eventselectionCriterion [0] IMPLICIT BitString8,
requestedEvent CHOICE {
allEvents [1] IMPLICIT Null,
listofEvents [2] IMPLICIT SEQUENCE OF Gn_AccessSpecification
h
additionallnfoRequested [3] IMPLICIT BitString8 {
recoveredMessageRequested (0), --true for requested
objectRevisionRequested (1) --true for requested
}
QueryEventSummaryList-ResponsePDU ::= CHOICE {
listofEvents [1] IMPLICIT SEQUENCE {
listofAccessResult [0] IMPLICIT BitString,
listofEventMessage Ev_ListOfEventResponse,
listofObjectRevision [5] IMPLICIT SEQUENCE OF Gn_ObjectRevisiof
h
allgvents [2 IMPLICIT SEQUENCE {
listofEventsID [0] IMPLICIT SEQUENCE OF Gn_AccessSpecitle
listofEventMessage Ev_ListOfEventResponse,
listofObjectRevision [5] IMPLICIT SEQUENCE OF Gn_OBbjectRevi
}
}
-- The listofAccessResult parameter specifies for £ enttequested if the acces

successful (bit=1) or not (bit=0).
4.3.19 Type Definitions

4.3.19.1 AP ASE Types

4.3.15]1.1 Ap_AccessProtectionSupported

Ap_AcdessProtectionSupported ::= Boolean

4.3.15/1.2 Ap_AccessControl

Ap_AcdessControl ::= BitString

pagsword_Bit1
pagsword_Bit2
pagsword_Bit3

pagsword_Bit4
pagsword_Bit5
pagsword_Bit6

D

pagsword_Bj
pagsword_Bits
acdes (15),
acdess_& (14),
acdess_Group (13),
acdess_Groups-4 (12),
acdess_Groups-5 (11),
acdess:_Groups-6 (20),
acdess\Groups-7 9),
access_Groups-8 8

}

4.3.15.2 AR ASE Types

4.3.15.2.1 Ar_Dedicated

Ar_Dedicated ::= Boolean -- The value of TRUE means the AREP is dedicated.

-- The value of FALSE means the AREP is not dedicated.

4.3.15.2.2 AREP
RespondingAREP ::= Unsigned32 -- Responding DLCEP address
RequestingAREP ::= Unsigned32 -- Requesting DLCEP address

was
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4.3.15.2.3 Abort Types
4.3.15.2.3.1. Identifier

Identifier ::= Unsigned8 {
user (1),
nma 5)

}

4.3.15.2.3.2. Reason Code
ReasonCode ::= Unsigned8
4.3.15.2.3.3. Additional Detail
AdditionalDetaill ::= OctetString
4.3.15{2.4 Ar_ServiceTimeOut

Ar_SeryiceTimeOut ::= Unsigned8
4.3.14.3 Data Link Layer Types
4.3.15{3.1 DI_Cyclicnterval
DI_Cyclicinterval ::= Unsigned32
4.3.15{3.2 DI_DlsapAddress
DI_DIsgpAddress ::= Unsigned32
4.3.15{3.3 DI_PermissibleJitter
DI_Pernissiblelitter ::= Unsigned16
4.3.15{3.4 DI_SduSize
DI_Sdupize := Unsigned16
4.3.19.4 Data Type ASE Types
4.3.15/4.1 Dt_ListOfFields
Dt_ListpfFields ::= SEQUEN

fielfiDataType n—UmericlD,
optlonalParameter: p n_OptionalParametersMap8 OPTIONAL,
fielfiName Gn_Name OPTIONAL -- bit 1
}
4.3.19.5 Event ASE
4.3.15|5.1 Ev_Acknowled
Ev_AcKnowledg
4.3.15]5.2
Ev_AcKnowledgementPolicy:: -- True means all messages are to be acknowledged.

-- False means only the specified message is to be acknowledged.

4.3.15/5.3. ( Ev_ContainedEventData

Ev_ContainédEventData ::= Boolean -- True means the event message contains event data.
-- False means the event message does not contain event data.

4.3.15.5.4 Ev_ContainedMessageType
Ev_ContainedMessageType ::= Unsigned8 {

simple 1),
reportedEventCount ),
eventDetectionTime 3),
composite (4),
any (5)
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4.3.15.5.5 Ev_DataSpecifier

Ev_DataSpecifier ::= CHOICE {
variable|D
dataTypeld
dataLength

}

4.3.15.5.6 Ev_EventCount
En_EventCount ::= Unsigned8
4.3.15.5.7 Ev_EventData
Ev_EventData ::= ANY

—41 -

[0] IMPLICIT Gn_NumericlD,
[1] IMPLICIT Gn_NumericlD,
[2] IMPLICIT Unsigned8

= = oy g ") olod PR | H ) 4 PR ¥ Y ) [y : b
== LV_LvTliala LUITdITIS UTT Udlad assulialTU WILI U1T TToYTULUVT TVTITIL 1T U1TT Udla 15 T1Ug tO e

4.3.15/5.8 Ev_EventMessage

Ev_EvgntMessage ::= CHOICE {
evgntKeyAttributeOnly
evgntKeyAttributeWithCount
evgntKeyAttributeWithTime
evgntKeyAttributeWithData

}

Ev_ListOfEventResponse :: = CHOICE {
sinmple
recpveredCount

recpveredDetectionTime
RecovegredDetectionTime
composite

RecovgredDetectionTime

-- The components

any gap.
-- The comps
appended togety

Ev_Stajus
actjve
detected
engbled
acknod/edged

}
RecovdredCount = tasigneds
RecovgredDétectionTime ::= Ev_TimeTag

4.3.15]5:9v Ev_EventStatus

included in the notification, its length is 0.

[0] IMPLICIT Gn_KeyAttribute,
[1] IMPLICIT Ev_KeyAttributeWithMe

us,

--Ev_Status, RecoveredCount
--Ev_tStatus,

%unt shall be appended together without any| gap.

edDetectionTime shall be appended together Without

¢overedCount & RecoveredDetectionTime shall be

--true for active
--true for detected
--true for enabled
--true for acked

Ev_EventStatus ::= SEQUENCE {
active
detected
enabled
acknowledgmentSupported
acknowledged

}
4.3.15.5.10 Ev_ErrorStatus

Ev_ErrorStatus ::= Boolean

[0] IMPLICIT Boolean, -- True means active

[1] IMPLICIT Boolean, -- True means detected

[2] IMPLICIT Boolean, -- True means enabled

[3] IMPLICIT Boolean, -- True means supported

[4] IMPLICIT Boolean -- True means acknowledged

-- True means the underlying condition is active.
-- False means the underlying condition is not active.
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4.3.15.5.11 Ev_LastReportedEventinfo

Ev_LastReportedEventinfo ::= SEQUENCE {
optionalParametersMap
count
detectionTime

}
4.3.15.5.12 Ev_MessageType

Ev_MessageType ::= Unsigned8 {
simpleMessage
reportedEventCount
eventDetectionTime
composite
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[0] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
[1] IMPLICIT Unsigned8 OPTIONAL,
[2] IMPLICIT Ev_TimeTag OPTIONAL

- bit 1
-- bit 2

A,
@,
@3
4,

sinptevessagewithDater
repprtedEventCountWithData
evgntDetectionTimeWithData
compositeWithData

}
4.3.15/5.13 Ev_NotificationType

Ev_NotlficationType ::= Unsigned8 {
bagic
seduenced
timgOfNotification
corppound

}
4.3.15/5.14 Ev_NumberToRecover
Ev_NurpberToRecover ::= Unsigned8
4.3.15/5.15 Ev_SequenceNumber
Ev_SeduenceNumber ::= Unsigned8
4.3.15/5.16 Ev_SelectionCriteyi

Ev_SelgctionCriterion ::= SEQNENCE

engbled
}

detected

acKed

actjve
4.3.15]5.17 Ev_Timg

Tag
Ev_TimeTag :

4.3.15.6
4.3.1516.1
Fi_Acti

5
(6).
@),
®)

@,
@),
3.
)
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4.3.15.6.2 Fi_AccessPrivilege

Fi_AccessPrivilege ::= BitString {
rightToStartPassword
rightToStopPassword
rightToDeletePassword
rightToStartAccessGroup
rightToStopAccessGroup
rightToDeleteAccessGroup
rightToStartAllPartner
rightToStopAllPartner
rightToDeleteAllPartner
password_Bitl
password_Bit2

—43 -

(23),
(22),
(21),
(29),
(18),
(17),
(31),
(30),
(29),
), -- The Password (Unsigned8) is encoded as a bit string.

(6),

paccwnrd RBRit3

4.3.15/6.3 Fi_SegmentNumber
Fi_Seg
4.3.15)6.4 Fi_State

Fi_State ::= Unsigned8 {
unrunnable
idlg
runhing

stopped
stafting
stopping

respming
resptting

entNumber ::= Unsigned32

}
4.3.14.7 Ge
4.3.15]7.

Gn_AcgessSpetifj
indgx
narhe

}
4.3.15[2.2" Gn_Deletable

)

4,

3

@),

@,

().
(15),
(14),
(13),
(12),
(1),
(10),
9.
®)

-- The fixs groe

[0] IMPLICIT Index,
[1] IMPLICIT Name

Gn_Deletable ::= Boolean

4.3.15.7.3 Gn_Enabled

Gn_Enabled ::= Boolean

-- True means deletable.
-- False means not deletable.

-- True means enabled.
-- False means disabled.
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4.3.15.7.4 Gn_FullyNestedTypeDescription

Gn_FullyNestedTypeDescription
Boolean
integer8
integerl6
integer32
unsigned8
unsigned16
unsigned32
float32
float64
binaryDate
timeOfDay
timeDifference

= CHOICE {

[1] Gn_Length,
[2] Gn_Length,
[3] Gn_Length,
[4] Gn_Length,
[5] Gn_Length,
[6] Gn_Length,
[7] Gn_Length,
[8] Gn_Length,
[15] Gn_Length,
[11] Gn_Length,
[12] Gn_Length,

61158-6 U IEC:1999

uniyersalTime
fielflbusTime
timp
bitgtring8
bitgtring16
bitdtring32
visiplestringl
visiplestring2
visiplestring4
visiplestring8
visiplestring16
octptstringl
octptstring2
octptstring4
octptstring8
octgtstring16
bcqg
is0}0646char
bingrytime0
bingrytimel
bingrytime2
bingrytime3
bingrytime4
bingrytime5
bingrytime6
bingrytime7
bingrytime8
bingrytime9
visiplestring
octgtstring
bitdtring
corpactB
compattBCDArkay
isop46string

arrgy
number-ofelem
elementstype

2

strycture

[1’-2] Gn Inngrh’
[16] Gn_Length,
[17] Gn_Length,
[21] Gn_Length,
[22] Gn_Length,
[23] Gn_Length,
[24] Gn_Length,
[25] Gn_Length,
[26] Gn_Length,
[27] Gn_Length,
[28] Gn_Length,
[29] Gn_Length,
[30] Gn_Length,
[31] Gn_Length,

Gn_Length,
Gn_Length,
Gn_Length,
Gn_Length,
Gn_Length,
IMPLICIT SEQUENCE {
[0] IMPLICIT Unsigneds,

[1] Gn_FullyNestedTypeDescription

[56] IMPLICIT SEQUENCE OF Gn_FullyNestedTypeDescription

}
4.3.15.7.5 Gn_KeyAttribute
Gn_KeyAttribute ::= CHOICE {

-- When this type is specified, only the key attributes of the class referenced are valid.

numericlD

name

listName
numericAddress
symbolicAddress

[0] IMPLICIT Gn_NumericID,

[1] IMPLICIT Gn_Name,
[2] IMPLICIT Gn_Name,
[4] IMPLICIT Gn_NumericAddress,
[5] IMPLICIT Gn_SymbolicAddress
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4.3.15.7.6 Gn_Length
Gn_Length ::= Unsigned8
4.3.15.7.7 Gn_ListOfVariableAccess

Gn_ListOfVariableAccess
numericlD
name
listName
symbolicAddress
partialNumericlD

'= SEQUENCE OF

— 45—

CHOICE {

[0] IMPLICIT Gn_NumericID,

[1] IMPLICIT Gn_Name,

[2] IMPLICIT Gn_Name,

[5] IMPLICIT Gn_SymbolicAddress,
[6] IMPLICIT SEQUENCE {

numericlD [0] IMPLICIT Gn_NumericlD,
partialAccess Gn_PartialAccess
h
pa.l iclil\lclIIIC [l] TIVIFLICTT DE\JUEI\I\,E{
name [0] IMPLICIT Gn_Name,
partialAccess Gn_PartialAccess
h
parfialListName [8] IMPLICIT SEQUENCE {
listName [0] IMPLICIT Gn_Name,
partialAccess Gn_PartialAccess
}
}
4.3.15{7.8 Gn_MoreFollows
Gn_MofeFollows ::= Boolean
4.3.15]7.9 Gn_Name
Gn_Nafne ::= OctetString
4.3.15{7.10 Gn_NameWithComponent
Gn_NameWithComponent ::= SEQUENCE {
name
corpiponent
}
4.3.15]7.11 Gn_NumericAdd
Gn_NupmericAddress A SEQ
staftAddress Q nsigned32, -- physical address of the starting location
length MCIT Unsigned16 -- octet length of a memory block
}
4.3.15]7.12 Gn_Nureri

Gn_NupericlD
4.3.15

Gn_Nufnericld

nurpericlD

coriponent
}
4.3.15{.34Gn_ObjectDefinition

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

SEQUENCE {

[0] IMPLICIT Gn_NumericID,
[1] IMPLICIT Unsigned16

Gn_ObjectDefinition ::= OctetString
4.3.15.7.15 Gn_ObjectRevision

Gn_ObjectRevision ::= Unsigned8
-- bits 8 - 5 are used as the Major Revision
-- bits 4 -1 are used as the Minor Revision

-- The semantics of this parameter are application specific.

-- each may have a value between zero and 15 inclusive

4.3.15.7.16 Gn_OptionalParametersMaps
Gn_OptionalParametersMap8 ::= BitString8

Gn_OptionalParametersMap16 ::= BitStringl6

Gn_OptionalParametersMap32 ::= BitString32
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4.3.15.

Gn_PartialAccess ::=
componentiD
componentList

4.3.15
Gn_Ph
4.3.15
Gn_Re

4.3.15
Gn_Rel

4.3.15

Gn_Sublndex ::= Unsigned8

4.3.15
Gn_Sy|
4.3.15

Gn_Tyj
sim

arr,

— 46 —
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The above types have special semantics to represent which optional parameters are included

in the transfer syntax. Bit 1 corresponds to the first optional parameter of a given primitive,
bit 2 corresponds to the second optional parameter, up to bit "n" corresponds to the "n-th"

optional parameters. The value of one indicates that the corresponding optional parameter is

present in the transfer syntax, and the value of zero indicates that it is not present.
7.17 Gn_PartialAccess

CHOICE {
[3] IMPLICIT Gn_Subindex,
[20] IMPLICIT SEQUENCE {
[1] Unsigneds,
[2] SEQUENCE OF Gn_Sub-Index

nestingLevel
accessedElements

7.22 Gn_Sy

nbolicAddress ::

< Octet3: Length
> Octet4: Number of Elements

The componentID of the partial access selects a single element on the fiyst Tevel of nest ng for
access. The componentList specifies one possibly complex base eleme bvel of
nesting and, if necessary, selects a number of subelements from th e first
elements (their number is given by nestingLevel) of the accessedEl¢ path to
the base element. The rest of the list selects a humber of sube If the
rest of the list is empty, the complete base element is accesse(

7.18 Gn_PhysicalAddress

sicalAddress ::= Unsigned32

7.19 Gn_RequestFlag

luestFlag ::= Boolean

7.20 Gn_Reusable

sable ::= Boolean

7.21 Gn_Sublndex

structure [3] IMPLICIT ANY
--Octet 1 : High byte Data Type Index (Element 1)
--Octet 2 : Low byte Data Type Index (Element 1)
-- Octet 3 : Length (Element 1)

-- Octet 3n-2 : High byte Data Type Index (Element n)
-- Octet 3n-1 : Low byte Data Type Index (Element n)
-- Octet 3n-0 : Length (Element n)
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4.3.15.7.24 Gn_ObjectClass
Gn_ObjectClass ::= Unsigned8 {

anyObject (0),
loadRegion ),
functionlnvocation 3),
event 4),
fixedLength&StringDataType 5),
structuredDataType (6),
fixedLength&StringVariable @),
arrayVariable (8),
dataStructureVariable 9),
variableList (10),
arrayDataType (12),
eventlist an.
not|fier

actjon

}
4.3.14.8 Load Region ASE Types
4.3.15/8.1 Lr_FixedLengthSegment

Lr_FixedLengthSegment ::= Boolean

4.3.15{8.2 Lr_LocalAddress
Lr_LocglAddress ::= Unsigned32
4.3.15{8.3 Lr_Size

Lr_Sizg ::= Unsigned32
4.3.15]8.4 Lr_State

Lr_Statp ::= Unsigned8 {
NofDownLoadable
downLoadable
downLoading
downloadFailure
downloadSuccess
loafled
inUse

}
4.3.15
Lr_Tern -- True means the load process was successfully completed.
-- False means the load process was completed with failure.
4.3.15
Lr_Uplg S
notlUploadablé (2),
uplpadable 2),
uplpading 3),
completingUpload 4)
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4.3.15.9 Management ASE Types
4.3.15.9.1 Attribute Maps
4.3.15.9.1.1. Mn_ActionAttrMap
Mn_ActionAttrMap ::= Bitstringl6 {

commonAttrValues 1),
listOfSupportedAttributes 2),
listOfOperationalServices 3),
reusable (4),
listOfRelatedObjects (5),

actionlnvokeServiceArgumentDataType  (6),
actionReturnServiceArgumentDataType  (7)

}
4.3.15]9.1.2. Mn_ApAttrMap

Mn_ApAttrMap ::= BitString16 {

corhmonAttrValues 1),
listDfSupportedAttributes 2),
listDfSupportedServices 3),
mahufacturerldentifier (4),
ApdlescriptorReference (5),
netjvorkAccessState (6),
listDfArEndpointinfo @),
listDflnuseArEndpointinfo (8),
listDfSupportedApoClassAndObjects 9),
listpfDIsapAddresses (20),

listpfEventSummarySelectionCriteria

}
4.3.15/9.1.3. Mn_AttributeMap

Mn_AttfibuteMap ::= SEQUENCE {
Mn| CommonAttrMap,
attjbuteMap CHOICE {

apAttrMap

dataTypeAttrMap
variableAttrMap
variableListAttrMap
eventAttrMap
eventListAttr

NMn_EventAttrMap,
F Mn_EventListAttrMap,
notifierAttrMap [7NMPJACIT Mn_NotifierAttrMap,
loadRegionAttrMékx PLICIT Mn_LoadRegionAttrMap,
functionlinvocafionAtrl MPLICIT Mn_FunctionlnvocationAttrMap,
actionAttrMap [10] IMPLICIT Mn_ActionAttrMap

nurpericlD 1),
narpe 2),
insfanceOf 3),
pareni€lass 4)
userDescription (5),
objectRevision (6)
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4.3.15.9.1.5. Mn_DataTypeAttrMap

Mn_DataTypeAttrMap ::= BitString16 {
commonAttrValues
listOfSupportedAttributes
dataTypeNumericld
dataTypeName
format
octetLength
numberOfFields
listOfFields
numberOfArrayElements
arrayElementDataType

}

— 49—

@,
@,
@3
4,
).
(6),
@),
8.
9.
(10)

4.3.15

Mn_Ev
cor
list
list
eve
me
acq
las
eve
ack

}
4.3.15

Mn_Ev
cor
list
list
nu
list

}
4.3.15

9.1.6. Mn_EventAttrMap

bntAttrMap = BitString16 {
hmonAttrValues
DfSupportedAttributes
DfOperationalServices
ntStatus

5sageType

essPrivilege
ReportedEventinfo
ntDataSpecifier
nowledgmentDataSpecifier

9.1.7. Mn_EventListAttrMap

bntListAttrMap = BitString8 {
hmonAttrValues
DfSupportedAttributes
DfOperationalServices
hberOfEntries
DfEvents

@,
@,
3.
4,
).
(6),
@),

8),
9) %

Mn_Fumctioninvocatio Ma
commonAttrValu
listpfSupportedAttribGt

listDfOperationalSeryi
acdessPrivilege
delgtable
reusable
funftioninvocationState

nu b a P o

listDfReta edO'ts

staftArgu

stopServiceArguin
respmeServiceArgumentDataTypes (12),
resptServiceArgumentDataTypes (13),
killervieceArgumentDataTypes (14),

exeCUtionArgument 15)
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4.3.15.9.1.9. Mn_LoadRegionAttrMap
Mn_LoadRegionAttrMap ::= BitString16 {

—-50—

commonAttrValues 1),
listOfSupportedAttributes 2),
listOfOperationalServices 3),
loadRegionSize 4),
accessPrivilege 5),
localAddress (6),
loadRegionState @),
uploadState (8),
numberOfRelatedObjectsinUse 9),
listOfRelatedObjects (20),
contentsSize (11),
loadlmageName. 12).
fixgdLengthSegment (13),
fixgdSegmentLength (14),
intgrsegmentRequestTimeout (15),
loafiRegionSharable (26)

}

4.3.15/9.1.10. Mn_NotifierAttrMap

Mn_NotifierAttrMap ::= BitString16 {
corhmonAttrValues (2),
listpfSupportedAttributes 2),
listpfOperationalServices 3),
engbled (4),
notlficationArepClass 5),
notficationArep (6),
notficationType (7
corftainedMessageType (8),
corftainedEventData 9),
lasiNotificationSequenceNumber (20)
listpfEvents (11)

}

4.3.15[9.1.11. Mn_VariableAttr

Mn_VafiableAttrMap ::= BitS
comimonAttrValues,
list )fSupportedA
listpfOperational SenAc
symbolicAddress :
datpType
length
varfableLeng )
numberOfAr (8),
acdessPrivi 9),
localDetail (20),
fullyNested (11)

}

4.3.15{9.1.72. Mn_VariableListAttrMap

Mn_VafiablelistAttrMap ::= BitString8 {
commonAttrvalues ),
listOfSupportedAttributes 2),
listOfOperationalServices 3),
numberOfEntries 4),
listOfVariables 5),
deletable (6),
accessPrivilege @

61158-6 U IEC:1999
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4.3.15.9.2 Attribute Values
4.3.15.9.2.1. Mn_ActionAttrValues

Mn_ActionAttrValues ::= SEQUENCE ({
optionalParametersMap

—51 -

[0] IMPLICIT Gn_OptionalParametersMap16 OPTIONAL,

commonAttrValues [1] IMPLICIT Mn_CommonAttrValues OPTIONAL, --bit1
listOfSupportedAttributes [2] IMPLICIT Mn_ActionAttrMap OPTIONAL, -- bit 2
listOfOperationalServices [3] IMPLICIT Mn_ActionServiceMap OPTIONAL, -- bit 3
reusable [4] IMPLICIT Gn_Reusable DEFAULT TRUE, -- bit 4
listOfRelatedObjects [5] IMPLICIT SEQUENCE OF Gn_KeyAttribute OPTIONAL, - bit5
actionlnvokeServiceArgumentDataType  [6] IMPLICIT SEQUENCE OF Gn_NumericlD OPTIONAL, -- bit 6
actionActionServiceArgumentDataType [7] IMPLICIT SEQUENCE OF Gn_NumericlD OPTIONAL - bit7

}

4.3.15[8722 W ApAttrvatues

Mn_ApAttrvValues ::= SEQUENCE {
optlonalParametersMap [0] IMPLICIT Gn_OptionalParametersMapl6 O
cormmonAttrValues [1] IMPLICIT Mn_CommonAttrValues OPTION -- bit 1
listDfSupportedAttributes [2] IMPLICIT Mn_ApAttrMap OPTIONAL, - bit 2
listDfSupportedServices [3] IMPLICIT Mn_ApServiceMap OPTIOQNAL - bit 3
mahufacturerldentifier [4] IMPLICIT Mn_Manufacturerldentiffer OPTJONAL -- bit 4
ApdlescriptorReference [5] IMPLICIT OctetString OPTIO - bit 5
netjvorkAccessState [6] IMPLICIT Mn_NetworkAcce -- bit 6
listDfArEndpointinfo [7]1 IMPLICIT SEQUENCE OE MMNArEndpQintiafoNQPTIONAL, - bit 7
listpfiInuseArEndpointinfo [8] IMPLICIT SEQUEN OPTIONAL, 4 bit8
listDfSupportedApoClassAndObjects [9] IMPLICIT SEQUE AndObjects OPTIONAL, { bit9
listpfDIsapAddresses [10] IMPLICIT SE OPTIONAL, - bit 10
listDfEventSummarySelectionCriteria iqnCriterion OPTIONAL - bit 11

}

4.3.15/9.2.3. Mn_AttributeValues

Mn_AttfibuteValues ::= CHOICE {
AppttrValues [1]1 3,
datpTypeAttrValues AttrValues,
varlableAttrValues eAttrValues,
varlableListAttrValues bleListAttrValues,
evgntAttrvValues _EventAttrValues,
evgntListAttrValues n_EventListAttrValues,
notffierAttrvValue n_NotifierAttrValues,
loafiRegionAttrval IMPLICIT Mn_LoadRegionAttrValues,
funftionlnvocationAttr\a BXICIT Mn_FunctioninvocationAttrValues,
actlonAttrValues PLICIT Mn_ActionAttrValues

}

4.3.15]9.2.4.

Mn_CommpnA
optjon [0] IMPLICIT Gn_OptionalParametersMap8 OPTIONAL,
nurpericlD [1] IMPLICIT Gn_NumericlD, -- bit 1
name [2] IMPLICIT Gn_Name OPTIONAL, - bit 2
insfanceOf [3] IMPLICIT Gn_NumericlD OPTIONAL, - bit 3
parentClass [4] IMPLICIT Gn_NumericlD OPTIONAL, - bit 4
usgrBeseription [5] IMPLICIT OctetString OPTIONAL, - bit 5
objketRevision [SHHRHCIT-Cr—ObjectRevisioR—ORTHOMNAL bit 6
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4.3.15.9.2.5. Mn_DataTypeAttrValues

Mn_DataTypeAttrValues ::=

}

}

}

SEQUENCE {
optionalParametersMap

— 52—
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[0] IMPLICIT Gn_OptionalParametersMap16 OPTIONAL,

commonAttrValues [1] IMPLICIT Mn_CommonAttrValues OPTIONAL, - bit1
listOfSupportedAttributes [2] IMPLICIT Mn_DataTypeAttrMap OPTIONAL, -- bit 2
dataTypeNumericld [3] IMPLICIT Gn_NumericlD OPTIONAL, -- bit 3
dataTypeName [4] IMPLICIT Gn_Name OPTIONAL, - bit 4
format [5] IMPLICIT Gn_NumericlD OPTIOINAL, - bit5
octetLength [6] IMPLICIT Unsigned8 OPTIONAL, - bit 6
numberOfFields [7] IMPLICIT Unsigned8 OPTIONAL, - bit7
listOfFields [8] IMPLICIT SEQUENCE OF Dt_ListOfFields OPTIONAL - bit 8
numberOfArrayElements [9] IMPLICIT Gn_NumericlD OPTIONAL, -- bit 9
arrayElementDataType [10] IMPLICIT Gn_NumericID OPTIONAL -- bit 10

4.3.15[9.2.6. Mn_EventAttrValues

Mn_EvéntAttrValues ::= SEQUENCE {
optlonalParametersMap
cormmonAttrValues -- bit 1
listpfSupportedAttributes - bit 2
listpfOperationalServices -- bit 3
evgntStatus - bit 4
mepsageType - bit 5
acdessPrivilege - bit 6
las{ReportedEventinfo -- bit 7
evgntDataSpecifier - bit 8
acKnowledgmentDataSpecifier - bit 9

4.3.15[9.2.7. Mn_EventListAttrValues

Mn_EvéntListAttrValues ::= SEQUENCE {
optlonalParametersMap
corpmonAttrValues -- bit 1
listpfSupportedAttributes -- bit 2
listpfOperationalServices -- bit 3
nurpberOfEntries - bit 4
listDfEvents - bit 5

4.3.15]9.2.8. Mn_@o

Mn_FumctioninvocationAt#
optlonalParameter§ PLICIT Gn_OptionalParametersMap16 OPTIONAL,
commonAttrvVa IMPLICIT Mn_CommonAttrValues OPTIONAL, -- bit 1
listDfSuppor: [2] IMPLICIT Mn_FunctioninvocationAttrMap OPTIONAL, - bit 2
listDfOperationalServices [3] IMPLICIT Mn_FunctioninvocationServiceMap OPTIONAL, - bit 3
acdesgPrivi [4] IMPLICIT Vr_AccessPrivilege OPTIONAL, - bit 4
delgtable [5] IMPLICIT Mn_Deletable OPTIONAL, - bit 5
reusable [6] IMPLICIT Mn_Reusable DEFAULT TRUE OPTIONAL, - bit 6
funftioninvocatio [7] IMPLICIT Fi_State OPTIONAL, - bit 7
numberOfRelatedObject [8] IMPLICIT Unsigned8 OPTIONAL, - bit 8
listpfRelatedObjects [9] IMPLICIT SEQUENCE OF Gn_KeyAttribute OPTIONAL, - bit 9
staftArgumentDataTypes [10] IMPLICIT Gn_NumericlD OPTIONAL, - bit 10
stopServiceArgumentData l ypes [TITTMPLICIT Gn_NumericlD OP TTONAL, -- bit 11
resumeServiceArgumentDataTypes [12] IMPLICIT Gn_NumericID OPTIONAL, -- bit 12
resetServiceArgumentDataTypes [13] IMPLICIT Gn_NumericID OPTIONAL, -- bit 13
killServiceArgumentDataTypes [14] IMPLICIT Gn_NumericlD OPTIONAL, -- bit 14
executionArgument [15] IMPLICIT OctetString OPTIONAL -- bit 15
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4.3.15.9.2.9. Mn_LoadRegionAttrValues

Mn_LoadRegionAttrValues ::=
optionalParametersMap

SEQUENCE {
[0] IMPLICIT Gn_OptionalParametersMap16 OPTIONAL,

commonAttrValues [1] IMPLICIT Mn_CommonAttrValues OPTIONAL, - bit1
listOfSupportedAttributes [2] IMPLICIT Mn_LoadRegionAttrValues OPTIONAL, -- bit 2
listOfOperationalServices [3] IMPLICIT Mn_LoadRegionServiceMap OPTIONAL, -- bit 3
loadRegionSize [4] IMPLICIT Lr_Size OPTIONAL, --bit4
accessPrivilege [5] IMPLICIT Vr_AccessPrivilege OPTIONAL, - bit5
localAddress [6] IMPLICIT Lr_LocalAddress OPTIONAL, -- hit 6
loadRegionState [7]1 IMPLICIT Lr_State OPTIONAL, -- bit 7
uploadState [8] IMPLICIT Lr_UploadState OPTIONAL, -- hit 8
numberOfRelatedObjectsinUse [9] IMPLICIT Unsigned8 OPTIONAL, --hit9
listOfRelatedObjects [10] IMPLICIT SEQUENCE OF Gn_AccessSpecification OPTIONAL, -- bit 10
contentsSize [1 1] IMPLICIT | r_Qi7n:\ QPTIONAL . - bit 11
loaflimageName [12] IMPLICIT Gn_Name OPTIONAL, - bit 12
fixddLengthSegment [13] IMPLICIT Lr_FixedLengthSegment OPTIONAL! -- bit
13
fixddSegmentLength [14] IMPLICIT Lr_Size OPTIONAL, - bit 14
intgrsegmentRequestTimeout [15] IMPLICIT Ar_ServiceTimeOut OPTIO -- bit
15
loafiRegionSharable [16] IMPLICIT Boolean OPTIONAL - bit 16
}
4.3.15/9.2.10. Mn_NotifierAttrValues
Mn_NotifierAttrValues ::= SEQUENCE {
optlonalParametersMap [0] IMPLICIT Gn_OptignalP,
cormmonAttrValues [1] IMPLICIT Mn -- bit 1
listpfSupportedAttributes [2] IMRLICIT MA - bit 2
listpfOperationalServices \ -- bit 3
engbled - bit 4
notfficationArepClass - bit 5
notfficationArep - bit 6
notfficationType ype OPTIONAL, -- bit 7
cortainedMessageType essageType OPTIONAL, -- bit 8
cortainedEventData edEventData OPTIONAL -- bit 9
las{NotificationSequence guenceNumber OPTIONAL -- bit
10
listDfEvents - bit 11
}
4.3.15
Mn_Vafi
opt 01 IMPLICIT Gn_OptionalParametersMap16 OPTIONAL,
cor [1] IMPLICIT Mn_CommonAttrValues OPTIONAL, -- bit 1
list [2] IMPLICIT Mn_VariableAttrMap OPTIONAL, -- bit 2
list [5] IMPLICIT Mn_VariableServiceMap OPTIONAL, -- bit 3
syn [4] IMPLICIT Gn_SymbolicAddress OPTIONAL, -- bit 4
dat [5] IMPLICIT Gn_NumericlD OPTIONAL, - bit 5
len [6] IMPLICIT Unsigned8 OPTIONAL, - bit 6
var [7] IMPLICIT Vr_variableLengthConveyance OPTIONAL, - bit 7
nurhberQfArrayElements [8] IMPLICIT Unsigned8 OPTIONAL, - bit 8
acdessPrivilege [9] IMPLICIT Vr_AccessPrivilege OPTIONAL, - bit 9
locatAderess HOHMPHEH-GR—NtmereAdaress-ORPHONAL bit
10
fullyNestedTypeDescription [11] IMPLICIT Gn_FullyNestedTypeDescription OPTIONAL -- bit 11
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4.3.15.9.2.12. Mn_VariableListAttrValues

Mn_VariableListAttrValues ::= SEQUENCE {
optionalParametersMap
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[0] IMPLICIT Gn_OptionalParametersMap8,

commonAttrValues [1] IMPLICIT Mn_CommonAttrValues OPTIONAL, - bit1
listOfSupportedAttributes [2] IMPLICIT Mn_VariableListAttrMap OPTIONAL, -- bit 2
listOfOperationalServices [3] IMPLICIT Mn_VariableListServiceMap OPTIONAL, -- bit 3
numberOfEntries [4] IMPLICIT Unsigned8 OPTIONAL, - bit4
listOfVariables [5] IMPLICIT SEQUENCE OF Gn_AccessSpecification OPTIONAL, -- bit5
deletable [6] IMPLICIT Gn_Deletable OPTIONAL, - bit 6
accessPrivilege [7]1 IMPLICIT Vr_AccessPrivilege OPTIONAL - bit 7

}

4.3.15.9.3 Mn_ApoClassAndObjects

Mn_ApgpCiassAmdObjects ——SEQUENCET
nurhericldentifier [0] IMPLICIT Gn_NumericlD,
ronfRamFlag [1] IMPLICIT Gn_RomRamFlag,
makNameLength [2] IMPLICIT Unsigned8,
acdessProtectionSupported [3] IMPLICIT Gn_AccessProtection,
verpionOfList [4] IMPLICIT Mn_Version,
locflReference [5] IMPLICIT Unsigned32,
optlonalParametersMap [6] IMPLICIT Gn_OptionalParameters
nurpericldentfier [7] IMPLICIT Gn_NumericlD OPFAQNA - bit 1
numberOfObjects [8] IMPLICIT Unsigned8 OPTI® - bit 2
locflReference [9] IMPLICIT Unsigned32 OP - bit 3
numericldentfier é - bit 4
numberOfObjects - bit 5
locflReference - bit 6
numericldentfier - bit 7
numberOfObjects - bit 8
locflReference - bit 9
numericldentfier - bit 10
numberOfObjects - bit 11
locflReference - bit 12

}
4.3.15{9.4 Mn_ArEndpointinfo
Mn_ArEndpointinfo ::= SEQUEN
corffiguredMaxPdugizeSerding
corfiguredMaxP givi

corffiguredMaxOutstand) i

cor
list
cor

}
4.3.15
Mn_De

4.3.15

Mn_InuseArEndpointinfo ::= SEQUENCE {
neqotiatedMaxPduSizeSending

PLICIT Unsigneds,
MPLICIT Unsigned8,
[2] IMPLICIT Unsigned8,
[3] IMPLICIT Unsigned8,
[4] IMPLICIT Mn_ServiceMap,
[5] IMPLICIT Unsigned8

-- The value of TRUE means the object is remotely deletable.
-- The value of FALSE means the object is not remotely deletalfle.

