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Foreword 

The text of document 65C/476/FDIS, future edition 1 of IEC 61158-6-7, prepared by SC 65C, Industrial 
networks, of IEC TC 65, Industrial-process measurement, control and automation, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61158-6-7 on 2008-02-01. 

This and the other parts of the EN 61158-6 series supersede EN 61158-6:2004. 

With respect to EN 61158-6:2004 the following changes were made: 

– deletion of Type 6 fieldbus for lack of market relevance; 

– addition of new fieldbus types; 

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

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2008-11-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2011-02-01 

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

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 61158-6-7:2007 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
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INTRODUCTION 

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

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

• as a guide for implementors and designers; 

• for use in the testing and procurement of equipment; 

• as part of an agreement for the admittance of systems into the open systems environment; 

• as a refinement to the understanding of time-critical communications within OSI. 

This standard is concerned, in particular, with the communication and interworking of sensors, 
effectors and other automation devices. By using this standard together with other standards 
positioned within the OSI or fieldbus reference models, otherwise incompatible systems may 
work together in any combination. 

BS EN 61158-6-7:2008– 7 –

Full document details: BS EN 61158-6-7:2008

http://dx.doi.org/10.3403/03102011U
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008


INDUSTRIAL COMMUNICATION NETWORKS – 
FIELDBUS SPECIFICATIONS – 

 
Part 6-7: Application layer protocol specification – Type 7 elements 

 
 

1 Scope 

1.1 General 

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

This standard provides common elements for basic time-critical and non-time-critical 
messaging communications between application programs in an automation environment and 
material specific to Type 7 fieldbus. The term “time-critical” is used to represent the presence 
of a time-window, within which one or more specified actions are required to be completed 
with some defined level of certainty. Failure to complete specified actions within the time 
window risks failure of the applications requesting the actions, with attendant risk to 
equipment, plant and possibly human life. 

This standard specifies interactions between remote applications and defines the externally 
visible behavior provided by the Type 7 fieldbus application layer in terms of 

a) the formal abstract syntax defining the application layer protocol data units conveyed 
between communicating application entities; 

b) the transfer syntax defining encoding rules that are applied to the application layer 
protocol data units; 

c) the application context state machine defining the application service behavior visible 
between communicating application entities; 

d) the application relationship state machines defining the communication behavior visible 
between communicating application entities. 

The purpose of this standard is to define the protocol provided to 

• define the wire-representation of the service primitives defined in IEC 61158-5-7, and 

• define the externally visible behavior associated with their transfer. 

This standard specify the protocol of the Type 7 fieldbus application layer, in conformance 
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI application layer structure 
(ISO/IEC 9545). 

1.2 Specifications 

The principal objective of this standard is to specify the syntax and behavior of the application 
layer protocol that conveys the application layer services defined in IEC 61158-5-7. 

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

1.3 Conformance 

This standard does not specify individual implementations or products, nor does it constrain 
the implementations of application layer entities within industrial automation systems. 
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There is no conformance of equipment to the application layer service definition standard. 
Instead, conformance is achieved through implementation of this application layer protocol 
specification. 

2 Normative references 

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

IEC 60559, Binary floating-point arithmetic for microprocessor systems 

IEC 61158-3-7, Industrial communication networks – Fieldbus specifications – Part 3-7: Data-
link layer service definition – Type 7 elements 

IEC 61158-4-7, Industrial communication networks – Fieldbus specifications – Part 4-7: Data-
link layer protocol specification – Type 7 elements 

IEC 61158-5-7, Industrial communication networks – Fieldbus specifications – Part 5-7: 
Application layer service definition – Type 7 elements 

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

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

ISO/IEC 8825, Information technology – ASN.1 encoding rules: Specification of Basic 
Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules 
(DER) 

ISO/IEC 9506-2, Industrial automation systems – Manufacturing Message Specification – Part 
2: Protocol specification 

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

3 Terms, definitions, symbols, abbreviations and conventions 

For the purposes of this document, the following definitions apply. 

3.1 Terms and definitions from other ISO/IEC standards 

3.1.1 Terms and definitions from ISO/IEC 7498-1 
 a) abstract syntax 
 b) application entity 
 c) application process 
 d) application protocol data unit 
 e) application service element 
 f) application entity invocation 
 g) application process invocation 
 h) application transaction 
 i) presentation context 
 j) real open system 
 k) transfer syntax 
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3.1.2 Terms and definitions from ISO/IEC 9545 
 a) application-association 
 b) application-context 
 c) application context name 
 d) application-entity-invocation 
 e) application-entity-type 
 f) application-process-invocation 
 g) application-process-type 
 h) application-service-element 
 i) application control service element 
3.1.3 Terms and definitions from ISO/IEC 8824 
 a) object identifier 
 b) type 
 c) value 
 d) simple type 
 e) structured type 
 f) component type 
 g) tag 
 h) Boolean type 
 i) true 
 j) false 
 k) integer type 
 l) bitstring type 
 m) octetstring type 
 n) null type 
 o) sequence type 
 p) sequence of type 
 q) choice type 
 r) tagged type 
 s) any type 
 t) module 
 u) production 
3.1.4 Terms and definitions from ISO/IEC 8825 
 a) encoding (of a data value) 
 b) data value 
 c) identifier octets (the singular form is used in this standard) 
 d) length octet(s) (both singular and plural forms are used in this standard) 
 e) contents octets 
3.2 Terms and definitions from IEC 61158-5-7 
 a) application relationship 
 b) conveyance path 
 c) client 
 d) dedicated AR 
 e) dynamic AR 
 f) error class 
 g) error code 
 h) name 
 i) numeric identifier 
 j) peer 
 k) pre-defined AR endpoint 
 l) pre-established AR endpoint 
 m) publisher 
 n)  subscriber 
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3.3 Additional terms and definitions 

3.3.1  
allocate 
take a resource from a common area and assign that resource for the exclusive use of a 
specific entity 

3.3.2  
application 
function or data structure for which data is consumed or produced 

3.3.3  
application objects 
multiple object classes that manage and provide a run time exchange of messages across the 
network and within the network device 

3.3.4  
attribute 
description of an externally visible characteristic or feature of an object 

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

3.3.5  
behaviour 
indication of how an object responds to particular events 

3.3.6  
called 
service user or a service provider that receives an indication primitive or a request APDU 

3.3.7  
calling 
service user or a service provider that initiates a request primitive or a request APDU 

3.3.8  
class 
set of objects, all of which represent the same kind of system component 

NOTE  A class is a generalisation of an object; a template for defining variables and methods. All objects in a class 
are identical in form and behaviour, but usually contain different data in their attributes. 

3.3.9  
class attributes 
attribute that is shared by all objects within the same class 

3.3.10  
class code 
unique identifier assigned to each object class 

3.3.11  
class specific service 
service defined by a particular object class to perform a required function which is not 
performed by a common service 

NOTE  A class specific object is unique to the object class which defines it 
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3.3.12  
client 
a)  object which uses the services of another (server) object to perform a task  
b)  initiator of a message to which a server reacts 

3.3.13  
clock 
device providing a measurement of the passage of time since a defined epoch 

NOTE   There are two types of clocks in IEC 61588, boundary clocks and ordinary clocks. 

3.3.14  
communication objects 
components that manage and provide a run time exchange of messages across the network 

EXAMPLES  Connection Manager object, Unconnected Message Manager (UCMM) object, Message Router object. 

3.3.15  
connection 
logical binding between application objects that may be within the same or different devices 

NOTE  Connections may be either point-to-point or multipoint. 

3.3.16  
connection ID (CID) 
identifier assigned to a transmission that is associated with a particular connection between 
producers and consumers, providing a name for a specific piece of application information 

3.3.17  
connection point 
buffer which is represented as a subinstance of an Assembly object 

3.3.18  
consume 
act of receiving data from a producer 

3.3.19  
consumer 
node or sink that is receiving data from a producer 

3.3.20  
consuming application 
application that consumes data 

3.3.21  
cyclic 
repetitive in a regular manner 

3.3.22  
device 
physical hardware connected to the link 

NOTE: A device may contain more than one node. 

3.3.23  
device profile 
collection of device dependent information and functionality providing consistency between 
similar devices of the same device type 

BS EN 61158-6-7:2008 – 12 –

Full document details: BS EN 61158-6-7:2008

http://dx.doi.org/10.3403/03205792U
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008


3.3.24  
end node 
producing or consuming node 

3.3.25  
end point 
one of the communicating entities involved in a connection 

3.3.26  
error 
discrepancy between a computed, observed or measured value or condition and the specified 
or theoretically correct value or condition 

3.3.27  
frame 
denigrated synonym for DLPDU 

3.3.28  
instance 
the actual physical occurrence of an object within a class, identifying one of many objects 
within the same object class.  

EXAMPLE  California is an instance of the object class state.  

NOTE  The terms object, instance, and object instance are used to refer to a specific instance. 

