INTERNATIONAL ISO/IEC
STANDARD 8824-1

Fifth edition
2015-11-15

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

Technologies de l'information — Ngfation de syntaxe abstraite[numéro
un (ASN.1): Spécification de la fetation de base

Reference number
ISO/IEC 8824-1:2015(E)

© ISO/IEC 2015


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015(E)

e COPYRIGHT PROTECTED DOCUMENT

© |ISO/IEC 2015

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form or by any
means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission.
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +41227490111

Fax +41 22 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2015 — Al rights reserved


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015(E)

Foreword

ISO (the International Organization for Standardization) and
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technicphl committees collaborate in fields of mutual interest. Other international organizations, govetnm
and noh-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of'ihform
technolpgy, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ional 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 Internati
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an Inte
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[ds adopted by the joint technical committee are circulated to national bodies for voting. Publicatio
national Standard requires approval by at least 75 % of the national bodies/casting a vote.

n is drawn to the possibility that some of the elements of this document may be the subject of pa

rights. ISO and IEC shall not be held responsible for identifying any or all’'such patent rights.

This fiffh edition cancels and replaces the fourth edition of ISO/IEC.8824-1:2008 which has been techni

revised

It also incorporates ISO/IEC 8824-1:2008/Cor.1:2012 andiSO/IEC 8824-5:2008.Cor.2:2014.

ISO/IEC 8824-1 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technol
Subcommmittee SC 6, Telecommunications and information exchange between systems, in collaboration
ITU-T. The identical text is published as ITU-T X.680Y08/2015).
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Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation

Summary

Recorhmendation ITU-T X.680 | ISO/IEC 8824-1 provides a notation called Abstract Syntax Notation One (ASN}1) for

definipg the syntax of information data. It defines a number of simple data types and specifies a notation for.refergncing

these fypes and for specifying values of these types.

The ASN.1 notations can be applied whenever it is necessary to define the abstract syntax of infermation without

constrpining in any way how the information is encoded for transmission.
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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
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obligatory language such as "must" and the nggative equivalents are used to express requirements|
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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 category of information (for example, numeric, textual, still image or video
information). A data value (or value for short) is an instance of such a type. This Recommendation | International
Standard defines several basic types and their corresponding values, and rules for combining them into more complex
types and values.

In some protocol architectures, each message is specified as the binary value of a sequence of octets. However,
standards-writers need to define quite complex data types to carry their messages, without concern for their binary
representation. In order to specify these data types, they require a notation that does not necessarily determine the
repregentation of each value. ASN.1 is such a notation. This notation is supplemented by the specification of.dne or
more [algorithms called encoding rules that determine the value of the octets that carry the application semanties(falled
the transfer syntax). Rec. ITU-T X.690 | ISO/IEC 8825-1, Rec. ITU-T X.691 | ISO/IEC 8825-2 and Rec. ITU-T X.693 |
ISO/IEC 8825-4 specify three families of standardized encoding rules, called Basic Encoding Rules\(BER), Ppcked
Encogling Rules (PER), and XML Encoding Rules (XER).

Some| users wish to redefine their legacy protocols using ASN.1, but cannot use standardized eh¢oding rules bgcause
they npeed to retain their existing binary representations. Other users wish to have more complete control over the|exact
layou}f of the bits on the wire (the transfer syntax). These requirements are addresséd by Rec. ITU-T X|[692 |
ISO/IEC 8825-3 which specifies an Encoding Control Notation (ECN) for ASN.1. EEN ‘enables designers to fogmally
specify the abstract syntax of a protocol using ASN.1, but to then (if they so wish) take complete or partial control pf the
bits op the wire by writing an accompanying ECN specification (which may reference standardized Encoding Rules for
some [parts of the encoding).

general technique for defining a complicated type at the abstract lewel 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 thel ways
ining new types are as follows:

a) given an (ordered) list of existing types, a value.€dn be formed as an (ordered) sequence of value$, one
from each of the existing types; the collection 6fall 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 vplues,
one from each of the existing typés;the collection of all possible unordered sets of values obtained in this
way is a new type (the mechanisnrcan 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, qne or
more values of the existing type; the collection of all possible lists or sets of values obtained in this yay 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 yalues
obtained in tliis,way is a new type;

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

An important agpe€t of combining types in this way is that encoding rules should recognize the combining consfructs,
provigling unanibiguous encodings of the collection of values of the basic types. Thus, every basic type defined using the
notation speeitied in this Recommendation | International Standard is assigned a tag to aid in the unambiguous engoding
of values.

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, but
(since 1994) it is possible to specify the automatic allocation of tags.

NOTE 1 — 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.

It is also possible to assign encoding instructions to a type in order to affect the encoding of that type. This can be done
either by a type prefix placed before a type definition or use of a type reference, or by an encoding control section
placed at the end of an ASN.1 module. The generic syntax of type prefixes and encoding control sections is specified in
this Recommendation | International Standard, and includes an encoding reference to identify the encoding rules that are
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modified by the encoding instruction. The semantics and detailed syntax of encoding instructions are specified in the
encoding rules Recommendation | International Standard identified by the encoding reference.

An ASN.1 specification will initially be produced with a set of fully defined ASN.1 types. At a later stage, however, it
may be necessary to change those types (usually by the addition of extra components in a sequence or set type). If this is
to be possible in such a way that implementations using the old type definitions can interwork with implementations
using the new type definitions in a defined way, encoding rules need to provide appropriate support. The ASN.1 notation
supports the inclusion of an extension marker on a number of types. This signals to encoding rules the intention of the
designer that this type is one of a series of related types (i.e., versions of the same initial type) called an extension series,
and that the encoding rules are required to enable information transfer between implementations using different types
that are related by being part of the same extension series.

Clauses 11 to 33 (inclusive) define the simple types supported by ASN.1, and specify the notation to be used for
referdncing simple types and for defining new types using them. Clauses 11 to 33 also specily notafions to be uspd for
specifying values of types defined using ASN.1. Two value notations are provided. The first is called the basic-ASN.1
value|notation, and has been part of the ASN.1 notation since its first introduction. The second is caled)the [ XML
ASN /|l Value Notation, and provides a value notation using Extensible Markup Language (XML).

NOTE 2 — The XML Value Notation provides a means of representing ASN.1 values using XML. Thus, an ASN.[ type
deffinition also specifies the structure and content of an XML element. This makes ASN.1 a simple schema language for XIML.

Clausps 36 to 37 (inclusive) define the types supported by ASN.1 for carrying within them‘the complete encoding
of A§N.1 types.

Clausp 38 and Annex B define the types that provide support for ISO 8601.
Clauses 39 to 44 (inclusive) define the character string types.

Clauses 45 to 48 (inclusive) define certain types which are considered tode of general utility, but which requjre no
additiponal encoding rules.

Clausps 49 to 51 (inclusive) define a notation which enables subtypes:to.be defined from the values of a parent typd.

