
 

 
 
 

 

 

 

 

TECHNICAL 
SPECIFICATION 

IEC
61158-6

 First edition
1999-03

 

Digital data communications for  
measurement and control — 
Fieldbus for use in industrial control systems 

Part 6:  
Application Layer protocol specification 

PRICE CODE 
 

© IEC 1999  –  Copyright - all rights reserved 

No part of this publication may be reproduced or utilized in any form or by any means, electronic or 
mechanical, including photocopying and microfilm, without permission in writing from the publisher. 

International Electrotechnical Commission  3, rue de Varembé  Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch  IEC web site  http://www.iec.ch 

XH 

For price, see current catalogue

 Commission Electrotechnique Internationale 
 International Electrotechnical Commission 

 



– 2 – 61158-6  IEC:1999

Contents

Page

FOREWORD............................................................................................................ 10

INTRODUCTION...................................................................................................... 12

1 Scope................................................................................................................. 13

2 Normative references....................................................................................... 14

3 Definitions......................................................................................................... 15

3.1 Definitions from other ISO/IEC Standards ..............................................................................15
3.1.1 Definitions from ISO/IEC 7498-1 .....................................................................................15
3.1.2 Definitions from ISO/IEC 8822.........................................................................................15
3.1.3 Definitions from ISO/IEC 9545.........................................................................................15
3.1.4 Definitions from ISO/IEC 8824.........................................................................................15
3.1.5 Definitions from ISO/IEC 8825.........................................................................................15

3.2 Definitions from IEC 61158-5..................................................................................................16
3.3 Other definitions......................................................................................................................16

3.3.1 called ...............................................................................................................................16
3.3.2 calling...............................................................................................................................16
3.3.3 interoperability .................................................................................................................16
3.3.4 management information .................................................................................................16
3.3.5 receiving ..........................................................................................................................16
3.3.6 resource...........................................................................................................................16
3.3.7 sending ............................................................................................................................16

3.4 Abbreviations and symbols .....................................................................................................16
3.5 Conventions ............................................................................................................................17

3.5.1 General Conventions.......................................................................................................17
3.5.2 Conventions for Class Definitions....................................................................................17
3.5.3 Abstract Syntax Conventions ..........................................................................................17

3.6 Conventions used in State Machines......................................................................................17

4 FAL Syntax Description................................................................................... 19

4.1 FAL-AR PDU Abstract Syntax 1 .............................................................................................19
4.1.1 Confirmed Send Service..................................................................................................19
4.1.2 Unconfirmed Send Service..............................................................................................19
4.1.3 Unconfirmed Acknowledged Send Service .....................................................................19
4.1.4 Idle Send Service.............................................................................................................20
4.1.5 AR-XON-OFF Send Service............................................................................................20
4.1.6 Establish Service .............................................................................................................20

4.2 FAL-AR PDU Abstract Syntax 2 .............................................................................................20
4.2.1 Confirmed Send Service..................................................................................................21
4.2.2 Unconfirmed Send Service..............................................................................................21
4.2.3 Unconfirmed Acknowledged Send Service .....................................................................21
4.2.4 Idle Send Service.............................................................................................................21
4.2.5 AR-XON-OFF Send Service............................................................................................21
4.2.6 Establish Service .............................................................................................................22
4.2.7 MaxOSCC .......................................................................................................................22
4.2.8 MaxOSCS........................................................................................................................22
4.2.9 MaxUCSC........................................................................................................................22
4.2.10 MaxUCSS........................................................................................................................22
4.2.11 XON_OFF........................................................................................................................22
4.2.12 CIU...................................................................................................................................22

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



61158-6  IEC:1999 – 3 –

Clause Page

4.3 Abstract Syntax of PDUBody.................................................................................................. 23
4.3.1 Abort Service ...................................................................................................................23
4.3.2 InvokeID ..........................................................................................................................23
4.3.3 ConfirmedServiceRequest...............................................................................................23
4.3.4 ConfirmedServiceResponse............................................................................................24
4.3.5 ConfirmedServiceError ....................................................................................................25
4.3.6 Error Type........................................................................................................................25
4.3.7 Error Class.......................................................................................................................26
4.3.8 Unconfirmed PDUs.......................................................................................................... 27
4.3.9 Management ASE............................................................................................................27