[0] IMPLICIT Unsigned8,

negotiatedMaxPduSizeReceiving

negotiatedMaxOutstandingServicesRequesting
negotiatedMaxOutstandingServicesResponding

outstandingServicesRequestingCounter
outstandingServicesRespondingCounter
negotiatedMaxDataStructureNestingLevel

[1] IMPLICIT Unsigned8,
[2] IMPLICIT Unsigned8,
[3] IMPLICIT Unsigned8,
[4] IMPLICIT Unsigned8,
[5] IMPLICIT Unsigned8,
[ 6] IMPLICIT Unsigned8
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4.3.15.9.7 Mn_Manufacturerldentifier

Mn_Manufacturerldentifier ::= SEQUENCE {
vendorName
modelldentifier
vendorRevision
serialNumber

}
4.3.15.9.8 Mn_NetworkAccessState

Mn_NetworkAccessState ::= SEQUENCE {
serviceAccessStatus
readyForCommunication

—B5 —

[0] IMPLICIT OctetString,
[1] IMPLICIT OctetString,
[2] IMPLICIT OctetString,
[3] IMPLICIT OctetString

[0] IMPLICIT Unsigned8 {
),

limitedNumberOfServices 2),
anu‘iIIgI\IUIIIIILUIaLliIIg °);
loadinglnteracting (4)
h
opgrationalStatus [1] IMPLICIT Unsigned8 {
operational 1),
partiallyOperational 2),
notOperational 3),
needsMaintenance (4)
}

2

@%
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4.3.15.9.9 Mn_PduSupportedMap

Mn_PduSupportedMap ::= BitString {
getAttributes2PDU
unsolicitedStatusPDU
setAttributes2PDU
clientPulledDownloadPDU
clientPullUploadPDU
serverPullDownloadPDU
serverPulledUploadPDU
createFunctioninvocationPDU

-- deleteFunctionlnvocationPDU
startPDU

-- stopPDU
- respmepRDL

— 56 —

1), --All mandatory

61158-6 U IEC:1999

--  resptPDU
kill |PDU
read2PDU
wrilePDU
physicalReadPDU
physicalWritePDU
infgrmationReportPDU
crepteVariableListPDU

- delpteVariableListPDU
evgntNotificationPDU
corffirmedAcknowledgeEventPDU
engbleEventPDU
cligntPushDownloadPDU
getAttributesPDU
getAttributesListPDU
suljscribePDU
readListPDU
wrifeListPDU
infgrmationReportListPDU
exdhangePDU
undonfirmedAcknowledgeEvetjtsPD
getEventSummaryPDU
getEventSummaryListPD
qugryEventSummaryPDU
notficationRecov U
disgardPDU
actloninvokePDU
actlonReturnPDU

>

setpttributes1PD
read1PDU
getfttributesdPD
cor|cludeRD

}

4.3.15]9.10

Mn_SelectedAttributes™s

}

allNtandatory (0), -- All mandatory attributes
usqrSpecified (128), -- Specified by the AttributeMap
mirimumMandatory. (255) -- Minimum mandatory attributes
4.3.15.9.11 Mn_ServiceMap
4.3.15.9.11.1. Mn_ActionServiceMap
Mn_ActionServiceMap ::= BitString8 {
actionlnvoke 1),
actionReturn 2)
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4.3.15.9.11.2. Mn_ApServiceMap

Mn_ApServiceMap ::= BitString8 {

subscribe (1),
identify @),
getStatus ),
statusNotification 4,
initiate 5),
terminate (6),
conclude 7

}
4.3.15.9.11.3. Mn_EventServiceMap

Mn_EventServiceMap ::= BitString8 {

ung UIII’iIIIIEuII-\L,kI IUVVieu‘gUEVUIIlb 1),
corffirmedAcknowledgeEvents ),
engbleEvents 3),
getEventSummary (4),
getEventSummaryList (5),
qugryEventSummary (6)

}
4.3.15/9.11.4. Mn_EventListServiceMap

Mn_EvéntListServiceMap ::= BitString8 {

getEventSummary 1),
qugryEventSummary )

}

4.3.15/9.11.5. Mn_FunctionInvocationService

Mn_FunctioninvocationServiceMap ::= BitString8 {
staft (1),
stop 2,
resime 3),
respt 4),

kill
}

4.3.15)9.11.6. Mn_LoadReg

Mn_LogadRegionServigeMap ::
initfateLoad

pughSegment >
pullSegment
terfhinateLoad
disgard
}
4.3.15]9.14. 7 MIn\NatifierServiceMap
Mn_NotifierSemd g8 {
Evé¢ntNotification (2),
notfficationRecove! )
}

4.3.15)9.:4¥.8. Mn VariableListServiceMap

Mn_VariableListServiceMap ::= BitString8 {

read (2),
write ),
readList 3),
writeList (4),
exchange 5),
informationReport (6),
informationReportList (@)
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4.3.15.9.11.9. Mn_VariableServiceMap
Mn_VariableListServiceMap ::= BitString8 {

read (2),
write ),
readList 3),
writeList (4),
exchange (5),
informationReport (6),
informationReportList ()

}
4.3.15.10Variable ASE Types

4.3.15.10.1 Vr_AccessPrivilege

Vr_AccpssPrivilege ::= BitString {
rightToReadPassword
rightToWritePassword
rightToDeletePassword
rightToReadAccessGroup
rightToWriteAccessGroup
rightToDeleteAccessGroup
rightToReadAllPartners
rightToWriteAllPartners
rightToDeleteAllPartners
pagsword_Bit1

string.
pagsword_Bit2
pagsword_Bit3
pagsword_Bit4
pagsword_Bit5
pagsword_Bit6
pagsword_Bit7
pagsword_Bit8
acdess_Groups-1
acdess_Groups-2
acdess_Groups-3
acdess_Groups-4
acdess_Groups-5
acdess_Groups-6
acdess_Groups-7
acdess_Groups-8

signeds) is encoded a$ a bit

}
4.3.15{10.2 Vr_VariakleLt

Vr_VarigbleLengthConve \ G -- True means only the octets that are in use in a string are conveyed.
-- False means all the octets in a string are conveyed.

4.3.15]10.
Vr_WriteResult ;&

sudcess [O] IMPLICIT NULL,
seryice [5] IMPLICIT Er_Service,
acgess [6] IMPLICIT Er_Access,
Ullll.,lb [8] ”v’iPL;u:T EI_UI.:ICI

}
4.4 Data Types
4.4.1 Notation for the Boolean Type

Boolean ::= BOOLEAN -- TRUE if the value is non-zero.
-- FALSE if the value is zero.
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4.4.2 Notation for the Integer Type

Integer ::= INTEGER -- any integer

Integer8 1= INTEGER (-128..+127) --range -27 <= i <= 27-1
Integer16 ::= INTEGER (-32768..+32767) —range 219 <= j <= 2151
Integer32 ::= INTEGER -- range 231z j <= 231
4.4.3 Notation for the Unsigned Type

Unsigned ::= INTEGER -- any non-negative integer
Unsigned8 ::= INTEGER (0..255) --range 0 <= i <= 281
Unsigned16 ::= INTEGER (0..65535) -range 0<= i <= 2161
Unsigned32 ::= INTEGER —range 0 <= i <= 232.1
4.4.4 | Notation for the Floating Point Type

Floating32 ::= BIT STRING SIZE (4) -- |IEEE-754 Single precision
Floating64 ::= BIT STRING SIZE ( 8) -- |IEEE-754 Double precision
4.4.5 | Notation for the BitString Type

BitString  ::= BIT STRING -- For generic use

BitStrinp8 ::= BIT STRING SIZE (8) -- Fixed eight bits bitstring
BitString16 ::= BIT STRING SIZE (16) -- Fixed 16 bits bitstring
BitString32 ::= BIT STRING SIZE (32) -- Fixed 32 two bits bitstring
4.4.6 | Notation for the OctetString Type

OctetString ::= OCTET STRING

OctetString2 ::= OCTET STRING SIZE (2)

OctetString4 ::= OCTET STRING SIZE (4)

OctetString6 = OCTET STRING SIZE (6)

OctetString7 ::= OCTET STRING SIZE (7)

OctetString8 = OCTET STRING SIZE (8)

OctetString16 ::= OCTET STRING SIZE (16)

4.4.7 | Notation for Visible

Visible$tring2

Visible$tring4

Visible$tring8

Visible$tring16

4.4.8

UNICOPEString ::=U

4.4.9

FieldbugTime

4.4.10Q

UnivergalTime

4.4.11 ipary Time Type

BinaryTlime0d = BIT STRING SIZE (16) -- 10 ps resolution

Binary imel = BIT STRING SIZE (1 R) == 1 ms resolution
BinaryTime2 = BIT STRING SIZE (16) -- 1 ms resolution
BinaryTime3 = BIT STRING SIZE (16) -- 10 ms resolution
BinaryTime4 = BIT STRING SIZE (32) -- 10 s resolution
BinaryTime5 = BIT STRING SIZE (32) -- .1 ms resolution
BinaryTime6 ;= BIT STRING SIZE (32) -- 1 ms resolution
BinaryTime7 = BIT STRING SIZE (32) -- 10 ms resolution
BinaryTime8 = BIT STRING SIZE (48) -- 10 s resolution
BinaryTime9 ;= BIT STRING SIZE (48) -- .1 ms resolution

4.4.12 Notation for BCD Type

BCD

::= Unsigned8 (0..9) -- Lower four bits are used to express one BCD value.


https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

- 60— 61158-6 U IEC:1999

4.4.13 Notation for Compact Boolean Array Type

CompactBooleanArray ::= BitString -- Each zero bit representing Boolean value FALSE.
-- Each one bit representing Boolean value TRUE.
-- Unused bits, if any, shall be placed in bits 6-0 of the last octet.

4.4.14 Notation for Compact BCD Array Type

CompactBCDArray ::= OctetString -- One BCD value is represented by four bits, an unused
-- nibble, if any, shall be placed in bits 3-0 of the last octet,
-- and shall be set to 1111F.

4.4.15 Notation for Date Type
Date ::= OctetString7
4.4.14 Notation for TimeOfDay Type

TimeOfpay ::= OctetString6
4.4.17 Notation for TimeDifference Type

@%

TimeDifference ::= OctetString6
4.4.14 Notation for TimeValue Type

TimeVdlue ::= OctetString8

2
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5 FAL Protocol State Machine
Interface to FAL services and protocol machines are specified in this section.

NOTE The state machines defined in this section and ARPMs defined in the annexes 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 the following figure:

AP_Context

A

FAL Service Reg/Rsp Primitives FAL Service Ind/Cnf Priitives

ARPM Reg/Rsp Primitives ARPM Ind/Cnf Primitives
N
DMPM \\/

BN BN
Dl\Req\fQ\Q@iti% DL Ind/Cnf Primitives
N &&\\w
/ Data Link Layer

atio s among Protocol Machines and Adjacent Layers

e The FSR aschbeshe service interface between the AP_Context and a particular AREP. The
o all the AREP classes and does not have any state changes. The FSPM is
esponsible for the'following activities:

= 7
wn
0
<
-
o
Q

a)do accept service primitives from the FAL service user and convert them into FAL ir||ternal
Prinmtives;

b) to select an appropriate ARPM state machine based on the AREP Identifier parameter
supplied by the AP_Context and send FAL internal primitives to the selected ARPM,;

c) to accept FAL internal primitives from the ARPM and convert them into service primitives for
the AP_Context;

d) to deliver the FAL service primitives to the AP_Context based on the AREP Identifier
parameter associated with the primitives.

e« 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:
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a) 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;

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

FAL internal primitives;

c) if the primitives are for the Establish or Abort service, it shall try to establish or release the

specified AR.

Since the ARPMs vary among different AREP types and new types may be added later, their

definitions are provided in the normative annexes A to O of this technical specification.

e 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:

a) to accept FAL internal primitives from the ARPM, prepare DLL service
them to the DLL;

b) to receive DLL indication or confirmation primitives from the
ARPM in a form of FAL internal primitives.

5.1 |AP Context State Machine
5.1.1 | Primitive Definitions

5.1.1.1 Primitives Exchanged between FAL-User and A

Con

Table 2 — Primitives issued by PAL Us/&}o AP-

njtives,-ang

Primitive Name Source Assocjated Parame{ers énd Fqﬁctiéns\ >
Termingte.req FAL-User ) NS
Initiate.feq FAL-User

Initiate.fsp(+) FAL-User

Initiate.fsp(-) FAL-User Refer fo FAL Service\DefinitiodNISA-S50.02-5)
ConfirnjedService.req FAL-User

ConfirnjedService.rsp FALﬁser

UnconfirmedService.req FAL- l}ser

Tibﬁ/\é»@tl%si@@y AP-Context to FAL-User

Primitive Name < S(ﬁjrce i@soc‘h{ed\ayémeters and Functions
Termingte.ind Komext

Initiate.|nd A AP§&0n@xt

Initiate.pnf(+) / %E-Ccﬁ}(ext

Initiate Enf(-) \ep\_Qome\g\ f to FAL Service Definition (ISA-S50.02-5)
Confirn edServiqs/.ind A\R-C&qext

Confirn edSe,Q/ice\.(;nf P\Conte

Unconf erﬁSe}v@é\ind AP-@Qntext

5.1.2 | StateMachihe\Deseription
The aftributes.us
Endpgint Info:

CLOSED

send

to the

in this state machine are defined as elements of the AP attribute List Of In-Use AR

The AP Context for an AR is not open. Only the service primitives Initiate.req, Establish.ind,
Terminate.req and Abort.ind are allowed. All other service primitives shall be rejected with the

Terminate service.

OPENING-REQUESTING (REQ)
The local FAL user wishes to open the AP Context for an AR. Only the service primitives

Establish.cnf(+), Establish.cnf(-), Terminate.req and Abort.ind are allowed. All other services shall be

rejected with the Terminate service.
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OPENING-RESPONDING (RSP)

The remote AP_Context wishes to open the AP Context for an AR. Only the service primitives
Initiate.rsp(+), Initiate.rsp(-), Terminate.req and Abort.ind are allowed. All other service primitives shall
be rejected with the Terminate service.

OPEN

The AP Context for an AR is open. The service primitives Initiate.req, Initiate.rsp(+), Initiate.rsp(-) are
not allowed and shall be rejected with the Terminate service. The following actions shall be taken to
reset the AP Context for an AR.

— Set the Outstanding Services Requesting Counter and Outstanding Services Responding
Counterto 0.

— Set the Context State to "CLOSED"

S3~Sh. R6~R9. R11~R13

OPENING-
RESPONDING

OPENING-
REOUESTING

R14. R15

51.3
In the table
“FalApdUR

gta” parameter for FAL Service Protocol Machine is expressed by
its semantics.
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Current State

Events
Actions

Next State

S1

CLOSED

Initiate.req
&& ApContextTest = “True”
&& ApExplicitConnection = “True”

EST.req{
FalApduBody := “Initiate-RequestPDU”

}

REQ

S2

CLOSED

Initiate.req
&& ApContextTest = “True”
&& ApExplicitConnection = “False”

REQ

EST.req{
FalApduBody := “NULL”

}

S3

CLPSED

Initiate.req
&& ApContextTest = ““False™

Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”,
ReasonCode := “Context error”

CLOPSED

S4

CLPSED

(no actions taken)

CLPSED

S5

CLPSED

OVIES

FAL service.primitive <> “Initiate

Terminate.ind {
LocallyGenerated := “Tru

CLPSED

S19

RER

CLPSED

S23

RER

CLPSED

Termmate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”,
ReasonCode := “User error”

2

ResetArep

S24

RSP

Initiate.rsp(+)

EST.rsp(+) {
FalApduBody = “Initiate-ResponsePDU”

}

OPEN



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

61158-6 [ IEC:1999 - 65—

# Current State | Events Next State
Actions
S25 | RSP Initiate.rsp(-) CLOSED
EST.rsp(-) {
FalApduBody = “Initiate-ErrorPDU”,
ErrorCode = “ErrorCode of Initiate.rsp”
h
ResetArep
S26 | RSP Terminate.req CLOSED
Abort.req {
Originator := “Terminateldentifier of Terminate.req”,
ReasonCode ‘= “ReasonCode of Terminate req”
h
ResetArep
S30 | RSP FAL service.primitive <> “Initiate.rsp” CLPSED
&& FAL service.primitive <> “Terminate.req”
Abort.req {
Originator := “FAL",
ReasonCode := “User error”
h
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FALX
ReasonCode := “User egror”
h
ResetArep
S31 | OPEN ConfirmedService.req \) OPEN
&& ConfirmedSeryviceCheck = “True”
&& OutstandingServis i igtedMaxOutstanding-ServicesRequesting
sRequestingCounter := OutstandingServicesRequestingCounter+1
S36 OPEN
req {
alApduBody := “Unconfirmed-PDU”
}
S37 | OPEN UnconfirmedService.req OPEN

&& UnconfirmedServiceCheck = “True”

&& PDU length < NegotiatedMaxPduSizeSending
&& RequestedServiceSupportedTest = “True”

&& ImmediateAcknowledge = “True”

UCA.req {
FalApduBody := “Unconfirmed-PDU”

}
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# Current State | Events Next State
Actions
S38 | OPEN AR_ASE service request OPEN
&& ArServiceCheck = “True”
&& RequestedServiceSupportedTest = “True”
ArFspmService
NOTE This state is provided to access the FSPM direct from the FAL User.
The function ArFspmService generates an FSPM primitive as defined later in
this section.
S39 | OPEN Terminate.req CLOSED
Abort.req {
Originator— “Tarminataldantifiar of Tarminata raq”
gHater e
ReasonCode := “ReasonCode of Terminate.req”
%
ResetArep /\ (\
S40 | OPEN Faulty, unknown or not-allowed FAL service.primitive >L DSED
Abort.req {
Abortldentifier ;= “FAL”,
ReasonCode := “User error”
b
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FALX
ReasonCode := “User egfor”
%
ResetArep
S54 ConfirmedService.rsp OPEN
&& ConfirmedSepic
S55 CLPSED

Terminate.ind {

LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “InvokelD-error-response”

h

ResetArep
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# Current State | Events Next State
Actions
S56 | OPEN ConfirmedService.rsp CLOSED
&& ConfirmedServiceCheck = “True”
&& InvokeldExistent = “True”
&& SameService = “False”
Abort.req {
Originator := “FAL",
ReasonCode := “Service-error”
%
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier .= “EAL”
ReasonCode := “Service-error”
%
ResetArep
Table 5 — FAL State Machine Receiver Transgstk&\ \>
# Cufrent State | Events \ \) ext State
Actions N
R6 |cLpsED Abort.ind \ \> CLPSED
(no actions taken) /\
R7 | CLPSED Faulty or unknown AR_FSPM service primitive \/ CLPSED
Abort.req {
Originator := “FAL",
ReasonCode := “AR_ASE r
}
R8 | CLPSED AR_FSPM service primitive <> *“ CLOSED
&& AR_FSPM service.primitive <
Abort. req {
R9 | CLPSED CLPSED
R10 | CL )SE\D\ RSp
PduLengthTest = "True"
&& ServicesSupportedTest = “True”
NegotateOutStanmdinmg SeTviTES,
Initiate.ind {
}
R11 | CLOSED EST.ind CLOSED

&& FalApduBody = “Initiate-RequestPDU”
&& ApContextTest = “False”

Abort.req {
Originator := “FAL",
ReasonCode := “AR error”
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# Current State | Events Next State
Actions
R12 | CLOSED EST.ind CLOSED

&& FalApduBody = “Initiate-RequestPDU”
&& ApContextTest = “True”
&& MaxFalPdulLengthTest = “False”

EST.rsp(-) {
FalApduBody := “Initiate-ErrorPDU”,
ErrorCode := “Max-Fal-Fdu-Size-Insufficient”

}

R13 | CLOSED EST.ind CLOSED
&& FalApduBody = “Initiate-RequestPDU”
&& ApContextTest = “True”

&& MaxFalPdul engthTest = “True”

&& ServicesSupportedTest = “False”
EST.rsp(-) {
FalApduBody := “Initiate-ErrorPDU",
ErrorCode := “Service-Not-Supported”
}
R14 | RER EST.cnf(+) OPEN
&& FalApduBody = “Initiate-ResponsePDU”
&& ApExplicitConnection = “True”
Initiate.cnf(+) { /\
} aN
R15 | RER EST.cnf(+) \) OPEN
&& FalApduBody = “NULL”"
&& ApExplicitConnection = “Falge”
Initiate.cnf(+) {
}
R16 | RER EST.cnf(-) \) CLPSED
&& FalApduBody, iti u”
f
R17 | RER CLOSED
:= “Errorcode in EST.cnf”
R18 | RED Abort.ind” CLPSED
Terminate.ind {

LocallyGenerated := “LocallyGenerated of Abort.ind”,
Terminateldentifier := “Originator of Abort.ind”,
ReasonCode := “ReasonCode of Abort.ind”

h

ResetArep
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# Current State | Events Next State
Actions
R20 | REQ Faulty or unknown AR_FSPM service primitive CLOSED
Abort.req {
Originator := “FAL",
ReasonCode := “AR_ASE error”
%
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “AR_ASE error”
%
ResetArep
R21 | RER AR_FSPM service.primitive <> “EST.cnf” CLDPSED
&& AR_FSPM service.primitive <> “Abort.ind”
Abort.req {
Originator := “FAL",
ReasonCode := “Connection State Conflict”
%
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “Connection State Conflict”
| 3
ResetArep <\
R22 | RED EST.cnf N_" cLpSED
&& FalApduBody =" not allowed, EALRDU”
Abort.req {
R27 | RSP CLPSED

ResetArep
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# Current State | Events Next State
Actions
R28 | RSP Faulty or unknown AR_FSPM service primitive CLOSED
Abort.req {
Abortldentifier ;= “FAL”,
ReasonCode := “AR_ASE error”
h
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “AR_ASE error”
h
ResetArep
R29 | RSP AR_FSPM service primitive <> “ Abort.ind” CLDPSED
Abort.req {
Originator := “FAL",
ReasonCode := “State Conflict with AR_ASE”
h
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “AP_ASE”,
ReasonCode
:= “Connection State Conflict with AR_ASE\
| 3
ResetArep <\
R4l | oPEN cs.ind N OPEN
&& FalApduBody = “Confirmed-SefvicePDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& OutstandingSexvicesRespondingCol Neggtial axOutstanding-
ServicesRespoxding
H \ & T ”
gCounter := OutstandingServicesRespondingCounter+1
R42 | OPEN \/ cLpSED
nfirmed-ServicePDU”
edMaxPduSizeReceiving
Q ReasoriCode := “PDU-size”
Terminate.ind {
LocallyGenerated := “True”,

Terminateldentifier := “FAL”",
ReasonCode := “PDU-size”

h

ResetArep
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&& FalApduBody = “Unconfirmed-PDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& IndicatedServiceSupportedTest = “True”

UnconfirmedService.ind {

}

# Current State | Events Next State
Actions
R43 | OPEN CS.ind CLOSED
&& FalApduBody = “Confirmed-ServicePDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& OutstandingServicesResponding = NegotiatedMaxOutstanding-ServicesResponding
Abort.req {
Originator := “FAL",
ReasonCode := “Max-services-overflow”
%
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier .= “EAL”
ReasonCode := “Max-Services-Overflow”
b
ResetArep A (\
R44 | OPEN CS.ind LOSED
&& FalApduBody = “Confirmed-ServicePDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& OutstandingServicesRespondingCounter < NegotiatedMaxQutstanding-
ServicesResponding
&& InvokeldExistent = “True”
Abort.req {
Originator := “FAL",
ReasonCode := “InvokelD-grror-reque
%
Terminate.ind {
LocallyGenerated := “Tru
est”
R45 CLPSED
ingZounter < NegotiatedMaxOutstandingServicesResponding
callyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “Feature-not-supported”
}
ResetArep
R46 | OPEN UCS.ind OPEN
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# Current State | Events Next State
Actions
R47 | OPEN UCS.ind CLOSED
&& FalApduBody = “Unconfirmed-PDU”
&& PDU length > NegotiatedMaxPduSizeReceiving
Abort.req {
Originator := “FAL",
ReasonCode := “PDU-size”
h
Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode ;= “PDU-size”
h
ResetArep /\(\
R48 | OPEN UCS.ind CLPSED
&& FalApduBody = “Unconfirmed-PDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& IndicatedServiceSupportedTest = “False”
Abort.req {
Originator := “FAL",
ReasonCode := “Feature-not-supported”
h
Terminate.ind {
LocallyGenerated := “Tr!
Terminateldentifier := “F.
ReasonCode := “Feature-notsupporte
h
ResetArep
R49 | OPEN Abort.ind CLPSED
Terminate\nd {
Locally
h
@A
R50 | OPEN i CLPSED
“Initiate-RequestPDU”
= “FAL”",
ReasoriCode := “Connection-State-Conflict”
Terminate.ind {
LocallyGenerated := “True”,

Terminateldentifier := “FAL”",
ReasonCode := “Connection-State-Conflict”

h

ResetArep
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Current State

Events
Actions

Next State

R51

OPEN

Faulty or unknown AR_FSPM service primitive

Abort.req {
Originator := “FAL",
ReasonCode := “AR_ASE error”
%

Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier := “FAL”",
ReasonCode := “AR_ASE error”
%

CLOSED

ResetArep

R52

OPEN

Not-allowed AR_FSPM service primitive

Abort.req {
Originator := “FAL",

h
Terminate.ind {

LocallyGenerated := “True”,
Terminateldentifier := “FAL”",

h

ResetArep

ReasonCode := “Connection-State-Conflict”

ReasonCode := “Connection-State-Conflict”

CLPSED

R53

CLPSED

R54

="“True”

OPEN
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Cur

rent State

Events
Actions

Next State

R55

OPEN

UCA.ind

&& ArAccessSupported = “True”

&& FalApduBody = “Unconfirmed-PDU”

&& PDU length > NegotiatedMaxPduSizeReceiving

Abort.req {
Originator := “FAL”,
ReasonCode := “PDU-size”

h

Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier .= “EAL”

CLOSED

ReasonCode := “PDU-size”

h

ResetArep

R56

OP

EN

AR_ASE service indication

ArFspmService

NOTE This state is provided to access the FS
The function ArFspmService generates an

this section.

e FAL User.
efined later in

P itiveras

EN

R58

OP

EN

CS.cnf
&& FalApduBody = “Confirmed-R
&& PDU length < NegotiatedM
&& InvokeldExistent = “True”
&& SameService = “True”

ConfirmedService.cnf {
h
vice

Outstanding equestin

tandingServicesRequestingCounter-1

OP

EN

R59

OP

EN

DU”
eReceiving

i

callyGenerated := “True”,
inajéldentifier := “FAL”",
ReasonCode := “PDU-size”

ResetArep

CL

PSED
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# Current State | Events Next State
Actions
R60 | OPEN CS.cnf CLOSED

&& FalApduBody = “Confirmed-ResponsePDU”
&& PDU length < NegotiatedMaxPduSizeReceiving
&& InvokeldExistent = “False”

Abort.req {
Abortldentifier ;= “FAL”,
ReasonCode := “InvokelD-error-responding”

h

Terminate.ind {
LocallyGenerated := “True”,
Terminateldentifier .= “EAL”

ReasonCode := “InvokelD-error-responding”

h

ResetArep

5.1.4 | Functions

This subclause defines internal functions that are used by the A state Ypachine.
Table 6 — Function R etArep

Nanpe ResetArep /\ \ } / ~N
Inpyt Arep_Id |> Outﬁ{ut ( hTrue &False
Closes the AP AR Context and initializes alhelements of the A attrlbut List Of In-Use AR Endpoint Infq to
Function
zero (0).
Table 7 ﬂzur(‘fisq\b';\\%est
Nanpje | ApContextTest ( /\\ \_) >
Inpyt Arep_Id N | O).ltput | True or False
Function Locates the enfry f e AP attribute List Of In-Use AR Endpoint Info, verifies its
unctjo conten d ehsures th i i REP defined for the AR_ASE. The way in which the
ver|f|ca on jg carkied out lementation.
/\ \{%\/Mn ServicesSupportedTest
Nanpe Selngeskypp\rte\i{est
Inpyt A&p_ld \ \ > | Output True or False

Funct

itiate-RequestPDU the called AP_ASE shall compare the Local List of Supported Services
d in the Initiate PDU. The ServicesSupportedTest fails if either the Local FAL doe$ not
serviCes as a responder that the remote FAL supports as a requestor, or the remote FAL Hoes
e services as a responder that the local FAL supports as a requestor.

Table 9 — Function ApExplicitConnection

Nanme ApEXpiTitConmeCtion
Input Arep_lId Output True or False
Function Refer to AREP to determine if this AP_ASE supports explicit connection between APs.
Table 10 — Function ImmediateAcknowledge
Name ImmediateAcknowledge
Input Arep_lId Output True or False

Function

Refer to AREP to determine if this AP_ASE requires immediate acknowledge in the underlying layer.
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Table 11 — Function ConfirmedServiceCheck

Name ConfirmedServiceCheck
Input Arep_lId Output True or False
Function Determines if the called FAL service is a confirmed service except for AR ASE services.
Table 12 — Function UnconfirmedServiceCheck
Name UnconfirmedServiceCheck
Input Arep_lId Output True or False
Function Determines if the called FAL service is an unconfirmed service except AR ASE services.
Table 13 — Function ArServiceCheck /\
Name ArServiceCheck

Inpyit Arep_lId Output |True or False (\ \ \

Determines if the called service is an AR ASE service (FAL service or sarvi
Function ( M K

Table 14 — Function ArFspmSe&}\\ \
Nanje ArFspmService

Inpyt Arep_lId | Output / |IfR§Sektc&eNFS>M Service
hyeoh 7

Generate an AR ASE service primitive. Relationshj ferw s and AR FSPM Services shall be as

Functjon follows:

AR-Unconfirmed Send
AR-Confirmed Send
AR-Establish
AR-Abort

MM}UW ArAcceeSupported

Nanje ArAcce SubQ\\ed

Inpdit AW\ \ | Output True or False

ermine he AP aceepts AR ASE Send (ConfirmedSend or UnconfirmedSend) services.
Function

\\\\}able 16 — Function MaxFalPduLengthTest

Nanpe MaxF;deQLep\gthTest

Inpyt Arep_Id Output True or False

Upon receipt of an Initiate-RequestPDU, the called AP_ASE shall check the requested maximum PDU lgngth
against its defined context. The following tests are performed:

1. If (ConfiguredMaxPDUSizeSending > MaxPDUSizeReceiving of the Initiate PDU), this test fails;
2. If (ConfiguredMaxPDUSizeReceiving < MaxPDUSizeSending of the Initiate PDU), this test fails.

Functten
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Table 17 — Function NegotiateOutstandingServices

Name NegotiateOutstandingServices
Input Arep_lId Output True or False
Function Upon receipt of an Initiate-RequestPDU, the called AP_ASE shall perform the following negotiation:
1. If ConfiguredMaxOustandingServicesRequesting
> MaxOutstandingServicesResponding of the Initiate-RequestPDU
then NegotiatedMaxOutstandingServicesRequesting
= MaxOutstandingServicesResponding of the Initiate-RequestPDU
else NegotiatedMaxOutstandingServicesRequesting = ConfiguredMaxOutstandingServicesRequesting;
2. If ConfiguredMaxOutstandingServicesResponding
< MaxOutstandingServicesRequesting of the Initiate PDU
ther-NegotiatediMexOutstantirgSerreesRespending=-CenfiguretiMaxOdistandingServeesRespongling
else NegotiatedMaxOutstandingServicesResponding
= MaxOutstandingServicesRequesting of the Initiate PDU;
N
Table 18 — Function RequestedServicesSupported'pe’s\& “
Nanpe RequestedServicesSupportedTest \ \/
Inpyt Arep_ld, Service.primitive | Output | True or F&Qe \ \ >

Function Upon receipt of a service request from FAL user, the called AP_AS al cop ar\e} the \.ocal List of Sugported
Services against the requested service primitive. This test fails\f the is not containgd in
the Local List of Supported Services.

Table 19 — Function Indicated)Se{\('\ce/glpy\rte N
Nanpe IndicatedServicesSupportedTest / /\\ } K) ‘\/
Inpyit Arep_ld, service.primitive tput\l TrBQ)r Fa}}

Function Upon receipt of a service indication fr AP_ASE shall compare the Local List of
Supported Services against the i dlca d.servi itivex This test fails if the service primitive is nqt
contained in the Lcal List of Supporte Se ices.

&M ZN\on IndeEmstent
Nanpe InvokeIdEX|ste|ﬁt
Inpt Arep_l(n\gke}d 2 \L/Output | True or False
Funct ! -
|s est\(a\ls iP'thepvoke ID does not exist in the local list of Invoke IDs in use.
\ \\) Table 21 — Function SameService
Nanje SameSW
Inpyt Arep_ld, Invoke_Id Output True or False
Yperteeeiptofa-serviee-prmitive-the-caled-AP—ASE-shat
Function v ” P

1. compare the local list of outstanding services (responding) against the service if the service primitive is
response;

2. compare the local list of outstanding services (requesting) against the service if the service primitive is
confirmation.

This test fails if the service is not the same as that in the local list of outstanding services.
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5.2 FAL Service Protocol Machine (FSPM)

The FAL Service Protocol Machine is common to all the AREP types. Only applicable primitives are
different among different AREP types. It has one state called "ACTIVE."

5.2.1 Primitive Definitions
5.2.1.1 Primitives Exchanged between AP_Context and FSPM

Table 22 — Primitives issued by AP_Context FAL User to FSPM

Primitive Name Source Associated Parameters Functions

EST.req AP_Context | Arep_ld, This primitive is used to convey an Establish request
Data, primitive from the AP_Context to the FSPM.
Remote DLCEP_Address

EST.rspg(+) AP_Context | Arep_ld, This primitive is used to convey stablish respanse(+)
Data primitive from the AP_Context mm.

EST.rsp(-) AP_Context | Arep_ld, This primitive is used to copvey an Establishrespanse(-)
Data primitive from the AP_Cpntext to té}&PM.

Abort.rgq AP_Context | Arep_ld, This primitive is used an Akert request pfrimitive
Identifier, from the AP_Cont P

Reason_Code,
Additional Detail

CS.req AP_Context | Arep_ld, This primi%s\%o vey a onfirmed Send|(CS)
Data reque: imitive fromthe®A\P~Conjext to the FSPN.

CS.rsp AP_Context | Arep_ld, Tahg'{primiti\k(i\ti d to corﬁ}y a Confirmed Send|(CS)
Data respongeprimitive fromthe AP_Context to the FSRM.

1

UCS.req| AP_Context | Arep_ld, Trgs{pu\m' ive\is'used to chey an Unconfirmed S¢nd
Remote_DLS Addr%ﬁ )r qu%rimiti from the AP_Context to th
Data /K PM.
s pri

FCMP.1eq AP_Context | Arep_lId TH 'Wed to convey an FAL-Compel (HCMP)
request primitive from the AP_Context to the FSPN.

(9)

GBM.req AP_Context | Arep_lId is priitive is used to convey a Get-Buffered-Mgssage
“ \(\SQ ) request primitive from the AP_Context to thp
F )
N\,

RW.req AP_Contex\ Al Id, }Py’&)primitive is used to remotely write the contents of a
uf

Data; fer.
[\ }r(ority O\

RR.req Cofs?xt ?ﬁ% \> This primitive is used to get the contents of a remofe
}R jority buffer.
UCA.req| MC eﬁ\/\ Areplid; \p> This primitive is used to send an unconfirmed service
mote-/Disap/Address, request.
Da
AR_XON_OFF.re AR _C te\x\ p_mr/ This primitive is used to perform flow control.
g\ Remyte_Dlsap_Address,

N
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Table 23 — Primitives issued by FSPM to AP_Context

Primitive Name Source Associated Parameters Functions
EST.ind FSPM Arep_ld, This primitive is used to convey an Establish indication primitive
Data from the FSPM to the AP_Context.
EST.cnf(+) FSPM Arep_ld, This primitive is used to convey an Establish result(+) primitive
Data from the FSPM to the AP_Context.
EST.cnf(-) FSPM Arep_ld, This primitive is used to convey an Establish result(-) primitive
Data from the FSPM to the AP_Context.
Abort.ind FSPM Arep_ld, This primitive is used to convey an Abort indication primitive from
Locally_Generated, the FSPM to the AP_Context.
Identifier,
Reason_Code,
Additional_Detail
CS.ind FSPM Arep_ld, This primitive is used to convey a Confirmed Send (CS)
Data indication primitive from the FSPM to yénzi’\(;ontext
CS.cnf FSPM Arep_ld, This primitive is used to convey flrmed Se (CS)
Data confirmation primitive from the M tot e Co text.
UCS.in FSPM Arep_ld, This primitive is used to conv y a confl UCS)
Remote_DLSAP_Address, | indication primitive from t AP on
Duplicate_FAL-SDU,
Data,
Local_Timeliness,
Remote_Timeliness
FCMP.¢nf FSPM Arep_ld, This primitjve is m A\(,(ompel (FCMP)
Status confirmafion pyimitive ftom to the AP_Context.
GBM.crjf(+) FSPM Arep_lId, This primjtive \s yised to nvey\a%(et Buffered-Message [GBM)
Duplicate_FAL-SDU irmati from the FSPM to the AP_Context.
Data,
Local_Timeliness,
Remote_Timeliness
GBM.crf(-) FSPM | Arep_Id (“ GBM)
FSTS.ind FSPM A%ﬁ\( \m& pWe is used to convey an FAL-Status (FSTS) indication
J Reperted “Status primitiyeMrom the FSPM to the AP_Context.
UCA.in FSPM | \11hj§,p1/imitive is used to convey an unconfirmed service
Rerfoti SAP\Address, Nndication.
Q {i plicaté_FAL:SD
AR_XON_OFF.ind | FSP This primitive is used to convey a flow control indication.
\gz SAP_Address,
RW.cnf{+) F This primitive is used to convey a Remote_Write (RW) pogitive
tus confirmation primitive.
RW.cnff-) S This primitive is used to convey a Remote_Write (RW) nepative
\St us confirmation primitive.
RR.cnf(f+) SPM Arep_ld, This primitive is used to convey a Remote_Read (RR) pogitive
Data, confirmation primitive.
Local_Timeliness,
Remote_Timeliness
RR.cnf(-) FSPM Arep_lId, ThIS primitive 1S USed {0 convey a Remote_Read (RR) negative
Status confirmation primitive.

5.2.1.2 Parameters of AP_Context /FSPM Primitives

All the parameters used in the primitives exchanged between the AP_Context and the FSPM are
identical to those defined in the “Operational Services” clause.
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5.2.2 FSPM State Tables
. All transactions
Figure 3 — State Transition Diagram of FSPM
Table 24 — FSPM State Table — Sender Transactions T~
# Current Event Next State
State Action
S1 ACTIVE EST.req ACTIVE
&& SelectArep (Arep_ld) = "True"
EST_req{
user_data := Data,
remote_dlcep_address := Remote_DLCEP_Addr
} /ES\
S2 ACTIVE EST.rsp(+) ACTIVE
&& SelectArep (Arep_ld) = "True" 6
EST rsp(+) {
user_data := Data
}
S3 ACTIVE EST.rsp(-) ACTIVE
sS4 ACTIVE ACTIVE
N
S5 TIVE CS) ACTIVE
Selec (Arep_ld) = "True"
q{
user_data := Data
}
S6 ACTIVE CS.rsp ACTIVE
&& SelectArep (Arep_ld) = "True"
CS_rsp{
user_data := Data
}
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# Current Event Next State
State Action
s7 ACTIVE Abort.req ACTIVE

&& SelectArep (Arep_ld) = "True"

Abort_req {
identifier := Identifier,
reason_code := Reason_Code,
additional_detail := Additional_Detail

}

S8 ACTIVE FCMP.req ACTIVE
&& SelectArep (Arep_ld) = “True”

EOMD. L
o _ TS0\

} AN

ACTIVE GBM.req ACTIVE

S9 && SelectArep (Arep_Id) = “True” Q&/
GBM_req { x
} /\

s10 || ACTIVE | RW.req AN ACTIVE
&& SelectArep(Arep_Id) = “True”

RW_req{
user_data := Data,

priority : = Priority /\(X
} N

S11 ACTIVE RR.req ACTIVE
&& SelectArep(Arep_Id) = “True
RR_req {
priority Z—/F@ty Q
} /\ N\

S12 ACTIVE UCA.req N \) ACTIVE

ACTIVE

S13 ACTIVE<

Isap_address := Remote_DLSAP_Address,
~_data := Data

S14 ACTIVE Any FSPM.req ACTIVE
&& SelectArep (Arep_ld) = “False”

(no actions defined by the protocol, see notes 1 and 2.)