Clause 52 defines a notation which allows ASN.1 types specified-in a "version 1" specification to be identified as [likely
to be [extended in "version 2", and for additions made in subsequient versions to be separately listed and identified with
their yersion number.

Clausk 53 defines a notation which allows ASN.1 type-definitions to contain an indication of the intended error handling
if encpdings are received for values which lie outsid¢ those specified in the current standardized definition.

Annek A forms an integral part of this Recommendation | International Standard, and specifies ASN.1 r¢gular
exprepsions.

Annek B forms an integral part of this Recommendation | International Standard, and defines an ASN.1 module
contajning the definition of a set of time types providing the full functionality of ISO 8601. These types can be imgorted
from this ASN.1 module by an application designer if the useful time types specified in clause 38 are not adequdte for
the agfplication.

Annek C forms an integral part of this Recommendation | International Standard, and specifies rules for type and|value
comphtibility.
Annek D forms an\integral part of this Recommendation | International Standard, and records object identifier and ¢bject

descriptor valugs assigned in the ASN.1 series of Recommendations | International Standards.

Annek E forms an integral part of this Recommendation | International Standard and specifies the currently d¢fined
encodig-references and the Recommendation | International Standard that defines the semantics and detailed synfax of
€ncod illg illbLl LlL/LiUIlb Wilh LhUbC CIILUL‘IiIlg ICfCl CIICCS.

Annex F does not form an integral part of this Recommendation | International Standard, and references the specification
of the top-level arcs of the International Object Identifier tree and the use of that tree to form an OID internationalized
resource identifier which can be used as an IRI or URI registered as the "oid" scheme with IANA.

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

Annex I does not form an integral part of this Recommendation | International Standard, and provides a tutorial on
the ASN.1 model of type extension.
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Annex J does not form an integral part of this Recommendation | International Standard and provides a tutorial
introduction to ISO 8601 and to the TI ME type. It is recommended that this be read before the normative text.

Annex K does not form an integral part of this Recommendation | International Standard and provides information on
how to identify the time properties of an abstract value from an instance of value notation.

Annex L does not form an integral part of this Recommendation | International Standard, and provides a summary
of ASN.1 using the notation of clause 5.

X Rec. ITU-T X.680 (08/2015)


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)

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\Notatioj 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'teferencing these typgs and
for specifying values of these types;

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

—  defines character sets (by reference to other Recommendatigns ‘@nd/or International Standards) for use
within ASN.1.

The ASN.1 notation can be applied whenever it is necessary to definethe abstract syntax of information.

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

2 Normative references

The fpllowing Recommendations and Internationalk Standards contain provisions which, through reference in thig text,
constftute provisions of this Recommendation | International Standard. At the time of publication, the editions ind{cated
were |valid. All Recommendations and Standards are subject to revision, and parties to agreements based o this
Recommendation | International Standard ‘are encouraged to investigate the possibility of applying the most fecent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of curfrently
valid [International Standards. The Télecommunication Standardization Bureau of the ITU maintains a list of curpently
valid [TU-T Recommendations.

NOTE — This Recommengdation | International Standard is based on ISO/IEC 10646:2003 and the Unicode standard version
3.2.0:2002. It cannot be applicd using later versions of these two standards.

2.1 IdenticalMRecommendations | International Standards

— Regommendation ITU-T X.660 (2008) | ISO/IEC 9834-1:2008, Information technology — Open Systems
Imterconnection — Procedures for the operation of OSI Registration Authorities: General procedurds and
top arcs of the ASN.1 International Object Identifier tree.

—  Recommendation ITI-T X 681 (2015) } ISOAEC 8824-2-2015 Information rpr‘hnnlngy — 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).

—  Recommendation ITU-T X.691 (2015) | ISO/IEC 8825-2:2015, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).
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Recommendation ITU-T X.692 (2015) | ISO/IEC 8825-3:2015, Information technology — ASN.1

encoding rules: Specification of Encoding Control Notation (ECN).

Recommendation ITU-T X.693 (2015) | ISO/IEC 8825-4:2015, Information technology — ASN.1

encoding rules: XML Encoding Rules (XER).

Recommendation ITU-T X.695 (2015) | ISO/IEC 8825-6:2015, Information technology — ASN.1

encoding rules: Registration and application of PER encoding instructions.

2.2 Additional references
—  Recommendation ITU-R TF.460-5 (1997), Standard-frequency and time-signal emissions.
—  CCITT Recommendation T.100 (1988), International information exchange for interactive videotex.
—  Recommendation ITU-T T.101 (1994), International interworking for videotex services.
— ISO International Register of Coded Character Sets to be used with Escape Sequences.
— ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information iriterchange.
— ISO/IEC 2022:1994, Information technology — Character code structure and extensioftéchniques.
— ISO/IEC 6523:1998, Data interchange — Structures for the identification of organizations.
— ISO/IEC 7350:1991, Information technology — Registration of repertoires Of ;graphic characterg from
ISO/IEC 10367.
— IS0 8601:2004, Data elements and interchange formats — Informatiof ihterchange — Representatjon of
dates and times.
— ISO/IEC 10646:2003, Information technology — Universal Multigle=Octet Coded Character Set (UCS).
—  The Unicode Standard, Version 3.2.0:2002. The Unicode €onsortium. (Reading, MA, Addison-Wesley)
NOTE 1 — The above reference is included because it provides names for control characters and spgcifies
categories of characters.
—  W3C XML 1.0:2000, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendgation,
Copyright © [6 October 2000] World Wide Web Consortium, (Massachusetts Institute of Technglogy,
Institut National de Recherche en laformatique et en Automatique, Keio Univefsity),
http://www.w3.0rg/TR/2000/REC-xmI-200Q1006.
NOTE 2 — The reference to a document within this Recommendation | International Standard does not give it, as a standf-alone
ddcument, the status of a Recommendation or Internatienal Standard.
3 Definitions
For the purposes of this Recommengdation | International Standard, the following definitions apply.
3.1 International Object Identifier tree specification
This Recommendation | Faternational Standard uses the following terms defined in Rec. ITU-T X.660 | ISO/IEC 9834-1:
a) integ€rtvdlued Unicode label;
b) inmternational object identifier tree;
¢)-NOID internationalized resource identifier;
d) " long arc;
TJ_objcct [dentitieT;
f)  primary integer value;
g) secondary identifier;
h) Unicode label.
3.2 Information object specification

This Recommendation | International Standard uses the following terms defined in Rec. ITU-T X.681 | ISO/IEC 8824-2:

a)
b)

information object;

information object class;
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c) information object set;
d) instance-of type;
e) object class field type.

33 Constraint specification

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

b) table constraint.

3.4 —Parameterization-of ASNIspeeifieation
This Recommendation | International Standard uses the following terms defined in Rec. ITU-T X.683 | ISO/LEC\8824-4:
a) parameterized type;

b) parameterized value.

