INTERNATIONAL ISO/IEC
STANDARD 8824-1

First edition
1995-10-15

Information technology — Abstract Syntax
Notation One (ASN.1): Specification of
basic notation

Technologies de I'information — Notation de syntaxe abstraite numéro 1
{ASN.1): Spécifications pour notations de base

Reference number

“BoctUments

Document Sharing Hub

Full document details: ISO_IEC 8824-1_1995


http://www.avadocuments.com/doc/iso-iec-8824-1-1995
http://www.avadocuments.com/doc/iso-iec-8824-1-1995

ISO/IEC 8824-1:1995(E)

CONTENTS
Page

1 SCOPE ..ttt ettt ettt ettt s e st st st e bt e e et e e a s e e st e bt et et e e b e e Re e e Rt e s et e e e s ea e sn e e e s e e ae e sae e e beenee 1

2 INOITNALIVE TEIETEIICES .......veiveiiiiciieciieieecieecre ettt ettt sae st e s e e sbeesae e aeessteses e s e e s e eabesaneesbesnaesnseesneeennees 1
2.1  Identical Recommendations | International Standards.............ccccceveereiniiriiniiniiiniiiicce s 1
2.2 AdditiONal TEIEIEINCES .....c..eecvieiieiieeeeeeeteecte ettt ettt s bt e sat e s bt e eabesaresatesaeesmaesneensaeenneesneenne 2

3 D INILIONS .....eiiiieeieeeeiie ettt et e e st e e sbb e e s bt e e ba e e b ae s aseesembe e s bt e e e bt e s bt e s ab e e s bt e e b e e e aae e s s baeees 2
3.1 Information object SPECIfICAtION .........ccceeerieiiiriiieie e 2
3.2 ConStraint SPECITICALION. .......cceiruiereieitiritecterie e ettt e e e bt e e e et e sbeesaeeesseesneesaeeeaneennes 2
3.3  Parameterization of ASN.1 SPECIfiCAtION .........cccuiriiiiieieiereet e 2
3.4  Presentation SErvice defiNition ..........ccevirrieirieriieeiircie ettt st 3
3.5  Presentation protocol SPECIfICAION ........cc.cviirieriiriierieriericieeceeeteent et s 3
3.6  Structure for identification of OTgaNIZAtIONS ..........cccevveverririeiiiniiii 3
3.7  Universal Multiple-Octet Coded Character Set (UCS) ........cccoeervienereeiienrieietereeee et 3
3.8 Additional defiNitiONS ........ccecieiiiriirieieieiire ettt sttt ettt se e et se e b nees 3

4 ADDIEVIALIONS ...ttt et et e et b e e a e sbt e e mae s bt e bt e bt e eea e e ae et e n e sat e e es 7
INOLALION ..ottt ettt ettt et e st e st e et esa e sate e st e easeeabesa b e bt e beesaeeemee e be e bt e st ees e e anesnesaneeantesaneenneennees 7
5.1 PIOAUCHIONS ....eeiiiiiiiiiiiieeteee ettt ste s te s ae st e s et e bt e saeesabe e bt e st e saeessaesaeeemnessseessnesanesaneen 7
5.2 The alternative COLIECHIONS .......ccceeriiriieriieriinie e eee ettt st st et st e sae s bt e et e saneeaeesas e nesreean 8
5.3  EXample Of @ PTOQUCHION ......ccouteiuieriiiriiiiesterie st sre ettt sttt st st st esn et nsensesaaesneeneens 8
ST S I ) 1 | (TP 8
5.5 RECUISION .ottt sttt te st e et e st et e s e s aesaae e bt saaesatesaaeesaesasesansebaesasessaeesaneas 8
5.6  References to a collection Of SEQUENCES............cocevvivveiriiiiiniiiiiiicce e 8
5.7  References t0 an (eI ........cccuevieruiiiiieiirienieee et ste et ste e st et aesenesn e e s e enaesa s e be e bt enae e 9
5.8 ShOrt-hand NOLALIONS ........ccccuerieriieiieniie ettt ste st e sb e e sate s s e e s e e s e sasebaesabeeaseaeeas 9

6 TAES e b e b e ae e aeeeats 9

7 USE Of the ASN.T NOTALION ..c...veieiieiiieiiieccteeee et e et este et e s aeesre e st e e sseeeea b e e s esteesbeesaseseenneessanessaneessssees 10

8 The ASN.1T CRATACIET SEL.......ccceiiieeieeiiece ettt st s e st e n e s b e b e sas s enb et saeseaa s 11

9 ASNLT IBINIS .ottt ettt et e st st este e st e e tessae e be e beeaseeabesabesasesast e baesaaesatseantenbesrbessas s ea b e e b e e naseenae s 11
0.1 GENETAI TUIES ....c.cveeeiiiieiieietertte ettt ett st e et e s sbe et e s b e s ae s et e st e e saesaesenesabessaeesaseenbesabeesanesabe s 11
9.2 TYPE TEIETENCES ...ttt ettt s et st s a et e e st as e a e e s be e b e e aeean e beenn s 12
LG T (131111 = OO OO 12
L T VE 1 1 T8 (o) (5 (<) 116X OO OO SO 12
9.5 MOAUIE TEEETENCE ........eeeieieeie ettt st st e et esse e s bassae s e snane s sarne e nrneenanes 12
L I 603 1111115 11 S OO OO OO SRR 12
0.7 EMPLY IBIM...cuiiiiiiiiieicieecet ettt sttt b e st e et a e sa e a e a e ae s e ab e b et e b ts 12
R T\ 10) 1 11015 o 17=) 1 OO RO UORPORPON 13
9.9 BiINary StrNZ IEIM ....cceevuiririeieriericeteieriee ettt ettt et e s et e s st eaesa e s st ea s en e be e r e e ae e b e reens 13

© ISO/IEC 1995

All rights reserved. Unless otherwise specified, no part of this publication may be

reproduced or utilized in any form or by any means, electronic or mechanical, including

photocopying and microfilm, without permission in writing from the publisher.

ISO/IEC Copyright Office * Case postale 56 * CH-1211 Geneve 20 * Switzerland
Printed in Switzerland
Documents
il Document Sharing Hub

Full document details: ISO_IEC 8824-1_1995


http://www.avadocuments.com/doc/iso-iec-8824-1-1995
http://www.avadocuments.com/doc/iso-iec-8824-1-1995

© ISO/IEC ISO/IEC 8824-1:1995(E)

9.10 Hexadecimal StrNG ItEIM ....cc.eortiiiriiiiiiieieietetetetetet e st sttt sb b 13

9.11  Character StrNG IteIM ......cocuiiiiiiriiiiieiieiee ettt ettt 13

0.12  ASSIZNIMENTE IEBIM ....oiviiiuiiiiiiiiiiiiitit ettt e bbbttt bbb 14

9.13  RANEE SEPATALOT.....c.ocuimiiiniiitititetie et sa et e et a s sa b s e s e b e s s R e E et e bbbttt 14

.14 EIIIPSIS..etiiuiiiiiiiiiiii it 14

9.15  Single CharaCter IEIMS ..........cciiuiiiiieicrci e et 14

G.16  RESEIVEA WOTTS .oveeuiiieiieitieiieieee et ete sttt et ettt b e e e e s e et e s e s s e s a e an e s et e e ae e tb e e beebeesb e beeabeebeeasesbeess 15
10 MOAUIE AEFINIION ... couiiuiiiiiiiiieeeee et e s e e b reeas 15
11 Referencing type and value definitions............ccoveiiiiiiiiiiiiiiiic 19
12 Notation to support references to ASN.1 COMPONENLS ......c.ccceeiiiiiiiiiriiiiiniiiiiiiee et 19
i3 AsSIgNINgG tyPes and VAIUES .......coveeviriiiiiirtitertet sttt ettt ens 20
14 Definition of types and VAIUES..........coceeviiiiiriiriiirienee et 21
15 Notation for the DOOIEAN tYPE.......cc.erriiriiriiiieiiiie ettt st e b e b s n e 23
16 Notation fOr the INLEGET LYPE ....c.eeeeririeriiieieriertertetee sttt sttt b aeetesbe st sa st e 23
17 Notation for the enUMErated tYPe..........cocueviiririiririeiinirtiret e as e eenens 24
18  Notation fOr the TEAL LYPE ....c..coviiiieiiiiiiie ettt bbbt b s b e b e sbsasnens 25
19 Notation for the DItStrNG tYPE ......cceeveiriiriiiiirieriirtiietet ettt sttt e s s e re b beeree s 25
20 Notation fOr the OCELSIIING LYPE.....cieririeiriireeierteeret ettt sttt et ere st srsenterssre s eneensereeressesseasens 27
21 Notation fOr the NUIL LYPE .....ccceueriiriiiiieieiet ettt bbbttt ne s 27
22 NOtation fOr SEQUENCE LYPES ....covevirerrererrerirerrirerteerteretseeeeest st st s e s st s e sa s s ebass s be s et ebssaebsebassanesen 27
23 Notation fOr SEQUENCE-OF LYPES .....ccueeuiruiiiiiriirtirierieeeeente ettt et er s bbb st e s sssesaeeanens 29
24 INOTALION FOT SEL LYPES ..cuvevererrereerreiinrerireetetnteertetests s s e e st b st b e e b b st e e b s s s e b e b e be e s b e b e s st e e e b e b esaseasn 29
25 INOLALION FOT SEE-OF LYPES...c.eeiitereieiitirieetete sttt ettt st b e s r e bbb e b e s b e e ss e be s s e bassaans 30
26 NOtation fOr CHOICE tYPES ....cvevirviteiiiiititeietete sttt s b e et b bbbt a e sasn s 30
27 NOtation fOr SEIECHION LYPES....cuirviriiiiiiirtieteeetercetetetet ettt s b e b e b e st e s e s e et e sbnesaessnns 31
28 NOtation fOr taAZZEA LYPES .....eoveueerirreieieiiriitetete ettt 32
29 Notation for the object identifier tYPE ........cccevirrieririeiririiii s 33
30  Notation for the embedded-PAV LYPE........ccceeveririririeririeieerieee et ene e 34
31 Notation for the eXtErNal LYPE..........coueirerrerreieierirreiriei ettt b e et et n et e e s e s e s 36
32 The Character SN tYPES.......cccerririeieiriererteteetestiee st ettt et e ab e bbb e b e st e s bt s e b e sb et s e e saassbeteane 38
33 Notation for Character SrNZ LYPES ........covuerereerieriinerierceerteiete sttt r et sr e e b et e s b e s b e bs e b e baessenes 38
34  Definition of restricted character String tYPES ........cccceceeveriiriiriiriiiiiiiiine e e 38
35 Naming characters and collections defined in ISO/IEC 10646.............cccccoeimieuriiniininininieieeeesees 42
36 Canonical Order Of CHATACTEIS. ......cc.civeruieuiirierie ettt bbbt bbb et e s s 45
37 Definition of unrestricted Character String tYPeS .......ccevuereeerrririietieirt ettt 46
38  Notation for types defined in clauses 39-41........cccccoovniiiiiiiiniiinic e 47
39 GENETAZEA INE .....vvieeiceeeieree et e e e e e te et e sne et e sae e et e st e as e s e s ae s ae st e s bb e e b b e b b e e bs s eaa s eas e s ab e s beasbaananeeans 47
40 UNIVETSAL tNE ....veoeviiveeiteieniesie sttt ettt et e s e st st e s et e e sa e as et e b s a e e b e e aseabeas e b e ese et e s b e s beessesbeeanesbenanas 48
41 The ObJECt AESCIIPLOT LYPE .....cuceeeviieirtririccceticieteretee e a bbb bbbttt s bbb s nses 49
42 CoNSIAINE TYPES....cctiuiriiieirieetetiiertetet ettt ettt st saess et sae b sresbesbe b ersebe s e s eba s esasnasessans D.o.cum. entég