3.3.29  
instance attribute 
attribute that is unique to an object instance and not shared by the object class 

3.3.30  
instantiated 
object that has been created in a device 

3.3.31  
interoperability 
capability of User Layer entities to perform coordinated and cooperative operations using the 
services of the FAL 

3.3.32  
little endian 
Describes a model of memory organisation which stores the least significant octet at the 
lowest address, or for transfer, which transfers the lowest order octet first 

3.3.33  
management information 
network accessible information that supports the management of the Fieldbus environment 

3.3.34  
member 
piece of an attribute that is structured as an element of an array 

3.3.35  
message router 
object within a node that distributes messaging requests to appropriate application objects 

3.3.36  
multipoint connection 
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connection from one node to many 

NOTE  Multipoint connections allow messages from a single producer to be received by many consumer nodes. 

3.3.37  
network 
a set of nodes connected by some type of communication medium, including any intervening 
repeaters, bridges, routers and lower-layer gateways 

3.3.38  
object 
abstract representation of a particular component within a device, usually a collection of 
related data (in the form of variables) and methods (procedures) for operating on that data 
that have clearly defined interface and behaviour 

3.3.39  
object specific service 
service unique to the object class which defines it 

3.3.40  
originator 
client responsible for establishing a connection path to the target 

3.3.41  
point-to-point connection 
connection that exists between exactly two application objects 

3.3.42  
produce 
act of sending data to be received by a consumer 

3.3.43  
producer 
node that is responsible for sending data 

3.3.44  
receiving 
service user that receives a confirmed primitive or an unconfirmed primitive, or a service 
provider that receives a confirmed APDU or an unconfirmed APDU 

3.3.45  
resource 
resource is a processing or information capability of a subsystem 

3.3.46  
sending 
service user that sends a confirmed primitive or an unconfirmed primitive, or a service 
provider that sends a confirmed APDU or an unconfirmed APDU 

3.3.47  
service 
operation or function than an object and/or object class performs upon request from another 
object and/or object class 
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3.4 Abbreviations and symbols 
 ASCII American Standard Code for Information Interchange 

 CID connection ID 

 DLL data-link layer 

 PDU protocol data unit 

 OSI open systems interconnection (see ISO/IEC 7498) 

 Rcv receive 

 Rx receive 

 SDU service data unit 

 STD state transition diagram, used to describe object behaviour 

 TPDU transport protocol data unit 

 Tx transmit 

 Xmit  transmit 

 

3.5 Conventions 

3.5.1 General concept 

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate 
subclause. Each ASE specification is composed of three parts: its class definitions, its 
services, and its protocol specification. The first two are contained in IEC 61158-5. The 
protocol specification for each of the ASEs is defined in this standard. 

The class definitions define the attributes of the classes supported by each ASE. The 
attributes are accessible from instances of the class using the Management ASE services 
specified in IEC 61158-5 standard. The service specification defines the services that are 
provided by the ASE. 

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

3.5.2 Conventions for class definitions 

The Data Link Layer mapping definitions are described using templates. Each template 
consists of a list of attributes for the class. The general form of the template is defined in 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 

3.6.1 General 

This subclause recalls the main definitions associated with the three specification techniques 
used : 'Evaluation Networks', 'Abstract objects', 'Service Conventions'. 

3.6.2 Evaluation networks 

To be helpful for the reader some mechanisms are explained by a graphical representation as 
shown in Figure 1. These representations are based on evaluation network built on an 
oriented graph with three types of nodes: 

– the states, represented by a disk, 
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– the requests represented by a rectangle, 
– the transitions, represented by a horizontal line. 

The evaluation network is built according to the following principle: 

R1 R2

F

E

 

Figure 1 – Example of an evaluation net 

When the described system is in state E, the arrival of request R1 or R2 results in a transition 
which switches it state F. 

On the other hand, crossing a transition takes place, by convention, in zero time. 

3.6.3 Simple actions 

Simple actions can be associated with each transition, corresponding either to the 
transmission of requests or to the execution of local actions. 

They are materially represented by a triangle, labelled with the name of the request or of the 
description of the executed action. 

3.6.4 Conditions 

The crossing of a transition can concern a condition. In this case, the oriented graph 
associated with the representation, shows a condition associated with the arc which precedes 
the transition. 

A corollary of this representation allows defining choices for crossing a transition from the 
same initial state. 

In the same way as for a simple transition, the transmission of an action can be associated 
with the crossing of a conditional transition. 

4 Abstract syntax of data type 

4.1 Data abstract syntax specification 

This present standard uses the following terms defined in the abstract syntax number 1 ( 
ASN1). Different or added definitions are the following : 

4.1.1 Boolean 

A Boolean value is encoded on an octet all of whose bits are null for FALSE; any other 
combination means TRUE. 

Example of notation of the type: 

Response::= BOOLEAN 

Example of value notation and encoding: 

Response value::= TRUE 
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value is encoded, e.g., FFh or 6Dh. 

4.1.2 Integer 

The INTEGER value is encoded as a sequence of M octets describing a binary number: 

• either as a complement of 2 if the values can be positive and negative: the most and least 
significant bits are respectively bit 8 of the first octet and bit 1 of the last octet. Bit 8 of the 
first octet represents the integer sign. If the size is the number of bits of the integer (i.e., 
size=M*8), the value of the integer is between -2**(size-1) and +2**(size-1)-1; 

Example of notation of the type: 

Signed8::= INTEGER (-128..127) 

Example of value notation and encoding: 

integer Signed8::= -128 

integer is encoded: FFh. 
• or as an absolute value if the values are all positive or all negative: the most and least 

significant bits are respectively bit 8 of the first octet and bit 1 of the last octet. If the size 
is the number of bits of the integer (i.e., size=M*8), the value of the integer is between -
2**(size) and +2**(size)-1. 

Example of type notation: 

Unsigned8::= INTEGER (0..255) 

Example of value notation and encoding: 

integer Unsigned8::= 255 

integer is encoded: FFh. 

4.1.3 Bit string 

The value of BIT STRING is encoded on a sequence of M octets; the first bit of the binary 
string is aligned with bit 8 of the least significant octet of the sequence of octets and its 
number is zero. The number of unused bits shall be between bit 1 and 7 of the most 
significant octet of the sequence of octets. The true value of a bit of the bit string takes the 
binary value 1; unused bits can take the value 0 or 1. 

Example of notation of the type: 

Bitstring::= BIT STRING SIZE(32) 

Example of value notation and encoding: 

binaryvalue Bitstring::= '5F291CD0'H 

binary value is encoded: 5Fh 29h 1Ch D0h 

4.1.4 Octet string 

The value of OCTET STRING is encoded on a sequence of M octets; the first octet of the 
OCTET STRING is aligned with the least significant octet of the sequence of octets. 

Example of type notation: 

OctetString::= OCTET STRING SIZE(4) 

Example value notation and encoding: 
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octetvalue OctetString::= '5F291CD0'H 

octetvalue is encoded: 5Fh 29h 1Ch D0h. 

4.1.5 Sequence (sequence or sequence of) 

SEQUENCE or SEQUENCE OF encoding is the juxtaposition of the element encoding which 
comprise it. 

Example of type notation: 

INFO1::= SEQUENCE {name String, ok BOOLEAN} 

String::= OCTET STRING SIZE(5) --string of 5 octets 

Example of value notation and encoding: 

value INFO1::= {name "SMITH", ok TRUE} 

value is encoded as shown in Table 1. 

Table 1 – Example of encoding of a SEQUENCE 

0006h 53h 4Dh 49h 54h 48h FFh 
SEQUENCE length "S" "M" "I" "T" "H" TRUE 

 
The top line represents the encoding proper and the bottom line describes what is encoded: 

Example of type: 

INFO2::= SEQUENCE OF date 

date::= OCTET STRING SIZE (8) --YYYYMMDD 

Example of value notation and encoding: 

value INFO2::= { { date "19571111"}, {date "19590717"}} 

value is encoded as shown in Table 2. 

Table 2 – Example of encoding of a SEQUENCE OF 

00h 10h 
number of octets 

 
31h 39h 35h 37h 31h 31h 
"1" "9" "5" "7" "1" "1" 

 
31h 31h 31h 39h 35h 39h 
"1" "1" "1" "9" "5" "9" 

 
30h 37h 31h 37h 
"0" "7" "1" "7" 

 
In each row pair, the top line represents the encoding proper and the bottom line describes 
what is encoded. Each table is read from left to right. 

4.1.6 Choice 

The encoding of CHOICE is the encoding of the possibility selected in this CHOICE. 

Example of type notation: 
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INFO::= CHOICE {name [0] String, age [1] Unsigned8} 

String::= OCTET STRING SIZE(5) --string of 5 octets 

Unsigned8::= INTEGER (0..127) -- unsigned 8 bit integer 

Example value notation and encoding: 

value INFO::= {name "SMITH"} 

value is encoded as shown in Table 3. 

Table 3 – Example of encoding of a CHOICE 

80h 53h 4Dh 49h 54h 48h 
identification "S" "M" "I" "T" "H" 

 
The top line represents the encoding proper and the bottom line describes what is encoded: 

4.1.7 Null 

No content encoding is associated with the null element. 

Identification encoding is possible if NULL is a possibility of a choice (Cf. section 10.1.2.5.2). 