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 AP_Context 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 for the ARPM.
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Table 25 — FSPM State Table - Receiver Transactions

61158-6 U IEC:1999

Arep_|d := arep_id,
Status := status

# Current Event Next State
State Action
R1 ACTIVE EST _ind ACTIVE
EST.ind {
Arep_|d := arep_id,
Data := user_data
}
R2 ACTIVE EST_cnf(+) ACTIVE
EST.cnf(+) {
ATep_1d .= arep_id,
Data := user_data /\(\
}
R3 ACTIVE EST_cnf(-) ACTIVE
EST.cnf(-) {
Arep_Id := arep_id,
Data := user_data
} (\ \
R4 |[AcTivE | ucs ind NN ACTIVE
UCS.ind {
Arep_|d := arep_id,
Remote_DLSAP_Addres
Duplicate_FAL-SDU := duplicate \al
Data := user_data,
Local_Timeliness := local_ti
Remote_Timeliness :=re
R5 ACTIVE ACTIVE
R6 ACTIVE ACTIVE
R7 ACTIVENY ACTIVE
Aborind {
Arep_Id := arep_id,
Locally Generated := locally generated,
Identifier := identifier,
Reason_Code :=reason_code,
Additional_Detail := additional_detail
}
R8 ACTIVE FCMP_cnf ACTIVE
FCMP.cnf {
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Arep_|d := arep_id,

Remote_DLSAP_Address := remote_dIsap_address,
Duplicate_FAL-SDU := duplicate_fal_sdu,

Data := user_data,

}

# Current Event Next State
State Action
R9 ACTIVE | GBM_cnf(+) ACTIVE
GBM.cnf(+) {
Arep_|d := arep_id,
Duplicate_FAL-SDU := duplicate_fal_sdu,
Data := user_data,
Local_Timeliness := local_timeliness,
Remote_Timeliness := remote_timeliness
}
R10 ACTIVE | GBM_cnf(-) ACTIVE
GB?V‘I.L,IIf( ) {
Arep_|d := arep_id,
}
R11 ACTIVE FSTS_ind ACTIVE
FSTS.ind {
Arep_|d := arep_id,
Reported_Status := reported_status
} AN
R12 ACTIVE RW_cnf(-) ACTIVE
RW.cnf(-) {
Arep_|d := arep_id,
Status := status
}
R13 | [ACTIVE | RW_cnf(+) N_ ACTIVE
RW.cnf(+) { %
R14 ACTIVE ACTIVE
R15 ACTIVE ACTIVE
ote_Timeliness := remote_timeliness
}
R16 ACTIVE UCA ind ACTIVE
UCA.ind {
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# Current Event Next State
State Action
R17 ACTIVE AR_XON_OFF_ind ACTIVE

AR_XON_OFF.ind {
Arep_|d := arep_id,
Remote_DLSAP_Address := remote_dIsap_address,
Data := user_data,

}

5.2.2.1 Functions

Table 26 — Function SelectArep

Name SeteetArep HseeHh FSP

Input Output (\

Arep_| True || False

Functign | x{

Looks for the AREP entry that is specified by the Arep_ld parameter. The Arep_lId parame@\g vidWA CGontext
service| primitives. \>

Y

&
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5.3 DLL Mapping Protocol Machine (DMPM)

The DLL Mapping Protocol Machine is common to all the AREP types. Only applicable primitives are
different among different AREP types.

Remarks about dl identifiers:

1. The ISA Data Link Layer specification defines two types of identifiers to distinguish each DL-
primitive or to match one DL outgoing primitive with its mate incoming primitive. They are suffixed
as dl-identifier or DLS-user-identifier. In a real implementation of an FAL-DL interface, these
identifications may be achieved by means of a pointer to memory location or a return value of a
function call, or something else. Since they are purely a local matter, it is not testable over the
Fieldbus network. For this reason, they are not included as parameters of the DMPM primitives.

2. “rl-identifiers" and “dls-user-identifiers” are mandatory in the DL-services. The s that
t

A remprk about DLS-user identification:

1. It |s assumed that a connection between one ARPM instance ad i ce is
esfablished locally other than a protocol means. Therefore, DLS- antificati rs are
not used in the DMPM primitives.

A remprk about buffer or queue identifiers:

The I$A Data Link Layer specification uses parameters tg identify™a _que buffer that are ghared
betwegn the Data Link Layer and the DLS-user. Although they aretisefuingAClarify the operatipns of
the Data Link Layer, none of them aff 3 \b i he FAL and DL. In @ real
implerhentation, these parameters are ig Theréfore, this specificatior) does
not include parameters that directly corre ns for
identifying the buffers and queues between

A remprk about initialization of the Data Link L

The I$A Data Link Layer
DL-Create or DL-Bind s

ch as
A Link

Layer Y s that

such initialization hines.

For the same real

53.1

5.3.1.1 Primitives Exghanget\betweetyDMPM and ARPM

<\ able 27 Primitives issued by ARPM to DMPM

PrimitiJe Ndmes. | Sorce—| Associated Parameters Functions

FAL-PI U_r&]\\@P dmpm_service_name, This primitive is used to request the DMPM to transfer an|FAL-
arep_id, PDU, or to request an abort without transferring an FAL-PDU. It
called_address, passes the FAL-PDU to the DMPM as a DLSDU. It also cgarries
calling_address, some of the Data Link Layer parameters that are referended
responding_address, there.

local dicep address,
reason,

action_class,
remote_dlsap_address,
dll_priority,
dis_user_data_timeliness,
disdu
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Table 28 — Primitives issued by DMPM to ARPM

Primitive Names

Source

Associated Parameters

Functions

FAL-PDU_ind

DMPM

dmpm_service_name,
originator,

reason,
duplicate_dlsdu,
calling_address,
calling_dlIsap_address,
dll_priority,

fal_pdu,
local_dle_timeliness,
remote_dle_timeliness,
sender_time_of _production

This primitive is used to pass an FAL-PDU received as
a Data Link Layer service data unit to a designated
ARPM. It also carries some of the Data Link Layer

parameters that are referenced in the ARPM.

Conne§t_ind

DMPM

calling_dIcep_address,
called_dlcep_address,
called_address,
calling_address,

dicep_class,
delivery_from_responder,
delivery_from_requestor,
dll_priority,
max_confirm_delay_on_connect,
max_confirm_delay_on_data,
dipdu_authentication,
residual_activity_as_sender,
residual_activity_as_receiver,
disdu_size_from_requestor,

sender_time_of_pro
receiver_dl_timelines
dis_user_data

I'his primitive 1S used to convey a DL_Connect.ir

with the DL_Connect.ind
primitive.

d

ated

ith this

Conne¢t_cnf

DMPM

S

AN

responding_addres
dicep_xlass,

] _fequestor,
from_responder,
meliness_class,
regeiver_dl_timeliness_class,
sender_time_of_production,
user_data

T

primitive is used to convey a DL_Connect.c
mitive to the ARPM. All the parameters that a
sociated with the DL_Connect.cnf are carried
this primitive.

B3

=

h

ith

ErrorTQARPM

MPM

originator,
reason

This primitive is used to convey selected
communication errors reported by the Data Link

to a designated ARPM.

| ayer

53.12

Parameters of ARPM/DMPM Primitives

The parameters used with the primitives exchanged between the ARPM and the DMPM are described

in table 29.
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Table 29 — Parameters used with Primitives Exchanged between ARPM and DMPM

Parameter Name Description
arep _id This parameter carries a local identifier to specify the associated AR instance.
action_class This parameter conveys the value of the dl_action_class parameter.

calling_address

This parameter conveys the value of the dl_calling_address.

calling_dlcep_address

This parameter conveys the value of the RequestingAREP parameter supplied with the
EST RegPDU.

called_dlcep_address

This parameter conveys the value of the RespondingAREP parameter supplied with the
EST RegPDU.

called address

This parameter conveys the value of the dl_called_address parameter.

dmpm_service_name

This parameter conveys a Data Link Layer service name. Possible values are all the DL-
XXXX.yyy primitives defined in this section and are represented as DMPM_XXXX_yyy.

dicep_address

This parameter conveys the value of the dl dlcep address parameter

duplicate_dlsdu

This parameter conveys the value of the dI_duplicate_dlsdu par of the received
primitive. m

This parameter conveys the value of the dl_dicep_class pa;a/m\éter,\

dicep_¢lass

dll_prigrity This parameter conveys the value of the dI_dIl_priority p,afa}r\eter. \

delivery from_responder This parameter conveys the value of the dI_deIivery_fr&n_rBsb@uder\sara}neterB
delivery from_requestor This parameter conveys the value of the dI_deIiveW}t(on\kre(}ues\tqw par\a(ﬂe?er/
disdu_gize from_requestor This parameter conveys the value of the dI_dIsdlﬁLsize:h@\ere\ques\fm parameter.
disdu_gize from_responder This parameter conveys the value of the dl _ﬂﬂédu_\size_{(onﬁesﬁqnder\pﬁrameter.

dis usér data

This parameter conveys the value of the dEd\ls_Lk‘e&dat&peuameté{.

disdu This parameter conveys the value of Jhé?ﬂ:ciliuger\}ma}sar%e&é
dipdu_authentication This parameter conveys the value ;szthe,dl_dlhsLu Emlqentica\t'\on parameter.
fal_pdd This parameter conveys the \( uk Bt)h/ ;zfl %use\Qata parameter.

local_dJsap_address

This parameter, /L(oh\(eys thé%lue)of the{ dl Ibca d'Lse;p? address parameter.

remote| dle_timeliness

This parametersponve! valu the@and remote_dle_timeliness
parameter.

local dle timeliness

This parameter (70’nV\eys the\(a\ue of ﬁ‘rq dl_dle_timeliness parameter.

max_c

nfirm_delay_on_connect

This parameter ‘:onveymhe vé‘tqe})(the}ﬂ_max_confirm_delay_on_connect paranieter.

_FRis parameter éanek: thé\value\QfMl_max_confirm_delay_on_data parametey.

max_c@nfirm_delay on_data

originajor This\Qarémete}\c\o}Neys\hQ)alqe oPlhe dl_originator parameter.

reason A \Nqis pﬁ*hmeter cc}m(é@ the valu\e of the dI_reason parameter.
responfling_address I qukparaméte}qonvéxs\thwalde of the dI_responding_address parameter.

residugl_activity_as_sender k hﬁ\p}f\ameﬁ( c&\veys\me value of the dl_residual_activity_as_sender parameter
residuaI_activity_as_écengr ? Thiséara\\eter%qn\/@yyfﬁe value of the dI_residual_activity _as_receiver parametef.
sender dl_timeliness_éiaas/s This r}&[ame\te\r coﬁ\geys the value of the dI_sender_dl_timeliness_class parameter.
receiver_dl_timeliness_cja§§ Tﬁ?s\paramé\e\r\sorﬁ/eys the value of the dl_receiver_dl_timeliness_class parametef.
sender time_of_prodlﬁioh\ \Fhis b@uameter?conveys the value of the dl_time_of production parameter.

remote|

disap address \

ThNarM conveys the value of the dl_remote_dlsap_address parameter.
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5.3.1.3 Primitives Exchanged between Data Link Layer and DMPM
NOTE The following primitives and their parameters are defined in IEC 61158-3.

Table 30 — Primitives Exchanged between Data Link Layer and DMPM
Primitive Names Source Associated Parameters and Their Types

DL_Connect.ind Data Link Layer dl_called_address,
dl_calling_address,
di_dicep_class,
di_delivery_from_requestor,
di_delivery_from_responder,
di_dIl_priority,
di_max_confirm_delay_on_connect,
dl_max_confirm delay on data
dl_dlpdu_authentication,
dl_residual_activity_as_sender,
dl_residual_activity_as_receiver,
dl_dlIsdu_size_from_requestor
dl_dlIsdu_size_from_respondé€r,

di_sender_time_of_productio

dI_receiver_dl_timeliness_class,
dl_dls user_dat R

DL [Connect.req(out) Data Link Layer | (none) A X )

DL _|Connect.cnf _ | \‘>

confirm_ on_data,
A<§

authe nticatioﬁ,

sepder_dl_timeliness_class,
dI_receiver_dl_timeliness_class,
}il_sender_dl_timeliness_class,
dl_sender_time_of_production,
dI_receiver_dl_timeliness_class,

|
lg), ¢
@ :
@ O :
|=€'|=€‘
o o
3 3
l—‘l—‘
@
n O
T C
o o
22
e8

e dl_dIs_user_data
DL Connection_E&abI%h(}d\ind D\a@ Lin)/Layer (none)
DL |Disconnect:t ata Link Layer dI_originator,
} dl_reason,
N dl_dls user data
DL |Dafa.ind\ \ __ \ | DataLink Layer [dl_dis_user_data
DL |Data.cnf_ NN\ /| DataLink Layer | dI_status
DL [Buffer Reg&ived.ind\ Data Link Layer | dl_duplicate_dlsdu
DL |Unitdata-ind \/ Data Link Layer di_called_address,
dl_calling _address,
di_dIl_priority,
dl rll‘g_usnv data
DL_Unitdata.cnf Data Link Layer dl_status
DL_Buffer_Sent.ind Data Link Layer (none)
DL_Get.req(out) Data Link Layer dl_status,

dl_reported_service_identification_class,
dl_calling_dlsap_address,

di_dll_priority,

di_dlIs_user_data,
di_local_dle_timeliness,
dl_sender_and_remote_dle_timeliness,
dl_sender_time_of_production
DL_Put.req(out) Data Link Layer dl_status

DL_Compel_Service.reqg(out) Data Link Layer dl_status
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DL_Connect.req(in) DMPM dI_called_address,
dl_calling_address,
dl_dlcep_address,
di_dicep_class,
di_delivery_from_requestor,
di_delivery_from_responder,
di_dIl_priority,
di_max_confirm_delay_on_connect,
di_max_confirm_delay_on_data,
dl_dlpdu_authentication,
dl_residual_activity_as_sender,
dl_residual_activity_as_receiver,
dl_scheduling_policy,
dl_dlIsdu_size_from_requestor,

dl disdu size from responder,
di_sender_dI_timeliness_class,
di_sender_time_window_size,
di_sender_synchronizing_dlcep,
dl_sender_time_of_production,

dl_receiver_synchronizj
dl_dIs_user_data

DL |Connect.rsp DMPM

|_sepder_dl_timeliness_class,
di_sender_time_window_size,
|_sender_synchronizing_dicep,
di_sender_time_of_production ,
dI_receiver_dl_timeliness_class,
dI_receiver_time_window_size,
dI_receiver_synchronizing_dlcep,
dl_dls_user_data

<
2
N\

DL |Unitdata¢eq yPM dI_called_address,
dl_calling _address,
di_dIl_priority,
di_max_confirm_delay,
di_remote_dle_confirmed,
dl_dls user data

DL |Disconnect.req DMPM di_reason
dl_dls user data

DL |Data.req DMPM dl_dls user data

DL_Get.req(in) DMPM (none)

DL_Put.req(in) DMPM di_dIs_user_data,
dl_dIs_user_data_timeliness

DL_Compel_Service.req(in) DMPM dI_action_class,

di_remote_dIsap_address,
dl_priority

5.3.1.4 Parameters of DMPM/Data Link Layer Primitives

The parameters used with the primitives exchanged between the DMPM and the Data Link Layer are
identical to those defined in the Data Link Layer Service Definition (IEC 61158-3). They are prefixed by
“dl_" to indicate that they are used by the FAL.
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5.3.2 DMPM State Machine
5.3.2.1 DMPM States
The defined state of the DMPM together with its description are listed in table 31.

Table 31 — DMPM State Descriptions

State Name Description

ACTIVE The DMPM in the ACTIVE state is ready to transmit or receive primitives to or from the Data Link Layer

and the ARPM.
@HH ual IbdbliUl IS)

Figure 4 — State Transition Diagram of DMPM

5.3.2.2 DMPM State Table

NOTH 1 Although each primitive contains all the available
partictilar ARPM are relevant.

ose applicgble to

NOTH 2 Parameters starting with a capital letter, “DlcepCla i ned in
the atfribute list of each ARPM. Therefore, they ar L cohy efined
here.
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Table 32 — DMPM State Table - Sender Transactions

Current
State

Event
Action

Next State

S1

ACTIVE

FAL-PDU_req
&& dmpm_service_name = "DMPM_Connect_req"

PickArep (arep_id),

DL_Connect.req(in) {
dl_called_address := called_address,
dI_calling_address := calling_address,
dl_dlcep_address := local_dlcep_address,
dl_dicep class := DicepClass

ACTIVE

dl_delivery_from_requestor := FromRequestorToResponder,
dl_delivery_from_responder := FromResponderToRequestor,
di_dll_priority := DllIPriority,

dl_max_confirm_delay_on_connect := MaxConfirmDelayOnDIConnge
dl_max_confirm_delay_on_data := MaxConfirmDelayOnDIData,
dl_dlpdu_authentication := DIpduAuthentication,
dl_residual_activity_as_sender := ResidualActivityAsSende
dl_residual_activity_as_receiver := ResidualActivityAsResgi
dl_scheduling_policy := DISchedulingPolicy,
dl_dlIsdu_size_from_requestor := MaxDlsduSizeEro

dl_time_of_production := Ti
dl_receiver_dI_timeliness_c
indowsSize,

S2

ACTIVE

_from_responder := FromResponderToRequestor,

priority := DIIPriority,

ax_confirm_delay_on_connect := MaxConfirmDelayOnDIConnect,
dl_max_confirm_delay_on_data := MaxConfirmDelayOnDIData,
dl_dlpdu_authentication := DIpduAuthentication,

ACTIVE

g Tesikua_actvity_as_sender .= ResSIauaiACVIyASSEnder,
dl_residual_activity_as_receiver := ResidualActivityAsReceiver,
dl_scheduling_policy := DISchedulingPolicy,

dl_dlIsdu_size_from_requestor := MaxDlsduSizeFromRequestorNegotiated,
dl_dlIsdu_size_from_responder := MaxDIsduSizeFromResponderNegotiated,
dl_sender_dI_timeliness_class := PublisherDITimelinessClass,
dl_sender_time_window_size := PublisherTimeWindowSize,
dl_sender_synchronizing_dlcep := PublisherSynchronizingDlcep,
dl_sender_time_of_production := TimeOfProduction,
dl_receiver_dl_timeliness_class := SubscriberDITimelinessClass,
dl_receiver_time_window_size := SubscriberTimeWindowSize,
dl_receiver_synchronizing_dlcep := SubscriberSynchronizingDlcep,
dl_dlIs_user_data := disdu
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S3

ACTIVE

FAL-PDU_req
&& dmpm_service_name = "DMPM_Disconnect_req"

PickArep (arep_id),

DL_Disconnect.req {
dl_reason :=reason,
dl_dlIs_user_data := disdu

}

ACTIVE

S4

ACTIVE

FAL-PDU_req
&& dmpm_service_name = "DMPM_Data_req"

PickArep (arep_id),

ACTIVE

DL_Data.req {
di_dIs_user_data := disdu

}

S5

ACTIVE

FAL-PDU_req
&& dmpm_service_name = "DMPM_Unitdata_req"

PickArep (arep_id),

DL_Unitdata.req {
dI_called_address := RemoteDIsapAddress,
dl_calling_address := LocalDIsapAddress,
di_dll_priority := DlIPriority,
di_max_confirm_delay :=

ACTIVE

S6

ACTIVE

ason := dI_status

ACTIVE

DrC_PutTeq(out)
&& dI_status <> “success”
FAL-PDU_ind {
dmpm_service_name := “DMPM_Put_cnf",
reason := dI_status

ErrorToOARPM {
originator := “local_dls”,
reason := dI_status
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S7

ACTIVE

FAL-PDU_req
&& dmpm_service_name = “DMPM_Get_req”

PickArep (arep_id),

DL_Get.req(in) {
}

DL_Get.req(out)
&& dI_reported_service_identification_class = "NONE"

FAL-PDU_ind {
dmpm_service_name := "DMPM_Get_cnf",

ACTIVE

raason—-—dl _status
4 T

calling_dlsag_address :=dl_calling_dlsap_address,
fal_pdu:=dl_,
local_dle_timeliness := dI_local_dle_timeliness,

remote_dle_timeliness := dl_sender_and_remote_dle_timeliness,
sender_time_of_production := dI_sender_time_of_production

}

S8

ACTIVE

FAL-PDU_req
&& dmpm_service_name = “DMPM_Compel_req”

PickArep (arep_id),

DL_Compel_Service.req(in) {
dl_action_class := action_
dl_remote_dlsap_addres$
dI_priority := dIl_priority

}

DL_Compel_Serxice.req(out)

ACTIVE

Current
State

Next State

R1

ACTIVE

\
L _Risc ct.req {

nt
W/\c& N
h .ind\w$>
(d _user_data) = “NOT FOUND"

di_reason := “AREP Not Found”,
s_user_data := “null”

ACTIVE

R2

ACTIWVE

DL_Connect.ind

ACTIVE

&& LocateArep (d_dls_user_data) = “NOT Relevant”

DL_Disconnect.req {
dl_reason := “Invalid AREP Type”,
dl_dIs_user_data := “null”

}
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R3 ACTIVE DL_Connect.ind ACTIVE
&& LocateArep (dI_dls_user_data) = “True”
Connect_ind {
calling_dIcep_address := RequestingAREP, ; from disdu of DL_Connect.ind
called_dlcep_address := RespondingAREP, ; from disdu of DL_Connect.ind
called_address := dI_called_address,
calling_address := dl_calling_address,
dicep_class :=dI_dicep_class,
delivery_from_requestor := dI_delivery_from_requestor,
delivery_from_responder := dl_delivery_from_responder,
dll_priority := dl_dIl_priority,
max_confirm_delay_on_connect := dl_max_confirm_delay_on_connect,
max—confirm—tdelay—on—data——dlmax—confirm—delay—on—data;
dipdu_authentication := dl_dlpdu_authentication,
residual_activity_as_sender := dl_residual_activity _as_sender,
residual_activity_as_receiver := dl_residual_activity_as_receiver,
disdu_size_from_requestor := dl_dIsdu_size_from_requestor,
disdu_size_from_responder := dl_dlsdu_size_from_responder,
sender_dl_timeliness_class := dI_sender_dI_timeliness_cla
sender_time_of_production := dl_sender_time_of_productio
receiver_dl_timeliness_class := dI_receiver_dI_timeli
dis_user_data := dl_dIs_user_data
}
R4 || ACTIVE | DL_Connect.cnf \) ACTIVE
&& FindAREP () = "False"
DL_Disconnect.req { 6
dl_reason := “DLCEP Not Foynd”,
dl_dIs_user_data := “null”
} .
Rs | [AcTive . _ Q ACTIVE
sender_dl_timeliness_class := dI_sender_dI_timeliness_class,
sender_time_of_production := dl_sender_time_of_production,
ICbCiVCI_u‘:_t;I 1 IC“I ICDD_\::GbD Bl UI:_I C\:Civcl_u‘:_ﬁl 1 IC:;I ICDb_b:aaD,
dis_user_data := dl_dIs_user_data
}
R6 ACTIVE DL_Connection_Established.ind ACTIVE

&& FindAREP () = "False"

(no actions taken)
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R7

ACTIVE

DL_Connection_Established.ind
&& FindAREP () = "True"

FAL-PDU_ind {
dmpm_service_name := "DMPM_Connection_Established_ind",
fal_pdu := "null"

}

ACTIVE

R8

ACTIVE

DL_Disconnect.ind
&& FINdAREP () = “False”

(no actions taken)

ACTIVE

R9

ACTIVE

DL_Disconnect.ind
&& FIindAREP () = "True"

FAL-PDU_ind {
dmpm_service_name := "DMPM_Disconnect_ind",
originator := dl_originator,
reason := dI_reason,
fal_pdu :=dl_dlIs_user_data

}

ACTIVE

R10

ACTIVE

ACTIVE

R11

ACTIVE

DL_Unitdata.ind \
&& FINdAREP (dI_called_address) = "False"
(no actions taken) /\

DL_Unitdata.ind
&& FINdAREP (dlI_called_address) = "True"
&& ExplicitQueue = "False"

FAL-PDU_ind {
dmpm_service_name :="D
calling_address := dI_calling_ad

dll_priority ;= dI_dll_priority,
fal_pdu :M
} N

ACTIVE
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R12 ACTIVE DL_Unitdata.ind ACTIVE
&& FINdAREP (dI_called_address) = "True"
&& ExplicitQueue = "True"
DL_Get.req(in) {
}
DL_Get.req(out)
&& dI_status = "success"
&& dI_reported_service_identification_class = "DL(SAP)-ADDRESS"
FAL-PDU_ind {
dmpm_service_name := "DMPM_Unitdata_ind",
calling—address——di—calling—disap—address:
dll_priority := dI_dll_priority,
fal_pdu :=dI_dIs_user_data,
local_dle_timeliness := dI_local_dle_timeliness,
remote_dle_timeliness := dl_sender_and_remote_dle_timeliness,
sender_time_of_production := dI_sender_time_of_production
}
DL_Get.req(out)
&& dI_status <> "success"
FAL-PDU_ind {
dmpm_service_name := “DMPM_Unitdatann4
reason := dI_status
}
ErrorToOARPM {
originator := “local_dls”,
reason :st Q
} VAN
R13 | [ AcTIvVE _Unitdata. \)\/ ACTIVE
_Unitdata_cnf”,
R14 ACW \Dk(u 'tw ACTIVE
& dI_status = "success"
FAL-PDU ind {
dmpm service name := "DMPM_Unidata_cnf",
Casull . — u':_alcuua
}
R15 ACTIVE DL_Data.ind ACTIVE
&& FindAREP () = "False"
(no actions taken)
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R16

ACTIVE

DL_Data.ind
&& FindAREP () = "True"
&& ExplicitQueue = "False"

FAL-PDU_ind {
dmpm_service_name := "DMPM_Data_ind",
fal_pdu :=dlI_dls_user_data

}

ACTIVE

R17

ACTIVE

DL_Data.ind
&& FINdAREP () = "True"
&& ExplicitQueue = "True"

DL_Get.req(in) {

hl

J

DL_Get.req(out)
&& dI_status = "success"
&& dI_reported_service_identification_class = "DLCEP"

FAL-PDU_ind {
dmpm_service_name := "DMPM_Data_ind",
fal_pdu :=dl_dls_user_data

}
DL_Get.reg(out)
&& dI_status <> "success"
FAL-PDU_ind {
dmpm_service_name :=“D B

reason := dI_status

ACTIVE

R18

ACTIVE

ACTIVE

R19

ACTIVE

reason := dI_status

ErrorToARPM {
originator := “local_dls”,

1€asSOIT .= Ui_status

}

ACTIVE

R20

ACTIVE

DL_Buffer_Received.ind
&& FindAREP () = "False"

(no actions taken)

ACTIVE
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R21 ACTIVE DL_Buffer_Received.ind ACTIVE
&& FindAREP () = "True"
DL_Get.req(in) {
}
DL_Get.req(out)
&& dI_status = "success"
&& dI_reported_service_identification_class = "NONE"
FAL-PDU_ind {
dmpm_service_name := "DMPM_Buffer_Received_ind",
duplicate_dlIsdu :=dl_duplicate_dIsdu, ; from DL_Buffer_Received.ind
fal_prln = rII_A S_l Snv_rlafn,
local_dle_timeliness := dI_local_dle_timeliness,
remote_dle_timeliness := dl_sender_and_remote_dle_timeliness,
sender_time_of_production := dI_sender_time_of_production
}
DL_Get.req(out)
&& dI_status <> "success"
FAL-PDU_ind {
dmpm_service_name := “DMPM_Get_cnf”,
reason := dI_status
}
ErrorToOARPM {
originator := “local_dls”,
reason := dl_status
} L
R22 ACTIVE DL_Buffer_Sent,iqd ACTIVE
&& FINdARER() =
(no actiéﬁs\tak
R23 ACTIVE DL_RBuffen,_Sentin ACTIVE
&
F N
d me := “PDMPM_Buffer_Sent_ind”
}
5328 Fun tiow 5@
Q\ Table 34 — Function PickArep
Name P\lokArep \ Used in DMPM
Input \/ Output
arep_ig (all the attributes of the specified AREP)
Functidn |

Selectstheattributes for the AREP-Spetified by the arep 0 parameter. After thisfunction 1S executed; the attributes of the

selected AREP are available to the state machine.

Table 35 — Function FindAREP

Name FindAREP Used in DMPM
Input Output
dl_called_address || (local mapping) True || False

Function

This function identifies the AREP that shall be bound with an active DMPM. True means the AREP exists. If it does, this

function also returns a means to send a DMPM primitive to that AREP.
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Table 36 — Function LocateArep

Name

LocateArep Used in

DMPM

Input

Output

dl_dlIs_user_data (of DL_Connect.ind)

True || Not Found || Not Relevant
Access to attributes of the located AREP.

Function

This function returns the value of True and a means to get access to the attributes of the located AREP if all of the following
conditions are met. Otherwise, it returns the value of either “Not Found” or “Not Relevant.”

a) Decodes the disdu that is conveyed by the dl_dIs_user_data argument and checks if the FAL PDU type is
“EST_ReqPDU.”

b) Decodes the FAL-PDU and extracts the RequestingAREP and RespondingAREP parameters.

c) Looks for the AREPs that can accept a peer-to-peer connection, such as a QUB AREP, whose LocalDIcepAddress

atl

t

ribute value is equal to the RespondingAREP

2

@%
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Annex A
(normative)

FAL Header

A.1 Introduction

All the FAL PDUs shall have the common PDU-header called FalArHeader. The FalArHeader
identifies abstract syntax, transfer syntax, and each of the PDUs. This normative annex defines how

this h¢ader shall be used.
NOTH The structure of the FalArHeader is defined in the main text of this techxical spesification
FAL Hrotocol Specifier (Bit 8) is always zero (0) for the protocol defined b echhjcakspetificption.
Table A.1 — FAL Header
Bit ppsition of the Abstract Encoding PDUJyp \ \/ﬁevision
FalArHeader Syntax Rule
8[76b43 21 \
ol oopoo 00 | FALAS2 TER Establish-Rg§uestPDO\ \ Revisionl
olooboo 01 | FALAS2 TER Establish-HespghsePDU Revisionl
ol oobpoo 10 | FALAS2 TER Establisi\ExrorPDY) A Revisionl
ol oopoo 11 | FALAS2 TER AbortRDUN ©~ £ DY > Revisionl
o[ o00poO1 00 FAL AS2 TER \ Cﬁqfirmed\Send-Requé‘s{Pljb/ Revisionl
ol oopo1 01 | FALAS2 TER SaoniknedSend-RésponsePDU Revisionl
ol oopo1 10 | FALAS2 TER  ,—| UncenfinedSendPDU Revisionl
[~ N
ol 10poo 00 |[FALASL. [ceEr \ Establish-SommandPDU Revisionl
ol 10poo 01 |FALAS1 QER N\ | Bé&tablish-AffymativePDU Revisionl
ol 10poo 10 | FaLAsSN.  NEER \ EstablishiNégativePDU Revisionl
ol 10poo 11 | FALAS1 CER "\ tP Revisionl
0[{10p01 00 FALL ASY CER \GanirmedSend-CommandPDU Revisionl
0[{10p01 0 1/ \EAD‘\SI CﬁE\R (}d’nfirmedSend-AffirmativePDU Revisionl
0[{10p01 10 FAL)%sl CER ConfirmedSend-NegativePDU Revisionl
0[{10p01 11 <fAL\A$\i bEB\ UnconfirmedSend-CommandPDU Revisionl
0| 10p10 0 0< X%S\l\ @ UnconfirmedAcknowledgedSend- Revisionl
CommandPDU
of1o0p1o /O\L\ FA\\A§\ CER UnconfirmedAcknowledgedSend- Revisionl
AffirmativePDU
of10p 1,0/\ \1 0 EAL A\Sll CER IdleSend-CommandPDU Revisionl
ol 10p1O \1\\1\ \\PA\L AS) CER AR-XON-OFF-CommandPDU Revisionl
0[{01psSoO O\S\ FAL AS1 MER Establish-CommandPDU Revisionl
ojo1pso 01 NFAL AS1 MER Establish-AffirmativePDU Revisionl
0[{01pS0 10 FAL AS1 MER Establish-NegativePDU Revisionl
0/ 01pS0O 11 FAL AS1 MER AbortPDU Revisionl
0/ 010S1 00 FAL AS1 MER ConfirmedSend-CommandPDU Revisionl
0/ 010S1 01 FAL AS1 MER ConfirmedSend-AffirmativePDU Revisionl
0[{010S1 10 FAL AS1 MER ConfirmedSend-NegativePDU Revisionl
0/ 010S1 11 FAL AS1 MER UnconfirmedSend-CommandPDU Revisionl
0[/110S0 00 FAL AS1 BER BufferedDataTransferPDU Revisionl
000100 00 FAL AS2 TER UnconfirmedAcknowledgedSend- Revisionl
CommandPDU
0[{ 00100 01 FAL AS2 TER UnconfirmedAcknowledgedSend- Revisionl
AffirmativePDU
0/ 00100 10 FAL AS2 TER IdleSend-CommandPDU Revisionl
0/ 00100 11 FAL AS2 TER AR-XON-OFF-CommandPDU Revisionl
0{ 00101 00 FAL AS2 TER Establish-Request2PDU Revisionl
1] XXXXX XX Reserved
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- All other code points are reserved for additional protocols and future revisions.

-- S-bit (bit4) is used for segmentation purposes only. It indicates to the receiver of an FAL PDU, if
this PDU is the last segment (S = 0) or not (S = 1).

@%
S
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Annex B
(normative)

Reason Codes

B.1 Introduction

This annex specifies the values of the Reason parameter of the Data Link Layer DL-Disconnect
service that are supplied by the FAL.

Talal nq 0. P (]
avic D. L = T\CdSUIT CUUTS

FAL Reason parameter Value
Invalid FAL-PDU 31 (Hef) |
Remote Address Mismatch 32(6-@%)
Multiple Initiators Q3Nex)
Invalid DL-Event & SMQ
AREP Busy /N fa5 e
AREP Not Found 9 (HEY)
Invalid AREP Type / \”((Hex\)\
DLCEP Not Found \ () 38 (

Invalid DI PDU A/\\\/ / /A\ 39,(Hex)
Not allowed AREP pri%\itive\c&meétio& estaél‘{shnﬁ‘r{t y\3/A (Hex)
Number of parallel servicé&exc}gd}& \ N 3B (Hex)

Not allowed service as (éerver \ 3C (Hex)

Not allowed service as \S\Iient\ \ \/ 3D (Hex)
Contét C}sgk(ﬁegﬁw\ \\) N > 3E (Hex)
Invalid PAL-PDU ~_ ) 3F (Hex)
Irlvalkk@gﬁ[\@r RBIQ 40 (Hex)
Q UCA_AckPBU réceiuethandhycC=0 41 (Hex)
/@G{I'\mgkexr}hw\d A > 42 (Hex)
\QST%Qr e\gired\/ \ 43 (Hex)
\{\\/IbTi\mer\&épi\réd\/ 44 (Hex)
M\S\Tir}e(exakgzd 45 (Hex)

%&xeéqtion%r in cyclic data transfer 46 (Hex)
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Annex C
(normative)

Data Link Layer Service Selection

Introduction

This annex briefly describes the Data Link Layer services utilized by the FAL. These Data Link Layer
services are fully defined in the Data Link Layer specification (IEC 61158-3).

NOTE
opera
used

servic

Cl1

This
Servic

C.1.2
The [
primiti
C.1.3

This {
Servic

Cl4

This
used 1

C.15

This {
servic

C.16
This §
C.1l7

This S
FIFO

C.1.8

ps are not listed in this annex.
DL-Connect

ervice is used to establish a new connection or join in an existi

3
DL-Connection-Established
L-Connection-Established service is used to info ] as sent an ASC
ve that a Data Link Layer connection is ready tg-t
DL-Disconnect
ervice is used to release an existing \ c v it and refers to the Disc

c.

DL-Unitdata

DL-Data
ervice is us@y

hueue, Whis been bound to a DLSAP. It refers to the Get service.

DL-Buffer-Received

The

bnnect

rsp(+)

bnnect

e. Itis

. This

rom a

L-Buffer-Received service is used to inform the FAL of a new update on the specified r

pceive

buffer.

C1.9

DL-Buffer-Sent

The DL-Buffer-Sent service is used to inform the FAL that the specified buffer content has just been

sent.

C.1.10 DL-Compel-Data

The DL-Compel-Data service is used to compel transmission of the content of the buffer of the
specified DLCEP.
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Annex D
(normative)

Compact Encoding Rule (CER)

D.1 Compact Encoding Rule (CER)
D.1.1 Introduction

The APDUs that conform to this technical specification shall be encoded in a uniform format as shown
in the fignrn below. The APDUSs caonsist of two m:aJinr parts. the "APDIJ Header" part and the "APDU

Body"|part.

(1) (1 or two) (1) Oc t

~alArHeader | Type Field (InvokelD)* Service Spec»@\a\w
Field

In orde
used f

NOTH
APDU.

D.1.2

eS are

of the

The A i 0 a which conform to this technical specification. It
consig f i : ey are
shown in figure D.1.

D.1.2fL APDU

Refer [to annex A for tK
D.1.2.

1) ! § he service type are encoded in the Type Field that is always the
2)
2.1) [The servicetypesiare encoded in bits 8 to 1 of the Type Field, with bit 8 the most significiant bit

and bit.1 the [e
254, inclusive.

a5t significant bit. The range of the service type shall be between 0 (zerp) and

2.2) Thevalue of Z55 IS reserved for future extensions to this standard.

2.3) The service types are specified in the abstract syntax as a positive integer value. This positive
integer value shall be encoded in the bits described in 2.1), where the most significant bit of a
positive integer value shall be aligned to bit 8 and its least significant bit to bit 1.

3) Figure D.2 illustrates the encoding of the Type Field.
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D.1.2.
1)

8 7 6 5 4 3 2 1

Service Type

Figure D.2 — Type Field

3 Encoding of InvokelD Field

The InvokelD Field shall be present if it is indicated in the abstract syntax. Otherwise, this field
shall not be present. If present, the Invoke ID parameter supplied by a service primitive shall be

placed in this field.

D.1.2.

The F
consig

The Id
type 0
D.1.2.4

1

1.1)

2)

2.1)

2.2)

2.3)

3)

4)

I APDU Body Encoding

AL encoding rules are based on terms and conventions defined in ISO/IEC 8825\The“en
ts of three components in the following order:

. An |dentifier Octet
. Length Octet(s)
. The Contents Octets

}.1  Identifier Octet

The ldentifier Octet shall encode t
one octet.

The Identifier Octet comprises a cl
tag, whereas a number encodes a

Specific class.

The scope of-a Cantext-Spekific tlassis limjted to the construction in which it is used. The
tag may b i s in different productions.

(zero) throvgh 12§ inclusive, for each of the classes.

The(value of 127 is reserved for future extensions this technical specification.

5)

coding

ing data

sist of

e FAL

FAL-

same

byntax

all be

g the
bs of O

The” convention for expressing an FAL-specific_identifier with a tagged value of two sh

all be

6)

7)

FAL-Specific 2.

When necessary, the abstract syntax shall explicitly specify which class shall be used. The

default class shall be "Context Specific."

Figures D.3 and D.4 depict encoding examples of Identifier Octets.
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8 7 6 5 4 3 2 1

0 Tag Number

Figure D.3 — Identifier Octet (Context-Specific)

8 7 6 5 4 3 2 1

1 Tag Number
Figure D.4 — Identifier Octet (FAL-Specific)

D.1.2.4.2  Length Octet(s)

1) The Length Octet(s) shall consist of one octet or three octets.