4.3.9.1 Begin Set Attributes Service ..................................................................................................... 27
4.3.9.2 Create Service .......................................................................................................................... 27
4.3.9.3 Delete Service .......................................................................................................................... 27
4.3.9.4 End Set Attributes Service........................................................................................................ 28
4.3.9.5 Get Attributes List Service ........................................................................................................ 28
4.3.9.6 Set Attributes Service ............................................................................................................... 28

4.3.10 Application Process ASE.................................................................................................29
4.3.10.1 Get Status Service................................................................................................................ 29
4.3.10.2 Identify Service ..................................................................................................................... 29
4.3.10.3 Initiate Service ...................................................................................................................... 29
4.3.10.4 Status Notification Service.................................................................................................... 30
4.3.10.5 Subscribe Service................................................................................................................. 30
4.3.10.6 Reject Service....................................................................................................................... 30
4.3.10.7 Conclude Service.................................................................................................................. 30

4.3.11 Load Region ASE ............................................................................................................30
4.3.11.1 Discard Service..................................................................................................................... 30
4.3.11.2 Initiate Load Service ............................................................................................................. 31
4.3.11.3 Pull Segment Service ........................................................................................................... 31
4.3.11.4 Push Segment Service ......................................................................................................... 32
4.3.11.5 Terminate Load Service........................................................................................................ 32

4.3.12 Function Invocation ASE .................................................................................................32
4.3.12.1 ActionInvoke Service ............................................................................................................ 32
4.3.12.2 ActionReturn Service ............................................................................................................ 32
4.3.12.3 Kill Service............................................................................................................................ 32
4.3.12.4 Reset Service ....................................................................................................................... 33
4.3.12.5 Resume Service ................................................................................................................... 33
4.3.12.6 Start Service ......................................................................................................................... 33
4.3.12.7 Stop Service ......................................................................................................................... 33

4.3.13 Variable Access ASE.......................................................................................................33
4.3.13.1 Exchange Service................................................................................................................. 33
4.3.13.2 Exchange List Service .......................................................................................................... 33
4.3.13.3 Information Report Service ................................................................................................... 34
4.3.13.4 Information Report with Type Service................................................................................... 34
4.3.13.5 Information List Report Service ............................................................................................ 34
4.3.13.6 Read Service ........................................................................................................................ 34
4.3.13.7 Read List Service.................................................................................................................. 35
4.3.13.8 Write List Service.................................................................................................................. 36

4.3.14 Event Management ASE .................................................................................................36
4.3.14.1 Confirmed Acknowledge Event service ................................................................................ 36
4.3.14.2 EnableEvent Service ............................................................................................................ 36
4.3.14.3 EnableEventList Service....................................................................................................... 37
4.3.14.4 Event Notification Service..................................................................................................... 37
4.3.14.5 Event Notification with Type Service .................................................................................... 37
4.3.14.6 Get Event Summary Service ................................................................................................ 37
4.3.14.7 Get Event Summary List Service.......................................................................................... 38
4.3.14.8 Notification Recovery Service............................................................................................... 38
4.3.14.9 Confirmed Acknowledge Event List Service ......................................................................... 38
4.3.14.10 Query Event Summary List Service...................................................................................... 39

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



– 4 – 61158-6  IEC:1999

Clause Page

4.3.15 Type Definitions...............................................................................................................39
4.3.15.1 AP ASE Types ...................................................................................................................... 39
4.3.15.2 AR ASE Types...................................................................................................................... 39
4.3.15.3 Data Link Layer Types.......................................................................................................... 40
4.3.15.4 Data Type ASE Types .......................................................................................................... 40
4.3.15.5 Event ASE Types.................................................................................................................. 40
4.3.15.6 Function Invocation ASE Types............................................................................................ 42
4.3.15.7 General Types ...................................................................................................................... 43
4.3.15.8 Load Region ASE Types ...................................................................................................... 47
4.3.15.9 Management ASE Types...................................................................................................... 48
4.3.15.10 Variable ASE Types.............................................................................................................. 58