Example of notation of the type: 

Type-Room::= SEQUENCE { 
number Unsigned8, 
person CHOICE { 

name [0] String, 
default [1] NULL --room not in use 

} 
} 

Unsigned8::= INTEGER (0..127) 

String::= OCTET STRING SIZE(12) 

Example of value notation and encoding: 

value-Room Type-Room::= {number 30h, person { default NULL}} 

value-Room is encoded 0002h 30h 81h 

Length encoding is compulsory if NULL is optional (in this case, the length is necessarily 
equal to zero). 

4.1.8 Object identifier 

Encoding is comprised of an ordered list of encoding of concatenated sub-identifiers. 

Every sub-identifier is represented by a sequence of one or more octets. Every octet is 
encoded as follows. 

• Bit 8 of each octet indicates that it is the last in the sequence. 

• Bit 8 of the last octet is on one. 

• Bit 8 of each previous octet is on zero. 

• Bits 7 to 1 of the octets in the sequence collectively encode the sub-identifier, knowing 
that: 

 Bits 5, 6 and 7 are zero. 

• Bits 1 to 4 are used to encode each digit of each sub-identifier. Encoding occurs in the 
form of an unsigned binary number. 
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Example: {iso standard 9506 part(2) mms-general-module-version1(2)} is encoded as shown 
in Table 4. 

Table 4 – Example of encoding of an object identifier 

81h 80h 09h 05h 00h 
"iso" "standard" 9 5 0 

 
86h 82h 82h 
6 part(2) mms…(2) 

 
In each table, the top line represents the encoding proper and the bottom line describes what 
is encoded. Each table is read from left to right. 

4.1.9 Default 

The keyword DEFAULT is ignored. 

4.2 FAL PDU abstract syntax 

This section illustrates the FER encoding rules specified in the present standard, by showing 
the representation in octets of an element defined in FIELDBUS ASN.1. 

PDU::= CHOICE { 
 req [0] IMPLICIT PDUreq, 
 rep [1] IMPLICIT PDUrep, …. 
} 

PDUrep::= SEQUENCE { 
 invokeID Unsigned32, 
 Response } 

Response::= CHOICE { 
 status    [0] IMPLICIT StatusResponse, … 
 getprog   [45] IMPLICIT GetProgramInvocationAttributesResponse, …} 

GetProgramInvocationAttributesResponse::= SEQUENCE { 
  pi_state  [0] IMPLICIT PiState, 
  listOfDomainId [1] IMPLICIT ListOfObjectId, 
  mmsdeletable [2] IMPLICIT BOOLEAN, 
  reusable  [3] IMPLICIT BOOLEAN, 
  monitor  [4] IMPLICIT BOOLEAN, 
  executionargument [5] IMPLICIT OCTET STRING OPTIONAL 
} 

PiState::= Unsigned8 

Unsigned8::= INTEGER (0..127) --8 bit unsigned integer 

ListOfObjectId::= SEQUENCE OF Identifier 

Identifier::= Unsigned16 

Unsigned16::= INTEGER (0..32767) --16 bit unsigned integer 

Unsigned32::= INTEGER(0..2147483647) --32 bit unsigned integer 

The registrated value is: 
{ rep {invokeID 1, 
  getprog { pi-state 8, 
 listOfDomainId { {1024}, {1025}, {1026}, {1027} }, 
 mmsdeletable TRUE, 
 reusable FALSE, 
 monitor TRUE, 
 executionargument "ARGUMENT"} 
} 

Its representation is as follows: octet encoding is described using the two-line tables below in 
which the top line represents the encoding proper and the bottom line describes what is 
encoded. The tables are read from left to right. See Table 5 for details. 
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Table 5 – Example of encoding of a PDU 

81h 00h 00h 00h 01h ADh 
rep invokeID (32 b …  …) getprog 

 
08h 00h 08h 04h 00h 04h 01h 
pi-state number of octets 1024 (16 b) 1025 (16b) 

 
04h 02h 04h 03h FFh 00h FFh 00h 
1026 (16b) 1027 (16b) TRUE FALSE TRUE number 

 
08h 41h 52h 47h 55h 4Dh 45h 4Eh 
of octets "A" "R" "G" "U" "M" "E" "N" 

 
54h 
"T" 

 

5 Transfer syntaxes 

5.1 Compact encoding 

The encoding rules applied to the PDU type values represented by using the ASN1 (ISO 
8824) abstract notation syntax, yield the transfer syntax. 

In the MPS environment, the values associated with the PDU types, are globally encoded 
according to the encoding rules of ASN1 (ISO/IEC 8825), with some restrictions. 

The encoding rules which yield the MPS transfer syntax associate a set of octets with each of 
the different PDU types. 

This octet sequence comprises three components: 

• identification 

• size 

• contents. 

In the general case, the encoding rules permit contents which are recursively structured 
themselves in Identification, Size, Contents. 

NOTE  In the case of a CompactValue type PDU, the encoding has only one level. 

The organization of an encoding level corresponds to that of the ISO/IEC 8825. 

Encoding structure is shown in Figure 2. 

Identification
byte

Number of
content bytes

Content
bytes  

Figure 2 – Encoding of a CompactValue 

The following restrictions on the encoding relative to the MPS standard apply: 

The Identification is encoded on 1 octet. 
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The Contents is encoded on a maximum of 126 octets. 

5.2 Data type encoding 

5.2.1 MPS ASE FAL PDU data types 

5.2.1.1 Summary 

The specification of the protocol provides a set of communication rules expressed in terms of 
data interchanges and procedures that shall be supported by the application entities. 

AL TYPE 7conformance is based on the compliance to these communication rules which are 
guidelines for conformance testing in order to achieve interoperability. 

This protocol specification consists of: 

• the description of the various protocol data units (PDU) interchanged between the 
communicating entities. This description is affected by use of an abstract syntax. 

• encoding rules which transform the abstract syntax into transfer syntax. 

• the description of the protocol procedures in terms of interactions between the primitives 
of each of the application services and the associated data link service primitives. 

 
NOTE  In the MPS environment, there is no direct interaction between a producer application entity and a 
consumer entity during the interchanges associated with a service primitive. 

The specification of A_PDUs in the MPS environment is performed with a notation defined 
independently from the encoding. This notation constitutes the abstract syntax. 

The abstract syntax is subsequently transformed by a set of encoding rules which are applied 
to the various types of A_PDU. These encoding rules yield the transfer syntax. 

The conjunction of the abstract syntax and the encoding rules specifies the content of the 
octets interchanged between application entities by using the data link services. 

NOTE  The actual representation at the interface between the user and an application entity is out of the scope of 
this standard and is implementation dependent. 

5.2.1.2 Syntax notation 

The specification of the different A_PDUs associated with the MPS services is performed with 
the abstract notation syntax ASN1 defined in the ISO/IEC 8824. 

All the ASN1 definitions of this standard are part of the module: " AL TYPE 7 - -MPS-1 ". All 
the grammar elements which constitute the Part5-3-MPS-1 module correspond to the first 
version of MPS. 

Declaration of the AL TYPE 7 - -MPS-1 module: 
AL TYPE 7 - -MPS-1 DEFINITIONS:= BEGIN 
 
NOTE  In order to meet the requirements of the ASN1 notation, all the keywords of the language are written in 
capital letters and the final symbol names begin with a capital letter. Furthermore, all the grammar items existing in 
this standard which take part in the definition of the AL TYPE 7 - -MPP-1 module are outlined with a double line 
before and after them. 

General quote: The present standard specifies the value of each octet of an encoding by the 
sentences 'the most significant bit' and 'the least significant bit'. The bits of an octet are 
numbered from 8 to 1: bit 8 is 'the most significant bit' and bit 1 'the least significant bit'. This 
encoding is summarized in Figure 3. 
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bit  1bit  8

first octe t last octet

most signi fican t  bit least sign ifica nt bi t
 

Figure 3 – Organisation of the bits and octets within a PDU 

5.2.1.3 Simple predefined types 

The PDU specification uses simple predefined types. 

Some simple types are predefined by means of a statement that defines limits for these type 
values. 

Unsigned4 ::= INTEGER -- values limited between 0 and 15 

Unsigned8 ::= INTEGER  -- values limited between 0 and 255 

Unsigned16 ::= INTEGER -- values limited between 0 and 65535 

Symbol  ::= Visible String -- number of characters limited between 0 and 16 

In the MPS environment the variable names, the access names, the type names and the list 
names are described as a combination of 16 character maximum length. 

The characters belong to the set defined for the 'visible string' type of the ASN1 (ISO 8824) 
syntax notation. 

In this set, the following characters are permitted: 

Capital letters  (A..Z) 

Letters   (a..z) 

Digits   (0..9) 

Underscore  (_) 

Currency symbol ($) 

The 'space' character is not permitted. 

Strings may not begin with a number. 

The 'Unsigned16', 'Unsigned8' and 'Unsigned4' types are used in this standard to describe the 
limits of the maximum values of the MPS types. 

