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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

This third edition cancels and replaces the second edition of ISO/IEC 8825-3:2008 which has been technically
revised. It also incorporates ISO/IEC 8825-3:2008/Cor.1:2012.

ISO/IEC 8825-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology
Subcommittee SC 6, Telecommunications and information exchange between systems, in collaboration with
ITU-T. The identical text is published as ITU-T X.692 (08/2015).

© ISO/IEC 2015 — All rights reserved
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2015

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.

ii Rec. ITU-T X.692 (08/2015)



CONTENTS

Page
TIETOAUCTION ..ttt e h e bbbt et e h e e bt e bt et eab e ee bt e bt sb e e bt e bt et e eatesbtesbeenbeeaeenee X
Information technology — ASN.1 encoding rules: Specification of Encoding Control Notation (ECN) ...........ccccecvevueennenne. 1
1 N Tee] oL OO TSP ST PRSP UT PRSP 1
2 INOTIMNATIVE TETOIEIICES. . .euviietieeiieeteeetie et e et e ete e ettt esbeeetbeesebeessseessbeessseessseeasseesseeasseessseensseesseessseesseessseessseensseensseas 1
2.1 Identical Recommendations | International Standards ............ccooceeriiiiiiiiiiiie e 1
2.2 AddItIONAL TETRICIICES .....ueeiieiieiit ettt ettt b ettt et eee e bt e bt em e e es e e ebe et e e bt emeeeneesmeesseenneeneeenes 2
3 | D3 41 1118 (o) o USROS 2
3.1 ASNLL dEfINTTIONS .ttt ettt et ettt b e s bbbt e bt ea b et e b bt e bt et ea et et be e 2
3.2 ECN-SPECIfiC ACTINIEIONS ....veviiiieieiie ettt ettt ettt stt e bt ebe et e e ntesseesaeenseeneeenseeseessaenseenseensennees 2
4 ADDTEVIALIONS ...ttt ettt ettt b e bt e h et ea ettt b e bt h e bt eb b e st e st et e s bt bt eb e eh e eates b et e et e bt sb e eb e eae e st et e e e b e 5
5 Definition Of ECIN SYNTAK ....iiiuiiieiieitieie ettt ettt et ete st e steesseesseesaesseesseesseenseenseessesssesseenseenseensesnsesseenseenseenes 5
6 Encoding conventions and NMOTATION ..........uiiiirtieiieieeiieet ettt ettt ettt e et e b e b e et e e e saeesbeenbeeneeenee 5
7 THE ECN ChATACTET SET.....eeutiiiiiiiieiiett ettt ettt ettt b e b ettt e ht e sb e s bt et e et e ea e ebeesb e e bt emaeestesatesbeenaeenaeenee 5
8 ECN TEXICAT TERIIIS ...ttt sttt ettt et b e b et et ebt e sb e bt et e et ee e eb b e sb e e bt embeemtesaeesbeenbeenaeenee 6
8.1  ENcoding ODJECT TETRICIICES .....c.ueiuieiiieiieie ittt ettt ettt ettt et esteeseeeeeneesaee st eneeenteeseesneenseenseensennnes 6
8.2 Encoding ODJECt SEt TETRICIICES .. .uueuieiieiieie ettt et ettt ettt et e te e e neeseeesae e et e e eneeeseenseenseenseensesneas 6
8.3 ENcoding Class TEIETEICES .......cuiiuieiiieiiiie ittt ettt ettt et e see e te et e e s e enaeeseeeseenneenteeneenneas 7
8.4 RESEIVEA WOI TEEIMIS ..eeviiiiiieeiieeciii ettt et et e e ette et e et e e bt eebeeeabeeesbeeesbeessseeesseessseesseesssaensseesssaensseenssaessens 7
8.5  Reserved encoding Class NAME TEEIIS .....cc.eeuiiieruieriieieetieetiete et et et et te e st e ste e bt eneeeneeeseenseeneeenseeneeeneas 7
8.0 NONEECN TEOIM Lottt ettt ettt ettt e et e et e e bt e e abeeesbeeeabeeesbaessseessseessseessseensseesssaensseesssaensseensseessens 7
9 ECN COMCEPLS ..ttt ettt ht e e b e bt e bt e e bt e b et e b et e bt e e ab et e e b et e bt e eab et e bt e eabeeenbeeeabeeenaeesanee 8
9.1  Encoding Control Notation (ECN) SPeCIfICAtIONS ........c.ccverierieriieieiieeieeieesieere e eeesreesteeseeaesnaesreesseeseenns 8
0.2 ENCOTING CLASSES ..evvevieiieiieieeiesite st et ettt e st e st eteesbeestesseesseeseasseeseesssesseanseanseesseesseseeseenseensesnsesseenseenseenes 8
0.3 ENCOUING STIUCLUIES ... .eevieiieiieeiieeite st et esteette et e stteteesbessaesseesseeseessesneeesaesseenseenseessesssensaenseanseensesssesseenseenseenns 9
L &3 (o7 e U T o] o] Tt S RUUUSS ST 9
L I =3 1T e U Toge] o] [T AT £ S SR 9
9.6 Defining New eNCOMING CLASSES ....c.viiiiriieriieiieieeiieti ettt ettt et et e e ste st e st enseenteeseeeseesseenseenseenseensesseensees 10
9.7 Defining encOdiNg ODJECTS.......cuiitiriiriiriirieeiieitet ettt sttt ettt sttt ettt ae e 11
9.8  Differential encoding-deCOAING........c.eeieiriiiiiiiiiiier ettt sttt st ee b 11
9.9 Encoders options N €NCOMINES .. ..cueeueiiuieriieriieiieteeiie et et et eteeseesteesteesteeneessaesseesseeseeneeeneeeneeensesseesseenseennes 12
9.10  Properties of eNCOAING ODJECLS ....oeruiiuiiiieitieit ettt ettt ettt e ee st e st e et et e enee e st e eneeeseenseeseennes 12
.11 PalamMELEIIZATION ... vieitieetiiectieetieetee et e et e ettt e stbeeeateestse e seeesssaeseeessseenseeessaeenseesssaaanseesssasensessnseaassessnseennseeans 12
012 GOVEITIOTS ..ttt ettt ettt ettt et et h e bt ettt ebt e e bt s bt e bt et e et e bt sheenb e et et eeteeateeb e steenbeenbeenae 13
9.13  General aspects Of @NCOMINES .....viiruieeiiiiiiieeiie ettt ettt ettt et eesite e taeeteesbaeenteeesbaeenseesnseeenseesnseeenseesns 13
9.14 Identification of INfOrmation EIEMENLS .........cc.eiiiriiriiriiiiiiee ettt 14
9.15 Reference fields and determINANLS ...........ceveieiiriiriireiiet ettt sttt e e enae e 14
9.16  Replacement Classes and SEIUCTUICS .........ccieruieiieieetieriieteeteeeeeee e esteeaestesseesseeseesseessesssesseesseeseenseensensees 14
9.17 Mapping abstract values onto fields of encoding StrUCTUIES........c.cvverieriiiriiiieeiee et 15
9.18 Transforms and transform COMPOSILES ........ervieriiriiriieriieieeieeie ettt ete st stee e eseeseeesaeeteenseenseenseenseensesnnes 16
9.19  Contents of Encoding Definition MOAUIES...........cooiiriieiiieiiiieiieceesie ettt 16
9.20 Contents of the Encoding Link MOAUIE ..........ccceviiriiiiiiiieiiciecieseesie ettt ese e snees 17
9.21 Defining encodings for primitive encoding ClaSSES........ccueevirierierierierieeie e eieste e ere e eeesreesseesseeseenees 17
9.22  Application Of €NCOTINGES .....ccveruieiieieeierit ettt ettt e st esteeteetesatesseenseenseeneeeseeeseenseenseenseensennees 19
9.23  Combined encOAING ODJECE SET ....ievuvieiiiiiieeitie ettt ettt et et et eeae e staeesteeestbeesaaeetaeensseesseenseeesseensneens 19
0.24  APPIICAION POIML....iiiiiieiiieitie et et e etee et e et eesbeeetteesbeestbeestbeessee e sbeeseeesseeseeensseanseesnsaeeseeensseessessseenseeens 19
9.25  CoNditional €NCOAINES ...c..veeiurieiiieiieeiteeeieeetee st e ettt este e tteestbeestee e taeeseeestaeenseesasaeenseesssaeanseesseeasseesnseenseenns 20
9.26  Other conditions fOr apPlying ENCOAINES ...eccuviirieeiiieiiieiie ettt et et e et e sbeeeteesbaeebeesbeesnseesnseeenseeans 20
9.27  Encoding control for the OPEN LYPE ..cc..eiiiieeiieiiieiie ettt ettt et esbee et esbaeenbeesabeeenseesnbeeenseeans 21
9.28 Changes to ASN.1 Recommendations | International Standards...............cceevvivviinienieiieieeieceeeeee e 21

