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Intellectual Property Rights

Essential patents

IPRs essentia or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI member s and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https.//ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and Specification
(MTS).

The present document is part 6 of amulti-part deliverable. Full details of the entire series can be found in part 1 [1].

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies how the elements of the Test Description Language (TDL) should be mapped to Testing
and Test Control Notation version 3 (TTCN-3) [2]. The intended use of the present document is to serve as the basis for
the development of TDL tools. The meta-model of TDL and the meanings of the meta-classes are described in ETSI

ES 203 119-1[1].

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI ES203 119-1 (V1.6.1): "Methods for Testing and Specification (MTS); The Test
Description Language (TDL); Part 1: Abstract Syntax and Associated Semantics'.

[2] ETSI ES201 873-1 (V4.13.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 1: TTCN-3 Core Language”.

[3] ETSI ES 203 119-3 (V1.5.1): "Methods for Testing and Specification (MTS); The Test
Description Language (TDL); Part 3: Exchange Format".

[4] ETSI ES203 119-2 (V1.5.1): "Methods for Testing and Specification (MTS); The Test
Description Language (TDL); Part 2: Graphical Syntax".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.4 ETSI TS 136 523-1 (V10.2.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA) and
Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1. Protocol
conformance specification (3GPP TS 36.523-1 version 10.2.0 Release 10)".

[i.2] ETSI TS 186 011-2: "Core Network and Interoperability Testing (INT); IMS NNI Interoperability
Test Specifications (3GPP Release 10); Part 2: Test descriptions for IMS NNI Interoperability”.

ETSI


https://docbox.etsi.org/Reference/

9 ETSI ES 203 119-6 V1.3.1 (2022-05)

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the following terms apply:
behaviour function: function used in TTCN-3 code that describes the behaviour of a TDL component instance
TTCNname: name of a TDL meta-model element that is used in the TTCN-3 code

NOTE: A TTCNname of a TDL element follows the syntactical rules of identifiers specified in ETS
ES 201 873-1[2]. A TTCNname of a TDL element may contain a part that is derived from the TDL name
with some prefixes and/or postfixes determined by a naming convention used in the TTCN-3 code.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

IMS IP Multimedia Subsystem

MTC Main Test Component

PTC Parallel Test Component

SUT System Under Test

TDL Test Description Language

TTCN-3 Testing and Test Control Notation version 3
4 Basic Principles
4.1 Introduction

While both TDL and TTCN-3 are standardized languages, there are various ways how TTCN-3 code can be derived
from a TDL test description. This may result in different or even incompatible code intended to implement the same test
description. Without a standardized mapping of TDL to TTCN-3, there could be a proliferation of different and possibly
incompatible tool- and user-specific mappings of TDL test descriptions to executable test cases which can present new
challenges to users and tool vendors.

A standardized mapping between the two languages provides a consistent approach for producing executable tests from
high level test descriptions specified in TDL. This enables the generation of executable tests from TDL test descriptions
in a(semi-) automatic way, and by extension of the re-use of existing test tools and frameworks for test execution. This
way, test engineers can concentrate on the specification of test descriptions at a higher level of abstraction, while having
a clear expectation of what the resulting test implementation will ook like.

4.2 Document Structure
The meta-model of the Test Description Language is specified in ETSI ES 203 119-1 [1]. The present document

specifies how the elements of the meta-model of TDL in locally ordered 'TestDescriptions' should be mapped to
TTCN-3 code. The mapping of the globally ordered 'TestDescription's is outside the scope of the present document.
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The structure of the present document follows the structure of the meta-model specificationin ETSI ES 203 119-1 [1].
The clauses 5 to 10 describe the standardized mappings of the meta-model elements with identical clause numbersin
ETSI ES 203 119-1 [1]. In each clause, first the description of the mapping of the corresponding meta-model element is
described. It may be followed by a Constraints section, if the mapping is provided only with limitations. At the end of a
clause an Example clause may exist to illustrate the mapping of the corresponding meta-model element. In the
Examples the textual (specified in ETSI ES 203 119-1 [1]) or the graphical (specified in ETSI ES 203 119-3[3])
notations of TDL can be used.

In some cases the structure of the TTCN-3 code may differ from the structure of the TDL specification or it requires
some additional specification in TTCN-3. These special cases are described in clauses 8.2.11, 8.2.12 and 8.3.

At the end of the present document in Annex A several examplesillustrate how the TTCN-3 code will look like after
the rules of mapping specified in the present document are applied.

4.3 Notational Conventions

4.3.0 General

Elements (e.g. meta-classes, properties, etc.) from the TDL meta-model [1] are typed in between 'single quotes,
e.g. 'StructuredDataType' or 'returnType'.

The TTCN-3 code elements (keywords, symbols, etc.) aretyped inbol d Couri er Newfont, eg.type port or
{.

The TTCN-3 code to be generated is described by production rules, where applicable. The production rules are
specified in between << and >> symbols. Inside a production rule, the concatenation between elements of that
production rule is specified by a plus (+) symbol.

Iterations over collections of attributes of a metaclass make use of afunction collect(') with the following syntax:
propertyName.collect(VariableName "' expression), where VariableName is an a phanumeric word signifying the
variable used in the subsequent expression, . propertyName is a string that shall be the same as the name of a property
of aTDL metaclass. The type of this property determines the type of the variable denoted by VariableName.

The separator between the elements of an iteration is specified by the concat( ) function.
EXAMPLE 1:
The production rule:
type record <<sef.name>> {

<< member.collect(m | m.dataType.name +" " + m.name() ).concat(", ")>>

for this TDL description
Type MSG (sessionlD of typeinteger, content of type charstring);
will provide the following TTCN-3 code snippet:
type record MSG {
i nteger sessionl D,
charstring content
}

The function select() selectsa TDL element with a given value of a property.
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EXAMPLE 2:

componentinstance.select(c | c.role = Tester) selects a'componentl nstance' whose 'role’ property has a value of
Tester'.
Other helper functions used in the production rules are collected in clause 4.3.1, while the predefined 'AnnotationType's
that can be used to control the TTCN-3 code generation are listed in clause 4.3.2.

4.3.1 Functions used in production rules

. behaviourFunctionlnReferencedTD(): returns the name of the behaviour function used in areferenced
‘TestDescription' of the same tester component.

. equivalent(): returns the equivalent of the corresponding TDL element. If none of the structural modifications -
described in clause 8.3 - on a TDL configuration isto be applied then the element.equivalent() is the element
itself, otherwise what is specified in the corresponding sub-clause of clause 8.3.

. getKind(): returns the kind of an ‘importedElement’ (e.g. t ype, t enpl at e, const, f uncti on, etc.) that
canbeusedinaTTCN-3i nport statement.

. toLower(): returns the value of aliteral converted to al lowercase characters.

e  TTCNname(): returns the name of the corresponding TDL element that will be used in the TTCN-3 code.

4.3.2 Predefined Annotations

A Predefined Annotation is an 'Annotation’, whose 'key' is one of the following predefined ‘AnnotationTypes. The
Predefined Annotations are used to help the TTCN-3 code generation in cases where the TTCN-3 code to be generated
cannot be determined just from the TDL description:

e  TTCN3Code: this'AnnotationType' indicates that the 'body' of the 'Annotation’ or of an 'InlineAction’ contains
avalid TTCN-3 code.

. Vaue: this'AnnotationType' indicates that the annotated element shall not be treated as atemplate or a
template type.

4.4 Conformance

For an implementation claiming to conform to this version of the mapping from TDL to TTCN-3, al features specified
in the present document and in ETSI ES 203 119-1 [1] shall be implemented consistently with the requirements given in
the present document and ETSI ES 203 119-1 [1].

5 Foundation

5.1 Overview

'Package's are mapped to TTCN-3 modules, 'Elementlmport's to import statements, while '‘Comment's, 'Annotation's,
'‘AnnotationType's and 'TestObjective'sto TTCN-3 comments.

5.2 Mapping of Foundation Elements

521 Element

Thisis an abstract metaclass, therefore no mapping is defined.
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Naming is different in TDL and in TTCN-3, therefore the names of the 'Element's used in TDL may not be used in
TTCN-3. On one hand the set of characters allowed to be used in aTDL nameis larger than the set alowed in TTCN-3
and on the other hand a TDL hame may be areserved keyword in TTCN-3. That iswhy theterm TTCNname is
introduced. A TTCNname of an 'Element’ is the name of the 'Element’ that is used in the TTCN-3 code.

A TTCNname may contain a part that is derived from the TDL name with some prefixes and/or postfixes determined by
anaming convention used in the TTCN-3 code.

The present document does not specify how a TTCNname is generated from a TDL name. Neither the method how the
TDL names are converted to valid TTCN-3 names nor the naming convention to be used in the TTCN-3 code, however
the present document recommends a naming convention. The basic assumption of the recommended TTCNname is that
it contains a part which is generated from the TDL name and it may be extended by some prefix(es) and/or postfix(es).

NOTE 1. The naming convention used in the present document is only a recommendation, in a concrete tool or
implementation a different one may be used.

NOTE 2: Inthe following clauses the function TTCNname() will be used to get the TTCNname of the
corresponding 'Element’.

52.2 NamedElement

Thisisan abstract metaclass, therefore no mapping is defined.

5.2.3 PackageableElement

Thisisan abstract metaclass, therefore no mapping is defined.

5.2.4 Package
A 'Package’ shall be mapped to amodule.
nmodul e <<self. TTCNname()>> {

}

For al import: as defined in clause 5.2.5.

NOTE: InTTCN-3 amodule cannot contain another module, therefore a contained 'Package’ will also be mapped
to a"standalone’ module. If information about the 'Package’ structure needs to be kept in TTCN-3, then
use a suitable naming convention.

5.2.5 Elementimport
The 'Elementimport’ shall be mappedtoi nport statement(s).
If the 'importedElement’ isempty thenani nport ... al | statement shall be used:

i mport from <<self.importedPackage. TTCNname()>> al | ;

otherwise for all the 'importedElement’ a selected i npor t statement shall be used:

<< importedElement.collect(i | "i nport from" +"" + self.importedPackage. TTCNname() +" "
+i.getKind() + " " + i.TTCNname() ).concat("; ")>>

NOTE: How the kind of the importedElement' (e.g. t ype, t enpl at e, const, functi on, etc.) is determined
is outside the scope of the present document. For this purpose e.g. an annotation or a naming convention
can be used.
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5.2.6 Comment
A 'Comment' shall be mapped to a comment:
| * <<self.body>>*/

527 Annotation

If the 'key' of the '‘Annotation’ is the predefined 'AnnotationType' TTCN3Code, then the 'Annotation’ shall be mapped to
its 'value' (that isto the TTCN-3 code itself), otherwise it shall be mapped to a comment:

/ *
ANNOTATI ON <<self.key. TTCNname()>>

<<sdlf.vaue>>

*/

5.2.8  AnnotationType
‘AnnotationType' shall be mapped to a comment:
| *
ANNOTATI ON TYPE <<self. TTCNname()>>
*/
If the 'AnnotationType' has an extension:
| *
ANNOTATI ON TYPE <<self. TTCNname()>> EXTENDS <<self.extension.extending. TTCNname()>>
*/

5.2.9  TestObjective

The TestObjective' shall be mapped to a comment:
| *
Test bjective <<sef.name>>
Descri pti on: <<self.description>>
bj ective URI: <<self.objectiveURI>>
*/

5.2.10 Extension

This metaclass has no dedicated mapping, it is used solely in mapping of other metacl asses.
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6 Data

6.1 Overview

Mapping of data definitions can either be done by the explicit ‘DataElementM apping's provided by the user or if no
‘DataElementMapping' is provided, then the TDL data definitions shall be mapped as they are specified in the following
clauses. If thereis a'DataElementMapping' provided for a'StructuredDataType' then mappings shall be provided for all
of its'Member's.

TDL does not make adistinction if a datainstance is avalue or atemplate, while TTCN-3 does. By default, all TDL
‘Datalnstance's, 'Formal Parameter's, 'Variable's and return values of the 'Function's shall be mapped to a TTCN-3
template unless an 'Annotation’ with the predefined 'AnnotationType' Value instructs otherwise. The
'PredefinedFunctionCall's and the predefined instances of the 'SimpleDataType' and 'SimpleDatal nstance' elements shall
be mapped to their TTCN-3 counterparts, while predefined instance 'Second' of 'Time' element shall be mapped to
TTCN-3 datatypef | oat .

The 'DatalUse's are mapped to their TTCN-3 counterparts, the 'Datal nstanceUse' is a usage of atemplate or a constant;
'SpecialValueUse's are mapped to the TTCN-3 AnyValue (?), AnyVaueOr None (*) and the special value omit,
respectively; 'FunctionCall's and 'PredefinedFunctionCall's to function calls or operator invocation,

'Formal ParameterUse' and 'V ariableUse' to usage of aformal parameter or avariable. The inline modification of the
'‘DatalUse's are mapped to a (sequence of) template modification(s).

6.2 Mapping of Data Definition Elements

6.2.1 DataResourceMapping

If 'DataResourceMapping' is provided, then its 'resourceURI' shall be used to locate the resource, where the
'‘DataElementMapping'(s) can be found.

6.2.2 MappableDataElement

Thisisan abstract metaclass, therefore no mapping is defined.

6.2.3 DataElementMapping

If a'DataElementMapping' is provided by the user, then it shall be used for mapping the corresponding data definitions.

6.2.4 ParameterMapping

If thereis a'ParameterMapping' provided by the user for a'Member' of a'StructuredDataType' or a 'Formal Parameter’
of an'Action’ or a'Function' then it shall be used for mapping the corresponding data definitions.

6.2.5 DataType

Thisisan abstract metaclass, therefore no mapping is defined.

6.2.6 Datalnstance

Thisisan abstract metaclass, therefore no mapping is defined.

6.2.7 SimpleDataType
If thereis a'DataElementMapping' provided for a'SimpleDataType' then it shall be used for the mapping, otherwise a

'SimpleDataType' shall be mapped to the TTCN-3 datatype char st r i ng, except for the Predefined Instances of the
'‘SimpleDataType' Element that shall be mapped according to the rules specified in clause 10.2.
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The following TTCN-3 type definition of SimpleType shall be made in the declaration part of the module:
type charstring SinpleDataType;

For each SimpleDataType:
type Sinpl eDat aType <<self. TTCNname()>> ;

6.2.8  SimpleDatalnstance

A 'SimpleDatal nstance' shall be mapped to aconst if an 'Annotation’ with the predefined 'AnnotationType' Value
instructs this, otherwise it shall be mapped to at enpl at e.

If there is a'DataElementMapping’ provided for a'SimpleDatal nstance’ then it shall be used for the mapping, otherwise
a'SimpleDatal nstance' shall be mapped to:

t enpl at e <<self.datatype. TTCNname()>> <<self. TTCNname()>>: = " <<self. TTCNname()>>" ;
or if an 'Annotation’ with the predefined 'AnnotationType' Valueis used, to:
const <<sdf.datatype. TTCNname()>> <<self. TTCNname()>>: = " <<sadlf. TTCNname()>>" ;

6.2.9  StructuredDataType

If there is a'DataElementMapping’ provided for a'StructuredDataType' then it shall be used for the mapping, otherwise
if no 'Constraint’ is associated to the 'StructuredDataType', it shall be mapped to a record:

type record <<self. TTCNname()>> {
<< dlMembers().collect(m | m.dataType. TTCNname() + " " + m.TTCNname() ).concat(", ")>>

}

If a'member' is optional (self.member.isOptional = true) then the TTCN-3 keyword opt i onal shall beinserted after
the TTCNname of that ‘'member'.

If a'Constraint’ with predefined 'ConstraintType' 'union’ is associated to a 'StructuredDataType' then it shall be mapped
to aunion type:

type uni on <<self. TTCNname()>> {
<< alMembers().collect(m | m.dataType. TTCNname() + " " + m.TTCNname() ).concat(", ")>>
}

Constraints

If there is a'DataElementMapping’ provided for a'StructuredDataType' then a mapping shall be provided for al of its
'‘Member's.

6.2.10 Member

This metaclass has no dedicated mapping, it is used solely in the mapping of other metaclasses.

6.2.11 StructuredDatalnstance

A 'StructuredDatal nstance' shall be mapped to aconst if an 'Annotation’ with the predefined 'AnnotationType' Vaue
instructs this, otherwise it shall be mapped to at enpl at e.
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If thereis a'DataElementMapping' provided for a 'StructuredDatal nstance' then it shall be used for the mapping,
otherwise a 'StructuredDatal nstance' shall be mapped to:
t enpl at e <<self.datatype. TTCNname()>> : = {
<< memberAssignment.collect(m | m.member. TTCNname() + ": =" + m.memberSpec).concat(", ")>>
}
or if an 'Annotation’ with the predefined 'AnnotationType' Value is used, to:
const <<self.datatype. TTCNname()>> : = {
<< memberAssignment.collect(m | m.member. TTCNname() +": =" m.memberSpec).concat(", ")>>
}
A 'memberSpec’ shall be mapped to a corresponding 'DatalUse’ according to clause 6.3.1 of the present document.