5.2.1.4 PDU Types 

5.2.1.4.1 Top Level Definition 

The PDUs specified in the MPS environment convey the information associated with Variable 
objects. The PDU type used depends directly on the value of the Construction and A_Name 
attributes of the instance of the Type constructor associated with the variable and is 
summarized in Table 6. 
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Table 6 – MPS PDU types 

Construction PDU type 

CompactValuePDU 

CompactValuePDU 

SIMPLE 

ARRAY 

STRUCTURE CompactValuePDU 

A_Name = K_DVAR VariableDescriptionPDU 

A_Name = K_DACCESS AccessDescriptionPDU 

A_Name = K_DTYPE TypeDescriptionPDU 

PREDEFINED 

A_Name = K_DLIST ListDescriptionPDU 

EXPLICIT ExplicitPDU 

 
The encoding of values of these different kinds of PDU uses the transfer syntax associated 
with ASN1 part 2 (ISO 8825). Nevertheless, array compacting and compressing rules can be 
implemented to optimize the flow on the bus. 

NOTE  These compacting rules allow the representation of structured type variables by using an octet string. 

Specification of PDU type used in MPS: 

MPS-pdu:: = CHOICE 
{ 

CompactedVariableValue [APPLICATION 0]  IMPLICIT CompactValuePDU, 
ExplicitVariableValue [APPLICATION 1]  IMPLICIT ExplicitPDU, 
VariableDescription [APPLICATION 2]  IMPLICIT VariableDescriptionPDU, 
AccessDescription [APPLICATION 3] IMPLICIT AccessDescriptionPDU 
TypeDescription [APPLICATION 4]  IMPLICIT TypeDescriptionPDU, 
ListDescription [APPLICATION 5]  IMPLICIT ListDescriptionPDU, 
extensions  [APPLICATION 6]  ANY 

} 
NOTE  The [APPLICATION 7] to [APPLICATION 15] type PDUs are reserved by this standard for a future definition 
of other PDU types. The [APPLICATION 16] to [APPLICATION 30] type PDUs are reserved for the use of the 
Network Management standard. Moreover, the ANY type PDU is used to allow the future definition of additional 
PDU types in companion standards. 

5.2.1.4.2 VariableCompactValue PDU 

5.2.1.4.2.1 General 

This PDU represents the variable value of SIMPLE, STRUCTURE or ARRAY construction 
type, and optionally the associated production status. These types are used for variables of 
NORMAL or SYNCHRONIZATION class. 

The PDU of CompactValuePDU type is represented by using the OCTET STRING type: 

Compact-value-pdu:: = OCTET STRING 

-- The total length of the PDU shall not exceed 128 octets. 

NOTE  The fields of this PDU permits encoding of the following attributes in the MPS application layer objects. See 
Table 7. 

Table 7 – Fields of a CompactValuePDU 

Field Class Attribute 

Compact_value_PDU Variable Public value 

Transmitted status value 

 
The ASN1 OCTET STRING type will be then encoded under the ASN1 (ISO 8825 standard) 
rules as specified in the chapter concerning the transfer syntax. 
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NOTE  The representation of a MPS variable under an ASN1 OCTET STRING type is only possible considering the 
following restrictions. 

• Producers and consumers of the variable have a prior knowledge of the MPS type of the 
variable, and do not need to transmit the type description with the value of the variable. 
The knowledge is available by access to the description variable and description type 
variables. 

• The type of the variable has a fixed length and has no conditional or optional fields. 

The representation of the public value associated with a variable by using compacting rules is 
performed from the first content octet of the CompactValuePDU. 

The production status are represented on the last octet when this option is selected. 

The PDU's length octet value represents the octet count used to encode the variable value 
and the production status octet when it exists. 

The representation of the production status on this octet is performed as follows. 

• The refreshment status is encoded on bit 1. This bit is set to '1' when the refreshment 
status is 'TRUE', and '0' when it is 'FALSE'. 

• The punctual refreshment status is encoded on bit 2. This bit is set to '1' when the 
punctual refreshment status is 'TRUE', and '0' when it is 'FALSE'. 

• The bits 3 to 8 are reserved. 

The encoding of a given variable is represented with a constant number of octets derived from 
the type specification of this variable. 

5.2.1.4.2.2 BOOLEAN value encoding rule 

The boolean encoding is performed on a single octet. 

If the value is 

FALSE: the octet is øø16 

TRUE: the octet may take any value different from zero chosen by the producer entity. 
5.2.1.4.2.3 INTEGER value encoding rule 

The encoding of an integer value is performed on one or several octets. The maximum 
number of octets is fixed by the maximum size authorized for the INTEGER type, that is, 32 
octets. 

The number of octets used for encoding an INTEGER type corresponds to  
E[(e-1)/8] + 1 where E is the integer part, and e the value of the size attribute associated with 
this type. 

The content octets shall be a two-complement binary number equal to the integer value and 
be composed 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 following octet, up to and including the last octet of the 
contents. 

NOTE  The value of a twos-complement binary number is derived by numbering the bits of the content octets, 
starting from bit 1 of the last octet and ending at bit 8 of the first octet. Each bit is assigned a numerical value of 
2n-1, where n is the bit position within the numbering sequence. The value of the twos-complement binary number 
is obtained by adding the numerical values assigned to each of the bits set to '1' (except for bit 8 of the first octet) 
from which the signed value from bit 8 of the first octet. is derived. The sign is negative when bit 8 of the first octet 
is set to '1'. 

BS EN 61158-6-7:2008– 25 –

Full document details: BS EN 61158-6-7:2008

http://www.avadocuments.com/doc/bs-en-61158-6-7-2008
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008


5.2.1.4.2.4 BITSTRING value encoding rule 

The encoding of a bitstring value is performed on one or several octets as shown in Figure 4. 

The maximum number of octets is fixed by the maximum size authorized for a BITSTRING 
type, that is, 32 octets. 

The number of octets used for encoding a BITSTRING type corresponds to E[(e-1)/8] + 1 
where E is the integer part and e the size of this type. 

The bits of the bit string, starting from the first bit and ending at the last bit, shall be placed in 
sequence and in this order: 

• in bits 8 to 1 of the first octet for the first 8 bits of the string, 

• in bits 8 to 1 of the second octet for the 8 following bits, 

• then in bits 8 to 1 of each following octet, 

• followed by as many bits of the final octet as necessary always starting with bit 1. 

The unused bits of the last octet have a value chosen by the producer entity. 

1st octet

First element of the bitstring

bit 8 bit 8 bit 8 bit 8

 

Figure 4 – Encoding of a Bitstring 

5.2.1.4.2.5 UNSIGNED value encoding rule 

The encoding of an unsigned integer value is performed on one or several octets. The 
maximum number of octets is fixed by the maximum size permitted for an UNSIGNED type, 
that is, 32 octets. The number of octets used for encoding a UNSIGNED type corresponds to 
E[(e-1)/8] + 1 where E is the integer part and e the value of the size attribute associated with 
this type. 

The content octets shall be a binary number equivalent to the integer value, composed 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 following octet, up to and including the last octet of the contents. 

NOTE  The value of a binary number is obtained by numbering the bits of the content octets, starting from bit 1 of 
the last octet and ending at bit 8 of the first octet. Each bit is assigned a numerical value of 2n-1, where n is the bit 
position within the numbering sequence. 

5.2.1.4.2.6 OCTETSTRING value encoding rule 

The encoding of an OCTETSTRING value contains zero, one or several content octets whose 
value is equal to that of the data value octets, in the same sequence as they are placed in the 
data value, the most significant bit of a data value being aligned with the most significant bit 
of a octet of the contents. 

The number of octets used for encoding an OCTETSTRING type corresponds directly to the 
number of terms of this string within the limit of 126 octets. 
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5.2.1.4.2.7 VISIBLE STRING value encoding rule 

The value of a visible string is composed of a string of characters from the set specified in 
ISO 8824. Each of the characters of this string is encoded in one octet. 

The number of octets used for encoding a VISIBLE STRING type corresponds directly to the 
number of elements of the string within the limit of 126 octets. 

5.2.1.4.2.8 GENERALIZED TIME value encoding rule 

The encoding of the value is performed in the same manner as a 14 character VISIBLE 
STRING value. 

The generalized time (specified in ISO 8824) is characterized by a specific number of 
characters encoded on octets. 

The generalized time is a juxtaposition of characters in the following sequence: 

• 4 digits for the year 

• 2 digits for the month 

• 2 digits for the day 

• 2 digits for the hour 

• 2 digits for the minutes 

• 2 digits for the seconds. 

The first octets are those including the encoding of the year. 

The generalized time expresses directly a local time. 

5.2.1.4.2.9 FLOATING POINT value encoding rule 

The encoding of a floating point value is performed on 4 or 8 octets according to the size 
attribute corresponding to single or double precision. 

 Sign Exponent Mantissa

MSB LSB MSB LSB

Sign Exponent Mantissa

MSB LSB MSB LSB

Double 
precision

Single precision

1 bit                8 bits                               23 bits

1 bit                     11 bits                            52 bits

 

Figure 5 – Encoding of a Floating point value 

The presentation formats defined in IEC 60559 are shown in Figure 5. 

The content octets contain the sign, the exponent and the mantissa in the previous order 
starting from the first to the last octet. 