Rec. ITU-T X.692 (08/2015) iii



10
11

12

13

14
15

16

17

18

19

20
21

iv

Identifying encoding classes, encoding objects, and encoding ObJECt SELS ......c.eeevuirrviieriiierieerieeiie et eieesreeeiee s 21
ENCOAING ASNLT EYPES .ttt ettt ettt ettt b e bttt btee et et b e bttt eb ettt nbe e 24
LT € 1< 1T OSSP PRPR PR 24
11.2  Built-in encoding classes used for implicitly generated encoding StrUCtUIES ..........ccevvererinererenieieienns 25
11.3  Simplification and expansion of ASN.1 notation for encoding purposes...........ccoceeereeeerenienenenenieneenens 25
11.4  The implicitly generated encoding StIUCTUE ........c.eeieriieriieiieie ettt e st eeneeeneeenees 27
The Encoding Link Module (ELM) .....cc.cooi ittt ettt st see ettt eaee e e e s e nneeneenaeenneenees 28
12,1 Structure 0F the ELM ...co.iiiiiiiieiee ettt sttt ettt st b et e e ae b e 28
12,2 ENCOGING LYPCS touvviiieiieiieteeiteeitesie et et e ettesteesteesbeessessaessaesseasseessesseesseesseesseasseessesaensaessesnsesssesssesssenseensennsens 28
APPLICALION OF ENCOMINES ....vievtieiiieiieiiett ettt ettt et e st estee st ebeeseesaaesseenseesseesseesseesaesaesaesseenseensesnsesseesseenseenns 29
I3.1 GOMETAL .ttt et bbbt a e a ettt bbbt h e h et b bbbt ae bt et e b nae s 29
13.2  The combined encoding object set and its aPPlICAtION .......cvivvieiiieriieiieie e e 29
The Encoding Definition Module (EDIM) .......cc.ooiiiiiiiieiiieiieieeie ettt sttt eseeseaesseessaenseenseenaesnees 32
THE TENAMES CLATSE.......eeutieiteiite ettt ettt e h e b et e bt e et e eeeeb e ee e et e emeeemteee e eseeebeenaeenseenseenees 33
15.1 Explicitly generated and eXported SHUCTUIES. ......ccueruiertieiieieiieriienie ettt ettt e st e et eeeeeeeesaees 33
15.2 INAME CHANZES ..ottt ettt ettt et e a e bt et e st es e e eb e e b e en bt embeeaeesseesneenaeenbeanseenneas 34
15.3  Specifying the region for NAME ChANZES ......c.eevvieiiiiiiieiie ettt st sa e e sebeessaeesbeesasee e 35
ENcoding Class aSSIGNIMENES. ......c..ciiuieeiieiiieeieeitteesteesteeeteesiteessteesebeessteessaeesseeesaeesseesssseenseessseenseeesseenseesnsseenseeens 36
LT B € 1< 1T ¢ SRR PTRR 36
16.2  Encoding Structure defiNItiON ...........ecuieiiriieiieieeiee ettt ettt et e st et e e e eneeene e seesseesseeseenneenees 39
16.3  Alternative eNCOING STIUCLUIE .....cc.eevieuiieiietieteeteete et et eeteeteestee et eaeeeeeseesseesseeseenseeneeeneeseenseeseenseenseenees 42
16.4  Repetition eNCOAING STUCTUIE ... ..c.ieiietietieteeeieetee et et et eeteetee st esteeteeneesseesseesseenseeneeeneeeneanseeaseenseenseenseennes 43
16.5 Concatenation eNCOAING SEIUCLUIE ........c.eiitieitieieeieetiete et ete e eesteeste et eeeeeeesseesseeseeneeeneeeneenseeseenseenseeneeanees 43
ENcoding ODJECt @SSIZIMIMEILS. ... ..eiueeitietieiteie et etie ettt et et et es e et e este e s e e bt e bt eneeemeesseeesee st enseenseenteenseeseeeneenseenneennes 44
I7.1 0 GNETAL ..tttk b bt et a sttt h e bbbt h ettt bbbt et eh et et b nae s 44
17.2  Encoding with @ defined SYNTAX ........ceciiriiiiiieiicieeieeee ettt et e e e seeseenseenseenees 44
17.3  Encoding with encoding ODJECE SELS .....c..evuieriieiieieiietieieeie ettt ettt aeebeesbeesaeeseesseeseeseenseenseennes 45
17.4  Encoding using value MAPPINES.......c.eecvieierierierieeiteeteseesteeseetesseesseesseesseessesseesseessesssesssesseesseesseesseessesssens 46
17.5  Encoding an eNCOAING SEIUCTUIE ......cc.vertiiriiiieeeieriietieteeteetestesteesseeseesessaesseesseesseessesssesssensaesseenseesesnsesnses 46
17.6  Differential encoding-A@COMINE. .......cc.ieiiriiiiiieieeieeiettee ettt ettt sttt et e e eseeeeeensaenseeseensesnsesnnes 48
17.7  ENCOUING OPLIONS. ...viiutieiiiiieiiieeiieettete ettt et e ettesteesteesaeseeesseesseesseenseeseasseasseasseasseessesaenseensesnsesssesseesseenseansennsens 49
17.8  Non-ECN definition of encoding ODJECES ........ccuerierieiieiieieeie ettt e e nse e eneeenees 50
Encoding obJect SEt aSSIZNIMEILS ........eeiuieriieieeiiertiett ettt etteette st e e eeteeetesteesseesseensesseesseesseenseenseenseessesseenseeseenseensennees 50
LT R € 1< 1T ¢ | OO OO P U UROTPRUPROPPO 50
18.2  Built-in €NCOAING ODJECT SES ..eeuviieiieiiieeiieeiieeieeiteerite ettt ertteeteeeteeeateessteeesseessseessseessseassseesnseesnseesnseenseesns 51
IMAAPPING VAIUCS ....ouviiiieiiieiieiieeie ettt ettt st e steesteesaeeseeeteeeseesseesseesseesseaseesseesseessesssesaeesssesseenseesseesseessesssesseesseenss 52
| B € 1 1T 1 OSSPSR USOUSUSROPR 52
19.2 Mapping DY eXPLCIE VAIUES .....eeovieiiiiiiiieiieiieeeeit ettt ettt ste e be et esaessaeeteesseesseesseesseesaessaesseenseensennnas 53
19.3  Mapping by MatChing fIeldS.........ccuiiiiiiiiiieiieieceee ettt et e te e ta e beesbeesbeesnesnees 54
19.4 Mapping by #TRANSFORMENCOAING ODJECES ...ecvvirvierieiieiiiieiiiesieeie ettt eaeeste e esse s e esaesseesseesseesseennes 55
19.5 Mapping by abstract Valtue OTAETING ........cceevvieiiiieiiieieeie ettt ettt st e saeebeesseeseeesaessaeseeseesseesseennes 56
19.6  Mapping by value diStIIDULION ........coviiiiieiiiiiiieiieie ettt ettt e e e e ssaesseesaeesseenseenseennens 57
19.7  Mapping iNtEZEr VALUES t0 DILS ....eeviiuiiiieiieieiiieie et eee sttt ettt ettt e eseeesaesbaesbeessessaesseesseesseenseansenssens 58
Defining encoding objects using defined SYNTAX .........c.eecuiriirierieiiieie ettt srae e sae e 59
Types used in defined SYNtax SPECIfICALION .....c..ieuieriieiieiiieiieii ettt ettt sttt e eeeeeetaessaenseenseenseennes 60
21,1 THE UNT T Y€ teutiiiiieiieitettetet ettt ettt ettt ettt et e st esb et e b e beeseesaessessessessesbeeseeseeseessessenseseeseenneneas 60
21.2  The ENCOAI NOSPACEST Z LYPC..iiiiiiiiieiieiierieieieete ettt ettt ete sttt ete ettt saestessessesseeseeseesaessessessesensesseas 60
21.3 The Encodi ngSpaceDet € M NAt i ON tYPE....c.ociiuiieieieeeieeieeeeete ettt 61
21.4 The UnusedBi t SDet €5 M NAL T ON tYPC....ciiiiirieiiirieeiiteee ettt sttt 61
21.5 The Optional i tyDet er M NAt i ON LYPE .oovoviviiieiceieeieeeeeeeeeeeeeet ettt 62
21.6 The Alternati veDet r M NAt T ON tYPE ..ocoveireiiirieieeeee ettt sttt 63
21.7 The RepetitionSpaceDet €r M NAt i ON LYPE ...ooiciiierieiiieieciceteete ettt 63
21.8  The JUST T fi CAl T ON LYPE .eoiiieieiieie ettt ettt ettt et e b e be st seeseessensessesenneas 64

