°
w SLOVENSKI STANDARD

SIST ES 201 873-1V4.12.1:2020
01-julij-2020

Metode za preskusanje in specificiranje (MTS) - 3. razli¢ica zapisa preskusanja in
krmiljenja preskusov - 1. del: Jedrni jezik TTCN-3

Methods for Testing and Specification (MTS) - The Testing and Test Control Notation
version 3 - Part 1: TTCN-3 Core Language

Ta slovenski standard je istoveten z: ETSIES 201 873-1 V4.12.1 (2020-05)

ICS:

33.040.01 Telekomunikacijski sistemi na Telecommunication systems
splosno in general

35.060 Jeziki, ki se uporabljajo v Languages used in
informacijski tehniki in information technology
tehnologiji

SIST ES 201 873-1 V4.12.1:2020 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST ES 201 873-1 V4.12.1:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST ES 201 873-1 V4.12.1:2020
https://standards.iteh.ai/catalog/standards/sist/8b8e3b75-6cdb-4b7c-a856-
fefa3a96479b/sist-es-201-873-1-v4-12-1-2020



ETSIES 201 873-1 va.12.1 020-05)

Methods for Testing and %Eecification (MTS);

The Testing and' Tes Notation'version 3;
Part 1{<TTGN:-3(Core'L.anguage

SIST ES 201 873-1 V4.12.12020
https/standards.iteh.ai/catalog/standards/sist/8b8e3b75-6¢db-4b7c-a856-
fefa3a96479b/sist-es-201-873-1-v4-12-1-2020




2 ETSI ES 201 873-1 V4.12.1 (2020-05)

Reference
RES/MTS-201873-1V4.12.1

Keywords
language, methodology, testing, TTCN-3

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association & 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 prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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.org/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.

© ETSI 2020.
All rights reserved.

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.
oneM2M™ |ogo is a trademark 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.

ETSI



3 ETSI ES 201 873-1 V4.12.1 (2020-05)

Contents

Intellectual Property RIGNES.... ..o 13
01 Yo (o SR 13
Modal VErDS tEMINOIOQY .......ccveeeeitieeeie ettt e s re e et e s re e s e s aeeaeestesseesesreeaeesenrens 13
1 o0 0L S SST 14
2 L= £ 101 ST 14
21 NOIMBLIVE FEFEIENCES ...ttt ettt ettt ettt a et e se e be s eeebesaeeaeeneessenbesaeeteeneeneeneenseseeens 14
22 INfOrMELIVE FEFEIENCES. ...ttt st sttt et et e e seeeteeneeneeseeneesee e 15
3 Definition of terms, symbols and abbreviations.............ccceviiveieie e 16
31 1= 10O 16
3.2 Y 1210 S 22
3.3 ADDIEVIBLIONS ...ttt e bbbt se e b e bt b e e he e e e b et bt s Rt ene e e n e e erenns 22
4 100 1 Tox A o o TSSO 23
40 LT 07 PRSP 23
4.1 The core language and presentation fOIMELS ...........cuieeiireinir e 24
4.2 Unanimity of the SPECITICALION ........coviiiieieie e 25
43 (001070 7= o TSSO 25
5 BaSiC 1angUage ElEIMENLS .......c.coiiiiiriesire et sttt st n e e renre e 25
50 GBNENEL ...ttt bbb h e h e R e Rt R R R R e e e R e R e R e bRt b e e e et e e e nbenaeeneas 25
51 Identifiers and Keywords ... i b B e e 0 e B0 0 T L B e T T Fe et enee e 26
5.2 S 0] 0L 1 T e e e e SO S 27
5.2.0 (€11 A RS N SO N R SRR 27
521 Scope of formal parameterS. .. s 29
522 UNiQUENESS OF THENTITIEIS ...ttt b e bbb sne e 29
53 Ordering of language elements....xlo. i 0L L VA L L2l 30
54 Parameterizatiamtps:/standards.fehailcatalog/standands/sist/8h8e3075-6cdh-4bTe:a8 305 o 30
5.4.0 Generdl .........ccoceneee... f2123296479b/8i8t265-:200 28732 Levd=d 201220200 e 30
54.1 FOrMEl PAIAIMIELES ... .oveeieeiecee et s e te e e saeesaeesae e teen e estessaesseesreensesnnesneesaeenseenes 31
54.1.0 LC T o1 o SRS 31
54.1.1 Formal parameters Of KinNG VAIUE...........cccveiieiie ettt e 31
54.1.2 Formal parameters of Kind teMPIELe...........ccoueieerieieie e 34
5.4.2 F o 0= 7= =001 = £ T 36
55 CYClIC DEFINITIONS. ...ttt b bbb e b b e bt bt eb e sbeseebesb e e et e s b e e enenbe e 41
6 TYPES ANA VBIUES ...ttt sttt st ettt e st e et esbeese e besaeesesteensestesteennensenrens 42
6.0 LT 0T PRSP 42
6.1 BaSIC tYPES AN VAIUES.........oieiieiiiiiet ettt bbb bbbt bbb e et nb e 43
6.1.0 SiMple basiC tyPeS @NU VBIUES.............oieeiieiecie sttt stae et ae s ae e e e e saeenne e snnesnaenneens 43
6.1.1 BasiC String tYPES N VAIUES........cooieiee ettt sttt et ettt teeaesnaesanesneenneenes 44
6.1.1.0 LC T o1 - SRS 44
6.1.1.1 Accessing individual String EleMENES.........ccvceeiieiiee e 46
6.1.2 SUBLYPING Of DASIC LYIES....eeieieeeietiesiee et s ettt sr e e st et e e teetesneesaeesseesseenseensesnennsenns 47
6.1.2.0 LT 0T | RPN PTR 47
6.1.2.1 LiStS Of LEMPIAIES ...ttt 47
6.1.2.2 LiSES Of LYDBS ..ttt ettt b bbbt h b et b e et b e et R et b e e b re e 47
6.1.2.3 RENGES......e e e e 48
6.1.24 SUHNG 1ENGEN FESIIICIIONS ...ttt 49
6.1.2.5 Pattern subtyping Of charaCter StHiNg tYPES ......c.cvirieiririeriereee s 49
6.1.2.6 Mixing SUBLYPIiNG MECNANISIMS.......cieiiieieese ettt te et e e e s e et eenteesaessaesaeeneeeneas 49
6.1.2.6.1 Mixing patterns, liStS and FANQES.......cccvveureiieiesteese e e e ee e sae e see e e e e e ste e reenaesnaesreeas 49
6.1.2.6.2 Using length restriction with other CONSLraiNtS...........ccvvveriierieiese e 50
6.2 SErUCLUred tYPES @NA VAIUES........oceeeciee ettt e e te s e s e sreesaeeaeenteenaessaesteesteeneeeseennas 50
6.2.0 LCT= 0T o TSRS 50
6.2.1 RECOIA tYPE @NU VBIUES.........c.eeieee ettt tee st sae e s te e ae e e e ae e st e e be e teentesneesneesneesneeneenes 52
6.2.1.0 LT 0T PRSP 52