1.1) |[If the value of the first Length Octet is other than 255, there sha Length

1.2) |[If the value of the first Length Octet is 255, there shall be s that

shall contain the value for the Length Octets defined later At 3 tYinformaltion of
the Contents Octets shall be represented by the last two octets afthe re the
most significant bit of the second of three Length Ogctet(s) of the
length value and the least significant bit of the third ¢ ! ’ be the

2) It shall be the sender's option to dse \eithg P octets

3) The meaning of the Length Octet(g) depends 0 If the
encoding of the Contents Octets ig primitive, ber of
octets in the Content %o‘ Llength

ber ofthe firsttevehcomponents of the Contents Octets.

4) Figures D.5 and D@@%enc@ s-of the Length Octet(s):
AN 2 1

7 6 5 4 3
(msb) /\\&I‘u@é‘me}wg}h Octet as defined in (3) above (Isb)

F ué%—)ength Octet (one-octet format)
Ié&t&\ 1 second and third octets 1
~N
ST

value of the Length Octets as defined in (3) (Isb)
X above

Figure D.6 — Length Octet (three-octet format)

D.1.2.4.3 %/ Contents Octets

1) The Contents Octets shall encode the data value according to the encoding rule defined for its
type.

2) The Contents Octets shall have either of the following two forms: a primitive encoding or a
constructed encoding.

2.1) If the Contents Octets contain a primitive encoding, they represent an encoding of one value.

2.2) If the Contents Octets contain a constructed encoding, they represent an enumerated encoding
of more than one value.
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D.1.3

Data Type Encoding Rules (Base Encoding)

The base encoding rules of the following primitive data types defined in IEC 61158-5 are specified in
this subclause:

3)
4)
5)

D.1.3.
1)
2)

Boolean

NULL

Integer, Integer8, Integerl6, Integer32
Unsigned, Unsigned8, Unsigned16, Unsigned32
Floating32, Floating64

BitStrimg; BitString8; BitString16; BitString32
OctetString, OctetString2, OctetString4, OctetString8, OctetString16

VisibleString, VisibleString2, VisibleString4, VisibleString8, VisibleStrir
ISO10646String

UniversalTime

CompactBCDArray
BCD

FieldbusTime
CompactBooleanArray
ANY
hse encoding rules of the atd types are also provided:
Array
Structure

1 Encoding g

The(NULL type shall not be used to represent that there is no data value present. It n

used in the following two cases:

a) An APDU which has no associated parameters:
Example: NoEffectReqPDU ::= NULL

b) In the CHOICE type

2 Encoding of a Boolean Value

The encoding of a Boolean value shall be primitive.

The Identifier Octet and Length Octet(s) shall not be present.

FAL-

ay be
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3)

4)

5)

D.1.3.

1
2)
3)

4)

4.1)

D.1.3.

1

2)
3)
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If a Boolean parameter is mandatory in an abstract syntax, then a fixed-length BitString value
shall be placed where the Boolean parameter is first present in the abstract syntax and the
value of the Boolean parameter and all the subsequent mandatory Boolean parameters shall be
encoded in the BitString value in the order they appear. The first Boolean value shall be placed
in the most significant bit of the BitString value and the following Boolean values shall be placed
in the descending bits, consequently.

If a Boolean parameter is optional in an abstract syntax, then its value shall be encoded in the
next lower order bit of the OptionalParametersMap parameter whose higher order bit is used to
indicate the presence of this parameter.

If the Boolean value is FALSE, the corresponding bit shall be 0 (zero). If the Boolean value is
TRUE, the bit shall be 1 (one).

3 Encoding of a Variable-Length Integer Value

The encoding of a variable-length Integer value shall be primitive.

The Identifier Octet shall not be present.

The Length Octet(s) shall indicate the number of octets in the
encoded.

are aftually

The Contents Octets shall be a two's complement binary a e, and
consist of bits 8 to 1 of the first octet, followed by bi i , Dy bits

NOTE The value of a two's complement bindry 7 i i i its|in the
Contents Octets, starting with bit 1 I Rg vith bit
8 of the first octet. Each bit is assigh ice , is i ition[in the

ined by
luding
the numerical value assigned to hit 8 of

adding the numerical values assigned t

o—eachbit T
. umerical | Val e
the first octet if that bit.is ss )

If the Contents Octe 3 gger value encoding consist of more thgn one
octet, and if the b B fi stethand bit 8 of the second octet are all ones or zeros, |t shall
be the se < e\first octet or not. This process may be repeated to
eliminate all sdck [ ivers shall be able to decode the value whether or nof such

1 Encoding\of a\Fixe ateger Value
The ensoding~afid th Integer value of Integer8, Integer16, and Integer32 types shall be
primitiv he_Contents Octets shall consist of exactly one, two, or four octets, respectively.

The Contents. Octets shall be a two's complement binary number equal to the integer valug, and
consist of bits 8to 1 of the first octet, followed by bits 8 to 1 of the second octet, followed by bits
8104 of each octet in turn up to and including the last octet of the Contents Octets.

NOTE The value of a two's complement binary number is derived by numbering the bits in the
Contents Octets, starting with bit 1 of the last octet as bit zero and ending the numbering with bit

8 of the first octet. Each bit is assigned a numerical value of 2N where N is its position in the
above numbering sequence. The value of the two's complement binary number is obtained by
adding the numerical values assigned to each bit for those bits which are set to one, excluding
bit 8 of the first octet, and then reducing this value by the numerical value assigned to bit 8 of
the first octet if that bit is set to one.

D.1.3.5 Encoding of a Variable-Length Unsigned Value

1
2)

The encoding of a variable-length Unsigned value shall be primitive.

The Identifier Octet shall not be present.
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3) The Length Octet(s) shall indicate the number of octets in the Contents Octets that are actually
encoded.

4) The Contents Octets shall be a binary number equal to the Unsigned value, and consisting of
bits 8 to 1 of the first octet, followed by bits 8 to 1 of the second octet, followed by bits 8 to 1 of
each octet in turn up to and including the last octet of the Contents Octets.

NOTE The value of a binary number is derived by numbering the bits in the Contents Octets,
starting with bit 1 of the last octet as bit zero and ending the numbering with bit 8 of the first

octet. Each bit is assigned a numerical value of 2N, where N is its position in the above
numbering sequence. The value of the binary number is obtained by adding the numerical
values assigned to each bit for those bits which are set to one.

4.1) [IFthe Contents OcCtets of an Unsigned value encoding consist of more than one octiet, ang if the
bits of the first octet are all zeros, it shall be the sender's option to remov i DI not.
This process may be repeated to eliminate such octets. The receiver ecode
the value whether or not such an octet(s) is removed.

D.1.3 Encoding of a Fixed-Length Unsigned Value

1) The encoding of a fixed-length Unsigned value of Unsigned§ i - ighed32
types shaII be primitive, and the Contents Octets shall copsistQfiexa , hctets,

2) The Identifier Octet and Length Octet(s) shall not bhé

3) The Contents Octets shall be a binary number€qual e sigred value, and consist of bits 8
to 1 of the first octet, followed by bitfs f secnde foflowed by bits 8 to 1 of each

by"numbering the bits in the Contents Qctets,
g the numbering with bit 8 of the first

octet. Each bit is assgigned a eri , Where N is its position in the jabove
numbering sequencexThe ng bir mber is obtained by adding the numerical

D.1.3J7 Encodingsfal
1) The encodﬁ&‘ a_F

Dctets

2)
3) /IEEE
gn iséncoded by using bit 8 of the first octet. It is followed by the exponent
| octet
D.1.3.

1) The enhcoding of a variable-length BitString value shall be primitive.

2) The Identifier Octet shall not be present.

3) The Length Octet(s) shall indicate the number of octets in the BitString encoding, which is the
number of octets used to encode a BitString value plus one for the "Number of Unused Bits"
field (see (4)).

3.1) If the BitString is empty (no BitString value at all), there shall be no subsequent octets, and the
Length Octet(s) shall be zero.

4) If the BitString is not empty, the Contents Octets shall encode the Number of Unused Bits and
the BitString value as follows:
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4.1) The Number of Unused Bits field shall follow the Length Octet(s) and shall always be one octet.
It shall encode as an Unsigned8 type the number of unused bits in the final octet of the Contents
Octets. This number shall be in the range zero to seven, inclusive.

NOTE 1 The Number of Unused Bits field is provided for the service user.
NOTE 2 The Number of Unused Bits is selected in accordance with ISO/IEC 8825.

4.2) The value of the BitString, commencing with the first bit and proceeding to the trailing bit, shall
be placed in bits 8 to 1 of the first octet which follows the Number of Unused Bits field, followed
by bits 8 to 1 of the second octet, followed by bits 8 to 1 of each octet up to and including the
last octet of the Contents Octets. The unused bits shall be placed in bits 7 to 1 of the last octet,
and their values are not specified.

D.1.3.0 Encoding of a Fixed-Length BitString Value

1) The encoding of a fixed-length Bitstring value of BitString8, BitStringle
shall be primitive, and the Contents Octets shall consist of exactl
respectively.

types
hctets,

2) The Identifier Octet and Length Octet(s) shall not be present.

3) blaced

8tol

D.1.3.
1) The encoding of a variable-length Q

2) The Identifier Octet shall not be prese

3) String
value.

3.1) |If the OctetString is of ze ctet(s)
shall be zero.

4) If the OctetString [s not'0 S octets
in the data, Ty} ‘ i | bit of
an octet of the data i ctets.

D.1.3.

1) OctetString value of OctetString2, OctetString4, OctetS}ring8,

| be primitive, and the Contents Octets shall consist of exactly two,
pectively

2) L and Length Octet(s) shall not be present.

3) ts shall be equal in value to the octets in the data value, in the ordgr they

appean.in the ddta value, and with the most significant bit of an octet of the data value gligned
with the most significant bit of an octet of the Contents Octets.

D.1.3.12 Encoding of a Variable-Length VisibleString Value
1) The encoding of a VisibleString value shall be primitive.
2) The Identifier Octet shall not be present.

3) The Length Octet(s) shall indicate as a binary number the number of octets in the VisibleString
value.

3.1) If the VisibleString is of zero length, there shall be no subsequent octets, and the Length
Octet(s) shall be zero.
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4)

D.1.3.

1)

2)
3)

D.1.3

1

2)
3)

3.1)

4)

4.1)

D.1.3.

1)

2)
3)

3.1)

3.2)

3.2)

D.1.3
1

If the VisibleString is not of zero length, the Contents Octets shall be equal in value to the octets
in the data value, in the order they appear in the data value, and with the most significant bit of
an octet of the data value aligned with the most significant bit of an octet of the Contents Octets.

13 Encoding of a Fixed-Length VisibleString Value

The encoding of a fixed-length VisibleString value of VisibleString2, VisibleString4,
VisibleString8, and VisibleString1l6 types shall be primitive, and the Contents Octets shall
consist of exactly two, four, eight, or 16 octets, respectively.

The Identifier Octet and Length Octet(s) shall not be present.

The Contents Octets shall be equal in value to the octets in the data value, in the order they
appear in the data value, and with the most significant bit of an octet of the data value aligned

with the most significant bit of an octet of the Contents Octets.

L4 Encoding of an 1ISO10646String Value

The encoding of an 1SO10646String value shall be primitive, angd shall
consist of zero or an even number of octets.

The Identifier Octet shall not be present.

The Length Octet(s) shall indicate as a binary number<he n i ntents
Octets

If the 1ISO10646String is of zero length, there shall be , Length
Octet(s) shall be zero.

If an 1ISO10646String value is not ¢ alue to
the octets in the data value.

Each 1SO10646 character shall be i 6 Qts i , Wi e high
order byte placed in the first octet i , th the
most significant bit of & ;! ¢ i ignifi i octet
of the Contents Octet

15 Encoding of a

The encod@ onsist
of 12 octets.

The IdentifiepQ

The Co | i i , i most
significant bitolan\gete 9 i i ignifi i of the
Con

The™fi ‘ i i i i Dctets,
followed & i , i of the
Contents Octets

A<dUniversalTime value consists of two sets, each of six characters. The first set is YYMMDD,
where—YY is the twolow-orderdigits—of the Gregoran—caleadar—MMisthe month—{ecounting

January as 01 and December as 12), and DD is the day of the month (01 to 31). The second set
is hhmmss, where hh is hour (00 to 23), mm is minutes (00 to 59), and ss is seconds (00 to 59).

In countries where the Gregorian calendar is not adapted, it is possible to substitute the
Gregorian YYMM with their local calendar convention. If a local calendar system is adopted, YY
shall be the two low-order digits of that calendar system and MM shall be the month counting
the first month of the calendar system as 01.

.16 Encoding of Binary Time Value

The encoding of a BinaryTimeO, BinaryTimel, BinaryTime2, BinaryTime3, BinaryTime4,
BinaryTime5, BinaryTime6, BinaryTime7, BinaryTime8 and BinaryTime9 value shall be
primitive.
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2) The Identifier Octet and Length Octet(s) shall not be present.

3) The Contents Octets shall be a binary number equal to the binary time value, and consisting of
bits 8 to 1 of the first octet, followed by bits 8 to 1 of the second octet, followed by bits 8 to 1 of
each octet in turn up to and including the last octet of the Contents Octets.

3.1) The Contents Octets of a BinaryTime0, BinaryTimel, BinaryTime2, and BinaryTime3 value shall
consist of two octets.

3.2) The Contents Octets of a BinaryTime4, BinaryTime5, BinaryTime6, and BinaryTime7 value shall
consist of four octets.

3.3) The Contents Octets of a BinaryTime8 and BinaryTime9 value shall consist of six octets.

:\\:CTE Thc V(J.:UU Uf thc UIGIIU:QI It_y Uf cou.,h B;IICM_yT;IIIU t_ypc I-D dcflllcd ;II :EC 61158 5

D.1.3.17 Encoding of a CompactBCDArray Value

1) The encoding of a CompactBCDArray value shall be primitive.

2) The Identifier Octet shall not be present.

3) The Length Octet(s) shall indicate as a binary number the nu

3.1) |If the number of BCD values is zero, there shall be Length
Octet(s) shall be zero.

4) d as a

D value shall be placed
e remaining BCD valugs and
Df any

D.1.3.

1)

D.1.3.

1)

D.1.3.

NOTE ntoa

variab ans for

this ty

1)

2) ntents
NOTE:2> Thisefisures that the first octet in the ANY type always indicates the total ocfets of
the ANY type.

3) FheContents Octetsshattbetheencodingof erdatervatue:

3.1) The data value shall be encoded by the service user so that the resultant encoding is identical
to what is defined in this technical specification.

NOTE 3 If a data to be encoded as ANY is of type Integer, for example, the service user is
responsible for providing octets that represent the value of the Integer value based on the
Integer encoding rule defined in this specification.

3.2) If the encoding of a data value is primitive, the Length Octet(s) of the data value, if it is present,
shall be omitted.

3.3) If an Integer value is encoded as ANY, the Contents Octets of ANY include only the Contents
Octets of the Integer value. Its Length Octet(s) shall be omitted.
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3.4)

If the encoding of a data value is constructed, the Length Octet(s) of the data value, if it is

present, shall be present in the Contents Octets of ANY.

D.1.3.21 Encoding of a BCD Value

1)
2)

A BCD value shall be encoded as an Unsigned8 value.

A BCD value shall be placed in bits 4 to 1 of the Contents Octets of an Unsigned8 value. The

values of the bits 8 to 5 shall be zero (0).

D.1.3.22 Encoding of a FieldbusTime Value

1)

A FieldbusTime value shall be encoded as a BitString32 value.

D.1.3.23 Encoding of a Compact Boolean Array Value

1)
D.1.3.
The e

D.1.3.24.

1)
2)
2.1)

3)

3.1)

3.2)

A Compact Boolean Array value shall be encoded as a BitString value.
P4 Key words Encoding Rules

ncoding rules for the following key words are defined:

SEQUENCE
SEQUENCE OF
CHOICE
TAGGEDTYPE
IMPLICIT
OPTIONAL
DEFAULT

The Identifie in the
FAL synta @

The Length QF ber of
productions{nokthe

If there shall
be zero

TheLength O¢tet(s) skall be omitted from the encoding of the SEQUENCE value used|in the

FAL syn iptiehs specified in clause 4.
NOTE—Rules

S are

referenced with the IMPLICIT key word, ensure that the encoding of the APDU body starfs with

/A) and 3.2), and the fact that all the APDU abstract syntax definitioc]\

thevencoding of the first component of each APDU productions, not with the encodi

4)

SEQUENCE or SEQUENCE OF key words that envelop the productions.

The Contents Octets shall consist of the complete encoding of one data value from each

ng of

of the

types listed in the SEQUENCE type, in the order of their appearance in the definition, unless the

type was referenced with the keyword "OPTIONAL" or the keyword "DEFAULT."

D.1.3.24.2 Encoding of a SEQUENCE OF Value

1
2)

The encoding of a SEQUENCE OF value shall be constructed.

The Identifier Octet shall be present. The class number of the SEQUENCE OF value sh
FAL-Specific 1.

all be
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4)
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The Length Octet(s) shall indicate as a binary number the number of productions (not the
number of octets) in the SEQUENCE OF value to be encoded.

If there are zero productions, there shall be no subsequent octets, and the Length Octet(s) shall
be zero.

The Contents Octets shall consist of the complete encoding of the data values from the type
listed in the SEQUENCE OF value. The order of the encoding of the data values shall be the
same as the order of the data values in the SEQUENCE OF value to be encoded.

D.1.3.24.3 Encoding of Productions with OPTIONAL and DEFAULT Key Word

1

2)

3)

4)

5)

6)

6.1)

7

7.1)

The encoding of a data value may, but need not, be present for a type which was referenced
with the keyword "OPTIONAL" or the keyword "DEFAULT."

If a SEQUENCE contains productions with the OPTIONAL or DEFAUY those
productions shall not be tagged and, in the abstract syntax constructions to be “wsed-with this

optionalParametersMap
or
optionalParametersMap
or
optionalParametersMap
shall be placed just before the first

The  "optionalParametersMap" Gn_OptionalParametersMap8,
Gn_OptionalParametersMapl16, or G sMap32 shall indicate only the
OPTIONAL or DEFAULT productions which are dafi in the abstract syntax.

The "optionalParametets ) C e fixed-length BitString types, apd the
value of one in each\ of i i e corresponding OPTIONAL or DERAULT

The least sjguifica i 3 grametersMap parameter corresponds to the first
OPTIONAL s 30 W the SEQUENCE, the second least significant bit

corresponds 16

If a SEQUE e \coqtains /more than 32 OPTIONAL or DEFAULT productions, the
BitString type ed as'thé type of the optionalParametersMap parameter

The Nuwber 0 g field of this BitString value shall be zero since the bits arg used
bedinni ¢

If i Si thaf all the optional parameters are not present in an encoding, the
optionalRara etesMap parameter itself may become OPTIONAL.

When) the optionalParametersMap parameter is OPTIONAL, there shall be no additional
optienalParametersMap parameters present to indicate that the optionalParametefsMap

parameter is OP TTONAL.

D.1.3.24.4 Encoding of a CHOICE Value

1

The encoding of a CHOICE value shall be the same as the encoding of a value of the chosen
type.
NOTE In the abstract syntax constructions to be used with this encoding rule, each type listed

as a CHOICE must be an unambiguously tagged type, since the Identifier Octet is frequently not
encoded for the type specified.
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D.1.3.24.5 Encoding of a Tagged Value

1

2)
2.1)

3)

The encoding of a Tagged value shall be primitive if the referenced encoding is primitive and

constructed if it is constructed.

The Identifier Octet shall contain the value of the tag and its class.

The Identifier Octet for the tagged value shall not be encoded unless those used with the

CHOICE type.

The Length Octet(s) may or may not be present.

NOTE These rules ensure that the Length Octet(s) of the Tagged value always indicates the

number of octets of the Contents Octet(s) of the Tagged value.

3.1)

3.2)

3.3)

4)
D.1.3.]
1

2)

NOTE
keywd

If the referenced encoding is primitive and does not have the Length Octet(s), the,l

Octet(s) of the Tagged value shall indicate the number of octets of the C
referenced encoding.

If the referenced encoding is primitive and has the Length Octet(
referenced encoding shall be placed in the Length Octet(s) of the

ontentS\Octéet(s)

Length
of the

s) [of the

indicate

class

vs the

PLICIT
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Annex E
(normative)

Traditional Encoding Rule (TER)

E.1 Traditional Encoding Rule (TER)
E.1.1 Introduction

The Tlraditional Encoding Rule (TER) is a preferable encoding rule that is comp
standards.

E.1.2| TER Descriptions

atible with~ekisting

E.1.2.L Overview of Encoding

The FAL-PDUs encoded with the TER shall have a uniform format. \ pnsist [of two
major |parts, the “APDU Header” part and the “APDU Body” part i i (

€))

FalArHeader Field
{ <oefees APDU Header >

E.1.2.p APDU Header Encoding

The APDU Header part is always presentiin al Uswhich gonform to this technical specification. It
consigts of one field: the FalArN i eader
field.

E.1.2.8 APDU Body Ei

The FAL-PDUs a@
FAL-PDU :>{Go

E.1.2.3.1 3 F entification Information

P/IC Flag Tag Length
OCTETSTRING

The Identification\ ation consists of the P/C flag, the Tag field, and the Length field as shown in
the following figtie:

pP/C Itag ! Ien%;th !
| | |

(e oz e [N b [ b b
L54%J 7 1o)v) 1554 o 155~ Oz (o

Figure E.2 — Identification Information (format 1)

The P/C flag indicates either the ContentsOctets is a simple component (primitive types, such as
Integer8), or a structured component (constructed, such as SEQUENCE, SEQUENCE OF types).

P/C Flag =0 means the ContentsOctets is a simple component.
P/C Flag =1 means the ContentsOctets is a structured component.

The Tag field identifies the semantics of the ContentsOctets.

The Length field indicates the length of the ContentsOctets in octets if it is a primitive type and the
number of contained components if it is a structured type.
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The three components of the Identification Information are allotted in one octet as follows:

P/Cflag hit8
Tag field  bit7 - bit5, where bit7 is the msb and bit5 is the Isb.
Length fieldbit3 - bitl, where bit4 is the msb and bit1 is the Isb.

If the number of the Tag is greater than six, or the number of the Length is greater than 14, the

extension octet for each of the fields shall be used.

If the extension octet for the Tag is used, the Tag field in the Identification Information shall be set to
seven. The Tag Extension octet that immediately follows the Identification Information shall contain the

number of the Tag, with bit8 of the extension octet as the msb and bitl the Isb as shown below:

PIC| 1 ! 1 ! 1 ! Ienéjth ! ! éxtendled tad ! !
i i i i

Figure E.3 — Identification Information (format 2)

If the pxtension octet for the Length is used, the Length field in the |
set to| 15. The Length Extension octet that immediately follows tke |
contain the number of the Length, with bit8 of the extension
showrn) below:

p/C I tag I
|

If both
Inforn

cation

P/C

If the
encod

E.1.2.
E.1.24.
1

2) If the ‘Boolean
TRUE, the ContentsOctets shall be FFh.

single

lue is FALSE, the ContentsOctets shall be 0 (zero). If the Boolean value is

E.1.2.472—Encoding of am INteger vaiue

1) The encoding of a fixed-length Integer value of Integer8, Integerl6, and Integer32 types shall be
primitive, and the ContentsOctets shall consist of exactly one, two, or four octets, respectively.

2) The ContentsOctets shall be a two's complement binary number equal to the integer value, and
consist of bits 8 to 1 of the first octet, followed by bits 8 to 1 of the second octet, followed by bits

8 to 1 of each octet in turn up to and including the last octet of the ContentsOctets.

NOTE The value of a two's complement binary number is derived by numbering the bits in the
ContentsOctets, starting with bit 1 of the last octet as bit zero and ending the numbering with bit

8 of the first octet. Each bit is assigned a numerical value of 2N, where N is its position in the
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above numbering sequence. The value of the two's complement binary number is obtained by
adding the numerical values assigned to each bit for those bits which are set to one, excluding
bit 8 of the first octet, and then reducing this value by the numerical value assigned to bit 8 of
the first octet if that bit is set to one.

E.1.2.4.3 Encoding of an Unsigned Value

1) The encoding of a fixed-length Unsigned value of Unsigned8, Unsignedl16, and Unsigned32
types shall be primitive, and the ContentsOctets shall consist of exactly one, two, or four octets,
respectively.

2) The ContentsOctets shall be a binary number equal to the Unsigned value, and consist of bits 8
to 1 of the first octet, followed by bits 8 to 1 of the second octet, followed by bits 8 to 1 of each

actatintirn i 0 and inelhidina tha lact Antat Af tha CantantcOotatc
OCterHtotH ot e gt St O et e+ Ot SO Soetetss

NOTE The value of a binary number is derived by numbering the bits i Dctets,
starting with bit 1 of the last octet as bit zero and ending the numb i i e first
octet. Each bit is assigned a numerical value of 2N, where N 6\ itiodxin the f[above

numbering sequence. The value of the binary number is obtai Ny herical

E.1.2.4.4  Encoding of a Floating-Point Value

1) The encoding of a Floating32 or Floating64 value Dctets

2) /IEEE
followed by the exponent
| octet
for Floating32 and from bit 4 of the send
E.1.245

1) The encoding of a varigble

2) The Length field s String

value.
2.1) |If the Visib all be
zero.
3) octets
[ bit of
Ctets.
E.1.2.4.
1
2) Value.
2.1) |If the OctetString is of zero length, there shall be no ContentsOctets, and the Length sTaII be
zero’

3) If the OctetString is not of zero length, the ContentsOctets shall be equal in value to the octets in
the data value, in the order they appear in the data value, and with the most significant bit of an
octet of the data value aligned with the most significant bit of an octet of the ContentsOctets.

E.1.2.4.7 Encoding of a Date Value
1) The encoding of a Date value shall be primitive.
2) The Length field shall indicate as a binary number the number of octets in the Date value.

3) The ContentsOctets shall be equal in value to the octets in the data value, as shown in the
figure below:
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E.1.2.4
1
2)

3)

bits 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octets
1 J15 L1413 12 L1l ,10 L9 L8
0...59 999 ms
2 21 26 25 4 3 2 1l 50
3 0 o | 25 24 23 22 21 30 [o. s59min
4 su | o o | 24 23 22 21 20 |g.23hours
day of week day of month 1..7 d. of w.
5 22 ol 0 | 54 53,2 o1 ,0 [L1.31d.ofm.
6 0 0 25 24 53 2 ol 20 |1.12 r/n\c@s\\
7 o | 28 25 24 23 22 1 0 gg\v;x
MSB

.8  Encoding of a Time Of Day Value
The encoding of a Time Of Day val

The Length field shall indicate as
value.

\\\>

figure below: N\
I\N
Naits \/B\P\‘X\Ié\
| detats
0 0 0 227 526 525 5,24 number of
milliseconds
2 2 220 5,19 5,18 5,17 ,16 [ since
midnight
x 2 4 513 5120 511 510 29 28
20

number of days

215 Hl4 213 212 711 210 29 28 since 01.01.84
6 27 26 25 24 23 22 P 20 | optional
MSB

Figure E.7 — Encoding of Time Of Day Value

E.1.2.4.9 Encoding of a Time Difference Value

1
2)

3)

The encoding of a Time Difference value shall be primitive.

f Day

in the

The Length field shall indicate as a binary number the number of octets in the Time Difference

value.

The ContentsOctets shall be equal in value to the octets in the data value, as shown in the

figure below:
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bits 8 | 7 | 6 | 5 4 | 3 | 2 | 1

octets

1 0 0 0 0 227 926 525 5,24 number of
milliseconds

2 223 522 521 520 5,19 L,18  L,17 ,16

3 215 14 5,13 5,12 L1100 510 29 28

4 27 26 25 24 23 22 21 20
number of

5 15 14 13 12 11 10 9 8 | days

= r4 r4 ~ ~ r4 ~ =
6 27 26 25 24 23 22 21 20 optional

E.1.2.4.

1)

2) is the

2.1) nd the

3)

3.1) , shall
ed by

E.1.2.4.11 Encoding.of aJim

1) The encodi@ i

2) i

3) in the
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bits | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
octets
1| SN 562 61 ,60 59 58 57 56

2 | 255 54 ;53 552 51 550,49 ,48

3 AT 46 45 44 43 42 L4l 540

4 | 539,38 37,36 ,35 34,33 ,32

LY 231 20 29 28 27 26 25 24
r4 r4 r4 Z r4 4 Z

6 | 23 ;22 21 20 ,19 ,18 L1716

7 215,14 513 512,11 ,10 29 28 signed it

of 8 bytes lexatl

8 27 26 25 24 23 22 21 2o 2ms_unit
MSB

N
Figure E.9 — Encoding of Time IN

E.1.2.4.12 Encoding of a Null Value

1) The encoding of a NULL value shall be primiti

2) The ContentsOctet shall be omitted,
E.1.2.4.13 Encoding of an ANY Value

The Data Type ANY contains one or eme of the Data Types which are chained
together without any gap. The TN SN

E.1.2.b Encoding of Structtired Ry

D one.
of the

When|a structured type
The Uength field
structlired type be
E.1.2.3.1 EncodingQia
The SEQUENCE type Is s me or

A SERUEN may” contain a simple variable or a further structured variable |as its
compone f type contains another structured type value, it shall be countedl as a
single|compo ontains several components.

E.1.2.3.2 Eneodingefa SEQUENCE OF Value

The SEQUENCE OF type represents a succession of components. It is comparable to an array.

A SEQUENCE OF type value may contain one or more simple or constructed variables. If a
SEQUENCE OF type contains another structured type value, it shall be counted as a single
component even if it contains several components.

The encoding is as for the structure SEQUENCE. For the statement of the number of components the
number of repetitions shall be taken into account.

E.1.2.5.3 Encoding of a CHOICE Value

A CHOICE type represents a selection from a set of predefined values. The components of a CHOICE
construct shall have different tags to allow proper identification. Instead of the CHOICE construct, the
actually selected component is encoded. Only one component shall be encoded for a CHOICE.
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E.2 Object Definition Parameter

The mapping of the individual object definitions onto the parameters "List Of Objects and Attributes”
(data type Gn_ObjectDefinition) of the GetAttributes2 and SetAttributes2 PDUs is shown in this clause.

NOTE The semantics of the Object Definition Parameter of type Gn_ObjectDefinition is application
specific and the FAL does not encode or decode it. However, since prior standards defined standard
semantics of this parameter, and it is used with the TER, its definition is placed here. Readers are
advised that this clause is not for the FAL, but for the FAL user.

The object class is the identifier of the object and indicates the class to which this object belongs. The
other object attributes are object specific and shall be coded as a string of octets. In addition to the
object attributes, the object class shall be transmitted in the GetAttributes and SetAttributes services,

- Ll L L - LI
excepttstHeacerwhosentmertctb1s—zero:

Numeric ID|  Object Further Local Name Extension
Class Object Address | (optional)
Attribute

Figure E.10 — Structure of an Ob

Object-Pefinition ::= ListHeader

|| DataTypeList

|| StaticList

|| VariableListDefinition

|| FunctionlnvocationDefinition

E.2.1| ListHeader

ListHegder ::= ANY {

Unsigned16,

Boglean,

Unsigneds,

Boglean,

Intgger16,

Unsigned32, < localReferenceOfListHeader
Unsigned16, wmberOfEntriesInDataTypeList
Unsgigned32, ocalReferenceOfDataTypeList
Unsigned16, -- firstNumericldOfStaticList

Ungigned16, -- numberOfEntriesInStaticList

Unsgigned -- localReferenceOfStaticList

Ungighe -- firstNumericldOfVariableListDefinition
Ungigned6 -- numberOfEntriesInVariableListDefinition

Ungigned32, -- localReferenceOfVariableListDefinition

Unsgignedl6, -- firstNumericldOfFunctionInvocationDefinition
Unsigned16, -- numberOfEntriesInFunctioninvocationDefinition
Unsighed32 -- localReferenceOfFunctioninvocationDefinition

}

E.2.2 DataTypeList

DataTypeList ::= DataTypeDefinition

||StructuredDataTypeDefinition
DataTypeDefinition ::= ANY {

Unsigned16, -- numericld

Integer8, -- objectClass
Unsigneds, -- dataTypeNameLength
VisibleString -- dataTypeName
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StructuredDataTypeDefinition ::= ANY {
Unsigned16, -- numericld
Integer8, -- objectClass
Unsigneds, -- numberOfElements
recordList SEQUENCE OF {
Unsigned16, -- numericldOfDataTypeDefinition
Unsigneds, -- dataLength
}
}
E.2.3 StaticList
StaticList ::= VariableDefinition
|| ArrayDefinition
|| StructureDefinition
|| |LoadRegionDefinition
|| |EventDefinition
Variabl¢Definition ::= ANY {
Unsigned16, -- numericld
Integer8, -- objectClass
Unsigned16, -- numericldOfDataTypeDefinition
Unsigneds, -- dataLength
Vr_|AccessPrivilege, -- accessPrivilege
Ungigned32, -- localReferenceOfVariable
Vis|bleString , -- variableName
Ungigneds, -- Length of the extensigh field. If t eld is not present, the
of this field shall be(zero
OcfetString -- extension
}
ArrayDefinition ::= ANY {
Ungigned16,
Intggers,
Ungigned16,
Ungigneds,
Ungigneds,
Vr_|AccessPrivilege,
Ungigned32,
Vis|bleString,
Ungigneds,
OcfetString
}
StructufeDefinition ::=
Ungigned16 -- numericld
Intggers, -- objectClass
Ungigng -- numericldOfDataTypeDefinition
Vr_|Ac -- accessPrivilege
Vis|bleString -- structureName
Ungigneds, -- Length of the extension field. If the extension field is not present, the
of this field shall be zero.
OctetString) -- extension
SERUENCE OF Unsigned32 -- localReferenceOfElement

alue

alue

alue
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LoadRegionDefinition ::= ANY {

Unsigned16, -- numericld
Integer8, -- objectClass
Unsigned16, -- loadRegionSize
Vr_AccessPrivilege, -- accessPrivilege
Unsigned32, -- localReferenceOfLoadRegion
Unsigneds, -- loadRegionState
Unsigneds, -- uploadState
Integer16, -- numberOfRelatedObjectsIinUse
VisibleString, -- loadRegionName
Unsigned8, -- Length of the extension field. If the extension field is not present, the value
of this field shall be zero.

OctetString -- extension

}

EventDEfinition ::= ANY {
Ungigned16, -- numericld
Intggers, -- objectClass
Ungigned16, -- numericldOfEventData
Ungigned8, -- eventDatalLength
Vr_{AccessPrivilege, -- accessPrivilege
Boglean, -- enabled
Vis|bleString, -- eventName
Ungigneds, -- Length of the extension field ot present, the palue

of this field shall be zero

OcfetString -- extension

}

E.2.4| VariableListDefinition

Variabl¢ListDefinition ::= ANY {
Unsigned16,
Intggers,
Unsigned16,
Vr_|AccessPrivilege,
Boglean,
SERUENCE OF Unsigned32,
Vis|bleString,
Unsigneds,

OcfetString
}

E.2.5| Functionlnyo

alue

FunctiopInvocationRefinigion
Unsgigned16 -- numericld

Intgger8 -- objectClass

Unsig -- numberOfRelatedObjects

Fi_PAcce i -- accessPrivilege

Boglean, -- deletable

Boglean, -- reusable

Unsigneds; -- functionlnvocationState

SERUENCE OF Unsigned16, -- NumericldOfLoadRegion

Vis|bleStfing, -- functionlnvocationName

UnsIigneas; == LengtiT of the extenston efd- 1T he extension fefd 15 ot present, e value
of this field shall be zero.

OctetString -- extension
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Annex F
(normative)

Buffer-Oriented Encoding Rules (BER) and Messaging Encoding Rule (MER)

F.1 Encoding Rule for Buffer Services (BER)

F.1.1 Introduction

The dompact Encoding Rules (BER) is an encoding rule for new implementatiop-where Time

transfer is selected.
F.1.2 | Application Layer Encoding Rules
F.1.2.l. Overview of Encoding

The PDUs that conform to this technical specification shall be encofled i
in the|figure below. The PDUs consist of two major parts: the
Body"|part.

1)

critical

shown
APDU

FalArHeader Field

P E— APDU Header

The APDU Header part is ajw i ‘ ich conform to this part of ISA-S5(
consigts of one field: the Faf 1. A for the encoding rule of the FalArH

field.
F.1.2.83 APDU Body E

The HAL encodi and conventions defined in ISO/IEC standards

encoding consists of th
*  An Identifier

* Length Octet(s

* The
F.1.2.31
1) The Identifi et shall encode the type and shall consist of one octet.

2) Thelvalue of this octet is 40 h. Other values are reserved for management.
F.1.2.42~" | ength Octet

.02. 1t
eader

5. The

1) The Length Octet shall consist of one octet.

F.1.2.3.3  ContentsOctets

1) The ContentsOctets shall encode the data value as a string of octet.

F.2 Encoding Rule for Messaging Services (MER)

The encoding of an ASN.1 type value may comprise the following components:
* Identification Octet

* Content Length Octets

* Content Octets
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F.2.1 Identification Octet

The Identification Octet is used for the encoding of the type tag associated with the value. It contains
the class and number of the type tag.

The Identification Octet only exists in the encoding of tagged types appearing in a CHOICE. If present,
the Identification Octet is structured as follows:

* bit 8 defines the value type class:
Table F.1 — Identification Octet Classes

class bit 8 value
FAL specific 0

COmMEXt-SpPeTific T

* bits [7 to 1 are used for encoding the identifier numbers in the range 0 t0.127, in the~ferm| of an
unsiged binary number, whose most and least significant bits are respective{y bits7and

F.2.2 | Contents length octets

If pregent, the encoding of the contents length of the type val nsists two |octets

repregenting a number of units of measurement (unsigned binary qu

The upit of measurement is type-dependent, as follows:

Table F.2 — Unit of Measurement of @gt

SEQUENCE OF AN\ foter
SEQUENCE octe’\ N [ O )
INTEGER et \_ <O\ )
BOOLEAN Loctet N\ N\

BIT STRING ([ [pie N
OCTET STRING \ | octet’;
NV

F.2.3| ContentsOctets

e according to the encoding rules defined for the
bcJauses. The ContentsOctets may consist of zerp, one

The (ontentsOctets sha
respegtive type a Ci
or mofe octets.

F.3

F.3.1
A Boo
* Th

e Thp of the
oclet are 0. 1f tf other
thgn thé encoding for FALSE.

F.3.2 [ Integer

An integer value shall be encoded as follows:
* The Identifier Octet shall not be present.