Rec. ITU-T X.692 (08/2015)



22

21.9  The PAOGI N LYPE c.veviiiiiieiieieiete sttt ettt ettt sttt te st estessesbesse s eeseeseessessassessessensesseeseessassassessansessens 65
21.10 The Patternand NON- NUl | - Pat t €F N tYPES ...ociiviivieiiiiiieeieeee et 65
21.11 The RANGECONAI T 1 0N YPC.ctiieririiietiiteieterteit ettt ettt ettt ettt eb st ettt sttt st et ebesbeneebesteneeneseennas 66
21.12 The COMPAT I SOMN LYPE..eviiriitiiitietiete ettt ettt et ete ettt ete e st est et e s et e et e eseeteessessessessesseseeseeseessessessensensesseas 66
21.13 The Si ZERANGECONAI T ON LYPE eovvviiinietiiieietirte ettt ettt es et eb et e e 67
21.14 The Rever sal SPeCi fi Cat i ON tYPE ..ccvoiiiiiiiiiceicicteeeeee ettt eaes 67
21.15 The RESUI TSI Z8 LYPE cueouieiieieieie ettt ettt ettt ettt be st et e e st est e s e seseeseeseeseeneeseansensenneas 68
21.16 The HANAI @VAl UESET YD ..cviiiiiciiciiciieieetet ettt ettt ettt b b b et teeseessessessebeereas 68
21.17 The I Nt €gEer MBPPT N LYPE c.veneeeirriieiiiteieiertetete ettt ettt ettt ettt st ettt ettt et ebe st ese bt st neeseereneas 69
Commonly used encoding PrOPEItY SIOUPS .......ceverurerrierrieeerreerteeteeseessessaesseesseesessaesssesseesseensesssesssesssesssesseesseenses 69
22.1  Replacement SPECTIICALION. .......iiuieiiiiieitieitt ettt ettt ettt sttt e et et e et eeat e e e e bt et e enteenteeneenneas 69
22.1.1 Encoding properties, Syntax and PUIPOSE.......cccueeuirierieriientietiete et siee st ente e eee e siee e e enneas 69
22.1.2 SPECTTICAtION TESLIICTIONS ...vieeivieiiiieeiieiieeete ettt erteeeteeerteeeteeebeeeteessbeeesseesseeesseesssaeesseesnsaesnseesns 70
22.1.3 ENCOAET ACTIONS ...ttt ettt sttt et ettt et e et e 71
22.14 DIECOAET ACTIONS ...ttt ettt ettt ettt ettt e b et et es e st e be e beenbeeneeeneas 72
22.2  Pre-alignment and padding SPECIfICAtION .........c.eecvieiiriieriieiieie ettt sae e seennes 72
22.2.1 Encoding properties, Syntax and PUIPOSE........ccverueriereeriientieiieieeeesiiesteesteeseeseesseesseenseenseennens 72
2222 SPECIfiCation CONSIIAINES ......ccviiieieieriiertieieeteetiesiee st et eteeeaesteesteesseesestesseesseeseenseensesseenssensnens 72
22.2.3 ENCOAET ACTIONS ....iitieiieeiieiiete ettt ettt et e st e st et e enteenseeseeeseenseeseenseenseennes 73
2224 DECOAET ACTIONS ....vieueiieiieeiee ettt ettt ettt et e e e et e et e e e beeeabeeeabaeeabeeessaeeaseessseessseesaseennsens 73
22.3  Start pointer SPECTIICATION. ...c..eouiitiriirtirtiiteeteet ettt ettt sttt ettt et et sttt et e et et ene e 73
22.3.1 Encoding properties, Syntax and PUIPOSE........ccueeruerierteriertieieeieeteeieesteesteeee e sneesneeseeeeeennens 73
22.3.2 SPECIfICAtION CONSIIAINES ....veevviiiiieiiiiieiieteeteeteeeiee st ebeebeeseeteesteesseesseesaessaesseeseesseessenssesssensnens 73
2233 ENCOAET ACTIOMS ...ttt b e sb bttt e et e b e ebe e enes 73
2234 DIECOMET ACHIOMS ...ttt ettt ettt ettt b e sb ettt es et et et seeebe e enee 74
22.4  Encoding SPace SPECITICATION .......ecuieiieeiieiieiieiieiteetiestteteete et et e e e sseeaeesaessaessaenseenseesseessesssesssenseenseensenneas 74
22.4.1 Encoding properties, Syntax and PUIPOSE........ccveruereerieerieriietieieeeeseesseesseessesseesseesseesseenseesens 74
2242 SPECIfICAtION TESIIICIONS ...vievvieiiieiieeiieeteete et et e ette et ebeesbeeeaesteesbeeseessesssesseesseeseenseessenssenssensaens 75
22.4.3 ENCOAET ACTIOMNS ....vieiviieiiieeiieeiee ettt et e e s b e e e saeesabeessaeessbeessseessseessseessseessseenssens 75
22.4.4 DECOART ACTIONS ....vvieuvieeiieeiiie ettt ettt ettt e et e et e e e e ebee e baeeaseesssaeesseesnsaessseessseessseesnseenssens 76