ETSI



4 ETSI ES 201 873-1 V4.12.1 (2020-05)

6.21.1 Referencing fields Of @reCord tYPR.......c.ciuiririiirieieereee e 55
6.2.1.2 Optional ElemMENtS N @TECONM.........ceiirieeirierieert bbb e 56
6.2.1.3 Nested type definitions fOr fIeld LYPES .....ovcviiieieie s 56
6.2.2 St LYPE ANA VBIUES ...ttt bttt b e b e bt b s b et en e 57
6.2.2.0 LT 0T PSSRSO 57
6.2.2.1 Referencing fields Of @ SEL LYPE.... .o ee e 57
6.2.2.2 Optional ElEeMENES TN @ SEL ......ccccieiieeee et e e te e sreesreesreesaeanseenes 57
6.2.2.3 Nested type definition for field tYPES........ccverieciee e 57
6.2.3 Records and SetS Of SINGIE LYPES ...coui ittt ettt e aeeaesaeesreenneenes 57
6.2.3.0 GBINETEAL ...t R et nns 57
6.23.1 Nested tyPe AEfiNITIONS........c.oiiiiie bbb 60
6.2.32 Referencing elements of record of and et Of tYPES ......cceiriieirice s 60
6.24 Enumerated type AN VAIUES .........c.ooiiiiiieiecete ettt st sttt s nne e 61
6.2.5 LU T 0TS 63
6.2.5.0 GBINETEL ...ttt b bR AR R bR bbbt b et b nene 63
6.251 Referencing fields Of 8 UNION LYPE ..o 64
6.2.5.2 107 o 1Ko 1= o I 9o o T 65
6.2.5.3 Nested type definition for field tYPES.........oceeiiecie s 65
6.2.6 LI LLS= 1)1 S 66
6.2.7 F N = 7 PSP URUR RPN 66
6.2.8 LI S0 =0 1Y = 68
6.2.9 COMMUNICALION PO TYIES... . eeeueieteesteeieeieseseeseesreesseesseeseessesseesseesseeteessesseesseesseesseenseenseassessenssenss 68
6.2.10 COMPONENT LYPIES ...ttt r e sttt r e r e r e Rt st e e e s e e e s e nr e sreer e e se e e e nnenrenneereas 70
6.2.10.1 Component tyPe defiNItioN...........c.ciiiie e 70
6.2.10.2 REUSE Of COMPONENE LYPES ...ttt sttt ettt sb e et sb e et et se et en e ebesre e 71
6.2.11 COMPONENT FEFEIEINCES ... .eveeeeteieei ettt ettt b et b et b et b s e e bt sb e e bt s e s s e bt se b e e s 73
6.2.12 Addressing entitiesinside thelSUT 8 A B B BB D L T e 75
6.2.13 SUBtYPING Of S UCIUN B LY PES .. e e e et vt e ettt 77
6.2.13.0 General ..ol grdram g otk anemesr e e Do B 77
6.2.13.1 Length subtyping of record of S and sat Of S ... e 77
6.2.13.2 List subtyping of structured types and anytyPe.........ccvecveeereeseesieseee et 78
6.2.13.3 Subtyping of the iterated type of record ofs and'set’of S LAl ..o 8l
6.2.13.4 Mixing stibtypingamechanisms: o slandardssisl om0 n 000 Ao, 82
6.2.14 Thetimer type.............[al2a 00 /0h st asn 0 a8 705 vt 20 La 2020 e 82
6.2.15 MBI EYPIES ... e e 82
6.2.15.0 GBINETAL ...t R b e h bR h b et b et b nene 82
6.2.15.1 MaP TYPE DEFINITION. ...ttt bbbt 82
6.2.15.2 Indexed ASSIGNMENE NOLALION..........ceiirieiie ettt bbb sre e 83
6.2.15.3 UNMEPPING KEYS. ...ttt ettt b st b s s bt et b e e et b e e es bt senae e s 83
6.2.15.4 INOEX NOTBLION. .....ceeeeeveeeeere ettt r e r e e r e e r e nr e e resn e e erenre e renre e 84
6.2.15.5 AcCesSING the KeYS Of @M@ .......coiiieie ettt nnee 84
6.2.15.6 AcCCeSSING the ValuES Of @M @D .....ccciiiee ettt e a e e naennee s 85
6.2.15.7 Referencing of EIements Of @M ap.......ccoiveii it 85
6.2.15.8 Nested type AefiNITIONS........ccceiee e e e e e reere e 85
6.2.16 LI LS00 = 11 = 85
6.3 TYPE COMPALIDITTITY ..ottt 86
6.3.0 GNETEL ...ttt h et bt b bt bbb bt R R £ R R R R E R h R e R Rt Rt h e e e n e n s 86
6.3.1 Compatibility Of NON-SIFUCTUFE TYPES ......cuevieetiriieeeereee e 86
6.3.2 Compatibility Of SITUCIUNEH tYPES......c.eivieciiriiietert ettt 88
6.3.2.0 GBINETEL ...ttt bbb AR R bRt bbb et b et e e 88
6.3.2.1 Compatibility Of eNUMEraLEO tYPES .....cvieeieriiieereee e e 88
6.3.2.2 Compatibility of record and reCord Of tYPES ......ocueieeiee i 89
6.3.2.3 Compatibility Of Set and SEt Of LYPES......eeiveeiieeee e 90
6.3.24 Compatibility Of UNION TYPES.......ecouieieeieie sttt et sneeaesneesneenseenes 91
6.3.2.5 Compatibility Of ANYLYPE TYPES ....ccveeieeiece et re e et sae e e e e sneeneenes 91
6.3.2.6 Compatibility bEtWEEN SUD-SLIUCLUIES.........cceeieeieeie et ne s 92
6.3.2.7 Compatibility Of the OPEN TYPE.......ceiiiee e 92
6.3.3 Compatibility Of COMPONENE LYPES......civieieirieietert ettt 93
6.3.4 Type compatibility of communication and connection OPErationsS............cceveereeeeereereneseese e 93
6.3.5 LY 0L e 0177 = Yo o SO SO TR P TSRO PT SR 94
6.3.6 Type compatiDility Of POt EYPES.....c..ouiiiieciie bbb e e 94
6.3.7 Type compatiDility Of TIMEr TYPES. ..ot e 94

ETSI



6.3.8
6.4

7.0

7.1
7.1.0
711
712
713
714
7.15
7.16
717
7.18
7.1.8.0
7181
7.182
7.1.8.3
7.184
7.2

8.2
8.2.0
821
822
8.2.3
8.2.3.0
8231
8.2.3.2
8.2.33
8.2.34
8.235
8.2.3.6
8.2.3.7
8.2.38
8.24
8.25
8.3

9.0
9.1
9.2

10

11

11.0
111
11.2

12
13
14

15
15.0
151

5 ETSI ES 201 873-1 V4.12.1 (2020-05)

Type Compatibility Of MaP TYPES.....c.eiiiiiiereeie ettt bbb bbb 94

TYPE SYNMONYM ... s b s e e sa e e e s ae e ea e e e b e e s b e e b e e n e s n e s n e sae e sreesreenne s 94
(0TS0 1RSI 9
GBNENEL ...ttt bbb h e h e e R e R Rt R SRR e e e R e R e R e be Rt b e e e et et e nbenaeereas 94
(001 = (0] £ T PSPPSR 95
GBINENEL ...ttt e bR E e e R e R R R e e e e R e £ e R e Rt she b e e e et e nnenrenreeneas 95