4.4 Data Types..............................................................................................................................58
4.4.1 Notation for the Boolean Type.........................................................................................58
4.4.2 Notation for the Integer Type...........................................................................................59
4.4.3 Notation for the Unsigned Type.......................................................................................59
4.4.4 Notation for the Floating Point Type ................................................................................59
4.4.5 Notation for the BitString Type.........................................................................................59
4.4.6 Notation for the OctetString Type ....................................................................................59
4.4.7 Notation for VisibleString Type ........................................................................................59
4.4.8 Notation for the UNICODEString Type ............................................................................59
4.4.9 Notation for the FieldbusTime Type ................................................................................59
4.4.10 Notation for the Universal Time Type ..............................................................................59
4.4.11 Notation for Binary Time Type.........................................................................................59
4.4.12 Notation for BCD Type .................................................................................................... 59
4.4.13 Notation for Compact Boolean Array Type......................................................................60
4.4.14 Notation for Compact BCD Array Type ...........................................................................60
4.4.15 Notation for Date Type ....................................................................................................60
4.4.16 Notation for TimeOfDay Type..........................................................................................60
4.4.17 Notation for TimeDifference Type....................................................................................60
4.4.18 Notation for TimeValue Type...........................................................................................60

5 FAL Protocol State Machine............................................................................ 61

5.1 AP Context State Machine......................................................................................................62
5.1.1 Primitive Definitions .........................................................................................................62

5.1.1.1 Primitives Exchanged between FAL-User and AP-Context ...................................................... 62
5.1.2 State Machine Description...............................................................................................62
5.1.3 AP-AP Context Initiation State Transitions ......................................................................63
5.1.4 Functions .........................................................................................................................75

5.2 FAL Service Protocol Machine (FSPM) ..................................................................................78
5.2.1 Primitive Definitions .........................................................................................................78

5.2.1.1 Primitives Exchanged between AP_Context and FSPM........................................................... 78
5.2.1.2 Parameters of AP_Context /FSPM Primitives........................................................................... 79

5.2.2 FSPM State Tables..........................................................................................................80
5.2.2.1 Functions .................................................................................................................................. 84

5.3 DLL Mapping Protocol Machine (DMPM) ...............................................................................85
5.3.1 Primitive Definitions .........................................................................................................85

5.3.1.1 Primitives Exchanged between DMPM and ARPM .................................................................. 85
5.3.1.2 Parameters of ARPM/DMPM Primitives ................................................................................... 86
5.3.1.3 Primitives Exchanged between Data Link Layer and DMPM.................................................... 88
5.3.1.4 Parameters of DMPM/Data Link Layer Primitives..................................................................... 89

5.3.2 DMPM State Machine......................................................................................................90
5.3.2.1 DMPM States............................................................................................................................ 90
5.3.2.2 DMPM State Table ................................................................................................................... 90
5.3.2.3 Functions used by DMPM......................................................................................................... 98

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



61158-6  IEC:1999 – 5 –

Page

Annex A  (normative)  FAL Header ...................................................................... 100

A.1 Introduction ...........................................................................................................................100

Annex B  (normative)  Reason Codes ................................................................. 102

B.1 Introduction ...........................................................................................................................102

Annex C  (normative)  Data Link Layer Service Selection................................. 103

C.1 Introduction ...........................................................................................................................103
C.1.1 DL-Connect ...................................................................................................................103
C.1.2 DL-Connection-Established...........................................................................................103
C.1.3 DL-Disconnect ...............................................................................................................103
C.1.4 DL-Unitdata....................................................................................................................103
C.1.5 DL-Data .........................................................................................................................103
C.1.6 DL-Put............................................................................................................................103
C.1.7 DL-Get ...........................................................................................................................103
C.1.8 DL-Buffer-Received .......................................................................................................103
C.1.9 DL-Buffer-Sent...............................................................................................................103
C.1.10 DL-Compel-Data............................................................................................................103

Annex D  (normative)  Compact Encoding Rule (CER)...................................... 104