22.5  Optionality deterMINATION .......eeiuieriiiiiieieitt ettt ettt ettt e st e e bt et e e eeesaeesee et e eneeeneeeseeeseebeenseenseeneesneas 76
22.5.1 Encoding properties, Syntax and PUIPOSE........ccueeruieiirieniientieieeie et steesteeste e eee st seeeseeeeeenneas 76
22.5.2 SPECTTICAtION TESLIICTIONS ...vieeuiieiiiieeiiiesiieeeie ettt esteeette et e eteeebeeesteesbeesseesnseeesseessseessseesssaesnseenns 76
2253 ENCOAET ACTIONS ...ttt sttt ettt ee e ee e bt e st e e eteeneeeneas 77
2254 DIECOART ACTIONS ...ttt ettt ettt b e s a e bt ettt e e nae st b e 77
22.6  Alternative deterMINALION. ........cvuieitieieeeierteeteeteetteette et eteeteettesseesseenseensesntesseesseanseenseenseeseasseenseenseensesnsennees 78
22.6.1 Encoding properties, syntax and PUIPOSE ..........covevuerueriiriireeienietenientenie ettt 78
22.6.2 SPECIfiCation TESTIICLIONS ..c..veuteutiitiiitirte ettt ettt sttt ettt ettt sttt ae e enae e eaes 78
22.6.3 ENCOAET ACTIOMNS ....eiiviieeeiii ettt ettt ettt e et e e s b e e e taeesabeesaseessbeessseessseessseessseesssaenasens 79
22.6.4 DECOAET ACTIONS ....vviiieiieiieeiiee ettt ettt ettt e et e et e etaeebeeebeeeaseeessaessseesssaessseesaseessseesssaenssens 79
22.7  Repetition SPACE SPECITICATION .....eecvieiieeiieiietieteett ettt et e st e e esaeeaesstesseesseesseesseesseeseensaessaeseenseessennnes 79
22.7.1 Encoding properties, Syntax and PUIPOSE........ccveeverierueeriientieteereeaeseesseesseesesssesssesseesseesseensens 79
22.7.2 SPECTTICAtION COMSITAINES ...vieiuvieiiieriieeiieeriieeteeeiteeteeerteeeieeeteeebeesbeesaseesnbeeenseessseensseesaseesnseesns 80
22.7.3 ENCOAET ACTIOMS ...ttt et et be bt eb et e et et et e bt eneenes 81
22.7.4 DIECOMET ACHIOMS ...ttt ettt b ettt b e b s bt sttt s e es et et e beseeebeeneenee 82
22.8  Value padding and JUStITICATION . .......cc.eeiieiiiietieieeteie ettt ettt st sre e s e esseesseesaessaessaesseensesssesnnes 82
22.8.1 Encoding properties, Syntax, and PUIPOSC .....c.eecvereerieerreeierieireseenseeseeseessesseesseessaesseessessesnnes 82
22.8.2 SPeCification T@STIICHIONS .....eeuieeieiieeiieetiete ettt ettt ettt et et et st esseeseeebeeneeeneeeneesneennnens 83
22.8.3 ENCOAET ACTIONS ...ttt ettt et ettt et ettt ee e e et e e beenbeeneeeneas 83
22.84 DECOAET ACTIONS ...ttt ettt ettt et ettt st b et e bt es e e s e e be e beenbeeneeeneas 84
22.9 Identification handle SPECITICAtION .....c..ieiuieiiieiiieiii ettt ettt e tee et e st e e e e ssbaeesbeesnbaeenseesnseeenseenes 84
22.9.1 Encoding properties, Syntax and PUIPOSE.......ccoeeuerieriieniientieieeiesieesitesteenie et siee e e 84
22.9.2 SPECTTICAtION COMSITAINES ...vieruiiiiiiieiieeitieeieeeiieeiee ettt e rteeeteeeteeebeessbeessseesebeeesseessseensseesasaesnseesns 85
2293 ENCOAETS ACHIONS . ......eiviiiieiieti ettt ettt sttt ettt et e st e st et e enbeenbeesaeesaesseeseenseenseeneas 85
2294 DECOARTS ACLIONS ....eeuviieiiieiie ettt ettt ettt e et e e te e e eteeebeeeteeeabeeebaesabeeesseessseesssaessseesaseenaseas 85
22.10 Concatenation SPECIFICALION ......cc.eruirtiririiriieiietieit ettt ettt ettt ettt ettt a et be bt e bt eaeeeseneenaenbe e 86
22.10.1  Encoding properties, Syntax and PUIPOSE ........c.ecueruerueruirereeeeierienteniestesteeieeereeesessessesiesseeneens 86
22.10.2  Specification COMSIIAINES .....c..couertirtirtirtirtietieit ettt ettt ettt ettt ettt ae et sttt e ene e ae e 86
22.10.3  ENCOAET ACHIONS ...vviieiiieeiiieeiieeeiteeeiteeeiteeeteeeiteesibeeeteeestbeesaeeessseessaeessseeesseesseessseessaesseensseesneennes 86
22.10.4  DECOACT ACLIONS ...uvvieeieetieeiieetieeteeeiteeeteesseestbeestreestseessseessseessseessseeasseessseensseessaessseesseaseeennns 87

