Final draft ETS| ES 203 119-2 V1.2.1 (2016-07)

<. —

ETSI STANDARD

Methods for Testing and Specification (MTS);
The Test Description Language (TDL);
Part 2. Graphical Syntax



2 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

Reference
RES/MTS-203119-2v1.2.1

Keywords

graphical notation, language, MBT, methodology,
testing

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2016.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

Contents

Intellectual Property RIGNES.... ..ot e e b e 5
01 =Y o] (o IO 5
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 5
1 o0 0L SR 6
2 S = = (0= O 6
21 N[0 007 A T (== (= (0 SRRSO 6
2.2 INFOrMEBLIVE FEFEIEICES. ... .eeeeiee ettt et s e e e et e e s ae e e ebee e saee e beeesaeeeabaeesaeeeabeeesaeeenseeesnreennnes 6
3 Definitions and @DBrEVIALIONS............cceeiieiieie ettt ste e st e s e e saeeeteesbeesbeesbeesbeesseesnneas 6
3.1 [T 1 a0 OO SOO 6
3.2 F N ool (=Y = (0] oSO 7
4 BaSIC PITNCIPIES ...ttt b bbb e e s et et b e et n e e nen e 7
4.1 11 (0o [UTox 1o o [OOSR 7
4.2 DOCUMENT SEIUCLUIE. ... eeee ettt ettt e ettt e st e e e et e e e e saee e e e easeeeeaateeeeeaseee e nseeeeanteeesannseeesnneeeeanseneeesreeesannenas 7
4.3 [N fol¢= 1To] 7= I @0] 017/= a1 i Lo 1S SRRSO 8
4.3.0 (€T 1 - SRS 8
43.1 Symbols and MeaniNgS fOr SNAPES..........eiieiee e st esre e st e e saeereeeraesreenren 8
432 Symbols for non-terminal textual [aDEIS.........cceoii e e 8
4.3.3 T 010 =SSR 9
4.4 (000101 10710 ¢/ TSSOSO 10
5 D IE="o = o TS T OO TRP 10
6 SNIBIIES. ... h R R e e R ARt R R R e e e et ne e ns 11
6.1 01U 00 =11 o TR USSR OPSRR 11
6.1.1 ELEIMIENT ...t et e sae e e et e e s ae e e ebe e e s aee e eheeeaaeeeabbeeaaeeeahbeeeaeeaaeeeaareeaabeeareeeareeanreenares 11
6.1.2 INE (S o [ Lt o | OSSR 11
6.1.3 EIEMENEIMPOIT ...ttt b et b e et b e e a e bbb e s e et b e se et b e b et b e b 11
6.1.4 PACKBOE....c. ettt e h e et b Rt b et bt b e bt b e e 12
6.15 (0] 1010 07| AT 13
6.1.6 F N g aTe = 0] Iy o= TP TE ST RP ST 13
6.1.7 Y2 011001 o] o [ 13
6.1.8 TESIODECHIVE. ...ttt b bbbt bbbt a b et b et b e 14
6.2 DT - ST 14
6.2.1 S g0 L= D= = Y I8/ = S 14
6.2.2 S BTN T=e DT = Y o= T 15
6.2.3 L1 1TSS 15
6.24 DT 2 1S 7= 0o RSNt 15
6.2.5 SIMPIEDALAINSLANCE ......eveeiee ettt e s e e e e ee st e saeesseeseeneeeseesseeteenteensesneesaeesneesseenseensenns 16
6.2.6 SHUCTUrEAD GEAI NSLANCE. ... ee et eeteecteeeetee ettt e etee et e e eteeeebe s e sbeeesbesesbeeebesebesebesabesesesebesansessssesensesesesenseneses 17
6.2.7 e = 1 1< (<. GOSN PURPTRRPNt 18
6.2.8 2w 1) IO 18
6.2.9 Ut o o R 18
6.2.10 DalaRESOUICEM BPIING ..t vereeterteeete st ettt se ettt ettt et se e st b se e st sbe st eheebese e bt e b e seebe e b e ns e st ebenb et ebennenens 19
6.2.11 =001 (= 1Y/ = o o T 19
6.2.12 Dz ez =0T 111/ =T o o o 20
6.2.13 DT itz U TSRO 20
6.2.14 SEALICDAIAIISE ...ttt st sttt ettt et e e be et e et e eaeesbeesbeesbeesbesasesaeesbeeabe e beeabeaaeeebeeabeebeenbeearesaeeaaeeabeebeenreens 21
6.2.15 DatAl NSLANCEUSE ..ottt e e et e e et e e e st e e e e at e e e saseeeesateeeeansteeessseeesnseeeeeasseeeesnseneeansreeenane 21
6.2.16 N 01 A= 101 TS 22
6.2.17 ANYVAIUBOTOMIL ...ttt e bbb st b e h e s b s st s b e b e st e b et e bt e b e e e st eb e bt e be b e e 22
6.2.18 OMITVBIUE. ...ttt e e et e et e et e ebe e s beeeateesabeseaseesabesaaseesabesansesanbessnseesnbesesesesenensenanns 22
6.2.19 DYNAMICDELAUSE..... ettt bttt b et b et b e e h e bbb e s e b e e b e e e bt ee e st e b e ne et ebe s b et eb et 22
6.2.20 [ U Tox o o O OO 23
6.2.21 FOrMaIParamMELEIUSE ... .oeeceiectee ettt s ettt e e st e e te e st e e b e e st e s eabeesabeeeseesabeessseesseeesssessstessnreesares 23
6.2.22 V= g F= o =T L TR 24