3.5 Structure for identification of organizations

This Recommendation | International Standard uses the following terms defined in ISO/IEC(6523:

a) issuing organization;
b) organization code;
c) International Code Designator.

3.6 Universal Multiple-Octet Coded Character Set (UCS)

This Recommendation | International Standard uses the following terms*defined in ISO/IEC 10646:

a) Basic Multilingual Plane (BMP);
b) cell;

¢) combining character;

d) graphic symbol;

e) group;

f)  limited subset;
g) plane;

h) row;

i)  selected subset.

3.7 Representation of dates and times

This Recommendation | International Standard uses the following terms defined in ISO 8601:
a) basic formaty

b) calendardate;

c) cOmmon year;

d)-_duration;

¢) extended format;

T) Gregorian calendar,
g) instant;

h) leap second;

i) leap year;

j)  local time;

k) ordinal date;

1)  recurring time interval
m) time axis;

n) time interval;
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0) time point;
p) time-scale;
q UTC

r)  week date.

3.8 Additional definitions

3.8.1 abstract character: An abstract value which is used for the organization, control or representation of textual
data.

NOTE — Annex H provides a more complete description of the term abstract character.
3.8.2 abstract—value—A—value—whose—definition
indeppndently of how it is represented in any encoding.

NOTE — Examples of abstract values are the values of the integer type, the boolean type, a character string type, or of ja type
which is a sequence (or a choice) of an integer and a boolean.

rantics,

3.8.3 additional time type: A type defined as a subtype of the time type (see 3.8.83) by applying the pr¢perty
settinf subtype notation to the time type or to a useful or defined time type.

3.84 ASN.1 character set: The set of characters, specified in clause 11, used in the ASN.] notation.
3.8.5 ASN.1 specification: A collection of one or more ASN.I modules.

3.8.6 associated type: A type which is used only for defining the value and subtyp¢ notation for a type.

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

3.8.7 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 a bitstring (or an octetstring) type
without a contents constraint (see Rec. ITU-T X.682 | ISO/IEC 8824+3, clause 11) is deprecated. Otherwise, the use [of the
enmibedded-pdv type (see clause 36) provides a more flexible mechdnism, allowing the announcement of the abstract syntax jand of
th¢ encoding of the abstract value that is embedded.

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

3.8.9 character property: The set of information associated with a cell in a table defining a character repertoire.
NOTE — The information will normally include setne or all of the following items:

a) a graphic symbol;

b) acharacter name;

c) the definition of functions'associated with the character when used in particular environments;

d) whether it represents-a’ digit;

e) an associated eharacter differing only in (upper/lower) case.

3.8.10 character abstract/syntax: Any abstract syntax whose values are specified as the set of character stripgs of
zero, pne or more charaeters from some specified collection of characters.

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

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

3.8.13 ““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.

3.8.14 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.

3.8.15 component type: One of the types referenced when defining a CHO CE, SET, SEQUENCE, SET OF, or
SEQUENCE OF.

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

3.8.17 contents constraint: A constraint on a bit string or octet string type that specifies either that the contents are
to be an encoding of a specified ASN.1 type, or that specified procedures are to be used to produce and process the
contents.
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3.8.18 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 — HORIZONTAL TABULATION (9) and LINE FEED (10) are examples of control characters that have been assigned a

formatting function in a printing environment. DATA LINK ESCAPE (16) is an example of a control character that has been
assigned a function in a communication environment.

3.8.19 Coordinated Universal Time (UTC): The time scale maintained by the Bureau International de I'Heure
(International Time Bureau) that forms the basis of a coordinated dissemination of standard frequencies and time
signals.
NOTE 1 — The source of this definition is Rec. ITU-R TF.460-5. ITU-R has also defined the acronym for Coordinated Universal
Time as UTC.

NOTE 2 — UTC and Greenwich Mean Time (GMT) are two alternative time standards which for most practical
deftermine the same time.

3.8.2 default encoding reference (for a module): An encoding reference that is specified in the modul€ head¢r and
is asspimed in all type prefixes which do not contain an encoding reference.

rposes

NOTE —If a default encoding reference is not specified in the module header, then all type prefixes whigh.do not contpin an
encoding reference are assigning tags.

3.8.21 defined time type: A type defined in Annex B as a subtype of the time type (see 3.8.83) that is intendgd for
impoitation by application designers when needed for their application.

3.8.22 element: A value of a governing type or an information object of a gowerning information object [class,
distinguable from all other values of the same type or information objects of the samgeldss, respectively.

3.8.23 element set: A set of elements, all of which are values of a governing type, or information objecty of a
goverping class.

NOTE — Governing class is defined in Rec. ITU-T X.681 | ISO/IEC 8824-2,3,4.7.

3.8.24 embedded-pdv type: A type whose set of values is formally the union of the sets of values in all possible
abstrdct syntaxes. This type can be used in an ASN.1 specification that wishes to carry in its protocol an abstract|value
whos¢ type may be defined externally to that ASN.1 specificationr”” It carries an identification of the abstract syntax (the
type) |of the abstract value being carried, as well as an identification of the encoding rules used to encode that afstract
value

3.8.2% encoding: The bit-pattern resulting from the application of a set of encoding rules to an abstract value.

3.8.2¢ encoding control section: Part of an ASN.1 module that enables encoding instructions to be assigned to|types
defingd or used within that ASN.1 module.

3.8.27 encoding instruction: Information which can be associated with a type using a type prefix or an engoding
contrgl section, and which affects the-ciicoding of that type by one or more ASN.1 encoding rules.

NOTE — An encoding instruction doés not affect the abstract values of a type, and is not expected to be visible to an applicgtion.

3.8.28 encoding referenee: A name (see Annex E) that identifies which encoding rules are affected by an endoding
instrufction in a type prefix or-an encoding control section.
NOTE — The encodifig)teference TAG can be used to specify that a type prefix is assigning a tag rather than an en¢oding
inftruction (see 312

3.8.29 (ASNd)encoding rules: Rules which specify the representation during transfer of the values of ASN.1 fypes.
Encodling rulé§also enable the values to be recovered from the representation, given knowledge of the type.

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

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

3.8.31 extension addition: One of the added notations in an extension series. For set, sequence and choice types, each

extension addition is the addition of either a single extension addition group or a single component type. For enumerated

types it is the addition of a single further enumeration. For a constraint it is the addition of (only) one subtype element.
NOTE - Extension additions are both textually ordered (following the extension marker) and logically ordered (having
increasing enumeration values, and, in the case of CHO CE alternatives, increasing tags).

3.8.32  extension addition group: One or more components of a set, sequence or choice type grouped within version
brackets. An extension addition group is used to clearly identify the components of a set, sequence or choice type that were
added in a particular version of an ASN.1 module, and can identify that version with a simple integer.

3.8.33  extension addition type: A type contained within an extension addition group or a single component type that is
itself an extension addition (in such a case it is not contained within an extension addition group).