Rec. ITU-T X.692 (08/2015) v



23

vi

22.11 Contained type encoding SPECIICALION. .....c..etiiiriiriiiirirtire ettt ettt st ae b e 87
22.11.1  Encoding properties, SyntaxX and PUIPOSE ........cc.ccuerueruerrerireeeeierienieniestesieeieeeeesesessessesiesseeneens 87
2 B R o s TeTe Yo 1) 1ot o) 1 SRS 87
22.11.3  DECOACT ACTIOMS ..cuveeeeiieiieeteeieeiieette it eateeete et e st enteenteesaesseesseenseanseeneeeseenseanseenseessesseenseenseenseennes 87
22.12 Bit 1€VErSal SPECIIICATION ....uvieiiiieiieiie ettt ettt ettt ettt et e st esaeeteeneesseesseanseenseeneeenseeseenseenseenseensennees 87
22.12.1  Encoding properties, Syntax, and PUIPOSE ........cceeruiruerueerteerieeieseesneesseenseeeeeeeeseesseesseesseeaesnnes 87
22.12.2  SPecifiCation CONSLIAINES .....c.eeuiieieriieiieieetieett et et eteeieesteesteenteeeeeneessee st enseeneeeseeeseenseeneeeneeenees 88
22.12.3  ENCOAET ACLIOMS c..eutitieiieiieeeieste ettt ettt ettt st b et et et bbbt bt ebe et e et e ntesbesbeeneens 88
22,124 DECOACT ACTIONS ...viviiieiienteitete ettt ettt ettt e e et et b e s bt bt et es et et e sbe st e ebeebeebeene et ebenaesbeseeeneans 88
Defined syntax specification for bit-field and constructor ClaSSES .........c.ceoeriririririiieieeese e 88
23.1 Defining encoding objects for classes in the alternatives Cateory ..........oevveeieriereierieerieeieeieseeseeie e eees 88
23.1.1 The defiNed SYNTAX ....ccviiiieiieiiecieteee ettt te e beebeenseeneesaeesseeseenseenseas 88
23.1.2 PUrpose and IESLIICTIONS ...cevueeuiiiiiiitietieiie ettt ettt ettt ettt es e e e be et enne e e enees 89
23.1.3 ENCOAET ACTIONS ...ttt ettt ettt et ettt ee e b e b e et ebeeneeenees 89
23.1.4 DECOAET ACTIONS ...ttt ettt ettt ettt e e et e bt es e e et et e bt ebeeneeenees 90
23.2  Defining encoding objects for classes in the bitString Cateory ........coceevviriiiiieiienieeeeeee e 90
23.2.1 The defiNed SYNTAK ....c.eiiiiiieie ettt ettt e et eaee e 90
23.2.2 Model for the encoding of classes in the bitstring Category ........cocevvverriirierienieiieieeereesieene 91
23.2.3 PUrpoSe and IESIICTIONS ...eevieuiieiiieieii et etiett ettt ete ettt e te e e e e seesseeseenseesaeesaeseenseenseensennnas 91
2324 ENCOAET ACTIONS ...ttt ettt sttt sa e be e 92
23.2.5 DECOAET ACTIONS ...ttt ettt ettt ettt e st e s bt e st eteeneesneeeseeseenseenseenseesaenseenseenseennas 92
23.3  Defining encoding objects for classes in the boolean Category .........c.coiviriririeiinienincneereeecreeiean 92
23.3.1 The defiNed SYNTAX ...c.ieiieiieie ettt ettt et e e e neeeneesneesaeeseeneeennens 92
23.3.2 PUrpoSe and TESLIICTIONS ...eeuieiieiiieieii ettt ettt ettt et et ee et eee et ene e e s eseenteenseeneeenees 94
2333 ENCOAET ACTIOMS ...ttt ettt et et bbbttt et et et se e bt eeeenes 94
2334 DIECOMET ACHIOMS ...ttt ettt ettt ettt b e st eb e st es et et e beneeebeeneenes 94
23.4  Defining encoding objects for classes in the characterstring Category ..........ocvveverieriierieereeieseeneenreeveeenes 95
23.4.1 The defiNed SYNTAX ....ccvieiieiieiiictieeete ettt ettt s teesbeesbeenseeseesaaesseenseenseennens 95
23.4.2 Model for the encoding of classes in the characterstring category..........cceevevveeveeevereereenreennns 95
23.4.3 PUrpoSe and FESLIICTIONS ....eeuvertieiieiieeeiestieteeteeieeeeeste et eteesaesseesaeesseesseesseesseessesseessaensesssesnsesnnas 96
2344 ENCOAET ACTIOMS ...ttt ettt st ettt ettt et seeebe e eae 96
23.4.5 DECOAET ACTIONS ...ttt ettt ettt et ettt et e et e bt et e en e e s e ete e beenbeeneeenees 97
23.5 Defining encoding objects for classes in the concatenation CateZory .........ccccerverierieiieeieeienieneeneeee e 97
23.5.1 The defiNed SYNTAX ...c.iiiiiiiieie ettt ettt ettt e e 97
23.5.2 PUrpose and TESIIICTIONS ...eeuviieiieiiieiieeeieeseeeiee e et e et e et e et eebeesbeeenseessseessseessseensseensseenssens 98
23.53 ENCOAET ACTIONS ...ttt sttt ettt et ee e b et et e e e e enees 99
2354 DIECOAET ACTIONS ...ttt ettt ettt sttt ettt ee e e et e b e bt e e eneeenees 99
23.6  Defining encoding objects for classes in the INtEZEr CAEZOTY ....c..coveruirririririeieieienere e 99
23.6.1 The defiNed SYNTAX c..coueiuiiiiiiiiiere ettt sttt 99
23.6.2 PUrpoSe and IESLIICTIONS ...vevieuiieiieeiietieie ettt et ettt ettt e et eseeesseeseenteeneesseeseenseenseenneennes 99
23.6.3 ENCOAET ACTIONS ...ttt ettt ettt ettt et e et e e e e e e e s seenseenseennesneesneenns 100
23.6.4 DECOAET ACTIONS ...ttt ettt ettt et ettt et e e eeeeeaeesbe e st e st emeeeneeeneesseenseenseeneeeneeas 100
23.7 Defining encoding objects for the #CONDI TI ONAL- | NT Class .....cocveeeeriierieiieieeieseeeee e 100
23.7.1 The defiNed SYNTAX ....cc.eeiiiiiieiieie ettt ettt ettt e b e sseeteeeeeneesneens 100
23.7.2 PUrpoSe and reSIICTIONS .....eoueeiuieiiiieriiete ettt ettt ettt e e st esaeeseeeneeeneeeneeeneenneens 101
23.7.3 ENCOAET ACTIONS ....iiieiietiee ettt ettt et ettt et et e e s e e st e s beenseeneeeneesneesneenns 102
23.7.4 DECOAET ACTIONS ...ttt ettt ettt ettt ee e eaee s bt e s bt emeeenee e e e eneesneenaeenseenneeneeas 103
23.8 Defining encoding objects for classes in the null CateZOrY .......coveiiriiriiiieiieeeeee e 103
23.8.1 The defiNed SYNTAX ...cc.iiiiiiiiiiieie ettt ettt e st et e e e e sneesneens 103
23.8.2 PUrpose and IeSLIICTIONS ...eeuieiiiiiiiieitieie ettt ettt ettt ettt et sbe et e et e e eneeeneenneen 105
23.8.3 ENCOAET ACTIOMS ...ttt ettt b ettt ettt sae b 105
23.8.4 DIECOMET ACHIOMS ...ttt ettt ettt sttt b e bt b ettt e et et eieas 105
23.9 Defining encoding objects for classes in the OCtetstring CateZOrY .......ccvvervieriierieeieriereerieeie e eeeeneeeee e 105
23.9.1 The defiNed SYNTAX ....cc.ieiieiieiieiece ettt ettt et ae s e st e sbeeseenaesnnesneenns 105
23.9.2 Model for the encoding of classes in the octetstring category.........occveveeveeerierieerienieriieeennnns 106
2393 PUrpose and reSIIICLIONS ......coueruiruirtiriiriieiieiieit ettt ettt sttt be e eae 106
2394 ENCOAET ACTIONS ...ttt ettt ettt b e bt eae s sieesaee e 107
2395 DECOAET ACTIONS ...ttt ettt b et ettt st esb e et et e enneas 107
23.10 Defining encoding objects for classes in the open type CateZOTY ......cccveririeeeriieriieeniie e eeeeneveesive e 108
23.10.1  The defiNed SYNTAX ..ecveeriieiiieiiieiit ettt ettt ettt e et eesaee e taeestaeetaeeseeesaeensaeensseenseeens 108
23.10.2  Model for the encoding of classes in the open type CateZOry .......ccuevvereerieerieeeeeiereeenreereennens 109

Rec. ITU-T X.692 (08/2015)



23.10.3  Purpose and reSIIICLIONS ......ecueruiruirieruiriiriieiieitet ettt ettt ettt sttt sttt et ene e nbe b eae 109

B 0 R o s TeTo T 1) g 1ot o) SR PRT 109
23.10.5  DECOUCT ACHIOMNS ...uvieutieuieeiieiiiesieete et ete et e et e e et e eaee st e st enseesaeesaesseesseenseenseensesneesseenseenseensennsens 110

23.11 Defining encoding objects for classes in the optionality Category ........ccoceveeieieiienininienineeeeicieecene 110
23.11.1  The defiNed SYNEAX .....ocuieiiieieeieee ettt ettt et e st e s e st enaeeneesneesseenseenseenneennens 110
23.11.2  PurpoSe and IESIIICTIONS .....ccueeruieieeieeiietieeeeiestees et et eeteeeaesteesseenseeneesneesseesseenseeneeeneesneenseens 111