If "Annotation’ with the predefined 'AnnotationType' Vaue is not used and a'StructuredDatal nstance' has no
'‘MemberAssignment’ for a given 'Member' of its 'StructuredDataType, and:

. ‘'unassignedMember’ is set to 'AnyValue' then the ‘memberSpec' of that member shall be mapped to ?;
. ‘unassignedMember’ is set to 'AnyVaueOrOmit' then the 'memberSpec’ of that member shall be mapped to * if
itisoptional or ? if it is non-optional.
Constraints

For a constant, ‘'memberSpec's shall be specified for all of its 'member's.

6.2.12 MemberAssignment

This metaclass has no dedicated mapping, it is used solely in mapping of other metacl asses.

6.2.13 CollectionDataType

If there is a'DataElementMapping’ provided for a'CollectionDataType' then it shall be used for the mapping, otherwise
if no 'Constraint’ is associated to the 'CollectionDataType, it shall be mapped to an unrestricted r ecor d of itemType:

type record of <<sdf.itemType. TTCNname()>> <<salf. TTCNname()>> ;

If a'Constraint’ with the predefined 'ConstraintType' 'length' is associated to a'CollectionDataType' and asingle
‘quantifier' element, it shall be mapped to arestrictedr ecor d of itemType with the exact length specified by the
‘quantifier”:

type record | ength( <<sef.congraint.quantifier>> ) of
<<sdf. itemType. TTCNname()>> <<self. TTCNname()>> ;

If a'Constraint’ with the predefined '‘ConstraintType' 'length' is associated to a'CollectionDataType' and two 'quantifier'
elements, it shall be mapped to arestricted r ecor d of itemType with a minimum and maximum length defined by
the two 'quantifier' elements:

type record | ength( <<sdf.contstraint.quantifier.collect(q| q.TTCNname() ).concat(". . ")>>) of
<<sdf. itemType. TTCNname()>> <<self. TTCNname()>> ;

6.2.14 CollectionDatalnstance

A 'CollectionDatal nstance' shall be mapped to aconst if an 'Annotation’ with the predefined 'AnnotationType' Vaue
instructs this, otherwise it shall be mapped to at enpl at e.
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If thereis a'DataElementMapping' provided for a 'CollectionDatal nstance' then it shall be used for the mapping,
otherwise a 'CollectionDatal nstance' shall be mapped to:

t enpl at e <<self.datatype. TTCNname()>> : = { <<item.collect(i |i).concat(", ")>>}
or if an'Annotation’ with the predefined 'AnnotationType' Valueis used, to:
const <<sdf.datatype. TTCNname()>> : = { <<item.collect(i |i).concat(", ")>>}

The 'item’ shall be mapped to a corresponding 'DatalUse’ according to clause 6.3.1 of the present document.

6.2.15 ProcedureSignature

If there is a'DataElementMapping’ provided for a'ProcedureSignature’ then it shall be used for the mapping, otherwise
a'ProcedureSignature’ shall be mapped to asi gnat ur e definition:

si gnat ur e <<self. TTCNname()>> ( << parameter.select(p | p.kind = In or p.kind = Out).collect(p |
p.kind.toLower() + " " + p.dataType. TTCNname()+ " " +p.TTCNname() ) ).concat(", ")>>) exception (
<< parameter.select(p | p.kind = ExceptionX).collect(p | p.dataType. TTCNname() ).concat(", ")>>)

The exception type list shall not contain the same type more than once.

6.2.16 ProcedureParameter

This metaclass has no dedicated mapping, it is used solely in the mapping of other metaclasses.

6.2.17 ParameterKind

This metaclass has no dedicated mapping, it is used solely in the mapping of other metaclasses.

6.2.18 Parameter

Thisis an abstract metaclass, therefore no mapping is defined.

6.2.19 FormalParameter

This metaclass has no dedicated mapping, it is used solely in the mapping of other metaclasses.

6.2.20 Variable

A 'Variable' shall be mapped to avar if an 'Annotation’ with the predefined 'AnnotationType' Vaue instructs this,
otherwiseit shall be mappedto avar t enpl at e:

var t enpl at e <<sdlf.dataType. TTCNname()>> <<self. TTCNname()>>;
or if an 'Annotation’ with the predefined 'AnnotationType Vaueis used,

var <<self.dataType.TTCNname()>> <<self. TTCNname()>>;

6.2.21 Action

An'Action’ shall be mapped to a TTCN-3 function with no return type.

If there is a'DataElementMapping’ provided for an 'Action’ then it shall be used for the mapping, otherwise an 'Action’
shall be mapped to:

functi on <<sdf. TTCNname()>> ( << formal Parameter.collect(f | f. dataType. TTCNname() +" " +
f. TTCNname()).concat(", ")>>) {

/*
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<<sdlf.body>>
*/
}

A 'formal Parameter' shall be mapped to a non-template parameter if an 'Annotation’ with the predefined
'‘AnnotationType' Value instructs this, otherwise it shall be mapped to at enpl at e parameter.

For at enpl at e parameter, the TTCN-3t enpl at e keyword shall be inserted in front of its type name.

Constraints

If thereis a'DataElementMapping' provided for an ‘Action’ then 'DataElementMapping' shall be provided for al its
‘formal Parameter's.

6.2.22 Function

A 'Function' shall be mapped to a TTCN-3 function with areturn type.

If there is a'DataElementMapping’ provided for a'Function’ then it shall be used for the mapping, otherwise a'Function'
shall be mapped to:

functi on <<self. TTCNname()>> ( << formal Parameter.collect(f | f. dataType. TTCNname() +" " +
f.TTCNname()).concat(", ")>>) return <<saf.returnType. TTCNname()>> {

[ *
<<sdlf.body>>
*/

}

A ‘formalParameter’ shall be mapped to a non-template parameter if an ‘Annotation’ with the predefined
‘AnnotationType' Vaueinstructs this, otherwise it shall be mapped to at enpl at e parameter. For at enpl at e
parameter, the TTCN-3t enpl at e keyword shall be inserted in front of its type name.

The 'returnType' shall be mapped to adata type if an '‘Annotation’ with the predefined 'AnnotationType' Value instructs
this, otherwise it shall be mapped to at enpl at e datatype. If the returnType' isat enpl at e, then the TTCN-3
t enpl at e keyword shall beinserted after ther et ur n keyword.

Constraints

If there is a'DataElementMapping' provided for a ‘Function’ then 'DataElementM apping’ shall be provided for all its
‘formal Parameter's and for its returnType.

6.2.23 UnassignedMemberTreatment

This metaclass has no dedicated mapping, it is used solely in the mapping of other metaclasses.

6.2.24 PredefinedFunction

This metaclass has no dedicated mapping. See clause 10.5.

6.2.25 EnumDataType

If there is a'DataElementMapping' provided for an 'EnumDataType' then it shall be used for the mapping, otherwise an
'‘EnumDataType' shall be mapped to an enumerated type:

type enuner at ed <<self. TTCNname()>> {
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<< vaue.collect(v | v.TTCNname()).concat(", ")>>

6.3 Mapping of Data Use Elements

6.3.1 DataUse

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of 'Datalse’ depends on it sub-class.
In case a'reduction’ is provided, it shall be mapped to dot-notation or array access expression.
If in a'MemberReference' of a'reduction’ the 'member’ is defined then it shall be mapped to:
<<self.member. TTCNname()>>
If in a'MemberReference' of a'reduction’ the 'collectionindex’ is defined then it shall be mapped to:

[ <<sef.collectionindex>> ]

6.3.2 ParameterBinding

This metaclass has no dedicated mapping, it is used solely in mapping of other metacl asses.

6.3.3 StaticDataUse

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of 'StaticDatalUse' depends on it sub-class.

6.3.4 DatalnstanceUse

If self.datal nstance is provided, a 'Datal nstanceUse' shall be mapped to a usage of atemplate or a constant if an
‘Annotation’ with the predefined '‘AnnotationType' Value instructs this.

If a'Datal nstanceUse' has argument(s) then it shall be mapped to an inline template modification. If at least one
argument has also argument(s), then before the actual usage of the data, a sequence of template modifications shall be
generated.

If no argument specified:
<<self.datal nstance. TTCNname()>>
If argument(s) are specified, but the argument(s) themselves have no argument(s):

nmodi fi es <<sdf.datalnstance. TTCNname()>>: = { << argument.collect(a| a.parameter. TTCNname() + "
: =" + adataUse).concat(", ")>>}

If self.datal nstance is not provided, then:

<<sdf.resolveDataType(). TTCNname()>> : { << argument.collect(a|aparameter. TTCNname() +": =" +
adataUse).concat(", ")>>}

or if the'item’ is specified, to:
<<sdf.resolveDataType(). TTCNname()>> : { <<item.collect(i |i).concat(", ")>>}
where the 'item' shall be mapped to a corresponding 'DataUse’ according to clause 6.3.1 of the present document.

In case of nested arguments (thereis at least one argument that has argument(s)) the argument(s) shall be processed in
an iterative way:

. Take the "innermost™ argument (the argument that has no further argument).
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. Define atemporary template to which the proper template modification (as described above) is assigned.
. Use this temporary template in the template modification at the next, "outer" level.
. Repeat until the "outermost” argument is processed.
EXAMPLE:
TDL:

Type SESSIONS (id1 of type Integer, id2 of type Integer);
Type MSG (ses of type SESSIONS, content of type String);
Type ENCAPSULATED_MSG (header of type String, msg of type MSG);

SESSIONS sl(id1 = 1, id2 = 2);
SESSIONS 2(id1 = 11, id2 = 22);
MSG mi(ses = sl, content = "m1");

SESSIONS c_sl(id1 =1, id2 =2) with {VALUE} ; -- predefined annotation
SESSIONS c_s2(id1 = 11, id2 = 22) with { VALUE} ; -- predefined annotation
MSG cl(ses= c_sl, content = "c1") with { VALUE} ; -- predefined annotation

ENCAPSULATED_MSG e_m(header = "h", msg = m1);
ENCAPSULATED_MSG e m2(header = "hh", msg = (ses= <2, content = "e_m2");
ENCAPSULATED_MSG e_m3(header = "hhh", msg = m1(ses := 82, content :="e_m3");

Action ACT(MSG m);

variable vl of type MSG with {VALUE} ; -- predefined annotation
variable v2 of type MSG;
variable v3 of type MSG;

perform action ACT(m1(content = "al"));

perform action ACT(m1(ses = s2, content = "a2"));

perform action ACT(c1(ses = c_s2, content = "c2"));

perform action ACT(m1(ses = s1(id1 = 111), content = "a3"));

v1=ml(content = "v1");
v2 = ml(content = "v2");
v3 =ml(ses=sl(idl = 111), content = "v3");

TTCN-3:
type record SESSI ONS {
integer idl,
integer id2

}

type record MG {
SESSI ONS ses,
charstring content

}

type record ENCAPSULATED MSG {
charstring header,

MSG
}
function ACT(tenplate MSG m){};
tenplate SESSIONS s1 :={idl :=1, id2 := 2}
tenplate SESSIONS s2 := {idl :=1, id2 := 2}
template MSG nll : = {ses := sl, content := "ml"}
const SESSIONS c_s1 :={idl :=1, id2 := 2}
const SESSIONS c_s2 := {idl :=1, id2 := 2}
const MSG cl := {ses := c_s1, content := "cl"}
tenpl at e ENCAPSULATED MSG e_m : = {header := "h", nsg := ml}
tenpl at e ENCAPSULATED MSG e_n? := {header := "hh", nmsg := {ses := s2, content := "e_n"}}

If the argument has an argument (nested arguments), an iterative template modification shall be used:

tenplate MSG t_ml_1 nodifies ml :={ses := s2, content := "e_nB8"}
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tenpl at e ENCAPSULATED MSG e_mt : = {header := "hh", nmsg := t_ml_1}
...

var MSG vi;

var tenplate MSG v2;

var tenplate MSG v3;

ACT(rodifies nl := {content := "al"});
ACT(nodifies nl := {ses := s2, content := "a2"});

If the datalnstance used in 'Datal nstanceUse' is not atemplate, but avalue, then it shall be assigned to atemporary
template which can later be modified:

tenplate MSG t_tcl :
ACT(nodifies t_tcl :

cl;
{ses := c_s2, content := "c2"});

If the argument has an argument (nested arguments), an iterative template modification shall be used:

tenplate SESSIONS t _s1 1 nodifies sl := {idl := 111};
ACT( nodifies mlL := {ses :=t_sl1 1, content := "a3"});

If the 'Datal nstanceUse' is used as a value, valueof( ) function shall be used:
vl := valueof (nodifies nlL := {content := "v1"});

If the 'Datal nstanceUse' with argument(s) is used at the right hand side of an 'Assignment’, then atemporary template
(t_t2andt_t3inthe example) shall be defined and this temporary template shall be used in the 'Assignment'.

tenplate MSG t_t2 nodifies mL : = {content := "v2"}

v2 1=t _t2;

tenplate SESSIONS t_s1 2 nodifies s1 := {idl := 111}

tenplate MSGt_t3 nodifies nl := {ses :=t_sl1 2, content := "v3"}
v3 :=1t_t3;

The following appliesin case 'Datal nstanceUse' is used at the right hand side of :
. 'memberSpec’ of 'MemberAssignment';
J ‘item’ of 'CollectionDatal nstance;
. ‘dataUse’ of 'ParameterBinding’; or
e  'expression’ of '‘Assignment’.

If the 'StructuredDataType' of the 'Datal nstanceUse' extends the 'StructuredDataType' (t ar get Type) at the left hand
side then field assignment shall be used:

{ <<t ar get Type.allMembers().collect(m | <<m.TTCNname()>>+" :=" +
<<sdlf.datalnstance. TTCNname()>> + "." + <<m.TTCNname()>>).concat(", ")>> }

6.3.5 SpecialValueUse

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of 'SpecialValueUse' depends on its sub-class.

6.3.6  AnyValue

'‘AnyValue' shall be mapped to a TTCN-3 AnyValue symbol: ?

6.3.7  AnyValueOrOmit
‘AnyValueOrOmit' shall be mapped to a TTCN-3:
e  AnyValue symbol: ? when it is assigned to a non-optional '"Member'.

e AnyVaueOrNone symbol: * when it is assigned to an optional '"Member".
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6.3.8 OmitValue

'‘OmitValue shall be mapped to a TTCN-3 keyword oni t .

6.3.9 DynamicDataUse

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of * DynamicDataUse' depends on its sub-class.

6.3.10 FunctionCall
A 'FunctionCall' shall be mapped to a TTCN-3 function call.
If no argument is specified (for the return value):
<<sdf.function.TTCNname()>> ( << argument.collect(a | a.dataUse).concat(", ")>>)

If argument(s) are specified (for the return value), but the argument(s) themselves have no argument(s), atemporary
template shall be defined. The name of this template (t enp) shall be unique:

tenpl at e <<sdlf.parameter.dataType. TTCNname()>> tenp : =
<<sealf.function.TTCNname()>> ( << argument.collect(a | a.dataUse).concat(", ")>>)

nodi fiestenp: = { <<argument.collect(a|aparameter. TTCNname() + " : =" + a.datalUse).concat(", ")>>}

In case of nested arguments (there is at least one argument that has argument(s)) the argument(s) shall be processed in
an iterative way:

. Take the "innermost” argument (the argument that has no further argument).

. Define atemporary template to which the proper template modification (as described above) is assigned.
. Use this temporary template in the template modification at the next, "outer" level.

. Repeat until the "outermost” argument is processed.