Rec. ITU-T X.680 (08/2015) 5


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)

3.8.34  extensible constraint: A subtype constraint with an extension marker at the outer level, or that is extensible
through the use of set arithmetic with extensible sets of values.

3.8.35 extension insertion point (or insertion point): The location within a type definition where extension additions
are inserted. This location is the end of the type notation of the immediately preceding type in the extension series if there is
a single ellipsis in the type definition, or immediately before the second ellipsis if there is an extension marker pair in the
definition of the type.

NOTE — There can be at most one insertion point within the components of any choice, sequence, or set type.

3.8.36  extension marker: A syntactic flag (an ellipsis) that is included in all types that form part of an extension
series.

3.8.37 extension marker pair: A pair of extension markers between which extension additions are inserted.

3.8.38—extension-related: o
more fextension additions to the other.

3.8.39  extension root: An extensible type that is the first type in an extension series. It carries either-the ext¢nsion
markgr with no additional notation other than comments and white-space between the extension marker and.the majching
"}" of ")", or an extension marker pair with no additional notation other than a single comma, comments and white{space
between the extension markers.

NOTE — Only an extension root can be the first type in an extension series.

3.8.40 extension series: A series of ASN.I types which can be ordered in such a way that.each successive type [in the
series|is formed by the addition of text at the extension insertion point.

3.8.41 extensible type: A type with an extension marker, or to which an extensibile,constraint has been applied.
NOTE — An extension marker can be textually present or can be inserted by an EXTENSIBILITY-IMPLIED (see 13.4).

3.8.42 external reference: A type reference, value reference, information’object class reference, information pbject
refergnee, or information object set reference (which may be parameterizgd), that is defined in some other modul¢ than
the ome in which it is being referenced, and which is being referred to by prefixing the module name to the referpnced
item.

EXAMPLE — Modul eNane. TypeRef er ence

3.8.43 external type: A type which is a part of an ASN.1 specification that carries a value whose type may be
defin¢d externally to that ASN.1 specification. It also carties an identification of the type of the value being carried|

3.8.44  false: One of the distinguished values ofithe' boolean type (see also "true").

3.8.4% governing (type); governor: A typ€ definition or reference which affects the interpretation of a part pf the
ASN /|l syntax, requiring that part of the ASN. ] syntax to reference values in the governing type.

3.8.4¢ identical type definitions: . Two instances of the ASN.1 "Type" production (see clause 17) are defirjed as
identical type definitions if, after performing the transformations specified in Annex C, they are identical orderel lists
of idgntical lexical items (see clatse) 12).

3.8.47 OID internationalized resource identifier type: The set of all OID internationalized resource identifiefs.

NOTE 1 — This is a siniple type whose values are a sequence of Unicode labels that identify a series of arcs leading from tlie root
tola node of the International Object Identifier tree, as specified by the Rec. ITU-T X.660 | ISO/IEC 9834-series.

NOTE 2 — Thegules of Rec. ITU-T X.660 | ISO/IEC 9834-1 permit a wide range of authorities to independently asgociate
Unicode labels'with an arc of the tree.

3.8.48 integer type: A simple type with distinguished values which are the positive and negative whole nurhbers,
including zero (as a single value).

N — When pa ar encodine rules limi a an inteoe a e a atfect any user
of ASN.1.

3.8.49 lexical item: A named sequence of characters from the ASN.1 character set, specified in clause 12, which is
used in forming the ASN.1 notation.

3.8.50 module: One or more instances of the use of the ASN.1 notation for type, value, value set, information object
class, information object, and information object set (as well as the parameterized variant of those), encapsulated using
the ASN.1 module notation (see clause 13).

NOTE — The terms information object class (etc.) are specified in Rec. ITU-T X.681 | ISO/IEC 8824-2, and parameterization is
specified in Rec. ITU-T X.683 | ISO/IEC 8824-4.

3.8.51 null type: A simple type consisting of a single value, also called null.
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3.8.52 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.

NOTE — Such an object may be an information object as defined in Rec. ITU-T X.681 | ISO/IEC 8824-2.

3.8.53 object descriptor type: A type whose distinguished values are human-readable text providing a brief
description of an object (see 3.8.52).

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

3.8.54 object identifier type: A simple type whose values are a sequence of primary integer values that identify a
series of arcs leading from the root to a node of the International Object Identifier tree, as specified by the Rec. ITU-T
X.660 | ISO/IEC 9834 series.
NOTE 1 — The rules of Rec. ITU-T X.660 | ISO/IEC 9834-1 permit a wide range of authorities to independently associate a
prfmary integer value with an arc of the tree.

NOTE 2 — In the value notation for the object identifier type (and in XML encodings of that type) it is possible"to~ihclude
sefondary identifiers for arcs.

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

3.8.5¢ open systems interconnection: An architecture for computer communication whic¢lprovides a number of
terms|which are used in this Recommendation | International Standard preceded by the abbreyiation "OSI".

NOTE — The meaning of such terms can be obtained from the Rec. ITU-T X.200 series andequivalent ISO/IEC Standprds if
needed. The terms are only applicable if ASN.1 is used in an OSI environment.

3.8.57 open type notation: An ASN.]1 notation used to denote a set of values¢rom more than one ASN.1 type.
NOTE 1 — The term "open type" is used synonymously with "open type notatien" in the body of this Recommendhtion |
Infernational Standard.

NOTE 2 — All ASN.1 encoding rules provide unambiguous encodings for the values of a single ASN.1 type. They ¢lo not
negessarily provide unambiguous encodings for "open type notation";which carries values from ASN.1 types that gre not
ngrmally determined at specification time. Knowledge of the type ofsthé value being encoded in the "open type notatfon" is
needed before the abstract value for that field can be unambiguously determined.

NOTE 3 — The only notation in this Recommendation | Inferhational Standard which is an open type notation [is the
"(QbjectClassFieldType" specified in Rec. ITU-T X.681 | ISQAEC 8824-2, clause 14, where the "FieldName" denotes ejther a
type field or a variable-type value field.

3.8.58 parent type (of a subtype): The type that.is being constrained when defining a subtype, and which gqverns
the sybtype notation.

NOTE — The parent type may itself be a subtype ef some other type.

3.8.59 production: A part of the formaltiotation (also called grammar or Backus-Naur Form, BNF) used to specify
ASN L.

3.8.60 real type: A simple type,whose distinguished values (specified in clause 21) include the set of real numbers
(num¢rical real numbers) together-with special values such as NOT- A- NUMBER.

3.8.61 recursive definition (of a type): A set of ASN.1 definitions which cannot be reordered so that all types used
in a cpnstruction are defined before the definition of the construction.
NOTE — Recursivedefinitions 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 and that the value set associated with the type contains gt least
onje value.

3.8.62 _relative OID internationalized resource identifier type: A value which identifies an object by its pdsition
relatiyelto, some known OID internationalized resource identifier.