* The Length Octets shall not be present, if the size of the integer type is invariable. An integer with
invariable size is created by constraining the possible value. The length octets shall be present, if
the size of the integer value is variable.

he ContentsOctets shall contain the two complement binary number equal to the integer value. The
most significant bits of the integer value are encoded in bit8 to bitl of the first octet, the next in bit8 to
bitl of the next octet and so on. If the values of an integer type are restricted to negative and non-
negative numbers, bit8 of the first octet gives the sign of the value, if the values are restricted to non-
negative numbers only, no sign bit is needed (see examples below)
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Examples:

INTEGER (-128..128) is an integer with invariable octet length of one.

INTEGER (0..255) is also an integer with invariable octet length of one.

INTEGER is an integer with variable octet length.
F.3.3 Bitstring

A bitstring value shall be encoded as follows:

Exam
BIT
BIT
BIT
F.34

An oc
The
The

ocfletstring with invarig
thg octetstrin .
valfi .

Exam

F.3.5

The Identifier Octet shall not be present

The Length Octets shaII not be present if the size of the b|tstr|ng type is invariable. A bitstring with

are
on

=

Th

0]¢
0]¢
0]¢

b and carry no meaning.

bles:

STRING is a bitstring with variabl
Octet string

Visible string

A visitrlestring value shall be encoded as follows:

ffstring

value:
ing to
econd
which
lero or

e. An
lue on

dlue is

The Identifier Octet shall not be present.

The Length Octets shall not be present, if the size of the visiblestring type is invariable. A
visiblestring with invariable size is created by applying a size constraint containing only one value
on the visiblestring type. The length octets shall be present, if the size of the visiblestring value is
variable.

The ContentsOctets shall be equal in value to the octets in the data value.

Examples:

VisibleString SIZE (30) is a visiblestring with invariable octet length of 30.

VisibleString SIZE (1..32) is a visiblestring with variable octet length.

VisibleString is a visiblestring with variable octet length.
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F.3.6 SEQUENCE Types
A value of a SEQUENCE type shall be encoded as follows:

F.3.7 [ SEQUENCE OF Types
A valye of a SEQUENCE OF type shall be encoded as follows:

F.3.8| CHOICE Types
A valde of a CHOICE type shall be encoded as follo

F.3.9] Null
A valye of a NULL type

F.3.10

A valye of a taggedty

F.3.11 IMPLICIT Types

The Identifier Octet shall not be present.

The Length Octets shall be there and specify the number of octets being used for the
ContentsOctets. However, for the first Keyword “SEQUENCE” of FalArPDU, this length shall not be
encoded at all.

The ContentsOctets shall consist of the encoding of all the element types in the same order as they
are specified in the ASN.1 description of the SEQUENCE type.

The Identifier Octet shall not be present.

The Length Octets shall be there and specify the number of octets br the
ContentsOctets.

The ContentsOctets shall consist of the encoding of all the eJéme S s they
arg specified in the ASN.1 description of the SEQUENCE _OFty

The Identifier Octet shall not be pres
ThE Length Octets shall not be present.

The ContentsOctets shall consist of the en ' ected type of the alternative type list.

The Identifier O
The Length O

The ContentsOcigts

The l¢ st in a

CHOICE
The

The ContentsOctets shall consist of the encoding of the Type which was tagged.

A value of an IMPLICIT type shall be encoded as follows:

The Identifier Octet shall not be present.
The Length Octets shall not be present.

The ContentsOctets shall consist of the encoding of the Type being referenced by the IMPLICIT
construct, except for the case when the referenced Type is a SEQUENCE type. In this case, the
ContentsOctets consist only of the ContentsOctets of the referenced SEQUENCE type, the length
information of this SEQUENCE type should not occur in the encoding.
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F.3.12 OPTIONAL and DEFAULT Types
For the encoding of a value of an OPTIONAL or DEFAULT type there are two possibilities:
1) If the OPTIONAL/DEFAULT type is a subtype of a SEQUENCE type contain

ing a

Gn_OptionalParametersMap element, which is used to determine the existence or non-existence of all

optional subtypes within this structure. The least significant bit of this Gn8OptionalParamete

rsMap

type corresponds to the first OPTIONAL or DEFAULT subtype, the second least significant bit

corresponds to the second subtype and so on.
In this case, a value of an OPTIONAL or DEFAULT type shall be encoded as follows:

If the corresponding bit of the Gn_OptionalParametersMap is zero or the Gn_OptionalParamete

rsMap

is m|ssmg altogether (it may be an OPTIONAL |tself) the OPTIONAL/DEFAULT value does not exist

the vdlue exists, and its encodlng should be as follows:

The Identifier Octet shall not be present.
ThE Length Octets shall not be present.

The ContentsOctets shall consist of the encoding of the
OHTIONAL/DEFAULT construct.

€S, whose structure is described informally
i ASN.1 would not result in an optimal end
ets, Length Octets) in the encoding of such typs
2d type has additional knowledge, which enables

i one,

y the

or this

in the

rather
oding.
BS can
nim to

type.

of the

surrounding SEQUENCE IS not encoded.
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Annex G
(normative)

ued Usertriggered Unidirectional (QUU) ARPM

G.1 Primitive Definitions
G.1.1 Primitives Exchanged between ARPM and FSPM

Table G.1 — Primitives issued by FSPM to ARPM

Primifive name [Source [|Associated parameters Functions
EST |req FSPM | user_data This is an FAL internal primitive used to convey'an
Establish request primitive frong/fh(if FSRM tothe ARPM.

Abor{ req FSPM | identifier, This an FAL internal primitiy d to con amAbart
reason_code, request primitive from the FSPM\tothe(ARP
additional detail

UCS feq FSPM remote_dlsap_address, This is an FAL internal prignitive Wo\g\v}y\agbnconﬁ med
user_data Send (UCS) reque§t/p}'miti e fram the FSRM to the ARPM

Table G.2 — Primitives issued by ARPNNO FSP

Primifive name | Source

EST [enf(+) ARPM

imitivé used to convey an
itive from the ARPM to the

Associated parameters Functior‘é A
FAL intéxnal

arep_id, This
user_data E lis '\rﬁon

PM.

his,

Abort _ind ARPM [ arep_id, AL \mqrpl/primitive used to convey an Abort
locally_generated the ARPM to the FSPM.
identifier,
reasQn_code (
additional_detain. .
ucCs|ind ARPM This is|afh FAL internal primitive used to convey an

arepnid, N
r e\dlsap\ addres irmed Send (UCS) indication primitive from the
user_dat MRPM to the FSPM.

FsTs|ind @

=}

‘
rep_id, L fhis is an FAL internal primitive used to convey confirmati
reposted_status status.

G.2 |Parameters©o

The ppramete
in table G.3.

%‘ar\‘net s used with Primitives Exchanged between FSPM and ARPM

PM/ARPM Primitives
ith.lRe primitives exchanged between the FSPM and the ARPM are described

Paramgter Na?ng - Dex¢ription
arep_id /‘\Yhis parameter is used to unambiguously identify an instance of the AREP that has

issued a primitive. A means for such identification is not specified by this specifitcation.

user_data This parameter conveys FAL-User data.
|Oca||y_ucnmqtcd T:I;D PGI GIIICtCI bUIIVCyD VQ:UC t:lat ;D uacd fUI thC LUbG::y_GCIICIQth 'JGI QIIICtC .
identifier This parameter conveys value that is used for the Identifier parameter.

reason_code

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

additional detail

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

remote_dlsap_address

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

G.2.1 DLL Mapping of QUU AREP Class

This clause describes the mapping of the QUU AREP Class 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 this AR class. A means to configure and monitor
the values of these attributes will be provided in the future IEC 61158-7.
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The DLL Mapping attributes and their permitted values and the DLL services used with the QUU

AREP class are defined in this clause.

CLASS: QuucCl

PARENT CLASS: QueuedUser-TriggeredUnidirectional AREP
ATTRIBUTES:

1 (m) KeyAttribute: LocalDIsapAddress

2 (c) Constraint: RemoteAddressConfigurationType = Linked
2.1 (m) Attribute: RemoteDIsapAddress

3 (m) Attribute: LocalDIsapRole (Basic, Group)

4 (c) Constraint: Role = ReportSource

4.1 (m) Attribute: DefaultQosAsSender

41.1 (m) Attribute DlIPriority (Urgent, Normal, TimeAvailable)
41.2 (m) Attribute: MaxConfirmDelayOnUnitdata

4.1.3 (m) Attribute: DlpduAuthentication (Ordinary, Source, Maximal
4.1.4 (m) Attribute: DISchedulingPolicy (Implicit)

415 (0) Attribute: DleRemoteConf (True, False)

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

6 (c) Constraint: ExplicitQueue = True

6.1 (m) Attribute: QueueBindings—either for a sender or s
6.1.1 (m) Attribute: MaxQueueDepth

6.1.2 (m) Attribute: MaxDlsduSize

DLL SERVICES:

1 (m) OpsService:  DL-Unitdata

2 (c) Constraint: ExplicitQueue = True

3 (m) OpsService: DL-Get

G.2.1J1 Attributes

G.2.1.1.1 LocalDIsapAddress

addreg
DLSAP-

This Itribute sup
This attribute contai

G.2.1.1.1.

This

.1.2, \LocalDIsapRole

| SAP-

$ Or a

Ps), or

been

or.

This 4

, this

ﬂ'rlhllfn cpnr\lflnc the hnhn\llr\r of fhn |r\r\'_'1| BLSAR-to hn ||cnr| I fhn Role-is Dnr\r\err\llrr\

attribute has the value of Basic. If the Role is ReportSink, it has the value of either BaS|c or Group

This attribute supplies the value for the “DL(SAP)-role” parameter specified by the DLL.
G.2.1.1.3 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.

G.2.1.1.3.1 DlIPriority

This attribute defines the DLL priority, and thus restricts the maximum length of an FAL-PDU, of the
conveyance path of an AR.
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This attribute supplies the value for the “DLL priority” parameter of the DLL. The values Urgent,
Normal, and Time-Available correspond to URGENT, NORMAL, and TIME-AVAILABLE as defined in
the Fieldbus Data Link Layer specification, respectively.

NOTE Itis not possible to use different priorities for each FAL-PDU sent from the same QUU AREP.
G.2.1.1.3.2 MaxConfirmDelayOnUnitdata

This attribute specifies the maximum confirmation delay for a local confirmation from a DL-Unitdata
request primitive.

This attribute supplies the value for the “Max confirm delay on locally-confirmed DL-Unitdata”
parameter of the DLL.

G.2.1.1.3.3 DIpduAuthentication

This alttribute specifies the lower bound of the length of the DL-addresses to be

This attribute supplies the value for the “DLPDU authentication” parametey/oR the \ values
Ordinary, Source, and Maximal correspond to ORDINARY, SOURCE, and S in the
Fieldbjus Data Link Layer specification, respectively.

G.2.1.1.3.4 DISchedulingPolicy

This 4 \REP,
the DI
This 3 sed. It
correg

G.2.1.1.3.5 DleRemoteConf

This pptional attribute specifies, when Nt i e y t the remote immediat¢ DLL
acknowledgement shall be used. If it is not prese mediate DLL acknowledgement
shall not be used.

G.2.1.1.4 ExplicitQueue
eiving

This gttribute specifies, whe
i False

queuds are explicitly co
means that queues with

G.2.1.

The f
gueud

G.2.1.1.4.

er, the
This ttribute \specifies 8 ng or

G.2.1.1.4.3 MaxDiIsduSize

This attribute specifies the maximum length of an FAL-PDU that can be sent or received by the IDLL.
This amemW.

G.2.1.2 DLL Services

Refer to annex C, Data Link Layer Service Selection, for DLL service descriptions.
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G.3 QUU ARPM State Machine
G.3.1 QUU ARPM States

The defined states and their descriptions of the QUU ARPM are listed below:

Table G.4 — QUU ARPM States

CLOSED | The AREP is defined, but not capable of sending or receiving FAL-PDUs. It may send or receive

Establish service FAL-PDUs while in this state.

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

N RN

CLOSED
S2,R3,R5

Figure G.1 — State Transition Diagram of the.Q

G.3.2] QUU ARPM state table

Table G.5 — QUU ARPM State Tgh\ S@er T sac

# Current Event Next State
State Action
s1 CLOSED EST req OPEN
EST_cnf(+) {
arep_id := GetArepld (),
user datm" /\
s2 OPEN Abort req CLOSED
(m\acnm x
s3 OPEN UC\Q‘}q OPEN
Q ame :="UCS_PDU",
= user_data)
sS4 OPEN ucSxed OPEN

&& RemoteAddressConfigurationType = “Free”
&& Role = “ReportSource”

RemoteDlsapAddress := remote_dlsap_address,

FAL-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
disdu := BuildFAL-PDU (
fal_pdu_name :="UCS_PDU",
fal_data := user_data)
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Table G.6 — QUU ARPM State Table - Receiver Transactions

61158-6 U IEC:1999

Current
State

Event
Action

Next State

R1

OPEN

FAL-PDU _ind

&& dmpm_service_name = “DMPM_Unitdata_ind”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDlsapAddress = calling_address

&& Role = “ReportSink”

&& FAL_Pdu_Type (fal_pdu) = “UCS_PDU”

UCS_ind {
arep_id := GetArepld (),
user_data := fal_pdu

OPEN

I

R2

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Unitdata_ind”
&& RemoteAddressConfigurationType = “Free”
&& Role = “ReportSink”

&& FAL_Pdu_Type (fal_pdu) = “UCS_PDU”

UCS_ind {
arep_id := GetArepld (),
remote_dlsap_address := calling_address,
user_data := fal_pdu

}

OPEN

R3

OPEN

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Unitdata
&& Role = “ReportSink”

&& FAL_Pdu_Type (fal_pdu) <

Abort_ind {
arep_id := GetArepld (),
locally_gengrated := "True"

CLOSED

R4

OPEN

OPEN

R5

OPEN

CLOSED

R6

OPEN

FAL-PDU_ind
&& dmpm_service_name = "DMPM_unidata_cnf"

OPEN

&& Role = “ReportSource”
&& Fal_Pdu_Type(fal_pdu) = "UCS_PDU"
&& reason = "success”

FSTS_Ind{
arep_id := GetArep(),
reported_status := “dl_unidata_cnf”
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# Current Event Next State
State Action
R7 OPEN FAL-PDU_ind OPEN

}

FSTS_Ind{
arep_id := GetArep(),
reported_status := “unidata_cnf NOACK”

&& dmpm_service_name = "DMPM_unidata_cnf"
&& Role = “ReportSource”

&& Fal_Pdu_Type(fal_pdu) = "UCS_PDU"

&& reason <> "success"

G.3.3 Functions used by QUU ARPM

Table G.7 — Function GetArepld ()

VAN

Name GetArepld () Used in ARPM \
Input Output
(none) AREP Identifier /\\ \
Functign |
Return$ a value that can unambiguously identify the current AREP. <\
N
Table G.8 — Function BuiIdFAL@ \\ >
Name BuildFAL-PDU Used i ARPNINy \
Input OutpL(t ( 7
fal_pdy _name,
fal_data
Functign
Builds fin FAL-PDU out of the parameters given as i variables.

N
/\(abm\f \k\m Mdu _Type

Name FAL Pdu_Type UseMn ARPM
Input ~Qu{put
fal_pdd One of the FAL-PDU types defined in the FAL-PDUs sgction.

Functidn

This fupction decodes the’ FADNP U,{ha&\c%%he fal_pdu parameter and retrieves one of the FAL-PDU types.
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Annex H
(normative)

Queued Usertriggered Bidirectional-Connection Oriented (QUB-CO) ARPM

H.1 Primitive Definitions
H.1.1 Primitives Exchanged between ARPM and FSPM

Table H.1 — Primitives issued by FSPM to ARPM

61158-6 U IEC:1999

Primitjve Name Source [ Associated parameters Functions
EST_feq FSPM user_data, This is an FAL internal primitive useﬁ{téiconvNEstablish
remote_dlcep_address request primitive from the FSPM to RPM.
EST_fsp(+) FSPM user_data This is an FAL internal primitive to Co% an Bstablish
response(+) primitive from the £SP the ARP.
EST_fsp(-) FSPM user_data This is an FAL internal pmﬁ\%w&ww
response(-) primitive frord the to\the ARPM?
Abort |req FSPM identifier, This an FAL internal imhﬁse&coﬁ/ Mort reqyest
reason_code, primitive from the ESP e 8
additional_detail @K k&
CS_rqq FSPM user_data This is an)?( intern Wse to}&nvey a Confirmegd
Send (CS)request primitive-fform the PSPM to the ARPM.
CS_r9p FSPM user_data This i ﬁé?\q?rn | prinpuM to convey a Confirmefd
Ser)g&’ggi p semnitive m the FSPM to the ARPM
° )
Table H.2 Pri%@gig&@d &AR to FSPM
Primitjve Name Source | Associated Paramet(;@ Fu\thibqs
EST_jnd ARPM arep_id, K his iWrnal primitive used to convey an Establish
user data \i%iqatio rimjtive from the ARPM to the FSPM.
EST_¢nf(+) ARPM ar{?ﬁ\(\\ is)s ag@l?L internal primitive used to convey an Establish
user data respons primitive from the ARPM to the FSPM.
EST_¢nf(-) ARPM [ ep_i is is @n FAL internal primitive used to convey an Establish
usev’ dat “ N\esponse(-) primitive from the ARPM to the FSPM.
Abort|ind P is is an FAL internal primitive used to convey an Abort
<>< primitive from the ARPM to the FSPM.
(\ Nadditispal
CS_ind RW aW\ This is an FAL internal primitive used to convey a Confirmefd
(\A\ Nuser\data Send (CS) indication primitive from the ARPM to the FSPM
CS_cnf ARPMN[2 p_i&,\/ This is an FAL internal primitive used to convey a Confirmefd
(\ \ use(_data Send (CS) confirmation primitive from the ARPM to the FSPM.
H.1.2| Para oPNESPM/ARPM Primitives
The pprameters us ith the primitives exchanged between the FSPM and the ARPM are described
in table H,3.

Table H.3 — Parameters used with Primitives Exchanged between FSPM and ARPM

Parameter Name

Description

arep_id

This parameter is used to unambiguously identify an instance of the AREP that has issued a
primitive. A means for such identification is not specified by this specification.

user_data

This parameter conveys FAL-User data.

locally_generated

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

identifier

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

reason_code

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

additional_detail

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

reported_status

This parameter conveys a Data Link Layer event status.

Remote_dicep_address

This parameter conveys value of the remote dicep address.
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H.2 DLL Mapping of QUB AREP Class

This clause describes the mapping of the QUB AREP Class 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 this AR class. A means to configure and monitor
the values of these attributes will be provided in the future IEC 61158-7.

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

CLASS: QubCo

PARENT CLASS: QueuedUser-TriggeredBidirectionalAREP
ATTR|BUTES:

1 (m) KeyAttribute: LocalDIcepAddress

2 (c) Constraint: RemoteAddressConfigurationType = Linked
2.1 (m) Attribute: RemoteDIcepAddress

3 (c) Constraint: Role = Client || Peer

3.1 (m) Attribute: Initiator (True, False)

4 (m) Attribute: DisapRole (Basic)

5 (m) Attribute: QosParameterSet

5.1 (m) Attribute: DicepClass (Peer)

5.2 (m) Attribute: DicepDataDeliveryFeatures
5.2.1 (m) Attribute: FromRequestorToRespQ
5.2.2 (m) Attribute:

5.3 (m) Attribute:

5.3.1 (m) Attribute:

5.3.2 (m) Attribute:

5.4 (m) Attribute:

5.5 (m) Attribute:

5.5.1 (m) Attribute:

5.5.2

5.6

5.6.1

5.6.2

5.7

5.8

5.9

5.9.1

5.9.1.1 axDlsduSizeFromRequestor
5.9.1. MaxDlsduSizeFromResponder
5.9.1.3 MaxDlsduSizeFromRequestorNegotiated
5.9.14 MaxDlsduSizeFromResponderNegotiated
5.9.2 MaxQueueDepth

5.9.2.1 MaxSendingQueueDepth
5.9.2.2 MaxReceivingQueueDepth
DLL SERVICES:

1 (m) OpsService: DL-Data

2 L — (6} —Constraint——ExphcitQuense—Trde

2.1 (m) OpsService:  DL-Get

3 (m) OpsService: DL-Connect

4 (m) OpsService:  DL-Connection-Established

5 (m) OpsService:  DL-Disconnect

H.2.1 Attributes
H.2.1.1 LocalDlcepAddress
This attribute specifies the local DLCEP address and identifies the DLCEP.

The value of this attribute is used as the “DLCEP-address” parameter of the DLL.
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NOTE 1 The value of this attribute is also carried in the Establish Request PDU.
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTE 2 Since the local Link and Node addresses are set by the Network Management, only the
Selector portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.

H.2.1.2 RemoteAddressConfigurationType

This attribute specifies how this AREP is used with the remote AREP. The value of “Free” means that
this AREP can communicate with any remote AREP. The value of “Linked” means that this AREP can
only communicate with the AREP specified by the RemoteDlcepAddress attribute.

H.2.1.2.1 RemoteDlcepAddress
This
This
NOT

3 ssues
FAL request PDUs to a remote AREP whose Role is either : *gerX An Role is
“Serv ‘Peer”
simultaneously.

H.2.1.3.1 Initiator

This gttribute specifies whether this ARER is taps 3f-isSU t. The
value p hccept
a DL-Connect indication from a remote A

H.2.1.4 DlsapRole

This pttribute supplies | the \ Basic
corregponds to B%a i
H.2.1p QosParamétef
The Q

attriby
H.2.1.%.1

he DL quality of service that is used by this AREP. [These
e remote AREP.

This 4
this atfribute is\Peer and

value for the “DLCEP class” parameter of the DLL. The possible value of
corresponds to Peer defined by the DLL.

H.2.1.%.2 , ( DlcepDataDeliveryFeatures

Thesd 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.

The FromRequestorToResponder and FromResponderToRequestor attributes shall have the same
value.

H.2.1.5.2.1 FromRequestorToResponder

This attribute specifies the DLL data delivery feature of the DLPDUs sent from the AREP whose
Initiator attribute has a value of “True” to the remote AREP. It supplies the value for the “DLCEP data
delivery features from requestor to responder(s)” parameter defined in the DLL.
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H.2.1.5.2.2 FromResponderToRequestor

This attribute specifies the DLL data delivery feature of the DLPDUs sent from the AREP whose
Initiator attribute has a value of “False” to the remote AREP. It supplies the value for the “DLCEP data
delivery features from responder(s) to requestor” parameter defined in the DLL.

H.2.1.5.3  Priority
H.2.1.5.3.1 DIlIPriority
This attribute specifies the configured value of the DLL priority.

NOTE It is not possible to use different priorities for each FAL-PDU sent from the same QUB AREP.
Also, it is not permitted to use different priorities for the send and receive conveyance paths.

H.2.1.5-3-2-BlRrierityNegetiated
This
H.2.1.%.4  DlpduAuthentication
This

This gttribute supplies the value for the “DLPDU-authentication” paramete A mitted
value Prdinary, Source, and Maximal correspond to ORDINARY : tively,

tribute specifies the negotiated value of the DLL priority.

H.2.1.3.5 ResidualActivityAsSender

This ivity as

H.2.1.%.6  ResidualActivityAsReceiver

This confinqpation delajwef certain DLL connection-oriented services.
H.2.1.1

This gttribute spegi & i ‘ irmati i i - Brvice.
This g bt and
DL-Su

H.2.1.%.7.

This attribute ‘specifi imyp i i i i - ige.
This gmeter
specif

This dttribute provides the guidance to the DLL on the scheduling needed by an AR. For this AREP,
the Dl L. tties to transmit the FAL-PDU as soon as possible.

This attribute supplies the value for the “DL-Scheduling-policy” parameter of the DLL. The permitted
value Implicit corresponds to IMPLICIT defined in the Fieldbus Data Link Layer specification.

H.2.1.5.9 ExplicitQueue
H.2.1.5.9.1 MaxDlsduSizeFromRequestor

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

This attribute supplies the value for the “Maximum DLSDU sizes from requestor” parameter of the
DLL.
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H.2.1.5.9.2 MaxDlsduSizeFromResponder

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

This attribute supplies the value for the “Maximum DLSDU sizes from responder” parameter of the
DLL.

H.2.1.5.9.3 MaxDlsduSizeFromRequestorNegotiated

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

H.2.1.5.9.4 MaxDlsduSizeFromResponderNegotiated

Send

This gttribute supplies the value for the “Maximum queue d 3 bceive
queuss.

H.2.2| DLL Services
Refer to annex C for DLL service description
H.3 |QUB AREP State Machine

H.3.1| QUB ARPM States

The dgfined states and their descriptioas_of {l PM are listed below:

able\H.A- QYB ARPM States

CLOSED gf is deflned, byt not p&tﬂe of sending or receiving FAL-PDUs. It may send or receive
stabli ice FAL-PDUs whie in this state.

OPEN [Phe AREPNs defiged and bapable of sending or receiving FAL-PDUS.

REQUEPBTING (REQ) i%ewwmish Request FAL-PDU and is waiting for a response from the rempte
E

RESPONDING (RSP) ‘F% P has recegived an Establish Request FAL-PDU, delivered an Establish.ind primitive arjd is
wailiRg fOx a respghse from its user.

REPLIED (REPL ServerAREP has issued an EST_rsp(+) primitive and is waiting for receiving a "connectiorf
lestablished”indication from the DLL.

SAME Indiéa\tes that the next state is the same as the current state.

N
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R10,R30

REQUESTING

R20,R22,R23,R24

S5,R7,R17, S5,R7,R11,
18,R19,R22, R17 R19,R21,R22,R23,R24,

R27,R28,RZV

R24,

RESPONDING

R6, RS,
R9, R30

N
Figure H.1 — State Transition Diagra XE
Table H.5 - QUB ARPM talg/T\g)k— S de@ra ctions

H.3.2| QUB ARPM state table
# Current Event Next $tate
State Action > \ \\ \/
S1 CLOSED EST_req RERQ
&& Initiator = “True”
S2 CLOSED RERQ

&& Initiator = “True”
&& RemoteAddressConfigurationType := “Linked”

FAL-PDU_req {

dmpm_service_name := "DMPM_Connect_req",

arep_id := GetArepld (),

called_address := “default disap address”,

calling_address := “default disap address”,

local_dlcep_address := LocalDlcep,

disdu := BuildFAL-PDU (
fal_pdu_name := "EST_RegPDU",
calling_dlIcep_address := LocalDIcepAddress,
called_dlcep_address := RemoteDlIcepAddress,
fal_data := user_data)
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Current
State

Event
Action

Next State

S3

RSP

EST_rsp(+)

FAL-PDU_req {

dmpm_service_name := "DMPM_Connect_rsp",
arep_id := GetArepld (),
responding_address := “default disap address”,
local_dIcep_address := LocalDIcepAddress,
disdu := BuildFAL-PDU (

fal_pdu_name := "EST_RspPDU",

fal_data := user_data)

}

REPL

S4

RSP

EST_rsp(-)

CLOSED

FAL-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
reason := "connection rejection—-transient condition”,
disdu := BuildFAL-PDU (
fal_pdu_name := "EST_ErrPDU",
fal_data := user_data)

}

S5

NOT
CLOSED

AN
Abort_req \ \>
FAL-PDU_req {
dmpm_service_name := "DMPM_Disconnect [

arep_id := GetArepld (),
reason := "disconnection—
disdu := BuildFAL-PDU (
fal_pdu_name :="Abort
fal_id := identifier,
fal_reason_code := reason_code,
fal_additional_detail := additiopal “detail

CLO

ED

S6

OPEN

OPE

S7

OPEN

_id := GetArepld (),
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_RspPDU",

OPE

Tal_data .= User_oata)
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Table H.6 — QUB ARPM State Table - Receiver Transactions

Current
State

Event
Action

Next State

R1

CLOSED

Connect_ind
&& Initiator = “True”

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Multiple Initiators",
disdu := “null”

}

CLOSED

R2

CLOSED

Connect_ind

CLOSED

&& Initiator = "False”
&& FAL_Pdu_Type (dIs_user_data) <>“EST_ReqPDU”

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := “Invalid FAL-PDU",
disdu := “null”

}

R3

CLOSED

AN
Connect_ind \ \)
&& Initiator = “False”

&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPD
&& RemoteAddressConfigurationType = “Linked”

FAL-PDU_req {
dmpm_service_name :=“D
arep_id := GetArepld (),
reason := "Remote Address Mis

CLO

ED

R4

CLOSED

N

N

RS

R5

CLOSED

Connect\ind
& itiatgr = “False”

&& FAL Pdu_Type (dIs_user_data) = “EST_RegPDU”
&& RemoteAddressConfigurationType = “Linked”

&& RemoteDlcepAddress = calling _dicep address

RS

MaxDlsduSizeFromRequestorNegotiated := disdu_size_from_requestor,
MaxDlsduSizeFromResponderNegotiated := disdu_size_from_responder,

EST_ind {
arep_id := GetArepld (),
user_data := dIs_user_data

}
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# Current Event Next State
State Action
R6 RSP Connect_ind SAME
REPL && Initiator = “False”
OPEN | e& RemoteAddressConfigurationType = “Linked”
&& RemoteDlcepAddress <> calling_dlcep_address
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Remote Address Mismatch",
disdu := “null”
}
R7 RSP Connect_ind CLOSED
REEL & Hitiater=—Falsex
OPEN && RemoteDlcepAddress = calling_dIcep_address
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”
h
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Invalid FNJ“ /(> 6
}
R8 RSP Connect_ind \/ SANIE
REPL && Initiator = “False”
OPEN
R9 RSP SANE
REPL
OPEN
_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”
I
R10 REQ Connect_ind SAME
OPEN && Initiator = “True”
&& RemoteDIcepAddress <> calling_dIcep_address
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Multiple Initiators",
disdu := “null”
}
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Current
State

Event
Action

Next State

R11

REQ
OPEN

Connect_ind
&& Initiator = “True”
&& RemoteDIcepAddress = calling_dIcep_address

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Multiple Initiators",
disdu := “null”

2

Abort_ind {

arapnid = CatAranld O
O, g < P

Iocall_y_generated = "True",
identifier := "FAL",
reason_code := "Multiple Initiators"

}

CLOSED

R12

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) <>“EST_RspPDU"

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”

2

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",

reason_code := "Invalid FAL-PDU"
}

\\SBQ

ED

R13

REQ

OPE

R14

d servise_name = “DMPM_Connection_Established_ind”

\Lno actigns taken)

OPE

R15

REQ

FALPRY ind
&& dmpm_service_name = “DMPM_Disconnect_ind"
&& FAL_Pdu_Type (fal_pdu) = “EST_ErrPDU”

CLO

EST_cnf(-) {
arep_id := GetArepld (),
user_data := fal_pdu

}

ED
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# Current Event Next State
State Action
R16 REQ FAL-PDU_ind CLOSED
RSP && dmpm_service_name <> “DMPM_Disconnect_ind”
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",
disdu := “null”
L
Abort_ind {
arep_id := GetArepld (),
Innally_nnnnr—xfnd = "Tr..n",
identifier := "FAL",
reason_code := "Invalid DL-Event" /\(\
} ~
R17 || NOT | FAL-PDU ind LO$ED
CLOSED | gg dmpm_service_name = “DMPM_Disconnect_ind” \\>
&& fal_pdu <> “null”
&& FAL_Pdu_Type (fal_pdu) = “Abort_PDU”
Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := Abortldentifier (fal_pdu),
reason_code := AbortReason (fal_pdu),
additional_detail := Abortht’a%al_p 6
}
R18 REPL FAL-PDU _ind CLOS$ED
&& ((dmpm_service_name <>*“D
R19 REPL CLOS$ED
RSP
OPEN

&& FA_L_Pdu_Type (fal_pdu) <> “Abort_PDU"

Aborcnaf
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”",
reason_code := “Invalid FAL-PDU”,
additional_detail := “null”
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Current
State

Event
Action

Next State

R20

REQ

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Disconnect_ind"
&& fal_pdu <> “null”

&& ((FAL_Pdu_Type (fal_pdu) <> “Abort_PDU")

&& (FAL_Pdu_Type (fal_pdu) <> “EST_ErrPDU"))

Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”",
reason_code := “Invalid FAL-PDU”,

additioral—detai——=—RuH=

CLOSED

}

R21

OPEN

FAL-PDU_ind
&& ((dmpm_service_name <> “DMPM_Disconnect_ind”)
&& (dmpm_service_name <> “DMPM_Data_ind"))

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",

disdu := “null”

h

Abort_ind{
arep_id := GetArepld (),
locally_generated :="Tru
identifier := “FAL”",
reason_code := “Invalid DL-

additional_detail := “null”

}

CLO$ED

R22

NOT
CLOSED

FAL-PDU_ind

CLO$ED

R23

originator = "remote_dls_user

Abort_ind{
arep_id := GetArepld (),

CLO$ED

focaity_generated = "False";
identifier := “FAL”",
reason_code := reason,
additional_detail := "null"
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# Current Event Next State
State Action
R24 NOT FAL-PDU_ind CLOSED
CLOSED

&& dmpm_service_name = “DMPM_Disconnect_ind"
&& fal_pdu = "null"
&& originator = "local_dls_provider"

Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “Data Link Layer”,
reason_code := reason,
additional_detail := "null"

}

OREMN aal faYn]
R25 FAE-PBY—ind EN

&& dmpm_service_name = “DMPM_Data_ind"
&& Role = “Peer” || “Server”
&& FAL_Pdu_Type (fal_pdu) = “CS_ReqPDU”

CS_ind {
arep_id := GetArepld (),
user_data := fal_pdu

}

R26 OPEN FAL-PDU_ind OPEN

user_data := fal_pdu

}

R27 OPEN FAL-PDU_ind CLOYED
&& dmpm_service_name = “D

&& Role = “Sepde

AN
&& dmpm_service_name = “DMPM_Data_ind” \ \>
&& Role = “Client” || “Peer”
&& FAL_Pdu_Type (fal_pdu) = “CS_RspPDU”
CS_cnf{
arep_id := GetArepld (),

reason>e¢dde := “Invalid FAL-PDU",
additional_detail := "null"



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

61158-6 [ IEC:1999 —149 -

# Current
State

Event
Action

Next State

R28 OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind"
&& Role = “Client”

&& FAL_Pdu_Type (fal_pdu) <> “CS_RspPDU"

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”

h

Abot—ind L
L

CLOSED

arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,

reason_code := “Invalid FAL-PDU",
additional_detail := "null"

}

R29 OPEN

FAL-PDU_ind

&& Role = “Peer”

&& dmpm_service_name = “DMPM_Data_ind”
&& ((FAL_Pdu_Type (fal_pdu) <> “CS_ReqPDU")
&& (FAL_Pdu_Type (fal_pdu) <> “CS_RspPDU"))

FAL-PDU_req {
dmpm_service_name := “DW
arep_id := GetArepld (),
reason := "Invalid FAL-PD
disdu := “null”

RM_Discoaqy req”,

h

CLO$ED

R30 NOT
CLOSED

w below.)

by th& ErrorTOARPM primitive.

SANE

H.3.3| Functi

N6
X

s.used by QUB ARPM

Table H.7 — Function GetArepld ()

Namg
Input
(none)

GetArepld Used in ARPM

Output
AREP Identifier

Function

Returns a value that can unambiguously identify the current AREP.
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Table H.8 — Function BuildFAL-PDU

Name BuildFAL-PDU Used in ARPM
Input Output
fal_pdu_name, disdu

calling_dIcep_address,
called_dlcep_address,
fal_data,

fal_id,
fal_reason_code,
fal_additional_detail
Function

Builds an FAL-PDU out of the parameters given as input variables.

Table H.9 — Function FAL_Pdu_Type [\
Name FAL_Pdu_Type Used in ARPM / =N
Input Output <m \B
dis_uger_data || fal_pdu One of the FAL-PDU types d in ‘elanse
|

Functjon

This flinction decodes the FAL-PDU that is conveyed in the dIs_user_data or fal pd param an retn\ve>one of the

FAL-ADU types.
Table H.10 — Function Abg dem \\)

Name Abortldentifier Useqf in AhRM

Input (Outplyt / /

fal_pdu N’he}dentif{er paraineter gf the Abort service.

Functjon |

This flinction decodes the Abort_PDU that is convey pdudparameter and’extracts the Identifier parameter,
Table H.1 un ion ason

Name AbortReason < / \JPUS@th ARPM

Input N OL&put

fal_pdu [ Fhe Reason Code parameter of the Abort service.

FUF]CI
This flinction decod‘( RPDU@%W fal_pdu parameter and extracts the Reason Code paranjeter.

able H)12 — Function AbortDetail
Name AelaQrtthall\ Used in ARPM

Input \ \) Output
fal_pdu The Additional Detail parameter of the Abort service.

Funct onﬂ \
This flinction decod DU that is conveyed in the fal_pdu parameter and extracts the Additional Detall

paranjeter.
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Annex |
(normative)

Queued Usertriggered Bidirectional-Connectionless (QUB-CI) ARPM

[.1 Primitive Definitions

I.1.1  Primitives Exchanged between ARPM and FSPM
Table 1.1 — Primitives issued by FSPM to ARPM
Primitjve Name Source [ Associated Parameters Functions
EST_feq FSPM user_data This is an FAL internal primitive used tq convey~an Establish
request primitive from the FSPM to RPM.
Abort |req FSPM identifier, This an FAL internal primitive us convey arn Abor reqlest
reason_code, primitive from the FSPM to thedARRM®
additional_detail
CS_rqq FSPM user_data This is an FAL internal pgimitivi d to conwey a Sonfirmed
Send (CS) request primiti%e from f SRM to RPM.
CS_r9p FSPM user_data This is an FAL interhal prigitive d-to coqvey a Confirmefd
Send (CS) respanse primitivextonxthe FSPM to the ARPM
UCS feq FSPM remote_dlsap_address, This is an FAL internal pri itive Use to}c{nvey an Unconfifmed
user_data Send (UC$) reguest priiitive from the FSPM to the ARPM
Table |.2 — Primjtives issy@\mg M {o\{\:SP
Primitjve Name Source | Associated Param@{ers I'—‘{antion&{ \ N ]\/
EST_¢nf(+) ARPM arep_id, isNs an FALNntexpal priritive used to convey an Establish
user_data response(+) primitive from the ARPM to the FSPM.
EST_¢nf(-) ARPM arep_id, This is\an™kAL internal primitive used to convey an Establish
user_data response(:) primiive from the ARPM to the FSPM.
CS_ind ARPM argp_i his'js an FAL internal primitive used to convey a Confirmed
usex _dat Send (CS)nhdication primitive from the ARPM to the FSPM|
CS_cnf ARPM is is @n FAL internal primitive used to convey a Confirmefd
NSend (CS) confirmation primitive from the ARPM to the FSPM.
UCS | ?is is an FAL internal primitive used to convey an Unconfifmed
Send (UCS) indication primitive from the ARPM to the FSPM.
FSTS|i This is an FAL internal primitive used to convey a FAL-Statiis
(FSTS) indication primitive from the ARPM to the FSPM.
1.1.2
The p ith the primitives exchanged between the FSPM and the ARPM are described
in tabl
Table 1.3 — Parameters used with Primitives Exchanged between FSPM and ARPM

Parameter Name Description

arep_id This parameter is used to unambiguously identify an instance of the AREP that has issued a
primitive. A means for such identification is not specified by this specification.

user_data This parameter conveys FAL-User data.

locally _generated This parameter conveys value that is used for the Locally_Generated parameter.

identifier This parameter conveys value that is used for the Identifier parameter.

reason code

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

additional detail

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

duplicate_fal_sdu

This parameter conveys value that is used for the Duplicate_FAL-SDU parameter.

remote_dlsap_address

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

status

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

reported_status

This parameter conveys a Data Link Layer event status.

local timeliness

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

remote timeliness

This parameter conveys value that is used for the Remote_Timeliness parameter.
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[.2 DLL Mapping of QUB-CL AREP Class

This clause describes the mapping of the QUB_CL AREP Class 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 this AR class. A means to configure and
monitor the values of these attributes will be provided in the future IEC 61158-7.