B2 0 1 G T 2 s Voo T 1<) g 1ot o) PP 111
23,114 DECOACT ACTIONS ..ttt ettt ettt ettt ettt b e bt et et e s et et et sb e bt e aeest et e b e naesbeebeeneenes 111

23.12 Defining encoding objects for classes in the pad CategOory........cccvevviriiriirieniieiieieeiese e 111
23.12.1  The defiNed SYNEAX .....ccieriieiieiieie e eeeete et ettt ettt et e e et estaesbeeseesseesaesnsesseeseenseensennsens 111
23.12.2  PurpoSe and IESIIICTIONS .....eiveiuieiieieiieetierteeieeeteeteesteeteesseesseesaessaesseesseensesssesssesseenseensesssenssens 112
23.12.3  ENCOAET ACHIOMS 1.ttt ettt ettt sb bt et ettt st be i eee 113
23,124 DECOACT ACTIONS ...uviueiiiiiententerte ettt sttt ettt et ettt st b e e bt bt et es et et e bbbt e bt et et et e b saeebeebeeee 113

23.13 Defining encoding objects for classes in the repetition Category .........oeoverieriieiierieiieiieeee e 113
23.13.1  The defiNed SYNTAX ..ccvieeiieiiieeiieeie ettt ettt et e et eestee et eessaeesaeesaeesaeesaeesseenseeens 113
23.13.2  PurpoSe and TESLIICTIONS ....eecueieiieeiieriierieetieeteeesteeesieeeteeeaeeeteesteeesseesnseesnseesnsaessseessseensseesns 113
23.13.3  ENCOACT ACTIOMNS ....uvveieieiiie ettt e e e et e e e e e e et e e e e e e e e eaaeeeeeaaeeeeeteeeeensneens 114
23.13.4  DECOAET ACTIOMS ...uteeutieiieitieitieieeie ettt ettt ettt et et e et es e e st e s bt et e et emaeeseeseeesbeenbeenteenteennens 114

23.14 Defining encoding objects for the #CONDI TI ONAL- REPETI T1 ONClass......ccccovvevivevieeiecieiieereereenne 114
23.14.1  The defiNed SYNEAX .....coieiieiieieeie ettt ettt ettt et e e ssaesseeseenseenaesntesseesseenseenseensens 114
23.14.2  PurpoSe and TESLIICTIONS ....eevuvieiiiieiieeiieeieeeteesteeteeerieeeteeeaeeeteesbeeesseesnseeenseesnsaessseessseensseesns 115
23.14.3  ENCOURT ACHIOMNS ...outiiiiiiiiieiieteete ettt ettt ettt et ettt st e st e bt et et s atesatesbee et et eaneeanens 116
23.14.4  DECOUCT ACTIOMS ...utiutiiiiiieieeieete ettt ettt ettt ettt ettt ettt st s bt e bt e bt eatesaeesatesbee bt enteeaneeaneas 116

23.15 Defining encoding objects for classes in the tag CateZOTY.......cuevvieriiiiiriiriieiieieeieeeese et 117
23.15.1  The defiNed SYNEAX .....ccveriieiieiieie e eeeeie et ettt te et e et e et eetaestaesbaeseesseesaesssesseesseenseensenssens 117
23.15.2  PurpoSe and IESIIICTIONS .....ecviriieriieiiiieitiesteeteetteetteeteereebeesseeseesteesseeseessesssesseesseenseensesssenssens 118

B2 0 TG R 2 s 1o oY (<) 1ot o) RSP SRPR T 118
23.15.4  DECOACT ACTIOMS ...utieutieiteeiieiieste ettt ettt et e et st e et et e bt eneeesae e st e ssee st eaeeneeemeesmeesneenseenseenseennens 119

23.16 Defining encoding objects for classes in the other categories .........cooovirierierieiiieieeieeee e 119
24 Defined syntax specification for the #TRANSFORMencoding Class ..........ccooieiirierieiiieieeiecieeiee e 119
24.1 Summary of encoding properties and defined SYNTAX .......ccceecierieriiiiiiieiiee e 119
24.2  Source and target Of tranS OIS .......ouiiuiiiiiii ettt ettt 121
24.3  The Int-t0-1nt traNSTOIM . ...cc.iiiiiiii ittt sttt ettt e b et et e bt embeenaeeneesaee e 122
24.4  The D00l-t0-DOO] trANSTOTIIL .....eiuiiiiiiiiieii ettt et e e enee s eee 123
24.5  The DOOI-t0-INt TrANSTOITI ....eeutiiiiiiii ittt ettt se ettt ea e et e st e e bt enbeeneeeneesaeeeae 124
24.6  The int-t0-DOOL trANSTOIM ....couviiiiiiiiiiiieit ettt ettt et e e et saee s eae 124
24.7  The int-t0-Chars tranSTOIIN.......coouiiiiiiiii ittt et et s 124
24.8  The int-t0-Dits tranSTOTIN ..c..eioiiiiiiii ettt et et 125
24.9  The bits-to-INt tranSTOTIN ..o..eiiiiiiiiiii i ettt et ettt 126
24.10 The char-to-bits tranSTOIIN......c.eiiiiiieieie ettt sttt ettt ebe e enee 127
24.11 The bits-to-Char tranSTOIM......c.oeiiiiiiieiei ettt ettt s ens 129
24.12 The Bit-t0-bits traNSTOTII .. ..cueiuiiiiiiiiiiet ettt sttt ettt ebe s ene 129
24.13 The DitS-t0-DitS tranSTOIIN.....ccueiiiiie ettt ettt et ettt e e st et e b e eteenseeneeeneesneene 130
24.14 The chars-to-composite-char transform ...........cooieiuiriiiiiiie e 130
24.15 The bits-to-COMPOSItE-DIts trANSTOITI ... .eoueiiiiiiiietieiieie ettt ettt ettt et e e snee e e 131
24.16 The octets-to-composite-bits tranSTOIMN.......cc.eiiuiiiiiieii e s 131
24.17 The composite-char-to-chars transSform ............cooioiiiiiiiiiie e e 131
24.18 The composite-bitS-t0-bits traNSTOIMI ... ...c.eeiiiiiiitieiieie ettt ettt s ee e 131
24.19 The composite-bitS-t0-0Ctets tranSTOII.......cc.iiiiiieiieie e 132
25 Complete encodings and the #FOUTER CLASS ......ccouiiiiiiiiiiiieeee et 132
25.1 Encoding properties, syntax and purpose for the #OUTER Class..........ccceiieiiiiiiniiiiciiicccceee 132
25.2  Encoder actions for #OUTER .......ccooiiiiiii ettt 133
25.3  Decoder actions fOr HFOUTER ..........cc.oiiiiiieeet ettt sttt ettt et e et e be s ae et eneeneenes 133
Annex A Addendum to Rec. ITU-T X.680 | ISO/TEC 88241 .....cceiiririiiiiiniiienie sttt s 135
A.1 EXpOrts and IMPOTES CLAUSES .....eeueeutiuriuiiiititertent ettt ettt sttt et ettt b et sa s bt bt e et et e e sbe bt eaeeanens 135
A2 Addition of REFERENCE ...........ccooiiiiiiiieiee ettt ettt et b e sbeeseeseeneesaessansesesseese e 136
A.3  Notation for character String VAIUCS .........c.cccuiiieriieiieiiieiieie ettt ettt saesteesbeebeesseesaesseesneens 136

Rec. ITU-T X.692 (08/2015) vii



Annex B Addendum to Rec. ITU-T X.681 | ISO/TEC 8824-2 .....cccuuieiiieiiieeieeeiieeeite et eiteeeieeeseeesteeeaeeesaeeseesstveennneens 137