ETSI



4 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

6.3 B I 0=TOTPPOOU TP PURORRPP 24
6.3.1 QLI = o L=, TSRS 24
6.3.2 THIMELADEIUSE......ceieeteee ettt b ettt s e b e e st st et e Rt sk e e ne e b et e re b e e 24
6.3.3 WVBIT ..ttt et R £ bR e ARt R e £ Rt R e e e Rt R e £ e R e R et e Rt Ee e e Renbete Rt et st e ene 25
6.34 L@ 1= o= o= TP 25
6.3.5 THMECONSIFBINL ...ttt sttt s e ettt eb et e e e se b e sh e eb e e it ek e e e e s e b e sh e ebesaees e e e e e e nbesbeebeeneene e e enrenes 25
6.3.6 MBI SEAIT ...ttt e et e st e st e e teebe e e e eaeeste e beenbeesbesasesheesbeesbeesbeensesaeesaeeseenseenseensesreesrnessens 26
6.3.7 0= SR 26
6.3.8 LIS 25 (e o OSSOSO 26
6.4 TESE CONFIGUIBLION. ...ttt ettt sttt bt et b e et b e s etk e s e et e b e s e et eb e s e eneeb e s b e e eb e nb e e ebesbe e ebesreneenens 27
6.4.1 TESICONFIGUIBLION ...ttt bbb bbbt bbbt bbb e bt b b 27
6.4.2 LT 1= I o= PP PRSPPSO 27
6.4.3 GALEINSLANCE ...ttt h e bt E e bt s h e s b e s bt e s R e e eR e e e e e ae e e Re e eR e e e e eR e e nReenE e e R e e n e e nenaneeaes 28
6.4.4 LO(o] g 0 010Tc o1 1Y/ <SSP PSP RROPRTR 28
6.4.5 COMPONENTINSIANCE .....ee ettt sttt sttt e et e e be e e be e e b ee e be e e sbbeenbe e e sabeebeesabeeebeeebeeenseeees 28
6.4.6 (@00 107 o1 oo FAUER PR SOOU U U R PRUSRSRP 29
6.5 TESE BENAVIOU ...ttt et e b ettt e etk s bt b e st e a s e b e eb e e b e ea e eh e e Rt e ne e b e nb e et e sbeebe e e ennees 30
6.5.1 TESIDESCITLION....cteeeeeeteeee ettt h b bbb bkt e bt s st b e bt b et e a e b e b e st b e bt b b 30
6.5.2 BENAVIOUN ...ttt ettt et e et e s ae e s aeesae e be e beeabeeaeeebeeete e be e teenbeenreeareeaes 31
6.5.3 COMDINEABENAVIOUF ......ccueiiuiectieeteeite et et eee st st e ete et e et e eaeesbeesbe e be e beeasesasesaeesaeebeenseestanteesteebaeaseensesnnennns 32
6.5.4 BIOCK ... ettt ettt e ettt e et b e eheeeheeeheeahe e bt ebeeate et e ebee bt eateeaeeahaeeteeaheenteeteenrennreenes 32
6.5.5 COMPOUNABENAVIOU ......cviuiitiiteieterteeete sttt ettt eb e st b e et b e se et b e se e st b seeseebesb e e ebesbe e enesbennenen 33
6.5.6 BoUNEAL OOPBENAVIOU ......c.vieiiiteieeeete ettt bbb et se et s b et eb e bt 33
6.5.7 (8]l oTol0gT0 (<o Iea o] == 0=\, o 11 S 34
6.5.8 AREINATVEBENAVIOUN ..ottt bbbttt b e b ae e b e e e e s et e sb e s be s st ene e e enre e 34
6.5.9 CONAITIONAIBENAVIOU ...ttt ettt bbbt ettt e b et e bt s bt ebe et e b e besresbe s st ene e s ennas 35
6.5.10 Parall &l BENAVIOU ...ttt b bbbt e e s et b sb e eb e s aeeae e e e e e besbeeb e e e ennennea 35
6.5.11 DEfAUITBENAVIOUL ...ttt bbbttt st s e e bbbt e st et e e e e e sbenbesaesbe e e enteneea 36
6.5.12 L= g 00102 7= Y T U 36
6.5.13 PEITOAICBENAVIOUL ......c.eeeiieiecie ettt ettt et st e st e et e et e e e e saeesaeeebeenbeeabeeasesbeesteesbeesbeenseennesnreanns 37
6.5.14 BIEAK ...ttt et e ettt e e aeeheeeheesheeahe e bt ereete et e ebeeateeateeaeeeheeateeabeeateereereenreaaes 37
6.5.15 R (o] TP S TP PSPPI 37
6.5.16 WV EIAICEASS GNMENT ...ttt bbb bbbt b b et b e e et b e et e b et b e b 38
6.5.17 AALSSEITION ...ttt et et et e e ee e saeeeheeateebeeateeheeehe e be e beebeateaaeeeaeeeaeeateenbeereentenreeareesaens 38
6.5.18 110 =1 o o DO TSP U U PRTURURURPRITN 39
6.5.19 ACTIONREFEIEINCE ...ttt e bbb he bt e e e e et e seeeb e s bt eb e e e e e et e sbenbesreene e e enre e 40
6.5.20 TNHTNEACTION ... bttt bbbt h e a e b e se e b e sh e e bt s Rt eheeb e e he e s e e e e e e ke sheebeeneenneneen 40
6.5.21 == T 0 2= 0| S 40
6.5.22 T eStDESCIiPlONREFEIEICE. .....c.viceeeeieceiestee sttt s e et e et ese et esbe e teentesstesaaesreesaeeaseenseenseensesseennenseens 41
Annex A (informative): EXAMPIES. ... 42
E LI @ Y= V1= T RSP 42
A.1 lllustration of Datausein TDL GraphiCal SYNaX..........ccveiirerirenieieesesese s 43
y N | 01 =g = o I = o PR 45
YRR [0 (= 0] 1= oL LY I == 1T o RS 47
TS (0 RS PSRSRRR 50

ETSI



5 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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.

Foreword

Thisfinal draft ETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and
Specification (MTS), and is now submitted for the ETSI standards Membership Approval Procedure.

The present document is part 2 of a multi-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" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba 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 the concrete graphical syntax of the Test Description Language (TDL). The intended
use of the present document is to serve as the basis for the devel opment of graphical TDL toolsand TDL specifications.
The meta-model of TDL and the meanings of the meta-classes are described in ETS| 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
http://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 ES 203 119-1 (V1.3.1): "Methods for Testing and Specification (MTS); The Test
Description Language (TDL); Part 1: Abstract Syntax and Associated Semantics'.

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.1] ETSI TS 136 523-1 (V10.2.0) (10-2012): "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 (V3.1.1) (06-2011): "IMS Network Testing (INT); IMS NNI Interoperability
Test Specifications; Part 2: Test Description for IMS NNI Interoperability".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
diagram: placeholder of TDL shapes

lifeline: vertical line originates from a gate instance or a component instance, to which behavioural elements may be
attached

NOTE: A lifeline from top to down represents how time passes.

ETSI
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shape: layout of the graphical representation of a TDL meta-class

3.2 Abbreviations

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

EBNF Extended Backus-Naur Form

IMS IP Multimedia Subsystem

OCL Object Constraint Language

TDL Test Description Language

URI Unified Resource Identifier
4 Basic principles
4.1 Introduction

The meta-model of the Test Description Language is specified in ETSI ES 203 119-1 [1]. The presentation format of
the meta-model can be different according to the needs of the users or the requests of the domain, wherethe TDL is
applied. These presentation formats can either be text-oriented or graphic-oriented and may cover al the functionalities
of the TDL meta-model or just apart of it, which isrelevant to satisfy the needs of a specific application domain.

The present document specifies a concrete graphical syntax that provides a graphical representation for the whole
functionality of the TDL meta-model.

The document specifiesthe TDL diagram, where the graphical representations of the instances of the TDL meta-classes
may be placed. A graphical representation may contain a shape with textual labels placed into it. The rules, how these
labels shall be interpreted are described in OCL-like expressions.

4.2 Document Structure
The present document specifies the concrete graphical syntax of the Test Description Language (TDL).
Clause 5 specifiesthe TDL Diagram.

Clause 6 specifies the concrete shapes defined for the TDL meta-classes. (The meta-model of TDL and the meanings of
the meta-classes are described in ETSI ES 203 119-1 [1].)

o Foundation (clause 6.1)

. Data (clause 6.2)

. Time (clause 6.3)

e  Test Configuration (clause 6.4)
. Test Behaviour (clause 6.5)

At the end of the document several examplesiillustrating the features of the TDL Graphical Syntax can be found.

ETSI
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4.3 Notational Conventions

4.3.0 General

Elements from the TDL meta-model [1] aretyped initalic, e.g. SructuredDataType.

The definition of the TDL concrete graphical syntax consists of both shapes and textual 1abels placed into these shapes.
Textual labels are differentiated into non-terminal textual labels and terminal textual labels. The production rule of a
non-terminal textual label is specified by a combination of EBNF symbols and OCL -like expressions to navigate over
the abstract syntax meta-model of TDL.

4.3.1 Symbols and meanings for shapes

Shapes consist of outermost borders, compartments, and textual labels (i.e. non-terminal textual labels and
terminal-textual labels). The following conventions apply:

. Non-terminal textual labels are typed in small capitals (e.g. PRODUCTIONRULEL ABEL). The name of the label
refersto a production rule with the same name that specifies how the result of the production ruleis
determined.

o If anon-terminal symbol name istyped in special, e.g. UNDERLINED or BOLD small capitals, underlined or bold
font shall be used in the shape for the result of the production rule of that non-terminal symbol, e.g.
SiMPLEDATAINSTANCENAMELABEL (non-terminal) and MyValue:MyType (aresult of the production rule of that
non-terminal) or CoMPONENTROLELABEL (non-terminal) and TESTER (aresult of the production rule of that
non-terminal), etc.

e  Termina textual labels are typed in non-small-capital characters. They shall be typeset in the same font, as
they appear on the figure, e.g. if aterminal textual label istyped in bold, bold font shall be used in the shape
for that terminal textual symbol, e.g. timer, etc.

. The outermost border of a shape shall not be hidden, unlessit is stated explicitly.
. Compartments and non-terminal textual labels may be hidden to ssimplify the internal structure of the shape.

. In the figures, optional compartments are shaded in alight grey colour, while optional non-terminal textual
labels are typed in grey colour. However, the colour and the shading indicates only the optionality of a
compartment or anon-terminal label. That is, if they are actually present in atest description, they shall not be
shaded and shall be typed in black.

. If anon-terminal textual label is defined to be optional, that non-terminal textual label shall only be shown if
the surrounding compartment is shown and the corresponding non-terminal textual production rule resultsin a
non-empty string or a non-empty collection of strings.

. If an optional compartment contains a mandatory terminal or non-terminal textual label, the text shall only be
shown if the surrounding compartment is shown.

. References to non-terminal textual production rules external to the given shape are represented by the name of
the referenced production rule enclosed in angle brackets (e.g. <REFERENCEDPRODUCTIONRULE>).

e A non-terminal textual label in between hashmarks (e.g. #ELEMENT#) denotes a placeholder for a shape
identified by that non-terminal textual label.