Document Sharin%{ﬂub

Full document details: ISO_IEC 8824-1_1995


http://www.avadocuments.com/doc/iso-iec-8824-1-1995
http://www.avadocuments.com/doc/iso-iec-8824-1-1995

ISO/IEC 8824-1:1995(E) © ISO/IEC

43 The exception Identifier ... 50
44 Element Set SPECITICAION. .....c.cueoiriririeteueieicieite ettt 51
45 SUDLYPE IEMENLS ...ttt s 52
45,1 GENETAL......ccueiieieiieeieeeeeeeeee ettt sttt E e s 52
45.2  SINGLE VALUE.....ceeiiviiieeiiiciiiicic ittt bbb s 53
453  ContAINEd SUDLYDE .....eveeiieieieeiteteeeet ettt ettt bbb bbb bttt 53
45.4  ValUE RANEE......c.couireiiiieieietitcietetet ettt ettt s st b bbb E ettt s 53
45.5  SH1Z8 CONSIIAINE ....c.eeieeieieiieie ettt ettt et b e e b sb st e b e sr e e re et e ba st b e b e s e e s s es e st enb e sat et eeeeneeane 53
45.6  TyPe CONSIIAINL........cceeiiiiiiiiiiiiiticec ettt e e s s bbb ettt 54
45.7 Permitted AIPhabet ..........cccooveieiiiiiiniiiii s 54
45.8  INNET SUDLYPING...cueiuiiitieiieiiiertieteritetetcee ettt ettt sa e b e e s as et s bbb e b et e sa e s e et e s e sae et e s sae s 54
Annex A — Use of ASN.1-88/90 NOAtION ........cceerueruireririeieneteteiesieste ettt sttt s s besa e beers s ers 56
Al MaINIENANCE ......eeuiiniiiiiieientietcet ettt s st e a et b e b bbb b e eaenees 56
A.2  Mixing ASN.1-88/90 and current ASN.T NOtAtiON .......cc.couevuiiiiiiiniiiiiicice e 56
A3 Migration to the current ASN.T NOtAION ......c.ooviuiriiiiiiiiiinccee s 56
Annex B — ISO assignment of OBJECT IDENTIFIER component Values............cccovevieeiminiinieineninieienseeseseenns 58
Annex C — ITU-T assignment of OBJECT IDENTIFIER component ValUES.............ccocovverinimeiniemnieeesieesienieenns 59
Annex D - Joint assignment of OBJECT IDENTIFIER component ValUes ...........ccccoeerveinieeinieinieieieeisecsieenns 60
Annex E — Assignment of object identifier ValUeS ..o 61
Annex F — Examples and DINES .......ccooviviiiiiiiiiiiiiiic s 62
F.1  Example of a personnel r€COTd...........coeeuririiniinirinuiniiniieiiiiiniiieee sttt eb e 62
F.2  Guidelines for use of the NOLAtION .........cc.ceviiiiiriiriirieri et 63
F.3  Identifying abStraCt SYNEAXES........coceeerutrtertiiiriieientenieriteit et et s esse s sae e b e reese s sabeebeesnaass 71
Fid  SUDLYPES ..ttt ettt st ettt b e e bbb s e 72
Annex G — Tutorial Annex on ASN.1 Character Strings .........ccccceveruererreriniiiiiininiiie e 75
G.1  Character string SUppOrt in ASN.L.......cccooiriiiiiiiiiiieeteee e 75
G.2  The UniversalString and BMPSHING tyPes........cccceriiiinieceneniniiiiiiieicne et 75
G.3 OnISO/IEC 10646-1 conformance reqUITEMENLS..........cceeverrermeeeeiiirieiieeeireesienseeseeseesseesessesaassesanens 76
G.4 Recommendations for ASN.1 users on ISO/IEC 10646-1 conformance............cccovvvveenriniininsinnnnnnn, 76
G.5 Adopted subsets as parameters of the abstract SYNtax ..........ccocevveeeinininiinienieieneeeeseees 77
G.6 The CHARACTER STRING tYPE......ccccecerirriirieirieiirtsieresiniesteesetssesesesessssssssens e ese s ssessssessssesens 77
Annex H — Superseded fEAtUTES ............coviviiiiiiiiiiiiiicii e 79
H.1  Use of identifiers nNOW Mandatory ...........c.ccccererrirrienininienieienieeeiestcsitee st e ae s ens 79
H.2  The ChOICE VAIUE .....ccoveuiiiiiiricicicnctrctiitcttetrc ettt s bttt esas 79
H.3  ThE @nY TYPE....cooviiiiiiiiiiiiiiii ettt e r e bbb s r e ea s bbbt 79
H.4  The macro Capability..........cccoeireririnieieiret ettt ettt sa e 80
Annex I — The any tyPe NOLALION ........c.ccerveuireerimiririiiiiercetitetrt ettt st et s e bbb st et b bbb 81
I.1 NOtation fOr the ANY LYPE ...cccveeiieeieiieieeieee sttt ettt et b e sa s r b e bs e e s e s e e s s e e aaesbeeseanns 81
ANnex J — The MACTO NOLALION.......cc.ciieriirtieieieceteie ettt sttt s e sa st et e s e s eaa e ebs e b e b e s b e st s s s e e st e sae s s s e e nnnnns 82
Tl INEEOQUCHION.c..tirtentenieteiiete sttt ettt ettt et s et s b sh s b s re e b e b s e b e b e b e as e b e b et e ba s b e s b et e s e b anbanes 82
J.2  Extensions to the ASN.1 character set and itemS.........cccoevreeririiiiiiiiniiinine s 82
J.3 Macro definition NOALION.........c.coerueirierertiieiiinicic ettt s 84
J4  Use Of the NeW NOLALION ......coceevuiviiririiiiiieie ettt sa b ene 87
Annex K — Summary of the ASN.1 NOAtION.........c.ccviirrieiniiinictrreeccir e 88
Documents
iv Document Sharing Hub

Full document details: ISO_IEC 8824-1_1995


http://www.avadocuments.com/doc/iso-iec-8824-1-1995
http://www.avadocuments.com/doc/iso-iec-8824-1-1995

© ISO/IEC ISO/IEC 8824-1:1995(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national 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
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC JTC 1. 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.

International Standard ISO/IEC 8824-1 was prepared by Joint Technical
Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 21, Open
systems interconnection, data management and open distributed processing, in
collaboration with ITU-T. The identical text is published as ITU-T
Recommendation X.680.

This is a revision of ISO/IEC 8824:1990.

ISO/IEC 8824:1995 consists of the following parts, under the general title
Information technology — Abstract Syntax Notation One (ASN.1):

—  Part 1: Specification of basic notation

—  Part 2: Information object specification

— Part 3: Constraint specification

— Part 4: Parameterization of ASN.1 specifications

Annexes A to E form an integral part of this part of ISO/IEC 8824:1995. Annexes
F to K are for information only.
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Introduction

This Recommendation | International Standard presents a standard notation for the definition of data types and values. A
data type (or type for short) is a class of information (for example, numeric, textual, still image or video information). A
data value (or value for short) is an instance of such a class. This Recommendation | International Standard defines
several basic types and their corresponding values, and rules for combining them into more complex types and values.

Although this standard notation is defined within the OSI framework, it can be used for many other purposes. In the
lower layers of the OSI Basic Reference Model (see ITU-T Rec. X.200 | ISO/IEC 7498-1) and in many other protocol
architectures, each message is specified as the binary value of a sequence of octets. In the Presentation layer of OSI (see
ITU-T Rec. X.216 | ISO/IEC 8822), the nature of user data parameters changes. However, Application layer standards
need to define quite complex data types to carry their messages, without concern for their binary representation. In order
to specify the data types they require a notation which does not necessarily determine the representation of each value.
Such notation has to be supplemented by the specification of one or more algorithms called encoding rules which
determine the value of the lower layer octets that carry the Application data (called the transfer syntax). The
Presentation layer protocol of OSI (see ITU-T Rec. X.226 | ISO/IEC 8823) can negotiate which transfer syntaxes
(encodings) are to be used.

Outside the context of OSI there is increasing recognition of the notion of an abstract value of some class (e.g., a
particular 256-color picture) divorced from the details of any particular encoding where in order to correctly interpret the
bit-pattern representation of the value, it is necessary to know (usually from the context), the type (class) of the value
being represented, as well as the encoding mechanism being employed. Thus the identification of a type is an important
part of this Recommendation | International Standard.

A very general technique for defining a complicated type at the abstract level is to define a small number of simple
types by defining all possible values of the simple types, then combining these simple types in various ways. Some of
the ways of defining new types are as follows:

a) given an (ordered) list of existing types, a value can be formed as an (ordered) sequence of values, one
from each of the existing types; the collection of all possible values obtained in this way is a new type; (if
the existing types in the list are all distinct, this mechanism can be extended to allow omission of some
values from the list);

b) given an unordered set of (distinct) existing types, a value can be formed as an (unordered) set of values,
one from each of the existing types; the collection of all possible unordered sets of values obtained in this
way is a new type; (the mechanism can again be extended to allow omission of some values);

c) given a single existing type, a value can be formed as an (ordered) list or (unordered) set of zero, one or
more values of the existing type; the collection of all possible lists or sets of values obtained in this way is
a new type;

d) given a list of (distinct) types, a value can be chosen from any one of them; the set of all possible values
obtained in this way is a new type;

e) given a type, a new type can be formed as a subset of it by using some structure or order relationship
among the values.