EXAMPLE:

TDL:

Type SESSIONS (id1 of type Integer, id2 of type Integer);
Type MSG (ses of type SESSIONS, content of type String);

SESSIONSs1(id1 =1, id2 = 2)
SESSIONS s2(id1 = 11, id2 = 22);
MSG mi(ses = s, content = "m1");
Action ACT(MSG m);

I.:.L.mcti onf () returns M SG;

variable v of type MSG;

vv := ingtance returned from f();

perform action ACT (instance returned from f());

perform action ACT (instance returned from f()(content = "f"));

perform action ACT (instance returned from f()(ses = s1(id1 = 111), content = "f2"));

vv = instance returned from f()(content = "ff"));

TTCN-3:
type record SESSI ONS {
i nteger idl,
integer id2

}
type record MSG {

SESSI ONS ses,
charstring content

ETSI



23 ETSI ES 203 119-6 V1.3.1 (2022-05)

}
function ACT(tenplate MSG m{};

tenplate SESSIONS s1 := {idl :=1, id2 := 2}
tenplate SESSIONS s2 := {idl :=1, id2 := 2}
tenplate MSG nl : = {ses := sl1, content := "ml"}

function f () return MSG {.};

var tenplate MSG vv;

'FunctionCall' with no argument:

vv = f();
ACT(f());

If the 'FunctionCall' has an argument, atemporary template (t_f 1 in the example) shall be defined that can be
modified:

tenplate MSG t_
ACT(nodifies t_

f0);
{content := "f"});

—h =

1
1
If the argument has an argument (nested arguments), an iterative template modification shall be used:

template SESSIONS t _s1 1 nodifies s1 := {idl := 111};
tenplate MSGt_f_2 := f();
ACT( nodifies t_f_2 := {ses :=t_sl1 1, content := "f2"});

If the 'FunctionCall' with argument(s) is used at the right hand side of an 'Assignment’, then atemporary template
(t_f_3_inthe example) shall be defined and this temporary template shall be used in the 'Assignment'.
tenplate MSGt_f_3 f
template MSGt_f_3_ nodi
vv =t _f 3 ;

ies t_f_3 := {content := "ff"};

6.3.11 FormalParameterUse
If no argument specified, 'FormalParameterUse' shall be mapped to:
<<self.parameter. TTCNname()>>

If argument(s) are specified, but the argument(s) themselves have no argument(s), atemporary template shall be
defined. The name of thistemplate (t enp) shall be unique:

tenpl at e <<self.parameter.dataType. TTCNname()>> tenp : = <<self.parameter. TTCNname()>>
nodi fiestenp: = { <<argument.collect(a | aparameter. TTCNname() + " : =" + a.dataUse).concat(", ")>>}

In case of nested arguments (there is at |east one argument that has argument(s)) the argument(s) shall be processed in
an iterative way:

e  Takethe"innermost" argument (the argument that has no further argument).
. Define atemporary template to which the proper template modification (as described above) is assigned.
. Use this temporary template in the template modification at the next, "outer" level.
. Repeat until the "outermost” argument is processed.
EXAMPLE:
TDL:

Test Description TD ( p of type MSG) ...

Type SESSIONS (id1 of type Integer, id2 of type Integer);
Type MSG (ses of type SESSIONS, content of type String);

SESSIONS sl(id1 = 1, id2 = 2)
SESSIONS 2(id1 = 11, id2 = 22);
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MSG mi(ses = s, content = "m1");

Action ACT(MSG m);

\./.e.ariable wv of type MSG;
W =p;

//suppose action ACT is performed on 'Componentinstance' Cl
perform action ACT(p);

perform action ACT(p(content ="p"));

perform action ACT(p(ses = s1(id1 = 111), content = "p2"));

vv = p(content = "pp"));

TTCN-3:

type record SESSI ONS {
integer idl,
integer id2
}

type record MSG {
SESSI ONS ses,
charstring content

}
function ACT(tenplate MSG m{};

tenplate SESSIONS s1 :={idl :=1, id2 :
tenplate SESSIONS s2 := {idl := 1, id2 :
tenplate MSG nl : = {ses := sl, content :

o u
=N
-

/I suppose action ACT is performed on ' Conponent | nstance' Cl
f _behavi our O Cl | nTD( M5G p) {

var tenplate MSG vv;

'Formal ParameterUse' with no argument:

vV = p;
ACT(p);

If the 'Formal ParameterUse’ has an argument, atemporary template (t_p_1 in the example) shall be defined that can be
modified:

tenpl ate MSG t

_p_1 p;
ACT(nodifies t_p_1 :

{content := "p"});

If the argument has an argument (nested arguments), an iterative template modification shall be used:

tenplate SESSIONS t _s1 1 nodifies sl := {idl := 111};
template MSGt_p_2 := p;
ACT( nodifies t_p_2 := {ses :=t_sl1_1, content := "p2"});

If the 'FormalParameterUse’ with argument(s) is used at the right hand side of an 'Assignment’, then atemporary
template (t_p 3 _inthe example) shall be defined and this temporary template shall be used in the ‘Assignment':

tenplate MSGt_p_3 p;
tenplate MSGt_p_3_ nodifies t_p_3 := {content := "pp"};
vw =t _p_3;

6.3.12 VariableUse

A 'VariableUse' shall be mapped to ausage of avariable. If the 'VariableUse' isused in afunction that runson a
'‘Componentinstance' and the 'Componentinstance' is not the same as the 'componentl nstance' of the 'VariableUse' then
the 'VariableUse' isignored.

If no argument is specified:

<<self.variable.TTCNname()>>
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If argument(s) are specified, but the argument(s) themselves have no argument(s), atemporary template shall be
defined. The name of thistemplate (t enp) shall be unique:

tenpl at e <<self.variable.dataType TTCNname()>> tenp : = <<self.variable TTCNname()>>
nodi fiestenp: = { <<argument.collect(a|aparameter. TTCNname() + " : =" + a.dataUse).concat(", ")>>}

In case of nested arguments (there is at least one argument that has argument(s)) the argument(s) shall be processed in
an iterative way:

e  Takethe"innermogt" argument (the argument that has no further argument).

. Define atemporary template to which the proper template modification (as described above) is assigned.
. Use this temporary template in the template modification at the next, "outer" level.

. Repeat until the "outermost” argument is processed.

EXAMPLE:

TDL:

Type SESSIONS (id1 of type Integer, id2 of type Integer);
Type MSG (ses of type SESSIONS, content of type String);

SESSIONSsl(id1=1,id2=2)
SESSIONS s2(id1 = 11, id2 = 22);
MSG mi(ses = s, content = "m1");

Action ACT(MSG m);

variablev of type MSG;
variable v of type MSG;

v=mil;
V.Ses = 82,

WISV
perform action ACT(v);

perform action ACT(v(content = "v"));
perform action ACT(v(ses = s1(idl = 111), content = "v2"));

vV = v(content = "w"));
TTCN-3:

type record SESSI ONS {
i nteger idl,
integer id2
}

type record MSG {
SESSI ONS ses,
charstring content

}
function ACT(tenplate MSG m{};
tenpl ate SESSIONS s1 : idl :=1, id2 :

={
tenplate SESSIONS s2 := {idl := 1, id2 :
tenplate MSG nl : = {ses := sl, content :

o u
=N
-

var tenplate MSG v;
var tenplate MSG vv;

v = mil;
V.Ses = s2;
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'VariableUse' with no argument:

vV = v
ACT(V);

If the 'VariableUse' has an argument, atemporary template (t_v_1 in the example) shall be defined that can be modified:

tenplate MSGt_v_1 :
ACT(nodifies t_v_1 :

v,
{content := "v"});

If the argument has an argument (nested arguments), an iterative template modification shall be used:

tenmplate SESSIONS t _s1 1 nodifies s1 := {idl := 111};
tenplate MSGt_v_2 : = v;
ACT( nodifies t_v_2 := {ses :=t_sl1 1, content := "v2"});

If the 'VariableUse' with argument(s) is used at the right hand side of an 'Assignment’, then atemporary template
(t_v_3_inthe example) shall be defined and this temporary template shall be used in the 'Assignment”:

tenmplate MSGt_v_3 := v;

tenplate MSGt_v_3_ nodifies t_v_3 := {content := "vv"};
Vv 1= t_v_3_;

6.3.13 PredefinedFunctionCall
The 'PredefinedFunctionCall* shall be mapped to the TTCN-3 equivalent of the predefined function asis specified in
clause 10.5. The actual parameters shall be mapped asis specified in clause 6.3.1.

6.3.14 LiteralValueUse

The 'LiteralVaueUse' shall be mapped to TTCN-3 literal depending on its type. Unless otherwise specified, the valueis
mapped asis.

<<sdf.vaue>>

If 'intValue' is specified then the 'LiteralValueUse' shall be mapped to:
<<sdf.intvValue>>

If 'boolValue' is specified then the 'Literal ValueUse' shall be mapped to:
<<sdlf.boolVaue>>

If the type isthe predefined 'SimpleDataType' named String then the value is mapped to:
" <<sdf.value>>"

If the type has an annotation with annotation type whose nameis"TTCN_DT_<TYPE_NAME>" (where
<TYPE_NAME> isthe name of a TTCN-3 built in type) then the value is mapped according to syntax specified in
ETSI ES201873-1[2].

6.3.15 DataElementUse

If the 'dataElement’ is not specified or it is a'Datal nstance' then the 'DataElementUse’ is mapped according to the rules
specified in clause 6.3.4 with the property 'dataElement' of 'DataElementUse’ used instead of the 'datal nstance' property
of 'Datal nstanceUse'.

If the 'dataElement’ a'Function’ then the 'DataElementUse’ is mapped according to the rules specified in clause 6.3.10.

If the 'dataElement’ a'Formal Parameter' then the 'DataElementUse’ is mapped according to the rules specified in
clause 6.3.11.
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7 Time

7.1 Overview

In TDL, the 'Time' isamonotonically increasing function. In TTCN-3, in the function that describes the behaviour of a
‘Componentinstance’ atimer caled T_el apsedTi meOf Conponent is started.

The 'TimeL abel's are mapped to float arrays with 3 elementsto store the first, previous and last timestamps of execution
of an 'AtomicBehaviour'.

The mapping of 'TimeConstraint'sis provided for some well-defined cases.

The 'TimeOperations are mapped to timer start and timeout operations, while the 'TimerOperation's are mapped to their
TTCN-3 counterparts.

7.2 Mapping of Time Elements

7.2.1 Time

For handling the 'Time', in each component type atimer T_el apsedTi meOf Conponent shall be defined, that shall
be started after a component instance is created by the 'f_startOf' function. Thistimer shall be started for a 'long enough'’

duration. This duration can be specified e.g. by a module parameter
np_conponent El apsedTi nmer MaxDur at i on.

7.2.2 TimeLabel

Each 'TimelL abel' shall be mapped to avariable of TimelL abel type, which isan array of 3f | oat elements. These
variables shall be defined at the beginning of the behaviour function of that ‘Componentinstance' in which the
‘TimeLabel' is defined.

In the definitions part of the module a TimeL abel data type and shall be defined:
type float TineLabel]3];

In addition to that, three constants - to handle the indexes first, previous, last - shall be defined. The recommended
naming conventioniscg_t | k_ (timelabel kind):

const integer cg tlk first := 0;
const integer cg tlk _previous := 1;
const integer cg_ tlk last := 2;

At the beginning of the behaviour function of that ‘Componentlnstance' in which the TimelL abel' is specified, avariable
shall be defined for that 'TimeLabel'. The recommended naming conventionisv_t 1 .

var Ti neLabel <<self. TTCNname()>>;
If front of the code of that "AtomicBehaviour' for which the 'TimelLabel' is defined, the following code shall be inserted:

if (not isbound(<<self. TTCNname()>>[cg tlk first])) {

<<sdf.TTCNname()>>[ cg_t | k_|l ast] := T_el apsedTi meOf Conponent . r ead;
<<sdf. TTCNname()>>[ cg_t 1 k_first] := <<sdf. TTCNname()>>[cg_t| k_l ast];
<<self. TTCNname()>>[ cg_t |1 k_ previ ous] := <<sdf. TTCNname()>>[cg_t| k_| ast]
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el se {
<<sef. TTCNname()>>[ cg_t | k_ previ ous] := <<sdf. TTCNname()>>[cg tlk |l ast];
<<sdf.TTCNname()>>[ cg_t | k_|l ast] := T_el apsedTi meOf Conponent . r ead;
}
7.2.3  TimelLabelUse

The 'TimeL abelUse' shall be mapped to the following:

<<sdlf.timeLabel. TTCNname()>>. [ <<sdlf kind>>]

71.2.4

TimeLabelUseKind

Theliterals of the 'TimeL abelUseKind' shall be mapped to the names of those constants that are defined for this purpose
(see clause 7.2.2). Therecommended namesarecg_tl k_first, cg_tl k_previous,and cg_tl k_| ast,

respectively.

7.2.5

TimeConstraint

A timeConstraintExpression can only be mapped if it satisfies the following requirements.

For tester-input events:

e  ThetimeConstraintExpression shall be the return value of one of the following predefined functions:

_<_:instanceOf(Time), instanceOf(Time) - Boolean
Denotes the standard mathematical |ess-than operation.

_> :instanceOf(Time), instanceOf(Time) - Boolean
Denotes the standard mathematical greater-than operation.

_<=_:instanceOf(Time), instanceOf(Time) > Boolean
Denotes the standard mathematical less-or-equal operation.

_>=:instanceOf(Time), instanceOf(Time) - Boolean
Denotes the standard mathematical greater-or-equal operation.

_==_:instanceOf(DataUse), instanceOf(DataUse) > Boolean

Denotes equality of the results from the evaluation of the 'DatalUse's supplied as arguments. The
'‘DataUse’s, shall refer to the same 'DataType’. Equality shall be determined based on content and not on
identity.

e  Thearguments of these functions shall be one of the following two options:

First argument is the return value of the predefined function _+_: instanceOf(Time), instanceOf(Time)
- instanceOf(Time) where itsfirst argument isa 'TimelL abelUse' that is interpreted as a point in time
and its second argument is an InstanceOf(Time) that isinterpreted as a duration; and the second
argument isa TimeL abelUse that is interpreted asa point in time

First argument is the return value of the predefined function _-_: instanceOf(Time), instanceOf(Time)
- instanceOf(Time) where its arguments are 'TimelL abelUse's that are interpreted as pointsin time; and
the second argument is an InstanceOf(Time) that is interpreted as a duration

. None of the arguments of the functions above shall be 'SpeciaVaueUse' elements.

e  ThetimeConstraintExpression shall be mapped to the following right after the code of the constrained
‘AtomicBehaviour' in the behaviour function(s) of the related component(s):

i f( <<timeConstraintExpression>>) { setverdict (pass)} else
{setverdict(fail)};
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For other 'AtomicBehaviour's:

. The timeConstraintExpression shall be the return value of the following predefined function:

_==: instanceOf(DataUse), instanceOf (DataUse) > Boolean

Denotes equality of the results from the evaluation of the '‘DataUse's supplied as arguments. The
'‘DataUse’s, shall refer to the same 'DataType'. Equality shall be determined based on content and not on
identity).

e  Thearguments of thisfunction shall be:

The first argument shall be a TimeL abelUse' that isinterpreted as a point in time (point2). This shall use
the timeLabel of the constrained 'AtomicBehaviour'.

The second argument shall be the return value of the predefined function _+ : instanceOf(Time),
instanceOf(Time) - instanceOf(Time) whereitsfirst argument is a ' TimeLabelUse' that is interpreted
asaypoint in time (pointl) and its second argument is an InstanceOf (Time) that isinterpreted as a
duration.

The 'TimeL abelUse' used in the first argument shall denote a point in time that happens later than the
point in time denoted by the 'TimelL abelUse' used in the second argument.

. None of the arguments of the functions above shall be 'SpeciaVaueUse' elements.

e  ThetimeConstraintExpression shall be mapped to the following:

NOTE:

7.2.6

atimer shall be declared in the behaviour function of that component(s) that contains the constrained
‘AtomicBehaviour'. The name of the timer (t1 in the example below) shall be unique. The recommended
naming conventionis Tl _constrai nt _:

timer Tl _constraint_t1;

in the behaviour function(s) of the related component right after the code of that 'AtomicBehaviour'
whose timelL abel is used as pointl atimer start instruction shall be generated, whose argument shall be
the InstanceOf(Time) that is interpreted as a duration (duration in the example below):

Tl _constraint _t1.start(duration);
in front of the code of the of the constrained 'AtomicBehaviour' the following shall be added:
if(not Tl _constraint_t1.running) {

setverdict (fal se)

}
el se {
al t{
[T TI_constraint_t1.timeout {};
[el se] {repeat;}
}
}

The [else] branch is used to suppress the potential active defaults.

TimeOperation

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of 'TimeOperation' depends on its sub-class.

The TTCN-3 code of the sub-classes of 'TimeOperation’ shall be placed into the behaviour function of the
‘component| nstance'.
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7.27  Wait

The wait instruction is mapped to atimer start and atimeout. To suppress the potentia defaults to be activated before
the timer expires, the timeout shall be placed into an at instruction, whose second alternative shall be [elsq].

A timer shall be defined in the behaviour function of that component instance in which 'Wait' occurs:
timer TI_WAIT;

The 'Wait' itself shall be mapped to (<<self. period>> shall beaf | oat expression):
Tl _WAIT. st art ( <<self. period>>) ;
alt {

[T TI _WAIT.timeout {}
[el se] {}

7.2.8 Quiescence

The 'Quiescence’ is mapped to atimer start operation and an at instruction. The'_id' part of the timer name shall be a
unique identifier (that is each 'Quiescence' shall have its own timer). If a'Quiescence occurs as the first tester-input
event of a'Block’ of an 'AlternativeBehaviour', then follow the steps specified in clause 9.3.11.:

timer Tl _quiescence_id.start (<<self.period>>) ;
alt {
[T TI _quiescence_id.timeout {setverdict(pass)}
If the '‘componentlnstance' or gateReference.component contains a message gate:
[T any port.receive;{setverdict(fail)}

If the 'componentlnstance' or gateReference.component contains a procedure gate:

[T any port.getcall;{setverdict(fail)}

7.2.9  Timer
A 'Timer' shall be mapped to a TTCN-3 timer definition:
timer <<self. TTCNname()>>;

The recommended naming convention for timers defined in a component typeis T_ whilefor other timers Tl _.