4.3.2 Symbols for non-terminal textual labels

Non-terminal textual labels are specified by production rules (so called non-terminal textual label production rule). The
formal specification of anon-terminal textual label production rule is expressed by OCL. The context meta-model
element for the OCL expression is specified prior to the non-terminal textual 1abel specification. In some cases, the
definition of OCL expression would be too complex for understanding. In that case, pseudo-code like hel per notations
are used.

ETSI
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The OCL expressions are combined with avariant of the Backus-Naur Form (Extended Backus-Naur Form - EBNF).
The conventions within the present document for the production rules are:

4.3.3

OCL keywords and helper functions are typed in bold.

The keyword context followed by the name of TDL metaclass determines the context element for the
following production rule (e.g. context Package).

Non-terminal textual labels production rule identifiers are always represented in small capitals
(e.g. LABELPRODUCTIONRULE).

Non-terminal textual l1abel production rule definitions are signified with the "::="' operator.
OCL expressions are written in lower case characters (e.g. self.name).

Non-terminal textual l1abels may contain terminal symbols. A terminal symbol is enclosed in single quotes
(e.g. 'keyword' or ).

Alternative choices between symbolsin a production rule are separated by the '|' symbol (e.g. symbol1 |
symbol2).

Symbolsthat are optional are enclosed in square brackets'[ ] * (e.g. [symbol]).

In case the context of an OCL expression needs to be changed for non-terminal textual 1abel production rule,
the predefined function variable as context in <L ABELPRODUCTIONRULE> shall be used to invoke a
production rule of a different metaclass, where variable refersto an instance of a metaclass that complies with
the context of the invoked <L ABEL PRODUCTIONRULE>.

If the OCL expression of a production rule resultsin a collection of strings, a collection helper function
separator (String) is used to specify the delimiter between any two strings in the collection, e.g.
self.collectionProperty->separ ator (*,"). The collection helper function newling( ) inserts aline break between
any two stringsin the collection.

Iterations over collections of attributes of a metaclass use a verbatim (non-OCL) helper function foreach with
the following syntax: foreach VariableName "' VariableType [separ ator (String)|newline( )] in
OCLexpression end. VariableName is an alphanumeric word signifying the variable used for subsequent
statement. VariableType is astring that shall be the same as a TDL metaclass name. OCLexpression isan OCL
statement that resolvesin a collection of metaclass elements compliant to the metaclass given in VariableType.
For example, the statement LABEL ::= foreach e:Element in self.attribute end, iterates of the elementsin the
collection self.attribute and stores resulting element of each iteration in variable e. The variable e can be used
in the body of the loop for further calculations. In every iteration, the non-terminal textual production rule
LABEL isinvoked, and the respective instance of metaclass Element that is stored in e will be used in the
invoked production rule. The collection hel per functions separ ator (String) and newling() may aso be
applied directly to the foreach construct.

Examples
Test Objective
TESTOBIE CTIVENAMELABEL
Description context TestObjective
DESCRIPTIONLABEL TESTOBIECTIVENAMELABEL ::= self.name
Objective URI DESCRIPTIONLABEL ::= self.description
URIOFOBJECTIVELABEL URIOFOBIECTIVELABEL ::= self.objective URI->newline()

Figure 4.1: Notational convention example 1

Infigure 4.1, the following notational concepts of the TDL Concrete Graphical Syntax are shown:

The uppermost compartment contains a terminal textual l1abel (a keyword) Test Objective' typed in bold.

The context meta-model element of this shape is TestObjective.

ETSI
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. The non-terminal textual label production rule TESTOBJECTIVENAMELABEL results in the name of the context
element (i.e. self.name).

e  Therearetwo optional compartments (i.e. shaded grey) shown ordered from top to down.

. Both compartments contain a mandatory terminal textual label (i.e. the label shall be shown if the surrounding
compartment is shown). The terminal textual labels shall be typed in bold (Description and Objective URI,
respectively).

. Both compartments contain an optional non-terminal textual label (i.e. the label shall be shown if the
surrounding compartment is shown and the production rules results in a non-empty string or a non-empty
collection of strings).

. The separator between the elements of the self.objectiveURI in production rule URIOFOBIECTIVELABEL is a hew
line.

Test Description
TESTDESCRIPTIONNAMELABEL
(<TDARGUMENTLABEL>)
BINDINGSLABEL

context TestDescriptionReference
TESTDESCRIPTIONNAMELABEL ::= self.testDescription.name

TDARGUMENTLABEL ::= foreach d:DataUse in self.actualParameter separator(',')
d as context in <DATAUSELABEL>
end

BINDINGSLABEL ::= foreach c : ComponentinstanceBinding in self.componentinstanceBinding separator(',')
c.componentlnstanceBinding.actualComponent.name '->'
c.componentlnstanceBinding.formalComponent.name

end

Figure 4.2: Notational convention example showing the foreach helper function

In figure 4.2, the use of a non-OCL foreach helper function isillustrated. The context element when entering the
foreach loop is TestDescriptionReference. The first foreach loop assigns iteratively each element in the collection
self.actual Parameter to the variable d of type DataUse. The variable d then used asit is described in the referenced
production rule DATAUSELABEL. The separator between the results of the iterationsis',' (a comma character). The
second foreach loop assignsiteratively each element in the collection self.componentl nstanceBinding to the variable ¢
of type ComponentlnstanceBinding. The variable c is then used in a subsequent non-terminal textual label production
rule to build the label for the production rule. The separator between the results of the iterationsis',' (a comma
character).

4.4 Conformance

For an implementation claiming to conform to this version of the TDL Concrete Graphical Syntax, all features specified
in the present document and in ETSI ES 203 119-1 [1] shall be implemented consistently with the requirements givenin
the present document and ETSI ES 203 119-1 [1].

5 Diagram

Thereis only one diagram kind provided by TDL Concrete Graphical Syntax. Thisdiagramis called TDL Diagram.
There may be multiple instances of a TDL Diagram at the same time.

The shapes that may be placed onto a TDL Diagram are specified in clause 6.

ETSI
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6 Shapes

6.1 Foundation

6.1.1 Element

Concrete Graphical Notation

Thisisan abstract metaclass, therefore no graphical representation is defined.

Formal Description

context Element
ELEMENTNAMELABEL ::= self.name

Comments

To ashape of any subclass of Element, the name of that Element may be attached by athin dashed line unlessit is stated
otherwise in the shape definition of a given subclass of Element.

Name

HELEMENTH— — <ELEMENTNAMELABEL>

6.1.2 NamedElement

Concrete Graphical Notation

Thisis an abstract metaclass, therefore no graphical representation is defined.

Formal Description

context NamedElement
QUALIFIEDELEMENTLABEL ::= self.qualifiedName

Comments

To ashape of any subclass of NamedElement, the qualified name of that NamedElement may be attached by athin
dashed line.

Qualified Name

#NAMEDELEMENTH— — <QUALIFIEDNAMELABEL>

6.1.3 Elementimport

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the shapes of other metaclasses.
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Formal Description

context Elementimport
IMPORTLABEL ::= 'from' self.importedPackage.qualifiedName
if self.importedElement->isEmpty() then
‘all’
else
self.importedElement.name->separator(',')
endif

Comments

No comments.

6.1.4 Package

Concrete Graphical Notation

PNLABEL

import
IMPORTEDELEMENTSLABEL

PNLABEL

import
IMPORTEDELEMENTSLABEL

Formal Description

context Package
PNLABEL ::= self.name

IMPORTEDELEMENTSLABEL ::= foreach i:Elementimport in self.import

Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

i as context in <IMPORTLABEL> separator{',')

end

Comments

The figures above indicate the two possible representations of the Package shape: the PNLABEL may be written either in

the top, small compartment or in the middle one.

The elements the package contains (packagedElements) may be shown within the large rectangle in the middle. In this

case the PNLABEL shall be in the upper small compartment.

The lower import compartment is optional, it shall only be represented if the package imports other package(s) or
elements from other package(s). If this compartment is present, its content shall also be present.
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6.1.5 Comment

Concrete Graphical Notation

HELEMENTH — — COMMENTLABEL

13

Formal Description

context Comment
COMMENTLABEL ::= self.body

Comments

Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

A Comment shape shall be attached to the commented element by a thin dashed line.

6.1.6 AnnotationType

Concrete Graphical Notation

Annotation Type

ANNOTATIONTYPENAMELABEL

Formal Description

context AnnotationType
ANNOTATIONTYPENAMELABEL ::= self.name

Comments

No comments.