In all cases the sign is encoded by using bit 8 of the first octet. It is followed by the the 
exponent starting from bit 7 of the first octet, and then the mantissa starts from bit 7 of the 
second octet for the simple precision and from bit 4 of the second octet for the double 
precision. 
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The encoding of the mantissa value and the exponent value is described in IEC 60559. 

5.2.1.4.2.10 BINARY TIME value encoding rule 

The encoding of a binary time value is performed on a number of octets defined by the size, 
and describes a number of elementary time units. The value of the elementary time unit 
depends on the selected size. 

The content octets contain a binary value equivalent to the binary time value, and composed 
of bits 8 to 1 of the first octet, followed by bits 8 to 1 of each following octet, up to and 
including the last octets of the contents. 

NOTE  The binary value is obtained by numbering the bits of the content octets, starting from bit 1 of the last octet 
and ending at bit 8 of the first octet. Each bit set to '1' is assigned a numerical value of 2n-1, where n is the bit 
position within the numbering. 

5.2.1.4.2.11 BCD value encoding rule 

The BCD encoding is performed on one octet. The binary value associated with the BCD 
value is encoded on bits 1 to 4 of the octet and obtained by starting from bit 1 up to bit 4. 
Each bit set to '1' is assigned a numerical value of 2n-1, where n is the position of the bit 
within the octet. 

5.2.1.4.2.12 Structure encoding rule 

The encoding of a structure type involves the encoding rules of each of the simple types and 
a concatenation rule of the types composing this structure. 

The encoding of the various types composing a structure are juxtaposed in order of 
appearance within the structure. 

The value associated with the first structure field is encoded in the first octets of the content. 
The value associated with the second field is encoded in the following octets, and so on, up to 
the last field of the structure. 

 Consider the following type tree: 

s1

1 v2 s2 v3

v4 s3 v5

v6 v7
 

Representation within the octets of the contents: 

V2 V4V2 V4 V6 V7 V5 V3V1
 

Figure 6 – Encoding of a structure 

BS EN 61158-6-7:2008 – 28 –

Full document details: BS EN 61158-6-7:2008

http://dx.doi.org/10.3403/00218955U
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008


A structure can comprise several levels of abstraction; in this case, the encoding juxtaposition 
of the values associated with the various fields is performed by a first in depth traverse over 
the type tree associated with the structure as shown in Figure 6. 

5.2.1.4.2.13 Array encoding 

The array encoding involves the encoding rule of a simple type and a concatenation rule of 
the elements which compose the array. 

The encoded values of the array elements are juxtaposed in the statement sequence of the 
array: these elements may be of simple, structure or array type. 

The first array element is contained in the first octet of the content octets. 

The array types may be optionally specified with optimisation rules of the associated 
encoding. 

These optimisation rules do not preclude a partial access to an array element and preserve 
the integrity of the handled data. 

5.2.1.4.2.14 Compacted encoding rule for a BOOLEAN array 

The normal encoding of a BOOLEAN array type value uses one octet for each element of the 
array. 

The compacted encoding of a BOOLEAN array type value is performed using one octet for a 
set of eight booleans. 

Thus, the content octets used for encoding a compacted BOOLEAN array are organized as 
shown in Figure 7. 

First byte

Bit 8, containing the eighth boolean

Bit 1, containing the first boolean 

 

Figure 7 – Encoding of a Boolean array 

In the compacted encoding of a boolean array, a boolean value is 'TRUE' when the 
corresponding bit is set to '1'. 

Every compacted boolean array is encoded using a number of octets equal to E[(e-1)/8] + 1 
where E is the integer part and e is the number of elements of this boolean array. 

5.2.1.4.2.15 Compacted encoding rule for a BCD array 

The normal encoding of a BCD array type value uses one octet for each element of the array. 

The compact encoding of a BCD array type value is performed by using one octet for a pair of 
BCDs. 
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Thus, within the content octets used for encoding a compacted BCD array, bits 8 to 5 of the 
first octet contain the first BCD of the array, and bits 4 to 1 of the first octet contain the 
second BCD of the array, and so on up to the last BCD of the array. 

The binary value associated with the value of the first BCD of a octet is obtained by starting 
from bit 5 up to bit 8: each bit is assigned a numerical value of 2n-5, where n is the position of 
the bit within the octet. 

The binary value associated with the value of the second BCD of a octet is obtained by 
starting from bit 1 up to bit 4: each bit is assigned a numerical value of 2n-1, where n is the 
position of the bit within the octet. 

5.2.1.4.3 ExplicitVariableValue PDU 

The Explicit PDU type PDU allows the representation of the values of the variables for which 
the type construction is EXPLICIT. 

This PDU supports variable values which are not of constant length. 

ExplicitPDU::= CHOICE 
{ 
 array    [0] IMPLICIT SEQUENCE OF ExplicitPDU, 
 structure  [1] IMPLICIT SEQUENCE OF ExplicitPDU, 
 boolean   [2] IMPLICIT BOOLEAN, 
 bitString  [3] IMPLICIT BITSTRING, 
 integer   [4] IMPLICIT INTEGER, 
 unsigned  [5] IMPLICIT INTEGER, 
 floating   [6] IMPLICIT OCTET STRING, 
 octetString  [7] IMPLICIT OCTET STRING, 
 visibleString  [8] IMPLICIT OCTET STRING, 
 generalizedTime [9] IMPLICIT OCTET STRING, 
 binaryTime  [10]  IMPLICIT OCTET STRING, 
 bcd    [1] IMPLICIT INTEGER 
} 

The total length of the PDU shall not exceed 128 octets. 

5.2.1.4.4 VariableDescription PDU 

This PDU represents the value of the variables whose type is K_DVAR. This type is used for 
the description variables. 

VariableDescriptionPDU ::= SEQUENCE 
{ 
 FixedDescription [0] IMPLICIT Description, 
      -- predefined type specified hereafter 
 variableName  [1]  IMPLICIT Symbol, 
 resynchronisationReference [2] IMPLICIT ObjectReference OPTIONAL, 
 productionPeriod [3] IMPLICIT Unsigned16 OPTIONAL, 
 synchronisationReference [4] IMPLICIT ObjectReference OPTIONAL, 
 ProductionSlot  [5] IMPLICIT Unsigned16 OPTIONAL, 
 punctualSynchroReference [6] IMPLICIT ObjectReference OPTIONAL, 
 listReference  [7] IMPLICIT ObjectReference OPTIONAL, 
 otherDetails  [8]  IMPLICIT ANY OPTIONAL, 
 vendorInformation [9]  IMPLICIT OCTET STRING OPTIONAL 
} 

The total length of the PDU shall not exceed 128 octets. See Table 8. 

NOTE  The fields of this PDU permits encoding of the following attributes in the MPS application layer objects. 
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Table 8 – Fields of a VariableDescriptionPDU 

Field Class Attribute 
FixedDescription Variable Identifier 

Network Period 
Class 
Consistency Variable 
Significiant Status 
Reference Type Constructor 

Variable Name Variable A_Name 
ResynchronizationReference Resynchronization in Production Reference (Synchronization) 

Variable 
ProductionPeriod Refreshment Production Variable 
SynchronizationReference Refreshment Reference (Synchronization) 

Variable 
ProductionSlot Punctual Refreshment Production Time Slot 
PunctualSynchroReference Punctual Refreshment Reference (Synchronization) 

Variable 
ListReference Variable Reference Variable List 

 
The type description of this PDU uses the Description type which contains the non optional 
part of constant size of this PDU. 

Description:: = OCTET STRING  -- Size fixed to 7 octets 

Octet semantics: 

octets 1 + 2: Described variable identifier 

(Most significant bit of the identifier in bit 8 of the first octet and least significant bit in bit 1 of 
the second octet) 

octets 3 + 4: Network period 

(Most significant bit of the network period in bit 8 of the first octet, in multiples of 1 
millisecond; a 0 value indicates an aperiodic variable) 

octet 5: Bit 8,and 7: Variable class 

  00: NORMAL 
  01: SYNCHRONIZATION 
  10: DESCRIPTION 
  All the other combinations are reserved 
  Bit 6: Sub-class of a synchronization variable 
  1: Consistency variable 
  0: Synchronization variable but not consistency variable 
  Bits 5 and 4: Significant status 
  00: no significant status 
  01: significant refreshment 
  10: significant punctual refreshment 
  11: significant refreshment and punctual refreshment 
  Bits 3 to 1 reserved. 
octets 6 + 7: Type reference 

(encoded on 16 bits by using the description variable identifier of this type. The 
most significant bit is bit 8 of the octet 6 and the least significant one bit 1 of the 
octet 7) 

The type description of this PDU uses the non terminal grammar element ObjectReference 
referring to variables, lists and types by means of the identifier of the associated description 
variable. These identifiers are encoded on two octets: the most significant bit of the identifier 
is encoded in bit 8 of the first octet and the least significant one in bit 1 of the second octet. 

BS EN 61158-6-7:2008– 31 –

Full document details: BS EN 61158-6-7:2008

http://www.avadocuments.com/doc/bs-en-61158-6-7-2008
http://www.avadocuments.com/doc/bs-en-61158-6-7-2008


ObjectReference::= OCTET STRING -- Size fixed to 2 octets 

The ANY types included in the definition of the PDU, as well as the reserved bits within this 
PDU, used to support, the description complements specified elsewhere. 