7.2.10 TimerOperation
Thisis an abstract metaclass, therefore no mapping is defined.

The TTCN-3 code of the sub-classes of 'TimerOperation' shall be placed into the behaviour function of the
‘component| nstance'.

7.2.11 TimerStart

The TimerStart' shall be mapped to the following (<<self. period>> shall be afloat expression):

<<sdf.timer. TTCNname()>>. st ar t ( <<self. period>>);
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7.2.12 TimerStop
The 'TimerStop' shall be mapped to:

<<self.timer.TTCNname()>>. st op;

7.2.13 TimeOut
The TimeOut' shall be mapped to:

<<sdf.timer. TTCNname()>>. t i meout ;

8 Test Configuration

8.1 Overview

A TDL 'GateType' definition is mapped to a TTCN-3 port type definition, a'ComponentType' definition to a component
type definition, a'Gatel nstance' definition to a port instance specification within a component type definition, a
‘Componentinstance' specification to a parallel test component and the connectionsto connect or map instructions.

Apart from mapping the elements of the test configuration defined in TDL, some additional definitions are needed:
. definition of the component type of nt ¢
e  definition of the component type of syst em

In TDL, the types of the allowed connections are wider than thosein TTCN-3. If aTDL "TestConfiguration' contains
connections that are not allowed in TTCN-3, then the configuration in TTCN-3 will differ from the configuration in
TDL, e.g. the number of port instances defined in a component type, name or type of ports, etc. may be different. The
function 'equivalent()' will be used to denote the TTCN-3 equivalent of a TDL construct.

8.2 Mapping of TestConfiguration Elements in Non-special
Cases

8.2.1 Introduction

This clause provides the mapping of elements of a TDL 'TestConfiguration', if it does not contain any of the following:

a) a'GateType whose instances take part both in a'Connection’ between a'Componentinstance' in the role of
Tester' and a'Componentlnstance’ in therole of 'SUT' (Tester-SUT connection) and in a'Connection’ between
‘Componentinstance'sin the role of 'Tester' (Tester-Tester connection);

b) a'GateReference that is connected both to a ‘Componentinstance' in the role of 'Tester' and a
‘Componentinstance' in the role of 'SUT;

¢)  morethan one 'Componentlnstance' in the role of 'SUT";

d) a'GateReference of a'Componentinstance' in therole of Tester' that is connected to two different
‘Componentinstance'sin the role of 'SUT,

€) a'GateReference' of a'Componentlnstance' in the role of Tester' that is connected to two different
'Gatel nstance's of the same 'Componentinstance'.
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8.2.2 GateType

A 'GateType' is mapped to a port type definition, where for each 'DataType' referenced in the ‘dataType' property, the
corresponding message data type (in the case if property 'kind' is set to 'Message') or signature (in the case if property
'kind' is set to 'Procedure) is listed as'inout' in the port type definition. The recommended naming convention for the
GateTypeis <<self.name>>_ PT.
If property 'kind' is set to 'Message'”:
type port <<sdf.equivalent(). TTCNname()>> nessage {
i nout << alDataTypes().collect(d | d.equivalent().name).concat(", ") ; >>
}
If property 'kind' is set to 'Procedure
type port <<sdf.equivalent().name>> pr ocedure {
i nout << allDataTypes().collect(d | d.equivalent().name).concat(", ") ; >>
}
EXAMPLE:

TDL:

@ GT1
Data Type: DT1, DT2

TTCN-3:

type port GI1_PT nessage {
i nout DT1, DT2;
}

8.2.3 GateTypeKind

This metaclass has no dedicated mapping, it is used solely in mapping of other metacl asses.

8.2.4 Gatelnstance

A 'Gatelnstance’ definition is mapped to a port instance definition within a component type definition. The
recommended TTCNname is <<self. name>>:

port <<self.type. TTCNname()>> << self. TTCNname() >> ;

A 'Gatelnstance’ definition will only be used in a‘ComponentType' definition.

8.2.5 ComponentType

In TTCN-3, only the behaviour of the testers can be defined. Therefore only those ‘ComponentType's shall be mapped
that have at |east one ‘Componentlnstance' in the role of Tester.

A 'ComponentType' is mapped to a component type definition. The contained 'Variable's, Timer's and 'Gatel nstance's
are mapped to the corresponding TTCN-3 constructs according to the mapping specifications in the respective clauses.

The recommended naming convention for a component typeis <<self.name>>_CT, for atimer is T_<<self.name>>,
while the recommended naming convention for avariableisv_ <<self.name>>:

type conponent <<sef.equivalent().TTCNname()>> {

timer T_el apsedTi meOr Conponent : = np_conponent El apsedTi ner MaxDur at i on;
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<< timer.collect(t| "ti mer " +t.TTCNname() ).concat("; ")>>
<< variable.collect(v | "var " +v.dataType.TTCNname()+" "+v.TTCNname() ).concat("; ")>>

<< gatelnstance.collect(g| "port " +g.equivalent().type TTCNname() +" " +
g.equivaent(). TTCNname()).concat("; ")>>

}

NOTE: np_conponent El apsedTi mer MaxDur at i on isaf| oat module parameter that determines the
maximal duration of the lifetime of componentlnstances.

If the 'ComponentType' has an extension then:

type conmponent <<sdf.equivalent().TTCNname()>> ext ends
<<self.extension.extending.equivalent(). TTCNname())>> { }

EXAMPLE:
TDL:

COMPTYPE

=

:|G:GT

Timer

T1,T2

Variable
V1:DT1, V2:DT2

TTCN-3:

type conponent ConmpType_ CT {
timer T_el apsedTi meCf Conponent : = np_conponent El apsedTi mer MaxDur at i on;
timer T_T1,
timer T_T2;
var DT1 v_Vi;
var DT2 v_V2;
port GI_PT G

8.2.6 Componentinstance

A 'Componentinstance' in the role of 'Tester' is mapped to aparallel test component (PTC). The PTC is created by the
TestConfiguration'. The variable that holds the address of the PTC is defined in the component type of MTC (see
clause 8.2.11).

8.2.7 ComponentinstanceRole

This metaclassis not to be mapped.

8.2.8 GateReference

A 'GateReference' shall be mapped to:
<<self.gate. TTCNname()>>

8.2.9  Connection
In TTCN-3, only the behaviour of the testers can be defined. Therefore only the Tester-SUT and inter-Tester

‘Connection’s shall be mapped, while the inter-SUT 'Connection's shall not be mapped. The Tester-SUT connections
shall be mapped to map instructions, while the inter-Tester connectionsto connect instructions.
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Tester-SUT 'Connection's (If one <<self.endpoint.component.role>> is SUT):

map (<<self.endPoint->at(0).component. TTCNname()>> :  <<self.endPoint->
at(0).equivalent().gate. TTCNname()>>, <<self.endPoint->at(1).component. TTCNname()>> :
<<self.endPoint->at(1).equivaent().gate. TTCNname()>>) ;

where at the "SUT side" of the ‘Connection’ syst emshall be used instead of
self.endpoint.component. TTCNname().

Inter-Tester connections (If both <<self.endpoint.component.role>> are Tester):

connect (<<self.endPoint->at(0).component. TTCNname()>>: <<self.endPoint->
at(0).gate.equivalent(). TTCNname()>>, <<self.endPoint->at(1).component.TTCNname()>> :
<<self.endPoint->at(1).gate.equivalent(). TTCNname()>>) ;

Inter-SUT connections (If both <<self.endpoint.component.role>> are SUT): no code shall be generated.

8.2.10 TestConfiguration

A TestConfiguration' is mapped to afunction that creates and connects the corresponding Parallel Test Components
(PTCs). The variables that store the addresses of the created PTCs are defined in the component type of MTC.

Alternatively, if in an implementation usage of a function for this purpose isinconvenient, then the body of the below
defined function may be generated into the testcase at the same place where this function is called (see clause 9.2.1):

function f_setupTest Confi gurati on<<self. TTCNname()>>()runs on MIC CT {

<< componentl nstance.select(c | c.role = Tester).collect(c | c TTCNname() +" : ="+
c.type.equivaent(). TTCNname()+". cr eat e" ).concat("; ")>>

<< connection.collect(c | asin 8.2.9).concat("; ")>>

8.2.11 Definition of the component type of MTC

In TTCN-3, the test cases are executed on a component instance called Main Test Component (MTC). The TTCN-3
code shall aso contain the definition of the component type of the MTC. This component type shall contain no gate
instance definitions, but shall contain variable definitions that will be used to store the addresses of the PTCs used in the
test configuration. The recommended naming convention for these variables are: vc_ <<self.name>>:

type conponent MIC CT {

<< componentl nstance.select(c | c.role = Tester).collect(c | "var "+c.type.equivalent().TTCNname() +" vc_"
+ c.TTCNname()).concat("; ")>>

8.2.12 Definition of the component type of system

If a'TestConfiguration' contains only one '‘Componentinstance' in the role SUT, then its type will be the type of the
syst emcomponent in TTCN-3. If it contains 'Variable's, Timer's, they shall not to be mapped, only the
'Gatel nstance's:

type conmponent System CT {

<< gatelnstance.collect(g | "por t " +g.equivalent().type.equivalent().TTCNname) + "
"+g.equivalent().TTCNname()).concat("; ")>>
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8.3 Mapping of TestConfiguration Elements in Special Cases

8.3.1 Introduction

This clause collects the cases when the TTCN-3 test configuration will differ from the TDL test configuration due to
connectivity restrictionsin TTCN-3. These situations can be eliminated from the TDL 'TestDescriptions' by applying a
proper model transformation or can be handled as special cases during the mapping.

InaTDL description the combination of some or al the following cases may exist.

NOTE: Because mapping of these special caseswill require to define additional/different ports, componentsin
TTCN-3, it may mean that two component or gate instances that had the same typein TDL may have
different typesin TTCN-3. It may cause duplicationsin the TTCN-3 code and may cause that referencing
‘TestDescription's on compatible "TestConfiguration's will not be possible without regenerating the code
of the referenced 'TestDescription' with the 'TestConfiguration' of the referencing TestDescription'.

8.3.2 Connectable and mappable GateType

In several TTCN-3 frameworks, it shall be declared at the port type definition if the instances of that port type are either
connectable or mappable, but not both. In these frameworks a'GateType' whose instances take part both in
‘Connection's between a'Componentinstance' in the role of 'Tester' and a'Componentlnstance' in the role of 'SUT'
(Tester-SUT connection) and in 'Connection's between 'Componentinstance's in the role of Tester' (inter-Tester
connection) shall be mapped to two different port types.

The recommended naming convention: <<self.type.name>> t o_nmap_GT and
<<sdf.type.name>> t o_connect _GT.

EXAMPLE:
TDL:

@ GT1
Data Type: DT1, DT2

TTCN-3:

type port GIl_to_map_PT nessage {
inout DT1l, DT2;
}

type port GI1l_to_connect_PT nmessage {
i nout DT1, DT2;
}

8.3.3 A gate connected to a Tester and an SUT

In TDL, a'GateReference’ can be connected both to a'Componentinstance’ in the role of 'Tester' and a
‘Componentinstance’ in therole of 'SUT", which is not allowed in TTCN-3. In this case each related 'Gatel nstance' shall
be mapped to two port instances, one for connections, one for mappings.

The recommended naming convention for 'Gatel nstance's: <<self.name>> t o_nap and
<<self.name>>_t 0o_connect.
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EXAMPLE:
TDL:
TESTER |_'8°CT SAgGT SUT
TA SA
Bg:GT
TESTER
TB
TTCN-3:
TESTER [ Tg_to_map:GT_to_map_PT SUT
TA SAg:GT_to_map_PT SA
Tg_to_connmect:GT_to_connect_PT
TESTER
SBg:GT_to_connect PT T8

8.34 More than one SUT

In TDL, more SUTSs can be specified, whilein TTCN-3 only one syst emcan exist. In this case the 'SUT" shall be
"united" to one syst em This means that in the type definition of the system component as may ports shall be
specified, as many 'Gatel nstance's al the 'Componentinstance'sin the role of 'SUT" have atogether.
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The recommended naming convention for the port names of the component type of the system: use the name of that
Tester 'Componentlnstance' from which the gate is connected.

TAg:GT1  SAgGT1

SUT
SA

TBg:GT2 SBg:GT2

EXAMPLE:
TDL:
TESTER
TA
TESTER
TB

TTCN-3 equivalent:

TESTER

SUT
SB

TAg:GT1 PT

TA

TESTER

SAg from _TA:GT1 _PT

TBg:GT2 PT

TB

SBg from_TB:GT2_PT|

system

type conponent System CT {
port GT1_PT SAg_from TA;
port GT2_PT SBg_from TB;
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8.3.5 A gate of a Tester is connected to more SUTs

In TDL, a'GateReference’ of a'Componentlnstance' in the role of "Tester' may be connected to more than one different
‘Componentinstance’ in the role of 'SUT", but in TTCN-3 a port can be mapped only to one system port. In these cases
the 'Gatel nstance' of a Tester' shall be mapped to multiple ports. Consequence: a new component type with multiple
port instances of the same type is required for that '‘Componentlnstance'.

NOTE: The TTCN-3 component type may be different of 'Componentinstance's of the same TDL
‘ComponentType'.

Naming convention for the 'multiplied’ Tester ports: use the name of that SUT to which it is connected.
EXAMPLE:
In TDL (type of TA, TB isthe same: TType):

Tg:GT SAg:.GT

TESTER SUT
TA SA
Bg:GT
TESTER SUT
T8 Te:GT SB
In TTCN-3 the type of TA and TB become different:
TESTER |Tg_to_SA:GT_PT
TA SAg:GT_PT
Tet system
TESTER SBg:GT

type conponent TType_CT { //'regular' conponent type; type of TB
port GT_PT_Tg;
}

type conmponent TType_for_TA CT { // conponent type of TA
port GT_PT Tg_to_SA,
port GT_PT Tg_t o_SB;

8.3.6 A gate is connected to more gates of the same component

In TDL, a'GateReference’ of a'Componentlnstance' in the role of "Tester' may be connected to more than one different
GateReference's of another ‘Componentinstance’, whilein TTCN-3 it is not allowed to connect or map a port instance to
multiple port instances of the same component instance or to the system. In these cases the 'Gatel nstance' in question of
a 'Tester' shall be mapped to multiple ports. Consequence: a new component type with multiple port instances of the
sametypeisrequired for that '‘Componentlnstance'.

NOTE: The TTCN-3 component type may be different of ‘Componentinstance's of the same TDL
'‘ComponentType'.

The recommended naming convention for the "multiplied" Tester ports: use the name of the gate to which it is
connected.
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EXAMPLE:
InTDL (Typeof T isTType, Type of CisCType):

Tg:GT CAg:GT
TES_I'_I'ER SUT
C
CBg:GT or
TESTER
C
TTCN-3 equivaent:
TESTER |Tg_to_CAg:GT_PT
T CAg:GT_PT
system
or
TESTER C
CBg:GT>

type conmponent TType_for_T_CT { // conponent type of T
port GT_PT Tg_t o_CAg;
port GT_PT Tg_t o_CBg;

9 Test Behaviour

9.1 Overview

In TDL, a 'TestDescription' describes the behaviour of al the '‘Componentinstances as awhole, whilein TTCN-3, every
component executes its own behaviour, independently from the others. The other main semantical difference between
TDL and TTCN-3isthat in TDL a'TestDescription' can call another 'TestDescription' by "TestDescriptionReference,
whilein TTCN-3 atestcase cannot be called by another testcase.

The overview of the mapping of the behavioural concepts of TDL isthe following.
A 'TestDescription' is mapped to:
. A testcase that runson the MTC_CT and System_CT.

. Each 'Componentinstance’ will have its own function called f_startOf' that consists of two parts. It performs
the necessary initializations (activate defaults, starting the timer that is used to measure the time in the
component, etc.) and calls the behaviour function (called f_behaviourOf*) of that component instance that
describes the behaviour of that component. The function f_startOf will be started by the testcase.

. If a TestDescription' is called by another 'TestDescription' then the behaviour functions related to the called
TestDescription's will be called from the behaviour functions related to the calling 'TestDescription'.

The 'CombinedBehaviour's will be mapped to their TTCN-3 counterpartsin each participating component's behaviour
function.