F N Lt a0l T olo o == (] = 97

LIRS0 0= = () 97
REIELIONE] OPEIEEOIS. ... ..ttt ettt sttt ettt st b e et b e et b e se et eb e se e st eb e sbe e ebesbe e ebenre e 98
LOGICAl OPEIGLOIS ...ttt sttt ettt b e et h e bt h e b s e st e b e he b e s e bt b e ne e bt eb e s et sbe e et ere e 101
BiTWISE OPEIGLOIS ...ttt ettt ettt bbb et bbbt bbbt b e et b e et b nns 101

ShITE OPEIBLOIS. ... ottt bbb e b e bbbt et e st b e b e e e e ebesbeneenenbe e 102
L0z (ST 0] 01 = 0] £ OO PP 102
Presence ChECKIiNG OPEIEIONS. ........cviieiiee ettt sttt ettt b et b e bbb e 103
GBNETEL ...t bbb bR R R e e bRt R et ehe bt et e e r e e 103

RSN B o S= R0 0= = (] S 104

RSN ES e 10 < 0] 0 = o S 105

RSS2z 1 =Yoo < = (] S 106

I LSNES 0010 a0 o] 0] = o S 108

Field references and liSt BlEMENES.........coi i bbb 109
Decoded field FEFEIEINCE. ........oiie ettt sttt st s neeae e eneeseesaesaeeneas 109

AV 00 1 =S 3SR 110
LT 0T SR 110
Definition Of @MOGAUIE .......c.oiiiiiiiei e bbb bbbt b e e e e e b e b eneas 110
MoOdUle AEfINITIONS PN ......c.eeeeeeeeeceee et se e sae e s reenaeenteentesraesreesreesreenreennas 111
Generdl..........3- Lol S LA NIDAREI). PRE N B AN e 111

Koo [N Lo 7= =0 1< = 112
Groups of definitions........ . & L R O B B R R E e 113
IMPOrting froM MOAUIES ... ..ooieee et e sttt et et esraesre e teeseeneennas 114
LT 0T T 114

General format Of TMOrt o s e e e i et 114
Importing single definitioNs ... 121

IMporting grouUps..... o L e, 122

Importing definitions of the SAME KING ...........ccoiiiiiiie e 123

Importing al definitions of @MOUIE............coeeiieii e 123

Import definitions from other TTCN-3 editions and from non-TTCN-3 modules..................... 124

Importing of import statements from TTCN-3 MOAUIES.........coovevecieeeee e 126
Compatibility of language specifications in iMPOIS........ccoieiierieere e 127
Definition of friend MOAUIES............coiiiiie e e 128
VisiDility Of AEfiNITIONS......ccueiie et e e et e naesneennee s 128
MOAUIE CONEFOI PAIT ...ttt ettt ettt e e b et b et b bbb s e s bt e nne e enes 130
Port types, component types and test CoNfigUIrations...........ccovuirererereneneeseses e 131
LT 0T RSP 131
(0] 00]0/0 81T o= 1 o g I oo K= RURRSRR 131
LIS ST (T 1= o= R 134
DECIariNg CONSIANES ......cuiiieeiesie ettt sttt estesaeeeesteeneestesreensesneeneensenneens 136
DEClaring VaralES..........cueiieeieiise e e 136
LT 0T SR 136
VAIUB VANTBDIES. ...ttt sttt ae et e e e tenteseesbesneene e e e teseeseeeneenean 137
TEMPIAE VAITADIES ...ttt b et b bbb e b b e neere e 138
D= o= T 0o (] 0= PSSP 139
DECIANNG MESSAGES.....ceervertete sttt ettt sttt b e et ae st ek s st b e s e et e e e e e e ese e b e e neanenbeanenennas 140
Declaring ProCeaUre SIGNAIUIES........c..oveererieeesiesiesie e ssesee et sae st ssesaesesee e e e e e ssessesseseneas 141
DEClaring tEMPIALES.........ocveeecie ettt e e e e s e et e st e eaeesbesreensesaeeaeensesneens 142
GBNETEL ...t bt e h b h e h e e R R R R R R e e e e e e R Rt beeReehe e e e nnenre b nreeae 142
Declaring MeSSage tEMPIALES ........ecvi e e st et e et e eae e e sneesneenneenes 143

ETSI



152
15.3
154
155
156
15.6.0
156.1
156.2
15.6.3
1564
15.6.5
15.7
15.7.0
1571
15.7.2
15.7.3
15.7.4
15.8
159
15.10
1511

16
16.0
16.1
16.1.0
16.1.1
16.1.2
16.1.3
16.1.4
16.1.5
16.2
16.2.0
16.2.1
16.3

17
18

19
19.0
191
19.2
19.3
1931
19.3.2
194
195
19.6
19.7
19.8
19.9
19.10
1911
19.12
19.13
19.14