Moreover, optional octet strings permit, insertion of vendor specific information into this PDU. 

5.2.1.4.5 AccessDescription PDU 

This PDU supports the variable value whose type is K_DACCESS. This type is used for the 
access description variables. See Table 9. 

AccessDescriptionPDU ::= SEQUENCE 
{ 
 accessName   [0] IMPLICIT Symbol, 
 rootReference   [1] IMPLICIT ObjectReference, 
 accessPath   [2] IMPLICIT SEQUENCE OF CHOICE 
 { 
  structureFieldName   [0] IMPLICIT Symbol, 
  arrayElementIndex   [1] IMPLICIT Unsigned8 
 } OPTIONAL 
 otherDetails   [3] IMPLICIT ANY OPTIONAL, 
 vendorInformation  [4] IMPLICIT OCTET STRING OPTIONAL 
} 
NOTE  The fields of this PDU permits encoding of the following attributes in the MPS application layer objects. 

Table 9 – Fields of an AccessDescriptionPDU 

Field Class Attribute 
Access Name Access A_Name 
Root Reference Access Reference Variable 
Access Path Type Constructor Field Name 

 
The ANY types include description complements specified elsewhere in the definition of the 
PDU. 

Moreover, optional octet strings permit insertion of vendor specific information into this PDU. 

5.2.1.4.6 TypeDescription PDU 

This PDU supports the variable value whose type is K_DTYPE. This type is used for the type 
description variables. 
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TypeDescriptionPDU :: = SEQUENCE 
{ 
 typeName  [0] IMPLICIT Symbol, 
 typeDescription [1] CHOICE 
 { 
  array   [0] IMPLICIT SEQUENCE 
  { 
   compressed   [0] IMPLICIT BOOLEAN DEFAULT FALSE, 
   dimension   [1] IMPLICIT Unsigned8, 
   elementReference   [2] IMPLICIT ObjectReference 
  }, 
 structure   [1] IMPLICIT SEQUENCE OF SEQUENCE 
  { 
  fieldName    [0] IMPLICIT Symbol OPTIONAL, 
  fieldTypeReference   [1] IMPLICIT ObjectReference 
  }, 
 -- simple   Size    Type Class 
 boolean   [2] IMPLICIT NULL,  -- BOOLEAN 
 binaryString  [3] IMPLICIT Unsigned8, -- BITSTRING 
 integer   [4] IMPLICIT Unsigned8, -- INTEGER 
 unsigned  [5] IMPLICIT Unsigned8, -- UNSIGNED 
 floatingPoint  [6] IMPLICIT BOOLEAN, -- FLOATING POINT 
 octetString  [7] IMPLICIT Unsigned8,  -- OCTET STRING 
 visibleString  [8] IMPLICIT Unsigned8, -- VISIBLE STRING 
 universalTime  [9] IMPLICIT NULL,  -- UNIVERSAL TIME 
 binaryTime  [10] IMPLICIT Unsigned4, -- BINARY TIME 
 bcd    [11] IMPLICIT NULL,  -- BCD 
 predefined  [12] IMPLICIT NULL, 
 explicit   [13] IMPLICIT NULL, 
 }, 
 otherDetails  [2] IMPLICIT ANY OPTIONAL, 
 vendorInformation [3] IMPLICIT OCTET STRING OPTIONAL 
} 

-- The total length of the PDU shall not exceed 128 octets. See Table 10. 

NOTE  The fields of this PDU permits encoding of the following attributes in the MPS application layer objects. 

Table 10 – Fields of a TypeDescriptionPDU 

Field Class Attribute 
TypeName TypeConstructor A_Name 
Compressed TypeConstructor Compressed 
Dimension TypeConstructor Dimension  
ElementReference TypeConstructor TypeConstructor 
FieldName TypeConstructor FieldName 
FieldTypeReference TypeConstructor TypeConstructor 
BinaryString TypeConstructor Size 
Integer TypeConstructor Size 
Unsigned TypeConstructor Size 
FloatingPoint TypeConstructor Size 
OctetString TypeConstructor Size 
VisibleString TypeConstructor Size 
BinaryTime TypeConstructor Size 

 
The ANY types include description complements specified elsewhere in the definition of the 
PDU. 

Moreover, optional octet strings permit insertion of information specific to the vendors into this 
PDU. 

ListDescription PDU 

This PDU supports the variable value whose type is K_DLIST. This type is used for the list 
description variables. 
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ListDescriptionPDU ::= SEQUENCE 
{ 
 listName  [0] IMPLICIT Symbol, 
 variableReferenceList [1] IMPLICIT ListComponents, 
 inconsistencyDetection [2] IMPLICIT Unsigned8 OPTIONAL, 
      -- 0 UNDEFINED 
      -- 1 PERMANENT 
      -- 2 PERMANENT 
      -- The other values are reserved 
 synchronizationReference [3] IMPLICIT ObjectReference OPTIONAL, 
 consistencyVariableList [4] IMPLICIT ListConsistencyVariables OPTIONAL, 
 recoveryPeriod  [5] IMPLICIT Unsigned16 OPTIONAL, 
 otherDetails  [6] IMPLICIT ANY OPTIONAL, 
 vendorInformation [7] IMPLICIT OCTET STRING OPTIONAL 
} 

-- The total length of the PDU shall not exceed 128 octets. See Table 11. 

NOTE  The fields of this PDU permits encoding of the following attributes in the MPS application layer objects. 

Table 11 – Fields of a ListDescriptionPDU 

Field Class Attribute 
ListName VariableList A_Name 
VariableReferenceList VariableList List of Reference ConsumedVariable 
InconsistencyDetection VariableList InconsistencyDetection  
SynchronizationReference VariableList Reference (Synchronization)Variable 
ConsistencyVariableList VariableList List of Reference (Consistency) Variable 
RecoveryPeriod VariableList RecoveryPeriod 

 
The type description of this PDU uses the non terminal grammar element 'listComponents' 
which defines the representation format of the references to the variables which compose the 
described list. 

ListComponents ::= OCTET STRING  -- The size of this string depends on that of the list. 

Each variable name which comprise this list is encoded on two octets of this octet string, 
starting from the first two octets up to the last two octets within the size limits provided by this 
PDU. The list variable names are represented on two octets in a unique way by means of the 
identifier of the description variable associated with each variable of this list. The most 
significant bit of the identifier is encoded in bit 8 of the first octet, and the least significant one 
in bit 1 of the second octet. 

The type description of this PDU uses the non terminal grammar element 
'listConsistencyVariables' which defines the representation format of the references to the 
consistency variables associated with the variable list in the case of the operation of the 
spatial consistency mechanism. 

ListConsistencyVariables::= OCTET STRING -- size relative to the number of application entities involved in the 
spatial consistency. 

Each consistency variable name, which takes part in the elaboration of the spatial consistency 
of this list, is encoded on two octets of this octet string, starting from the first two octets up to 
the last two octets within the size limits provided by this PDU. The consistency variable 
names are represented on two octets in an unique way by means of the identifier of the 
description variable associated with each consistency variable. 

The most significant bit of the identifier is encoded in bit 8 of the first octet, and the least 
significant one in bit 1 of the second octet. 

5.2.1.4.7 PDU Extensions 

The ANY types include description complements specified elsewhere in the PDU definition. 

For, all the grammar elements participating in the definition of the module being defined, it is 
necessary to declare the end of this module. 
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END  -- End of the module AL TYPE 7 - -MPS-1 

5.2.2 MCS AR ASE AL PDU types 

5.2.2.1 Coding rules 

All MCS PDUs contain a whole number of octets. The octets of a PDU are numbered from 1 to 
a maximum of 256 for the longest PDUs. These octets are transmitted via the bus in order 
from the first octet to the last. Each of the octets of a PDU has bits numbered 1 to 8, where bit 
1 is the least significant and bit 8 the first transmitted on the line. Finally, when a number of 
consecutive octets represents a binary number, the least significant octet contains the most 
significant value. 

In the following figures, the least significant number octets are always on the left when 
represented horizontally, and at the top when represented vertically. Also, the bits in a octet 
are always represented with bit 8 on the left and bit 1 on the right. 

5.2.2.2 Structure of the PDUs 

5.2.2.2.1 Top Level Definition 

As a general rule, all MCS PDUs consist, in order, of: 

• the header containing: 

• the header size, 

• the fixed part containing what is mandatory, 

• the variable part containing what is optional, 

• the data, which are optionally present. 

Representation is shown in Figure 8 

Size Fixed part Variable
part

Data
1 2 n (n+1) p(p+1) End

Header Data  

Figure 8 – Representation of a MCS PDU 

a) Size: 

 The size is equal to sum of the numbers of octets of the fixed part and the variable part of 
the PDU header. 

 The value of the size is coded in the first octet of the header as a binary number. 
 The maximum size value is 255, which is coded as 1111 1111. 

b) Fixed part 

 Whatever the PDU type, the fixed part contains its code followed by coding of a list of 
parameters which are mandatory for the code value. 