The 'Interaction's will be mapped to send and/or receive instructions in the behaviour functions of the related 'Tester'
‘Componentlnstance's.
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9.2 Mapping of Test Description Elements

9.2.1  TestDescription

A 'TestDescription' shall be mapped to atestcase and to two functions running on each ‘Componentinstance’. The first
functioniscaled f_startOf ComponentlnstanceName and the second function is called
f_behaviourOf Componentl nstanceNamel nTestDescriptionName.

The testcase:

t est case <<self. TTCNname()>> ( << self.formalParameter.collect(fp | fp.dataType. TTCNname() + " "+
fp. TTCNname() ).concat(", ")>>) runs on MIC CT system System CT {

If thereis a'testObjective’:
<< self.testObjective.collect(t | t).concat("\ n")>>
Call the function establishes the configuration:
f _setupTest Confi gur at i on<<sef.testConfiguration.TTCNname()>>( );

If there is a'behaviourDescription' defined:

<<self.testConfiguration.componentinstance.select(c | c.role = Tester).collect(c |" vc_" + c. TTCNname() +
".start( f_startOF" + c.TTCNname() +" (" + self.formalParameter.collect(fp

[fp.TTCNname()).concat(*, ")+" ) )" ).concat("; \ n")>>

If there isa port(s) in the Tester component that is connected to more than one other Tester component ("multiple
connection"), then the f_startOf function - after the "testcase parameters' specified above - shall have as many
additional actual parameters, as the number of Tester components which are used in ‘'multiple connection's. These
additional actual parameters shall be the names of the corresponding component reference variables that are defined
in the component type of the MTC (see clause 8.2.11).

all conponent. done;
}
Apart from the testcase definition above, the following specifications shall also be made:
If there is 'behaviourDescription’ defined, an altstep to handle the deviations from specification:
altstep to_handl e_devi ations_from TDL_description_AS ( ){
[ 1 any port.receive {
setverdict(fail);
}
[ ] any port.getcall {

setverdict(fail);
}

}

NOTE 1. Component type for MTC (MTC_CT) and system (System_CT) has to be created aswell, see
clauses 8.2.11 and 8.2.12, respectively.
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If there is a 'behaviourDescription' defined, then for each 'Tester' ‘componentinstance' of the 'testConfiguration' a
function to be started on that component shall be generated. This function will perform the initializations (default,
timer) and call the behaviour function that describes the behaviour of that ‘Component| nstance”:

<<sdlf.testConfiguration.componentlnstance.select(c | c.role = Tester).collect(c | "f _start O " +
Cc.TTCNname() +"( " + self.formal Parameter.collect(fp | fp.dataType. TTCNname() + " " +
fp. TTCNname()).concat(", ")+" ) runs on " +ctypeequivalent().TTCNname() +"{

activate (to_handl e_deviations_from TDL_description_AS ());
T_el apsedTi meF Conponent . start;

f _behavi our Of " + c.TTCNname() +"I n" +self. TTCNname() +"(" +
self.formal Parameter.collect(fp | fp. TTCNname()).concat(", ") +"); "

}").concat("\ n")>>

NOTE 2. The name of the behaviour function contains the name of the component instance and the name of the test
description.

If thereisaport(s) in the Tester' component that is connected to more than one other "Tester' component ("multiple
connection"), then:

3 Thef_startOf function above - after the "testcase parameters' - shall have as many additional formal
parameters, as the number of Tester components which are used in ‘'multiple connection's. The type name of
these additional formal parameters shall be the TTCN-3 type name of the corresponding Tester component,
while the name of that formal parameter shall be the same as the name of the corresponding component
reference variable (defined in the component type of the MTC (see clause 8.2.11)) but the recommended
naming conventionispl _ instead of vc_.

e  Thef behaviourOf function above - after the "testcase parameters' - shall have as many additional actual
parameters, as the number of Tester components which are used in 'multiple connection's. These additional
actual parameters shall be the names of the corresponding formal parameters of the startOf function.

If there is a 'behaviourDescription' defined, then for each 'Tester' ‘componentinstance' of the 'testConfiguration' a
behaviour function shall be generated. The body of this function will contain the 'Behaviour's to be executed by that
‘ComponentInstance’ as described in clauses 9.3 and 9.4 and activates 'Exceptional Behaviour's for that
'‘Componentinstance’ as described in clause 9.3.14:

<<sdlf .testConfiguration.componentinstance.select(c | c.role = Tester).collect(c | "f _behavi our OfF " +
C.TTCNname() + "I n" +self. TTCNname() + "( " + self.formal Parameter.collect(fp | fp.dataType. TTCNname() +
""" +fp.TTCNname()).concat(", ")+" ) runs on " +ctypeequivaent(). TTCNname() +" {

Here comes the behaviour of that ‘componentinstance'
} " ).concat("\ n")>>

If there are port(s) in the Tester component that are connected to more than one other Tester component ("multiple
connection"), then the f_behaviourOf function above - after the "testcase parameters' - shall have as many additional
formal parameters, as the number of Tester components which are used in 'multiple connection's. The type name of
these additional formal parameters shall be the TTCN-3 type name of the corresponding Tester component, while the
name of the formal parameter shall be the same as the name of the corresponding component reference variable
(defined in the component type of the MTC (see clause 8.2.11)), but the recommended naming conventionispl _
instead of vc_.

If 'Exceptional Behaviour'(s) whose target-of-exceptional isa Tester component with "multiple connections' , then these
additional parameters shall be passed to every altstep and default activation that are related to this behaviour function
(see clause 9.3.14).

Constraints

Only 'TestDescription's with the property ‘isLocallyOrdered' set to 'true' can be mapped.
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9.2.2 BehaviourDescription

This metaclass has no dedicated mapping, it is used solely in mapping of other metaclasses (see clause 9.2.1).

9.3 Mapping of Combined Behaviour elements

9.3.1 Behaviour

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of ‘Behaviour' depends on its sub-class.
If self .testObjective is not empty:

| *

Test Cbjective Satisfied: <<testObjective.collect(t|t.name).concat(", ")>>

*/

9.3.2 Block

'‘Block' cannot be mapped in general, mapping depends on in which ‘combinedBehaviour' it is used.

9.3.3 LocalExpression

This metaclass has no dedicated mapping, it is used solely in mapping of other metaclasses.

9.34 CombinedBehaviour

Thisisan abstract metaclass, therefore no mapping is defined. A 'CombinedBehaviour' shall be mapped to its TTCN-3
counterparts depending on its sub-class. The corresponding TTCN-3 counterpart shall be generated into the behaviour
function(s) of the participating component(s).

9.35 SingleCombinedBehaviour

Thisisan abstract metaclass, therefore no mapping is defined.

9.3.6 CompoundBehaviour

A 'CompoundBehaviour' shall be mapped to a TTCN-3 instruction group (if it has no guard) or toani f instruction (if it
has a guard):

If self.block has no guard:
{
self.block.behaviour
}
If self.block has a'guard' then the 'guard’ specified for the corresponding 'Componentinstance' shall be used:
i f (<<self.block.guard.expression>>) {

self.block.behaviour
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9.3.7 BoundedLoopBehaviour

A 'BoundedL oopBehaviour' shall be mapped to aTTCN-3f or cycle. In the cycle the 'numiteration’ specified for the
corresponding 'Componentl nstance' shall be used:

The cycle variable (cv in the example below) shall be unique.
for(var integer cv :=0; cv < <<sdf.numlteration.expression>>; cv:=cv+1) {
self.block.behaviour
}

Constraints

Only 'BoundedL oopBehaviour's with an integer numlteration.expression can be mapped.

9.3.8 UnboundedLoopBehaviour
An 'UnboundedL oopBehaviour' shall be mapped to aTTCN-3 whi | e cycle.
If self.block has a guard then the 'guard’ specified for the corresponding ‘Componentl nstance’ shall be used:
whi | e (<<self.block.guard.expression>>) {
self.block.behaviour
}
If self.block has no guard:
while (true) {
self.block.behaviour

9.3.9 OptionalBehaviour
The 'Optional Behaviour' shall be mapped as the followings:
e Atthesourceside:

- In the behaviour function of the source component ani f instruction, in which the condition is
determined by the <<self.block.guard.expression>>.

i f (<<self.block.guard.expression>>) { self.block.behaviour}
e  Atthetarget(s) side:

- Anal t st ep shal be defined. Thisal t st ep shall have aunique name, it shall havear uns on
clause with the ( equivalent() ) component type of the target component and it shall contain one
alternative branch with the behaviour of the 'OptionalBehaviour' at the target side. Asthe last instruction
of that alternativea TTCN-3r epeat instruction shall be generated.

- In the behaviour function of the target ‘Componentlnstance'(s), the corresponding al t st ep hasto be
activated as the mapped code of the given 'Optional Behaviour' and shall be deactivated when the next
'Instruction’ whose source is the same tester as the source of the 'Optional Behaviour' (will be called as
'next input from the same Tester"). For the default activation aunique def aul t typevariable (vd_dv in
the example below) shall be used.

ETSI



43 ETSI ES 203 119-6 V1.3.1 (2022-05)

Since the TTCN-3 standard does not specify in details how the deactivation of a default shall be implemented and the
possible solutions for mapping the 'Optional Behaviour' may have performance and/or memory consumption side-effects
in certain cases, there is no standardized mapping provided how the 'Optional Behaviour' shall be mapped at the target
side, though some possible solutions are listed below.

NOTE: Thismay cause that the TTCN-3 code generated by different tools using different approaches may be
incompatible and may reguire the re-generation of the TTCN-3 code from the TDL descriptions by the
same tool.

The possible solutions:

a) Thedtstep(as_for_optional _id_AS, wheretheid part isdifferent for each 'Optional Behaviour')
containing the code of the 'Optional'Behaviour' at the target side is not deactivated when it is activated and
executed, only when the next input from the same tester arrives:

altstep as_for_optional _id AS () runs on
<<target.type.equivalent(). TTCNname()>>{

[1 receiving thefirst tester-to-tester interaction{

rest of the behaviour of the 'Optional Behaviour

r epeat ;
}
}

Into the behaviour function of the target component:

var default vd dv := activate (as_for_optional id AS());

code following 'OptionalBehaviour' up to the input from the same Tester

deactivate(vd_dv);

b)  Ineach 'ComponentType aBoolean array is defined, that controlsif the altstep containing the code of the
'Optional'Behaviour' at the target side is executed or not. When the corresponding altstep is activated a new
element is added to the end of the array with a'true' value indicating that the altstep can be executed. If the
altstep is activated, the corresponding element of the array is set to false that will cause to disable further
execution of that altstep. The disadvantage of this solution isthe potentially infinite size of the controlling
array, and the fact that the defaults will not be deactivated, but the size of the elements of the controlling array
issmall:

type record of bool ean Bool Array;

type conponent CompType_ CT {
var Bool Array optional Enabled : = {};
var integer optional Count := 0;
//other definitions

}

altstep as_for_optional _id AS(integer index) runs on CompType_ CT {
[ opti onal Enabl ed[i ndex]] receiving thefirst tester-to-tester interaction {

rest of the behaviour of the 'Optional Behaviour
optional Enabl ed[ i ndex] := fal se;
repeat;

}
}
function behavi our O ConpType_CTI nTest Descri pti onTD () runs on
ConpType_CT {
/1

/ I when ' Opti onal Behavi our' occurs:
optional Count := | engthof (optional Enabl ed);
opti onal Enabl ed[ opti onal Count] := true;
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activate(as_for_optional _id_AS (optional Count));
/...
}

c) Itissimilar to the previous solution. The main difference isthat instead of a Boolean array the elements of the
controlling array are records with two fields: the first field is Boolean with the same purpose as in the previous
case, while the second element can store a default reference that can be used for deactivation of the
corresponding default from the altstep. But since according to the TTCN-3 standard, if a deactivated default is
deactivated again, it causes atest case error, to prevent the situation when adefault is deactivated from the
atstep and at the place where the next input from the same tester arrives alocal variable shall be defined for
each 'OptionalBehaviour' to store the index of the last element of the controlling array at the activation.

The disadvantage of this solution is the potentially infinite size of the controlling array, and the size of the
elementsislarger than in the previous solution, but the defaults will be deactivated:

type record DefEn {
bool ean opt En,
defaul t def

}
type record of DefEn Def EnArray;

type conmponent ConmpType CT {
var Def EnArray opt Defaul t Enabler := {};
/1 other definitions

}

altstep as_for_optional _id(integer index) runs on C {
[ opt Def aul t Enabl er [ i ndex] . opt En] receiving the first tester-to-tester interaction {

rest of the behaviour of the 'Optional Behaviour'
opt Def aul t Enabl er[i ndex] . optEn : = fal se;
deactivate (optDefaul t Enabl er[index]. def);
repeat;
}

}

function behavi our O ConpType_CTIl nTest Descri pti onTD() runs on ConpType_CT {
var integer optional Count At ActivationOras for_optional _id _AS : =
| engt hof (opt Def aul t Enabl er) ;

/...
/I when ' Optional Behavi our' occurs:

opt Def aul t Enabl er [ opti onal Count At Acti vationOfas_for_optional _id_AS].optEn : =
true;

opt Def aul t Enabl er [ opt i onal Count At Acti vati onCf as_for_optional _id_AS].def :=
activate(Optional _1_AS(optional Count At Acti vationCfas_for_optional _id_AS));
...

/ I when the next input from same Tester arrives

i f (optDefaul t Enabl er[ opti onal Count At Acti vati onCfas_for_optional _id_AS].optEn ==
true) {

/1 The default was not deactivated in the body of optional

deactivate
(opt Def aul t Enabl er [ opti onal Count At Acti vati onOfas_for_optional _id_AS]. def);

}

9.3.10 MultipleCombinedBehaviour

Thisisan abstract metaclass, therefore no mapping is defined.
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9.3.11 AlternativeBehaviour

An 'AlternativeBehaviour' shall be mapped to a TTCN-3 al t instruction into the behaviour function of the target-of-alt
component. Intheal t instruction each 'Block’ shall represent one alternative in the order of their definition:

al t{
If self.block has a guard
[ <<self.block.guard.expression>>] first tester-input event of self.block {
rest of self.block.behaviour
}
If self.block has no guard:
[ ] first tester-input event of self.block {

rest of self.block.behaviour

}

If a'Quiescence occurs as the first tester-input event of a'Block' of an 'AlternativeBehaviour' then:

. thetimer (T _qui escence_i d - seeclause 7.2.8) associated to the corresponding 'Quiescence' shall be
started before the al t instruction;

o thefirst tester-input event in the corresponding alt branch shall be TI _qui escence_i d. ti nmeout ;

e thebody of the corresponding alt branch shall start with set ver di ct (pass); followed by the rest of
self.block.behaviour.

9.3.12 ConditionalBehaviour

A 'ConditionalBehaviour' shall be mappedto a TTCN-3i f instruction. For the condition of thei f instruction the
‘guard' specified for the corresponding 'Componentinstance' shall be used.

If the 'Conditional Behaviour' contains more than one 'Block' then the following block(s) shall be added asel se i f
instruction(s) or, if the last '‘Block’ has no ‘guard’ then by an el se instruction:

i f (<<self.block.guard.expression>>) { self.block.behaviour}
For the additional 'Block'(s):

else if

If the last 'Block' has no guard:

el se ...

9.3.13 ParallelBehaviour

This metaclassis not to be mapped.
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9.3.14 ExceptionalBehaviour

For each 'CombinedBehaviour' to which an 'ExceptionalBehaviour' is attached, for each target-of-exceptional tester
component an al t st ep shall be defined. (A tester component is called as target-of-exceptional if the target of thefirst
tester-input event of an 'Exceptional Behaviour is that component.)

Thisal t st ep:
. shall have a unigque name;

. shall havear uns on clause with the ( equivalent() ) component type of that target-of-exceptional
component;

. shall contain - as alternatives - all the 'Exceptional Behaviour's that are targeted to that 'Componentinstance’ in
their definition order.

In the behaviour function of the target-of-exceptional 'Componenti nstance'(s), the corresponding al t st ep hasto be
activated in front of the mapped code of the given 'CombinedBehaviour' and shall be deactivated right after the mapped
code of the given 'CombinedBehaviour.

If the 'Exceptional Behaviour' is attached to a 'TestDescription’, then the corresponding al t st ep(s) shal be activated
at the beginning of the behaviour functions of the targeted 'Componentinstances of that 'TestDescription' and shall be
deactivated at the end of them.

For each default activation aunique def aul t type variable (vd_dv in the example below) shall be used. The
recommended naming convention for these default variablesisvd_.

In case of an 'InterruptBehaviour', aTTCN-3r epeat instruction shall be generated as the last instruction of its block.