An important aspect of combining types in this way is that encoding rules should recognize the combining constructs,
providing unambiguous encodings of the collection of values of the basic types. Thus, every basic type defined using the
notation specified in this Recommendation | International Standard is assigned a tag to aid in the unambiguous encoding
of values.

Four classes of tag are specified in the notation.

The first is the universal class. Universal class tags are only used as specified within this Recommendation |
International Standard, and each tag is either

a) assigned to a single type; or

b) assigned to a construction mechanism.
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Users of this notation are not allowed to explicitly specify universal class tags in their ASN.1 specifications, for these
tags are built-in and can be specified explicitly only in this Recommendation | International Standard.

The other three classes of tag are called application class tags, private class tags, and context-specific class tags. There
is no formal difference between use of tags from these three classes. Where application class tags are employed, a
private or context-specific class tag could generally be applied instead, as a matter of user choice and style. The presence
of the three classes is largely for historical reasons, but guidance is given in F.2.1.2 on the way in which the classes are
usually employed.

Tags are mainly intended for machine use, and are not essential for the human notation defined in this
Recommendation | International Standard. Where, however, it is necessary to require that certain types be distinct, this is
expressed by requiring that they have distinct tags. The allocation of tags is therefore an important part of the use of this
notation.

NOTE - Within this Recommendation | International Standard, tag values are assigned to all simple types and construction
mechanisms. The restrictions placed on the use of the notation ensure that tags can be used in transfer for unambiguous identification
of values.

Clauses 8 to 29 (inclusive) define the simple types supported by ASN.1, and specify the notation to be used for
referencing simple types and for defining new types using them. Clauses 8 to 29 also specify the notation to be used for
specifying values of types defined using ASN.1.

Clauses 30 to 31 (inclusive) define the types supported by ASN.1 for carrying within them the complete encoding of
ASN.1 types.

Clauses 32 to 37 (inclusive) defines the character string types.

Clauses 38 to 41 (inclusive) define certain types which are considered to be of general utility, but which require no
additional encoding rules.

Clauses 42 and 45 define a notation which enables subtypes to be defined from the values of a parent type.

Annex A forms an integral part of this Recommendation | International Standard, and gives guidance on how users of
this Recommendation | International Standard can refer to ASN.1 types and values defined using CCITT Rec. X.208
(1988) | ISO/TEC 8824:1990.

Annex B forms an integral part of this Recommendation | International Standard, and defines the object identifier tree for
authorities supported by ISO.

Annex C forms an integral part of this Recommendation | International Standard, and defines the object identifier tree for
authorities supported by ITU-T.

Annex D forms an integral part of this Recommendation | International Standard, and defines the object identifier tree
for joint use by ISO and ITU-T.

Annex E forms an integral part of this Recommendation | International Standard, and records object identifier and object
descriptor values assigned in this Recommendation | International Standard.

Annex F does not form an integral part of this Recommendation | International Standard, and provides examples and
hints on the use of the ASN.1 notation.

Annex G does not form an integral part of this Recommendation | International Standard, and provides a tutorial on
ASN.1 character strings.

Annex H does not form an integral part of this Recommendation | International Standard, and describes features of the
previous version of ASN.1 that have been superseded.

Annex I does not form an integral part of this Recommendation | International Standard, and details the superseded ANY
type notation.

Annex J does not form an integral part of this Recommendation | International Standard, and details the superseded
macro notation.

Annex K does not form an integral part of this Recommendation | International Standard, and provides a summary of
ASN.1 using the notation of clause S.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -
ABSTRACT SYNTAX NOTATION ONE (ASN.1):
SPECIFICATION OF BASIC NOTATION

1 Scope

This Recommendation | International Standard provides a standard notation called Abstract Syntax Notation One
(ASN.1) that is used for the definition of data types, values, and constraints on data types.

This Recommendation | International Standard

—  defines a number of simple types, with their tags, and specifies a notation for referencing these types and
for specifying values of these types;

—  defines mechanisms for constructing new types from more basic types, and specifies a notation for
defining such types and assigning them tags, and for specifying values of these types;

—  defines character sets (by reference to other Recommendations and/or International Standards) for use
within ASN.1;

—  defines a number of useful types (using ASN.1), which can be referenced by users of ASN.1;

The ASN.1 notation can be applied whenever it is necessary to define the abstract syntax of information. It is
particularly, but not exclusively, applicable to application protocols.

The ASN.1 notation is referenced by other standards which define encoding rules for the ASN.1 types.

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 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
editions of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The Telecommunications Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations.

2.1 Identical Recommendations | International Standards

—  ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Open Systems
Interconnection — Basic Reference Model: The basic model.

—  ITU-T Recommendation X.216 (1994) | ISO/IEC 8822:1994, Information technology — Open Systems
Interconnection — Presentation service definition.

—  ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:1994, Information technology — Open Systems
Interconnection — Connection-oriented presentation protocol: Protocol specification.

—  ITU-T Recommendation X.681 (1994) | ISO/IEC 8824-2:1995, Information technology — Abstract Syntax
Notation One (ASN.1): Information Object Specification.

—  ITU-T Recommendation X.682 (1994) | ISO/IEC 8824-3:1995, Information technology — Abstract Syntax
Notation One (ASN.1): Constraint specification.

—  ITU-T Recommendation X.683 (1994) | ISO/IEC 8824-4:1995, Information technology — Abstract Syntax
Notation One (ASN.1): Parameterization of ASN.1 specifications.

Documents
ITU-T Rie. wilB0 A9 E). 1 sharinky Hub

Full document details: ISO_IEC 8824-1_1995


http://www.avadocuments.com/doc/iso-iec-8824-1-1995
http://www.avadocuments.com/doc/iso-iec-8824-1-1995

ISO/IEC 8824-1 : 1995 (E)

_  ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1995, Information technology — ASN.1 encoding
Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and
Distinguished Encoding Rules (DER).

_  ITU-T Recommendation X.691 (1995) | ISO/IEC 8825-2:1995, Information technology — ASN.1 encoding
rules: Specification of Packed Encoding Rules (PER).

2.2 Additional references
— ISO International Register of Coded Character Sets to be used with Escape Sequences.
—  ISO/EC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.
—  ISO/EC 2022:1994, Information technology — Character code structure and extension techniques.
— IS0 3166:1993, Codes for the representation of names of countries.
_ SO 6523:1984, Data interchange — Structures for the identification of organizations.

_  ISO 8601:1988, Data elements and interchange formats — Information Interchange — Representation of
dates and times.

—  ISO/MIEC 10646-1:1993, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Part 1: Architecture and Basic Multilingual Plane.

_  CCITT Recommendation X.121 (1992), International numbering plan for public data networks.

—  CCITT Recommendation X.208 (1988), Information Technology — Open Systems Interconnection —
Specification of Abstract Syntax Notation One (ASN.1).

—  ISO/IEC 8824:1990, Information technology — Open Systems Interconnection — Specification of
Abstract Syntax Notation One (ASN.1).

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

31 Information object specification
This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.681 | ISO/IEC 8824-2:
a) information object;
b) information object class;
¢) information object set;
d) instance-of type;

e) object class field type.

3.2 Constraint specification

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.682 | ISO/IEC 8824-3:
a) component relation constraint;

b) table constraint.

33 Parameterization of ASN.1 specification

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.683 | ISO/IEC 8824-4:
a) parameterized type;
b) parameterized value.
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34 Presentation service definition

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.216 | ISO/IEC 8822:
a) (an) abstract syntax;
b) abstract syntax name;
c) defined context set;
d) presentation data value;
e) (a) transfer syntax;

f) transfer syntax name.

3.5 Presentation protocol specification

This Recommendation | International Standard uses the following term defined in ITU-T Rec. X.226 | ISO/IEC 8823:

—  presentation context identifier

3.6 Structure for identification of organizations

This Recommendation | International Standard uses the following terms defined in ISO 6523:
a) issuing organization;
b) organization code;

¢) International Code Designator.

3.7 Universal Multiple-Octet Coded Character Set (UCS)

This Recommendation | International Standard uses the following terms defined in ISO/IEC 10646-1:
a) Basic Multilingual Plane (BMP);
b) cell;
¢) combining character;
d) graphic symbol;
e) group;
f) limited subset;
g) plane;
h) row;

i)  selected subset.

3.8 Additional definitions

3.8.1 abstract character: The set of information associated with a cell in a table defining a character repertoire.
NOTE - The information will normally include some or all of the following items:
a) a graphic symbol,
b) acharacter name, or

c) the definition of functions associated with the character when used in particular environments.
3.8.2 abstract value: A value whose definition is based only on the type, independent of how it is represented in
any encoding rule.

NOTE - Use of the term "abstract value" is frequently an assertion that what is being said probably varies based upon the
enocding rules used.
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3.8.3 ASN.1 character set: The set of characters, specified in clause 8, used in the ASN.1 notation.
3.84 ASN.1 specification: A collection of one or more ASN.1 modules.

3.8.5 associated type: A type which is used only for defining the value and subtype notation for a type.

NOTE - Associated types are defined in this Recommendation | International Standard when it is necessary to make it
clear that there may be a significant difference between how the type is defined in ASN.1 and how it is encoded. Associated types do
not appear in user specifications.

3.8.6 bitstring type: A simple type whose distinguished values are an ordered sequence of zero, one or more bits.

NOTE — Where there is a need to carry embedded encodings of an abstract value, the use of the embedded-pdv type will in
general provide a more flexible mechanism for announcement or agreement on the nature of the encodings than the bitstring type.

3.8.7 boolean type: A simple type with two distinguished values.

3.8.8 character: A member of a set of elements used for the organization, control or representation of data.
NOTE - For example, this implies that an accent combining character and lower case 'e' are two characters in the ISO 646
French Version, and not the single character é.

3.8.9 character abstract syntax: Any abstract syntax whose values are specified as the set of character strings of
zero, one or more characters from some specified collection of characters.

3.8.10 character repertoire: The characters in a character set without any implication on how such characters are
encoded.

3.8.11 character string types: Simple types whose values are strings of characters from some defined character set.