 The values of the PDU codes associated with the different types of PDUs are as shown in 
Table 12. 
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Table 12 – Coding of the different MCS PDU types 

PDU values Meaning 
1000 0000 association establishment request 
1100 0000 association establishment response 
1001 0000 association termination request 
1101 0000 association termination response 
1011 0000 association revocation request 
00X0 0XXX associated transfer 
0110 0000 associated transfer acknowledgement 
00X1 0XXX non-associated transfer 
0111 0XXX non-associated transfer acknowledgement 

 
 The bits of certain codes marked X have the values indicated in the descriptions of the 

associated PDU types. 
NOTE  All other codes are pending in this standard. 

c) Variable part 

 This field is intended to receive optional parameters, which may be present or absent 
depending on the classes of conformity of the devices and the requirements of the user. 

 Each service parameter encoded in the variable part is structured as shown in Table 13. 

Table 13 – Coding of the variable part of the PDU 

Mapping Meaning 
octet 1 Parameter code 
octet 2 Parameter length (length = m) 
octet 2 + 1 Parameter value start 
    (to)        (continued) 
octet 2 + m Parameter value end 

 
 Each of the parameters has a parameter code which is universal in the MCS environment, 

and which is therefore covered by this standard (these are defined for each PDU type 
implementing them). 

 The length of the parameter is coded in one octet. The value of the parameter is coded in 
as many octets as is specified in the length and the semantics of the coding is specific to 
each parameter (the semantics are defined at the level of each type of PDU implementing 
them). 

d) Data 

 This field is transparent for MCS as it contains data specific to one of the specific 
application service elements projected onto MCS. 

5.2.2.2.2 Association establishment request (AARQ) 

AARQ structure is as shown in Table 14. 
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Table 14 – Structure of association establishment request 

Mapping Meaning 
octet 1 Size 
octet 2 PDU code 
octet 3 Calling AEI access point 
octet 4 ditto 
octet 5 ditto 
octet 6 Called AEI access point 
octet 7 ditto 
octet 8 ditto 
octet 9 Class of conformity 
octet 10 Variable part 
  to ditto 
octet p ditto 
octet p+1 User data 
  to ditto 
end octet ditto 

 
a) Size 

 The minimum size value is 8 (coded: 0000 1000) when the parameters relating to this PDU 
are not present, and the maximum size value is reached when all the parameters are 
present. 

 (For instance, the maximum size value is 51 octets.) 

b) Fixed part 

The following fields are present in the fixed part. 

• The PDU code takes the value “1000 0000”. 

• The calling AEI access point, which corresponds to a link address (of an ADAEI type) is 
represented by bit I/G as the high order bit in the lowest number octet. 

 Representation: 

  octet_3 : I / G x x x x x x x 
  octet_4 : x x x x x x x x 
  octet_5 : S / R x x x x x x x 
• The called AEI access point which corresponds to a liaison address (of ADAEI type) is 

represented with the high order bit in the lowest number octet. 

 Representation: 

  octet_6 : I / G x x x x x x x 
  octet_7 : x x x x x x x x 
  octet_8 : S / R x x x x x x x 
 
NOTE  The default value used for this access point when the association establishment initiator does not wish to 
fill it in is the following value: 

  octet_6 : 1111 1111 

  octet_7 : 1111 1111 

  octet_8 : 1111 1110 

 It is a link address value which is found in the generalised group address space reserved under the 
standard. 
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• The class of conformity 

 Representation: 

  octet_9: b8 b7 b6 b5 b4 b3 b2 b1 
 Where: 

  b8 = 1, if PV_RE = 2 
  b7 = 1, if PH_AK = 2 
  b6 = 1, if PH_RA = 2 
  b5 = 1, if PH_SR = 2 
  b4 = 1, if PH_CF = 2 
 The possible combinations of these bits shall allow for the constraints placed on the 

classes of conformity 

c) Variable part 

The following parameters shall be present in the variable part. 

• Transfer rate: 

  Parameter code: 0000 0000 
  Parameter length: 4 octets (0000 0100) 
  Parameter value: 
   xxxx  xxxx : Calling to Called 
   xxxx  xxxx 
   yyyy  yyyy : Called to Calling 
   yyyy  yyyy 
 The value of these two rates is represented by a binary number equal to the time interval 

expressed in ms between successive messages. 

 The value 0000 0000 0000 0001 corresponds to 1msg/ms and the value 1110 1010 0110 
0000 corresponds to 1msg/min. 

 The value 0000 0000 0000 0000 conventionally represents a null guaranteed minimum 
flow in one direction of transfer. 

This parameter can only be present if b4 (PH_CF) of the Class of conformity parameter is set 
to 1. 

• Anticipation factor: 

  Parameter code: 0000 0001 
  Parameter length: 2 octets (0000 0010) 
  Parameter value: 
   xxxx  xxxx : Calling to Called 
   yyyy  yyyy : Called to Calling 
 The anticipation factor is represented by a binary number making it possible to 

discriminate between 255 levels. The anticipation level of “i” means that it is possible to 
have a maximum of “i” ATAK_SM_RQ current in the association. 

 The use of value 0 is illegal. 

 This parameter can only be present if the b7(PH_AK) of the Class of conformity parameter 
is 1 . 
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• Application context: 

  Parameter code: 0000 0010 
  Parameter length: 3 octets (0000 0011) 
  Parameter value: 
   xxxx  xxxx : Specific ASE type 
   yyyy  yyyy : Abstract syntax type 
   zzzz  zzzz : Transfer syntax type 
 The value of these different types is specific to each of the application ASEs. The high 

order bit of each of these octets indicates whether it is a type defined in a standard (b8=1) 
or specific to an application (b8=0). 

• Calling entity identification: 

  Parameter code: 0000 0011 
  Parameter length: 6 octets (0000 0110) 
  Parameter value: 
   xxxx  xxxx : AEI identifier 
   yyyy  yyyy : API identifier 
   zzzz  zzzz : AE qualifier 
   uuuu uuuu : AP title 
   uuuu uuuu 
   uuuu uuuu 
 The first octet of the value designates the AEI identifier by means of a binary number 

making it possible to discriminate between 255 AEIs for an API in the context of a given 
AE. Value 0000 0000 is the default value used to not fill in this parameter. 

 The second octet designates the API identifier by means of a binary number making it 
possible to discriminate between 255 APIs for a given AP. The value 0000 0000 is the 
default value used to not fill in this parameter. 

 The third octet designates the AE qualifier by means of a binary number making it 
possible to discriminate between 255 AEs for a given AP. The value 0000 0000 is the 
default value used to not fill in this parameter. 

 The last free octets designate the AP title by means of a binary number. These three 
octets are set to 0000 0000 if this parameter is not adopted. 

• Called entity identification: 

  Parameter code: 0000 0100 
  Parameter length: 6 octets (0000 0110) 
  Parameter value: 
   xxxx  xxxx : AEI identifier 
   yyyy  yyyy : API identifier 
   zzzz  zzzz : AE qualifier 
   uuuu uuuu : AP title 
   uuuu uuuu 
   uuuu uuuu 
 The first octet of the value designates the AEI identifier by means of a binary number 

making it possible to discriminate between 255 AEIs for one API in the context of a given 
AE. The value 0000 0000 is the default value used to not fill in this parameter. 

 The second octet designates the API identifier by means of a binary number making it 
possible to discriminate between 255 APIs for a given AP. The value 0000 0000 is the 
default value used to not fill in this parameter. 
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 The third octet designates the AE qualifier by means of a binary number making it 
possible to discriminate between 255 AEs for a given AP. The value 0000 0000 is the 
default value used to not fill in this parameter. 

 The last three octets designate the AP title by means of a binary number. These three 
octets are set to 0000 0000 if this parameter is not adopted. 

• SDU size: 

  Parameter code: 0000 0101 
  Parameter length: 2 octets (0000 0010) 
  Parameter value: 
   xxxx  xxxx : Calling to Called 
   yyyy  yyyy : Called to Calling 
 SDU size is represented by a binary number providing for a maximum SDU size of 256 

DLPDUs, i.e. 64 koctets for a maximum DLPDU size of 256 octets. 

 Value 0 of this parameter is illegal. 

 This parameter may only be present if b5(PH_SR) of the Class of conformity parameter is 
set to 1. 

• PDU size: 

  Parameter code: 0000 0110 
  Length: 1 octet (0000 0001) 
  Parameter value: 
   xxxx  xxxx : SDU size 
 PDU size is represented by a binary number allowing a maximum PDU size of 256 octets. 

 This parameter can be present whatever the value of the class of conformity. 

• Number of retries: 

  Parameter code: 0000 0111 
  Length: 1 octet (0000 0001) 
  Parameter value: 0000 xxxx 
 The number of retries is represented by a binary number allowing a maximum of 16 retries 

coded in bits xxxx. 

 Value 0 of this parameter is illegal. 

 This parameter can only be present if b6(PH_RA) of the Class of conformity parameter is 
set to 1. 