6.1.7 Annotation

Concrete Graphical Notation

KEYLABEL

HELEMENTH —
VALUELABEL

Formal Description

context Annotation
KEYLABEL ::= self.key.name

VALUELABEL ::= self.value
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Comments
The lower compartment is optional, it shall be shown if the value of the Annotation is given.

An Annotation shape shall be attached to the annotated element by a thin dashed line.

6.1.8  TestObjective

Concrete Graphical Notation

Test Objective
TeSTOBJECTIVENAMELABEL

Description
DESCRIPTIONLABEL

Objective URI
URIOFOBJECTIVELABEL

Formal Description

context TestObjective
TESTOBJECTIVENAMELABEL ::= self.name

DESCRIPTIONLABEL ::= self.description
URIOFOBJECTIVELABEL ::= self.objective URI->newline()

Comments

The compartments containing Description and ObjectiveURI are optional (that is any of them or both may be
omitted). If an optional compartment is present, the contained terminal symbol (Description or ObjectiveURI,
respectively) is mandatory, but the result of the production rule of the non-terminals (DESCRIPTIONLABEL OF
URIOFOBIECTIVELABEL), respectively) is optional.

6.2 Data

6.2.1 SimpleDataType

Concrete Graphical Notation

Simple Data Type
SIMPLEDATATYPENAME LABEL

Formal Description
context SimpleDataType

SIMPLEDATATYPENAMELABEL ::= self.name

Comments

No comments.

ETSI



15 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

6.2.2 StructuredDataType

Concrete Graphical Notation

Structured Data Type
STRUCTUREDDATATYPENAMELABEL

MEMBERLABEL

Formal Description

context StructuredDataType
STRUCTUREDDATATYPENAMELABEL ::= self.name
MEMBERLABEL ::= foreach m: Member in self.member newline()
if m.isOptional then '['m as context in <PARAMETERLABEL>']'
else
m as context in <PARAMETERLABEL>
endif

end

Comments

The compartment containing MEMBERLABEL is optional, it shall be shown if the StructuredDataType has at |east one
member.

6.2.3 Time

Concrete Graphical Notation

Time
TIMELABEL

Formal Description
context Time

TIMELABEL ::= self.name

Comments

No comments.

6.2.4 Datalnstance

Concrete Graphical Notation

Thisisan abstract metaclass, therefore no graphical representation is defined.

Formal Description

context Datalnstance

ETSI



DATAINSTANCELABEL ::=self.name "' self.dataType.name
Comments

No comments.

6.2.5 SimpleDatalnstance

Concrete Graphical Notation

#SIMPLEDATATYPE#
A

Simple Data Instance
SIMPLEDATAINSTANCENAME LABEL

Formal Description

context SimpleDatalnstance

16
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SIMPLEDATAINSTANCENAMELABEL ::= self as context in <DATAINSTANCELABEL>

Comments

The result of the production rule of SimpLEDATAINSTANCENAMELABEL shall be typed by underline font.

A SmpleDatal nstance shape may optionally be connected to a SmpleDataType shape by dashed arrow. If this
connection is present, then the ":' and the self.dataT ype.name may be omitted in the SiIMPLEDATAINSTANCENAMELABEL.

ETSI



17 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

6.2.6 StructuredDatalnstance
Concrete Graphical Notation

HSTRUCTUREDDATATYPE#
A

Structured Data Instance
STRUCTUREDDATAINSTANCENAMELABEL
UNASSIGNEDMEMBERLABEL

MEMBERASSIGNMENTLABEL

context StructuredDatalnstance
STRUCTUREDDATAINSTANCENAMELABEL ::= self as context in <DATAINSTANCELABEL>

UNASSIGNEDMEMBERLABEL ::= if self.unassignedMember = AnyValue then 'UnassignedMembers as ?'
else if self.unassignedMember = AnyValueOrOmit then 'UnassighedMembers as *'

endif
MEMBERASSIGNMENTLABEL ::= foreach m : MemberAssignment in self. memberAssignment newline()
if not self. member.name.ocllsUndefined() then
[self. member.name ":=']
else
endif
self.memberSpec as context in <STATICDATAUSELABEL>
end

Formal Description

STRUCTURE DDATAINSTANCENAMELABEL ::= self as context in <DATAINSTANCELABEL>

MEMBERASSIGNMENTLABEL ::= foreach m : MemberAssignment in self. memberAssignment newline()
if not self.member.name.oclisUndefined() then
[self.member.name ':=']
else

endif
self. memberSpec as context in <STATICDATAUSELABEL>
end
Comments
The result of the production rule of STRUCTUREDDATAINSTANCENAMELABEL shall be typed by underline font.
The UNASSIGNEDMEMBERLABEL iS optional.

The lower compartment containing MemBERASSIGNMENTLABEL is optional. For each member the name is optional .

The StructuredDatal nstance shape may optionally be connected to a StructuredType shape by dashed arrow. If this
connection is present, then the ":" and the self.dataType.name may be omitted in the STRUCTUREDDATAINSTANCENAMELABEL.
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6.2.7 Parameter

Concrete Graphical Notation

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

Formal Description

context Parameter
PARAMETERLABEL ::=  self.name "' dataType.name

Comments

No comments.

6.2.8 Action

Concrete Graphical Notation

Action
ACTIONNAMELABEL

Parameter
ACTIONPARAMETERLABEL

Body

ACTIONBODYLABEL

Formal Description

context Action

ACTIONNAMELABEL ::= self.name

ACTIONPARAMETERLABEL ::= foreach p:Parameter in self.formalParameter separator(',')
p as context in <PARAMETERLABEL>

end
ACTIONBODYLABEL ::= self.body

Comments

The compartments containing Parameter and ACTIONBODY LABEL are optional (that is any of them or both may be
omitted). If an optional compartment is present, its content shall also be present.

6.2.9 Function

Concrete Graphical Notation

Function
FUNCTIONNAMELABEL
Returns DATATYPELABEL

Parameter
FUNCTION PARAMETERLABEL

Body

FUNCTIONBODYLABEL
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Formal Description

context Function
FUNCTIONNAMELABEL ::= self.name

DATATYPELABEL ::= self.returnTy pe.name
FUNCTIONPARAMETERLABEL ::= foreach p:Parameter in self.formalParameter separator{',')
p as context in <PARAMETERLABEL>

end
FUNCTIONBODYLABEL ::= self.body

Comments

The compartments containing Parameter and FUNCTIONBODYLABEL are optional (that is any of them or both may be
omitted). If an optional compartment is present, its content shall also be present.

6.2.10 DataResourceMapping

Concrete Graphical Notation

Data Resource Mapping
DATARESOURCE MAPPINGLABEL

Resource URI
RESOURCEURILABEL

Formal Description

context DataResourceMapping

DATARESOURCEMAPPINGLABEL ::= self.name
RESOURCEURILABEL ::= self.resourceURI

Comments
The DATARESOURCEMAPPINGL ABEL is optional.

The compartment containing the Resour ce URI is optional. When the optional RESOURCEURILABEL is present, this
compartment shall be shown.

6.2.11 ParameterMapping

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the DataElementMapping shape.

Formal Description
context ParameterMapping

PARAMETERURILABEL ::= self.parameter.name [":=' self.memberURI]

Comments

No comments.
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6.2.12 DataElementMapping

Concrete Graphical Notation

Data Element Mapping
DATAELEMENTMAPPINGLABEL

Parameter Mapping
PARAMETERMAPPING LABEL
[

|
HMAPPABLEDATAELEMENTH— — —— — —> #DATARESOURCEMAPPINGH#

Formal Description

context DataElementMapping
DATAELEMENTMAPPINGLABEL ::= self.name [':=' self.elementURI]

PARAMETERMAPPINGLABEL ::= foreach p:ParameterMapping in self.parameterMapping newline()
p as context in <PARAMETERURILABEL>
end

Comments
In the DATAELEMENTMAPPINGLABEL the elementURI is optional.

The lower compartment containing Parameter Mapping is optional.

6.2.13 DataUse

Concrete Graphical Notation

Thisisan abstract metaclass, therefore no graphical representation is defined.