3.8.12 character transfer syntax: Any transfer syntax for a character abstract syntax.
NOTE - ASN.1 does not support character transfer syntaxes which do not encode all character strings as an integral
multiple of 8 bits.

3.8.13 choice types: Types defined by referencing a list of distinct types; each value of the choice type is derived
from the value of one of the component types.

3.8.14 component type: One of the types referenced when defining a CHOICE, SET, SEQUENCE, SET OF, or
SEQUENCE OF.

3.8.15 constraint: A notation which can be used in association with a type, to define a subtype of that type.

3.8.16 control characters: Characters appearing in some character repertoires that have been given a name (and
perhaps a defined function in relation to certain environments) but which have not been assigned a graphic symbol, and
which are not spacing characters.

NOTE — NEWLINE and TAB are examples of control characters that have been assigned a formatting function in a
printing environment. DLE is an example of a control character that has been assigned a function in a communication environment.
3.8.17 Coordinated Universal Time (UTC): The time scale maintained by the Bureau Internationale de 1'Heure
(International Time Bureau) that forms the basis of a coordinated dissemination of standard frequencies and time signals.

NOTES

1 The source of this definition is Recommendation 460-2 of the Consultative Committee on International Radio
(CCIR). CCIR has also defined the acronym for Coordinated Universal Time as UTC.

2 UTC and Greenwich Mean Time are two alternative time standards which for most practical purposes determine the
same time.

3.8.18 element: A member of an element class, distinguishable from all other elements of the same class.

3.8.19 element class: A type (whose elements are its values) or information object class (whose elements are all
possible objects of that class).

3.8.20 element set: One or more elements of the same element class.

3.8.21 embedded-pdv type: A type whose set of values is the union of the sets of values in all possible abstract
syntaxes. This type is a part of an ASN.1 specification that carries a value whose type may be defined externally to that
ASN.1 specification. It also carries an identification of the type of the value being carried as well as an identification of
the encoding rule used to encode the value.
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3.8.22 encoding: The bit-pattern resulting from the application of a set of encoding rules to a value of a specific
abstract syntax.

3.8.23 (ASN.1) encoding rules: Rules which specify the representation during transfer of the values of ASN.1 types.
Encoding rules also enable the values to be recovered from the representation, given knowledge of the type.

v NOTE - For the purpose of specifying encoding rules, the various referenced type (and value) notations, which can provide
alternative notations for built-in types (and values), are not relevant.

3.8.24 enumerated types: Simple types whose values are given distinct identifiers as part of the type notation.

3.8.25 external type: A type which is a part of an ASN.1 specification that carries a value whose type may be
defined externally to that ASN.1 specification. It also carries an identification of the type of the value being carried.

3.8.26 external reference: A type reference, value reference, information object, etc., that is defined in some other
module than the one in which it is being referenced, and which is being referred to by prefixing the module name to the
referenced item.

EXAMPLE - ModuleName.TypeReference
3.8.27 false: One of the distinguished values of the boolean type (see "true").

3.8.28 governing; governor: Relative to some object, object set, value set, value or subtype, the information object
class or type which controls its interpretation by restricting the items(s) involved to be value notation of that class or
type, respectively.

3.8.29 integer type: A simple type with distinguished values which are the positive and negative whole numbers,
including zero (as a single value).
NOTE - Particular encoding rules limit the range of an integer, but such limitations are chosen so as not to affect any user

of ASN.1.

3.8.30 items: Named sequences of characters from the ASN.1 character set, specified in clause 9, which are used to
form the ASN.1 notation.

3.8.31 module: One or more instances of the use of the ASN.1 notation for type, value, etc., encapsulated using the
ASN.1 module notation (see clause 10).

3.8.32 null type: A simple type consisting of a single value, also called null.

3.8.33 object: A well-defined piece of information, definition, or specification which requires a name in order to
identify its use in an instance of communication.

3.8.34 object descriptor type: A type whose distinguished values are human-readable text providing a brief
description of an object.

NOTE - An object descriptor value is usually associated with a single object. Only an object identifier value
unambiguously identifies an object.

3.8.35 object identifier: A value (distinguishable from all other such values) which is associated with an object.

3.8.36 object identifier type: A simple type whose distinguished values are the set of all object identifiers allocated
in accordance with the rules of this Recommendation | International Standard.

NOTE - The rules of this Recommendation | International Standard permit a wide range of authorities to independently
associate object identifiers with objects.

3.8.37 octetstring type: A simple type whose distinguished values are an ordered sequence of zero, one or more
octets, each octet being an ordered sequence of eight bits.

3.8.38  open type notation: An ASN.1 notation used to denote a set of values from more than one ASN.1 type.
NOTES

1 The term "open type" is used synonymously with "open type notation" in the body of this Recommendation |
International Standard.

2 All ASN.1 encoding rules provide unambiguous encodings for the values of a single ASN.1 type. They do not
necessarily provide unambiguous encodings for "open type notation”, which carries values from ASN.1 types that are not normally
determined at specification time. Knowledge of the type of the value being encoded in the "open type notation" is needed before the
abstract value for that field can be unambiguously determined.
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3 The only notation in this Recommendation | International Standard which is an open type notation is the
"ObjectClassFieldType" specified in ITU-T Rec. X.681 | ISO/IEC 8824-2, where the "FieldName" denotes either a type field or a
variable-type value field. The "ANY" notation which was defined in CCITT Rec. X.208 (1988) | ISO/IEC 8824:1990, and described
in Annex I, was an open type notation.

3.8.39 parent type (of a subtype): The type that is being constrained when defining a subtype.
NOTE - The parent type may itself be a subtype of some other type.

3.8.40 production: A part of the formal notation used to specify ASN.1.

3.8.41 real type: A simple type whose distinguished values (specified in clause 18) are members of the set of real
numbers.

3.8.42 recursive definitions: A set of ASN.1 definitions which cannot be reordered so that all types used in a
construction are defined before the definition of the construction.

NOTE - Recursive definitions are allowed in ASN.1: the user of the notation has the responsibility for ensuring that those
values (of the resulting types) which are used have a finite representation.

3.8.43 restricted character string type: A character string type whose characters are taken from a fixed character
repertoire identified in the type specification.

3.8.44 selection types: Types defined by reference to a component type of a choice type, and whose values are
precisely the values of that component type.

3.8.45 sequence types: Types defined by referencing an ordered list of types (some of which may be declared to be
optional); each value of the sequence type is an ordered list of values, one from each component type.

NOTE — Where a component type is declared to be optional, a value of the sequence type need not contain a value of that
component type.

3.8.46 sequence-of types: Types defined by referencing a single component type; each value in the sequence-of type
is an ordered list of zero, one or more values of the component type.

3.8.47 set types: Types defined by referencing a fixed, unordered, list of distinct types (some of which may be
declared to be optional); each value in the set type is an unordered list of values, one from each of the component types.

NOTE — Where a component type is declared to be optional, the new type need not contain a value of that component type.

3.8.48 set-of types: Types defined by referencing a single component type; each value in the set-of type is an
unordered list of zero, one or more values of the component type.

3.8.49 simple types: Types defined by directly specifying the set of its values.
3.8.50 spacing character: A character in a character repertoire which is intended for inclusion with graphic

characters in the printing of a character string but which is represented in the physical rendition by empty space; it is not
normally considered to be a control character (see 3.8.16).

NOTE - There may be a single spacing character in the character repertoire, or there may be multiple spacing characters
with varying widths.

3.8.51 subtype (of a parent type): A type whose values are a subset (or the complete set) of the values of some
other type (the parent type).

3.8.52 tag: A type denotation which is associated with every ASN.1 type.

3.8.53 tagged types: A type defined by referencing a single existing type and a tag; the new type is isomorphic to the
existing type, but is distinct from it.

3.8.54 tagging: Replacing the existing (possibly the default) tag of a type by a specified tag.
3.8.55 true: One of the distinguished values of the boolean type (see "false").
3.8.56 type: A named set of values.

3.8.57 type reference name: A name associated uniquely with a type within some context.
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NOTE - Reference names are assigned to the types defined in this Recommendation | International Standard; these are
universally available within ASN.1. Other reference names are defined in other Recommendations | International Standards, and are
applicable only in the context of that Recommendation | International Standard.

3.8.58 unrestricted character string type: A type whose values are values from a character abstract syntax
identified separately for each instance of use of that type.

3.8.59 user (of ASN.1): The individual or organization that defines the abstract syntax of a particular piece of
information using ASN.1.

3.8.60 value: A distinguished member of a set of values.
3.8.61 value reference name: A name associated uniquely with a value within some context.
3.8.62 value set: A collection of values of a type. Semantically equivalent to a subtype.

3.8.63  white-space: Any formatting action that yields a space on a printed page, such as the SPACE or TAB
character, or multiple uses of such characters.

4 Abbreviations

ASN.1 Abstract Syntax Notation One

BER Basic Encoding Rules of ASN.1

DCC Data Country Code

DNIC Data Network Identification Code

ICD International Code Designator

IEC International Electrotechnical Commission

ISO International Standards Organization

ITU-T Telecommunication Standardization Sector of the International Telecommunication Union

PDV Presentation Data Value

PER Packed Encoding Rules of ASN.1

ROA Recognized Operating Agency

UCS Universal Multiple-Octet Coded Character Set
5 Notation

The ASN.1 notation consists of a sequence of characters from the ASN.1 character set specified in clause 8.

Each use of the ASN.1 notation contains characters from the ASN.1 character set grouped into items. Clause 9 specifies
all the sequences of characters forming ASN.1 items, and names each item.

The ASN.1 notation is specified in clause 10 (and following clauses) by specifying the collection of sequences of items
which form valid instances of the ASN.1 notation, and by specifying the semantics of each sequence.

In order to specify these collections, this Recommendation | International Standard uses a formal notation defined in the
following subclauses.

5.1 Productions

A new (more complex) collection of ASN.1 sequences is defined by means of a production. This uses the names of
collections of production sequences defined in this Recommendation | International Standard and forms a new collection
of production sequences by specifying either

a) that the new collection of production sequences is to consist of any sequence contained in any of the
original collections; or

b) that the new collection is to consist of any production sequence which can be generated by taking exactly
one production sequence from each collection, and juxtaposing them in a specified order.
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Each production consists of the following parts, on one or several lines, in order:
a) aname for the new collection of production sequences;

b) the characters

c) one or more alternative collections of production sequences, defined as in 5.2, separated by the character
|
A production sequence is present in the new collection if it is present in one or more of the alternative collections. The

new collection is referenced in this Recommendation | International Standard by the name in a) above.