NOTE 1. If the behaviour function of the target-of-exceptional component has additional parametersrelated to
"multiple connections” (asis specified in clause 9.2.1) then these parameters have to be added to the
parameter list of theal t st ep.

altstep as_AS() runs on <<target-of-exceptional.type.equivalent().TTCNname()>>{
[]
[

}

Into the behaviour function of the target-of-exceptional component:

var default vd _dv := activate (as_AS());

code of combinedBehaviour

deactivate(vd_dv);

NOTE 2: If the behaviour function of the target-of-exceptional component has additional parameters related to
"multiple connections' (asis specified in clause 9.2.1) then these parameters have to be added to the
parameter list of theal t st ep at the activation.

Constraints

There is no standardized mapping defined for 'Exceptional Behaviour's with 'Quiescence’ as the first tester-input event.
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EXAMPLE:
TDL:
TESTER suT TESTER
TLTICT S:SCT T2:T2CT
(1 ] (1
gtl gs gt2

compound

Behaviour of compound

Additional behaviour of defaultl |

default Messagel

777777777777777777777777777 L - 4|
default Message2 |
Additional behaviour of default2 |

: e e S
interrupt Message3 |
Additional behaviour of interrupt |

e 1 o

TTCN-3:

altstep t1_AS() runs on T1CT_CT {
[1 gtl.receive(Messagel){
/1 Addi tional behaviour of defaultl

[T gtl.receive(Message3){
/1 Addi ti onal behavi our of interrupt
repeat ;

}

}

altstep t2_AS() runs on T2CT_CT {
[1 gt2.receive(Message2){
/1 Addi ti onal behavi our of defaultl
}

}

Into the behaviour function of tester T1:

f _behavi our O T1l nTest Descriptionl ( ) runs on T1CT_CT{
var default vd_1,;
...
vd_1 := activate( t1_AS( ) );
/I Behavi our of conpound
deactivate(vd_1);
/1.
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Into the behaviour function of tester T2:

f _behavi our O T2l nTest Descriptionl ( ) runs on T2CT_CT{
var default vd_2;
...
vd_2 := activate( t2_AS( ) );
/I Behavi our of conpound
deactivate(vd_2);
. ..

9.3.15 DefaultBehaviour

Mapping of this metaclassis specified in clause 9.3.14.

9.3.16 InterruptBehaviour

Mapping of this metaclassis specified in clause 9.3.14.

9.3.17 PeriodicBehaviour

This metaclassis hot to be mapped.

9.4 Mapping of Atomic Behaviour Elements

9.4.1 AtomicBehaviour

Thisis an abstract metaclass, therefore no mapping is defined.

9.4.2 Break

The 'CombinedBehaviour' containing the '‘Conditional Behaviour' in which the 'Break’ occursis called as enclosing
'‘CombinedBehaviour'. If the enclosing '‘CombinedBehaviour' is a'BoundedL oopBehaviour', an

‘UnboundedL oopBehaviour' or an 'AlternativeBehaviour' then the 'Break’ shall be mapped to abr eak instruction,
otherwise to alabel at the end of the enclosing ‘CombinedBehaviour' and a goto jumping to that label. If

‘Exceptional Behaviour's are defined for the containing ‘ConditionalBehaviour' and/or for the enclosing
‘CombinedBehaviour', then the corresponding defaults shall be deactivated before the br eak or after the label,
respectively in reverse order of their activation. The TTCN-3 code shall be inserted to the behaviour function of al the
participating components.

If the enclosing 'CombinedBehaviour' of a'Break' is a 'BoundedL oopBehaviour', an ‘UnboundedL oopBehaviour' or an
'AlternativeBehaviour":

here comes the deactivation of all defaults defined in the containing 'Conditional Behaviour' and/or the
enclosing '‘CombinedBehaviour' and/or- -if there were any - in reverse order of their activation.

br eak;

If the enclosing 'CombinedBehaviour' of a'Break' is other than '‘BoundedL oopBehaviour’, '‘UnboundedL oopBehaviour'
or 'AlternativeBehaviour'.

At the place where 'Break' occurs:
got o Label _id;

At the end of the enclosing 'CombinedBehaviour:
| abel Label _id;

here comes the deactivation of all defaults defined in that ‘CombinedBehaviour' - -if there were any - in
reverse order of their activation.
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The' i d' part of the label name shall be a unique identifier (each label shall be different).

9.4.3 Stop
A 'Stop' shall be mapped to:

mtc. stop;

The TTCN-3 code shall be inserted to the behaviour function of all components.

9.4.4  VerdictAssignment

The 'VerdictAssignment' shall be mapped to a setverdict operation in the behaviour function of all the participating
components.

setverdi ct ( <<sdf.verdict>>);

Constraints
Only predefined 'SimpleDatal nstance's (‘pass, ‘fail' and 'inconclusive) of the predefined 'SimpleDataType' 'Verdict'
shall be mapped.

9.4.5  Assertion
Into the behaviour function determined by self.componentl nstance:
If 'otherwise' is specified:
i f ( <<sdf.condition>>) {setverdict(pass)}
el se {setverdi ct ( <<self.otherwise>> )};
If 'otherwise' is not specified:
i f ( <<sdf.condition>>) {setverdict(pass)}

el se {setverdict(fail)};

Constraints

Only predefined 'SimpleDatal nstance's (‘pass, ‘fail' and 'inconclusive) of the predefined 'SimpleDataType' 'Verdict'
shall be mapped.

9.4.6 Interaction

Thisis an abstract metaclass, therefore no mapping is defined.

9.4.7 Message

A 'Message' shall be mapped to TTCN-3 send and/or r ecei ve/t ri gger instructionsin the behaviour function(s) of
the tester component(s) involved in the 'Message'.

If the sender of the 'Message' isa 'Tester' (self.sourceGate.componentl nstance.role = ComponentInstanceRol e:: Tester),
then into the behaviour function of that ‘Componentinstance' the following TTCN-3 code shall be inserted:

<<self.sourceGate.gate.equivalent(). TTCNname()>>. send( <<self.argument>>) ;

If the sending gate is connected to more than one gate, then the TTCN-3t 0 clause shall be used to determine the
target(s) of the interaction.
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If only one target is specified:

<<self.sourceGate.gate.equivaent(). TTCNname()>>. send( <<self.argument>>) to
<<self.target.targetGate.component. TTCNname()>>;

If more than one targets are specified (multi-cast message):

<<sdlf.sourceGate.gate.equivaent(). TTCNname()>>. send( <<self.argument>>) to (
<<self.target.collect(t | t.targetGate.component. TTCNname() ).concat(", ")>>) ;

NOTE: Insituations described in clause 8.3, if the original gateis 'split' to multiple ports, then in case of a multi-
cast message sending instructions may be generated on several 'splitted’ ports.

If atarget of the 'Message' isa 'Tester' (any of self.target.componentlnstance.role = ComponentinstanceRol e:: Tester),
then into the behaviour function of that/those 'Componentl nstance'(s) the following TTCN-3 code shall be inserted:

<<sdlf.target.targetGate.gate.equivaent(). TTCNname()>>. r ecei ve( <<self.argument>>) ;

If atarget gate is connected to more than one gate, then the TTCN-3 f r omclause shall be used to determine the sender
of the interaction:

<<sdlf .target.targetGate.gate.equivalent(). TTCNname()>>. r ecei ve( <<sdf.argument>>) from
<<self.sourceGate.component.equivalent(). TTCNname()>>;

If avariableis specified at atarget, then the TTCN-3 value redirection shall be used:

<<sdlf.target.targetGate.gate.equivalent(). TTCNname()>>. r ecei ve( <<self.argument>>) -> val ue
<<self.target.valueAssignment.variable. TTCNname()>> ;

If the type of the argument extends the type of the variable then an additional variable (ar gVar i abl e) of argument's
type is used and the value shall be assigned to the actual variable using field assignment:

<<sdlf.target.valueAssignment.variable. TTCNname()>> : = {
<<self.target.valueAssignment.variable.allMembers().collect(m | <<m.TTCNname()>> +" :=" +
argVari abl e +"." + <<m.TTCNname()>>).concat(", ")>>}

If the 'isTrigger' property is set, then instead of ar ecei ve, atri gger instruction shall be used.

9.4.8 ProcedureCall
A ProcedureCall’ shall be mapped to TTCN-3 Procedure-based communication instructions.

A procedure call consists of one calling and one or more reply 'ProcedureCall's. The lifeline of the called component
instance of a procedure call if notation (b) defined in clause 6.5.1 in ETS| ES 203 119-2 [4] is used or the lifeline of the
corresponding gate instance of that component instance if notation (&) defined in clause 6.5.1in ETSI ES 203 119-2 [4]
is used shall be modified between the calling and the last reply ProcedureCalls. instead of aline a narrow rectangle, a
so called 'ExecutionSymbol’ shall be used.

If 'the caller of the procedure call isa 'Tester', and thereis only onereply, which isnot in a'Block' of an
'AlternativeBehaviour', then into the behaviour function of the caller 'Componentinstance' the following TTCN-3 code
shall be inserted:

<<self.sourceGate.gate.equivalent(). TTCNname()>>. cal | ( <<self.signature. TTCNname()>> : {
<<self.argument.collect(a | aparameter. TTCNname() +" : =" + adataUse).concat(", ")>>} ) {

If the reply contains OUT parameters:

[1 <<sdf.target.targetGate.gate.equivalent().TTCNname()>>. get r epl y(
<<sdf.signature TTCNname()>>: { <<self.argument.collect(a | aparameter. TTCNname() +" : =
adataUse).concat(", ")>>1} ) { }
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or if thereply contains an EXCEPTION parameter:

[1 <<sef.target.targetGate.gate.equivalent(). TTCNname()>>. cat ch( <<self.signature. TTCNname()>> ,
<<sdf.argument.datalse>> ) { }

}
If 'valueAssignment'(s) are specified in the reply, then:
if the reply contains OUT parameters:
[1 <<sdf.target.targetGate.gate.equivalent().TTCNname()>>. get r epl y(

<<sdf.signature TTCNname()>>: { <<self.argumentcollect(a|aparameter. TTCNname() +" : ="+
adataUse).concat(", ")>>} ) -> param ( <<self.target.vaueAssignment.collect(v |
v.variable TTCNname() + " : =" + v.parameter. TTCNname()>> ) { };
}
or if the reply contains an EXCEPTION parameter:
[1 <<self.target.targetGate.gate.equivalent(). TTCNname()>>. cat ch( <<self.signature. TTCNname()>> ,
<<sdf.argument.datalse>> ) -> val ue <<self.target.valueAssignment.variable. TTCNname()>> {
}
}

If the reply (replies) is (are) in 'Block's of an 'AlternativeBehaviour' then for the calling '‘Componentl nstance':

<<self.sourceGate.gate.equivalent(). TTCNname()>>. cal | ( <<self.signature. TTCNname()>>: {
<<self.argument.collect(a | aparameter. TTCNname() + " : =" + adataUse).concat(", ")>>}, nowait);

Each reply shall bein a'Block’ of an 'AlternativeBehaviour':
If the reply contains OUT parameters without 'valueAssignment”:

[1 <<sdf.target.targetGate.gate.equivalent().TTCNname()>>. get r epl y(
<<sdlf.signature TTCNname()>>: { <<self.argumentcollect(a|aparameter. TTCNname() +" : ="+
adataUse).concat(", ")>>1} ) { additional behaviour of that alternative }

If the reply contains OUT parameters with 'valueAssignment':
[1 <<sdf.target.targetGate.gate.equivalent().TTCNname()>>. get r epl y(

<<sdf.signature TTCNname()>>: { <<self.argumentcollect(a|aparameter. TTCNname() +" : ="+
adataUse).concat(", ")>>} ) -> param ( <<self.target.vaueAssignment.collect(v |

v.variable TTCNname() + " : =" + v.parameter. TTCNname()>>) { additional behaviour of that
alternative }

If the reply contains an EXCEPTION parameter without ‘'valueAssignment:

[1 <<sef.target.targetGate.gate.equivalent(). TTCNname()>>. cat ch( <<self.signature. TTCNname()>> ,
<<sdlf.argument.datalse>> ) { additional behaviour of that alternative }

}

or if thereply contains an EXCEPTION parameter with 'valueAssignment:

[1 <<sef.target.targetGate.gate.equivalent(). TTCNname()>>. cat ch( <<sef.signature. TTCNname()>> ,
<<sdf.argument.datalse>> ) -> val ue <<self.target.valueAssignment.variable. TTCNname()>> {
additional behaviour of that alternative }

}
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If 'the called party of the procedure call isa Tester' then into the behaviour function of the called ‘Componentl nstance'
the following TTCN-3 code shall be inserted:
For receiving the call without ‘'valueAssignment':

<<self target.targetGate.gate.equivalent(). TTCNname()>>. get cal | ( <<self.signature. TTCNname()>> : {
<<self.argumentcollect(a | aparameter. TTCNname() + " : =" + adataUse).concat(", ")>>} );

For receiving the call with ‘valueAssignment':

<<sdlf.target.targetGate.gate.equivaent(). TTCNname()>>. get cal | ( <<self.signature. TTCNname()>> : {

<<self.argumentcollect(a | aparameter. TTCNname() + " : =" + adataUse).concat(", ")>>} ) -> param
( <<sdlf.target.valueAssignment.collect(v | v.variable TTCNname() + " : =" + v.parameter.TTCNname()>>
)

For sending areply with OUT parameters.

<<self target.targetGate.gate.equivalent(). TTCNname()>>. r epl y( <<self.signature. TTCNname()>> : {
<<self.argumentcollect(a | aparameter. TTCNname() + " : =" + adataUse).concat(", ")>>} );

For sending areply with an EXCEPTION parameter:
<<sdlf.target.targetGate.gate.equivaent(). TTCNname()>>. r ai se( <<self.signature. TTCNname()>>,
<<self.argument.datalse>> ) ;
Constraints

. Procedure calls for which the reply isnot in a'Block’ of an 'AlternativeBehaviour' can only be mapped, if
either its'signature’ has no EXCEPTION parameters, and the reply contains arguments only with OUT
parameters, or if its 'signature’ has no OUT parameters but it has only one EXCEPTION parameter, and the
reply contains one argument with that EXCEPTION parameter.

. If areply in a'Block’ of an 'AlternativeBehaviour' carries an exception, then it shall have only one argument.

9.4.9 Target

This metaclass has no dedicated mapping, it is used solely in mapping of other metacl asses.

9.4.10 ValueAssignment

This metaclass has no dedicated mapping, it is used solely in mapping of other metaclasses.

9.4.11 TestDescriptionReference

A TestDescriptionReference' shall be mapped to calling the behaviour functions of the '‘Componenti nstance's of the
called 'TestDescription' from the behaviour functions of the corresponding ‘Componentl nstance's of the called
TestDescription'.

Into the behaviour function of each tester component the following code shall be generated:
<<behaviourFunctionInReferencedTD() +"( " + self.argument.collect(a | adataUse).concat(”", ") +"); ">>

If thereisaport(s) in the Tester component that is connected to more than one other Tester component
("multiple connection™), then the called behaviour function above - after the "testcase parameters' - shall have
as many additional actual parameters, as the number of Tester components which are used in 'multiple
connection's. The values of these additional actual parameters shall be the corresponding formal parameters of
the calling behaviour function.

NOTE: The behaviourFunctionlnReferencedTD() returns by the name of the behaviour function of the
corresponding tester component in the referenced 'TestDescription'.
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Constraints
A TestDescriptionReference' can only be mapped if no ‘componentlnstanceBinding' is defined (that is when the
configurations of the calling and called 'TestDescription's are the same).

9.4.12 ComponentinstanceBinding

This metaclassis not to be mapped.

9.4.13 ActionBehaviour

Thisis an abstract metaclass, therefore no mapping is defined. Mapping of ‘ActionBehaviour' depends on its sub-class.

9.4.14 ActionReference

An 'ActionReference’ shall be mapped to a TTCN-3 function call. The TTCN-3 code shall be inserted to the behaviour
function of that '‘Componentlnstance' which isreferred to by the ‘componentlnstance' property:

<<sdlf.action. TTCNname()>> ( << argument.collect(a| a.dataUse).concat(", ")>>) ;

9.4.15 InlineAction

If the predefined annotation TTCN3Code is used then an 'InlineAction’ shall be mapped to its body (that isa TTCN-3
code itself), otherwise it shall be mapped to a comment.

The TTCN-3 code or the comment, respectively shall beinserted to the behaviour function of that ‘Componentinstance'
which isreferred to by the ‘componentlnstance' property if it is set, otherwise to the behaviour function of al the
participating components.