D.1 Compact Encoding Rule (CER) ............................................................................................104
D.1.1 Introduction....................................................................................................................104
D.1.2 APDU Header Encoding................................................................................................104

D.1.2.1 APDU Header Encoding ......................................................................................................... 104
D.1.2.2 Encoding of Type Field ........................................................................................................... 104
D.1.2.3 Encoding of InvokeID Field..................................................................................................... 105
D.1.2.4 APDU Body Encoding............................................................................................................. 105

D.1.3 Data Type Encoding Rules (Base Encoding) ................................................................107
D.1.3.1 Encoding of a NULL Value ..................................................................................................... 107
D.1.3.2 Encoding of a Boolean Value ................................................................................................. 107
D.1.3.3 Encoding of a Variable-Length Integer Value ......................................................................... 108
D.1.3.4 Encoding of a Fixed-Length Integer Value ............................................................................. 108
D.1.3.5 Encoding of a Variable-Length Unsigned Value ..................................................................... 108
D.1.3.6 Encoding of a Fixed-Length Unsigned Value ......................................................................... 109
D.1.3.7 Encoding of a Floating Point Value......................................................................................... 109
D.1.3.8 Encoding of a Variable-Length BitString value ....................................................................... 109
D.1.3.9 Encoding of a Fixed-Length BitString Value ........................................................................... 110
D.1.3.10 Encoding of a Variable-Length OctetString Value .............................................................. 110
D.1.3.11 Encoding of a Fixed-Length Octet String Value.................................................................. 110
D.1.3.12 Encoding of a Variable-Length VisibleString Value ............................................................ 110
D.1.3.13 Encoding of a Fixed-Length VisibleString Value................................................................. 111
D.1.3.14 Encoding of an ISO10646String Value ............................................................................... 111
D.1.3.15 Encoding of a UniversalTime Value.................................................................................... 111
D.1.3.16 Encoding of Binary Time Value .......................................................................................... 111
D.1.3.17 Encoding of a CompactBCDArray Value ............................................................................ 112
D.1.3.18 Encoding of an Array Value ................................................................................................ 112
D.1.3.19 Encoding of a Structure Value ............................................................................................ 112
D.1.3.20 Encoding of the ANY Type ................................................................................................. 112
D.1.3.21 Encoding of a BCD Value ................................................................................................... 113
D.1.3.22 Encoding of a FieldbusTime Value ..................................................................................... 113
D.1.3.23 Encoding of a Compact Boolean Array Value .................................................................... 113
D.1.3.24 Key words Encoding Rules................................................................................................. 113

Annex E  (normative)  Traditional Encoding Rule (TER) ................................... 116

E.1 Traditional Encoding Rule (TER) ..........................................................................................116
E.1.1 Introduction....................................................................................................................116
E.1.2 TER Descriptions...........................................................................................................116

E.1.2.1 Overview of Encoding............................................................................................................. 116

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



– 6 – 61158-6  IEC:1999

Page

E.1.2.2 APDU Header Encoding ......................................................................................................... 116
E.1.2.3 APDU Body Encoding............................................................................................................. 116
E.1.2.4 Encoding of Simple Variables................................................................................................. 117
E.1.2.5 Encoding of Structured Types ................................................................................................ 121

E.2 Object Definition Parameter..................................................................................................122
E.2.1 ListHeader .....................................................................................................................122
E.2.2 DataTypeList .................................................................................................................122
E.2.3 StaticList ........................................................................................................................123
E.2.4 VariableListDefinition .....................................................................................................124
E.2.5 FunctionInvocationDefinition..........................................................................................124

Annex F  (normative)  Buffer-Oriented Encoding Rules (BER)
and Messaging Encoding Rule (MER) ................................................................ 125

F.1 Encoding Rule for Buffer Services (BER) .............................................................................125
F.1.1 Introduction....................................................................................................................125
F.1.2 Application Layer Encoding Rules .................................................................................125

F.1.2.1 Overview of Encoding......................................................................................................... 125
F.1.2.2 APDU Header Encoding ..................................................................................................... 125
F.1.2.3 APDU Body Encoding......................................................................................................... 125