5 70 O B TS 1YL () TSP 137
B2 Additional 1€XIiCal THEIMS .......eeuiiriieiieiieeiieett ettt ee et st et e ste e e eaee st e saeeseenseesseeseesseenseeseenseensesnnenneenns 137
B.2.1 Ordered value list field referenCes. .......coveiiiieiieiieie e 137
B.2.2 Ordered encoding object list field references..........ocveiveeiiciininininiiiceccseeeeee 137
B.2.3 Encoding class field references .........ouiririiiieiieie e e 137
B.3  Addition of "ENCODING-CLASS" ... .ottt ettt et et b e stessesseeseeseeseeseensessessesseseeseenes 137
S 2R 0 1 (0 N o T oa e 16 118 o) PRSP 138
B.5  Fixed-type ordered value list field SPEC.......ccuieiiriiriieiieieiie ettt e es 138
B.6  Fixed-class encoding 0bject fIeld SPEC ......c.cciiriiriiiiieiieie ettt ettt e enne e 138
B.7  Variable-class encoding object field SPEC .......ccviiierieriieiiiie ettt 138
B.8  Fixed-class encoding object Set field SPEC.......cviriiiriiriieiiiie ettt ne 139
B.9  Fixed-class ordered encoding object list field SPEC .......eeveiiiiierieiieie e 139
B.10  Encoding class fleld SPEC .....cciiiieiiiiieieie ettt ettt ettt ettt et ens e eneenae e e 139
B.11  Ordered value [iSt OTALION .....c..euviiititiitiite ettt ettt sttt ettt ae bbb eae 140
B.12  Ordered encoding 0bject liSt MOLAION. ......cueruiiriieieriieieeieeiesiee sttt ete ettt e et eeneeeeaesseebeeseenseenaessaesneenns 140
B.13  Primitive fleld NAMES .....coueiiiiiiiiiiiiiieeer ettt sttt bt 140
B.14  Additional reSErVEd WOTAS ........cc.eiiiiiiriiriiiiiitieii ittt sttt ettt 140
B.15 Definition of eNCOAING ODJECLS ....eeviiiiriiiiieiieiieetieti ettt sttt ste e st e st e nteese e eneeeseesseeseenseenseensesneeeneenns 141
B.16  AddItions t0 "SENE" ...cuvieiieeiieiie ettt ettt st et e et e etteeteeebeeebeeebee e beeenbeesnbeeenbeeenbaeenbeeenaeenteas 141
Annex C Addendum to Rec. ITU-T X.683 | ISO/TEC 8824-4......cuuieiiieiiieieeeieeeeie ettt et ettt eaeeetaeeaeeeaveennne e 143
| 2 B € 15 1 1o 21 IS €311 o) (<RSPPI 146
D.1.1 An encoding object for @ BOOICAN tYPEC......cvieiieiieriiiiieii ettt 146
D.1.2 An encoding object fOr an INTEZET tYPE ..vvevvieiieieeieiieiieie ettt e sre e e e seeesreesseesseenseas 147
D.1.3 Another encoding object for an INtEET LYPE .....ecverveerrierrieiieieeie et eee sttt eee e e seeesreebeenseas 147
D.14 An encoding object for an integer type wWith holes ..........occoeoiiiiiiiiiiii e 147
D.1.5 A more complex encoding object for an INtEZETr tYPE .....eevveeeerierienieiieie et 148
D.1.6 Positive integers encoded in BCD ........oooiiiiiiiiiieee e 148
D.1.7 An encoding object of class #BI TS......ooiiii e 149
D.1.8 An encoding object for an OCtEtSIING tYPE.....cverrieriieieiieiieie e siee sttt eee e seee s eseenneas 150
D.1.9 An encoding object for a character String tyPe.........covereerieieiieiiesiere et 150
D.1.10 Mapping character values to bit VAlUES .........coeeiiiiiiiiiiieieieseee e 150
D.1.11 An encoding object fOr @ SEQUENCE LYPE...ccuieririeriieiieiieieeiie ettt ee sttt ettt e st e e e eneeas 151
D.1.12 An encoding object for @ ChOICE tYPE ....ouieiiiiiiieiieieeeeee e 151
D.1.13 Encoding a bitstring containing another encoding .............ccceevvveeriiieriieeniieeiieeiee e 152
D.1.14 AN eNCOAING ODJECE SEL..uvviiuiiiiiieiiieiie ettt ettt ettt et e sbee st eesbeestaeessbeensaeessseeseeensaeennns 152
D.1.15 ASNLT dEfINItIONS ...eeueeieieiiieetieie ettt ettt ettt e st e st e e seeseenseeneesneesseenseenseenseeneens 153
D.1.16 EDM defINItIONS ....eeueieiiietietietteie ettt ettt ettt et st e ettt et et e st e s e s se e se e neeeeenaeenee e 153
D.1.17 0 Y 13 08 o) RS URSRRt 154
D.2  Specialization @XAMPLES ........ccveruieriieieeiieeteeie ettt ettt et e et eteeseesaeesaee st e et enae e st eetee st e bt enneeneenneeneene 154
D.2.1 Encoding by distributing values to an alternative encoding Structure .............ccccceevvereereeeeenns 154
D.2.2 Encoding by mapping ordered abstract values to an alternative encoding structure................. 155
D.2.3 Compression of Nnon-continuous Valte TaANZES......c..cvvueeeiierieerieerieeneeenreeneeesireesieeesiveeneee e 155
D.2.4 Compression of non-continuous value ranges using a transform............c.cocceevveviereeneeeneenenns 156
D.2.5 Compression of an unevenly distributed value set by mapping ordered abstract values.......... 156
D.2.6 Presence of an optional component depending on the value of another component ................ 156
D.2.7 The presence of an optional component depends on some external condition..............ccc.c..... 157
D.2.8 A variable length list
D.2.9 Equal length lists........ccoocverrennene
D.2.10 Uneven choice alternative probabilities ...........cccerierierieiiiiiesesieeee e 159
D.2.11 A VEISION 1 MIESSAZEC ...utieutienieiiie ittt ettt ettt et ee e st et e bt e bt et e emeesaeesbeenteenteeneeenneas 160
D.2.12 The encOdiNg ODJECE SET.....cuieiiieiiiiieitiete ettt ettt et eneee e 161
D.2.13 ASNLT dEfINITIONS ... eeneieeiteettee ettt sttt ettt ettt sbe et et enteenre s 161
D.2.14 EDM defINItIONS c...euteeiiitieteeieete ettt sttt et ettt et saee e 162
D.2.15 ELM d@fINIEIONS ....eviiiieiieie ettt sttt ettt et et e et et e enteesaessaesseeseenseennesnnesneenns 162
D.3  Explicitly generated Structure eXamples..........oeiereeirieieniinieneniene ettt sttt ettt 162
D3.1 Sequence with optional components defined by a pointer .........c..cceeevereniiieciencncncneneeee 163
D3.2 Addition of a boolean type as a presence determinant ..........c.cccuevevererereeeeieneneneneneeeenns 163
D33 Sequence with optional components identified by a unique tag and delimited by a
1N FICLA ...ttt et ne 165

viii

Rec. ITU-T X.692 (08/2015)