20

20.0
20.1
20.2

6 ETSI ES 201 873-1 V4.12.1 (2020-05)

Declaring SIgNature tEMPIBEES .........coueeiiirieerieieeri ettt b et b ne et b et b b 145
Global and [0CEl LEMPIBLES .......c.eiteieeeieeeet et bbb et sbe e 146
IN-1NE TEMPIBEES. ...ttt b et b bt b e bbb bt b et b e b e ene e s 147
MOTIfIE TEMPIALES.......eeeeeeteee et bbb et b et nbennns 148
Referencing elements of templates or template fieldsS.........cooieiineinne e 152
GBINENAL ...t E bR Rt R e e bRt R e Rt Rt bt et en e e nr e be Rt eneeneen 152
Referencing individual String €lemMENtS..........ccveiveeiieie s 152
Referencingr ecor d and Set fieldS......ccooveieceee e s 152
Referencingr ecor d of and set Of @ementS......cooo i 153
Referencing SIgNature ParaiMELErS........ciceicueieeeeeseesees e e e estesaeseesreesaeesse e teesteessessaesseesseesesnsesnnas 157
Referencing UNi 0N alterNaLiVES.........c.oiiiiiiiee et s ere e 158
Template matChing MECHANISMS .........ccuiiiicic et esraesre e reereeeeennas 159
GBINENEL ...t E e E R Rt h e e b et R e Rt Rt b e e e et e e e b e Rt eneennen 159
SPECITIC VBIUBS ...ttt ste e te et e e ae e e seente e e enteentesneesnnesnnenneenes 160
Specia symbolsthat can be used instead Of VAIUES............cceeeeeeeiieiice e 161
Special symbolsthat can be used iNSIAE VAIUES..........coeeieeii e 162
Special symbols which describe attributes of ValUES.............ccoiieiiiiiii e 162
TEMPIAEE RESITTCIIONS. ...t ettt bbbt b bbb e e bt s e e b b neenesre e 163
= (o g @] o1 = (o OSSOSO SRR PSP 165
VBIUEOF OPEIGLION .....uetieetiitieet ettt b bbbt et b e et bt e bt b ne b e s 167
Concatenating templates of String and lISt LYPES ........oieiiieirireeee e 167
Functions, altStepS AN LESICASES ......ocviieriiieece ettt st ne e ne e 170
GBNETEL ...ttt bt h b h e a e e R R R R R R e e e e e e Ee Rt beeReehe e e et nee b e eae 170
FEUNCLIONS.....e ettt bbbttt b e bbbt e b e et e b e e e b e b se e eb e e st ese e e e e e neenbennis 170
GBINENEL ...t E e E R R R e e b et R e Rt Rt bt e e et e e e benaeeneeneen 170
[INVOKING FUNCE @S . .. . 5008 B 00 e 0 TS« 50 B T T T TP T TR Fe ettt 173
Predefined functions-.. . 4 L 173
ExXternal fUNCLIONS. ......cooe fombieraresnsesnBhnnensnes Bongee S adesms Baseesrasd e eneeneeneenenseessessessennesneeseensensessessesnes 176
Invoking functions from SpecifiC places .. o L e 176
EXPlICit CONIOI FUNCLIONS......c.eitiieiettieeeete et 178
ARSERS. ..o LSS 200 8730 L VL L2 L2020 e 178
General ...... https:/standards.iteh.ailcatalog/standards/sist/8h8e3b75-66dbr-ABTG-a8 56w+ veueraeesrereriernenas 178
INvOKiNg altsSteps.......... 62 606 A 70k b e ok L& Todee dewiithash 2ol a2 ke eere et esteesteestesteesreesreeseeenne e 180
QL= 0TSSP R PR PRPR 181
RV o S SOSRSR 182
Overview of program statements and OPErationNS..........ccceeceieereceeie s 182
BasiC Program SIAlEIMENTS........c.oieeiiie ettt et s b st e e e e sreeae e besaeesaenresneens 185
GBNETEL ...t bt h b h e h e e R R R R SRR e e e e R e R Rt Rt eReehe e et e e b e e ene 185
S T 110 1SS 185
THE IT-E1SE STAIEIMENL ......eeeeeceee et bbbt e b et eb e s e ne e e e b e neeene s 187
THE SEECE STAIEIMENLS ...ttt e bbbt bt st e e e e e e b e sbeebesae e e e e e nbennenne s 187
The SElECt CSE STALEIMENL ......ccueeeiiee ettt ettt see e st s aeese e e e e e neenteseesneas 187
The SEleCt UNION SEALEMENL ........oeiieeereisie ettt se e be e sreeseese e e e e eneeneenseseesnens 189
THE FOF SEBEEMENT ...ttt ettt et e e st et e s beeaeese e e eneeseeabesaeeseseeeneeneeneensesaenneas 190
THe WHhIl@ SEBEEMENL.......c.eeeeeeree ettt ettt ae et e e e e seesbesaeeaenbeeneeneeneeneesaesneas 190
The DO-WhIl@ SEAEEMENL ..ottt e et e e e eesbesaeebeeneenee e e neesaeeneas 191
The LalDE] STAEEIMENL ..ottt e et ae s e e neenteseesbeeneeneeneeneenaeeneas 191
TNE GOLO SEAEEIMIENL ...ttt bt a et e e e sa e eb e s bt st e se e e e beseeeb e e aeenee s enbenreeneas 192
The StOP EXECULION SLALEIMENL........cveeeieeeeeteesteeieeie e see s e seesteeste s e s e saeesse e seesteeseeesaessaesseesseenseenseennan 193
THE RELUIN SEBEEMIENT. .......eetecteeeete ettt e bbbt b et ese e b s bt sbeeb e s ae e e e e e besreeneas 193
QLIS a0 R = =11 | S 194
THE Break SLAEMENT ... .ottt b et h et se e bbbt b e st e ne e e e b e nbeene s 196
The CONtINUE SEBEEMENT ..ottt et se et et e st e beseeebeeseeseeeessesbesaestesneeneensensesaesneas 196
SEAEEMENT DIOCK ...ttt st eae et e e e neeseesbesreeneeneens 197
Statement and operations for alternative behaviours..............coeeerninne 197
LT 0T SR 197
The SNaPShOt MECHANISIM........eeiieie e et e e e s e s ta e reesreenneenneennas 198
TRE AIT SEALEIMENT ...ttt e et b e bt b e st s e e e e nb e b e seeeb e s ae e e e nrenbesreeneas 198