3.8.63 relative object identifier: A value which identifies an object by its position relative to some known object
identifier.

3.8.64 relative object identifier type: A simple type whose values are the set of all possible relative object
identifiers.

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

3.8.66  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.
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3.8.67 sequence types: Types defined by referencing a fixed, 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.

3.8.68 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.

3.8.69 serial application (of constraints): The application of a constraint to a parent type which is already
constrained.

3.8.70  set arithmetic: The formation of new sets of values or information objects using the operations of union,
intersection and set difference (use of EXCEPT) as specified in 50.2.

NOFE—H teof-serimtmmtemtionot . ot S
3.8.71 setting (of a time property): One of a number of values that can be associated with a given time\prperty

(see 3.8.82 and the note in J.4.2).
NOTE — Any time property that applies to a particular time abstract value has only a single setting (see Table 6).

3.8.72  set types: Types defined by referencing a fixed, unordered, list of 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 component type:

NOTE — Where a component type is declared to be optional, a value of the set type need not contain a value of that component
type.
3.8.73 set-of types: Types defined by referencing a single component type; gach/value in the set-of type|is an
unordered list of zero, one or more values of the component type.

3.8.74  simple types: Types defined by directly specifying the set of theirvalucs.

3.8.7% spacing character: A character in a character repertoire #¥hich is intended for inclusion with gtaphic
charafters in the printing of a character string but which is representedin the physical rendition by empty space; itfis not
normally considered to be a control character (see 3.8.18).

NOTE — There may be a single spacing character in the character tepertoire, or there may be multiple spacing characterfs with

vapying widths.
3.8.7¢  subtype (of a parent type): A type whose valucs are a subset (or the complete set) of the values of|some
other [type (the parent type).

3.8.77 tag: Additional information, separate, from the abstract values of the type, which is associated with |every
ASN|l type and which can be changed or augmented by a type prefix.
NOTE — Tag information is used in some encoding rules to ensure that encodings are not ambiguous. Tag information Hiffers
frgm encoding instructions because tag information is associated with all ASN.1 types, even if they do not have a type prefix.

3.8.78 tagged types: A type definéd by referencing a single existing type and a tag; the new type is isomorphic [to the
existipg type, but is distinct from ft.

3.8.79  tagging: Assigning-anew tag to a type, replacing or adding to the existing (possibly the default) tag.
3.8.80 time abstraetyalue: An abstract value of the time type.

3.8.81 time component: Part of the definition of a time abstract value that specifies a part of that abstract value

NOTE — Examples of time components are a date component (that would have a year component), a time-of-day componeipt, or a
tirhe differéence component.

3.8.82 ~_time property (of a time abstract value): One of a number of terms used to describe a time abstract|value

(see 3-8-80y-
NOTE — The time properties that can be used to describe a time abstract value often depend on the setting of some other time
property of that abstract value. The time properties are listed in Table 6, column 1.

3.8.83  time type: The TI ME type that supports all the abstract values implicitly defined by ISO 8601.

3.8.84 transfer syntax: The set of bit strings used to exchange the abstract values in an abstract syntax, usually
obtained by application of encoding rules to an abstract syntax.

NOTE — The term "transfer syntax" is synonymous with "encoding".
3.8.85 true: One of the distinguished values of the boolean type (see also "false").
3.8.86 type: A named set of values.

3.8.87 type prefix: Part of the ASN.1 notation that can be used to assign an encoding instruction or a tag to a type.
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3.8.88 type reference name: A name associated uniquely with a type within some context.

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.

3.8.89 unrestricted character string type: A type whose abstract values are values from a character abstract
syntax, together with an identification of the character abstract syntax and of the character transfer syntax to be used in
its encoding.

3.8.90 useful time type: A built-in type defined as a subtype of the time type (see 3.8.83) that is intended for direct
use by application designers.

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

3.8.92 value mapping: A 1-1 relationship between values in two types that enables a reference to one. of|those
valuep to be used as a reference to the other value. This can, for example, be used in specifying subtypesiand default
valuep (see Annex C).

3.8.93  value reference name: A name associated uniquely with a value within some context.
3.8.94  value set: A collection of values of a type. Semantically equivalent to a subtype.

3.8.9% version brackets: A pair of adjacent left and right brackets ("[ [ " or "] ] ") used t0.delineate the start and ¢nd of
an exfension addition group. The pair of left brackets can optionally be followed by a numbet giving a version number for
the extension addition group.

3.8.9¢ version number: A number which can be associated with a version bracket (see 1.1.8).

NOTE — A version number cannot be added to an extension addition which is¢hot part of an extension addition group, [nor to
exfension additions to any type other than choice, sequence, or set.

3.8.97 white-space: Any formatting action that yields a space on ajprinted page, such as spaces or tabs.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One

BER Basic Encoding Rules of ASN:1

BMP Basic Multilingual Plang¢

DCC Data Country Code

DNIC  Data Network Identification Code

ECN Encoding Control Notation of ASN.1

ICD International Code Designator

IRI Intesniationalized Resource Identifier
OID Object Identifier
OSI Open Systems Interconnection

PER Packed Encoding Rules of ASN.1

ROA Recognized Operating Agency

UCS Universal Multiple-Octet Coded Character Set
URI Universal Resource Identifier

UTC Coordinated Universal Time

XML Extensible Markup Language

5 Notation

5.1 General

5.1.1 The ASN.1 notation consists of a sequence of characters from the ASN.1 character set specified in clause 11.
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https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)
5.1.2 Each use of the ASN.1 notation contains characters from the ASN.1 character set grouped into lexical items.
Clause 12 specifies all the sequences of characters forming lexical items, and names each item.

5.1.3 The ASN.I notation is specified in clause 13 (and following clauses) by specifying and naming those
sequences of lexical items which form valid instances of the ASN.1 notation, and by specifying the ASN.1 semantics of
each sequence.

514 In order to specify the permitted sequences of lexical items, this Recommendation | International Standard
uses a formal notation defined in the following subclauses.

5.2 Productions

5.2.1 All lexical items are named (see clause 12), and permitted sequences of lexical items are named.

5.2.2 A new (more complex) permitted sequence of lexical items is defined by means of a production. Thisvuses the
name$ of lexical items and of permitted sequences of lexical items and forms a new named permitted sequence, of Igxical
items

523 Each production consists of the following parts, on one or several lines, in order:
a) aname for the new permitted sequence of lexical items;

b) the characters

c) one or more alternative sequences of lexical items, as defined in 5.3, §eparated by the character

5.2.4 A sequence of lexical items is present in the new permitted sequénce of lexical items if it is present in ¢ne or
more|of the alternatives. The new permitted sequence of lexical items is referenced in this Recommendation |
Interrjational Standard by the name in 5.2.3 a) above.

NOTE — If the same sequence of lexical items appears in more than ‘ene alternative, any semantic ambiguity in the regulting
ngtation is resolved by associated text.