Formal Description

context DataUse
DATAUSELABEL ::= if self.ocllsKindOf(StaticDataUse) then
self as context in <STATICDATAUSELABEL>
else if self.oclisKindOf(DynamicDataUse) then
self as context in <DYNAMICDATAUSELABEL>
endif

DATAUSEARGUMENTLABEL ::= if not self.argument->isEmpty() then
self as context in <ARGUMENTLABEL>
else

endif

ARGUMENTLABEL ::= '(‘foreach p:ParameterUse in self.argument separator(',')
p.parameter.name’' ;="' p.dataUse as context in <DATAUSELABEL>
end")'

REDUCTIONLABEL ::= self.reduction.name->separator('.')

Comments

No comments.
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6.2.14 StaticDataUse

Concrete Graphical Notation

Thisis an abstract metaclass, therefore no graphical representation is defined.

Formal Description

context StaticDataUse
STATICDATAUSELARBEL ::= if self.ocllsKindOf(DatalnstanceUse) then
self as context in <DATAINSTANCEUSELABEL>
else if self.oclisKindOf(AnyValue) then
self as context in <ANYVALUELABEL>
else if self.oclisKindOf(AnyValueOrOmit) then
self as context in <ANYVALUEOROMITLABEL>
else if self.ocllsKindOf(OmitValue) then
self as context in <OMITVALUELABEL>
endif

Comments

No comments.

6.2.15 DatalnstanceUse

Concrete Graphical Notation

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

Formal Description

context DatalnstanceUse
DATAINSTANCEUSELABEL ::= if not self.datalnstance ->isEmpty() then
self.datalnstance.name
else

endif
if not self.dataType ->isEmpty() then
'new ' self.dataType.name
else
endif
if not self.unassignedMember ->isEmpty() then
if self.unassignedMember = UnassighedMemberTreatment::AnyValue then '?'
else if self.unassignedMember = UnassignedMemberTreatment::AnyValueOrOmit then '*'
endif
else

endif
self as context in <ARGUMENTLABEL>
if not self.reduction->isEmpty() then
'locate’ self as context in <REDUCTIONLABEL>
else

endif
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Comments

No comments.

6.2.16 AnyValue

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the shapes of other metaclasses.
Formal Description

context AnyValue

ANYVALUELABEL ::="?'

Comments

No comments.

6.2.17 AnyValueOrOmit

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the shapes of other metaclasses.
Formal Description

context AnyValueOrOmit

ANYVALUEOROMITLABEL ::= '*'

Comments

No comments.

6.2.18 OmitValue

Concrete Graphical Notation

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

Formal Description
context OmitValue

OMITVALUELABEL ::= 'omit'

Comments

No comments.

6.2.19 DynamicDataUse

Concrete Graphical Notation

Thisis an abstract metaclass, therefore no graphical representation is defined.
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Formal Description

context DynamicDataUse
DYNAMICDATAUSELABEL ::=  if self.ocllsTypeOf(VariableUse) then
self as context in <VARIABLEUSELABEL>
else if self.ocllsTypeOf(FormalParameterUse) then
self as context in <FORMALPARAMETERUSELABEL>
else if self.oclisTypeOf(FunctionCall) then
self as context in <FUNCTIONCALLLABEL>
else if self.oclisTypeOf(TimeLabel) then
self as context in <TIMELABEL>
endif
Comments

No comments.

6.2.20 FunctionCall

Concrete Graphical Notation

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

Formal Description

context FunctionCall
FUNCTIONCALLLABEL ::= self as context in <DataUseARGUMENTLABEL>
if not self.reduction->isEmpty() then
'returns' self as context in <REDUCTIONLABEL>
else

endif
Comments

No comments.

6.2.21 FormalParameterUse

Concrete Graphical Notation

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

Formal Description
context FormalParameterUse

FORMALPARAMETERUSELABEL ::=  self.name self as context in <DATAUSEARGUMENTLABEL> self as context in
<REDUCTIONLABEL>

Comments

No comments.
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6.2.22 VariableUse

Concrete Graphical Notation

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

Formal Description

context VariableUse
VARIABLEUSELABEL ::= self.componentinstance.name'.'variable.name self as context in <DATAUSEARGUMENTLABEL>
if not self.reduction->isEmpty() then
'locate’ self as context in <REDUCTIONLABEL>

else
endif
Comments
No comments.
6.3 Time

6.3.1 TimeLabel

Concrete Graphical Notation

H#ATOMICBEHAVIOUR# — — @TIMELABELLABEL

Formal Description

context Timelabel
TIMELABELLABEL ::= self.name

Comments

A TimeLabel shape shall be attached to the labelled AtomicBehaviour by athin dashed line.

6.3.2 TimelLabelUse

Concrete Graphical Notation

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

Formal Description

context TimelLabelUse
TIMELABELUSELABEL ::= self.timelLabel.name

Comments

No comments.
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6.3.3  Wait

Concrete Graphical Notation

wW
(DURATIONLABEL)

Formal Description

context Wait

DURATIONLABEL ::= self.period as context in <DATAUSELABEL>

Comments

The Wait shape shall cover al the lifelines of that component instance, which is referred to by self.componentl nstance.

6.3.4 Quiescence

Concrete Graphical Notation

Q

GATELABEL
(DURATIONLABEL)

Formal Description

context Quiescence
DURATIONLABEL ::= self.period as context in <DATAUSELABEL>
GATELABEL ::= self.gateReference.gate as context in <GATEINSTANCENAMELABEL>

Comments
GATELABEL isoptional.
If the Quiescence refers to a component instance (property self.componentinstance is set), then the Quiescence shape

o shal cover al thelifelines of that component instance
e and GATELABEL shall not be present,

otherwise the Quiescence shape shall

o dither cover only the lifeline of that gate, which is referred to by self.gateReference if notation (a) defined in
clause 6.5.1. isused
e or the GATELABEL shall be present if notation (b) defined in clause 6.5.1 is used.

6.3.5 TimeConstraint

Concrete Graphical Notation

HATOMICBEHAVIOURH# — — { TIMECONSTRAINTLABEL }
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Formal Description

context TimeConstraint

TIMECONSTRAINTLABEL ::= self.timeConstraintExpression as context in <DATAUSELABEL>

Comments

A TimeConstraint shape shall be attached to an AtomicBehaviour shape by athin dashed line.

6.3.6 TimerStart

Concrete Graphical Notation

X TIMERSTARTLABEL (DURATIONLABEL)

Formal Description
context TimerStart

TIMERSTARTLABEL ::= self.timer.name
DURATIONLABEL ::= self.period as context in <DATAUSELABEL>

Comments

The Timer Start shape shall cover al the lifelines of that component instance, which is referred to by
self.componentl nstance.

6.3.7 TimeOut

Concrete Graphical Notation

Y TIMEOUTLABEL

Formal Description

context TimeQut
TIMEQUTLABEL ::= self.timer.name

Comments

The TimeOut shape shall cover al the lifelines of that component instance, which is referred to by
self.componentl nstance.

6.3.8  TimerStop

Meta-Model Reference

Concrete Graphical Notation

X TIMERSTOPLABEL
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Formal Description

context TimerStop
TIMERSTOPLABEL ::= self.timer.name

Comments

The Timer Stop shape shall cover all the lifelines of that component instance, which is referred to by
self.componentl nstance.

6.4 Test Configuration

6.4.1  TestConfiguration

Concrete Graphical Notation

Test Configuration
TESTCONFIGURATIONNAMELABEL

Formal Description

context TestConfiguration
TESTCONFIGURATIONNAMELABEL ::= self.name

Comments

Into the lower empty compartment the elements of the TestConfiguration shall be placed.

6.4.2 GateType

Concrete Graphical Notation

[ GATETYPENAMELABEL
Data Type: DATATYPELISTLABEL

Formal Description

context GateType
GATETYPENAMELABEL ::= self.name
DATATYPELISTLABEL ::= self.dataTy pe.name->separator(’,')

Comments

No comments.

ETSI



28

6.4.3 Gatelnstance

Concrete Graphical Notation

GATEINSTANCENAMELABEL

Formal Description

context Gatelnstance
GATEINSTANCENAMELABEL ::= self.name [":' self.type.name]

Comments

In GATEINSTANCENAMELABEL the ;' self.type.nameis optional.

6.4.4 ComponentType

Concrete Graphical Notation

COMPONENTTYPELABEL

= L <GATEINSTANCENAMELABEL>
imer

TIMERLISTLABEL
Variable
VARIABLELISTLABEL

Formal Description

context ComponentType
COMPONENTTYPELABEL ::= self.name

TIMERLISTLABEL ::= self.timer.name->separator(',')

VARIABLELISTLABEL ::= foreach v:Variable in self.variable separator(',')

Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

self.variable.name "' self.variable.dataType.name

end

Comments

A ComponentType shape shall contain all Gatel nstance shapes defined for the corresponding ComponentType, at any

side or corner.