ETSI



7 ETSI ES 201 873-1 V4.12.1 (2020-05)

20.3 The REPEAL SLAIEMENT ......eeeceeieeeetet ettt et st b e et b e e et et se e et esbenneneere e 202
204 The INtErlEaVE SLAEEMENT ..ot sttt et e s e e besbesaeesesaeeneeneensesaeeneas 203
20.5 DEfAUIT HANAITNG ...ttt bbb et b bbb 205
20.5.0 (€= 0T - TSRS 205
20.5.1 The default MEChANISIM ..o ettt s e e et ae e e e neesteseenneas 206
20.5.2 THE ACHVELE OPEFELION.......ccuieiieieeieseesee st e ste e ste st e s e s e e ste e teestessaesseesteesseenseensesneesseenseenseensenneesnensn 206
20.5.3 The DEaCtiVale OPEIALION .......ccieieeieee e st e st te et e sttt e e te e e st et e e teestesseesseesaeesseenseenseensenneennensn 207
21 Configuration OPEIELIONS..........ccertirtirierreiereeee sttt se s s et et be b e s e s ns e e e e eneeseeneeresnennens 208
21.0 L= 1= SRS S 208
211 CONNECEION OPEIELIONS.......cueeveieeieete sttt ettt ettt e et e et et b et b e s e et b e s b et eb e s e et ebensenesbe s e e e ebennens 209
21.1.0 (€= 0T - TSRS 209
2111 The Connect and Map OPEIALHIONS .......co.ioueiriiieirerie ettt bbb 210
2112 The Disconnect and UNMmBap OPErationNS ..........coueererieiererieieesieiee s 212
21.2 TESE CASE OPEIBLIONS. ...t ettt sttt ettt ettt eb s b et bt sb e e b e sb et ekt sb e e eb e sb et eb e e b e e et e sb e e ebenbeneenenre e 213
21.2.0 (€= 0T o TSRS 213
21.2.1 =S oS oS (o] oo oL = 1 o o SRS 214
21.3 Test COMPONENE OPEFBLIONS. .......ciueieeieerteerteeeeeeeseesteesteesteetesaeseesseesreesseaseasseaseeaseessessseesseessesssesses 214
21.3.0 (€= 0T o TSRS 214
21.3.1 THE Creal OPEIAliON......cceeciieieeie e see st e e ste e ste s e st e e e te e teeseessaesseesseesseesesneesseesseeseenseensenneesnensn 214
21.3.2 The Start test COMPONENE OPEIALION ......cc.eeiieieeie e e e et esee e e sreesseeaeenaesneenseeas 215
21.33 The Stop test bENaVIOUr OPEFALTION ..........iiueiririeireree bbb 217
21.34 The Kill test COMPONENT OPEFALTON. .......c.ciuiieeiriirieiriese ettt 218
21.35 THE AlIVE OPEIGLHION ..ottt bbbt bbb b 218
21.3.6 The RUNNING OPEIEIION ......cueviiiitiieietirteet ettt bbbt bbb et nbennns 219
21.3.7 THE DONE OPEIBLION ...ttt bbb st b bbb bt ne et st b et b b 221
21.3.8 THE Kl QU OPEILLON ..o searmregeesee et ensasasessueesaressemeas essasas nsas stems s pemmogsmsameassmesssesseessesseensenssensesssensn 223
21.3.9 Summary of the use'ofiany ‘and all.withicompanents ... . L VL Ll Ve 225
21.3.10 The Call test component DENaVIOUr OPEIaLiON w......c.ioveiimeeeeeeisirereereeseesiesseeseeseesreeseeereeseesseesseens 225
22 COMMUNI CALION OPEFATONS. ... ...t ceeeeeeseeeeseesesiesse st st s e e s eee e ess enabesbeabessess et e s eaneseesenseanenresnennens 227
220 L= 1= | S S 227
22.1 The COMMIUNI Cati 0N MECNAN SIS - e e it see s se et e st ees e ssestesseeseenesnesnseseeseesaesaeeseesnseesneas 227
22.1.0 General ... 227
2211 Principles of message-based commuinication:. ... . L e 227
2212 Principles of procedure-based COMMUNICELION ..........coeiiirieireriee e 228
22.1.3 Principles of unicast, multicast and broadcast COMmMUNICatioN............cccvvvereereerience e, 228
22.1.4 General format of CoOmMMUNICation OPEratiONS .........cceccveeeeriereere e re e e 229
22.1.4.0 LC T o1 - TS 229
22.1.4.1 Genera format of the Sending OPEralioNS ..........ccveiieieece e 229
22.1.4.2 General format of the receiving OpErationS...........cocveiieieeie s 230
22.2 M essage-based COMMIUNICALION..........ccieiieieeie et e see e e e sae et e e sre e te e e e tesneesnaesaeesneesanenseenes 231
2220 (€= 0T - TR 231
2221 THE SENA OPEIELION ...ttt bbbt bbbt b et b bbb 231
2222 THE RECEIVE OPEIBLION ...ttt bbbt b bbbt bbb b 232
22.2.3 THE THIQUEr OPEIALION .....eueeeetieeieteee et bbbttt b et b bbb 236
22.3 Procedure-based COMMUNICBEION. ..........eiiieeeiee ettt seesbe e ene e e e neeseeseeenes 239
2230 (€= 0T - TSRS 239
22.3.1 LI LSO 0] o= = 1 o o SRR 239
22.3.2 The GELCAll OPEIALION.........ecieeieeteee et e et te s e ssaesteesteeseeneesanesseesseenseensenneesnensn 243
22.3.3 The REPIY OPEIBLION......cccvi ettt et e s aa e st esteesteeteeneesneeeneasseenseenseeneesneesn 246
22.34 The GELrePlY OPEIELION ......ccuieieeieceieeees ettt e st et eeste e teesesaeesaeesneenseenseensenneesnensn 247
22.35 ThHE RAISE OPEIGLION ......ceceieie et et etees et e s e st e et e et eeaaessaesseesteeseentesseesaeesseenseenseensenneennensn 250
22.3.6 The CalCh OPEIELION. ......eeueeeeitieeiet et bbbt b et b et b bbb 251
224 The ChECK OPEIALTON ..ottt ettt st b e et et s b et b e sb e e b sbene b nre e 255
225 Controlling COMMUNICALION POFTS.......cveuireeiererieerte sttt sttt b e st sbe et sbe b e b snene 257
2250 (€71 TSSO 257
2251 The Clear POIt OPEIEHION .........c.eiiieietereeeet et b et b et se st et ae b 257
2252 The Start POt OPEAHION .......co.iieeiiiie ettt b et b et b 258
22.5.3 LIRS (0] o] Lo g le o = 1 o o SRR 258
2254 The Halt POrt OPEIaLION. .....ccueciieeieceies et s et e et e st e e e tesstesseesaeesaeenseenseenseensenneesnensn 259
2255 The CheCKState POt OPEraLION ..........ecteeiieeieeieieesee st e steeste et e e e st e te et eeteseesseesreesseenseenseensesneesnenss 259

ETSI



8 ETSI ES 201 873-1 V4.12.1 (2020-05)

22.6 Use of any and a@ll With POIS.......oiiiieee e st see e e 261
PG T 1101 o]0 (0] 1SS 261
23.0 LC T o1 - SRS 261
231 THE TIMEN MECIANISIM ...ttt e bbbt ae st e e e b e b sheebesaeesee e e nbenaesne s 262
23.2 The Start tiMEr OPEIALION. ........eeieee e cee st et et e e e e s e s e sreesreeaeeseeeseesseesseenseesseesseenneeseennan 262
23.3 The StOP LIMEr OPEIALION......cueeieeee et eetee st et e e e e sreesre e teeseeeaeeeseesse e seenseentessaesseesseenseesennnes 263
234 The REad tiMEr OPEIELION ........eiieiie ettt este et et e e te e te s e s esreesaeeeeenseesteeseessaenreesseeseenseennan 263
235 The RUNNING tIMEN OPEIELION. ......ciueeiieieecieeite e eee et et e e e te e e aeseesaeesaeesseeseenseenseessessaesseenseenseeseennas 264
23.6 The TIMEOUL OPEIGLION .......ccvieeiiitereeeete ettt ettt b e et b e ekt b e e bbb e b b e enenre e 265
23.7 Summary of use of any and all With IMErs.........coo e 266
P == Y= (o ol 0] = (0] 1SR 266
24.0 LC T o1 -SSR 266
24.1 The VerdiCt MECNENISIM........ocii e bbbt ne e r e e ene s 266
24.2 LI (SRS = Y= (o [ a0 o = 1 o o R 267
24.3 L LS L= Y= o (Lo A 0] o= = £ e o TR 268
P S (= 7= = 1 1 OSSR 269
P2 ST |V Ko [F =X oo o SR 269
26.0 L= 1= RS S 269
26.1 THE EXECULE SEALEIMENL. ... .eeeeeeieeete ettt b e bt e e bbbt b e st e e e e e benneene s 270
26.2 TESE SUITE BXECULION ...ttt ettt ae et se b bt e bt bt e e e e se e b e s b e se e et e eneenneneenbenaeeneas 271
27 SPECITYING GLIULES. ... .c.eiiei ettt s et ne e s e ste e e e seeseeeneensenreas 273
27.0 LT 0T PSP 273
27.1 The AttriDULE MECHANISIM ...ttt et e e e e seesbesneenee st e neesaeeneas 273
27.10 Generdl ...........3 ok QA NI AR DRI EIN JEER R e 273
2711 SCOPE OF BIITDULES ... . e sttt ettt e et e st b st e s e et sbe st eb e sbeseeb e st e e ebesbesneneebe e 274
2712 Overwriting rules for attributest.cp st cnpr et 3 @dm e F h e 275
27.1.20 LT 01 ST 275
27.1.2.1 Additional default overwriting rules for variant attributes.............ccccovvcvvie i 277
27.1.2.2 Overwriting rules for multiple €nCOdiNG .. e i e 278
27.1.3 Changing attributes'of imparted!languageelements. oG 2 0t e D 278
27.2 The With statement ........... e 8200 ek Gon e n n i an s dlal 279
27.3 [ o] K= VA= 1 ] 01U TSP 280
27.4 ENCOTING BELIOULES........eoeeee e et e et e e teentesnaesneesneenreenes 281
275 RV = = 4] 0 == S 282
27.6 (T 1T 0 QI (] 11 =SSR 284
27.7 OPLIONE] BIIFTOULES...... ettt et b e bbb bbb e b b 284
27.8 RELHEVING LITDULE VBIUES.......c.eceieiecieeiet bbbt 286
27.9 Dynamic configuration of encoding USE DY POFS..........ccuiirieiririeirinesesie e 287
Annex A (nor mative): BNF and statiC SEMantiCS.......cccooereieeeririniesese e 289
St N I O N = SRS 289
A.1.0 LC T o1 - SRS 289
A.ll Conventions for the SYNtaX dESCHIPLION .......c.eiee e e e b aesnaesraenneens 289
A.l2 Statement termMiNaLor SYMDIOIS.........ciiiie e e e stese e sae e sreesseeseenseeneesneennenss 289
A.13 Lo (S 01N = £ TSP U PP UROPT PPN 289
A.l4 (00101101101 TSRS 290
A.l5 TTON-BLEIMINGIS ...ttt e e st e st e s beeaeese e e eneeseesbesaeerestesneeneeneensesaeeneas 290
A.15.0 (€71 OSSP 290
A.151 Use of WhitespaceS and NEWHINES..........coiiiiene e bbb 292
A.16 TTCN-3 syntaX BNF PrOOUCLIONS .........civeuiitiieeiiite ettt be e 293
A.16.0 TTON-3MOUUIE.......eeeeeeeeeee ettt ettt ettt e et et sbe e eae e e e seseeseesbeereeseeneeneeneensessennens 293
A.1l6.1 MOdUIE dEfiNITIONS PAIT......c.eeeetereeiete ettt bbbt b e 293
A.16.1.0 LC T o1 - OSSPSR 293
A.16.1.1 Typedef defiNITIONS .......cceeeeeee e et e st e e e nne e 293
A.16.1.2 CONSLANE AEFINITTONS ......veeeeieeee ittt b ettt se e n e e 295
A.1.6.1.3 Template defiNItIONS........coie e e re e reereennas 295
A.16.14 FUNCLION AEFINITIONS ... bbb 297
A.1.6.1.5 Lo g U1 =0 L= T 0] 298