NOTE - If the same production sequence appears in more than one alternative, any semantic ambiguity in the resulting
notation is resolved by other parts of the complete ASN.1 production sequence.

5.2 The alternative collections

Each of the alternative collections of production sequences in "one or more alternative collections of" [see clause 5.1.c)]
is specified by a list of names. Each name is either the name of an item, or is the name of a collection of production
sequences defined by a production in this Recommendation | International Standard.

The collection of production sequences defined by the alternative consists of all production sequences obtained by taking
any one of the production sequences (or the item) associated with the first name, in combination with (and followed by)
any one of the production sequences (or item) associated with the second name, in combination with (and followed by)
any one of the production sequences (or item) associated with the third name, and so on up to and including the last
name (or item) in the alternative.

53 Example of a production

BitStringValue ::=
bstring |
hstring |
"{"" IdentifierList "'}"
is a production which associates with the name "BitStringValue" the following production sequences:
a) any "bstring" (an item); or
b) any "hstring" (an item); or
¢) any production sequence associated with "IdentifierList", preceded by a "{" and followed by a "}".

NOTE - "{" and "}" are the names of items containing the single characters { and } (see 9.15).

In this example, "IdentifierList" would be defined by a further production, either before or after the production defining
"BitStringValue".

54 Layout

Each production used in this Recommendation | International Standard is preceded and followed by an empty line.
Empty lines do not appear within productions. The production may be on a single line, or may be spread over several
lines. Layout is not significant.

5.5 Recursion
The productions in this Recommendation | International Standard are frequently recursive. In this case the productions
are to be continuously reapplied until no new sequences are generated.

NOTE - In many cases, such reapplication results in an unbounded collection of allowed sequences, some or all of which
may themselves be unbounded. This is not an error.

5.6 References to a collection of sequences

This Recommendation | International Standard references a collection of sequences (part of the ASN.1 notation) by
referencing the first name (that appears before the "::=") in a production; the name is surrounded by the double-quote
character (") to distinguish it from natural language text, unless it appears as part of a production.
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5.7 References to an item

This Recommendation | International Standard references an item by referencing the name of the item; the name is
surrounded by the double-quote character (") to distinguish it from natural language text, unless it appears as part of a

"nonon "on

production and is not a single character item, "::=", "..", or "..

5.8 Short-hand notations

In order to make productions more concise and more readable, the following short-hand notations are used in the
definition of the collections of ASN.1 production sequences in ITU-T Rec. 681 | ISO/IEC 8824-2, ITU-T Rec. X.682 |
ISO/IEC 8824-3 and ITU-T Rec. X.683 | ISO/IEC 8824-4 (it is not used anywhere in this Recommendation |
International Standard):

a) an asterisk (*) following two names, "A" and "B", denotes the empty item (see 9.7), or a production
sequence associated with "A", or an alternating series of production sequences associated with "A" and
"B" both starting and finishing with one associated with "A". Thus:

C:x=AB*
is equivalent to

C ::=D | empty
D:=AIABD

"D" being an auxiliary name not appearing elsewhere in the productions.

EXAMPLE - "C ::= A B *" is the shorthand notation for the following alternatives of C:

empty

A

ABA
ABABA
ABABABA

b) aplus sign(+) is similar to the asterisk in a), except that the empty item is excluded. Thus:
E:=AB+
is equivalent to
E::=AIABE
EXAMPLE - "E ::= A B +" is the shorthand notation for the following alternatives of E:

A

ABA
ABABA
ABABABA

c) a question mark (?) following a name denotes either the empty item (see 9.7) or a production sequence
associated with "A". Thus:
Fu=A?
is equivalent to

F ::=empty | A

6 Tags

6.1 A tag is specified by giving a class and a number within the class. The class is one of:

universal;

application;

private;

context-specific.
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6.2 The number is a non-negative integer, specified in decimal notation.
Restrictions on tags assigned by the user of ASN.1 are specified in clause 28.

Table 1 summarizes the assignment of tags in the universal class which are specified in this Recommendation |
International Standard.

Table 1 — Universal class tag assignments

UNIVERSAL 0 Reserved for use by the encoding rules

UNIVERSAL 1 Boolean type

UNIVERSAL 2 Integer type

UNIVERSAL 3 Bitstring type

UNIVERSAL 4 Octetstring type

UNIVERSAL 5 Null type

UNIVERSAL 6 Object identifier type

UNIVERSAL 7 Object descriptor type

UNIVERSAL 8 External type and Instance-of type

UNIVERSAL 9 Real type

UNIVERSAL 10 Enumerated type

UNIVERSAL 11 Embedded-pdv type

UNIVERSAL 12-15 Reserved for future editions of this Recommendation | International Standard

UNIVERSAL 16 Sequence and Sequence-of types

UNIVERSAL 17 Set and Set-of types

UNIVERSAL 18-22, 25-30 Character string types

UNIVERSAL 23-24 Time types

UNIVERSAL 31-... Reserved for addenda to this Recommendation | International Standard
6.3 Some encoding rules require a canonical order for tags. To provide uniformity, a canonical order for tags is
defined in 6.4.

NOTE - This ordering is not used elsewhere in this Recommendation | International Standard, but is referenced by other
Recommendations | International Standards.

6.4 The canonical order for tags is defined as follows:

a) those elements or alternatives with universal class tags shall appear first, followed by those with
application class tags, followed by those with context-specific tags, followed by those with private class
tags;

b) within each class of tags, the elements or alternatives shall appear in ascending order of their tag numbers.

7 Use of the ASN.1 notation
7.1 The ASN.1 notation for a type definition shall be "Type" (see 14.1).
7.2 The ASN.1 notation for a value of a type shall be "Value" (see 14.7).

NOTE - It is not in general possible to interpret the value notation without knowledge of the type.
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7.3 The ASN.1 notation for bblgnmg a typ€ 10 a type reference name shali be either 1ypeA851gnmem (see 13.1),
"ValueSetTypeAssignment" (see 13.4), "ParameterizedTypeAssignment" (see ITU-T Rec. X.683 | ISO/IEC 8824-4,
subclause 8.2), or "ParameterizedValueSetTypeAssignment” (see ITU-T Rec. X.683 | ISO/IEC 8824-4, subclause 8.2).

7.4 The ASN.1 notation for assigning a value to a value reference name shall be either "ValueAssignment" (see
13.2) or "ParameterizedValueAssignment" (see ITU-T Rec. X.683 | ISO/IEC 8824-4, subclause 8.2).

7.5 The production alternatives of the notation "Assignment” shall only be used within the notation
"ModuleDefinition" (except as specified in Note 2 of 10.1).

8 The ASN.1 character set
8.1 An ASN.1 item shall consist of a sequence of the characters listed in Table 2, except as specified in 8.2
and 8.3.

Table 2 — ASN.1 characters

NOTE - Where equivalent derivative standards are developed by national standards bodies, additional characters may
appear in the following items:

typereference (see 9.2)
identifier (see 9.3)
valuereference (see 9.4)
modulereference (see 9.5)

When additional characters are introduced to accommodate a language in which the distinction between upper-case and
lower-case letters is without meaning, the syntactic distinction achieved by dictating the case of the first character of certain of the
above ASN.I items has to be achieved in some other way. This is to allow valid ASN.1 specifications to be written in various
languages.

8.2 Where the notation is used to specify the value of a character string type, all graphic symbols for the defined
character set can appear in the ASN.1 notation, surrounded by the double quote characters (") (see 9.11).

8.3 Additional (arbitrary) graphic symbols may appear in the "comment" item (see 9.6).

8.4 There shall be no significance placed on the typographical style, size, color, intensity, or other display
characteristics.

8.5 The upper and lower case letters shall be regarded as distinct.

9 ASN.1 items

9.1 General rules

9.1.1 The following subclauses specify the characters in ASN.1 items. In each case the name of the item is glven
together with the definition of the character sequences which form the item.

9.1.2 Each item specified in the following subclauses (except "bstring”, "hstring" and "cstring") shall appear on a
single line, and (except for the "comment", "bstring", "hstring" and "cstring" items) shall not contain white-space

(see 9.9,9.10 and 9.11).
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9.1.3 The length of a line is not restricted.

9.1.4 The items in the production sequences specified by this Recommendation | International Standard (the ASN.1
notation) may appear on one line or may appear on several lines, and may be separated by white-space, empty lines or
comments.

9.1.5 An item shall be separated from a following item by white-space, newline or comment, if the initial character
(or characters) of the following item is a permitted character (or characters) for inclusion at the end of the characters in
the earlier item.

9.2 Type references
Name of item — typereference

9.2.1 A "typereference" shall consist of an arbitrary number (one or more) of letters, digits, and hyphens. The initial
character shall be an upper-case letter. A hyphen shall not be the last character. A hyphen shall not be immediately
followed by another hyphen.

NOTE - The rules concerning hyphen are designed to avoid ambiguity with (possibly following) comment.

9.2.2 A "typereference" shall not be one of the reserved character sequences listed in 9.16.

93 Identifiers
Name of item — identifier

An "identifier" shall consist of an arbitrary number (one or more) of letters, digits, and hyphens. The initial character
shall be a lower-case letter. A hyphen shall not be the last character. A hyphen shall not be immediately followed by
another hyphen.

NOTE - The rules concerning hyphen are designed to avoid ambiguity with (possibly following) comment.

9.4 Value references
Name of item — valuereference

A "valuereference" shall consist of the sequence of characters specified for an "identifier" in 9.2. In analysing an
instance of use of this notation, a "valuereference” is distinguished from an "identifier" by the context in which it
appears.

9.5 Module reference
Name of item — modulereference

A "modulereference” shall consist of the sequence of characters specified for a "typereference" in 9.2. In analysing an
instance of use of this notation, a "modulereferénce" is distinguished from a "typereference" by the context in which it
appears.

9.6 Comment
Name of item — comment

9.6.1 A "comment" is not referenced in the definition of the ASN.1 notation. It may, however, appear at any time
between other ASN.1 items, and has no syntactic significance.

NOTE - Nonetheless, in the context of a Recommendation | International Standard that uses ASN.1, an ASN.1 comment
may contain normative text related to the application semantics, or constraints on the syntax.