5.3 The alternative collections

5.3.1 Each alternative in a production (see 5.2:3(c) is specified by a list of names. Each name is either the nanje of a
lexicgl item, or is the name of a permitted sequende. of lexical items defined and named by some other production.

53.2 The permitted sequence of lexical jitems defined by each alternative consists of all sequences obtaingd by
taking any one of the sequences (or the lexical item) associated with the first name, in combination with (and followed
by) afy one of the sequences (or lexi¢al item) associated with the second name, in combination with (and followgd by)
any ope of the sequences (or lexical\itém) associated with the third name, and so on up to and including the last narhe (or
lexicql item) in the alternative.

5.4 Non-spacing@ndicator

If the] non-spacing indicator "&" (AMPERSAND) is inserted between these items in production sequences, th¢n the
lexicql item thatprecedes it and the lexical item that follows it shall not be separated by white-space.

NOTE — Thissidicator is only used in productions that describe the XML value notation. For example, it is used to specify that
the¢ lexicabitem "<" is to be immediately followed by an XML tag name.

5.5 Examplc of a production
5.5.1 The production:

ExampleProduction u=
bstring
| hstring
| "{ " IdentifierList "} "
associates the name "ExampleProduction" with the following sequences of lexical items:
a) any "bstring" (a lexical item); or

b) any "hstring" (a lexical item); or
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c) any sequence of lexical items associated with "IdentifierList", preceded by a "{ " and followed by a "} ".

NOTE —"{" and "} " are the names of lexical items containing the single characters { and } (see 12.37).

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

5.6 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.

5.7 Recursion

The groductions in this Recommendation | International Standard are frequently recursive. In this case the(produftions
are to| be continuously reapplied until no new sequences are generated.

NOTE — In many cases, such reapplication results in an infinite set of permitted sequences of lexical items. ,Some or alljof the
sefjuences in the set may themselves contain an unbounded number of lexical items. This is not an error.

5.8 References to permitted sequences of lexical items

This Recommendation | International Standard references a permitted sequence of lexjedl items (part of the ASN.1
notation) by referencing the name that appears before the "::=" in a production;\the name is surrounded By the
QUOTATION MARK (34) character (") to distinguish it from natural language\text, unless it appears as parf of a
production.

5.9 References to a lexical item

This Recommendation | International Standard references a lexicaldtem by using the name of the lexical item; when the
namelappears in natural language text, and could be confused with,such text, then it is surrounded by the QUOTA['TON
MARK (34) character (").

5.10 Short-hand notations

In orgler to make productions more concise and more readable, the following short-hand notations are used |n the
definition of permitted sequences of lexical itengs,in this Recommendation | International Standard and also in Rec] ITU-
T X.481 | ISO/IEC 8824-2, Rec. ITU-T X.6821ISO/IEC 8824-3 and Rec. ITU-T X.683 | ISO/IEC 8824-4:

a) An asterisk (*) following.two names, "A" and "B", denotes the "empty" lexical item (see 12.7), or ¢ne of
the permitted sequenecs™of lexical items associated with "A", or an alternating series of one ¢f the
sequences of lexical jtéms associated with "A" and one of the sequences of lexical items associated with
"B", both starting,and finishing with one associated with "A". Thus:

C = APB*

is equivalent to:
€' ::=D | empty
D::=A|ABD

"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) A plus sign (+) is similar to the asterisk in a), except that the "empty" lexical item is excluded. Thus:
E:=AB+
is equivalent to:

E:=A|ABE

Rec. ITU-T X.680 (08/2015) 11


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)

EXAMPLE —"E ::= A B +" is the shorthand notation for the following alternatives of E:

A

ABA
ABABA
ABABABA

¢) A question mark (?) following a name denotes either the "empty" lexical item (see 12.7) or a permitted

sequence of lexical items associated with "A". Thus:
F:=A?

is equivalent to:

N

5.11

5.11.
can H
mech:
Thus,)

5.11.]
wherd
"com

type

staterhent about whether any given ASN.1 construct is legal or not.

Wheri

In formal terms, an abstract syntax defined by the extensible type X contains not only the values of type X, but al

value
abovg
NI

"

Unex
encod
1S use

F ::=empty | A
DTE — These short-hand notations take precedence over the juxtaposition of lexical items in production sequencessce 5

Value references and the typing of values

The ASN.1 value assignment notation enables a name to be given to a value of a spe¢ified type. This
e used wherever a reference to that value is needed. Annex C describes and specifies the value ma
hinism that allows a value reference name for a value of one type to identify a valuc‘of a second (similar)
a reference to the first value can be used wherever a reference to a value in the secondtype is required.

In the body of the ASN.1 standards normal English text is used to specifyllegality (or otherwise) of cong
more than one type is involved. These legality specifications generally tequire that two or more typ
patible". For example, the type used in defining a value reference is required’to be "compatible with" the govg
when the value reference is used. The normative Annex C uses the,'value mapping concept to give a p

The ASN.1 model of type extension

decoding an extensible type, a decoder may detect:
a) the absence of expected extension additiens in a sequence or set type; or

b) the presence of arbitrary unexpected extension additions above those defined (if any) in a sequence
type, or of an unknown alternative in a choice type, or an unknown enumeration in an enumerated ty}
of an unexpected length or value'of a type whose constraint is extensible.

b of all types that are extensiofi-telated to X. Thus, the decoding process never signals an error when either
DTE — Frequently the action will be to ignore the presence of unexpected additional extensions, and to use a default val
issing" indicator for expected extension additions that are absent.

pected extension{agdditions detected by a decoder in an extensible type can later be included in a subsg
ing of that type/for transmission back to the sender, or to some third party), provided that the same transfer
d on the subsequent transmission.

Extensibility requirements on encoding rules

situations (a or b) is detectéd.) The action that is taken in each situation is determined by the ASN.1 specifier].

D.2).

name
pping
type.

tructs
es be
ming
recise

or set
pe, or

50 the
bf the

iIc or a

quent
yntax

N

I'E —These requirements apply to standardized encoding rules. They do not apply to encoding rules defined using EC

Rec. ITU-T X.692 | ISO/IEC 8825-3).

7.1

(see

All ASN.1 encoding rules shall allow the encoding of values of an extensible type X in such a way that they
can be decoded using an extensible type Y that is extension-related to X. Further, the encoding rules shall allow the
values that were decoded using Y to be re-encoded (using Y) and decoded using a third extensible type Z that is
extension related to Y (and hence X also).

NOTE — Types X, Y and Z may appear in any order in the extension series.

If a value of an extensible type X is encoded and then relayed (directly or through a relaying application using extension-
related type Z) to another application that decodes the value using extensible type Y that is extension-related to X, then
the decoder using type Y obtains an abstract value composed of:

12

a) an abstract value of the extension root type;
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b) an abstract value of each extension addition that is present in both X and Y;

¢) delimited encoding for each extension addition (if any) that is in X but not in Y.