ETSI



9 ETSI ES 201 873-1 V4.12.1 (2020-05)

A.16.1.6 =S (0= S L= T o ST 298
A.16.1.7 ANSEED AEfINITTONS ...t bbb et 298
A.1.6.1.8 IMPOIt AEfINITIONS. .....eivi ettt b e bt b e e et b e e 298
A.1.6.1.9 GrOUP EFINITIONS ....veviieetereeeet et b et s e b e n et nn s 299
A.1.6.1.10 External function definitionS............cooooiiiiie e 299
A.16.1.11 AV o o ST SO TSP PPPPRTPRPTPTN 299
A.1.6.1.12 Module parameter AEfiNITIONS .........ccviieiiee e e st e e eaeesnaennaeas 300
A.1.6.1.13 Friend module defiNitioNS ........ccoeoeiieerere e 300
A.16.2 Module CONIOl FUNCLION ...ttt et 300
A.1.6.3 LOCEAl EFINITIONS.......cceirerecierere et et se et sr et e n e 300
A.16.3.1 Variabl @ INSEANLTBLION ...ttt sae b e e e e e seesaeeneas 300
A.1.6.32 LIS TS =g L= o o ST 300
A.16.4 OPEIBLIONS. ...ttt ettt ettt b ek b b s bt e st b bbb e s e b b et Rt b e e e b b e e e Rt R et bbb b e e 300
A.164.1 COMPONENE OPEFALTIONS .....e.vceeetireeieetere ettt ettt b bbb e bbb se bt sb e eb e b e e b s e nnennenes 300
A.1.6.4.2 POIT OPEIBLIONS ...ttt ettt b e et b e et b e et b e se et et esb e e ebesbe e ebenre e 301
A.1.6.4.3 THMEE OPEFAIONS ...ttt bbbt b b se bt e st s b bt nbe et 303
A.16.4.4 IES (0= 0] o 1= 1 o) o 1 303
A.16.5 LI 0SSOSO P SO PE RSO PTRTSTR 303
A.16.6 VBIUB. .ottt E e R et E et n bt nn b e 304
A.1.6.7 R = 01= (= 4= o] o TSP U TSR PT SR 305
A.1.6.8 SEALEIMENTS......eeeit e e e 305
A.16.8.1 WWIth SEBEEIMIENT ...ttt 305
A.1.6.82 BEhaViOUP SEALEIMENTS ...ttt e e sa e ne e e e e eeseeseeenes 306
A.1.6.8.3 ST oS 0= ST 307
A.1.6.9 MiSCEllANEOUS PIrOOUCTIONS .....c.veeieetirieeete sttt st b et b et sb e et eb e 309
Annex B (normative): M @t CRING VA UES g0, e 55 s« 35535 B e 72 B BT i e 310
B.1 Template Matching MECNANISIMS .........ciiiiireie et s sae s ae e e e besreereeneens 310
B.1.0 General ....oooeeeeeeeeeneeeee S L L L S L 310
B.1.1 MELChiNG SPECITIC VAIUBS ..ottt bbb et 310
B.1.2 Matching mechaniSMS iNStEAH Of VAIUES ..o e evteseirbedvineias isripeesssenseessessssseessemssesssssssssnesseesseesseenes 310
B.1.2.0 GONEIAL ...y sias s s et ans frn g et 4858 KO £ 521 3 8 st nnn s 310
B.1.2.1 LIS 10] 01 = T T o S R OSSOSO PE USSP 310
B.1.2.2 Complemented tEMPIALETISE .......vie et e et sr et sre st e s e ena e eestesre e 311
B.1.2.3 AANY VBIUB......oeiiiiie ettt b e b e E et e bt R et e R r et n s 312
B.1.24 ANY VBIUE OF NONE......c.eiiiiiitirteieettrt ettt s ettt bbbt b bt b e b e e e bt b e s e ae e b e b e st e b e e esesb e b et ebe b 313
B.1.25 W BIUB FBINGE ...ttt b bbb bbb bt b e et b et b e e b e b e st b e bt e ae b 314
B.1.2.6 S U101 50 U PR USSP PRPRORORN 314
B.1.2.7 SUDSEL ...ttt sttt btk e AR R e A b e Ak Re A b e Rt eE R et Re ket b e Rt e bene e tene s 315
B.1.2.8 OMItting OPLiONal FIEIAS. ......c.eitiieeeiitee bbb s 317
B.1.2.9 MatChing deCOTEd CONLENL .........coveiiireeiite ettt bbbt st b e 317
B.1.2.10 Matching enumerated value With VaIUE TiSt .......cvoeveiieie e 319
B.1.3 Matching mechaniSMS INSIAE VAIUES .........cc.ecui ittt sne e s neenne e 319
B.1.3.0 GENENAL ...ttt E R R R Rt R R Rt R e R b n e 319
B.1.3.1 N V= 0= o PSR 319
B.1.3.1.0 GENETA ...ttt h bR bRt b et n e 319
B.1.3.1.1 Using single charaCter WildCards...........coocuvieeieeieci ettt 319
B.1.3.2 Any number of elementS Or NO ElEMENT ..ot 320
B.1.3.2.0 LCTc 01 ST 320
B.1.32.1 Using multiple charaCter WildCardS............cooveiriieinineese st 320
B.1.33 S 00101 o] o TR 320
B.1.4 MatChing atrTDULES OF VBIUES .......cc.eeiuiiiiitiree bbb 322
B.1.4.0 GENENAL ...ttt bbb R R R R bR R R R R R e R R b n e 322
B.1.4.1 (=10 |4 === o oL 322
B.14.2 The ITPreSENt iNGICAION..........covieeeerrieeerieee et r e n et 323
B.1.5 MatChing CharaCler PALLEIN..........cceieieee et e et e e s re et e e teenaesnaesneesneenseenes 324
B.1.5.0 GENENAL ...ttt bbb R R R R bR R R R R R e R R b n e 324
B.1.5.1 S S o] (== o o S 326
B.1.5.2 REFEIENCE EXPIESSION ...ttt ettt sttt b e bt b e e et b e s e e st b e s b et b e se et sbesn et ebe e 326
B.1.5.3 MaLCh EXPIESSION N EIMES ...ttt ettt et b e et b e bbbt b et b e nene 328
B.1.54 Match areferenCet CharaCter SEL..........ooo ittt see e 328