9.6.2 A "comment" shall commence with a pair of adjacent hyphens and shall end with the next pair of adjacent
hyphens or at the end of the line, whichever occurs first. A comment shall not contain a pair of adjacent hyphens other
than the pair which opens it and the pair, if any, which ends it. It may include graphic symbols which are not in the

character set specified in 8.1 (see 8.3).
9.7 Empty item

Name of item — empty
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The "empty” item contains no characters. it is used in the notation of clause 5 when aliernative sets of production
sequences are specified, to indicate that absence of all alternatives is possible.
9.8 Number item
Name of item — number

A "number" shall consist of one or more digits. The first digit shall not be zero unless the "number" is a single digit.

NOTE - The "number" item is always mapped to an integer value by interpreting it as decimal notation.

9.9 Binary string item
Name of item — bstring

A "bstring" shall consist of an arbitrary number (possibly zero) of zeros, ones, white-space or newlines, preceded by a

1DItaly nUInper { OSSO

single quote (’) and followed by the pair of characters
'B
White-space and newlines that appear within a binary string item have no significance.

EXAMPLE -"01101100’B

9.10 Hexadecimal string item

Name of item — hstring

9.10.1  An "hstring" shall consist of an arbitrary number (possibly zero) of the characters
ABCDEF0123456789

or white-space or newlines, preceded by a single quote (') and followed by the pair of characters

'H

White-space and newlines that appear within a hexadecimal string item have no significance.

EXAMPLE - ’AB0196’H

9.10.2  Each character is used to denote the value of a semi-octet using a hexadecimal representation.

9.11 Character string item
Name of item — cstring

9.11.1 A "cstring" shall consist of an arbitrary number (possibly zero) of graphic symbols and spacing characters
from the character set referenced by the character string type, preceded and followed by double quotes (). If the
character set includes a double quote, this character (if present in the character string being represented by the "cstring")
shall be represented in the "cstring" by a pair of double quotes on the same line with no intervening spacing character.
The "cstring" may span more than one line of text, in which case the character string being represented shall not include
spacing characters in the position prior to or following the end of line in the "cstring". White-space that appears
immediately prior to or following the end of line in the "cstring" have no significance.

NOTES

1  The "cstring" can only be used to represent character strings for which every character in the string being represented
has either been assigned a graphic symbol, or is a spacing character. Where a character string containing control characters needs to
be denoted, alternative ASN.1 syntax is available. (See clause 32).

2 The character string represented by a "cstring" consists of the characters associated with the printed graphic symbols
and spacing characters. Spacing characters immediately preceding or following any end of line in the "cstring" are not part of the
character string being represented (they are ignored). Where spacing characters are included in the "cstring", or where the graphic
symbols in the character repertoire are not unambiguous the character string denoted by "cstring" may be ambiguous.

EXAMPLE | -"BR BB T #"
EXAMPLE 2 — The "cstring"

"ABCDE FGH
IJKII llXYZ"
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can be used to represent a character string value of type IA5String. The value represented consists of the characters
ABCDE FGHIJK"XYZ

where the precise number of spaces intended between E and F can be ambiguous if a proportional spacing font (such as
is used above) is used in the specification.

9.11.2 When a character is a combining character it shall be denoted in the "cstring" as an individual character. It
shall not be overprinted with the characters with which it combines. (This ensures that the order of combining characters
in the string value is unambiguously defined.)

EXAMPLE — The accent combining character and lower case ’e’ are two characters in the ISO 646 French Version, and
thus in a corresponding "cstring" is written as two characters and not as the single character é.

9.11.3  The "cstring” shall not be used to represent character string values which contain control characters. Only
graphic and spacing characters are permitted in it.

9.12 Assignment item

"

Name of item — "::=

This item shall consist of the sequence of characters

NOTE - This sequence does not contain any white-space characters (see 9.1.2).

9.13 Range separator

Name of item — "..

This item shall consist of the sequence of characters

NOTE - This sequence does not contain any white-space characters (see 9.1.2).

9.14  Ellipsis

"

Name of item — "...

This item shall consist of the sequence of characters

NOTE - This sequence does not contain any white-space characters (see 9.1.2).

9.15 Single character items

Names of items —

n_n (hyphen)

"n.n

non

)
n@n
vllu
e

nan

An item with any of the names listed above shall consist of the single character without the quotation marks.
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9.16

Names of reserved words -

ABSENT

ABSTRACT-SYNTAX

ALL
APPLICATION
AUTOMATIC
BEGIN

BIT

BMPString
BOOLEAN

BY
CHARACTER
CHOICE
CLASS
COMPONENT
COMPONENTS
CONSTRAINED
DEFAULT
DEFINITIONS

Reserved words

EMBEDDED
END
ENUMERATED
EXCEPT
EXPLICIT
EXPORTS
EXTERNAL
FALSE

FROM
GeneralizedTime
GeneralString
GraphicString
IASString
TYPE-IDENTIFIER
IDENTIFIER
IMPLICIT
IMPORTS
INCLUDES

INSTANCE
INTEGER
INTERSECTION
ISO646String
MAX

MIN
MINUS-INFINITY
NULL
NumericString
OBJECT
ObjectDescriptor
OCTET

OF

OPTIONAL
PDV
PLUS-INFINITY
PRESENT
PrintableString
PRIVATE

ISO/IEC 8824-1 : 1995 (E)

REAL
SEQUENCE
SET

SIZE

STRING
SYNTAX
T61String
TAGS
TeletexString
TRUE

UNION
UNIQUE
UNIVERSAL
UniversalString
UTCTime
VideotexString
VisibleString
WITH

Items with the above names shall consist of the sequence of characters in the name, and are reserved character

sequences.
NOTES

1 White-space does not occur in these sequences.

2  The keywords

CLASS, CONSTRAINED,

INSTANCE, SYNTAX and UNIQUE are not used in this

Recommendation | International Standard; they are used in ITU-T Rec. 681 | ISO/IEC 8824-2, ITU-T Rec. X.682 | ISO/IEC 8824-3
and ITU-T Rec. X.683 | ISO/IEC 8824-4.

10
10.1

Module definition

A "ModuleDefinition" is specified by the following productions:

ModuleDefinition ::=
Moduleldentifier
DEFINITIONS
TagDefault
BEGIN
ModuleBody
END

Moduleldentifier ::=
modulereference
Definitiveldentifier

Definitiveldentifier ::=
"{"" DefinitiveObjIdComponentList ''}'"" | empty

DefinitiveObjldComponentList ::=
DefinitiveObjldComponent |
DefinitiveObjIdComponent DefinitiveObjIdComponentList

DefinitiveObjIdComponent ::=
NameForm |
DefinitiveNumberForm |

DefinitiveNameAndNumberForm
DefinitiveNumberForm ::= number

DefinitiveNameAndNumberForm ::= identifier ''('' DefinitiveNumberForm '')"
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tags), the "ModuleBody" can be used outside of a "ModuleDefinition".

16

TagDefault ::=
EXPLICIT TAGS |
IMPLICIT TAGS |
AUTOMATIC TAGS |
empty

ModuleBody ::=

Exports Imports AssignmentList

empty
Exports ::=

EXPORTS SymbolsExported '';"

empty

SymbolsExported ::=
SymbolList |
empty

Imports ::=

IMPORTS SymbolsImported ;"

empty

SymbolsImported ::=
SymbolsFromModuleList |
empty

SymbolsFromModuleList ::=
SymbolsFromModule

SymbolsFromModuleList SymbolsFromModule

SymbolsFromModule ::=

SymbolList FROM GlobalModuleReference

GlobalModuleReference ::=

modulereference AssignedIdentifier

AssignedIdentifier ::=
ObjectIdentifier Value |
DefinedValue |
empty

SymbeolList ::=
Symbol |
SymbolList **," Symbol

Symbol ::=
Reference |
ParameterizedReference

Reference ::=
typereference
valuereference
objectclassreference
objectreference
objectsetreference

AssignmentList ::=
Assignment |
AssignmentList Assignment

Assignment ::=
TypeAssignment
ValueAssignment
ValueSetTypeAssignment
ObjectClassAssignment
ObjectAssignment
ObjectSetAssignment
ParameterizedAssignment

NOTES

1 The use of a ParameterizedReference in the EXPORTS and IMPORTS lists is specified in ITU-T Rec. X.683 |
ISO/IEC 8824-4.

2 For examples (and for the definition in this Recommendation | International Standard of types with universal class
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" TRy

3 TypeAssignment" and "ValueAssignment
4  The grouping of ASN.1 data types into modules does not necessarily determine the formation of presentation data
values into named abstract syntaxes for the purpose of presentation context definition.

5  The value of “TagDefault" for the module definition affects only those types defined expiicitly in the module. It does
not affect the interpretation of imported types.

6  The character semicolon does not appear in the assignment list specification or any of its subordinate productions,
and is reserved for use by ASN.1 tool developers.
10.2 The "TagDefault" is taken as "EXPLICIT TAGS" if it is "empty".

NOTE - Clause 28 gives the meaning of "EXPLICIT TAGS", "IMPLICIT TAGS", and "AUTOMATIC TAGS".

103  When the "AUTOMATIC TAGS" alternative of "TagDefault" is selected, automatic tagging is said to be

AV VY Vi uiv 2s SCICLICE, alloilialiv a4

selected for the module, otherwise it is said to be not selected. Automatic tagging is a syntactical transformation which is
applied (with additional conditions) to the "ComponentTypeList" and "AlternativeTypeList" productions occurring
within the definition of the module. This transformation is formally specified by clauses 22.5, 24.3 and 26.2 regarding
the notations for sequence types, set types and choice types, respectively.

104 The "modulereference" appearing in the "Moduleldentifier" production is called the module name.

NOTE - The possibility of defining a single ASN.1 module by the use of several occurrences of "ModuleBody" assigned
the same "modulereference" was (arguably) permitted in earlier specifications. It is not permitted by this Recommendation |
International Standard.

10.5 Module names shall be used only once (except as specified in 10.8) within the sphere of interest of the
definition of the module.

10.6 If the "Definitiveldentifier" is not empty, the denoted object identifier value unambiguously and uniquely
identifies the module being defined. No defined value may be used in defining the object identifier value.

NOTE - The question of what changes to a module require a new "Definitiveldentifier" is not addressed in this
Recommendation | International Standard.