The compartments containing Timer and Variable are optional (that is any of them or both may be omitted). If an

optional compartment is present, its content shall also be present.

6.4.5 Componentinstance

Concrete Graphical Notation

COMPONENTROLELABEL [
COMPONENTINSTANCENAMELABEL

ETSI
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Formal Description

context Componentinstance

COMPONENTROLELABEL ::= if self.role = ComponentinstanceRole::SUT then 'SUT' else 'TESTER' endif
COMPONENTINSTANCENAMELABEL ::= self.name':'self.type.name

Comments

A Componentlnstance shape shall contain all Gatel hstance shapes defined for the corresponding ComponentType, at
any side or corner.

The terminal symbols'SUT' and ' TESTER' shall be typed in bold.

NOTE: If the Componentlnstance shape is used inside the Behaviour compartment of a TestSpecification shape,
all the rectangles representing the Gatel nstance(s) of a Componentlnstance may be |eft out, see notation
(b) in clause 6.5.1.

6.4.6 Connection

Concrete Graphical Notation

NAMEOFCONNECTIONLABEL
HGATEREFERENCE# HGATEREFERENCE#

Formal Description

context Connection
NAMEOFCONNECTIONLABEL ::= self.name

Comments

NAMEOFCONNECTIONLABEL is optional.
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6.5.1

Test Behaviour

TestDescription

Concrete Graphical Notation

Test Description
TESTDESCRIPTIONNAMELABEL

Parameter
TDPARAMETERLABEL

Test Objective
TESTOBJECTIVENAMELABEL

Configuration
TESTCONFIGURATIONNAME

Behaviour

<COMPONENTROLELABEL>
<COMPONENTINSTANCENAMELABEL>

1

<GATEINSTANCENAMELABEL>

Formal Description

context TestDescription

TESTDESCRIPTIONNAMELABEL ::= self as context in <NAMEDELE MENTLABEL>

30
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TDPARAMETERLABEL ::= foreach p:Parameter in self.formalParameter separator{',')

end

p as context in <ParameterLabel>

TESTOBJECTIVENAMELABEL ::= foreach t:TestObjective in self.testObjectivet newline()

t as context in <NAMEDELEMENTLABEL>
end

TESTCONFIGURATIONNAME ::= self.testConfiguration as context in <NAMEDELEMENTLABEL>

Comments

The compartments containing Par ameter, TestObjective and Behaviour are optional (that isany or al of them may be
omitted). If an optional compartment is present, its content shall also be present.

In the lowest compartment the the behaviour of the test description may be described. In this compartment, there shall
be as many Componentlnstance shapes as many component instances are defined in the TestConfiguration referenced in

a Configuration compartment.
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For each Componentl nstance shape either the rectangles representing the Gatel nstance(s) shall be (a) shown or (b) not
shown.

o In notation (a) from each gate instance a vertical line ("lifeling") shall originate, to which each Behaviour
element defined in that test description and associated with that gate shall be attached.

- If acomponent instance has only one gate the Gatel nstanceNameLabel is optional.

- If a Gatelnstance of a Componentlnstance is not connected in the TestConfiguration referenced in a
Configuration compartment, it is optional if that Gatel nstance and its lifeline are shown or not.

o In notation (b) from the Componentl nstance shape only one vertical line ("lifeline") shall originate, to which
each Behaviour element defined in that test description and associated with any of the Gatel nstance(s) of that
Componentlnstance shall be attached.

The time of alifeline passes from top to down.
Implementation only of one of the two notations (a) and (b) is required, the implementation of the other is optional.
If both notations are implemented, for a given Component| nstance, the two notations, (a) and (b) shall not be mixed.

NOTE: InaTestDescription the two notations, (a) and (b) may be mixed for different Componentl nstances, that
is for some Componentlnstance(s) the notation (a) while for other Componentlnstance(s) the notation (b)
may be used.

6.5.2 Behaviour

Concrete Graphical Notation

Thisisan abstract metaclass, therefore no graphical representation is defined.

Formal Description

n.a

Comments

To ashape of any subclass of Behaviour, the following test objective reference shape may be attached by a thin dashed
line.

Test Objective

#BEHAVIOU RH- — <TESTOBJECTIVENAMELABEL>

ETSI



32 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

6.5.3 CombinedBehaviour

Concrete Graphical Notation

type

[GUARDLABEL]

[GUARDLABEL]

periodic J period: TIMELABEL

S —

exceptionalType ‘

Formal Description

n.a

Comments

CombinedBehaviour is an abstract metaclass that can be refined to several subclasses. The figure above gives a general
overview, how the combined behaviour elements shall be organized. Further constraints are explained in the respective
subclauses describing the symbols of subclasses of CombinedBehaviour. Depending on the concrete type of the
CombinedBehaviour, it may or may not contain more than one blocks. The outermost border of the contained Block(s)
shall not not be visible. If more than one block is defined, they shall be separated by thin dashed lines. Any number of
periodic and/or exceptional behaviour may be attached in any order to a CombinedBehaviour.

A CombinedBehaviour shape shall cover al thelifelines.

6.5.4 Block

Concrete Graphical Notation

[<GUARDLABEL>]
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Formal Description
context Block

GUARDLABEL ::= self.block.guard as context in <DATAUSELABEL>

Comments

A Block shall not stand on its own, only as a part of a CombinedBehaviour. Therefore the border of the Block is not
visible (the border on the figure above is indicated only for visualization purposes). If a CombinedBehaviour contains
more than one Block, they shall be separated by dashed lines.

The [GUARDLABEL] is optional. If aBlock of a CombinedBehaviour contains a GUARDLABEL, it shall be placed in
between square brackets (' and '").

6.5.5 CompoundBehaviour

Concrete Graphical Notation

compound

[<GUARDLABEL>]

Formal Description

n.a

Comments

[GUARDLABEL] is optional.

6.5.6 BoundedLoopBehaviour

Concrete Graphical Notation

boundedLoop iteration: ITERATIONLABEL

Formal Description

context BoundedLoopBehaviour
ITERATIONLABEL ::= self.numlteration as context in <DATAUSELABEL>
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Comments

No comments.

6.5.7 UnboundedLoopBehaviour

Concrete Graphical Notation

unboundedLoop

[<GUARDLABEL>]

Formal Description

n.a

Comments

[GUARDLABEL] is optional.

6.5.8 AlternativeBehaviour

Concrete Graphical Notation

alternative

[<GUARDLABEL>]

[<GUARDLABEL>]

Formal Description

n.a

Comments

Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

Any number of blocks may be contained, they shall be separated by dashed lines.

[GUARDLABEL] of any block is optional.
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6.5.9 ConditionalBehaviour

Concrete Graphical Notation

conditional

[<GUARDLABEL>]

[<GUARDLABEL>]

Formal Description

n.a

Comments
Any number of blocks may be contained, they shall be separated by dashed lines.

[GUARDLABEL] of thelast block is optional.

6.5.10 ParallelBehaviour

Concrete Graphical Notation

parallel

[<GUARDLABEL>]

[>GUARDLABEL>]

Formal Description

n.a

Comments
Any number of blocks may be contained, they shall be separated by dashed lines.

[GUARDLABEL] of any block is optional.
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6.5.11 DefaultBehaviour

Concrete Graphical Notation

default

| [KGUARDLABEL>]

Formal Description

context DefaultBehaviour

DEFAULTCOMPONENTLABEL

DEFAULTCOMPONENTLABEL ::= if not self.guardedComponent->isEmpty() then

Comments

‘for Component ' self.guardedComponent.name
else

endif

A DefaultBehaviour shape may be attached to any CombinedBehaviour.

[GUARDLABEL] is optional.

DEFAULTCOMPONENTLABEL shall only present if guardedComponent is set.

6.5.12 InterruptBehaviour

Concrete Graphical Notation

Formal Description

context InterruptBehaviour

INTERRUPTCOMPONENTLABEL :

Comments

= if not self.guardedComponent->isEmpty() then

‘for Component ' self.guardedComponent.name
else

endif

An InterruptBehaviour shape may be attached to any CombinedBehaviour.
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[GUARDLABEL] is optional.

INTERRUPTCOMPONENTLABEL shall only present if guardedComponent is set.