ETSI



10 ETSI ES 201 873-1 V4.12.1 (2020-05)

B.1.55 Type compatibility rUleS fOr PALLEINS.........couciiirieree e 329
B.1.5.6 Case insensitive Pattern MALChING.........ocei i 329
Annex C (nor mative): Predefined TTCN-3 fUNCLIONS.........ccoiieieirinereereeeee e 330
C.0 Genera exception handling ProCEAUIES ..........cciiieiiiiiiie et sreeresreereas 330
(O3 700 V7= = oo I U o1 Lo 0 PP 330
Cl1 L0 e e (o e g7 (= TSP 330
Cl2 Integer tO UNIVErSal ChaIACLEN .........cccieeii ettt st et e e e sraesre e reesteeneeennas 330
C13 T 100 = (o o1 £ o PSP 330
Cl4 10 e = (= 180T (o 331
C.15 INEEGEN TO NEXSIIING. ...ttt bbb et bbb et b b 331
C.l1l6 INEEGEN TO OCTELSIIING ...t eeeeeetere ettt bbb et bt b et bt b b 331
C.l17 INEEJEN TO CNAISIIING. ... eeeeeeterteie ettt bt b et b bbb bbbt b e e se e enes 332
C.18 INEEGEY TO FIOBL ...ttt bbbttt b et b e ae e 332
C.19 T R (o] 1= o< TS U TSP U SRR PTSTR TR 332
O3 I (O O = = ot (= L (e I 1015 L= TSRO PUUTSORN 332
L0 5t N R O ™= Tox = g (0 J o o (= £= 1 o PP 332
C.112  Universal CharaCler 10 INTEOEN ... ..o ettt e et et e e e e e eesseesaeesseenteenseensennensnanas 333
O 5t =1 (= 1 a0 R (o N1 1 = PSP 333
L0 e = 1 €= T 0T N (o N 156 1 o 333
L0 5t LT =1 €= T a0 (o e (= K= 1 o 333
C.116  BitStiNG t0 CharStriNG .......ooveeeiirieiitireeet ettt b et nnis 334
C.LA7  HEXSIING 10 INEEOEY ..ttt b et b e bbb st bt e s bt e e st bt e st bt b e e eb e b e s enenean 334
C.118  HEXSIING 10 DITSIIING . ...evieeeiitireet ittt bbb e b b se b sb e e s ene e 334
C.119  HEXSIING 10 OCLEESIITNG ...veueeeerteeeieeteseeieete sttt sttt b e b et se bt b e e bt b e e eb e sb e e ek e se e e et e sbeneebeene e 335
C.1.20  Hexstring to charstfing w6 o A IR A R R L L R e 335
C.1.21  OCHELSIITNG 1O IMEEGEN ...t itieceerteeetereeseetesseseeseseeeesesseseesessesessesseseesessesessensesease s esess e s eseabesbensabeseensenenein 335
C.1.22  Octetstring tO DItStriNg.......c.veo e @ e 5 om0 50 G e 5 0 B e e e e et e e ste e s e st e e re s 335
C.1.23  OCLEStriNG t0 NEXSIIING ...ecuveiisieieetiestietee e steseeseeesteesteesseessessaesseesfeessesnsesseesseesseesseessesseenseessennsensnssenss 336
(O W27 N @ Tox (= £ g To (o ] = = ot L= R o ISP 336
C.1.25 Octetstring to character String, VerS 0N H. . e i i sttt snae s 336
C.1.26  Charstring to integer . G L o D e D D L 337
C.1.27  Character string to hexstring 220 L Gon o L A il e 337
C.1.28  CharaCter String 0 OCLELSIIING .....eueevereeeieterieieete sttt st b e et se et eb e et e b sbe e ebesne e 337
C.1.29  CharaCter StNG TO fIOBL.......cciviietiieiiet et b et b e e b e bbb sne e 338
C.1.30  ENUMEIELEH 1O INEEGET ..evieetertiietiitere ettt ettt sttt sttt st b bbb e se bt sb e se ekt b e seebeebe st ek e se e e ebesbeneenenneneas 338
C.1.31  Octetstring to UNIVErsal CharaCter SIFMQ........coereeeerieieerieeete ettt b e e ebe e sne e 339
C.1.32  Universal character String t0 OCLELSIIING ......c.ceveiteiererieieie ettt sb e e besne e 339
C.1.33  Vaueor template to universal Charstring........cooeoeeereineneenereese s 340
C.2  Length/SIZE FUNCLIONS .......coiiiieieiesiesie ettt sttt st e 341
c21 Length Of SEHNGS QN0 HSES ....veieeeiie e te e s esaeenaesaesneesneenneenes 341
C.22 Number of elementsin aStruCtUred VBIUB.............ooiriiiiieceee e s 342
C.3  Presence checking fFUNCHIONS .........cooeieiiese ettt sne e eeneenreas 343
C31 1Yo o TSP TOSTRRN 343
C32 1Yo o SO TONSRSRN 343
C33 Yoo PSSP 343
C34 Yoo PSSP 343
C35 Matching MechaniSM AELECHION...........cueiieic et e e e e e e nne e 343
C.4  String/list handling FUNCHIONS ........cooiiieeese et eeereas 344
c41 The REGEXP FUNCLION ...ttt bbbt b bbb eb e b e enenre e 344
C4.2 The SUDSENG FUNCLION ...ttt et st eb b e nenre e 346
C43 The REPIACE FUNCHION. ......vieetiieiee ettt ettt b et b e et e eb b e eneere e 347
(O3 ST 700 (= o 110 {0 TSP 348
C51 BN LS 7o o [ o N T o o o S 348
Cbh2 QLI (S0 e o [ o I U o o 1S 348
C53 The encoding to universal charstring FUNCLION ...........ccveieeiieie e 348
C54 The decoding from universal charstring fUNCLION...........cove e 349
Cb55 The encoding to OCLELSLING FUNCLION .......cceiiieicece et eeeee e 351