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

CLASS: QubCl

PARENT CLASS: QueuedUser-TriggeredBidirectionalConnectionlessAREP

ATTRIBUTES:

1 (m) KeyAttribute: LocalDIsapAddress

2 (m) Attribute: RemoteDlIsapAddress

3 (m) Attribute: LocalDIsapRole (Basic)

4 (m) Attribute: DefaultQosAsSender

4.1 (m) Attribute DlIPriority (Urgent, Normal, TimeAvailable)
4.2 (m) Attribute: MaxConfirmDelayOnUnitdata

4.3 (m) Attribute: DIpduAuthentication (Ordinary, Source,
4.4 (m) Attribute: DISchedulingPolicy (Implicit)

4.5 (m) Attribute: DleRemoteConf (True, False)

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

6 (c) Constraint: ExplicitQueue = True

6.1 (m) Attribute: SendingQueueBindings

6.1.1 (m) Attribute: MaxQueueDepth

6.1.2 (m) Attribute: MaxDlsdySize

6.2 (m) Attribute:
6.2.1 (m) Attribute:
6.2.2 (m) Attribute:

DLL SERVICES:
1 (m) OpsService:
2 (c) Constraint:

2.1 (m) OpsServi

.2.1 Attributes@

1.2.1.1  LocalDlsg

This gttribute specifies thex® ess to which this AREP is attached. It supplies the value for
the “DL(SAP)<address! ps pecified in the DLL.

This attrilplt lowing three subattributes: Link Address, Node Address, and Selector
1.2.1.2

This gttribute specifi e remote address to which FAL-PDUs are sent (for Source AREPS), gr from

which|they are received (for Sink AREPS).

If the| RemoteAddressConfigurationType 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 subattributes: Link Address, Node Address, and Selector.
1.2.1.3 LocalDlsapRole

This attribute specifies the behavior of the local DLSAP to be used. No DLCEPs are needed on this
Basic DLSAPRole.

This attribute supplies the value for the “DL(SAP)-role” parameter specified by the DLL.
1.2.1.4  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.
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1.2.1.4.1 DlIPriority

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

This attribute supplies the value for the “DLL priority” parameter of the DLL. The values Urgent,
Normal, and Time-Available correspond to URGENT, NORMAL, and TIME-AVAILABLE as defined in
the Fieldbus Data Link Layer specification, respectively.

NOTE It is not possible to use different priorities for each FAL-PDU sent from the same QUB_CL
AREP. The priority is identical on the sending way and on the receiving way.

1.2.1.4.2 MaxConfirmDelayOnUnitdata

This attribute specifies the maximum confirmation delay for a local confirmation from a DL-Unitdata
request primitive.

This gttribute supplies the value for the “Max confirm delay on locally;eqQ tdata”
parameter of the DLL.

1.2.1.4)3 DlpduAuthentication

This gttribute supplies the value for the “DLPDU authenticatigr” para . values
Ordinary, Source, and Maximal correspond to ORDINARY, SO 3 ‘ i in the
Fieldbus Data Link Layer specification, respectively.

1.2.1.4/4 DISchedulingPolicy
This gttribute provides the guidance to the : \REP,

This gttribute supplies the value for DL- Sc aduling ibute-Only the value Implicit is used. It
corregponds to IMPLICIT as defined in th a.Link\Layer specification.

1.2.1.4]5 DleRemoteConf
This attribute specifies, wherxtrue
1.2.1.4  ExplicitQueue
This 4ttribute sp, /
gueugs are explici o

means that queues wH
1.2.1.5]1

eiving
False

The fq Ilowm L e ici i i ) ing part,
the qyeue ivi iti

1.2.1.5)2

This attribute
receivjng.

ng or

This a1ttribute supplies the value for the “Maximum queue depth” parameter of the DLL.
1.2.1.5.3 MaxDlsduSize

This attribute specifies the maximum length of an FAL-PDU that can be sent or received by the DLL.
This attribute supplies the value for the “Maximum DLSDU size” parameter of the DLL.
I.2.2  DLL Services

Refer to annex C for DLL service descriptions.
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[.3 QUB-CL ARPM State Machine
.3.1 QUB-CL ARPM States
The defined states and their descriptions of the QUB-CL ARPM are listed below:

Table 1.4 — QUB-CL ARPM States

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

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

/\ /\ S4, S6, S8
D2 DA DA

1.3.2 | QUB-CL ARPM State Table

R7,R
R1

CLOSED

Figure I.1 — State Transition Diagram of the

TNZ; TLvr,; TR0

Table I.5 — QUB-CL ARPM State W - dpr\Tr sactions
# Current | Event N\ Next State
State Action
S1 CLOSED EST_req OPEN
EST_cnf(+) {
arep_id := tArepId
user_dat "
S2 OPEN Abort req CLOSED
no ctlo taken)
S3 OPEN Sured OPEN
S4 QREN CS_req OPEN
88 DnmnrnArlrlrncannfig||r:xrir\nT\11'r'\n = “Erpop”

&& Role = “Client” || “Peer”

FAL-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
called_address := remote_dIsap_address,
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_ReqPDU",
fal_data := user_data)
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Current
State

Event
Action

Next State

S5

OPEN

CS_rsp
&& ConfigurationType = “Linked”
&& Role = “Server” || “Peer”

FAL-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
called_address := Remote_dlsap_address,
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_RspPDU",
fal_data := user_data)

}

OPEN

S6

oo

o
=4

P
m
x

S—sp
&& RemoteAddressConfigurationType = “Free”
&& Role = “Server” || “Peer”

FAL-PDU_req {
dmpm_service_name := "DMPM_Unitdata_req",
arep_id := GetArepld (),
called_address := remote_dlsap_address,
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_RspPDU",

fal_data := user_data)
} /\

OPEN

S7

OPEN

UCS_req
&& ConfigurationType = “Linked”
&& Role = “Server” || “Peer”

FAL-PDU_req {
dmpm_service_name :="D
arep_id := GetArepld (),

called_address := Remote dlsass,

OPEN

S8

OPEN

d_saddress :>femote_dlIsap_address,
Isdu’ := BuildFAL-PDU (

OPEN
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# Current Event Next State
State Action
R1 OPEN FAL-PDU _ind OPEN
&& dmpm_service_name = “DMPM_Unitdata_ind”
&& ConfigurationType = “Linked”
&& RemoteDlsapAddress = calling_address
&& FAL_Pdu_Type (fal_pdu) = “CS_ReqPDU”
&& Role = “Server” || “Peer”
CS ind {
arep_id := GetArepld (),
remote_dlsap_address := “null”,
USer_daia .= fal_pau
} AN
R2 OPEN FAL-PDU _ind OPEN
&& dmpm_service_name = “DMPM_Unitdata_ind”
&& RemoteAddressConfigurationType = “Free”
&& FAL_Pdu_Type (fal_pdu) = “CS_RegPDU"
&& Role = “Server” || “Peer”
CS_ind {
arep_id := GetArepld (),
remote_dlsap_address := calling_address, /\
user_data := fal_pdu
} @
R3 OPEN FAL-PDU _ind OPEN
&& dmpm_service_name = “DM
&& ConfigurationType = “Linked
&& Role = “Client” || “Peer”
CS_cnf{
arep_id :=
remoiexdisap\ addresg = "nuli}
SERER
R4 OPEN i OPEN
‘DNMPM2Unitdata_ind”
iQNType = “Free”
‘CS_RspPDU”
p_address := calling_address,
R5 OPEN FAL-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Unitdata_ind”
&& ConfigurationType = “Linked”
&& RemoteDlsapAddress = calling_address
&& FAL_Pdu_Type (fal_pdu) = “UCS_PDU”
&& Role = “Server” || “Peer”
UCS _ind {
arep_id := GetArepld ()
remote_dlsap_address := “null”,
user_data := fal_pdu
}
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# Current Event
State Action

Next State

R6 OPEN FAL-PDU _ind

&& dmpm_service_name = “DMPM_Unitdata_ind”
&& RemoteAddressConfigurationType = “Free”
&& FAL_Pdu_Type (fal_pdu) = “UCS_PDU”

&& Role = “Client” || “Peer”

UCS_ind {
arep_id := GetArepld (),
remote_dlsap_address := calling_address,
user_data := fal_pdu

i

OPEN

R7 OPEN FAL-PDU_Ind

OPEN

&& dmpm_service_name = "DMPM_Unidata_cnf"
&& FALPdu_Type(fal-pdu) = "CS_Req PDU"

&& Role ="Client || Peer"

&& dl-status <> success

CS_Cnf{
arep_id := GetArepld(),
remote_dlsap_address := null if Linked otherwise calling_addess,
user_data := null,
result := dl_status

} N

R8 | |oPEN FAL-PDU_Ind \)

&& dmpm_service_name = "DMPM_Unidata (cnf\

&& FALPdu_Type(fal-pdu) = "

&& Role = "Client || Peer"
&& dl-status = "success"

(no action)

OPEN

R9 OPEN FAL-PDU_Ind

OPEN

R10 OPEN

N

OPEN

133 FunctWy QUB-CI ARPM

Table 1.7 — Function GetArepld ()

Name GEtATEPT ) Used ARPM

Input Output
(none) AREP Identifier

Function

Returns a value that can unambiguously identify the current AREP.
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Table 1.8 — Function BuildFAL-PDU

Name BuildFAL-PDU Used in ARPM
Input Output
fal_pdu_name, disdu

calling_dIcep_address,
called_dlcep_address,
fal_data,

fal_id,
fal_reason_code,
fal_additional_detail

Function

Builds an FAL-PDU out of the parameters given as input variables.

Table 1.9 — Function FAL-Pdu_Type [\
Name FAL_Pdu_Type Used in ARPM / N\ =N
Input Output \
dis_usg¢r_data One of the FAL-PDU types\defined ¥ clause 4.
Functidn |

This fupction decodes the FAL-PDU that is conveyed in the dIs_user_data parametenand retriees\ope of\the FAL-PDU

types.

AN

&

DX
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Annex J
(normative)

Queued Usertriggered Bidirectional-Segmentation (QUB-Seg) ARPM
(Normative)

J.1 Primitive Definitions

J.1.1  Primitives Exchanged between ARPM and FSPM
FabteI-="Primitivestssued-by FSPitoARPM
Primitjve Name Source [ Associated Parameters Functions /
EST_feq FSPM user_data This is an FAL internal primitive us convey a}\?ablish
request primitive from the FSPM to'the AR%
EST_fsp(+) FSPM user_data This is an FAL internal primitiv&sé{(\m\c?enwysh
response(+) primitive from the o the-AR
EST_fsp(-) FSPM user_data This is an FAL internal p@ltlwxzrwgabhsh
response(-) prlmltlve,f(om he FSP AR
Abort |req FSPM identifier, reason_code, This an FAL interndl pri to com& an Abort reqyest
additional_detail primitive from the FS
CS_rqq FSPM user_data This is an/ﬁf_ |nterWseﬂ>o convey a Confirmed
Send (CS) request, primitivefrom the PSPM to the ARPM.
CS_r9p FSPM user_data ThIS i W\Qf W;)uy to convey a Confirmefd
(CS) r Z)Rmtlve m the FSPM to the ARPM
UCS feq FSPM remote_dlsap_add@ss, is is a@AL |r\t:§n\aLﬁn ‘e used to convey an Unconfifmed
user_data NSend (UCS)-reguest primitive from the FSPM to the ARPM
Table J.2 — Primjtives issu ARRM to FSPM
Primitive Name | Source | Assqciated Parameters F\q:tlon\s\
EST_jnd ARPM arﬁﬁ\ﬁfd%\ is)s agpF}nL internal primitive used to convey an Establigh
indicatiopNdrimitive from the ARPM to the FSPM.
EST_¢nf(+) ARPM (Museu@\ is is @n FAL internal primitive used to convey an Establish
xesponse(+) primitive from the ARPM to the FSPM.
EST_¢nf(-) @FB gep_id,%e data is is an FAL internal primitive used to convey an Establish
response(-) primitive from the ARPM to the FSPM.
Abort|ind ARPK ep i \/ This is an FAL internal primitive used to convey an Abort
locally( primitive from the ARPM to the FSPM.
identifi on_gode,
\a%qition detall
CS_ind AN rep \d, usgr_data This is an FAL internal primitive used to convey a Confirmed
N Send (CS) indication primitive from the ARPM to the FSPM
CS_cnf \ Rw\ ar?ﬁid, user_data This is an FAL internal primitive used to convey a Confirmed
& Send (CS) confirmation primitive from the ARPM to the FSPM.
UCS_jnd RPM arep_id, This is an FAL internal primitive used to convey an Unconfifmed
remote_dIsap_address, Send (UCS) indication primitive from the ARPM to the FSPM.
duplicate_fal_sdu,
user_data,
local_timeliness,
remote_timeliness

J.2 Parameters of FSPM/ARPM Primitives

The parameters used with the primitives exchanged between the FSPM and the ARPM are described

in table J.3.
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Table J.3 — Parameters used with Primitives Exchanged between FSPM and ARPM

Parameter Name Description

arep_id This parameter is used to unambiguously identify an instance of the AREP that has issued a
primitive. A means for such identification is not specified by this specification.

user_data This parameter conveys FAL-User data.

locally _generated This parameter conveys value that is used for the Locally_Generated parameter.

identifier This parameter conveys value that is used for the Identifier parameter.

reason_code This parameter conveys value that is used for the Reason_Code parameter.

additional_detail This parameter conveys value that is used for the Additional_Detail parameter.

duplicate_fal_sdu This parameter conveys value that is used for the Duplicate_FAL-SDU parameter.

remote_dlsap_address This parameter conveys value that is used for the Remote_DLSAP_Address parameter.

status This parameter conveys value that is used for the Status parameter.

reporteg—statts—————rFhis-paraneter-conveys-a-Data-Hrlcbayerevent-statts:

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

remote] timeliness This parameter conveys value that is used for the Remote_TimeIineﬁ\s\(‘parameﬁ(.

J.2.1 | DLL Mapping of QUB-Seg AREP Class

This dlause describes the mapping of the QUB-Seg AREP class to gyer. It

does not redefine the DLSAP attributes or DLME attributes that are e Data Link

Layer [specification; rather, it defines how they are used by this AR onfigufe and

monitpr the values of these attributes will be provided in the futufe |

The OLL Mapping attributes and their permitted values and the B-Seg

AREPR, class are defined in this clause.

This glass is defined to support the concuyrrent use bn the

same|AR as well as the conveyance of sgfvises wi ding a

segmentation functionality, which is invisiQ res of

CLASBICAL connections to ensure the correg



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

61158-6 [ IEC:1999 —-161 -

CLASS: QubSeg

PARENT CLASS: QueuedUser-TriggeredBidirectionalSegmentationAREP
ATTRIBUTES:

1 (m) KeyAttribute: LocalDIcepAddress

2 (m) Attribute: RemoteDlIcepAddress

3 (m) Attribute: DisapRole (Basic)

4 (m) Attribute: QosParameterSet

4.1 (m) Attribute: DicepClass (Peer)

4.2 (m) Attribute: DicepDataDeliveryFeatures

421 (m) Attribute: FromRequestorToResponder (Classical)
422 (m) Attribute: FromResponderToRequestor (Classical)
4.3 (m) Attribute: Priority

431 ) Adttratte: BiPHerty-{brgenrtNormal—TFimedvattable)
432 (m) Attribute: DlIPriorityNegotiated (Urgent, Normal, TimeAvaila
4.4 (m) Attribute: DIpduAuthentication (Ordinary, Source, Maximal)
4.5 (m) Attribute: ResidualActivity

451 (m) Attribute: ResidualActivityAsSender (True, False)
45.2 (m) Attribute: ResidualActivityAsReceiver (True, False)
4.6 (m) Attribute: MaxConfirmDelay

46.1 (m) Attribute: MaxConfirmDelayOnDIConnect

4.6.2 (m) Attribute: MaxConfirmDelayOnDIData

4.7 (m) Attribute: DISchedulingPolicy (Implicit)

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

4.9 (c) Constraint: ExplicitQueue = True

49.1 (m) Attribute: MaxDlsduSizes

49.1.1 (m) Attribute: 3

4.9.1.2 (m) Attribute:

4.9.1.3 (m) Attribute:

49.1.4 (m) Attribute:

4.9.2 (m) Attribute:

4.9.2.1 (m) Attributex

4.9.2.2 (m)

493 (m)

4.9.3.1 (m)

4.9.3.7 (m)

DLL SERVICES:
(m)

J.2.1.1
J.2.1.31

LocalDlcepAddress
This attri ifies the local DLCEP r nd identifies the DL CEP.
The value of this attribute is used as the “DLCEP-address” parameter of the DLL.

NOTE 1 The value of this attribute is also carried in the Establish Request PDU.

This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTE 2 Since the local Link and Node addresses are set by the Network Management, only the
Selector portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.

J.2.1.1.2 RemoteDlcepAddress
This attribute specifies the remote DLCEP address and identifies the DLCEP.

This attribute supplies the value for called DLCEP-address of the DL-Connect service.
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NOTE The value of this attribute is also carried in the header part of the Establish Request PDU.
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.
J.2.1.1.3 DlsapRole

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

This attribute supplies the value for the “DL(SAP)-role” parameter. The possible value Basic
corresponds to BASIC as defined in the Data Link Layer specification.

J.2.1.1.4  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.

J.2.1.114.1 DlcepClass

This gttribute supplies the value for the “DLCEP class” parameter of the DLk y e value of
this attribute is Peer and corresponds to Peer defined by the DLL.

J.2.1.11.4.2 DlcepDataDeliveryFeatures

Thesd two attributes specify data delivery features of the DLL.

The permitted values Classical and Disordered correspond Qtive L and
DISORDERED defined by the Data Link Layer specificatigh.

The HromRequestorToResponder and FromResponeerfoRe attri same
value.

J.2.1.1.421 FromRequestorToRespond

This gttribute specifies the DLL data defivery feature 9 wvhose
Initiatgr attribute has a value of “True” to the r P data
delively features from reques value
" CLABSICAL " is allowed since th

J.2.1.1.4.2.2 FromRegp«¢

This attribute specifies t whose

Initiatgr attribute h ote AREP. It supplies the value for the “DLCEP data
delivefy features fron SPOR S estor” parameter defined in the DLL. Only the|value
" CLABSICAL "is a - isordered segments would corrupt the FAL PDUs.

J.2.1.1.4.3 Priori
J.2.1.1.4.3,1

NOTH i ible to use different priorities for each FAL-PDU sent from the same QUB AREP.
Also, it is not-pérmitted 10 use different priorities for the send and receive conveyance paths.

J.2.1.1.43.2° DllPriorityNegotiated

This attribute specifies the negotiated value of the DLL priority.
J.2.1.1.4.4 DlpduAuthentication
This attribute specifies the lower bound of the length of DL-addressing to be used by the DLL.

This attribute supplies the value for the “DLPDU-authentication” parameter of the DLL. The permitted
value Ordinary, Source, and Maximal correspond to ORDINARY, Source, and MAXIMAL, respectively,
as defined in the Fieldbus Data Link Layer specification.

J.2.1.1.4.5 ResidualActivityAsSender

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


https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

61158-6 [ IEC:1999 —-163 -

J.2.1.1.4.6 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.”

J.2.1.1.4.7 MaxConfirmDelay

This attribute specifies the maximum confirmation delay of certain DLL connection-oriented services.
J.2.1.1.47.1 MaxConfirmDelayOnDIConnect

This attribute specifies 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.

J.2.1.1.

This attribute specifies the maximum confirmation delay for a confirmation frogy

This
specif

J.2.1.Y4

This g

the DU

This 4
value

J.2.1.1.4.
J.2.1.1.

This g
from t

This §
DLL.

J.2.1.1.

This 4
from t

This 4
DLL.

4.7.2 MaxConfirmDelayOnDIData

a DL-Data(servig

httribute supplies the value for the “Maximum confirmation de
ed in the Data Link Layer specification (IEC 61158-3).

4.8 DISchedulingPolicy

ttribute provides the guidance to the DLL on the sched
L tries to transmit the FAL-PDU as soon as possible.

4.9.2 MaxDlsd

ttribute sp <
ne AREP whose M

ttribute supp

J.2.1.1.4.9.

This 4
from t

J.2.1.1.4.9.

This 4
from t

ttribute specifies the negotiated value of the maximum length of an FAL-PDU that can b
he AREP whose Initiator attribute has a value of “False” to the remote AREP.

e.

meter

\REP,

mitted

P sent

of the

P sent

of the

P sent

P sent

J.2.1.1.49.5 SendingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store sending FAL-PDUs.

This attribute supplies the value for the “Buffer-and-queue bindings as sender” parameter of the DLL.
J.2.1.1.49.6  ReceivingBufferOrQueueldentifier

This attribute provides a local means to identify a queue that is used to store receiving FAL-PDUs.

This attribute supplies the value for the “Buffer-and-queue bindings as receiver” parameter of the DLL.
J.2.1.1.49.7 MaxSendingQueueDepth

This attribute specifies the maximum number of FAL-PDUs that can be queued for transmission.
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This attribute supplies the value for the “Maximum queue depth” parameter of the DLL for Send

queues.

J.2.1.1.49.8 MaxReceivingQueueDepth

This attribute specifies the maximum number of FAL-PDUs that can be queued at reception.

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

gueues.

J.2.1.2 DLL Services

Refer to annex C for DLL service descriptions.
J.3 QUB-Seg ARPM State Machine

J.3.1 | QUB-Seg ARPM States
The dgfined states and their descriptions of the QUB-Seg ARPM are listed b

Table J.4 — QUB-Seg ARPM States

CLOSED The AREP is defined, but not capable of sending or receiving sendhor receiv
Establish service FAL-PDUs while in this state.

14

OPEN The AREP is defined and capable of sending or recelvn}gﬂQL\RDU§\
REQUEPBTING (REQ) [The AREP has sent an Establish Request FAL-PDU and.js wali spon from the rempte
IAREP.

RESPONDING (RSP) [The AREP has received an Establish Request f’AL PDU, WEs}bhsh indication prim

is waiting for a response from its user.

tive and

REPLIED (REPL) The Server AREP has issued an EST ;S,KG)\{WVMN W&Né; for receiving a "connection

established" indication from #e DLL.

SAME Indicates that the next staté\ls th}\saﬁe as tl’é curréqt state’ ]\/

e

<: CLOSED SB\Rll\RhZ R15, m@\&n

- O R2 R
R1
R2, R3

R13

R17,R19,R21,R22,R23,R24,
R28 R29,R31 R32

R14

R6, R8, R9,
R9, RSO R34 R30,R34

OPEN

S6,S7,R6,R8,

R9,R10,R25,
R26,R30,R33,
R27,R34

Figure J.1 — State Transition Diagram of QUB-Seg ARPM
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J.3.2

QUB-Seg ARPM State Table

Table J.5 - QUB-Seg ARPM State Table - Sender Transactions

Current
State

Event
Action

Next State

S1

CLOSED

EST_req
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Free”

RemoteDlcepAddress := remote_dlcep_address,

FAL-PDU _req {
dmpm_service_name := "DMPM_Connect_req",

REQ

e Catl P2 AN
rCPo— = O CuePToTOny
called_address := “default disap address”,
calling_address := “default dlsap address”,
local_dIcep_address := LocalDlcep,
disdu := BuildFAL-PDU (
fal_pdu_name := "EST_RegPDU",
calling_dlcep_address := LocalDIcepAddress,
called_dlcep_address := RemoteDlIcepAddress,
fal_data := user_data)

}

S2

CLOSED

EST req N \/
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Linked

FAL-PDU _req {
dmpm_service_name :=
arep_id := GetArepld (),

REQ

S3

“pdu_name := "EST_RspPDU",
|_data := user_data)

REPL

S4

EST _rsp(-)

CLOSED

FAC-PDU_Teq {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
reason := "connection rejection—transient condition",
disdu := BuildFAL-PDU (
fal_pdu_name := "EST_ErrPDU",
fal_data := user_data)
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Current
State

Event
Action

Next State

S5

NOT
CLOSED

Abort_req

FAL-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
reason := "disconnection—normal condition",
disdu := BuildFAL-PDU (
fal_pdu_name := "Abort_PDU",
fal_id := identifier,
fal_reason_code := reason_code,
fal_additional_detail := additional_detail)

}

CLOSED

S6

OREN

OPEN

SS—ree
&& Role = “Client” || “Peer”
&& PDU length < MaxDlsduSizeFromRequestorNegotiated

FAL-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_ReqPDU",
fal_data := user_data)

}

S7

OPEN

CS_rsp
&& Role = “Server” || “Peer”
&& PDU length < MaxDlsduSizeFromReque

FAL-PDU_req {
dmpm_service_name :="
arep_id := GetArepld (),
disdu := BuiIdFAL PDU (

fal pdu name :

OPEN

S8

OPEN

OPEN
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Current
State

Event
Action

Next State

S9

OPEN

CS_req
&& Role = “Client” || “Peer”
&& PDU length >= MaxDlIsduSizeFromRequestorNegotiated

for (n := 1 to (PDU length - 1) div (MaxDIsduSizeFromRequestorNegotiated-1)+1)
FAL-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
disdu := BuildFAL-Segment (
fal_pdu_name :="CS_ReqPDU",
fal_data := Segment _data, n)
}

endfor

OPEN

NOTE 1 When the length of the FAL-PDU is greater or equal to max size DIsdu

NOTE 3 The first APDU-Segment to be sent through
Segment_data 1 and so on.

S10

OPEN

CS_rsp
&& Role = “Server” || “Peer”
&& PDU length >= MaxDlsduSizeFromRequg

for (n := 1 to (PDU length -
FAL-PDU_req {

OPEN
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Current
State

Event
Action

Next State

S11

OPEN

UCS_req
&& Role = “Server” || “Peer”
&& PDU length >= MaxDlIsduSizeFromRequestorNegotiated

for (n := 1 to (PDU length - 1) div (MaxDIsduSizeFromRequestorNegotiated-1)+1)
FAL-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
disdu := BuildFAL-Segment (
fal_pdu_name := "UCS_ReqgPDU",
fal_data := SEgment _data, n)
}

endfor

OPEN

NOTE 3 The first APDU-Segment to be sent through

Segment_data 1 and so on.

Table J.6 — ARPM state table - R(éa er trw

Current
State

A V( Q) >

Next State

R1

CLOSED

Connect_ind
&& Initiator = “True”

FAL-PDU_req {

CLOSED

R2

CLOSED

N

CLOSED

R3

CLOSED

onnect\ind
&& Titiagdr = “False”
&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”

& - RamotebDlcepAddrass. callina—dlcep—address
g .

CLOSED

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Remote Address Mismatch",
disdu := “null”
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# Current Event Next State
State Action
R4 CLOSED | Connect_ind RSP
&& Initiator = “False”
&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
RemoteDlcepAddress := calling_dlcep_address,
MaxDlsduSizeFromRequestorNegotiated := disdu_size_from_requestor,
MaxDlsduSizeFromResponderNegotiated := disdu_size_from_responder,
EST_ind {
arep_id := GetArepld (),
user_data := dIs_user_data
1
J
R5 CLOSED | Connect_ind RSP
&& Initiator = “False”
&& FAL_Pdu_Type (dIs_user_data) = “EST_RegPDU”
&& RemoteAddressConfigurationType = “Linked”
&& RemoteDlcepAddress = calling_dIcep_address
MaxDlsduSizeFromRequestorNegotiated := disdu_size_from_re§uestor;
MaxDlIsduSizeFromResponderNegotiated := disdu_size_frop )
EST_ind {
arep_id := GetArepld (),
user_data := dIs_user_data
}
R6 RSP Connect_ind SAME
REPL && Initiator = “False”
OPEN
R7 RSP CLOSED
REPL
OPEN
Abort/ind {
arep_id := GetArepld (),
locally_generated := "True",

laentirier .— "FAL",
reason_code :="Invalid FAL-PDU"
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Current
State

Event
Action

Next State

R8

RSP
REPL
OPEN

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”

&& RemoteDIcepAddress <> calling_dIcep_address

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "AREP Busy",
disdu := “null”

}

SAME

R9

RSP

SAME

REPL
OPEN

o $acl

&& Initiator = “False”

&& FAL_Pdu_Type (dIs_user_data) <> “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”

&& RemoteDIcepAddress <> calling_dIcep_address

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),

reason := "Invalid FAL-PDU",
disdu := “null”

}

R10

REQ
OPEN

Connect_ind
&& Initiator = “True”
&& RemoteDIcepAddress <> ¢

FAL-PDU_req {
dmpm_service_name := “D
arep_id := GetArepld (),
reason := "Multiple Initiator

SAME

R11

REQ
OPEN

Z GetArepld (),
_generated := "True",

ifier := "FAL",

reason_code := "Multiple Initiators"

CLOSED
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Current
State

Event
Action

Next State

R12

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) <>“EST_RspPDU”

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”

h

Abort_ind {
arep_id := GetArepld (),

CLOSED

localbhiaenaratad = "Trual
ety — g 7

identifier := "FAL",
reason_code :="Invalid FAL-PDU"
} N

R13

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) = “EST_RspPDU”

ResetintermediatePDU ()

MaxDlsduSizeFromRequestorNegotiated := disdu_size_frdm_reguestor,
MaxDlIsduSizeFromResponderNegotiated := disdu_si
DllIPriorityNegotiated := dll_priority,

EST_cnf(+) {

arep_id := GetArepld (),
user_data := dIs_user_dafa
}

OPEN

R14

REPL

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Connection\Established_ind”
Resetlntermw Q
IN

OPEN

R15

REQ

FAL-PDU [in ~—"

CLOSED

R16

REQ

reason := "Invalid DL-Event",
disdu := “null”

CLOSED

T

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Invalid DL-Event"
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Current
State

Event
Action

Next State

R17

NOT
CLOSED

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Disconnect_ind"
&& fal_pdu <> “null”

&& FAL_Pdu_Type (fal_pdu) = “Abort_PDU”

Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := Abortldentifier (fal_pdu),
reason_code := AbortReason (fal_pdu),
additional_detail := AbortDetail (fal_pdu)
}

CLOSED

R18

REDR]

AL PO o
7T Do g

&& ((dmpm_service_name <> “DMPM_Disconnect_ind”)
&& (dmpm_service_name <>*DM_Connection_Established_ind"))

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",
disdu := “null”

2

Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”",
reason_code := “Invalid g
additional_detail := “null”

}

CLOSED

R19

REPL
RSP
OPEN

FAL-PDU_ind
&& dmpm_service_name = “D

CLOSED

R20

REQ

Abort_ind{
arep_id := GetArepld (),

CLOSED

focatty_generated = ~“True ",
identifier := “FAL”",

reason_code := “Invalid FAL-PDU”,
additional_detail := “null”
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Current
State

Event
Action

Next State

R21

OPEN

FAL-PDU_ind
&& ((dmpm_service_name <> “DMPM_Disconnect_ind”)
&& (dmpm_service_name <> “DMPM_Data_ind"))

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",
disdu := “null”

2

Abort_ind{

CLOSED

avnp_ir] = f"ntl\vnplrl (),
locally_generated := "True",
identifier := “FAL”",

reason_code := “Invalid DL-Event”,
additional_detail := “null”

}

R22

NOT
CLOSED

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Disconnect_ind"
&& fal_pdu = "null"

&& originator = "remote_dls_provider"

Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := “Data Link Lay
reason_code := reason,
additional_detail := "null"

}

CLOSED

R23

NOT
CLOSED

FAL-PDU_ind
&& dmpm_service_name = “D
&& fal_pdu ="pdl

CLOSED

R24

NOT
CLOSED

_id := GetArepld (),
locally_generated := "True",
identifier := “Data Link Layer”,

CLOSED

reasor_code .= Tedsorl,
additional_detail := "null"
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Current
State

Event
Action

Next State

R25

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind"
&& Role = “Peer” || “Server”

&& FAL_Pdu_Type (fal_pdu) = “CS_ReqPDU”
&& AddSegment (fal_pdu) = “OK”

if (MoreFollows(fal_pdu) = “False”)
CS_ind {
arep_id := GetArepld (),
user_data := GetlntermediatePDU ()

}

endif

OPEN

NOTE When the length of an FAL-PDU is greater or equal to the max size D)
negotiated, the DLL delivers the received APDU segments, starting with the APDU
segment 1 and ending with the APDU segment N (the same order as the
sender). Each APDU_Segment contains an FAL header and a Segme
disconnects the channel if a DLL frame (segment) is missing, the Q
reassembles the Segment_data of the N received APDU segments.

“GetintermediatePDU" gives the original FAL-APDU,—~_

R26

OPEN

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Data_ind”

&& Role = “Client” || “Peer”
&& FAL_Pdu_Type (fal_pdu) = ‘€S Q

&& AddSegment (fal_pdu) = “

CS_cnf {
arep_id := GetArepId 0,

ave a Header with bit 4 = 1, and the last APDU Segment shall
bit 4 = 0. The function “AddSegment” removes the header of the

tintermeyiatePDU” gives the original FAL-APDU.

OPEN
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# Current Event Next State
State Action
R27 OPEN FAL-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Data_ind"
&& Role = “Server” || “Peer”
&& FAL_Pdu_Type (fal_pdu) = “UCS_ReqPDU"
&& AddSegment (fal_pdu) = “OK”
if (MoreFollows(fal_pdu) = “False”)
UCS_ind {
arep_id := GetArepld (),
remote_dlsap_address = “null”,
user_data := fal_pdu
}
andif
NOTE When the length of an FAL-PDU is greater or equal to the max size
negotiated, the DLL delivers the received APDU segments, starting with the
1 and ending with the APDU segment N (the same order as they were
Each APDU_Segment contains a FAL header and a Segment_data. {he RLh disc
the channel if a DLL frame (segment) is missing, the QUB_Seg protocel rea
Segment_data of the N received APDU segments. The N-1 APP
Header with bit 4 = 1, and the last APDU_Segment shall have
function * AddSegment removes the header of the APDU
Segment_data to the previous received Segment_ data Once th
appended together without any gap, the function “
FAL-APDU.
R28 || OPEN | FAL-PDU_ind \/ CLOSED
&& dmpm_service_name = “DMPM_Data_ind
&& Role = “Peer” || “Server” Q
&& FAL_Pdu_Type (fal_pdu) ; CS_RegPD
R29 CLOSED
FAL-PDU_req {

ampm_service_Tidime .= "DNMFIVI_DISCOoNnnect_req-,
arep_id := GetArepld (),

reason := "Invalid FAL-PDU",

disdu := “null”

h

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid FAL-PDU",
additional_detail := "null"
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Current
State

Event
Action

Next State

R30

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_Cnf(-)"
&& Role = “Server”

&& FAL_Pdu_Type (fal_pdu) <> “CS_RspPDU"

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”

h

Abot—ind L
L

CLOSED

arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,

reason_code := “Invalid FAL-PDU",
additional_detail := "null"

}

R31

OPEN

FAL-PDU _ind
&& dmpm_service_name = “DMPM_Data_Cnf"
&& Role = “Client”

&& FAL_Pdu_Type (fal_pdu) <> “CS_RspPDU”

FAL-PDU_req {

dmpm_service_name := “DMPM_Disco t\regy
arep_id := GetArepld (),
reason := "Invalid FAL-PH
disdu := “null”
h
Abort_ind {

RY

\) CLOSED

R32

OPEN

(falpduy <> “CS_ReqPDU")
al_pdu) <> “CS_RspPDU")
_pdu) <>“UCS_ReqPDU"))

m>sefvice_name := “DMPM_Disconnect_req”,
id := GetArepld (),

n := "Invalid FAL-PDU",

disdu := “null”

h

CLOSED

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid FAL-PDU",
additional_detail := "null"
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# Current Event
State Action

Next State

R33 OPEN FAL-PDU_Ind

&& dmpm-service-name = "DMPM_Data_Cnf(-)"
&& Role ="Client || Peer"
&&FAL_Pdu_Type(fal_pdu) = "UCS_ReqPDU"

FAL_PDU_Req{
dmpme-service-name := "DMPM_Disconnect-req"
arep-1d := GetArepld(),
reason := "dl-status",
dl-sddu := "null"

}

Abhort Inrlf

OPEN

arep Id = GetArepld()
locally-generated := "true"
Identifier := "Data Link Layer"
reason code := reason
additional_detail := "null"

}

R34 NOT ErrorTOARPM
CLOSED

(no actions taken)

the ErrorTOARPM primitive.

NOTE 2 This event mainly occ

this failure to pectyfe*FAL ser.

SAME

\J

J.3.3 | Functions used -S ARP
F ction GetArepId

Name GetAﬁgplq) < \ Used in ARPM

Input Output

(none) AREP Identifier

Functign
Return avaluemna bigliQusly entlfythe current AREP.

<\\ AN \ Table J.8 — Function BuildFAL-PDU

Name PBuildPAL-PDU Used in ARPM

Input \) Output
fal_pdy _name, disdu

calling |dleep~address,
called_picep address,

fal_data,

fal_id,
fal_reason_code,
fal_additional_detail

Function
Builds an FAL-PDU out of the parameters given as input variables.
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Table J.9 — Function FAL_Pdu_Type

Name

FAL_Pdu_Type

Used in

ARPM

Input
dis_user data

Output

One of the FAL-PDU types defined in the FAL-PDUs section.