F.2 Encoding Rule for Messaging Services (MER).....................................................................125
F.2.1 Identification Octet .........................................................................................................126
F.2.2 Contents length octets ...................................................................................................126
F.2.3 ContentsOctets..............................................................................................................126

F.3 Type Encoding Rules............................................................................................................126
F.3.1 Boolean..........................................................................................................................126
F.3.2 Integer............................................................................................................................126
F.3.3 Bit string.........................................................................................................................127
F.3.4 Octet string ....................................................................................................................127
F.3.5 Visible string ..................................................................................................................127
F.3.6 SEQUENCE Types........................................................................................................128
F.3.7 SEQUENCE OF Types..................................................................................................128
F.3.8 CHOICE Types..............................................................................................................128
F.3.9 Null.................................................................................................................................128
F.3.10 Tagged Types................................................................................................................128
F.3.11 IMPLICIT Types.............................................................................................................128
F.3.12 OPTIONAL and DEFAULT Types .................................................................................129
F.3.13 ANY Types.....................................................................................................................129
F.3.14 Encoding of APDU Header............................................................................................129

Annex G  (normative)  Queued Usertriggered Unidirectional (QUU) ARPM .... 130

G.1 Primitive Definitions ..............................................................................................................130
G.1.1 Primitives Exchanged between ARPM and FSPM ........................................................130

G.2 Parameters of FSPM/ARPM Primitives ................................................................................130
G.2.1 DLL Mapping of QUU AREP Class ...............................................................................130

G.2.1.1 Attributes............................................................................................................................. 131
G.2.1.2 DLL Services ...................................................................................................................... 132

G.3 QUU ARPM State Machine...................................................................................................133
G.3.1 QUU ARPM States ........................................................................................................133
G.3.2 QUU ARPM state table..................................................................................................133
G.3.3 Functions used by QUU ARPM .....................................................................................135

Annex H  (normative)  Queued Usertriggered Bidirectional-Connection
Oriented (QUB-CO) ARPM ................................................................................... 136

H.1 Primitive Definitions ..............................................................................................................136
H.1.1 Primitives Exchanged between ARPM and FSPM ........................................................136
H.1.2 Parameters of FSPM/ARPM Primitives.........................................................................136

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



61158-6  IEC:1999 – 7 –

Page

H.2 DLL Mapping of QUB AREP Class.......................................................................................137
H.2.1 Attributes........................................................................................................................137

H.2.1.1 LocalDlcepAddress............................................................................................................. 137
H.2.1.2 RemoteAddressConfigurationType..................................................................................... 138
H.2.1.3 Role .................................................................................................................................... 138
H.2.1.4 DlsapRole ........................................................................................................................... 138
H.2.1.5 QosParameterSet ............................................................................................................... 138

H.2.2 DLL Services .................................................................................................................140
H.3 QUB AREP State Machine ...................................................................................................140

H.3.1 QUB ARPM States ........................................................................................................140
H.3.2 QUB ARPM state table ..................................................................................................141
H.3.3 Functions used by QUB ARPM .....................................................................................149

Annex I  (normative)  Queued Usertriggered Bidirectional-Connectionless
(QUB-Cl) ARPM..................................................................................................... 151

I.1 Primitive Definitions ..............................................................................................................151
I.1.1 Primitives Exchanged between ARPM and FSPM............................................................151
I.1.2 Parameters of FSPM/ARPM Primitives.............................................................................151

I.2 DLL Mapping of QUB-CL AREP Class .................................................................................152
I.2.1 Attributes ...........................................................................................................................152

I.2.1.1 LocalDlsapAddress................................................................................................................. 152
I.2.1.2 RemoteDlsapAddress............................................................................................................. 152
I.2.1.3 LocalDlsapRole....................................................................................................................... 152
I.2.1.4 DefaultQosAsSender .............................................................................................................. 152
I.2.1.5 ExplicitQueue.......................................................................................................................... 153

I.2.2 DLL Services .....................................................................................................................153
I.3 QUB-CL ARPM State Machine.............................................................................................154

I.3.1 QUB-CL ARPM States ......................................................................................................154
I.3.2 QUB-CL ARPM State Table..............................................................................................154
I.3.3 Functions used by QUB-Cl ARPM ....................................................................................157