ETSI



11 ETSI ES 201 873-1 V4.12.1 (2020-05)

C5.6 The decoding from OCtEtStriNG FUNCLION ......c.coeiiiiiirieer e 351
C5.7 Retrieving the type of StriNg €NCOMING .........ooveiiiiiirer e 352
C5.8 Removing BOMs of UCS encoding SChEMES..........coiiieiiiieri et 352
C.6  OLNEN FUNCLIONS......c.eitiectiectest ettt b ettt nr e 353
C6.1 The random number generator fUNCLION ...........ccviireiiircee e 353
C.6.2 The testCasenamMe FUNCLION ..........coviirieeerceee et nenre e 353
C.6.3 The NOSHIA FUNCLION ..o r e e se e nre e 354
Annex D (normative): PreproCESSING MACT OS......ccverveierieiireiirieesiee e snens 355
2O T = o= o SRS 355
D.1 Preprocessing Macro _ MODULE__ ..ot 355
D.2 Preprocessingmacro  FILE .ottt st e 355
D.3  Preprocessing Macro _ BFILE_ ..o 355
D.4  Preprocessing Macro _ LINE .ot 355
D.5 Preprocessing macro  SCOPE. ..ottt sttt st st et sreene s ne e 356
Annex E (informative): Library of USEfUl TYPES ....ccccoeeiieieisieriesestese e 358
E.L  LIMITBIIONS ..ottt bbbt e b b e n e 358
E.2  USEfUl TTCN-BIYPES ... eiiieieieiiesiesieeie st etees et eae e sseestesseeeestesseetesneessesseensesaeeseensesseeseensessens 358
E21 (O S U IS 0T o Loy 7= T 1Y o= 358
E.2.1.0 Signed and unsigned SiNgIe DYLE INLEJEIS .......cceeieece e 358
E211 Signed and unsigned short integers.. . L. 2. A ek b b o, e L L e 358
E212 Signed and UNSIGNE 10N INEEOETS .......coviiiiirti ittt sttt ebesre e 359
E213 Signed and unsigned longlong integens . &l g 8. B Rl e 359
E214 L S { o = £ 359
E.2.2 USEFUL CharaCter StHNG TYPES .......cvyrerreemmesrmeretsrger sernsssnssamsetang1gegpeessesessensesessessenessessenessensenessesseneasessens 360
E.2.2.0 UTF-8 Character String Ut GBS ig . oo isresseesseessmesseengesenasnneseestgasseessesssessesssenssennsesnses 360
E221 BM P Charatter StNG DS NG st rsseereeererssesresssseneneesesssessessesssssessesseessessessessessensen 360
E.2.2.2 UTF-16 character string UtFLOStriNg ™ ... e e st 360
E.2.23 ISO/IEC 10646 character string "iSO8859SII NG .....ecvveveeierie e seesee e et ere e eee e see e 360
E.2.24 Status values fOr TTCN-3 ODJECLS.......occiiiie et ae s 361
E.2.25 Template Kinds Of TTCN-3 ODJECLS ......cceeiieiice e e e 361
E.2.3 USEFUL SEIUCTUPE TYDES....ce ettt bbbt b bbb 361
E.2.30 Fixed-point deCimal [ITEIal .........ccooieiieieeee bbb et 361
E24 USEFUL BEOMIC SEING TYPES. ...ttt bbbt e et b et nbennne 362
E241 Single Recommendation I TU-T T.50 charaCter type........coooeeeieiereneese e 362
E24.2 Single UNIVErsal CharaCter TYPE......ccoiiiiiierieeete ettt ettt s enesr e 362
E.243 SINGIE DT LY .ttt b et et b e et b e et b e e b e bt n e r e e ne b e 362
E.24.4 S T Te L= 0= G 1Y = S 362
E.245 ST Te 1= o B Y o= S 362
Annex F (informative): Operationson TTCN-3 active ObjeCtS......cccceveeeeieceece e, 363
T C = 1= | S 363
F.1 T ESt COMPONENES. ... .eotiieeresiceeest ettt r e e s r e s r e e e e n s ae e sr e s meennesreenn e nenneenenne e 363
F.11 TSt COMPONENE FEFEIEINCES. ...ttt ettt ettt b e et b e bbbt eb e s b e e b b neeneere e 363
F.1.2 Dynamic DENAVIOUN Of PTCS ..ottt 364
F.1.3 Dynamic behaviour Of the MTC........co e 366
e N1 11 £ TSSO P PSSO RV 367
G 0 TSRS 367
F.3.0 GMETEL ...ttt R R R R R R R Rt Rt Rt e b e 367
F.3.1 CoNfigUIAtion OPEIELIONS. .....c.couirieuiitereeieete sttt sttt sttt sttt b et be bt b e b e e et s b et b e b et s besa et ebesee e b e 367
F.3.2 POrt CONrolliNg OPEIELIONS ......c.eeueitiietiriere ettt ettt b b b e e e bbbt e b e e e eaeneenes 368
F.3.3 COmMMUNI CALION OPEIGLTIONS. ......veeeueeteieeieste ettt sttt sttt sttt bt be et be e b e b et ebe bt ebesee e b b 369

ETSI



12 ETSI ES 201 873-1 V4.12.1 (2020-05)

Annex G (informative): Deprecated language fEAtUrES..........oovveeveveece e 370
G.1 Group style definition of MOdUIE ParamMELErS.........ccccceeieie e 370
(07 Y oL o S 370
G.3 Usingal | inport type defiNitiONS..........ccouriiirieririerieseeeee s nre s 370
G.4  SIZeOf fOr |ENGEh OF [ISES....ccuiieiecieciee et e re et s eesre e e beereas 370
(TS oo S 370
L I (Y D C o I o] £ ST RTPU TP UTPEPSURPRURORPN 370
L3 Y o o TP 370
(T8 TV oo S 371
(e T Yoo S 371
3000 TV o o TSP STSRN 371
300 Y o o SRS 371
L0 Y oo SRR 371
G.13 Assignment of less restrictive templates to more restrictive templates.........cocoevvevevecceeviecneenen, 371
G.14 Mixing case and case else branchesin select Staements.........ccoveeveiee s e s 371
G.15 Partidly initialized global and [ocal tEMPIELES...........cooviiieieeireieeer e 372
Annex H (informative): Bibliography ..nl... b f e i e W e 373
[ 11 (PP PP AP S R P S ST ST PR PSP 374

ETSI



13 ETSI ES 201 873-1 V4.12.1 (2020-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly 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 ETS| Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR 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 are indicated 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.

Foreword

ThisETSI Standard (ES) has been produced by,ET. Sl TiechnicaliCommittee Methods for; Testing and Specification
(MTS).

The present document is part 1 of a multi-part deliverable covering the Teesting and Test Control Notation version 3, as
identified below:

Part 1: "TTCN-3 CoreLanguage’ ;

Part2:  "TTCN-3 Tabular presentation’Format (TFT)",
Part3:  "TTCN-3 Graphical presentation Format (GFT)";
Part 4:  "TTCN-3 Operational Semantics';

Part5:  "TTCN-3 Runtime Interface (TRI)";

Part 6:  "TTCN-3 Control Interface (TCI)";

Part 7.  "Using ASN.1 with TTCN-3";

Part8: "ThelDL to TTCN-3 Mapping";

Part9:  "Using XML schemawith TTCN-3";

Part 10: "TTCN-3 Documentation Comment Specification";
Part 11: "Using JSON with TTCN-3".

NOTE: Part 2 of this multi-part deliverable isin status "historical" and is not maintained.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted 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.

ETSI



	.\–ý±{;{Xˆ|ù�Êÿ�ø#‘ZłŁı.Æ	ìqÀ¡˜O
ÈâL0þŒ2¬�ìø’Ý©:“ƒ;˙	ÿb�ü��°‰Q\h;µPË¹õQŽ’„xÃ·&`»�…ZR¡1Sû÷í[ ó,y7Z�Ù€FDµTÎ}/`¼=|F0Š±}^�¸£J⁄¿rAcÎ×