If the predefined annotation TTCN3Code is used:
/11 NLI NE ACTI ON
<<self.body>>
If the predefined annotation TTCN3Code is not used:
/* 1 NLI NE ACTI ON

<<sdlf body>>
*/

9.4.16 Assignment

An 'Assignment’ shall be mapped to a TTCN-3 assignment. The TTCN-3 code shall be inserted to the behaviour
function of that 'Componentinstance' which isreferred to by the self.variable.componentinstance:

<<sdf.variable.variable TTCNname()>> : = <<self.expression>>;
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10 Predefined TDL Model Instances
10.1 Overview

10.2  Mapping of Predefined Instances of the 'SimpleDataType'
Element

10.2.1 Boolean
The predefined 'SimpleDataType' 'Boolean’ shall be mapped to TTCN-3 datatype bool ean.

10.2.2 Integer
The predefined 'SimpleDataType' 'Integer’ shall be mapped to TTCN-3 datatypei nt eger .

10.2.3  String

The predefined 'SimpleDataType' 'String' shall be mapped to TTCN-3 datatype char st ri ng or to uni ver sal
charstring.

10.2.4 Verdict
The predefined 'SimpleDataType' 'Verdict' shall be mapped to TTCN-3 datatypever di ct t ype.

10.3  Mapping of Predefined Instances of 'SimpleDatalnstance'
Element

10.3.1 True

The predefined 'SimpleDatal nstance' 'True' shall be mapped tot r ue value of the TTCN-3 datatype bool ean.

10.3.2 False

The predefined 'SimpleDatal nstance' 'False’ shall be mapped to f al se value of the TTCN-3 datatype bool ean.

10.3.3 pass
The predefined 'SimpleDatal nstance' 'pass shall be mapped to pass value of the TTCN-3 datatypever di ctt ype.

10.3.4 fall
The predefined 'SimpleDatal nstance' 'fail* shall be mappedtof ai | value of the TTCN-3 datatypever di ctt ype.

10.3.5 inconclusive

The predefined 'SimpleDatal nstance' 'inconclusive' shall be mapped to i nconc value of the TTCN-3 data type
verdi cttype.
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Mapping of Predefined Instances of 'Time' Element

10.4.1 Second

The predefined instance 'Second' of the 'Time' element shall be mapped to TTCN-3 datatypef | oat .

10.5

Mapping of Predefined Instances of the 'Function' Element

10.5.1 Overview

10.5.2 Functions of Return Type 'Boolean’

_==:instanceOf(DataUse), instanceOf(DataUse) > Boolean
Denotes equality of the results from the evaluation of the 'DatalUse's supplied as arguments. The 'DatalUse’s,
shall refer to the same 'DataType’. Equality shall be determined based on content and not on identity.

This predefined function shall be mapped to the TTCN-3 == operator.

_I= :instanceOf(DataUse), instanceOf(DatalUse) > Boolean
Denotes inequality of the results from the evaluation of the '‘DataUse's supplied as arguments. The 'DataUse's,
shall refer to the same 'DataType’. Inequality shall be determined based on content and not on identity.

This predefined function shall be mapped to the TTCN-3 ! = operator.

_and_: Boolean, Boolean - Boolean
Denotes the standard logical AND operation.

This predefined function shall be mapped to the TTCN-3 and operator.

_or_: Boolean, Boolean = Boolean
Denotes the standard logical OR operation.

This predefined function shall be mapped to the TTCN-3 or operator.

_Xor_: Boolean, Boolean >
Denotes the standard logical exclusive OR operation.

This predefined function shall be mapped to the TTCN-3 xor operator.

not: Boolean > Boolean
Denotes the standard logical NOT operation.

This predefined function shall be mapped to the TTCN-3 not operator.

_<_: Integer, Integer > Boolean
Denotes the standard mathematical less-than operation.

This predefined function shall be mapped to the TTCN-3 < operator, where the arguments shall bei nt eger .

_> :Integer, Integer > Boolean
Denotes the standard mathematical greater-than operation.

This predefined function shall be mapped to the TTCN-3 > operator, where the arguments shall bei nt eger.

_<=_: Integer, Integer > Boolean
Denotes the standard mathematical less-or-equal operation.

This predefined function shall be mapped to the TTCN-3 <= operator, where the arguments shall be
i nteger.
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_>= : Integer, Integer > Boolean
Denotes the standard mathematical greater-or-equal operation.

This predefined function shall be mapped to the TTCN-3 >= operator, where the arguments shall be
i nteger.

10.5.3 Functions of Return Type 'Integer’

The following functions of return type ‘Integer' shall be predefined:

_+_: Integer, Integer - Integer
Denotes the standard arithmetic addition operation.

This predefined function shall be mapped to the TTCN-3 + operator, where the arguments shall bei nt eger .

_-_: Integer, Integer - Integer
Denotes the standard arithmetic subtraction operation.

This predefined function shall be mapped to the TTCN-3 - operator, where the arguments shall bei nt eger.

_*_:Integer, Integer > Integer
Denotes the standard arithmetic multiplication operation.

This predefined function shall be mapped to the TTCN-3 * operator, where the arguments shall bei nt eger.

_[|_: Integer, Integer - Integer
Denotes the standard arithmetic integer division operation.

This predefined function shall be mapped to the TTCN-3/ operator, where the arguments shall bei nt eger .

_mod_: Integer, Integer - Integer
Denotes the standard arithmetic modulo operation.

This predefined function shall be mapped to the TTCN-3 nod operator, where the arguments shall be
i nt eger.

size: instanceOf(CollectionDatal nstance) - Integer
Returns the number of membersin the 'CollectionDatal nstance'.

This predefined function shall be mapped to the TTCN-3 | engt hof predefined function.

10.5.4 Functions of Return Type of Instance of 'Time'

The following functions of return type of instance of the 'Time' meta-model element shall be predefined:

_+_:instanceOf(Time), instanceOf(Time) - instanceOf(Time)
Returns the sum of two time values of the same time datatype, i.e. al parameters of the function definition
shall refer to the same instance of the 'Time' element as data type.

This predefined function shall be mapped to the TTCN-3 + operator, where the arguments shall bef | oat .
_-_:instanceOf(Time), instanceOf(Time) - instanceOf(Time)

Returns the difference of two time values of the same time datatype, i.e. all parameters of the function
definition shall refer to the same instance of the Time' element as data type.

This predefined function shall be mapped to the TTCN-3 - operator, where the arguments shall bef | oat .

_vaue _: instanceOf(Time) - Integer
Returns the value of the 'Time' instance as an instance of 'Integer’ for use with other functions.
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Annex A (informative):
Examples of mapping TDL to TTCN-3

A.l Introduction

This annex provides the mappings of the same examples that were used in Annex B in ETSI ES 203 119-1[1] and in
Annex A of ETSI ES 203 119-3 [3].

A.2 A 3GPP Conformance Example in Textual Syntax

This example describes one possible way to trandate clause 7.1.3.1 from ETS| TS 136 523-1 [i.1] into the proposed
TDL textual syntax, by mapping the concepts from the representation in the source document to the corresponding
conceptsin the TDL meta-model by means of the proposed textual syntax. The example has been enriched with
additional information, such as explicit data definitions and test configuration details for compl eteness where
applicable.

TDL:

Package Layer_2_DL_SCH Data_Transfer {

/'l Procedures carried out by a conponent of a test configuration

/lor an actor during test execution

Action preCondition : "Pre-test Conditions:

RRC Connection Reconfiguration”

Action preanble : "Preanble:
The generic procedure to get UE in test state Loopback
Activated (State 4) according to ETSI TS 136 508 cl ause 4.5
is executed, with all the paraneters as specified in the
procedure except that the RLC SDU size is set to return no
data in uplink.
(reference correspondi ng behavior once inpl enented"

// User-defined verdicts

/I Alternatively the predefined verdicts nay be used as well
Type Verdi ct

Verdi ct PASS;

Verdict FAIL;

/I User-defined annotation types

Annot ation TITLE ; /] Test description title

Annot ati on STEP ; /] Step identifiers in source docunents

Annot at i on PROCEDURE ; /1l nformal textual description of a test step
Annot ati on PRECONDI TION ; //ldentify pre-condition behaviour

Annot at i on PREAMBLE ; /11dentify preanbl e behaviour.

/| Test objectives (copied verbatimfrom source docunent)
Test Objective TPL {
from: "36523-1-a20_s07_01.doc::7.1.3.1.1 (1)" ;
description : "with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignnment on the PDCCH
for the UE's CGRNTlI and receives data in the
associ ated subframe and UE perfornms HARQ
operation }
then { UE sends a HARQ feedback on the HARQ
process }

P
}
Test Objective TP2 {
from: "36523-1-a20_s07_01.doc::7.1.3.1.1 (2)" ;
description : "with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignnent on the PDCCH
with a CGRNTI unknown by the UE and data is
available in the associated subfrane }
then { UE does not send any HARQ feedback on the
HARQ process }
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}

/I Rel evant data definitions
Type PDU,
PDU mac_pdu ;

Type ACK ;
ACK harqg_ack ;

Type C_RNTI;
C _RNTI ue;
C_RNTI unknown;

Type PDCCH (optional c_rnti of type C RNTI);
PDCCH;

Type CONFI GURATI ON,
CONFI GURATI ON RRCConnect i onReconfi guration ;

//User-defined tinme units
Ti me Second;
Second five;

/] Gate type definitions
Gate Type defaul t GT accepts ACK, PDU, PDCCH, C_RNTI,

/| Conponent type definitions
Conmponent Type defaul t CT having {
gate g of type defaul t GT;

/] Test configuration definition

Test Configuration defaultTC {
create Tester SS of type defaul tCT;
create SUT UE of type defaul tCT ;
connect UE.g to SS.g ;

}

/| Test description definition

CONFI GURATI ON ;

Test Description TD 7_1 3 1 uses configuration defaultTC {
/I Pre-conditions and preanble fromthe source document

performaction preCondition with { PRECOND Tl ON ;
performaction preanble wth { PREAMBLE ; } ;

/| Test sequence
SS. g sends pdcch (c_rnti=ue) to UE.g with {
STEP : "1" ;
PROCEDURE : "SS transmits a downlink assignnent
including the CRNTlI assigned to
the UE" ;

SS.g sends nac_pdu to UE.g with {
STEP : "2" ;
PROCEDURE : "SS transmits in the indicated
downl i nk assignment a RLC PDU in
a MAC PDU' ;
P
UE. g sends harg_ack to SS.g with {
STEP : "3" ;
PROCEDURE : "Check: Does the UE transmit an
HARQ ACK on PUCCH?" ;
test objectives : TP1 ;
P
set verdict to PASS ;
SS. g sends pdcch (c_rnti=unknown) to UE.g with {
STEP : "4"
PROCEDURE : "SS transnits a downlink assignment
to including a GRNTI different from
the assigned to the UE" ;

SS. g sends mac_pdu to UE.g with {
STEP : "5"
PROCEDURE : "SS transnits in the indicated
downl i nk assignment a RLC PDU in
a MAC PDU' ;
}o

}

/llnterpolated original step 6 into an alternative behavi our,
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/'l covering both the incorrect and the correct behaviours of the UE

alternatively {
UE. g sends harg_ack to SS.g ;
set verdict to FAIL ;
}oor {
gate SS.g is quiet for five ;
set verdict to PASS ;

} with {
STEP : "6" ;
PROCEDURE : "Check: Does the UE send any HARQ ACK
on PUCCH?" ;
test objectives : TP2 ;
}
with {
Note : "Note 1: For TDD, the timng of ACK/ NACK is not

constant as FDD, see Table 10.1-1 of TS 36.213." ;

}
}with {

}

Note : "Taken from 3GPP TS 36.523-1 V10.2.0 (2012-09)" ;
TITLE : "Correct handling of DL assignment / Dynam ¢ case" ;

TTCN-3 equivalent:
nodul e Layer_2_DL_SCH Data_Transfer { //Exanple in MM Annex B.2

/1
/1
/1

/1
/1

/*
ANNCTATI ON TYPE TI TLE
*/
/*
ANNCTATI ON TYPE STEP
*/
/*
ANNCTATI ON TYPE PROCEDURE
*/
/*
ANNCTATI ON TYPE PRECONDI Tl ON
*/
/*
ANNCTATI ON TYPE PREAMBLE
*/
/*
Test Obj ective TP1
Descri ption:
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignnent on the PDCCH
for the UE's G RNTI and receives data in the
associ ated subframe and UE perfornms HARQ
operation }
then { UE sends a HARQ feedback on the HARQ
process }
oj ective URI: 36523-1-a20_s07_01.doc::7.1.3.1.1 (1)
*/
/*
Test hjective TP2
Descri ption:
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignnent on the PDCCH
with a G RNTI unknown by the UE and data is
avail able in the associated subfrane }
then { UE does not send any HARQ feedback on the
HARQ pr ocess }
oj ective URI: 36523-1-a20_s07_01.doc::7.1.3.1.1 (2)
*/

Modul e Par aneters

nodul epar Second np_conponent El apsedTi mer MaxDur at i on;

Data Types

type charstring SinpleDataType;
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type float Second;

type Sinpl eDat aType PDUY,
type Sinpl eDat aType ACK;
type Sinpl eDat aType C RNTI;

type record PDCCH {
C_RNTI optional

}
type Sinpl eDat aType CONFI GURATI ON,
/1
[/ Port Types
/1
type port defaul t GT_PT nmessage {
inout charstring, PDCCH ACK, PDU, C RNTI, CONFI GURATION ;
}
/1
/| Conponent Types
/1
type conponent MIC CT { // conponent type for MIC
var defaul t CT_CT vc_SS;
}
type conponent System CT {
port defaultGT_PT g;
}
type conponent defaul t CT_CT {
timer T_el apsedTi meCf Conponent : =np_conponent El apsedTi mer MaxDur at i on;
port defaultGT_PT g;
}
/1
/1 Constants
/1
const Second five := 5.0;
/1
/1 Tenpl at es
/1
tenpl ate PDU nac_pdu : = "mac_pdu";
tenpl ate ACK harg_ack := "harqg_ack";
tenplate C RNTI ue := "ue";
tenplate C_RNTI unknown := "unknown";
tenplate PDCCH : = {};
tenpl at e CONFI GURATI ON RRCConnect i onReconfi gurati on : = "RRCConnecti onReconfi guration";
/1

Il Altsteps
/1

al tstep to_handl e_devi ations_from TDL_descri pti on_AS() {
[ 1 any port.receive {
setverdict(fail);

}
[ ] any port.getcall {
setverdict(fail);

}
}
I
/1 Functions
/1

function preCondition (){
/*
Pre-test Conditions:
RRC Connection Reconfiguration
*/
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function preanble (){

/*
Preanbl e:

The generic procedure to get UE in test state Loopback
Activated (State 4) according to ETSI TS 136 508 cl ause 4.5
is executed, with all the paraneters as specified in the
procedure except that the RLC SDU size is set to return no
data in uplink.
(reference correspondi ng behavi or once inpl enent ed)

*/

}

function f_setupTest Configurati ondefaultTC () runs on MIC_CT {
vc_SS : = defaul t CT_CT. create;
map (vc_SS: g, systemg);

}

function f_startOf SS() runs on defaul t CT_CT{
activate (to_handl e_deviati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behaviourOSSInTD_7_1_3_1();

}

function f_behaviourOF SSInTD 7_1 3 1() runs on defaul tCT_CT {
preCondition(); /*Annotation: PRECONDI TION */
preanbl e() /*Annot ati on: PREAMBLE */
g.send(nodi fies pdcch := {c_rnti := ue})
/*Annotation STEP "1" */
/*Annot at i on PROCEDURE
"SS transmts a downlink assignnment including the CRNTlI assigned to the UE'
*/

g. send(mac_pdu) ;
/ *Annot ati on STEP "2" */
/ * Annot at i on PROCEDURE
"SS transnmits in the indicated downlink assignment a RLC PDU in a MAC PDU'
*/

g.recei ve(harqg_ack);
/*Annot ation STEP "3" */
/ * Annot at i on PROCEDURE
"Check: Does the UE transmt an HARQ ACK on PUCCH?"
*/
/*
Test Objective Satisfied: TP1
*/
setverdi ct (pass);

g.send(nodi fies pdcch := {c_rnti := unknown});
/*Annot ation STEP "4" */
/* Annot at i on PROCEDURE
"SS transmts a downlink assignment to including a CRNTI different fromthe
assigned to the UE"
*/

g. send(mac_pdu) ;
/*Annot ati on STEP "5" */
/* Annot ati on PROCEDURE
"SS transnmits in the indicated downlink assignment a RLC PDU in a MAC PDU'
*/

timer TI_quiescence_1;
Tl _qui escence_1.start(five);
al t{
[T g.receive(harq_ack){
setverdict(fail);

[1 TI _quiescence_1.tineout{
setverdi ct (pass);
/*Annot ati on STEP "6" */
/ * Annot at i on PROCEDURE
"Check: Does the UE send any HARQ ACK on PUCCH?"
*/
/*
Test ojective Satisfied: TP2
*/

[1 any port.receive{
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setverdict(fail);

}
}
/*
Note : "Note 1: For TDD, the timing of ACK/NACK is not constant as FDD, see
Table 10.1-1 of TS 36.213."
*/
}
/1
/] Testcases
/1
testcase TD 7_1 3 _1() runs on MIC _CT system System CT {
activate (to_handl e_deviations_from TDL_description_AS ());
f _setupTest ConfigurationdefaultTC ();
vc_SS.start(f_startOf SS());
al | conponent. done;
}
/*
Note : "Taken from 3GPP TS 36.523-1 V10.2.0 (2012-09)" ;
*/
/*
ANNCTATI ON TI TLE
"Correct handling of DL assignnment / Dynanic case"
*/
}

A.3  An IMS Interoperability Example in Textual Syntax

This example describes one possible way to trandate clause 4.5.1 from ETSI TS 186 011-2 [i.2] into the proposed TDL
textual syntax, by mapping the concepts from the representation in the source document to the corresponding concepts
in the TDL meta-model by means of the proposed textual syntax. The example has been enriched with additional
information, such as explicit data definitions and test configuration details for completeness where applicable.