Function

This function decodes the FAL-PDU that is conveyed in the dIs_user_data parameter and retrieves one of the FAL-PDU

types.
Table J.10 — Function Abortldentifier
Name Abortldentifier Used in ARPM
Input Output
fal_pdu The Identifier parameter of the Abort service.
Functign |
This fupction decodes the Abort_PDU that is conveyed in the fal_pdu parameter and extracts the Identifier parameter:
Table J.11 — Function AbortReason (\\ \ \
Name AbortReason Used in ARPM™N_ NS
Input Output \ \Z
fal_pdd The Reason C,oﬂ\pg eter of'the ARort service.
Functign | \ \$>
This fupction decodes the Abort_PDU that is conveyed in the fal_pdu r?mﬁ@r\a{ tracts the Reason Code paramgter.
Table J.12 — Functin\A tath
Name AbortDetail ( Ogeq)ln k &\BbM\/
Input \Qutpk
fal_pdd T}‘rQAdc\mLonal Detall parameter of the Abort service.
Functign |
This fupction decodes the Abort_PDU that is conveyed in the er and extracts the Additional Detail parameter.
,\\qﬁl 1(3\ \Lo\n BUML -Segment
Name BuildFAL- Sedmen Used in ARPM
Input \/ Output
fal_pdy _name, disdu
fal_datg,
segmeft_number /\
Functig
Builds ram ers given as input variables. The segment_number must be >= 1 and definep,
which thefeturned segment. This function adds the FAL-Header to each segment. It sets bit
4 of the that'there are more segments to be sent, when it is not the last segment. Otherwisg bit 4
is set t -Header is identical in all segments of one FAL-PDU.
Table J.14 — Function MoreFollows
Name MoreFollows Used in ARPM
Input Output
d|s user rl:\r:\ Boolean value

Function

Header is set. Otherwise it returns "False".

This function inspects the FAL-PDU that is conveyed in the dis_|

user_data parameter and returns "True", if bit5 of the FAL-

NOTE The following three functions make use of

a persistent variable IntermediatePDU, in which all

segments of the current FAL User Data are stored by the receiver of this data.
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Table J.15 — Function ResetintermediatePDU

Name ResetIntermediatePDU Used in ARPM
Input Output
(none) (none)

Function

This function removes all segments which have so far been collected from the IntermediatePDU.

Table J.16 — Function AddSegment

Name AddSegment Used in ARPM
Input Output
dis_user_data Error Code

Functign |
This fupction adds the received dis_user_data as a new segment to the IntermediatePDU. It checkg segments reassenpbling
protocql error. If no error was detected during these checks, the error code "OK" is returned.

Table J.17 — Function GetIntermediatePDU (\\ \ \

Name GetintermediatePDU Used in ARPM™N_ NN
Input Output \ \/
(none) fal_user_data N

Functign | X \)
This fupction returns the complete FAL user data, which was received inMultiple.segrments: "After this-function call the
variabl¢ IntermediatePDU does not contain any segments.

&
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Annex K
(normative)

Queued Usertriggered Bidirectional-Flow Control (QUB-FC) ARPM

K.1 QUB-FCPrimitive Definitions
K.1.1 Primitives Exchanged between ARPM and FSPM

Table K.1 — Primitives issued by FSPM to ARPM
Primifive Name Source | Assoclated Parameters | Functions

EST |req FSPM | user_data This is an FAL internal pr|m|t| sed to nvey an
Establish request primitive fro e ES\P the ARPM.

EST |rsp(+) FSPM | user_data This is an FAL internal p used\tosgnvey an
Establish response(+) pn@& thedFSRM topthe
ARPM.

EST |rsp(-) FSPM | user_data This is an FAL intern Iprlm used towcopvey an
Establish respo 5 om he FSPM to the
ARPM.

Abor{ req FSPM | identifier, This an EAL int |m\?‘|ve sed\tb 0 convey an Abort
reason_code, request pnnzm7e fr the~ESPMto the ARPM.

additional detalil

CS_riq FSPM | user_data @al itive used to convey a
Q Conflr ed uest primitive from the F§PM
he A PM
CS_rgp FSPM | user_data ankAL intérnal primitive used to convey a
C d Send (CS) response primitive from the FSPM
(\}t\the R
UCA|req FSPM |« \h)s is arpFAL internal primitive used to convey an
Unconfirmed Acknowledged Send (UCA) request
imitive from the FSPM to the ARPM.

AR_XPN_OFF _req | FSPM reMfot dr This is an FAL internal primitive used to convey AR-XON{OFF
user_f request primitive from the FSPM to the ARPM.
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Table K.2 — Primitives issued by ARPM to FSPM

Primitive Name | Source | Associated Functions
Parameters
EST_ind ARPM [arep_id, user_data This is an FAL internal primitive used to convey an
Establish indication primitive from the ARPM to the
FSPM.
EST_cnf(+) ARPM [arep_id, user_data This is an FAL internal primitive used to convey an
Establish response(+) primitive from the ARPM to the
FSPM.
EST_cnf(-) ARPM [arep_id, user_data This is an FAL internal primitive used to convey an
Establish response(-) primitive from the ARPM to the
FSPM.
Abort_ind ARPM [arep_id, This is an FAL internal primitive use convey amAbort
locally_generated, primitive from the ARPM to the FSPM.
identifier,
reason_code, x
additional_detall (\
CS_ind ARPM [arep_id, user_data This is an FAL internal grinitixe use co e%a(
Confirmed Send (CS) indicat rimitivefron»the ARPM
to the FSPM. N
CS_gnf ARPM [arep_id, user_data This is an FAL in nal}n'§£I \ﬁi% convey a
Confirmed 3end (€S) sgnfifmation primitive from the|
ARPM to/fhe FSPM.
UCA |ind ARPM

arep_id, This FAL iffternal™pmitiveGsed to convey an
remote_dlsap_addyess, i kr@fdg Send (UCA) indication
duplicate_fal_sd\@ itive(fromhe the FSPM.

user_data

ind

AR_XPN_OFF_ | ARPM

L internal primitive used to convey a AR
indisation primitive from the ARPM to the

arep_id,
remote_dlsap_address,
user, data

K.2 |Parameters of FS

The pprameters used withthe

in table K.3. ;
Table K.3 - ;a(ﬁwq used with Prirpitives Exchanged between FSPM and ARPM

tween the FSPM and the ARPM are desfcribed

Paramgter Name

AN

Desption. ~

arep_id

N

User_data \

This,pa eter isdsed to unambiguously identify an instance of the AREP that has
isSsued a primitive. A means for such identification is not specified by this specifitcation.

Th\}s pal er conveys FAL-User data.

Locally _g@/ne}a@\(i

:I'his\Qarameter conveys value that is used for the Locally_Generated parametel.

Identifier

AN\

[Fhis p%irameter conveys value that is used for the Identifier parameter.

Reasop code

J his parameter conveys value that is used for the Reason_Code parameter.

Additignal_detail

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

Duplicgte,_ fal Jsdu

=

This parameter conveys value that is used for the Duplicate FAL-SDU parameter.

Remotesdlsap_address

This parameter conveys value that is used for the Remote_DLSAP_Address

parameter.

Status

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

Reported_status

This parameter conveys a Data Link Layer event status.

Local timeliness

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

Remote timeliness

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

K.2.1 DLL Mapping of QUB-FC AREP Class

This clause describes the mapping of the QUB-FC AREP class 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 this AR class. A means to configure and
monitor the values of these attributes will be provided in the future IEC 61158-7.
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The DLL Mapping attributes and their permitted values and the DLL services used with the QUB-FC
AREP class are defined in this clause.

CLASS: QubFC

PARENT CLASS: QueuedUser-TriggeredBidirectional-FlowControlAREP
ATTRIBUTES:

1 (m) KeyAttribute: LocalDlcepAddress

2 (m) Attribute: RemoteDlIcepAddress

3 (m) Attribute: DisapRole (Basic)

4 (m) Attribute: QosParameterSet

4.1 (m) Attribute: DicepClass (Peer)

4.2 (m) Attribute: I')Ir‘nlnhnfn nnli\/nryl:nntl wes

421 (m) Attribute: FromRequestorToResponder (Classical, Disorderee
422 (m) Attribute: FromResponderToRequestor (Classical, Disorderé
4.3 (m) Attribute: Priority

431 (m) Attribute: DlIPriority (Urgent, Normal, TimeAvailable)
4.3.2 (m) Attribute: DlIPriorityNegotiated (Urgent, Normal, Tim
4.4 (m) Attribute: DIpduAuthentication (Ordinary, Source, ¥axi
4.5 (m) Attribute: ResidualActivity

451 (m) Attribute: ResidualActivityAsSender (True/Falsg)
45.2 (m) Attribute: ResidualActivityAsReceiver (True >
4.6 (m) Attribute: MaxConfirmDelay

4.6.1 (m) Attribute: MaxConfirmDelayOnDIG

4.6.2 (m) Attribute:

4.7 (m) Attribute:

4.8 (m) Attribute:

4.9 (c) Constraint:

49.1 (m) Attribute:

49.1.1 (m) Attribute:

49.1.7 (m) Attribute;

4.9.1.3 (m)
4.9.1.4 (m)
4.9.2 (m)
4.9.2.1 (m)
4.9.2.7 (m)
DLL SERVICES:
1 (m)
2 (©

L-Connection-Established
DL-Disconnect

K.2.1.L Attributes
K.2.1.1.1/ “LocalDIcepAddress

Th' daca b 1t M +lo l LDl oD el el e +lo Dl
IS UTOULT SPTUITIT O TNT TuLdl LULT AUUlToo AlTu TUTTIUNC S T DL UL

The value of this attribute is used as the “DLCEP-address” parameter of the DLL.
NOTE 1 The value of this attribute is also carried in the Establish Request PDU.
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTE 2 Since the local Link and Node addresses are set by the Network Management, only the
Selector portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.

K.2.1.1.2 RemoteDlcepAddress
This attribute specifies the remote DLCEP address and identifies the DLCEP.
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This attribute supplies the value for called DLCEP-address of the DL-Connect service.

NOTE The value of this attribute is also carried in the header part of the Establish Request PDU.

This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

K.2.1.1.3 DlsapRole
This attribute specifies the behavior of the DLSAP that is used by the AREP.

This attribute supplies the value for the “DL(SAP)-role” parameter. The possible value
corresponds to BASIC as defined in the Data Link Layer specification.

K.2.1.1.4 QosParameterSet

This
this at

K.2.1.1.4.2 DlIcepDataDeliveryFeatures
Thesq two attributes specify data delivery features of the DLL.

The permitted values Classical and Disordered
DISORDERED defined by the Data Link Layer speci

The HromRequestorToResponder and
value.

K.2.1..4.2.1 FromRequestorToResporder

This attribute specifies the D
Initiatgr attribute has a value
delively features from regu

K.2.11.4.2.2 F<:§
This attribute spec

Initiatg i
delivef

K.2.1.1.5
K.2.1.1.5.
This attrib

NOTH

Also, it is notpermittet ' to use different priorities for the send and receive conveyance paths.

K.2.1.1.5.2/DllIPriorityNegotiated

Basic

llue of

| and

same

vhose
P data

vhose
P data

\REP.

This attribute specifies the negotiated value of the DLL priority.
K.2.1.1.6  DlpduAuthentication
This attribute specifies the lower bound of the length of DL-addressing to be used by the DLL.

This attribute supplies the value for the “DLPDU-authentication” parameter of the DLL. The permitted
value Ordinary, Source, and Maximal correspond to ORDINARY, Source, and MAXIMAL, respectively,

as defined in the Fieldbus Data Link Layer specification.
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K.2.1.1.6.1 ResidualActivity
K.2.1.1.6.1.1 ResidualActivityAsSender

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

K.2.1.1.6.1.2 ResidualActivityAsReceiver

This attribute specifies the 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.”

K.2.1.1.6.2 MaxConfirmDelay
This attribute specifies the maximum confirmation delay of certain DLL connection-oriented services.
K.2.1.1.6.2.1 MaxConfirmDelayOnDIConnect

This attribute specifies the maximum confirmation delay for a confirmation from & NECt sarvice.

This gttribute supplies the value for the “Maximum confirmation delay o eset and

DL-Sybscriber-Query” parameter specified in the Data Link Layer specifi
K.2.1..6.2.2 MaxConfirmDelayOnDIData
This attribute specifies the maximum confirmation delay for a confj i q Data servide.

This dttribute supplies the value for the “Maximum confir ata” parameter spgcified
in the [Data Link Layer specification.

K.2.1.1.6.3 DISchedulingPolicy

This dttribute provides the guidance to th \ 3 § eeded by an AR. For this AREP,
the DIL tries to transmit the FAL-PDU as soo 5Si

This dttribute supplies the value for the policyy’ parameter of the DLL. The penmitted
value mplicit corresponds to M a Dirflk Layer specification.

K.2.1.1.6.4 ExplicitQueue
K.2.1l.6.4.1 MaxDlsg

K.2.1.1.6.4.1.1

This dttribute specifieg the i of the maximum length of an FAL-PDU that can bge sent
from the AREP whgSe i s a value of “True” to the remote AREP.

This atribute supplies the aximum DLSDU sizes from requestor” parameter of the [DLL.
K.2.1.1.6.41.2

This gttribd ~.\ 18s\the configured value of the maximum length of an FAL-PDU that can be sent
from the AREF itiafor attribute has a value of “False” to the remote AREP.

This atributetsuppliesthe value for the “Maximum DLSDU sizes from responder” parameter of the PLL.

K.2.1.1.6:4.1.3 MaxDlsduSizeFromRequestorNegotiated

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

K.2.1.1.6.4.1.4 MaxDlsduSizeFromResponderNegotiated

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

K.2.1.1.6.4.2 MaxQueueDepth
K.2.1.1.6.4.2.1 MaxSendingQueueDepth
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This attribute specifies the maximum number of FAL-PDUs that can be queued for transmission.

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

K.2.1.1.6.4.2.2 MaxReceivingQueueDepth
This attribute specifies the maximum number of FAL-PDUs that can be queued at reception.

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

K.2.2 DLL Services

Refer to annex C for DLL service descriptions.

K.3 |QUB-FC ARPM State Machine

K.3.1| QUB-FC ARPM States

The defined states and their descriptions of the QUB-FC ARPM are listed<bel

Table K.4 — QUB-FC ARPM States

CLOSHD The AREP is defined, but not capable of sending,dr receivin ALPDUS. It may sengl or
receive Establish service FAL-PDUs while in this State.

OPEN The AREP is defined and capable of sendiy@or rquiMF\AL-ﬁQUs.
REQUESTING The AREP has sent an Establish Request FAK-PDU and IW for a response frgm the
(REQ) remote AREP. /\ A

RESPQNDING The AREP has received dn\Estab)iSl\Refjuest AI(-\P)D , delivered an Establish.indi¢ation
(RSP) primitive and is waiting fog a r se fram its\lser.

REPLIED (REPL) The Server AREP has issueqd an ESR rsp priWnd is waiting for receiving a
'connection-established" ihdication the DLL.

SAME Indicates that the next st&te isﬁ%@am\a&he )urrent state.

$12,S13,514,517,S20,
S25,R11,R13,R23,R24,R25,R26,
R30,R35,R38,R41,R42,R43,R44,R45,
R46, R47,R48,R49,R50,R51

S9-S11,515,

$16,518,519,S21-
S23.R8.RO.RIORI2

RB,RO,R10 R27,R28,R29,R31-
R8,R9,R10 R34,R36,R37,R39,

R40

Figure K.1 — State Transition Diagram of QUB-FC ARPM
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K.3.2 QUB-FC ARPM State Table

Table K.5 — QUB-FC ARPM State Table - Sender Transactions

61158-6 U IEC:1999

ignore

# Current Event Next State
State Action
S1 CLOSED EST _req REQ
&& Initiator = “True”
&& RemoteAddressConfigurationType := “Free”
RemoteDlcepAddress := remote_dlcep_address,
FAL-PDU_req {
dmpm service name := "DMPM Connect req"”
arep_id := GetArepld (),
called_address := “default disap address”,
calling_address := “default disap address”,
local_dlcep_address := LocalDlcep,
disdu := BuildFAL-PDU ( >
fal_pdu_name := "EST_ReqPDU",
calling_dlcep_address := LocalDlcepAddress,
called_dlcep_address := RemoteDlIcepAddress,
fal_data := user_data)
}
S2 CLOSED EST_req REQ
&& Initiator = “True”
&& RemoteAddressConfiguratip
FAL-PDU_req {
S3 CLOSED dLOSED
réason_code := "Invalid Event for Role"
}
sS4 CLOSED teHewed-prmte JLOSED
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Unallowed AREP primitive in connection establishment "
}
S5 CLOSED Abort_req CLOSED
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Current
State

Event
Action

Next State

S6

RSP

EST_rsp(+)

FAL-PDU_req {
dmpm_service_name := "DMPM_Connect_rsp",
arep_id := GetArepld (),
responding_address := “default disap address”,
local_dlicep_address := LocalDlcep,
disdu := BuildFAL-PDU (
fal_pdu_name := "EST_RspPDU",
fal_data := user_data)

}

REPL

S7

o L
O T_1SPC)

FAL-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
reason := "connection rejection—transient condition",
disdu := BuildFAL-PDU (
fal_pdu_name :="EST_ErrPDU",

LOSED

S8

RSP

fal_data := user_data) Q\

}

unallowed primitive \>

Abort_ind {

arep_id := GetArepld (),
locally_generated := "True
identifier := "FAL",
reason_code :="Unallowe

JLOSED

S9

OPEN

m_service_name := "DMPM_Data_req",
_id := GetArepld (),
disdu := BuildFAL-PDU (

fal_pdu_name :="CS_ReqPDU",

IOPEN

Tal_dala .= User_ddla)

2

IncrementCounter(OSCC)
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# Current Event Next State
State Action
S10 OPEN CS_req OPEN
&& Role = “Client” || “Peer”
&& Xon="True"
&& GetCounterValue(OSCC) < maxOSCC
&& CIU >0
FAL-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
disdu := BuildFAL-PDU (
fal_pdu_name :="CS_ReqPDU",
fel—date—=tser—data)
h
StartTimer(TC)
IncrementCounter(OSCC) /\ “
S11 OPEN CS_req \/ OPEN
&& Role = “Client” || “Peer”
&& Xon="False"
CS_cnf () {
arep_id := GetArepld (),
user_data := "null" Q
} N\ A
S12 OPEN CS_req U dLOSED
&& Role = “Client” || “Peer”
&& Xon="True"
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Current
State

Event
Action

Next State

S13

OPEN

CS_req
&& Role = “Server”

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Unallowed service as server"

2

FAL-PDU_req {

CLOSED

drpr—serdce—name="DMAM—Bisconrect—req:
arep_id := GetArepld (),

reason :=" Unallowed service as server",

disdu :="null"

2

StopTimer
ResetCounters

S14

OPEN

CS_rsp
&& Role = “Server” || “Peer”
&& CIU =0

FAL-PDU_req {
dmpm_service_name :="
arep_id := GetArepld (),
disdu := BuildFAL-PDU (

fal_pdu_name :="CS_|
fal_data := user_data)

h
DecrementCeunter{QSCS)

IOPEN

S15

OPEN

DecrementCounter(OSCS)

IOPEN

S16

OPEN

AR_XON_OFF_req

IOPEN

& Role = "Server [ Peer

FAL-PDU_req {
dmpm_service_name := "DMPM_Data_req",
arep_id := GetArepld (),
disdu := BuildFAL-PDU (
fal_pdu_name := "AR_XON_OFF_RegPDU",
fal_data := user_data)
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Current
State

Event
Action

Next State

S17

OPEN

CS_rsp
&& Role = “Client” Il "Peer"

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Unallowed service as client"

2

FAL-PDU_req {

CLOSED

drpr—serdce—name="DMAM—Bisconrect—req:
arep_id := GetArepld (),

reason :=" Unallowed service as client",

disdu :="null"

2

StopTimer
ResetCounters

S18

OPEN

UCA_req

&& Xon ="True*

&& Role = "Client" Il "Peer"

&& GetCounterValue(UCC) < maxUCC
&& CIU =0

FAL-PDU_req {
dmpm_service_name := "D¥
arep_id := GetArepld (),
disdu := BuildFAL-PDU (

h
)n\crenm

IOPEN

S19

OPEN

al_pdu_name :="UCA_PDU",
fal_data := user_data)

2

IOPEN

StartTimer(TC)
IncrementCounter(UCC)
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Current
State

Event
Action

Next State

S20

OPEN

UCA_req
&& Xon = "True*
&& Role = "Server" Il "Peer"

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Unallowed service as server"

o

EAL DO L
=7

CLOSED

TOOTIeOY

dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),

reason :=" Unallowed service as server",

disdu = "null"

2

StopTimer
ResetCounters

S21

OPEN

UCA_req

IOPEN

S22

OPEN

TCTimer expired

&& Xon = "False"
(no actions taken) /\(\ /\
N
StartTimer(TC)
FAL-PDU_req {

IOPEN

S23

OPEN

al_data := "null")

IOPEN



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

-192 - 61158-6 U IEC:1999

# Current Event Next State
State Action
S24 NOT Abort_req CLOSED
CLOSED
FAL-PDU_req {
dmpm_service_name := "DMPM_Disconnect_req",
arep_id := GetArepld (),
reason := "disconnection—normal condition",
disdu := BuildFAL-PDU (
fal_pdu_name := "Abort_PDU",
fal_id := identifier,
fal_reason_code := reason_code,
fal_additional_detail := additional_detail)
F
StopTimer,
ResetCounters [N
Table K.6 — QUB-FC ARPM State Table - Receiver Trar&a&}s\\ >
# Current Event Next State
State Action
R1 CLOSED | Connect_ind CLOSED
&& Initiator = “True”
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconfest \
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_i
reason := "Multiple Initiators",
disdu := “null”
}
R2 CLOSED | Connect_ind CLOSED
&& Initiator =
R3 CLO CLOSED
ype (dis_user_data) =“EST_ReqPDU”
ontextCheck (dIsdu) = "False"
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id :=dIcep_dl_id (from Connect_ind),
reason :="Context Check Negative",
disdu := BuildFAL-PDU (
fal_pdu_name := "Abort_PDU",
fal_id := identifier,
fal_reason_code := "Context Check Negative",
fal_additional_detail := maxOSCC, maxOSCS, maxUCSC, maxUCSS, CI)
}
R4 CLOSED | unallowed primitive CLOSED
(no actions taken)
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Current
State

Event
Action

Next State

R5

CLOSED

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”

&& RemoteDlIcepAddress <> calling_dlcep_address

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := “Remote Address Mismatch”,
eHset—=—rtH"

CLOSED

}

R6

CLOSED

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& AREPContextCheck (disdu) = "True"

&& RemoteAddressConfigurationType = “Linked”

&& RemoteDlIcepAddress = calling_dlcep_address

EST _ind {
arep_id := GetArepld (),
user_data ;= dls_user_da

}

RSP

R7

CLOSED

Connect_ind
&& Initiator = “False”

RSP

R8

FAL-PDU_req {

SAME

dmpm_Service_name .= "DMPNM_DISConnect_Teq,
arep_id := GetArepld (),

dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := "Remote Address Mismatch",

disdu := “null”
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# Current Event Next State
State Action
R9 RSP Connect_ind SAME
REPL && Initiator = “False”
OPEN && FAL_Pdu_Type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
&& RemoteDlIcepAddress <> calling_dlcep_address
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := "AREP Busy",
eHset—=—rtH"
} /TN
R10 RSP Connect_ind SAME
REPL && Initiator = “False”
OPEN && FAL_Pdu_Type (dIs_user_data) <> “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”
&& RemoteDlIcepAddress <> calling_dlcep_address
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req’
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := "Invalid FAL-PDU",
disdu := “null” (\ ((}
}
R11 RSP Connect_ind CLOSED
REPL && Initiator = “False”
OPEN
ally_generated := "True",
jdentifier ;z"FAL",
reaspon_code :="Invalid FAL-PDU"
}
R12 REQ Connect_ind SAME
OPEN && Initiator = “True”
& RemoteDICepAddress <> calling_dicep_adadress
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := "Multiple Initiators",
disdu := “null”
}
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Current
State

Event
Action

Next State

R13

REQ
OPEN

Connect_ind
&& Initiator = “True”
&& RemoteDlcepAddress = calling_dlcep_address

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
dicep_dl_id := dicep_dl_id (from Connect_ind),
reason := "Multiple Initiators",
disdu := “null”

2

CLOSED

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Multiple Initiators"

}

R14

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) = “EST_RspPDU”"

DllIPriorityNegotiated := dll_priority,

EST_cnf(+) {
arep_id := GetArepld (),
user_data := dls_user_data,
} ~

OPEN

R15

REQ

Connect_cnf

_RspPbuU”

ally_generated := "True",
jdentifier ;z"FAL",
reaspon_code := "Invalid FAL-PDU"

CLOSED

R16

RERL

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Connection_Established_ind”

OPEN

«&CIU=U

(no actions taken)

R17

REPL

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Connection_Established_ind”
&&CIU>0

StartTimer(RS)

OPEN
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Current
State

Event
Action

Next State

R18

REPL

FAL-PDU_ind
&& ((dmpm_service_name <> “DMPM_Disconnect_ind")
&& (dmpm_service_name <>‘DM_Connection_Established_ind"))

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",
disdu := “null”

2

CLOSED

Aber—inef
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”",
reason_code := “Invalid DL-Event”,
additional_detail := “null”

}

R19

REQ

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Disconnect_ind"
&& FAL_Pdu_Type (dIs_user_data) = “EST_ErrPDU”"

EST_cnf(-) {

AN
RN

arep_id := GetArepld (),
user_data := dls_user_dat Q
}

CLOSED

R20

REQ

FAL-PDU_ind
&& dmpm_service_name = “DM
&& fal_pdu <> “null”
&& ((FAL_Pdu

CLOSED

R21

SP

_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",

CLOSED

aisau = nul

12

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := "FAL",
reason_code := "Invalid DL-Event"
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wmd”

bort_PDU”

= “FAL,
e := “Invalid FAL-PDU",

StopTimer,
ResetCounters

# Current Event Next State
State Action
R22 REPL FAL-PDU_ind CLOSED
RSP && dmpm_service_name = “DMPM_Disconnect_ind”
&& fal_pdu <> “null”
&& FAL_Pdu_Type (dIs_user_data) <> “Abort_PDU”
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”",
reason_code := “Invalid FAL-PDU”,
additional_detail := “null”
F
StopTimer,
ResetCounters [N
R23 OPEN FAL-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Disconnect_ind"
&& fal_pdu <> “null”
&& FAL_Pdu_Type (dIs_user_data) <> “Abort_PDU”
&& Role = "Client" Il "Peer"
Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid FAL-PDY”,
additional_detail := “null”
h
StopTimer, %
ResetCoum@/rs\ /RN .
R24 OPEN FAL-PDU ,nd N CLOSED
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Current
State

Event
Action

Next State

R25

OPEN

FAL-PDU_ind

&& ((dmpm_service_name <> “DMPM_Disconnect_ind")
Il (dmpm_service_name <> “DMPM_Data_ind"))

&& Role = "Client" Il "Peer"

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid DL-Event",
disdu := “null”

2

CLOSED

Abort_ind{
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid DL-Event”,
additional_detail := “null”

12

StopTimer,
ResetCounters

R26

OPEN

FAL-PDU_ind
&& ((dmpm_service_name <> “DMPM_Discorr
Il (dmpm_service_name <> “D i
&& Role = "Server" |l "Peer"

FAL-PDU_req {

Reset&ounters

CLOSED

R27

OPEN

FADRDY ind
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Peer” || “Server”

OPEN

& FAL_FUU_Type (UIs_UsSETl_Udla) = Lo_Re(ru
&& GetCounterValue(OSCS) < maxOSCS
&& CIU=0

CS_ind {
arep_id := GetArepld (),
user_data := fal_pdu

2

IncrementCounter(OSCS)
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Current
State

Event
Action

Next State

R28

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”

&& Role = “Peer” || “Server”

&& FAL_Pdu_Type (dIs_user_data) = “CS_ReqPDU"
&& GetCounterValue(OSCS) < maxOSCS

&& CIU >0

CS_ind {
arep_id := GetArepld (),
user_data := fal_pdu

2

OPEN

IncrementCounter(OSCS) ,
StartTimer(RS)

R29

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”

&& Role = “Client” || “Peer”

&& FAL_Pdu_Type (dis_user_data) = “AR_XON_OFF_ReqPDU’

SetXon (user_data),

AR_XON_OFF_ind {

OPEN

R30

OPEN

FAL-PDU_ind
&& dmpm_service_name = “DM
&& Role = “Server” ||“Peer”

ally_generated := "True",
ntifier ;7 “FAL",

arep_id := GetArepld (),
user_data := fal_pdu 6
}

CLOSED

StopTiTeT,
ResetCounters
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# Current Event Next State
State Action
R31 OPEN FAL-PDU _ind OPEN
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Client” || “Peer”
&& FAL_Pdu_Type (dIs_user_data) = “CS_RspPDU”
&& CIU=0
CS_cnf{
arep_id := GetArepld (),
user_data := fal_pdu
h
PeerefertCotteoSESy
R32 OPEN FAL-PDU_ind OPEN
&& dmpm_service_name = “DMPM_Data_ind”
&& Role = “Client” || “Peer”
&& FAL_Pdu_Type (dIs_user_data) = “CS_RspPDU”
&& CIU>0
CS_cnf{
arep_id := GetArepld (),
user_data := fal_pdu
h
DecrementCounter(OSCC) ,
StartTimer(RC)
R33 OPEN FAL-PDU _ind OPEN
&& dmpm_service_name = “DMP
&& FAL_Pdu_Type (dIs_user_d
&& Role = "Server" Il "Peer"
&& CIU=0
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Current
State

Event
Action

Next State

R34

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”

&& FAL_Pdu_Type (dIs_user_data) = “UCA_RegPDU"
&& Role = "Server" Il "Peer"

&& CIU>0

UCA_ind {
arep_id := GetArepld (),
user_data := fal_pdu

2

EAL DO L
=7

OPEN

B Y
dmpm_service_name := “DMPM_Data_req”,
arep_id := GetArepld (),
disdu := BuildFAL-PDU (

fal_pdu_name := "UCA_AckPDU),

fal_data := "null")

2

StartTimer(RS)

R35

OPEN

FAL-PDU_ind
&& dmpm_service_name = DMPM_Data_ind"

&& FAL_Pdu_Type (dIs_user_data) = “UCA_Req
&& Role = "Client" Il "Peer"

FAL-PDU_req {
dmpm_service_name :="D
arep_id := GetArepld (),

nt'for Role”,

CLOSED

R36

&& Role = "Client" Il "Peer"
&& GetCounterValue(UCC) >0

OPEN

& UIU =U

DecrementCounter(UCC)

R37

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”

&& FAL_Pdu_Type (dIs_user_data) = “UCA_AckPDU"
&& Role = "Client" Il "Peer"

&& GetCounterValue(UCC) > 0

&& CIU>0

DecrementCounter(UCC) ,
StartTimer(RC)

OPEN
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# Current Event Next State
State Action
R38 OPEN FAL-PDU_ind CLOSED
&& dmpm_service_name = “DMPM_Data_ind”
&& FAL_Pdu_Type (dIs_user_data) = “UCA_AckPDU”
&& Role = "Client" Il "Peer"
&& GetCounterValue(UCC) =0
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "UCA_AckPDU received and UCC=0",
disdu := “null”
g
Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code :=“ UCA_AckPDU received and UCC=0",
additional_detail := "null"
h
StopTimer,
ResetCounters /\ Q A
R39 OPEN FAL-PDU_ind Q OPEN
&& dmpm_service_name = “DMPM_Bata\ind”
&& FAL_Pdu_Type (dIs_user_da U
&& CIU>0
&& Role = "Client" Il "Peer"
R40 | | oPEN ~—_" OPEN
ind”
ePDU”
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Current
State

Event
Action

Next State

R41

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”
&& FAL_Pdu_Type (dis_user_data) = “IdlePDU”
&& CIU=0

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
disdu := “null”

2

CLOSED

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid FAL-PDU”,
additional_detail := "null"

12

StopTimer,
ResetCounters

R42

OPEN

FAL-PDU_ind
&& dmpm_service_name = “DMPM_Data_ind
&& Role = "Client"

ResetCounters

CLOSED



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

—204 -

61158-6 U IEC:1999

Current
State

Event
Action

Next State

R43

OPEN

FAL-PDU_ind

&& dmpm_service_name = “DMPM_Data_ind”

&& Role = "Server"

&& ((FAL_Pdu_Type (dIs_user_data) <> “CS_ReqPDU")
Il (FAL_Pdu_Type (dIs_user_data) <> “UCA_ReqPDU")
Il (FAL_Pdu_Type (dIs_user_data) <> "IdlePDU"))

FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "Invalid FAL-PDU",
eHset—=—rtH"

CLOSED

2

Abort_ind {
arep_id := GetArepld (),
locally_generated := "True",
identifier := “FAL”,
reason_code := “Invalid FAL-PDU”,
additional_detail := "null"

2

StopTimer,
ResetCounters

R44

OPEN

FAL-PDU_ind
&& dmpm_service_name = “DM
&& Role = "Client"

I
I
I
Il (FAL_Pdu

FAL-P

E ep

eason_code := “Invalid FAL-PDU”,
additional_detail := "null"

12

CLOSED

StopTimer,
ResetCounters
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Current

Event

# Next State
State Action
R45 OPEN RCTimer expired CLOSED
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := "RCTimer expired",
disdu := “null”
h
Abort_ind {
arep_id := GetArepld (),
lecaty—genreratee-="Frue";
identifier := “FAL",
reason_code := "RCTimer expired”,
additional_detail ;= "null"
h
StopTimer,
ResetCounters N
Ra6 || oPEN | RSTimer expired \ \> CLOSED
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect
arep_id := GetArepld (),
reason := "RSTimer expirg
disdu := “null”
h
Abort_ind {
arep_id :=
locally_g
identifier :=*
reasgn_ceg
@jitl
set&ouhters
R47 NOT CLOSED
CLOSED
arep_id := GetArepld (),
locally_generated := "False",

fetentifer—=-Abortidentiffer(fat—pt);

reason_code := AbortReason (fal_pdu),

additional_detail := AbortDetail (fal_pdu)
h

StopTimer,
ResetCounters
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isconnect | nd”

# Current Event Next State
State Action
R48 NOT FAL-PDU_ind CLOSED
CLOSED | g& dmpm_service_name = “DMPM_Disconnect_ind”
&& fal_pdu ="null"
&& originator = "remote_dls_provider"
Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := “Data Link Layer”,
reason_code := reason,
additional_detail := "null"
F
StopTimer,
ResetCounters [N
R49 NOT FAL-PDU_ind CLOSED
CLOSED | g& dmpm_service_name = “DMPM_Disconnect_ind”
&& fal_pdu ="null"
&& originator = "remote_dls_user"
Abort_ind{
arep_id := GetArepld (),
locally_generated := "False",
identifier := “FAL”,
reason_code := reason,
additional_detail := "null"
h
StopTimer,
ResetCounters, (\
R50 NOT ¥ \‘( NG CLOSED
CLOSED > _
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# Current Event Next State
State Action
R51 NOT ErrorToOARPM CLOSED
CLOSED
FAL-PDU_req {
dmpm_service_name := “DMPM_Disconnect_req”,
arep_id := GetArepld (),
reason := reason,
disdu := “null”
b
Abort_ind {
arep_id := GetArepld (),
locally—gererated—="Frue™
identifier := “FAL”,
reason_code := reason,
additional_detail ;= "null"
b
StopTimer,
ResetCounters NN
K.3.3| Functions used by QUB-FC ARPM \ \)
Table K.7 — Function GetArepid ()
Name GetArepld () sed\in / /AQPM \
Input Q O‘utp(lt \ NS
(none) MREPgentifier_
Functidn |
Return$ a value that can unambiguously identify th curre(ut.KE
< le K.8 \RLM W}FAL PDU
Name BuildFAL- PDl!J d in ARPM
Input Output
fal_pdy _name, disdu
calling |dIcep_ address
called_pdicep_address,
fal_datg,
fal_id,
fal_reapon_ cod
fal_additional de il
Functign
Builds @n NI{D t.OKtl araryeters given as input variables.
Table K.9 — Function FAL_Pdu_Type
Name FAL_Pdu_Type Used in ARPM
Input Qutput
dis_user_data One of the FAL-PDU types defined in the FAL-PDUs section.
Function
This function decodes the FAL-PDU that is conveyed in the dIs_user_data parameter and retrieves one of the FAL-PDU
types.
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Local Context

Remote Context Type maxOSCC maxOSCS maxUCSC

Name AREPContextCheck() Used in ARPM
Input Output

dl_sdu Boolean value.
Function

maxUCSS CI

This function checks the AREP context parameters that are received with establish service. The compatibility of the remote to
the local context is shown in the following matrix:

Type

Clu

maxQgSsCC
mmaqOSCS
maxU[CSC
maxUCSS

Explangtion:

=: local value equal to remote value

v

IN

<: locallvalue smaller than or equal to remote value
>: locallvalue larger than or equal to remote value

AN
Table K. 11\11\ n AQ)rtldgqti}e)r )\/

This fupction decodes the Abort

Name Abortldentifier /l \{LU\SQd |n\ M

Input Quipdrt,

fal_pdd The\kiehﬁi,e(parameter of the Abort service.
Functign |

Wﬂﬂ pdyﬁgameter and extracts the Identifier parameter.

"\ K% &\Ehnon AbortReason

Name Abortﬁ?e@é)p\ Used in ARPM
Input Output
fal_pdJ /\ The Reason Code parameter of the Abort service.

Functidn |
This fupction dewbo PDU thalNs conveyed in the fal_pdu parameter and extracts the Reason Code parameter.

N\
N\ X Table K.13 — Function AbortDetail

Name AbegtDetail \ Used in ARPM

Input \/ Output

fal_pdd The Additional Detail parameter of the Abort service.
Functign |

This furrctiomrdecodes theAbort—PBtthat s tonveyed i thefat—pdu pararmeter-ardextracts theAdditiorat-Detait-parameter.

NOTE The following two functions make use of persistent protocol timers that are able to issue the

local events ‘TSTimer expired’, “TCTimer expired’,

the expiration of the appropriate time interval to the ARPM.

‘RCTimer expired’ and ‘RSTimer expired’ to notify
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Table K.14 — Function StartTimer

Name StartTimer Used in ARPM
Input Output

identifier

Function

This function starts the selected persistent protocol timer as follows:

If identifier is TS then function starts the TSTimer with the value of CIU/3.
If identifier is TC then function starts the TCTimer with the value of CIU/3.
If identifier is RS then function starts the RSTimer with the value of CIU.
If identifier is RC then function starts the RCTimer with the value of CIU.

NOTE The appropriate timer is restarted if it was still running.

Table K.15 — Function StopTimer

(RN

This fupction stops all local persistent protocol timers of the ARPM.

Name StopTimer Used in ARPM ( N\
Input Output < \ \ >
Functign |

NOTH The following functions make use of local persi
outstanding services at client), UCC (current value of Zinconfirime
(current value of outstanding services at server) that suppotts coun go
initial yalues of OSCC, UCC, OSCS are 0.

TableKl@w\c n ResetC nters

standing service

(current va
at client) and

ue of
DSCS
5. The

Name ResetCounters Uégd |n\ ARPM

d@\ N

Input

Functign
This fupction sets OSCC, UC?\ SE&S to

/\ K%\\\%n IncrementCounter

Name Incren%u(CpﬁQ& \ Used in ARPM
Input Output
identifigr /\\ \jx

Functidn

able K.18 — Function DecrementCounter

This fufction |nt€n%&\t\@\;@er

Name Mmentéounter Used in ARPM
Input \/ Output

identifigr

Functidn |

This funcHoN dECTEements e Selected COUnter.
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Name GetCounterValue Used in ARPM
Input Output

identifier value

Function

This function returns the current value of the selected counter.