6.5.13 PeriodicBehaviour

Concrete Graphical Notation

periodic period: TIMELABEL

[<GUARDLABEL>]

Formal Description

context PeriodicBehaviour
TIMELABEL ::= self.period as context in <DATAUSELABEL>

Comments
A PeriodicBehaviour shape may be attached to any CombinedBehaviour.

[GUARDLABEL] isoptional.

6.5.14 Break

Concrete Graphical Notation

<

Formal Description

n.a

Comments

The Break shape shall cover al the lifelines.

6.5.15 Stop

Concrete Graphical Notation

X

Formal Description

n.a
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Comments

The Stop shape shall cover all thelifelines.

6.5.16 VerdictAssignment

Concrete Graphical Notation

VERDICTLABEL

Formal Description

context Verdict

VERDICTLABEL ::= self.verdict as context in <DATAUSELABEL>

Comments

The VerdictAssignment shape shall cover al the lifelines.

6.5.17 Assertion

Concrete Graphical Notation

Assert

CONDITIONLABEL
otherwise VERDICTLABEL

Formal Description

context Assertion
CONDITIONLABEL ::= self.condition as context in <DATAUSELABEL>
VERDICTLABEL ::= self.otherwise as context in <DATAUSELABEL>

Comments

Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)

‘'otherwise' and VERDICTLABEL are optional. Either none of them or both of them shall be shown.

The Assertion shape shall cover al thelifelines.
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6.5.18 Interaction

Concrete Graphical Notation

Point-to-point Interaction

ARGUMENTLABEL
SourceGaTeLaBe. HGATEREFERENCE# HTARGETH TARGETGATELABEL

VARIABLELABEL

VARIABLELABEL := ARGUMENTLABEL
sourceGateLaee. BGATEREFERENCE# HTARGETH TARGETGATELABEL

Point-to-point Trigger Interaction

ARGUMENTLABEL
SOURCEGATELABEL #GATEREFERENCEH HTARGETH  TARGETGATELABEL

VARIABLELABEL

VARIABLELABEL := ARGUMENTLABEL
SOURCEGATELABEL #GATEREFERENCE# HTARGETH TARGETGATELABEL

Multipoint Interaction

ARGUMENTLABEL

sourceGaTELABEL. HGATEREFERENCE#H = HTARGETH TARGETGATELABEL
VARIABLELABEL
Multipoint Trigger Interaction
ARGUMENTLABEL
SOURCEGATELABEL #GATEREFERENCEH® HTARGETH TARGETGATELABEL
VARIABLELABEL

Formal Description

context Interaction

ARGUMENTLABEL ::= self.argument as context in <DATAUSELABEL>

VARIABLELABEL ::= self.target.variable.name

SOURCEGATELABEL ::= self.sourceGate.gate as context in <GATEINSTANCENAMELABEL>
TARGETGATELABEL ::= self.target.targetGate.gate as context in <GATEINSTANCENAMELABEL>

Comments
SOURCEGATELABEL, TARGETGATELABEL, VARIABLELABEL ":= ' are optional.

The ends of an interaction (GATEREFERENCE and TARGET) shall be placed onto the lifeline of the corresponding gate
instances, if notation (a) defined in 6.5.1 is used. If notation (b) defined in 6.5.1. is used, then the corresponding end of
an interaction shall be placed on the lifeline of the corresponding component instance and SOURCEGATEL ABEL, and/or
TARGETGATELABEL shall be present, respectively.

In case of a point-to-point or point-to-point trigger interaction, the VARIABLELABEL - if present - may be placed either
above the arrow as an assignment or under the arrowhead.

In case of a point-to-multipoint or point-to-multipoint trigger interaction, the originating GATEREFERENCE shall be
indicated by asmall black square, and there shall be as many arrows present as many destinations are in the point-to-
multipoint interaction. In this case, optionally there may be a VARIABLELABEL presented under each arrowhead.

ETSI



6.5.19 ActionReference

Concrete Graphical Notation

Action
ACTIONREFNAMELABEL
(ACTIONARGUMENTLABEL)

Formal Description

context ActionReference

ACTIONREFNAMELABEL ::= self.action as context in <ACTIONNAMELABEL>

40
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ACTIONARGUMENTLABEL ::= foreach d:DataUse in self.actualParameter separator(',')

d as context in <DATAUSELABEL>

end

Comments

(ACTIONARGUMENTLABEL) is optional.

In case the ActionReference is not related to a Componentlnstance (the componentl nstance property is not set), the
ActionReference shape shall cover al the lifelines, otherwise only all the lifelines of the referenced Componentlnstance.

6.5.20 InlineAction

Concrete Graphical Notation

INUNEBODYLABEL

Formal Description

context InlineAction
INLINEBODYLABEL ::= self.body

Comments

In case the InlineAction is not related to a Componentl nstance (the componentl nstance property is not set), the
InlineAction shape shall cover al the lifelines, otherwise only al the lifelines of the referenced Componentlnstance.

6.5.21 Assignment

Concrete Graphical Notation

Assignment

LHSLABEL := RHSLABEL
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Formal Description

context Assignment
LHSLABEL ::= self.variable as context in <VARIABLELABEL>
RHSLABEL ::= self.expression as context in <DATAUSELABEL>

Comments

The Assignment shape shall cover all the lifelines of that Componentlnstance which is referred to by the
componentl nstance property of the Assignment.

6.5.22 TestDescriptionReference

Concrete Graphical Notation

Test Description
TESTDESCRIPTIONNAMELABEL
(<TDARGUMENTLABEL>)
BINDINGSLABEL

Formal Description

context TestDescriptionReference
TESTDESCRIPTIONNAMELABEL ::= self.testDescription.name

TDARGUMENTLABEL ::= foreach d:DataUse in self.actualParameter separator(',')
d as context in <DATAUSELABEL>
end

BINDINGSLABEL ::= foreach ¢ : ComponentinstanceBinding in self.componentinstanceBinding separator(’,')
c.componentlnstanceBinding.actualComponent.name '->'
c.componentlnstanceBinding.formalComponent.name

end

Comments
(TDARGUMENTLABEL) and BINDINGSLABEL are optional (that is any of them or both may be omitted).

The TestDescriptionReference shape shall cover al thelifelines.
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Annex A (informative):
Examples

A.0 Overview

This annex provides several examples to illustrate how the different elements of the TDL Graphical Syntax can be used
and demonstrates the applicability of TDL in severa different aress.

Thefirst examplein clause A.1 demonstrates the usage of data-related concepts.

The second example in clause A.2 shows a scenario when a 'Tester' performs a test scenario on one interface of the
'SUT". The exampleistaken from ETSI TS 136 523-1 [i.1].

The third example in clause A.3 provides an example for interoperability testing in IMS. The exampleis taken from
ETSI TS 186 011-2[i.2].
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A.1  lllustration of Data use in TDL Graphical Syntax

Structured Data Type Data Element Mapping

MSG

MSG_mapping := record_message

session:SESSION_ID
Structured Data Instance !
REQUEST SESSION_ID

| session := -

session:SESSION_ID := session_id

Data Element Mapping
REQUEST_mapping := template_message_request

Y Data Element Mapping ]
Structured Data Instance MESSAGE_mapping := template_message ‘ o Data Resource Mapping
MESSAGE N 2 TTCN_MAPPING
structured Data Instance session :=? . Resource URI resource.ttcn3
RESPONSE
ion :=? s
‘ IO S Data Element Mapping
RESPONSE_mapping := template_response
Simple Data Type
SESSION_ID

"

Simple Data Instance |
SESSION_ID_1

Simple Data Instance
SESSION ID 2

Simple Data Type

Data Element Mapping
SESSION_ID_1_mapping :=id_1

Data Resource Mapping

Data Element Mapping %: RUNTIME_MAPPING

SESSION_ID_2_mapping :=id_2 Resource URI runtime://sessions/
1

Verdict
(from TDL)
Simple Data Instance | Simple Data Instance
pass:Verdict fail:Verdict
(from TDL) (from TDL)
Test Objective

CHECK_SESSION_ID_IS_MAINTAINED

Description

Check whether the session id is maintained after the first response.

| defaultGT
| Interaction: MSG

g:defaultGT

defaultCTwithVariable

Variable
v:MSG

Test Configuration
defaultTCwithVariables

TESTER = SUT

5S:defaultCTwithVariable g g UE:defaultCT

Figure A.1.1: lllustration of Data use in TDL Graphical Syntax Part 1
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TestDescription
exampleTD