TDL:

Package | M5S_NNI _General _Capabilities {
/I Procedures carried out by a conponent of a test configuration
//or an actor during test execution
Action preConditions : "Pre-test conditions:
- HSS of IMS_A and of IMS B is configured according to table 1
- UE_A and UE_B have I P bearers established to their respective
I M5 networks as per clause 4.2.1
- UE_A and I MS_A configured to use TCP for transport
- UEAis registered in IMS_A using any user identity
- UEBis registered user of IM5S_B using any user identity
- MESSACE request and response has to be supported at |1-NNI
(ETSI TS 129 165 [16] see tables 6.1 and 6.3)" ;

// User-defined verdicts
/Il Alternatively the predefined verdicts may be used as wel |
Type Verdict ;

Ver di ct PASS ;

Verdict FAIL ;

/1 User-defined annotation types

Annotation TITLE ; /] Test description title

Annot ati on STEP ; //Step identifiers in source docunents

Annot at i on PROCEDURE ; /1l nformal textual description of a test step
Annot ati on PRECONDI TION ; //ldentify pre-condition behaviour

Annot at i on PREAMBLE ; //1dentify preanble behaviour.

Annot ati on SUMVARY ; //1nformal textual description of test sequence

/| Test objectives (copied verbatimfrom source docunent)
Test ojective TP_I M5_4002_1 {

//Location in source docunent

from: "ts_18601102v030101p. pdf::4.5.1.1 (CC 1)" ;

/I Further reference to another document

from: "ETSI TS 124 229 [1], clause 4.2A, paragraph 1" ;

description : "ensure that {

when { UE_A sends a MESSACE to UE_B
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contai ning a Message_Body greater than 1 300
bytes }
then { I M5_B receives the MESSAGE contai ning the
Message_Body greater than 1 300 bytes }
P

}

Test Objective UC 05| {
/1Only a reference to corresponding section in the source docunent
from: "ts_18601102v030101p. pdf::4.4.4.2" ;

}

/I Rel evant data definitions

Type MSG (optional TCP of type CONTENT);
MBG VESSACE ;

MSG DI NG

MSG DEL| VERY REPORT ;

MSG M 200_OK

Type CONTENT ;
CONTENT tcp;

Ti me Second;
Second default_ti nmeout;

/] Gate type definitions.
Gate Type defaul t GT accepts MSG CONTENT ;

/| Conponent type definitions
/1ln this case they nay al so be reduced to a single conponent type
Conmponent Type USER having {

gate g of type defaul tGT ;

Conponent Type UE having {
gate g of type defaul tGT ;

Conponent Type | M5 having {
gate g of type defaul tGT ;

Conponent Type | BCF having {
gate g of type defaul tGT ;
}

/1 Test configuration definition
Test Configuration CF_I NT_CALL {
create Tester USER A of type USER;
create Tester UE_A of type UE;
create Tester IMS_A of type IM5;
create Tester |BCF_A of type |BCF;
create Tester |BCF_B of type |BCF;
create SUT I M5_B of type IM5;
create Tester UE_B of type UE;
create Tester USER B of type USER;
connect USER A.g to UE_A g ;

connect UE A gto IMS AgQ,;
connect IMS_A g to IBCF_A g ;
connect IBCF_A. g to IBCF_B.g ;
connect IBCF_B.g to IM5S B. g ;
connect IM5_B.g to UE B.g ;
connect UE B.g to USER B.g ;

}

// Test description definition

Test Description TD_| MS_MESS 0001 uses configuration CF_I NT_CALL {
/I Pre-conditions fromthe source docunent
perform action preConditions with { PRECONDI TION ; };

/| Test sequence
USER A g sends MESSAGE to UE_A.g with { STEP : "1" ; } ;

UE_A g sends MESSAGE to IMS_A.g with { STEP : "2" ; } ;

IIMS_A. g sends MESSAGE to IBCF_A g with { STEP : "3" | } ;

| BCF_A. g sends MESSAGE to IBCF_B.g with { STEP : "4" ; } ;

| BCF_B. g sends NESSAGE (TCP = cp) to IMS B.g Wth { STEP "5" )
| M5_B.g sends MESSAGE to UE_ B.g with { STEP : "6" ; } ;

UE B.g sends DING to USERBng h{ STEP : "7" } ;

UE B.g sends M 200 K to IMsS B.g with { STEP : "8" ; } ;
INB_BgsendS M 200 OK to IBCF_B.g with { STEP : "9" ; } ;

| BCF_B.g sends M 200 OK to IBCF_A.g with { STEP : "10" ; } ;

IBCF_A. g sends M 200 OK to IMS A g with { STEP : "11" ; } ;
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IMB_A g sends M 200 OK to UE Ag with { STEP : "12" ; } ;

alternatively {

UE_A. g sends DELI VERY_REPORT to USER A.g with { STEP : "13" ; } ;

gate USER A.g is quiet for default_tineout;

support SIP nessages greater than

}oor {
_ }
} with {
SUMMARY : "I MS network shall
1 500 bytes"
}
with {

Note : "Taken from ETSI TS 186 011-2 [i.2] V3.1.1 (2011-06)" ;
TITLE : "SI P nmessages |onger than 1 500 bytes"

TTCN-3 equivalent:

nodul e | MS_NNI _General _Capabilities //Exanple in MM Annex B. 3

{

/ *

ANNOTATI ON TYPE TI TLE

*/

/ *

ANNCTATI ON TYPE STEP

*/

/ *

ANNOTATI ON TYPE PROCEDURE
*/

/*
ANNCTATI ON TYPE PRECONDI Tl ON
*/
/*
ANNOTATI ON TYPE PREAMBLE
*/
/*
ANNOTATI ON TYPE SUMVARY
*/
/*
Test ojective TP_I M5_4002_1
Descri ption:
"ensure that {
when { UE_A sends a MESSACE to UE_B
contai ning a Message_Body greater than 1 300
bytes }
then { I M5_B receives the MESSAGE contai ni ng the
Message_Body greater than 1 300 bytes }
bj ective URI: ts_1860’1102v030101p. pdf::4.5.1.1 (CC 1)
ETSI TS 124 229 [1], clause 4.2A, paragraph 1
*/
/~k
Test (nhjective UC 05_I
Descri ption:
/1Only a reference to corresponding section in the source docurent
ojective URI: from: "ts_18601102v030101p. pdf::4.4.4.2" ;
*/
/1
/1 Modul e Paraneters
/1

nmodul epar Second np_conponent El apsedTi ner MaxDur at i on;

/1

/1 Data Types

/1

type charstring SinpleDataType;

type float Second;

type record MG {
CONTENT TCP opti onal
}

type Sinpl eDat aType CONTENT;

/1
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/] Port Types
/1

/1 Insert port type definitions here if applicable!
/1 You can use the port_type skel eton!

type port defaul t GT_to_connect _PT nessage {
i nout MSG CONTENT;
}

type port defaul tGT_to_map_PT nessage {
i nout MSG CONTENT;
}

/1
/| Conponent Types
/1

type conponent MIC CT {
var USER vc_USER A;
A

var UE vc_UE_A
var | M5 ve_| M5_A;
var | BCF vc_| BCF_A;
var | BCF vc_| BCF_B;
var UE vc_UE_B;
var USER vc_USER B;
}

type conponent USER {
timer T_el apsedTi me(f Conponent : =np_conponent El apsedTi mer MaxDur at i on;
port defaul t GT_to_connect PT g_to_connect;
port defaul tGT_to_map_PT g_to_map;

}

type conponent UE {
timer T_el apsedTi meCf Conponent : =np_conponent El apsedTi ner MaxDur at i on;
port defaul t GT_to_connect _PT g_to_connect;
port defaul tGT_to_nmap_PT g_to_map;

}

type conponent | M {
timer T_el apsedTi meCf Conponent : =np_conponent El apsedTi ner MaxDur at i on;
port defaul tGT_to_connect_PT g_to_connect;
port defaul tGT_to_map_PT g_to_map;

}

type conponent | BCF {
timer T_el apsedTi meOf Conponent : =np_conponent El apsedTi ner MaxDur at i on;
port defaul t GT_to_connect _PT g_to_connect;
port defaul t GT_to_map_PT g_to_map;

}

type conponent System CT {
port defaul t GT_to_map_PT g_to_map;

}

/1
/1l Constants
/1

const Second c_default_timeout := 5.0;

/1
/1 Tenpl at es
/1

tenpl ate MSG MESSACE : = {};
tenplate MSG DING : = {};

tenpl ate MSG DELI VERY_REPORT : = {};
tenplate MSG M 200_K : = {};

tenpl ate CONTENT tcp := "tcp";

/1
/1 Altsteps
/1

al tstep to_handl e_devi ati ons_from TDL_descri ption_AS() {
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[ 1 any port.receive {
setverdict(fail);

[ 1 any port.getcall {
setverdict(fail);

}
}
/1
/'l Functions
/1

function preConditions (){
/*
Pre-test conditions:
- HSS of IMS_A and of IM5S B is configured according to table 1
- UE_A and UE_B have I P bearers established to their respective
I M5 networks as per clause 4.2.1
- UE_A and I MS_A configured to use TCP for transport
- UEAis registered in IMS_A using any user identity
- UEBis registered user of IM5_B using any user identity
- MESSACE request and response has to be supported at |1-NNI
(ETSI TS 129 165 [16] see tables 6.1 and 6. 3)
*/
}

function f_setupTest Configurati onCF_I NT_CALL () runs on MIC CT {

vCc_USER A : = USER create;
vVC_UE_A := UE. create,

ve_l I\/E_A = | MS. create;
vc_| BCF_A : = I BCF. create;
vc_| BCF_B : = I BCF. create;

vc_UE B : = UE. create;
vc_USER B : = USER create;

connect (vc_USER_A: g_to_connect, vc_UE_A: g_to_connect);
connect (vc_UE_A: g_to_connect, vc_|IMS_A g_to_connect);
connect (vc_I MS_A: g_to_connect, vc_IBCF_A g_to_connect);
connect (vc_I BCF_A: g_to_connect, vc_IBCF_B: g_to_connect);
map(vc_| BCF_B: g_t o_map, system g_t o_map) ;
map(systemg_to_map, vc_UE B:g_to_map);

connect (vc_UE B: g_to_connect, vc_USER B:g_to_connect);

}
function f_start Of USER_A () runs on USER {

activate (to_handl e_devi ati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behavi our Of USER_AI nTD_| M5_MESS_001() ;

}

function f_behavi our Of USER_Al nTD_| M5_MESS 001 () runs on USER {

g_to_connect. send( MESSAGE) ;
/*Annot ation STEP "1" */

timer T_quiescence_1;
T_qui escence_1.start(c_default_tinmeout);
al t{
[T g_to_connect.receive(DELI VERY_REPORT) {

[T T_quiescence_1.timeout{
setverdi ct (pass);
}
}
}

function f_start Of UE_A (USER pl _USER A, IMS pl _IMS_A) runs on UE {

activate (to_handl e_deviati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behavi our O UE_AI nTD_| M5S_MESS_001(pl _USER A, pl _IMS_A);

}

function f_behavi our Of UE_AI nTD_| MS_MESS_001 (USER pl _USER A, IMS pl _IMS_A) runs on UE {
/*if a port is connected to nultiple conponents
these conponents shall be passed as paraneters
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to be able refer to themin send/receive to/front/
g_to_connect.recei ve( MESSAGE) from pl _USER _A;
g_to_connect.send( MESSAGE) to pl_I MS_A;
/*Annot ation STEP "2" */

g_to_connect.receive(M 200_CK) frompl _| M5_A;
g_to_connect. send(DELI VERY_REPORT) to pl _USER A;
/*Annot ation STEP "13" */

}
function f_startOf I MS_A (UE pl _UE_A, IBCF pl _IBCF_A) runs on I M {

activate (to_handl e_devi ati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behavi our Of | MS_AI nTD_| M5S_MESS_001(pl _UE_A, pl _I BCF_A);

}

function f_behavi ourOf I MS_AInTD_| M5_MESS 001 (UE pl _UE_A, IBCF pl _IBCF_A) runs on | M {

g_to_connect.recei ve( MESSAGE) from pl _UE_A;
g_to_connect.send( MESSAGE) to pl _I BCF_A;
/*Annot ati on STEP "3" */

g_to_connect.recei ve(M 200_OK) from pl _I BCF_A;
g_to_connect.send(M 200_OK) to pl _UE A
/*Annot ati on STEP "12" */

}

function f_startOf I BCF_A (I MS pl _I MS_A, |IBCF pl _IBCF_B) runs on | BCF {

activate (to_handl e_deviati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behavi our Of | BCF_Al nTD_| M5_MESS 001(pl _IMS_A, pl _| BCF_B);

}
function f_behavi our Of | BCF_AI nTD_| M5_MESS 001 (IMS pl _IMS_A, |BCF pl _IBCF_B) runs on | BCF {

g_to_connect.recei ve( MESSAGE) from pl _I MS_A;
g_to_connect.send( MESSAGE) to pl_I BCF_B;
/*Annot ation STEP "4" */

g_to_connect.receive(M200_OK) from pl _I BCF_B;
g_to_connect.send(M 200_OK) to pl_I MS_A;
/*Annot ati on STEP "11" */

}

function f_startOfIBCF_B () runs on I BCF {

activate (to_handl e_devi ati ons_from TDL_description_AS ());
T_el apsedTi mreX Conponent . start;
f _behavi our O | BCF_BI nTD_| M5_MESS_001() ;

}
function f_behavi our O | BCF_BI nTD_| M5_MESS 001 () runs on |BCF {

g_to_connect. recei ve( MESSAGE) ;
g_to_map. send(nodi fies MESSAGE : = {TCP : = tcp});
/*Annot ati on STEP "5" */

g_to_map.recei ve(M 200_OXK) ;
/*Annot ati on STEP "9" */

g_to_connect. send(M 200_OXK);
/*Annot ati on STEP "10" */

}
function f_start 0 UE_B () runs on UE {
activate (to_handl e_deviati ons_from TDL_description_AS ());

T_el apsedTi meCf Conponent . start;
f _behavi our O UE_BI nTD_| M5_MESS_001() ;

}
function f_behavi our Of UE_BI nTD | M5_MESS 001 () runs on UE {

g_to_map. recei ve( MESSAGE) ;
/*Annot ati on STEP "6" */
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g_to_connect. send(DI NG ;

/*Annotation STEP "7" */

g_to_map. send(M 200_CK) ;

/*Annot ati on STEP "8" */
}

function f_start O USER B () runs on USER {

activate (to_handl e_devi ati ons_from TDL_description_AS ());
T_el apsedTi meCf Conponent . start;
f _behavi our Of USER_BI nTD_| M5_MESS_001() ;

}
function f_behavi our Of USER Bl nTD_| M5_MESS 001 () runs on USER {

g_to_connect.receive(D NG ;

}
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/1

/] Testcases

/1

testcase TD I M5_MESS 001 () runs on MIC CT system System CT {
activate (to_handl e_devi ati ons_from TDL_description_AS ());

f _setupTest Confi gurati onCF_|I NT_CALL();
vc_USER A start(f_start Of USER A ());

vc_IMS_A start(f_startOf I MS_A (vc_UE_A, vc_| BG_:_A)S;
vc_|I BCF_A start(f_startOf I BCF_A (vc_I MS_A, vc_IBCF_B));
vc_| BCF_B.start(f_startOfIBCF_B ());

vc_UE B.start(f_startOF UE_ B ());
vc_USER B.start(f_start Of USER B ());

preCondi tions();
/*Annot ati on PRECONDI TI ON*/
al | conponent. done;

[ * Annot ati on SUMVARY

"I M5 network shall support SIP nmessages greater than 1 500 bytes"

*/
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