Annex J  (normative)  Queued Usertriggered Bidirectional-Segmentation
(QUB-Seg) ARPM.................................................................................................. 159

J.1 Primitive Definitions ..............................................................................................................159
J.1.1 Primitives Exchanged between ARPM and FSPM ........................................................159

J.2 Parameters of FSPM/ARPM Primitives ................................................................................159
J.2.1 DLL Mapping of QUB-Seg AREP Class ........................................................................160

J.2.1.1 Attributes................................................................................................................................. 161
J.2.1.2 DLL Services .......................................................................................................................... 164

J.3 QUB-Seg ARPM State Machine ...........................................................................................164
J.3.1 QUB-Seg ARPM States.................................................................................................164
J.3.2 QUB-Seg ARPM State Table ........................................................................................165
J.3.3 Functions used by QUB-Seg ARPM..............................................................................177

Annex K  (normative)  Queued Usertriggered Bidirectional-Flow Control
(QUB-FC) ARPM.................................................................................................... 180

K.1 QUB-FCPrimitive Definitions.................................................................................................180
K.1.1 Primitives Exchanged between ARPM and FSPM ........................................................180

K.2 Parameters of FSPM/ARPM Primitives ................................................................................181
K.2.1 DLL Mapping of QUB-FC AREP Class..........................................................................181

K.2.1.1 Attributes................................................................................................................................. 182
K.2.2 DLL Services .................................................................................................................185

K.3 QUB-FC ARPM State Machine.............................................................................................185
K.3.1 QUB-FC ARPM States ..................................................................................................185
K.3.2 QUB-FC ARPM State Table ..........................................................................................186
K.3.3 Functions used by QUB-FC ARPM ...............................................................................207

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



– 8 – 61158-6  IEC:1999

Page

Annex L  (normative)  Buffered Usertriggered Bidirectional (BUB) ARPM ...... 211

L.1 Primitive Definitions ..............................................................................................................211
L.1.1 Primitives Exchanged between ARPM and FSPM ........................................................211

L.1.1.1 Parameters of FSPM/ARPM Primitives .................................................................................. 212
L.2 DLL Mapping of BUB AREP Class .......................................................................................212

L.2.1 Attributes........................................................................................................................213
L.2.1.1 LocalDlcepAddress................................................................................................................. 213
L.2.1.2 RemoteDlcepAddress............................................................................................................. 213
L.2.1.3 DlsapRole ............................................................................................................................... 214
L.2.1.4 QosParameterSet ................................................................................................................... 214
L.2.1.5 DlcepClass.............................................................................................................................. 214
L.2.1.6 DlcepDataDeliveryFeatures.................................................................................................... 214
L.2.1.7 FromRequestorToResponder ................................................................................................. 214
L.2.1.8 FromResponderToRequestor ................................................................................................. 214
L.2.1.9 Priority..................................................................................................................................... 214
L.2.1.10 DllPriority ............................................................................................................................ 214
L.2.1.11 DllPriorityNegotiated ........................................................................................................... 214
L.2.1.12 DlpduAuthentication............................................................................................................ 214
L.2.1.13 ResidualActivityAsSender................................................................................................... 214
L.2.1.14 ResidualActivityAsReceiver ................................................................................................ 214
L.2.1.15 MaxConfirmDelay ............................................................................................................... 215
L.2.1.16 MaxConfirmDelayOnDlConnect.......................................................................................... 215
L.2.1.17 MaxConfirmDelayOnDlData................................................................................................ 215
L.2.1.18 DlSchedulingPolicy ............................................................................................................. 215
L.2.1.19 MaxDlsduSizeFromRequestor............................................................................................ 215
L.2.1.20 MaxDlsduSizeFromResponder........................................................................................... 215
L.2.1.21 MaxDlsduSizeFromRequestorNegotiated .......................................................................... 215
L.2.1.22 MaxDlsduSizeFromResponderNegotiated ......................................................................... 215