Test Objective CHECK_SESSION_ID_IS_MAINTAINED

TESTER SUT
SS:defaultCTwithVariable UE:defaultCT
Tg 8
REQUEST_SESSI D
‘ QUEST_SESSION_| -
s RESPONSE
v
MESSAGE(session := v.session) -
alternativel
— RESPONSE(session := v.session)
’ 2 pass
= RESPONSE
fail

Figure A.1.2: lllustration of Data use in TDL Graphical Syntax Part 2

ETSI



45 Final draft ETSI ES 203 119-2 V1.2.1 (2016-07)
TITLE PR Y
Correct handling of DL ‘ Layen2 Bl ocH Taken from 3GPP TS &
lassignment / Dynamic case Data Transfer 36.523-1V10.2.0 (2012-09)
Time
Structured Data Type Simple Data Type Simple Data Type saiond
PDCCH PDU ACK (from TDL)
[c_rnti:C_RNTI] A A =
Simple Data Instance | Simple Data Instance Simple Data Instance
Structured Data Instance mac_pdu:PDU ‘ harg_ack:ACK five:second
pdcch:PDCCH ' (from TDL)
Simple Data Type Simple Data Type Simple Data Type
C_RNTI CONFIGURATION Verdict
TR h (from TDL)

Simple Data Instance Simple Data Instance

ue:C_RNTI unknown:C_RNTI
Action
preamble
Preamble:

The generic procedure to get UE in test state Loopback
Activated (State 4) according to TS 36.508 clause 4.5

is executed, with all the parameters as specified in the
procedure except that the RLC SDU size is set to return no
data in uplink.

(reference corresponding behavior once implemented

Test Objective
TP1

Simple Data Instance
RRCConnectionReconfiguration:

Simple Data Instance Simple Data Instance

CONFIGURATION pass:Verdict fail:Verdict
(from TDL) (from TDL)
Actil
Cc ':: Annotation Type Annotation Type
Presondiion TITLE STEP

Pre-test Conditions:

RRC Connection Reconfiguration

Annotation Type
PREAMBLE

Annotation Type
‘ PROCEDURE

Annotation Type
‘ PRECONDITION

Test Objective
TP2

Description

Description

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignment on the PDCCH for the UE’s C-RNTI and
receives data in the associated subframe and UE performs HARQ operation }
then { UE sends a HARQ feedback on the HARQ process }
}

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives downlink assignment on the PDCCH with a C-RNTI
unknown by the UE and data is available in the associated subframe }
then { UE does not send any HARQ feedback on the HARQ process }
}

Objective URI
TS 124 229 [1], clause 4.2A, paragraph 1

defaultGT
interaction: ACK, PDU, PDCCH, C_RNTI, CONFIGURATION

g:defaultGT

defaultCT

Objective URI
36523-1-a20_s07_01.doc::7.1.3.1.1 (2)

Test Configuration
defaultTC
TESTER i . sUT
SS:.defaultCcT g g  UEdefaulCT

Figure A.2.1: lllustration of an interface testing in TDL Graphical Syntax Part 1
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Note 1: For TDD, the Sy
e timing of ACK/NACK is
not constant as FDD, see

Table 10.1-1 of TS 36.213.

TESTER SUT
SS:defaultCT UE:defaultCT
g '8
P Action
PRECONDITION ‘ preCondition
: \
[ Action
PREAMBLE T preamble
— PROCEDURE }
STEP h - ‘
| pdechic_rnti = ue) - SS transmits a downlink
1 assignment including the C-
RNTI assigned to the UE
PROCEDURE R
— N
STEP .
___________________________________ mac_pdu =~ ... SStransmits in the indicated
2 downlink assignment a RLC
PDU in a MAC PDU
" PROCEDURE [\
STEP N )
— - harg_ack Check: Does the UE transmit
3 ‘ an HARQ ACK on PUCCH?
- PROCEDURE N
™ b
STEP N 7 )
pdcch - SS transmits a downlink assignment
4 to including a C-RNTI different from
the assigned to the UE
—— PROCEDURE i\
STEP ™ "
mag pdu - SS transmits in the indicated |
5 downlink assignment a RLC
PDU in a MAC PDU
alternative
- harg_ack
STEP e
6 ’ P fail
PROCEDURE
Q
Check: Does the UE send (five)
any HARQ ACK on PUCCH? ‘ *'7
\ ‘ ’
> pass

Figure A.2.2: lllustration of an interface testing in TDL Graphical Syntax Part 2
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A.3  Interoperability Testing

IMS NNI General

Capabilities
TITLE .
N \\\
|SIP messages longer Taken from ETSI TS 186
than 1500 bytes 011-2 V3.1.1 {2011-06)
Structured Data Type
MSG Simple Data Type
CONTENT
[TCP:CONTENT] Simple Data Type
m. A VerdictType
e Simple Data Instance (frem TDL)
tep:CONTENT T
Structured Data Instance Structured Data Instance )
MESSAGENSG ! DELIVERY REPORIMSG H Simple Data Instance Simple Data Instance
Structured Data Instance Structured Data Instance pass:VerdictType fail:VerdictTvpe
DING:MSG M 200 OK:MSG (from TDL) | (from TDL)
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 IP bearers established to their respective
IMS networks as per clause 4.2.1
- UE_A and IMS_A configured to use TCP for transport
- UE_Ais registered in IMS_A using any user identity
- UE_Bis registered user of IMS_B using any user identity
- MESSAGE request and response has to be supported at 1I-NNI
(TS 129 165 [16]
see tables 6.1 and 6.3)
Annotation Type Annotation Type Annotation Type Annotation Type Annotation Type Annotation Type
TITLE STEP PROCEDURE PRECONDITION ‘ PREAMBLE SUMMARY
Test Objective
TP_IMS_4002_1
Test Objective
uc_os_|
Description
ensure that { Objective URI
when { UE_A sends a MESSAGE to UE_B containing a Message_Body ts_18601102v030101p.pdf::4.4.4.2

greater than 1 300 bytes }

then { IMS_B receives the MESSAGE containing the Message_Body
greater than 1 300 bytes }
}

Objective URI
t5_18601102v030101p.pdfi:4.5.1.1 (CC 1)
TS 124 229 [1], clause 4.2A, paragraph 1

Figure A.3.1: lllustration of an interoperability testing in TDL Graphical Syntax Part 1
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g:defaultGT
defaultGT — 1
interaction: MSG USER
Test Configuration
CF_INT_CALL
TESTER TESTER
USER_A:USER IMS_A:IMS
(Fs =1
) 8 & B
] ;
TESTER TESTER
UE_A:UE IBCF_A:IBCF

TESTER
USER_B:USER

[

TESTER
UE_B:UE
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g:defaultGT g:defaultGT g:defaultGT
|
UE IMS IBCF
TESTER
IBCF_B:IBCF
g
y ‘ SUT
‘ IMS_B:IMS
g

Figure A.3.2: lllustration of an interoperability testing in TDL Graphical Syntax Part 2
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Test Description
TD_IMS_MESS_0001

‘ Parameter default_timeout:second

N

N

SUMMARY

IMS network shall

support SIP rr g
Test Objective Phase 3 must get accepted
Configuration CF_INT_CALL
TESTER TESTER TESTER TESTER TESTER SUT TESTER TESTER
USER_A:USER UE_A:UE IMS_A:IMS IBCF_A:IBCF IBCF_B:IBCF IMS_B:IMS UE_B:UE USER_B:USER
{
L] L1 L B J L L] ]
£ g g g g B g g
\\, Action
PRECONDITION preConditions
~
~ ] Action
PRECONDITION preConditions
N |
ey Action
PRECONDITION preConditions
£ Action
PRECONDITION preConditions
N
STEP i
L E: E
. MESSAG - ‘ “
STEP
i MESSAGE.| ol e -
N 2
STEP S
- 3 MESSAGE__ i N
STEP b
MESSAGE X
| MESSAGE__
; 4
STEP =) MESSAGE(TCP := tcp)
— = — ™
5 STEP X
| by
| MESSAGE_| .
™
STEP S
i . LN DING - :
. M2000K STEP 3
STEP M 2
™ <M_200 0K
| &
e 00K | e STER L
™
b5 10
SIER s <M_200_0k
11 \
| M_200.0K STEP | ™
STEP ™ 12
13
alternative
D‘EEVER\LREPORT
Q
(default_timeout)

Figure A.3.3: lllustration of an interoperability testing in TDL Graphical Syntax Part 3
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