10.7 If the "Assignedidentifier" is not empty, the "ObjectldentifierValue" and the "DefinedValue" aiternatives
unambiguously and uniquely identify the module from which items are being imported. When the "DefinedValue"
alternative of "AssignedIdentifier" is used, it shall be a value of type object identifier. Each "valuereference” which
textually appears within an "AssignedIdentifier” shall satisfy one of the following rules:

a) It is defined in the "AssignmentList" of the module being defined, and all "valuereferences” which
textually appear on the right side of the assignment statement also satisfy this rule (rule "a") or the next
rule (rule "b").

b) It appears as a "Symbol" in a "SymbolsFromModule" whose "AssignedIdentifier" does not textually
contain any "valuereferences".

NOTE - It is recommended that an object identifier be assigned so that others can unambiguously refer to the module.

10.8 The "GlobalModuleReference" in a "SymbolsFromModule" shall appear in the "ModuleDefinition" of another
module, except that if it includes a non-empty "Definitiveldentifier", the "modulereference” may differ in the two cases.

NOTE - A different "modulereference” from that used in the other module should only be used when symbols are to be
imported from two modules with the same name (the modules being named in disregard of 10.5). The use of alternative distinct names
makes these names available for use in the body of the module (see 10.14).

10.9 When both a "modulereference" and a non-empty "Assignedldentifier” are used in referencing a module, the
latter shall be considered definitive.

10.10 When the referenced module has a non-empty "Definitiveldentifier”, the "GlobalModuleReference"
referencing that module shall not have an empty "AssignedIdentifier".

10.11  When the "SymbolsExported" alternative of "Exports" is selected:
a) each "Symbol" in "SymbolsExported" shall satisfy one and only one of the following conditions:
i) is only defined in the module being constructed, or
ii) only appears exactly once in the "SymbolsImported" alternative of "Imports".

b) every "Symbol" to which reference from outside the module is appropriate shall be included in the
"SymbolsExported" and only these "Symbol"s may be referenced from outside the module; and

c) if there are no such "Symbol"s, then the empty alternative of "SymbolsExported" (not of "Exports") shall

be selected.
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10.12  When the "empty" alternative of "Exports" is selected, every "Symbol” defined in the module may be
referenced from other modules.
NOTE - The "empty" alternative of "Exports” is included for backwards compatibility.

10.13  Identifiers that appear in a "NamedNumberList", "Enumeration” or "NamedBitList" are implicitly exported if
the typereference that defines them is exported or appears as a component (or subcomponent) within an exported type.

10.14  When the "SymbolsImported" alternative of "Imports" is selected:

a) Each "Symbol" in "SymbolsFromModule" shall either be defined in the module body, or be present in the
IMPORTS clause, of the module denoted by the "GlobalModuleReference” in "SymbolsFromModule".
Importing a "Symbol" present in the IMPORTS clause of the referenced module is only allowed if there is
only one occurrence of the "Symbol" in that clause, and the "Symbol" is not defined in the referenced
module.

NOTE 1 — This does not prohibit the same symbol name defined in two different modules from being imported

into another module. However, if the same "Symbol" name appears more than once in the IMPORTS clause of
module A, that "Symbol" name cannot be exported from A for import to another module B.

b) If the "SymbolsExported" alternative of "Exports" is selected in the definition of the module denoted by

the "GlobalModuleReference” in "SymbolsFromModule” the "Symbol" shall appear in its
"SymbolsExported".

c) Only those "Symbol"s that appear amongst the "SymbolList" of a "SymbolsFromModule" may appear as
the symbol in any "External<X>Reference" which has the "modulereference” denoted by the
"GlobalModuleReference" of that "SymbolsFromModule" (where <X> is "value", "type", "object”,
"objectclass”, or "objectset").

d) If there are no such "Symbol"s, then the "empty" alternative of "SymbolsImported” shall be selected.
NOTE 2 — An effect of ¢) and d) is that the statement "IMPORTS;" implies that the module can not contain an
"External<X>Reference".
e) All the "SymbolsFromModule" in the "SymbolsFromModuleList" shall include occurrences of
"GlobalModuleReference" such that:

i) the "modulereference" in them are all different from each other and from the "modulereference”
associated with the referencing module; and

ii) the "AssignedIdentifier", when non-empty, denotes object identifier values which are all different
from each other and from the object identifier value (if any) associated with the referencing module.

10.15  When the "empty" alternative of "Imports" is selected, the module may still reference "Symbols" defined in
other modules by means of an "External<X>Reference".

NOTE - The "empty" alternative of "Imports" is included for backwards compatibility.

10.16  Identifiers that appear in a NamedNumberList, Enumeration or NamedBitList are implicitly imported if the
typereference that defines them is imported or appears as a component (or subcomponent) within an exported type.

10.17 A "Symbol" in a "SymbolsFromModule" may appear in "ModuleBody" as a "Reference". The meaning
associated with the "Symbol" is that which it has in the module denoted by the corresponding
"GlobalModuleReference".

10.18 Where the "Symbol" also appears in an "AssignmentList" (deprecated), or appears in one or more other
instances of "SymbolsFromModule", it shall only be used in an "External<X>Reference". Where it does not so appear, it
shall be used directly as a "Reference".

10.19  The various alternatives for "Assignment" are defined in the following clauses in this Recommendation |
International Standard, except as noted otherwise:

Assignment alternative Defining clause

"TypeAssignment" 13.1

"ValueAssignment" 13.2

"ValueSetTypeAssignment" 13.4

"ObjectClassAssignment" ITU-T Rec. X.681 | ISO/IEC 8824-2, subclause 9.1
"ObjectAssignment" ITU-T Rec. X.681 | ISO/IEC 8824-2, subclause 11.1
"ObjectSetAssignment” ITU-T Rec. X.681 | ISO/IEC 8824-2, subclause 12.1
"Parameterized Assignment” ITU-T Rec. X.683 1 ISO/IEC 8824-4, subclause 8.1

The first symbol of every "Assignment" is one of the alternatives of "Reference", denoting the reference name being
defined. In no two assignments within an "AssignmentList" shall the reference names be the same.
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11 Referencing type and value definitions

11.1 The defined type and value productions

DefinedType ::=
Externaltypereference |
typereference |
ParameterizedType |
ParameterizedValueSetType

DefinedValue ::=
Externalvaluereference |
valuereference |
Parameterized Value

specify the sequences which shall be used to reference type and value definitions. The type identified by a
"ParameterizedType" and "ParameterizedValueSetType", and the value identified by a "ParameterizedValue" are
specified in ITU-T Rec. X.683 | ISO/IEC 8824-4.

11.2 Except as specified in 10.17, the ‘“typereference", ‘"valuereference", '"ParameterizedType",
"ParameterizedValueSetType" or "ParameterizedValue" alternatives shall not be used unless the reference is within the
"ModuleBody" in which a type or value is assigned (see 13.1 and 13.2) to the typereference or valuereference.

11.3 The "Externaltypereference” and "Externalvaluereference” shall not be used unless the corresponding
"typereference" or "valuereference":

a) has been assigned a type or value respectively (see 13.1 and 13.2); or
b) are present in the IMPORTS clause

within the "ModuleBody" used to define the corresponding "modulereference". Referencing an item in the IMPORTS
clause of another module shall only be allowed if there is no more than one occurrence of the "Symbol" in that clause.
NOTE - This does not prohibit the same "Symbol" defined in two different modules from being imported into another

module. However, if the same "Symbol" appears more than once in the IMPORTS clause of a module A, then that "Symbol" cannot
be referenced using module A in an external reference.

114 An external reference shall be used in a module only to refer to an item which is defined in a different module,
and is specified by the following productions:

Externaltypereference ::=
modulereference

typereference

Externalvaluereference ::=
modulereference

"nn
valuereference

NOTE - Additional external reference productions (ExternalClassReference, ExternalObjectReference and
ExternalObjectSetReference) are specified in ITU-T Rec. X.681 | ISO/IEC 8824-2.

11.5 When the referencing module is defined using the "SymbolsImported” alternative of "Imports", the
"modulereference” in the external reference shall appear in the "GlobalModuleReference" of exactly one of the
"SymbolsFromModule" in the "SymbolsImported”. When the referencing module is defined using the "empty"
alternative of "Imports", the "modulereference” in the external reference shall appear in the "ModuleDefinition" of the
module (different from the referencing module) where the "Reference" is defined.

12 Notation to support references to ASN.1 components

12.1 There is a requirement for formal reference to components of ASN.1 types, values, etc. for many purposes.
One such instance is the need to write text to identify a specific type within some ASN.1 module. This clause defines a
notation which can be used to provide such references.

12.2 The notation enables any component of a set or sequence type (which is either mandatorily or optionally
present in the type) to be identified.

NOTE - ITU-T Rec. X.682 | ISO/IEC 8824-3 specifies the meaning of the notation in each instance of use. In particular,
the meaning of a reference to a field that is absent in some values of the enclosing type is not in the scope of this Recommendation |
International Standard.
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123 Any part of any ASN.1 type definition can be referenced by use of the "AbsoluteReference” syntactic
construct:

AbsoluteReference ::= ''@" GlobalModuleReference

ItemSpec

ItemSpec ::=
typereference |
Itemld "." Componentld

Itemld ::= ItemSpec
Componentld ::=
identifier | number |

1k

NOTE ~ The AbsoluteReference production is not used elsewhere in this Recommendation | International Standard. It is
provided for the purposes stated in 12.1.

124 The "GlobalModuleReference" identifies an ASN.1 module (see 10.1).

12.5 The ‘“typereference" references any ASN.l type defined in the module identified by
"GlobalModuleReference".

12.6 The "ComponentId" in each "ItemSpec" identifies a component of the type which has been identified by the
"ItemId". It shall be the last "ComponentId" if the component it identifies is not a set, sequence, set-of, sequence-of, or
choice type.

12.7 The "identifier" form of "Componentld" can be used if the parent "ItemId" is a set or sequence type, and is
required to be one of the "identifier"s of the "NamedType" in the "ComponentTypeList" of that set or sequence. It can
also be used if the "TtemId" identifies a choice type, and is then required to be one of the "identifier"s of a "NamedType"
in the "AlternativeTypeList" of that choice type. It cannot be used in any other circumstance.

12.8 The number form of "ComponentId" can be used only if the "ItemId" is a sequence-of or set-of type. The value
of the number identifies the instance of the type in the sequence-of or set-of, with the value "1" identifying the first
instance of the type. The value zero identifies a conceptual integer type component (not explicitly present in transfer, and
called the iteration count) that contains a count of the number of instances of the type in the sequence-of or set-of that
are present in the value of the enclosing type.