L.3 BUB ARPM State Machine ...................................................................................................215
L.3.1 BUB ARPM States.........................................................................................................215
L.3.2 BUB ARPM State Table.................................................................................................216
L.3.3 Functions used by BUB ARPM......................................................................................226

Annex M  (normative)  Buffered Networkscheduled Bidirectional
(BNB) ARPM.......................................................................................................... 227

M.1 Primitive Definitions ..............................................................................................................227
M.1.1 Primitives Exchanged between ARPM and FSPM ........................................................227
M.1.2 Primitives issued by ARPM to FSPMParameters of FSPM/ARPM Primitives...............227

M.2 DLL Mapping of BNB AREP Class .......................................................................................228
M.2.1 Attributes........................................................................................................................229

M.2.1.1 LocalDlcepAddress............................................................................................................. 229
M.2.1.2 RemoteDlcepAddress......................................................................................................... 229
M.2.1.3 DlsapRole ........................................................................................................................... 230
M.2.1.4 QosParameterSet ............................................................................................................... 230

M.2.2 DLL Services .................................................................................................................231
M.3 BNB ARPM State Machine ...................................................................................................231

M.3.1 BNB ARPM States.........................................................................................................231
M.3.2 BNB ARPM State Table (Basic State Machine) ............................................................234
M.3.3 BNB ARPM State Table (Confirmed Service Sending and Receiving - Client) .............245
M.3.4 BNB ARPM State Table (Confirmed Service Receiving and Responding - Server)......249
M.3.5 BNB ARPM State Table (Unconfirmed Service Sending - Client) .................................251
M.3.6 Functions used by BNB ARPM......................................................................................252

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



61158-6  IEC:1999 – 9 –

Page

Annex N  (normative)  Buffered Networkscheduled Unidirectional
(BNU) ARPM.......................................................................................................... 255

N.1 Primitive Definitions ..............................................................................................................255
N.1.1 Primitives Exchanged between ARPM and FSPM ........................................................255
N.1.2 Parameters of FSPM/ARPM Primitives.........................................................................255

N.2 DLL Mapping of BNU AREP Class .......................................................................................256
N.2.1 Attributes........................................................................................................................257

N.2.1.1 PublisherDlcepAddress ...................................................................................................... 257
N.2.1.2 Role .................................................................................................................................... 257
N.2.1.3 DlsapRole ........................................................................................................................... 258
N.2.1.4 QosParameterSet ............................................................................................................... 258

N.2.2 DLL Services .................................................................................................................259
N.3 BNU AREP State Machine....................................................................................................259

N.3.1 BNU ARPM States.........................................................................................................259
N.3.2 BNU ARPM State Table ................................................................................................261
N.3.3 Functions used by BNU ARPM......................................................................................265

Annex O  (normative)  Buffered Networkscheduled Unidirectional-MP
(BNU-MP) ARPM ................................................................................................... 267

O.1 Primitive Definitions ..............................................................................................................267
O.1.1 Primitives Exchanged between ARPM and FSPM ........................................................267
O.1.2 Parameters of FSPM/ARPM Primitives.........................................................................268

O.2 DLL Mapping of BNU-MP AREP Class.................................................................................268
O.2.1 Attributes........................................................................................................................269

O.2.1.1 PublisherDlcepAddress ...................................................................................................... 269
O.2.1.2 DlsapRole ........................................................................................................................... 269
O.2.1.3 QosParameterSet ............................................................................................................... 269

O.2.2 DLL Services .................................................................................................................271
O.3 BNU-MP ARPM State Machine ............................................................................................271

O.3.1 BNU-MP ARPM States..................................................................................................271
O.3.2 BNU-MP ARPM State Table..........................................................................................272
O.3.3 Functions used by BNU-MP ARPM...............................................................................278

Annex P  (informative)  Protocol Option 1 .......................................................... 280

P.1 Introduction ...........................................................................................................................280
P.2 Abstract Syntax Selection.....................................................................................................280
P.3 Protocol Machine Overview ..................................................................................................280
P.4 Application Relationship Protocol Machine (ARPM) Selection .............................................280
P.5 Encoding Rule Selection.......................................................................................................281

Annex Q  (informative)  Protocol Option 2 .......................................................... 282