The encodings in c¢) shall be capable of being included in a later encoding of a value of Y, if so required by the
application. That encoding shall be a valid encoding of a value of X.

Tutorial example: If system A is using an extensible root type (type X) that is a sequence type or a set type with an
extension addition of an optional integer type, while system B is using an extension-related type (type Y) that has two
extension additions where each is an optional integer type, then transmission by B of a value of Y which omits the
integer value of the first extension addition and includes the second must not be confused by A with the presence of the
first (only) extension addition of X that it knows about. Moreover, A must be able to re-encode the value of X with a
value present for the first integer type, followed by the second integer value received from B, if so required by the

appligatien-pretecet:

7.2 All ASN.1 encoding rules shall specify the encoding and decoding of the value of an enumerated. typejand a
choicg type in such a way that if a transmitted value is in the set of extension additions held in common b¥; the encoder
and thhe decoder, then it is successfully decoded; otherwise, it shall be possible for the decoder to delimifithe encodjng of
it and|to identify it as a value of an (unknown) extension addition.

7.3 All ASN.1 encoding rules shall specify the encoding and decoding of types with extensible constraints ifp such
a way| that if a transmitted value is in the set of extension additions held in common by the encodeér and the decoder], then
it is spiccessfully decoded, otherwise it shall be possible for the decoder to delimit the encoding of and to identify ft as a
value|of an (unknown) extension addition.

In allfcases, the presence of extension additions shall not affect the ability to recognize later material when a typ¢ with
an exfension marker is nested inside some other type.
NOTE 1 — All variants of the Basic Encoding Rules of ASN.1 and the Packed Encoding Rules of ASN.1 satisfy all these
requirements. Encoding rules defined using ECN do not necessarily satisfy all\these requirements, but may do so.

NOQTE 2 — PER and BER do not identify the version number in the encoding of an extension addition. Encodings sp¢cified
usjng ECN may or may not provide such identification.

8 Tags
8.1 A tag is specified (either within the text of this Recommendation | International Standard or by using & type
prefiy) by giving a class and a number within the cla$s! The class is one of:

—  universal;

—  application;

—  private;

context-specific.
8.2 The number is a non~negative integer, specified in decimal notation.

8.3 Restrictions onvtagsassigned by the user of ASN.1 are specified in 31.2.

NOTE — Subclause 81.2 includes the restriction that users of this notation are not allowed to explicitly specify universall class
tags in their ASNw“specifications. There is no formal difference between use of tags from the other three classes. Where
application class\tags are employed, a private or context-specific class tag could generally be applied instead, as a matter ¢f user
chipice and style. The presence of the three classes is largely for historical reasons, but guidance is given in G.2.12 on the way in
which the.classes are usually employed.

8.4 Table 1 summarizes the assignment of tags in the universal class which are specified in this Recommendjtion |

I s 1Qo 1 1
l'ltt:u duulidal otandard.

8.5 Some encoding rules require a canonical order for tags. To provide uniformity, a canonical order for tags is
defined in 8.6.

8.6 The canonical order for tags is based on the outermost tag of each type and 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.

Rec. ITU-T X.680 (08/2015) 13


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)

Table 1 — Universal class tag assignments

UNIVERSAL 0
UNIVERSAL 1
UNIVERSAL 2
UNIVERSAL 3
UNIVERSAL 4
UNIVERSAL 5
UNIVERSAL 6
UNIVERSAL 7

IVERSAL 8

Reserved for use by the encoding rules
Boolean type

Integer type

Bitstring type

Octetstring type

Null type

Object identifier type

Object descriptor type

External tvpe and Instance-of tvpe

INIVERSAL 9

UINIVERSAL 10
INIVERSAL 11
UINIVERSAL 12
INIVERSAL 13
INIVERSAL 14

Real type

Enumerated type
Embedded-pdv type
UTFS8String type

Relative object identifier type
The time type

Reserved for future editions of this Recommendation \fitérnational Standard

{
|l
|l
|l
|
|l
|l
WNIVERSAL 15
|l
|l
|l
|l
|
|l
|l
Ll

INIVERSAL 16
UINIVERSAL 17
UNIVERSAL 18-22, 25-30
INIVERSAL 23-24
UINIVERSAL 31-34
INIVERSAL 35
INIVERSAL 36
UNIVERSAL 37-...

Sequence and Sequence-of types

Set and Set-of types

Character string types

UTCTi e and Gener al i zedTi ne

DATE, TI ME- OF- DAY, DATE- Fl ME and DURATI ONrespectively
OID internationalized resourée\identifier type

Relative OID internationalizéd resource identifier type

Reserved for addenda to this Recommendation | International Standard

9

9.1
sectig

9.2
defauyl

9.3
sectio

9.4
Intern

9.5
(using
encod

Encoding instructions

An encoding instruction is assigned o a type using either a type prefix (see 31.3) or an encoding c
n (see clause 54).

A type prefix may contaip-airencoding reference. If it does not, the encoding reference is determined |
t encoding reference for thermedule (see 13.5).

An encoding control section always contains an encoding reference. There may be multiple encoding ¢
ns, but each encoding.control section shall have a distinct encoding reference.

An encoding jinstruction consists of a sequence of lexical items specified in the Recommendal
ational Standard determined by the encoding reference (see Annex E).

Mulfiple encoding instructions with the same or with different encoding references may be assigned to
eithérror both of type prefixes and an encoding control section). Encoding instructions assigned with a
ing reference are independent from those assigned with a different encoding reference, and from any use of

bntrol

y the

bntrol

tion |

h type
given

h type

prefi

toferform tacoing
I L=} (=4

9.6

9.7

10
10.1

14

The effect of assigning several encoding instructions with the same encoding reference (using either or both of
type prefixes and an encoding control section) is specified in the Recommendation | International Standard determined
by the encoding reference (see Annex E), and is not specified in this Recommendation | International Standard.

If an encoding instruction is assigned to the "Type" in a "TypeAssignment", it becomes associated with the
type, and is applied wherever the "typereference" of the "TypeAssignment" is used. This includes use in other modules
through the export and import statements.

Use of the ASN.1 notation
The ASN.1 notation for a type definition shall be "Type" (see 17.1).
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10.2 The ASN.1 notation for a value of a type shall be "Value" (see 17.7).
NOTE — It is not in general possible to interpret the value notation without knowledge of the type.
10.3 The ASN.I notation for assigning a type to a type reference name shall be either "TypeAssignment" (see

16.1), "ValueSetTypeAssignment" (see 16.6), "ParameterizedTypeAssignment" (see Rec. ITU-T X.683 | ISO/IEC 8824-
4, 8.2), or "ParameterizedValueSetTypeAssignment" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.2).

104 The ASN.1 notation for assigning a value to a value reference name shall be either "ValueAssignment"
(see 16.2) or "ParameterizedValueAssignment" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.2).

10.5 The production alternatives of the notation "Assignment" shall only be used within the notation
"ModuleDefinition" (except as specified in NOTE 2 of 13.1).