129 The "*" form of "Componentld” can be used only if the "Itemld" is a sequence-of or set-of. Any semantics
associated with the use of the "*" form of "ComponentId" apply to all components of the sequence-of and set-of.

NOTE - In the following example:

M DEFINITIONS ::= BEGIN
T ::= SEQUENCE {
a  BOOLEAN,
b  SET OF INTEGER

}
END

the components of "T" could be referenced by text outside an ASN.1 module (or in a comment), such as

if (@M.T.b.0 is odd) then
(@M.T.b.* shall be an odd integer)

which is used to state that if the number of components in "b" is odd, all components of "b" must be odd.

13 Assigning types and values

13.1 A "typereference" shall be assigned a type by the notation specified by the "TypeAssignment" production:

TypeAssignment ::=
typereference

Type

The "typereference" shall not be an ASN.1 reserved word (see 9.16).
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13.2 A "valuereference"” shall be assigned a value by the notation specified by the "ValueAssignment" production:

ValueAssignment ::=
valuereference

Type

Moo tt
o=

Value

The "Value" being assigned to the "valuereference" shall be a notation for a value of the type defined by "Type" (as
specified in 13.3).

13.3 "Value" is a notation for a value of a type if either
a) "Value" is a "BuiltinValue" notation for the type (see 14.8); or

b) "Value" is a "DefinedValue" notation for a value of that type.

134 A "typereference" can be assigned a value set by the notation specified by the "ValueSetTypeAssignment"

production:
ValueSetTypeAssignment ::= typereference
Type
ValueSet

This notation assigns to "typereference" the type defined as a subtype of the type denoted by "Type" and which contains
exactly the values which are specified in or allowed by "ValueSet". The "typereference" shall not be an ASN.1 reserved
word (see 9.16), and may be referenced as a type. "ValueSet" is defined in 13.5.

13.5 A value set governed by some type shall be specified by the notation "ValueSet":
ValueSet ::= ""{"" ElementSetSpec "'}"

The value set comprises all of the values, of which there shall be at least one, specified by "ElementSetSpec” (see
clause 44).

14 Definition of types and values
14.1 A type shall be specified by the notation "Type":
Type ::= BuiltinType | ReferencedType | ConstrainedType
14.2 The built-in types of ASN.1 are specified by the notation "BuiltinType", defined as follows:

BuiltinType ::=
BitStringType
BooleanType
CharacterStringType
ChoiceType
EmbeddedPDVType
EnumeratedType
ExternalType
InstanceOfType
IntegerType
NullType
ObjectClassFieldType
ObjectIdentifier Type
OctetStringType
RealType
SequenceType
SequenceOfType
SetType
SetOfType
TaggedType

The various "BuiltinType" notations are defined in the following clauses (in this Recommendation | International
Standard unless otherwise stated):

BitStringType 19
BooleanType 15
CharacterStringType 33
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ChoiceType 26
EmbeddedPDVType 30
EnumeratedType 17
ExternalType 31
InstanceOfType ITU-T Rec. X.681 | ISO/IEC 8824-2, Annex C
IntegerType 16
NullType 21

ObjectClassFieldType  ITU-T Rec. X.681 | ISO/IEC 8824-2, subclause 14.1
ObjectIdentifierType 29

OctetStringType 20
RealType 18
SequenceType 22
SequenceOfType 23
SetType 24
SetOfType 25
TaggedType 28

14.3 The referenced types of ASN.1 are specified by the notation "ReferencedType"™:

ReferencedType ::=
DefinedType |
UsefulType |
SelectionType |
TypeFromObject |
ValueSetFromObjects

The "ReferencedType" notation provides an alternative means of referring to some other type (and ultimately to a built-
in type). The various "ReferencedType" notations, and the way in which the type to which they refer is determined, are
specified in the following places in this Recommendation | International Standard unless otherwise stated):

DefinedType 11.1

UsefulType 38.1

SelectionType 27

TypeFromObject ITU-T Rec. X.681 | ISO/IEC 8824-2, clause 15

ValueSetFromObjects ITU-T Rec. X.681 | ISO/IEC 8824-2, clause 15
144 The "ConstrainedType" is defined in clause 42.

14.5 This Recommendation | International Standard requires the use of the notation "NamedType" in specifying the
components of the set type, sequence type and choice types. The notation for "NamedType" is:

NamedType ::= identifier Type

14.6 The "identifier" is used to unambiguously refer to components of a set type, sequence type or choice type in
the value notation and in component relation constraints (see ITU-T Rec. X.682 | ISO/IEC 8824-3). It is not part of the
type, and has no effect on the type.

14.7 A value of some type shall be specified by the notation "Value":

Value ::= BuiltinValue | ReferencedValue | ObjectClassFieldValue
NOTE - ObjectClassFieldValue is defined in ITU-T Rec. X.681 | ISO/IEC 8824-2, subclause 14.6.

14.8 Values of the built-in types of ASN.1 can be specified by the notation "BuiltinValue, defined as follows:

BuiltinValue ::=
BitStringValue
BooleanValue
CharacterStringValue
ChoiceValue
EmbeddedPDVValue
EnumeratedValue
ExternalValue
InstanceOfValue
IntegerValue
NullValue
ObjectIdentifierValue
OctetStringValue
RealValue
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SequenceValue i
SequenceOfValue |
SetValue |
SetOfValue ]
TaggedValue

Each of the various "BuiltinValue" notations is defined in the same clause as the corresponding "BuiltinType" notation,
as listed in 14.2 above.

14.9 The referenced values of ASN.1 are specified by the notation "ReferencedValue":

ReferencedValue ::=
DefinedValue |
ValueFromObject

The "ReferencedValue" notation provides an alternative means of referring to some other value (and ultimately to a
built-in value). The various "ReferencedValue" notations, and the way in which the value to which they refer is

determined, are specified in the following places (in this Recommendation | International Standard unless otherwise
stated):

DefinedValue 11.1
ValueFromObject ITU-T Rec. X.681 | ISO/IEC 8824-2, clause 15

14.10  Regardless of whether or not a type is a "BuiltinType", "ReferencedType" or "ConstrainedType", its values
can be specified by either a "BuiltinValue" or "ReferencedValue" of that type.

14.11  The value of a type referenced using the "NamedType" notation shall be defined by the notation
"NamedValue":

NamedValue ::= identifier Value

where the "identifier" is the same as that used in the "NamedType" notation.

NOTE - The "identifier" is part of the notation, it does not form part of the value itself. It is used to unambiguously refer to
the components of a set type, sequence type or choice type.

15 Notation for the boolean type

15.1 The boolean type (see 3.8.7) shall be referenced by the notation "BooleanType":
BooleanType ::= BOOLEAN

15.2 The tag for types defined by this notation is universal class, number 1.

153 The value of a boolean type (see 3.8.55 and 3.8.27) shall be defined by the notation "BooleanValue":
BooleanValue ::= TRUE | FALSE

16 Notation for the integer type
16.1 The integer type (see 3.8.29) shall be referenced by the notation "IntegerType":

IntegerType ::=
INTEGER |
INTEGER "{" NamedNumberList "'}"

NamedNumberList ::=
NamedNumber |
NamedNumberList ",' NamedNumber

NamedNumber ::=
identifier "'("' SignedNumber '")"' |
identifier ''("' DefinedValue '")"

SignedNumber ::= number | "'-'' number
16.2 The second alternative of "SignedNumber" shall not be used if the "number" is zero.
16.3 The "NamedNumberList" is not significant in the definition of a type. It is used solely in the value notation

specified in 16.9.
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16.4 The "valuereference" in "DefinedValue" shall be of type integer.

NOTE - Since an "identifier" cannot be used to specify the value associated with "NamedNumber", the "DefinedValue"
can never be misinterpreted as an "IntegerValue". Therefore in the following case

aINTEGER ::=1

T1 ::= INTEGER { a(2) }

T2 ::= INTEGER { a(3), b(a) }
cT2:=b

dT2::=a

"c" denotes the value 1, since it cannot be a reference to the second nor the third occurrence of "a", and "d" denotes the value 3.

16.5 The value of each "SignedNumber" or "DefinedValue" appearing in the "NamedNumberList" shall be
different, and represents a distinguished value of the integer type.

16.6 Each "identifier" appearing in the "NamedNumberList" shall be different.

16.7 The order of the "NamedNumber" sequences in the "NamedNumberList" is not significant.
16.8 The tag for types defined by this notation is universal class, number 2.

16.9 The value of an integer type shall be defined by the notation "IntegerValue":

IntegerValue ::=
SignedNumber |
identifier

16.10  The "identifier" in "IntegerValue" shall be one of the "identifier"s in the "IntegerType" with which the value is
associated, and shall represent the corresponding number.

NOTE - When referencing an integer value for which an "identifier" has been defined, use of the "identifier" form of
"IntegerValue" should be preferred.

17 Notation for the enumerated type

171 The enumerated type (see 3.8.24) shall be referenced by the notation "EnumeratedType":

EnumeratedType ::=
ENUMERATED "{" Enumeration "}"

Enumeration ::=
Enumerationltem | EnumerationItem '"','"" Enumeration

Enumerationltem ::=
identifier | NamedNumber
NOTES

1 Each value of an "EnumeratedType" has an identifier which is associated with a distinct integer. However, the values
themselves are not expected to have any integer semantics. Specifying the "NamedNumber" alternative of "Enumerationltem”
provides control of the representation of the value in order to facilitate compatible extensions.

2 The numeric values inside the "NamedNumber"s in the "Enumeration" are not necessarily ordered or contiguous.

17.2 For each "NamedNumber", the "identifier" and the "SignedNumber" shall be distinct from all other
"identifier"s and "SignedNumber"s in the "Enumeration". Subclauses 16.2 and 16.4 also apply to each "NamedNumber".

17.3 Each "EnumerationItem" (in an "EnumeratedType") which is an "identifier" is successively assigned a distinct
non-negative integer. For this purpose, the successive integers starting with 0, but excluding any which are employed in
"EnumerationItem"s which are "NamedNumber"s, are assigned.

NOTE - An integer value is associated with an "Enumerationltem" to assist in the definition of encoding rules. It is not
otherwise used in the ASN.1 specification.

17.4 The enumerated type has a tag which is universal class, number 10.
17.5 The value of an enumerated type shall be defined by the notation "EnumeratedValue":
EnumeratedValue ::= identifier

17.6 The "identifier" in "EnumeratedValue" shall be equal to that of an "identifier" in the "EnumeratedType"
sequence with which the value is associated.
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