Q.1 Introduction ...........................................................................................................................282
Q.2 Abstract Syntax.....................................................................................................................282
Q.3 Protocol Machine Overview ..................................................................................................282

Q.3.1 Application Relationship Protocol Machine (ARPM) Selections ....................................283
Q.3.2 Encoding Rule Selection................................................................................................283

Annex R  (informative)  Protocol Option 3 .......................................................... 284

R.1 Introduction ...........................................................................................................................284
R.2 Abstract Syntax.....................................................................................................................284
R.3 Protocol Machine Overview ..................................................................................................284

R.3.1 Application Relationship Protocol Machine (ARPM) Selection ......................................285
R.3.2 Encoding Rule Selection................................................................................................285

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



– 10 – 61158-6  IEC:1999

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) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  Attention is drawn to the possibility that some of the elements of this technical specification may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

• the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

• the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they 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

Part 6: Application Layer protocol specification

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 responsible for its preparation before 2002.
Information relating to confirmation, amendment or revision of the publication is available from
the IEC web site (http:/www.iec.ch) or from IEC Central Office.

A bilingual version of this technical specification may be issued at a later date.
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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 protocol machine defines the various states of an Application Layer and the valid transitions
between the states. It may be considered as a finite state machine. The protocol machine is described
using state tables. The information is exchanged between the application process and the protocol
machine through application service data units. The protocol machine exchanges information with
other protocol machines through application protocol data units (APDU).

This set of Application Layer standards does not specify individual implementations or products, nor
does it constrain the implementations of Application Entities (AEs) and interfaces within the industrial
automation system.

This set of Application Layer standards does not contain test procedures to ensure compliance with
such requirements.
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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 Application Layer (FAL) is an Application Layer communication standard designed to
support the conveyance of time-critical application requests and responses among devices in an
automation environment. The term “time-critical” is used to represent the presence of a time-window,
within which one or more specified actions are required to be completed with some defined level of
certainty. Failure to complete specified actions within the time window risks failure of the applications
requesting the actions, with attendant risk to equipment, plant and possibly human life.

This technical specification specifies interactions between remote applications in terms of

• the encoding rules that are applied to all the Application Layer Protocol Data Units (APDUs);

• the formal Abstract Syntax definitions of such APDUs;

• the protocol state machine descriptions that handle the APDUs and the primitives in the correct
sequences;

• the mappings of the APDUs to and from the Data Link Layer services defined in IEC 61158-3.

The FAL encoding rules are designed assuming that both the encoder (sender) and the decoder
(receiver) have the common knowledge of the abstract syntax. Wherever possible, data types
identifiers are not encoded and transferred over the network.

NOTE  This is why the Abstract Syntax Notation One / Basic Encoding Rule is not practical for the
FAL.

The purpose of this part of this technical specification is to define the protocol provided

a) to the Fieldbus Data Link Layer at the boundary between the Application and Data Link
Layers of the Fieldbus Reference Model, and

b) to the System Management at the boundary between the System Management and
Application Layers of the Fieldbus Reference Model.
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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 61158-4:1999, Digital data communications for measurement and control – Fieldbus for use in
industrial control systems – Part 4: Data Link protocol specifications

IEC 61158-5:1999, Digital data communications for measurement and control – Fieldbus for use in
industrial control systems – Part 5: Application Layer service definitions

ISO/IEC 7498-1:1994, Information technology – Open Systems Interconnection – Basic Reference
Model: The Basic Model

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

ISO/IEC 8824:1990, Information technology – Open Systems Interconnection – Specification of
Abstract Syntax Notation One (ASN.1)

ISO/IEC 8825:1990, Information technology – Open Systems Interconnection – Specification of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1)

ISO/IEC 9545:1994, Information technology – Open Systems Interconnection – Application Layer
structure

ISO/IEC 10646-1:1993, Information technology – Universal Multiple-Octet Coded Character Set
(UCS) – Part 1: Architecture and Basic Multilingual Plane

ISO/IEC 10731:1994, Information technology – Open Systems Interconnection – Basic Reference
Model – Conventions for the definition of OSI services

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 