NOTE The following function makes use of local persistent variable XON_OFF_Flag that stores the
current value of flow control from the AR_XON_OFF_ReqPDU. The initial value of XON_OFF_Flag is

True.
Tahle K20 — Function Xaon
Name Xon Used in ARPM /4N
Input Output
(non) Boolean (True/False) A
Functign

This fupction returns True if XON_OFF_Flag was True otherwise it returns False.

Oy
N

/\ <
Table K.21 — Function Sethr@?\\ \

Name SetXonOff Used in RRRM \ \ /
Input OUIpU}/

user_dfta

Functidn |

This fupction extracts the XON_OFF octet from u
otherwise it sets the flag False.

s{hﬁtﬁlté\sgo XO{Z ‘Trj{?e}XON OFF is ‘'ON’ within the

e PDU

@@S
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Annex L

(normative)

Buffered Usertriggered Bidirectional (BUB) ARPM

L.1 Primitive Definitions

L.1.1  Primitives Exchanged between ARPM and FSPM
Table L.1 — Primitives issued by FSPM to ARPM /\
Primitjve Name Source | Associated Parameters Functions
EST_feq FSPM user_data This is an FAL internal primitive %Qo cofivey an Est\abllsh
request primitive from the FSPJ)/%\ g\?\
EST_fsp(+) FSPM user_data This is an FAL internal prlmltlve\%R B\z\g‘\\é\y\amh\ww
response(+) primitive fro th
EST_fsp(-) FSPM user_data This is an FAL internal p itive u toxiw stabllsh
response(-) pr|m|t|v fr e FSPMi
Abort |req FSPM identifier, reason_code, This an FAL |ntern@\%w an Abort reqyest
additional_detail primitive fro the
CS_rqq FSPM user_data This is an( rna\s%rré\'e\ui:edy convey a Confirmed
Send (CS) requgesy primitive from FSPM to the ARPM.
CS_r9p FSPM user_data ;ﬁ an PAK i ern@&lml\:&used to convey a Confirmefd
/\ respgn itive ffom the FSPM to the ARPM
UCS feq FSPM remote_dlsap_address, Pv%\s( \g\[L |Witive used to convey an Unconfifmed
user_data %Q eque! imitive from the FSPM to the ARPM
FCMH_req FSPM (none) f ThﬁW%mal primitive used to convey a FAL-Conpel
(TR request primitive from the FSPM to the ARPM.
GBM _|req FSPM (no \ Th| is ankANfternal primitive used to convey a Get-Buffgred-
29\ sgage (GBM) request primitive from the FSPM to the ARPM.

S
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Primitive Name Source | Associated Parameters Functions
EST_ind ARPM arep_id, user_data This is an FAL internal primitive used to convey an Establish
indication primitive from the ARPM to the FSPM.
EST_cnf(+) ARPM arep_id, user_data This is an FAL internal primitive used to convey an Establish
response(+) primitive from the ARPM to the FSPM.
EST_cnf(-) ARPM arep_id, user_data This is an FAL internal primitive used to convey an Establish
response(-) primitive from the ARPM to the FSPM.
Abort_ind ARPM arep_id, This is an FAL internal primitive used to convey an Abort
locally_generated, primitive from the ARPM to the FSPM.
identifier, reason_code,
additional_detail
CS_ind ARPM arep id, user_data This is an FAL internal primitive used to convey a Confirmed
Send (CS) indication primitive from the ARRM to the FSPM
CS_cipf ARPM arep_id, user_data This is an FAL internal primitive usg:iﬁt\iconvey\{g\onﬁrmed
Send (CS) confirmation primitive fr e ARPM txthe FSPM.
UCS_jnd ARPM arep_id, This is an FAL internal primitive to coRveykan Uhconfifmed
remote_dlsap_address, Send (UCS) indication primitive fro tothe M.
duplicate_fal_sdu,
user_data,
local_timeliness,
remote_timeliness /\ NN
FCMH_cnf ARPM arep_id, status This is an FAL i Wuﬁ convey a FAL-Conjpel
(FCMP) cor)tﬁg;%\pri itive ffom the ARPM to the FSPM.
GBM _|cnf(+) ARPM arep_id, This is an FAL jaternal .miw convey a Get-Buffgred-
duplicate_fal_sdu, Mess B sifive, eoqfirmatign primitive from the ARPM
user_data, to the FSRM«
local_timeliness, <\ W 6
remote_timeliness
GBM _|cnf(-) ARPM arep_id WWmitive used to convey a Get-Buffgred-
Message\(GBM) negative confirmation primitive from the ARPM
(TtetheFSPM,
FSTS|ind ARPM arepNd, repor sté% ThiXis anRANfternal primitive used to convey a FAL-Statis
{‘K /LEK ) indigation primitive from the ARPM to the FSPM.
L.1.1.3 Parameters of R\XPM imiti
The pprameters u wi ivessexchanged between the FSPM and the ARPM are described
in table L.3. @
Table L.3 - par Imitives Exchanged between FSPM and ARPM
Paramdter Name Désgripthm
arep_id < W\k&lz Wﬁ is used to unambiguously identify an instance of the AREP that has issued a
NprifRitive. ans for such identification is not specified by this specification.
user_data \ N \Thisharameter conveys FAL-User data.
locally geMed \ \ Nhis pérameter conveys value that is used for the Locally_Generated parameter.
identifigr A ThMarameter conveys value that is used for the Identifier parameter.
reason|code ﬁhis parameter conveys value that is used for the Reason_Code parameter.
additiorjal_detall This parameter conveys value that is used for the Additional_Detail parameter.
duplicaje fal “sdu This parameter conveys value that is used for the Duplicate_FAL-SDU parameter.
remote) disap address This parameter conveys value that is used for the Remote DLSAP_Address parameter.

status

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

reported_status

This parameter conveys a Data Link Layer event status.

local timeliness

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

remote timeliness

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

L.2 DLL Mapping of BUB AREP Class

This clause describes the mapping of the BUB AREP class 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 this AR class. A means to configure and monitor
the values of these attributes will be provided in the future IC 61158-7.

The DLL Mapping attributes and their permitted values and the DLL services used with the BUB AREP
class are defined in this clause.
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CLASS: BubCo

PARENT CLASS: BufferedUser-TriggeredBidirectional AREP
ATTRIBUTES:

1 (m) KeyAttribute: LocalDIlcepAddress

2 (m) Attribute: RemoteDlIcepAddress

3 (m) Attribute: DlsapRole (Initiator, Constrained)

4 (m) Attribute: QosParameterSet

4.1 (m)  Attribute: DlcepClass (Peer)

4.2 (m)  Attribute: DicepDataDeliveryFeatures

421 (m) Attribute: FromRequestorToResponder (Ordered, Unordered)
422 (m) Attribute: FromResponderToRequestor (Ordered, Unordered)
4.3 (m)  Attribute: Priority

431 (m) Attribute: DlIPriority (Urgent, Normal, TimeAvailable)

4.3.2 my AUTbuTE! DitPTIortyNegotated (OTgent, Normal, TImeAvatapie)
4.4 (m) Attribute: DlpduAuthentication (Ordinary, Source, Maxima

4.5 (m)  Attribute: ResidualActivity

451 (m) Attribute: ResidualActivityAsSender (True, False)

45.2 (m) Attribute: ResidualActivityAsReceiver (True, Fal

4.6 (m)  Attribute: MaxConfirmDelay

4.7 (c) Constraint: DIsapRole = Initiator

4.7.1 (m) Attribute: MaxConfirmDelayOnDIConnect

4.7.2 (m) Attribute: MaxConfirmDelayOnDIData

4.8 (m) Attribute: DISchedulingPolicy (Explicit)

4.9 (m)  Attribute: MaxDlsduSizes

49.1 (m) Attribute: MaxDlsduSizeFromRequestor

4.9.2 (m) Attribute: MaxDIsduSizeFrom I

49.3 (m) Attribute: 3

49.4 (m) Attribute: ed

DLL SERVICES:

1 (m) OpsService: DL-Put

2 (m) OpsService: DL-Get

3 (m) OpsService: DL- Connect
4 (m) OpsService:

5 (m) OpsService:

6 (m) OpsServ e:

7 .

8

L.2.1

L2.1.1

This gttribute<specifies
is usef a;

NOTE
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTH 2, ‘Since the local Link and Node addresses are set by the Network Management, only the
Selector.portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.

L.2.1.2 RemoteDlcepAddress
This attribute specifies the remote DLCEP address and identifies the DLCEP.

This attribute supplies the value for called DLCEP-address of the DL-Connect service.
NOTE 1 The value of this attribute is also carried in the header part of the Establish Request PDU.
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTE 2 Since the local Link and Node addresses are set by the Network Management, only the
Selector portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.
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L.2.1.3 DlsapRole
This attribute specifies the behavior of the DLSAP that is used by the AREP.

This attribute supplies the value for the “DL(SAP)-role” parameter. The permitted values Initiator,
Constrained Responder and Unconstrained Responder, correspond respectively to INITIATOR,
CONSTRAINED, and UNCONSTRAINED as defined in the Data Link Layer specification.

L.2.1.4 QosParameterSet

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

L.2.1.5 DlcepClass
This attribute specifies the behavior of the DLCEP which is attached to the AREP

This gttribute supplies the value for the “DLCEP class” parameter of the DL ible’vglue of
this attribute is Peer and corresponds to PEER defined by the DLL.

L.2.1.6 DlcepDataDeliveryFeatures
Thesq two attributes specify the data delivery features of the DLL.

The permitted values Ordered and Unordered correspoq ORDERED and

UNORDERED defined by the Data Link Layer specification,

The HromRequestorToResponder and FromResponderfioRe 3 5 shall have the|same
value.

L.2.1.Y

This 4 sender. It supplies the value for
the “D er(s)” parameter defined in the DLL|

L.2.1.8 FromResponderTo

This
for th

L.2.1. Priority
L.2.1.10 DIIPrior@

e AREP as a receiver. It supplies thel value
responder(g) to requestor” parameter defined in the PLL.

\REP.

This attribute supplies the value for the "DLPDU-authentication” parameter of the DLL. The permitted
value Ordinary, Source and Maximal correspond to ORDINARY, SOURCE and MAXIMAL
respectively, as defined in the Fieldbus Data Link Layer specification.

L.2.1.13 ResidualActivityAsSender

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

L.2.1.14 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”.
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L.2.1.15 MaxConfirmDelay

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

L.2.1.16 MaxConfirmDelayOnDIConnect

This attribute specifies 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.
L.2.1.17 MaxConfirmDelayOnDIData

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

riha ‘Ao, ARl Data) o

Th I SURT WP RT-V -\ [P-V-SE | “P-NR W= [RP-NE 7= A Ha-a—econfirsaatian-dalas s aramantar o -\nlfled
IS MToTC SO P PTC S T VIO T TOT T VICATT o T COT i hatoTT Oy O O oot pararticticr SPpE L

in the |Fieldbus Foundation Data Link Layer specification.
L.2.1.18 DISchedulingPolicy

This gttribute provides the guidance to the DLL on the scheduling neede
the DLL tries to transmit the FAL-PDU as soon as possible.

This gttribute supplies the value for the “DL-Scheduling-policy”
value Explicit corresponds to EXPLICIT defined in the Fieldbus Data\|

L.2.1.19 MaxDlIsduSizeFromRequestor

This gttribute specifies the maximum length of an FAL-
negotiation.

This attribute supplies the value for the
DLL.

L.2.1.20 MaxDlsduSizeFromResponder

This gttribute specifies the méxi
negotiation.

This gttribute supplies t

DLL.
L.2.1.21 MaxDls@

This g
negot

L.2.1.

This 3
negot

L.3
L.3.1| BUB ARPM States

\REP,

pefore

of the

before

of the

P after

P after

Table L.4 - BUB ARPM States

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

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

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

(REQ) remote AREP.

RESPONDING The AREP has received an Establish Request FAL-PDU, delivered an Establish.indication

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

REPLIED (REPL) [ The Server AREP has issued an EST_rsp(+) primitive and is waiting for a “connection
established” indication from the DLL.

SAME Indicates that the next state is the same as the current state.
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R10,R34
S1,S2

CLOSED S5,R11,R12,R15R16,R17
R20,R23,R24,R22

P/ REQUESTING

R1,R2,R3
S5,R7,R17,R1E,
R19,R22,
S4,55,R7,R16, R23,R24
R17 R19. R22, S5,R7,R11,R17,R19,R21,R22,
R23.R24 R23,R24,R30,R31,R32

RESFONDING

R6,R8,R9,
R34

R6,R8,R9,
R34

59,510,
R10,
R26,
R29,

Figure L.1 — State Transition Diagram of B

L.3.2 | BUB ARPM State Table

# Current Event Next State
State Action
S1 CLOSED EST_req AEQ
&& Initiator =
called_dlcep_address:= RemoteDlIcepAddress,
fal_data:= user_data)
}

S2 CLOSED EST_req AEQ

&& Initiator = “True”
&& RemoteAddressConfigurationType:= “Linked”

FAL-PDU_req {

dmpm_service_name:= “DMPM_Connect_req”,

arep_id:= GetArepld(),

called_address:= “default disap address”,

calling_address:= “default dlsap address”,

local_dlcep_address:= LocalDlcep,

disdu:= BuildFAL-PDU (
fal_pdu_name:= “EST_ReqPDU",
calling_dlcep_address:= LocalDIcepAddress,
called_dlcep_address:= RemoteDlIcepAddress,
fal_data:= user_data)
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Current
State

Event
Action

Next State

S3

RSP

EST_rsp(+)

FAL-PDU_req {
dmpm_service_name:= “DMPM_Connect_rsp”,
arep_id:= GetArepld(),
responding_address:= “default dlsap address”,
local_dlcep_address:= LocalDlcep,
dicep_dl_id:= DicepDlidentifier,
disdu:= BuildFAL-PDU (
fal_pdu_name:= “EST_RspPDU",
fal_data:= user_data)

}

REPL

S4

SP

SLOSED

o L)
o TSPT

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req",
arep_id:= GetArepld(),
dicep_dl_id:= DicepDlidentifier,
reason:= “connection rejection-transient condition”,
disdu:= BuildFAL-PDU (
fal_pdu_name:= “EST_ErrPDU",

fal_data:= user_data)
}

S5

NOT
[CLOSED

Abort_req

FAL-PDU_req {

disdu:= BuildFAL-PDU (|
fal_pd
fal_jd

GLOSED

S6

OPEN

A

\fal_ ata:= user_data)
¥

QPEN

S7

OPEN

CSI’S

Role\= “Server” || “Peer”

FAL-PDU_req {
dmpm_service_name:= “DMPM_Put_req”,

QPEN

arep_1d.= GetArepld(),

disdu:= BuildFAL-PDU (
fal_pdu_name:= “CS_RspPDU",
fal_data:= user_data)

}

S8

OPEN

FCMP_req
&& Role = “Client” || “Server” || “Peer”

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

OPEN
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# Current Event Next State
State Action
S9 OPEN GBM_req OPEN
&& Role = “Client” || “Server” || “Peer”
FAL-PDU_req {
dmpm_service_name:= “DMPM_Get_req",
arep_id:= GetArepld()
}
S10 OPEN UCS_req OPEN
FAL-PDU_req {
dmpm_service_name:= “DMPM_Put_req”,
arep_id:= GetArepld(),
eHsetr="BtieFA-PBY-f
fal_pdu_name:= “UCS_ReqgPDU",
fal_data:= user_data)
} IaN
Table L.6 - BUB state table - Receiver transactioé\ \ B
# Current Event ext State
plate Action
RL | [cLOSED | Connect ind J dLosep
&& Initiator = “True”
FAL-PDU_req {
dmpm_service_name:= “DMPM_Discon ¢
arep_id:= GetArepld(),
dicep_dl_id:= dicep_dl_id"(from Co
reason:= “Multiple Initiators”,
disdu:= “null”
}
R2 CLOSED | Connect_ind \) dLOSED
&& Initiator = “Fz
__Pdu ¢ - datans>
R3 CLOSED dLOSED
mpm_service_name:= “DMPM_Disconnect_req”,
arep_id:= GetArepld(),
dicep dl id'= dicep dl id (from Connect ind)

reason:= “Remote Address Mismatch”,
disdu:= “null”
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Current
State

Event
Action

Next State

R4

CLOSED

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”

RemoteDlcepAddress:= calling_dIcep_address,

DlcepDlidentifier:= dicep_dl_id,

MaxDlIsduSizeFromRequestorNegotiated := disdu_size_from_requestor,
MaxDlsduSizeFromResponderNegotiated: = disdu_size_from_responder,

EST_ind {
arep_id:= GetArepld (),

RSP

HoAk Aata—ds H5eF data
TSet—6r o — —

} AN

R5

CLOSED

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Linked”

&& RemoteDIcepAddress = calling_dIcep_address

DicepDlidentifier:= dicep_dl_id,
MaxDlIsduSizeFromRequestorNegotiated := dlsdu_size<
MaxDlsduSizeFromResponderNegotiated := dIsdu_si

EST_ind {
arep_id:= GetArepld (),

user_data:= dls_user_dat;
}

R6

RSP
REPL
OPEN

Connect_ind
&& Initiator = “False”

SAME

R7

RSP
REPL
OPEN

dicgp_dl_id:= dicep_dl_id (from Connect_ind),
son:= “Invalid FAL-PDU”,
disdu:= “null”

h

JLOSED

Abort_ind {
arep_id:= GetArepld (),
locally_generated:= “True”,
identifier:= “FAL”,
reason_code:= “Invalid FAL-PDU”
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Current
State

Event
Action

Next State

R8

RSP
REPL
OPEN

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_type (dIs_user_data) = “EST_ReqPDU”
&& RemoteAddressConfigurationType = “Free”

&& RemoteDIcepAddress <> calling_dIcep_address

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req”,
arep_id:= GetArepld(),
dicep_dl_id:= dicep_dl_id (from Connect_ind),
reason:= “AREP Busy”,

disdu:= “null”
1

SAME

J

R9

RSP
REPL
ODPEN

Connect_ind

&& Initiator = “False”

&& FAL_Pdu_type (dIs_user_data) <> “EST_ReqPDU"
&& RemoteAddressConfigurationType = “Free”

&& RemoteDlcepAddress <> calling_dlcep_address

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req",
arep_id:= GetArepld(),
dicep_dl_id:=dIcep_dl_id (from Connect_ind),
reason:= “Invalid FAL-PDU",
disdu:= “null”

}

SAME

R10

REQ
OPEN

Connect_ind
&& Initiator = “True”

SAME

R11

REQ
ODPEN

id:= dicep_dl_id (from Connect_ind),
ultiple Initiators”,

Abort_ind {
arep_id:= GetArepld (),

JLOSED

focally_generated.= " 1Tue’,
identifier:= “FAL",
reason_code:= “Multiple Initiators”



https://iecnorm.com/api/?name=c688315b1037244596a3593523739e19

61158-6 [ IEC:1999 - 221 -

Current
State

Event
Action

Next State

R12

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) <> “EST-RspPDU”

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req",
arep_id:= GetArepld(),
dicep_dl_id:= DicepDllidentifier,
reason:= “Invalid FAL-PDU”,
disdu:= “null”

2

Abort_ind {

CLOSED

aren rl—f“ f/\v' nlrll\
| - LAV )

locally_generated:= “True”,
identifier:= “FAL”",

reason_code:= “Invalid FAL-PDU”
) A Oxn

R13

REQ

Connect_cnf
&& FAL_Pdu_Type (dIs_user_data) = “EST-RspPDU”

MaxDlsduSizeFromRequestorNegotiated := disdu_size_f; reque tor,
MaxDlIsduSizeFromResponderNegotiated := dlsdu_siz

DlIPriorityNegotiated:= dll_priority,
EST_cnf(+) {
arep_id:= GetArepld (),
user_data:= dls_user_ dat
}

JPEN

R14

REPL

JPEN

R15

REQ

FAL-PDU_ind

FAL-PDU_ind \_/
&& dmpm_service_name =

“DMPM_Connection_Establighed_ md”

(no actions )/Xk\eo)

onnect |nd"

JLOSED

R16

REQ
RSP

dicgp_dl_id:= DicepDlidentifier,
son:= “Invalid DI PDU”,
disdu:= “null”

h

JLOSED

Abort_ind {
arep_id:= GetArepld (),
locally_generated:= “True”,
identifier:= “FAL”,
reason_code:= “Invalid DI PDU”
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Current
State

Event
Action

Next State

R17

NOT
CLOSED

FAL-PDU_ind

&& dmpm_service_name <> “DMPM_Disconnect_ind”
&& fal_pdu <> “null”

&& FAL_Pdu_Type (fal_pdu) = “Abort_PDU”

Abort_ind {
arep_id:= GetArepld (),
locally_generated:= “False”,
identifier:= Abortldentifier (fal_pdu),
reason_code:= AbortReason (fal_pdu),
additional_detail:= AbortDetail (fal_pdu)

}

CLOSED

R18

=Dl

AL D

gLOSED

&& ((dmp%_service_name <> “DMPM_Disconnect_ind")
&& (dmpm_service_name <> “DM_Connection_Established_ind))

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req”,
arep_id:= GetArepld(),
dicep_dl_id:= DicepDlidentifier,
reason:= “Invalid DI PDU",
disdu:= “null”

h

Abort_ind {
arep_id:= GetArepld (),
locally_generated:= “True);
identifier:= “FAL”,
reason_code:= “Invalid DI RDU”

additional_detail:= “null”
}

R19

REPL
RSP
ODPEN

FAL-PDU_ind

JLOSED

R20

REQ

(FAL \F du_Type (fal_pdu) <> “EST_ErrPDU")

Abort_ind {
arep_id:= GetArepld (),

JLOSED

focally_generated = - 1Tue’,
identifier:= “FAL",

reason_code:= “Invalid FAL-PDU”
additional_detail:= “null”
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Current
State

Event
Action

Next State

R21

OPEN

FAL-PDU_ind
&& ((FAL_Pdu_Type (fal_pdu) <> “DMPM_Disconnect_ind")
&& (FAL_Pdu_Type (fal_pdu) <> “DMPM_Put_Out")

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req”,
arep_id:= GetArepld(),
dicep_dl_id:= DicepDlidentifier,
reason:= “Invalid DI PDU",
disdu:= “null”

h

CLOSED

Aber—He-f
arep_id:= GetArepld (),
locally_generated:= “True”,
identifier:= “FAL”,
reason_code:= “Invalid DI PDU”
additional_detail:= “null”

}

R22

NOT
[CLOSED

FAL-PDU _ind \ \)
&& dmpm_service_name = “DMPM_Disconnect_ind”
&& fal_pdu = “null”
&& originator = “remote_dls_provider”
Abort_ind {

arep_id:= GetArepld (),
locally_generated:= “Falsg”)
identifier:= “Data Link L&yer”,
reason_code:= reason
additional_detail:= “null”

}

JLOSED

R23

NOT
[CLOSED

FAL-PDU_ind

JLOSED

R24

NOT
CLO,

7ind {
arep_id:= GetArepld (),
locally_generated:= “True”,

JLOSED

[dentitier="Data LInk Layer,
reason_code:= reason
additional_detail:= “null”

}

R25

OPEN

FAL-PDU _ind

&& Role = “Peer” || “Server”

&& dmpm_service_name = “DMPM_Buffer_Received_ind”
&& FAL_Pdu_Type (fal_pdu) = “CS_RegPDU"

CS_ind {
arep_id:= GetArepld (),
user_data:= fal_pdu

OPEN
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# Current Event Next State
State Action
R26 | OPEN FAL-PDU_ind OPEN
&& Role = “Client” || “Peer”
&& dmpm_service_name = “DMPM__ Buffer_Received_ind”
&& FAL_Pdu_Type (fal_pdu) = “CS_RspPDU"
CS_cnf{
Arep_id:= GetArepld (),
user_data:= fal_pdu
}
R27 | OPEN FAL-PDU _ind OPEN
&& Role = “Peer”||"Client” || “Server”
&& dmpm_service_name = “DMPM_Buffer_Sent_ind”
FSTS_ ind {
arep_id:= GetArepld(),
reported_status:=“Buffer_Sent”
}
R28 | PPEN FAL-PDU_ind dPEN
&& Role = “Peer”||"Client” || “Server”
&& dmpm_service_name = “DMPM_Get_cnf”
&& status = “success”
GMB_cnf(+) {
arep_id:= GetArepld(),
duplicate_fal_sdu=duplicate_dlsdu,
user_data:=fal_pdu 6
}
R29 | [DPEN FAL-PDU_ind \_/ drPEN
&& Role = “Peer”||"Client” || “Serve#
&& dmpm_service_name = “DMPM_Get_cnf’
&& status <> “success”
GMB_cnf(-
R30 [ JoPEN \) dLOSED
Buffer_Received_ind”
7S ReqPDU”
"UCS_ReqPDU"
ame:= “DMPM_Disconnect_req”,
:= DlcepDllidentifier,
£ “Invalid FAL-PDU”,
disgu:= “null
h
Abort_ind {

arep_1d.= GetArepld (),
locally_generated:= “True”,
identifier:= “FAL”,

reason_code:= “Invalid FAL-PDU”
additional_detail:= “null”
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Current
State

Event
Action

Next State

R31

OPEN

FAL-PDU_ind

&& Role = “Client”

&& dmpm_service_name = “DMPM__ Buffer_Received_ind”
&& FAL_Pdu_Type (fal_pdu) <> “CS_RspPDU"

&& FAL_Pdu_Type (fal_pdu) <> "UCS_RegPDU"

FAL-PDU_req {
dmpm_service_name:= “DMPM_Disconnect_req”,
arep_id:= GetArepld(),
dicep_dl_id:= DicepDlidentifier,
reason:= “Invalid FAL-PDU",
disdu:= “null”

CLOSED

Abort_ind {
arep_id:= GetArepld (),
locally_generated:= “True”,
identifier:= “FAL”,
reason_code:= “Invalid FAL-PDU”
additional_detail:= “null”

R32

ODPEN

}
FAL-PDU_ind
&& Role = “Peer”

&& dmpm_service_name = “DMPM_Buffer_Receivg
&& ((FAL_Pdu_Type (fal_pdu) <> “CS_ReqPDU")
&& (FAL_Pdu_Type (fal_pdu) <> “CS RspP

FAL-PDU_req {
dmpm_service_name:="“
arep_id:= GetArepId()

es

JLOSED

R33

OP

arep_id:= GetArepld (),
user_data:= fal_pdu

JPEN

S

R34

NOT
CLOSED

ErrorTOARPM

(no action taken)

NOTE Itis a local matter to report this error status to network management entities. The
ARPM does not abort the existing connections. The FAL user may issue an Abort request
to disconnect the current connection, depending on the type of status information
conveyed by the ErrorTOARPM primitive.

SAME
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L.3.3 Functions used by BUB ARPM

Table L.7 — Function GetArepld ()
Name GetArepld () Used in ARPM
Input Output
(none) AREP Identifier

Function

Returns a value that can unambiguously identify the current AREP.

Table L.8 — Function BuildFAL-PDU

Name BuildFAL-PDU Used in ARPM
Input Output
fal_pdy _name, Disdu
calling |dicep_address,
called_dicep_address,
fal_datg,
fal_id,
fal_reapon_code,
fal_additional_detail /\
Functidn | \ A4
Builds fin FAL-PDU out of the parameters given as input variables. A \
A
Table L.9 — Function FAL/ Pdu~Typ
Name FAL_Pdu_Type Usedlo > /[ARPM
Input "Qutpﬁt / { )
dls_us¢r_data One bf the ML types defined in the FAL-PDUs sgction.
Functign |
This fupction decodes the FAL-PDU that is conveyeg-in the dis™us arameter and retrieves one of the FAL-PD
types.
(\qu}é\l‘o&:u\n&@ Ab)(ldentlfler

Name Abortldentifiep\ Useh in ARPM
Input ‘Oﬁtput
fal_pdy The Identifier parameter of the Abort service.
Functign | \X
This fupction decodes th {Ko\\ thatis .conveyed in the fal_pdu parameter and extracts the Identifier parameter.

g\ Wl Function AbortReason
Name ?\bortl%s@gn Used in ARPM
Input Output
fal_pdd \ The Reason Code parameter of the Abort service.
Functign
This fupction decadesthe Abgrt_PDU that is conveyed in the fal_pdu parameter and extracts the Reason Code paraméter.

Table L.12 — Function AbortDetall

Name AbortDetail Used in ARPM
Input Output
fal_pdu The Additional Detail parameter of the Abort service.

Function

This function decodes the Abort_PDU that is conveyed in the fal_pdu parameter and extracts the Additional Detail parameter.
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Annex M
(normative)

Buffered Networkscheduled Bidirectional (BNB) ARPM

M.1 Primitive Definitions
M.1.1 Primitives Exchanged between ARPM and FSPM
Table M.1 — Primitives issued by FSPM to ARPM

Primitlve Name Source | Associated Parameters Functions

EST_feq FSPM user_data This is an FAL internal primitive used tq conveyxan Establig
request primitive from the FSPM to RPM.

EST_fsp(+) FSPM user_data This is an FAL internal primitive &gt;comﬁ‘siblis
response(+) primitive from thee)sysé)\(\ the ARP

EST_isp(-) FSPM user_data This is an FAL internal prini ive\g&&%ﬂ;&ﬁs@bﬂs
response(-) primitive fror(?tt;bFQ to\the ’ARPM:

=y

=y

=y

Abort freq FSPM identifier, reason_code, This an FAL internal im?\'\v: useMco}\fy Mort reqyest
additional_detail primitive from the Eé?’b\g e ARPM:
CS_rgq FSPM user_data This is an meu H\o&c&r@ey a Confirmed
Send (CS) rgquest prigitive-from the\FSPM to the ARPM.
CcS_rdp FSPM | user_data This is an )cAL irtarnal WW convey a Confirmef
Send (S resﬂe primitive fromthe FSPM to the ARPM
UCS_feq FSPM remote_dlsap_address, w an\PAL i err@brrvinﬁli‘g?used to convey an Unconfifmed
user_data /\ nd {UQYS) reduest primitiveAfrom the FSPM to the ARPM
Table M.2 — Prin@es is by*ARP SPM
Primitjve Name Source | Associated Parame(ers A-Functians
EST_jnd ARPM arepaid, user_data \ Trﬁs&s aWernal primitive used to convey an Establish
/\ /\ Mic tion primitive from the ARPM to the FSPM.
EST_¢nf(+) ARPM areb%tbér_data This is :z«F/AL internal primitive used to convey an Establigh
(N \res,pon (+) primitive from the ARPM to the FSPM.

EST_¢nf(-) ARPM arep’ i er_d his is an FAL internal primitive used to convey an Establish
reSponse(-) primitive from the ARPM to the FSPM.

Abort|ind W This is an FAL internal primitive used to convey an Abort

<\ primitive from the ARPM to the FSPM.
(\ Nadditiboal
CS_ind RN a?akid, er_data This is an FAL internal primitive used to convey a Confirme
(\ Send (CS) indication primitive from the ARPM to the FSPM
CS_cnpf ARPMN\ a)?_id,\t{ser_data This is an FAL internal primitive used to convey a Confirme
<\ I\ Send (CS) confirmation primitive from the ARPM to the FSPM.
UCS_jnd P \a\rpf[f_id, This is an FAL internal primitive used to convey an Unconfifmed
remote_dlsap_address, Send (UCS) indication primitive from the ARPM to the FSPM.
duplicate_fal_sdu,
user_data,
local_timeliness,
rpmntL_ﬂmanecc

M.1.2 Primitives issued by ARPM to FSPMParameters of FSPM/ARPM Primitives

[oN

[oN

The parameters used with the primitives exchanged between the FSPM and the ARPM are described
in table M.3.
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Table M.3 — Parameters used with Primitives Exchanged between FSPM and ARPM

Parameter Name Description

arep_id This parameter is used to unambiguously identify an instance of the AREP that has issued a
primitive. A means for such identification is not specified by this specification.

user_data This parameter conveys FAL-User data.

locally _generated This parameter conveys value that is used for the Locally_Generated parameter.

identifier This parameter conveys value that is used for the Identifier parameter.

reason_code This parameter conveys value that is used for the Reason_Code parameter.

additional_detail This parameter conveys value that is used for the Additional_Detail parameter.

duplicate_fal_sdu This parameter conveys value that is used for the Duplicate_FAL-SDU parameter.

remote_dlsap_address This parameter conveys value that is used for the Remote_DLSAP_Address parameter.

status This parameter conveys value that is used for the Status parameter.

reported_status This parameter conveys a Data Link Layer event status.

|0ca|_t| IIC:;IICDD T:I;D pﬂlalllctcl bUIIVCyb va:uc t:lat ;b UDC\.: fUI t:lc LUL:G:_T;IIIC:;IICDD |JClI Qlllctcl .

remote| timeliness This parameter conveys value that is used for the Remote_Timeliness garameter.

M.2 | DLL Mapping of BNB AREP Class

This dlause describes the mapping of the BNB AREP Class to the FieldQus\D NIt does
not reflefine the DLSAP attributes or DLME attributes that are or will bexdefined\in ink|Layer
specif|cation; rather, it defines how they are used by this AR class. A \ sonfigureand monitor
the vdlues of these attributes will be provided in future IEC 6115847

The DILL Mapping attributes and their permitted values and the iQ d with the BNB AREP

class are defined in this clause.

&
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CLASS: Bnb

PARENT CLASS: BufferedNetwork-TriggeredBidirectionalAREP
ATTRIBUTES:

1 (m) KeyAttribute: LocalDlcepAddress

2 (m) Attribute: RemoteDlIcepAddress

3 (m) Attribute: DisapRole (Basic)

4 (m) Attribute: QosParameterSet

4.1 (m) Attribute: DicepClass (Peer)

4.2 (m)  Attribute: DicepDataDeliveryFeatures

421 (m) Attribute: FromRequestorToResponder (Ordered)
4.2.2 (m) Attribute: FromResponderToRequestor (Ordered)
4.3 (m) Attribute: Priority

43.1 {ry Attrbtte: BiProrty-tIrgent-Nermah—TmeAveattable)
4.3.2 (m) Attribute: DlIPriorityNegotiated (Urgent, Normal, TimeA
4.4 (m)  Attribute: DlpduAuthentication (Ordinary, Source, Maxima
4.5 (m) Attribute: ResidualActivity

45.1 (m) Attribute: ResidualActivityAsSender (True, Fals
45.2 (m) Attribute: ResidualActivityAsReceiver (True, Fal

4.6 (m)  Attribute: MaxConfirmDelay

46.1 (m) Attribute: MaxConfirmDelayOnDIConnect

4.6.2 (m) Attribute: MaxConfirmDelayOnDIDat

4.7 (m) Attribute: DISchedulingPolicy (Explici

4.8 (m)  Attribute: MaxDlsduSizes

48.1 (m) Attribute: MaxDlsduSizeFrom

48.2 (m) Attribute: MaxDlsduSizeFro

4.8.3 (m) Attribute: d
48.4 (m) Attribute:

DLL SERVICES:

1 (m) OpsService:
2 (m) OpsService:
3 (m) OpsService:
4 (m) OpsService:
5 (m) OpsServjee:
6

7

M.2.1

M.2.1

This g

is use

NOTH

This attribute-contains the following three subattributes: Link Address, Node Address, and Selecfor.

NOTH 2 Since the local Link and Node addresses are set by the Network Management, only the

Selec arnartion-of-tha l aocalPDlcanAddrace attribiita ic o canfirnirahla attrilbaita of tha T AL
O pPOTrHEH-ortHe-=0tarh 7 eSSttt the1Sa-corgurapre—attgote tHe—T=/

M.2.1.2 RemoteDlcepAddress

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

This attribute supplies the value for called DLCEP-address of the DL-Connect service.

NOTE 1 The value of this attribute is also carried in the header part of the Establish Request PDU.
This attribute contains the following three subattributes: Link Address, Node Address, and Selector.

NOTE 2 Since the local Link and Node addresses are set by the Network Management, only the
Selector portion of the LocalDIsapAddress attribute is a configurable attribute of the FAL.
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M.2.1.3 DlsapRole

This attribute specifies the behavior of the DLSAP that is used by the AREP.
This attribute supplies the value for the “DL(SAP)-role” parameter.

M.2.1.4 QosParameterSet

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

M.2.1.4.1 DlcepClass
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.

M.2.1.4.2 DlcepDataDeliveryFeatures
Thesq attributes specify the data delivery features of the DLL.
The permitted value Ordered corresponds to ORDERED defined by the ta Link ; htion.

NOT ve the

This

tribute specifies the DLL data delivery feature of t F G ue for
the “ 3

This gttribute specifies the DLL data delive \ < as a receiver. It supplies thel value
for thg “DLCEP data delivery features fro equestor” parameter defined in the DLL.

M.2.1.4.3  Priority

It is not i di iorities’ for each FAL-PDU sent from the same BNB AREP.
is not perm iffe iorities for the send and the receive conveyance paths.

This gttribute supplies the Value for the “DLPDU-authentication” parameter of the DLL. The petmitted
value | Ordinary; and Maximal correspond to ORDINARY, SOURCE and MAXIMAL
respegtively,as defined in the Fieldbus Data Link Layer specification.

M.2.1.4.5-" ResidualActivityAsSender

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

M.2.1.4.5.1 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”.

M.2.1.4.6  MaxConfirmDelay

This attribute specifies the maximum confirmation delay of certain DLL connection-oriented services.
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M.2.1.4.6.1 MaxConfirmDelayOnDIConnect

This attribute specifies 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.
M.2.1.4.6.2 MaxConfirmDelayOnDIData

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

This attribute supplies the value for the “Maximum confirmation delay on DL-Data” parameter specified

in the Data Link Layer specification (IEC 61158-3).
M.2.1.4.7 DISchedulingPolicy

This dttribute provides the guidance to the DLL on the scheduling needed by ap AR, For this

the DLL tries to transmit the FAL-PDU as soon as possible.

This dttribute supplies the value for the “DL-Scheduling-policy” paramete
value Explicit corresponds to EXPLICIT defined in the Fieldbus Data Link}

M.2.1.4.8 MaxDlIsduSize
M.2.1.4.8.1 MaxDlsduSizeFromRequestor

This gttribute specifies the maximum length of an FAL-PDJthat tan be frap’ this AREP
negotiation.

This gttribute supplies the value for the “Maximum
DLL.

M.2.1.4.8.2 MaxDlsduSizeFromResponder

This gttribute specifies the maximum lengih of an
negotiation.

This gttribute supplies the galue
DLL.

M.2.1.4.8.3 MaxDlsduSizeFro

This gttribute spé
negotiation.

M.2.1.4.8.4 MaxDlsd

This dttribute
negotiation.

M.2.2
Refer[to anne
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