D34 Sequence-of type With @ COUNL .......ccuiitiiiriiiniiiee ettt 166

D.3.5 ENCOAING ODJECE SES....ueitietieiieiie ettt ettt ettt ettt et e e e s seenbeenneeneesneeeneenns 166
D.3.6 ASNLT dEfINItIONS ....euteiiieeiie ettt ettt ettt et e st e st e se e seenseeneesneesseenseenseenseeneens 167
D.3.7 EDM defINItIONS ....eoueieeiietieiieiieie ettt ettt et et ettt e s e saesse e neeneeeesneeeneenne 167
D.3.8 ELM d@fINIEIONS ....evieiieiieie ettt ettt ettt et e e et enteeseesseesseeseenseennesnnesneenns 167
D.4 A more-bit encOdING EXAMPLE .....cceiriiiriieiieiieieet ettt ettt et e et e et e et et e e e st e eneesteenbeenseeneenneeneene 168
D.4.1 Description of the problem..........coiiiiiiiii e 168
D.4.2 Use of ASN.1 to provide the more-bit determinant..............ecuevverieriereenieerieeieeeeeeeseeeveeenens 168
D.4.3 Use of value mappings to provide the more-bit determinant ..............occeeeveeveeecierienieneenreennnns 169
D.4.4 Use of the replacement mechanism to provide the more-bit determinant ............c..coceoeveneene. 170
D.5 Legacy protocol specified with tabular NOtAtioN ............cceveuiiierierieie et 170
D.5.1 INEEOAUCTION ...ttt et b e bbbttt et sae b 170
D.5.2 Encoding definition for the top-level message StruCture ..........c.ocveeveevieecieeienieseereeee e 172
D.5.3 Encoding definition for a message StIUCTUIE .......c.ueruiiieiiiiiienieiieieete ettt 172
D54 Encoding for the sequence type "B ..ot 173
D.5.5 Encoding for an octet-aligned sequence-of type with a length determinant................cc.ccuee.. 173
D.5.6 Encoding for an octet-aligned sequence-of type which continues to the end of the
50 6 TSRS 173
D.5.7 EDM defINItIONS ....eutietietiete ettt ettt et sttt et et e et b e et e s nnee e 173
D.5.8 ELM dEfINTTIONS ....eviiiieiiiitititite sttt sttt sttt et ebe e 174
Annex E Support for Huffman encodings..........coeoiiiiiiiiiiiiiiice ettt 175
Annex F Additional information on the Encoding Control Notation (ECN) .......ccccoiiiiiiiirieiieiieie e 177
Annex G Summary of the ECN NOTALION ......cvieiiiiieiieiiiie ettt ettt e esteebeesaessaesseesseesseesseessenssesssesseennas 178

Rec. ITU-T X.692 (08/2015) ix



Introduction

The Encoding Control Notation (ECN) is a notation for specifying encodings of ASN.1 types that differ from those
provided by standardized encoding rules. ECN can be used to encode all types of an ASN.1 specification, but can also
be used with standardized encoding rules such as BER or PER (Rec. ITU-T X.690 | ISO/IEC 8825-1 and Rec. ITU-T
X.691 | ISO/IEC 8825-2) to specify only the encoding of types that have special requirements.

An ASN.1 type specifies a set of abstract values. Encoding rules specify the representation of these abstract values as a
series of bits. ECN is designed to meet the following encoding needs:

a) The need to write ASN.1 types (and get the support of ASN.1 tools in implementations) for established
("legacy™) protocols where the encoding is already determined and differs from all standardized encoding
rules.

b) The need to produce encodings that are minor variations on standardized rules.

The linkage provided in an ECN specification to an ASN.1 specification is well-defined and machine processable, so
encoders and decoders can be automatically generated from the combined specifications. This is a significant factor in
reducing both the amount of work and the possibility of errors in making interoperable systems. Another significant
advantage is the ability to provide automatic tool support for testing.

These advantages are available with ASN.1 alone when standardized encoding rules suffice, but the ECN work provides
these advantages in circumstances where the standardized encoding rules are not sufficient.
NOTE 1 — Currently ECN support only binary-based encodings, but could be extended in the future to cover character-based
encodings.

Annex A forms an integral part of this Recommendation | International Standard, and details modifications to be made
to Rec. ITU-T X.680 | ISO/IEC 8824-1 to support the notation used in this Recommendation | International Standard.

Annex B forms an integral part of this Recommendation | International Standard, and details modifications to be made
to Rec. ITU-T X.681 | ISO/IEC 8824-2 to support the notation used in this Recommendation | International Standard.

Annex C forms an integral part of this Recommendation | International Standard, and details modifications to be made

to Rec. ITU-T X.683 | ISO/IEC 8824-4 to support the notation used in this Recommendation | International Standard.
NOTE 2 — It is not intended that Annexes A, B and C be progressed as amendments to the referenced Recommendations |
International Standards. The modifications are solely for the purpose of ECN definition (see clause 5 and 9.28).

Annex D does not form an integral part of this Recommendation | International Standard, and contains examples of the
use of ECN.

Annex E does not form an integral part of this Recommendation | International Standard and provides more detail on
the support for Huffman encodings in ECN.

Annex F does not form an integral part of this Recommendation | International Standard, and identifies a Web site
providing access to further information and links relevant to ECN.

Annex G does not form an integral part of this Recommendation | International Standard, and provides a summary of
ECN using the notation of clause 5.
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ISO/IEC 8825-3:2015 (E)

INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology —
ASN.1 encoding rules:
Specification of Encoding Control Notation (ECN)

1 Scope

This Recommendation | International Standard defines a notation for specifying encodings of ASN.1 types or of parts of
types.

It provides several mechanisms for such specification, including:
—  direct specification of the encoding using standardized notation;
- specification of the encoding by reference to standardized encoding rules;
- specification of the encoding of an ASN.1 type by reference to an encoding structure;
—  specification of the encoding using non-ECN notation.
It also provides the means to link the specification of encodings to the type definitions to which they are to be applied.

ECN does not currently provide any support for specifications using the OID internationalized resource identifier type
or the relative OID internationalized resource identifier type (see Rec. ITU-T X.680 | ISO/IEC 8824-1), and these are
not referred to further in this Standard.

2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and International Standards are subject to revision, and parties to agreements based
on this Recommendation | International Standard are encouraged to investigate the possibility of applying the most
recent edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of
currently valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of
currently valid ITU-T Recommendations.

NOTE - This Recommendation | International Standard is based on ISO/IEC 10646:2003. It cannot be applied using later
versions of this standard.

2.1 Identical Recommendations | International Standards

—  Recommendation ITU-T X.660 (2011) | ISO/IEC 9834-1:2012, Information technology — Open Systems
Interconnection — Procedures for the operation of OSI Registration Authorities: General procedures and
top arcs of the international object identifier tree.

—  Recommendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information technology — Abstract
Syntax Notation One (ASN.1): Specification of basic notation

—  Recommendation ITU-T X.681 (2015) | ISO/IEC 8824-2:2015, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification.

— Recommendation ITU-T X.682 (2015) | ISO/IEC 8824-3:2015, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

— Recommendation ITU-T X.683 (2015) | ISO/IEC 8824-4:2015, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

—  Recommendation ITU-T X.690 (2015) | ISO/IEC 8825-1:2015, Information technology — ASN.1
encoding Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and
Distinguished Encoding Rules (DER).
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—  Recommendation ITU-T X.691 (2015) | ISO/IEC 8825-2:2015, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).

NOTE 1 — Notwithstanding the ISO publication date, the above specifications are normally referred to as "ASN.1:2015".

NOTE 2 — The above references shall be interpreted as references to the identified Recommendations | International Standards
together with all their published amendments and technical corrigenda.

2.2 Additional references

— ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

NOTE — The above reference shall be interpreted as a reference to ISO/IEC 10646 together with all its published amendments
and technical corrigenda.
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