• “Cyclic flow” option: 

  Parameter code: 0000 1000 
  Length: 0 octet 
d)  Data 

The data carried in this PDU is coded in a manner interpretable in the context of the 
application. 
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5.2.2.2.3 Association establishment response (AARP) 

AARP structure is shown in Table 15. 

Table 15 – Structure of an associated establishment response 

Mapping Meaning 
octet 1 Size 
octet 2 PDU code 
octet 3 Calling AEI access point 
octet 4 ditto 
octet 5 ditto 
octet 6 Called AEI access point 
octet 7 ditto 
octet 8 ditto 
octet 9 Class of conformity 
octet 10 Result 
octet 11 Variable part 
  to ditto 
octet p ditto 
octet p+1 User data 
  to ditto 
end octet ditto 

a)  Size 

 The minimum size value is 9 octets (coded 0000 1001), when the parameters relating to 
this PDU are not present and the maximum size value is reached when all the parameters 
are present. 

b) Fixed part 

The following fields are present in this part: 

• The PDU code takes the value “1100 0000”. 

• The calling AEI access point, which corresponds to a link address (of ADAEI type) is 
represented with bit I/G as the high order bit in the lowest number octet. 

 Representation: 

  octet_3: I / G x x x x x x x 
  octet_4: x   x x x x x x x 
  octet_5: S / R x x x x x x x 
• The called AEI access point which corresponds to a link address (of ADAEI type), is 

represented with the high order bit in the lowest number octet. 

 Representation: 

  octet_6: I / G x x x x x x x 
  octet_7: x   x x x x x x x 
  octet_8: S / R x x x x x x x 
 

NOTE  The default value used for this access point when the association establishment initiator does not wish to 
fill it in is the following value: 

  octet_6: 1111 1111 

  octet_7: 1111 1111 

  octet_8: 1111 1110 

It is a link address value which is found in the generalised group address space reserved under the standard. 
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• The class of conformity 

 Representation: 

  octet_9: b8 b7 b6 b5 b4 b3 b2 b1 
 Where: 
  b8 = 1, if PV_RE = 2 
  b7 = 1, if PH_AK = 1 
  b6 = 1, if PH_RA = 2 
  b5 = 1, if PH_SR = 2 
  b4 = 1, if PH_CF = 2 
 The possible combinations of these bits shall allow for the constraints on the classes of 

conformity. 

• The result subsequent to an association establishment request is coded in one octet and 
indicated if the response is positive or negative, in the latter case providing information on 
the nature and location of the fault. 

 The values of the level 10 octet contain the following values in the following cases: 

0000 0000: (+) Positive 
0000 0001: (-) MCS provider (general) 
0000 0010: (-) Responder user 
0000 0011: (-) linked to “Cyclic rate” 
0000 0100: (-) linked to “Transfer rate” 
0000 0101: (-) linked to “Context name” 
0000 0110: (-) linked to “Called entity identification” 
0000 0111: (-) linked to “Calling entity identification” 
0000 1000: (-) linked to “Service size” 
xxxx xxxx: Spare 
c) Variable part 

The following parameters can be present in the variable part. 

• Transfer rate: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request. 

• Anticipation factor: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU 

• Application context: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU (see 10.2.3.2.2.c). 

• Called entity identification: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU 

• SDU size: 
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 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU (see 10.2.3.2.2.c). 

• PDU size: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU (see 10.2.3.2.2.c). 

• Number of retries: 

 The coding and semantics of this parameter are equivalent to those of the parameter of 
the same name in the association establishment request PDU (see 10.2.3.2.2.c). 

d) Data 

The data carried in this PDU are coded in a manner interpretable in the context of the 
application. 

5.2.2.2.4 Association termination request (RERQ) 

The RERQ structure is shown as in Table 16. 

Table 16 – Structure of an association termination request 

Mapping   Meaning 
octet 1   Size 
octet 2 PDU code 
octet 3 User data 
   to    ditto 
end octet ditto 

a) Length 
 The size value is 1 octet (coded 0000 0001) 
b) Fixed part 
 The single field containing the fixed part is the PDU code which takes the value “1001 

0000”. 
c) Variable part 
 There is no variable part in this PDU. 
d) Data 
 Data carried in this PDU has coding which is interpretable in the context of the application. 

5.2.2.2.5 Association termination response (RERP) 

The RERP structure is as in Table 17. 

Table 17 – Structure of an association termination response 

Mapping Meaning 
octet 1   Size 
octet 2 PDU code 
octet 3 Result 
octet 4   User data 
   to    ditto 
end octet ditto 

 
a) Size 
 The size value is 2 octets (coded: 0000 0010). 
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b) Fixed part 
 The fixed part of the header contains the following two fields: 

• PDU code: “1101 0000” 

• The result which is coded in one octet, indicating whether the result is positive or 
negative, and in the second phase providing information on the fault, to be defined later. 

  0000 0000: (+) Positive 
  0000 0001: (-) Negative 
  xxxx xxxx: Spare (Defaults) 
c) Variable part 
 This PDU has no variable part. 
d) Data 
 The data carried in this PDU has coding which is interpretable in the context of the 

application. 

5.2.2.2.6 Association revocation request (ABRQ) 

The ABRQ structure is as in Table 18. 

Table 18 – Structure of an association revocation request 

Mapping Meaning 
octet 1   Size 
octet 2   PDU code 
octet 3   Invocation origin 
octet 4   User data 
   to    ditto 
end octet ditto 

 
a) Size 
 The size value is 2 octets (coded: 0000 0010). 
b) Fixed part 
 The following two fields make up the fixed part: 

• PDU code taking value “1011 0000”. 

• Invocation origin, coded in one octet and taking two values: 

  0000 0000: MCS user 
  1111 1111: MCS provider 
  xxxx xxxx: Other codes reserved 
c) Variable part 
 This PDU has no variable part. 
d) Data 
 The data carried in this PDU has coding which is interpretable in the context of the 

application. 

5.2.2.2.7 Associated transfer request (ATRQ) 

The ATRQ structure is as in Table 19. 
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Table 19 – Structure of an associated transfer request 

Mapping Meaning 
octet 1   Size 
octet 2   PDU code 
octet 3   Sequence number 
octet 4   ditto 
octet 5   User data 
   to    ditto 
end octet ditto 

 
a) Size 
 The size value is 3 octets (coded: 0000 0011). 
b) Fixed part 
 The following two fields constitute the fixed part of the header: 

• PDU code, taking values: 

  0000 0000: for unacknowledged transfers 
  0010 0XXX: for acknowledged transfers 
  where XXX is used to code the packet nature in the case of segmentation. 

• The packet nature is coded as follows: 

  000: NIL (no segmentation) 
  100: STT (first packet) 
  101: MID (middle packet) 
  110: END (last packet) 
  111: ALL (first and last packet). 
• The sequence number is represented in two octets by means of a binary number. This 

makes it possible to discriminate between 65536 data transfers. This number is not 
significant in the case of unacknowledged transfer. 

c) Variable part 
 This PDU has no variable part. 
d) Data 
 The data carried in this PDU have coding which is interpretable in the context of the 

application specific to the association. 

5.2.2.2.8 Associated transfer acknowledgement (AKAT) 

The AKAT structure is as in Table 20. 

Table 20 – Structure of an associated transfer acknowledgement 

Mapping Meaning 
octet 1    Size 
octet 2   PDU code 
octet 3   Sequence number 
octet 4   ditto 

 
a) Size 
 The size value is 3 octets (coded: 0000 0011). 
b) Fixed part 
 The following field is contained in the fixed part: 

• PDU number, taking the value “0110 0000”. 
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• Sequence number, attributed by the numbering entity. 

c) Variable part 
 This PDU has no variable part. 
d) Data 
 This PDU has no user data. 

5.2.2.2.9 Non-associated transfer request (NTRQ) 

The NTRQ structure is as in Table 21. 

Table 21 – Structure of a non-associated transfer request 

Mapping Meaning 
octet 1   Size 
octet 2   PDU code 
octet 3   Invocation identification
octet 4   ditto 
octet 5   Variable part 
   to    ditto 
octet p   ditto 
octet p+1 User data 
   to    ditto 
end octet ditto 

 
a) Size 
 The minimum size value is 3 octets (coded: 0000 0011) when the parameters relating to 

the PDU parameter are not present, and the maximum value is reached when all the 
parameters are present. 

b) Fixed part 
 The following fields are present in the fixed part: 

• PDU code, taking values: 

  0001 0xxx: for unacknowledged transfers 
  0011 0xxx: for acknowledged transfers 
 where the value of xxx is used to code service priority. 

• Service priority, coded in 3 bits making it possible to establish 8 priority levels. 

• Invocation identification, represented in 2 octets by a binary number. This makes it 
possible to discriminate 65536 current simultaneous data transfers. 

c) Variable part 
 The following parameters may be present in the variable part: 

• Application context 

 The coding and semantics of this parameter are equivalent to those of the parameter with 
the same name in the association establishment request PDU (see5.2.2.2.2 ). 

• Calling entity identification 

 The coding and semantics of this parameter are equivalent to those of the parameter with 
the same name in the association establishment request PDU (see 5.2.2.2.2). 

• Called entity identification 
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