11 The ASN.1 character set
11.1 A lexical item shall consist of a sequence of the characters listed in Table 2 except as specified in 11.2} 11.3
and 1[l.4. In Table 2, characters are identified by the names they are given in ISO/IEC 10646.
Table 2 — ASN.1 characters

Ato Z (LATIN CAPITAL LETTER A to LATIN CAPITAL LETTER Z)

atoz (LATIN SMALL LETTER A to LATIN SMALL LETTER Z)

0to9 (DIGIT ZERO to DIGIT 9)

! (EXCLAMATION MARK)

" (QUOTATION MARK)

& (AMPERSAND)

' (APOSTROPHE)

( (LEFT PARENTHESIS)

) (RIGHT PARENTHESIS)

* (ASTERISK)

, (COMMA)

- (HYPHEN-MINUS)

. (FULL STOP)

/ (SOLIDUS)

(COLON)

; (SEMICOLON)

< (LESS-THAN'SIGN)

= (EQUADSAIGN)

> (GREATER-THAN SIGN)

@ (EOMMERCIAL AT)

[ (LEFT SQUARE BRACKET)

] (RIGHT SQUARE BRACKET)

A (CIRCUMFLEX ACCENT)

- (LOW LINE)

{ (LEFT CURLY BRACKET)

| (VERTICAL LINE)

T (RIGOT CURLY BRACKET)

- (NON-BREAKING HYPHEN)

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

—  typereference (see 12.2);
—  identifier (see 12.3);
—  valuereference (see 12.4);

—  modulereference (see 12.5).

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
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above lexical items has to be achieved in some other way. This is to allow valid ASN.1 specifications to be written in various
languages.

11.2 Where the notation is used to specify the value of a character string type, all characters for the defined
character set can appear in the ASN.1 notation, surrounded by the QUOTATION MARK (34) characters (") (see 12.14).

11.3 Additional (arbitrary) graphic symbols may appear in the "comment" lexical item (see 12.6).

11.4 Where the notation is used to specify the value of a Unicode label, all characters allowed in a Unicode label
can appear in ASN.1 notation.

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

11.6 The upper-case and lower-case letters shall he rPgnrdf-d as distinct

11.7 ASN.1 definitions can also contain white-space characters (see 12.1.6) between lexical items.

11.8 The NON-BREAKING HYPHEN and the HYPHEN-MINUS should be treated as identical in all pames.
NIOTE — A name such as My-Type is the same name whether it contains a HYPHEN-MINUS| or a
NON-BREAKING HYPHEN.

12 ASN.1 lexical items

12.1 General rules

12.1.]1  The following subclauses specify the characters in lexical items i+ each case the name of the lexical ifem is
given| together with the definition of the character sequences which form the lexical item.

12.1.2  The lexical items specified in the subclauses of this clause 12 (except multiple-line "comment", "bsfring",
"hstriphg" and "cstring") shall not contain white-space (see 12.6, 12,10, 12.12 and 12.14).

12.1.3  The length of a line is not restricted.

12.1.4  Lexical items may be separated by one or more occurrences of white-space (see 12.1.6) or commentf (see
12.6)[except when the non-spacing indicator "&'" (see 5.4) is used. Within an "XMLTypedValue" production (see
16.2){ white-space may appear between lexical items; but the "comment" lexical item shall not be present.

NOTE — This is to avoid ambiguity resulting-from the presence of adjacent hyphens or asterisk and solidus within an
"xpnlcstring” lexical item. Such characters, never indicate the start of a "comment" lexical item when they appear within an
"¥MLTypedValue" production.

12.1.5 A lexical item shall be s¢parated from a following lexical item by one or more instances of white-spgce or
comnjent if the initial character (or characters) of the following lexical item is a permitted character (or charactets) for
includion at the end of the charadters in the earlier lexical item.

12.1.¢ This Recommendation | International Standard uses the terms "newline", and "white-space". In represgnting
whitetspace and newlificy(€nd of line) in machine-readable specifications, any one or more of the following charpcters
may be used in any‘¢ombination (for each character, the character name and character code specified in The Unjicode
Standprd are giyen):

For white-space:

HORIZONTAL TABULATION (9)
TINE FEED (10)

VERTICAL TABULATION (11)
FORM FEED (12)

CARRIAGE RETURN (13)
SPACE (32)

NO-BREAK SPACE ({0,0,0,160})

For newline:
LINE FEED (10)
VERTICAL TABULATION (11)
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FORM FEED (12)
CARRIAGE RETURN (13)

NOTE — Any character or character sequence that is a valid newline is also a valid white-space.

12.2 Type references
Name of lexical item — typereference

12.2.1 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.

12.2.2 A "typereference" shall not be one of the reserved character sequences listed in 12.38.

12.3 Identifiers
Namgd of lexical item — identifier

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

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

12.4 Value references
Namgd of lexical item — valuereference

A "valuereference" shall consist of the sequence of characters spetified for an "identifier" in 12.3. In analyzipg an
instarfce of use of this notation, a "valuereference" is distinguishied” from an "identifier" by the context in which it
appedrs.

12.5 Module references
Namgq of lexical item — modulereference

A "mpdulereference" shall consist of the sequence of characters specified for a "typereference" in 12.2. In analyzijng an
instarjce of use of this notation, a "modulereference” is distinguished from a "typereference" by the context in which it
appears.

12.6 Comments
Namgd of lexical item — comment

12.6.1 A "comment" is-not referenced in the definition of the ASN.1 notation. It may, however, appear at any time
betwden other lexical-tems, and has no syntactic significance.

NOTE — Nonetligless, 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.

12.6.] The-lexical item "comment" can have two forms:

a)  One-line comments which begin with "- - " as defined in 12.6.3;

b) Multiple-line comments which begin with "/ *" as defined in 12.6.4.

12.6.3  Whenever a "comment" begins with a pair of adjacent hyphens, it 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 starts it and the pair, if any, which ends it. If a comment beginning with "- - " includes the adjacent
characters "/ *" or "*/ ", these have no special meaning and are considered part of the comment. The comment may
include graphic symbols which are not in the character set specified in 11.1 (see 11.3).

12.6.4  Whenever a "comment" begins with "/ *", it shall end with a corresponding "*/ ", whether this "*/ " is on the
same line or not. If another "/ *" is found before a "*/ ", then the comment terminates when a matching "*/ " has been
found for each "/ *". If a comment beginning with "/ *" includes two adjacent hyphens "- - ", these hyphens have no
special meaning and are considered part of the comment. The comment may include graphic symbols which are not in
the character set specified in 11.1 (see 11.3).
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NOTE — This allows the user to comment parts of an ASN.1 module that already contain comments (whether they begin with "- -
" or "/*") by simply inserting "/ *" at the beginning of the part to be commented and "*/ " at its end, provided there are no
character string values within the part to be commented out that contain "/ *" or "*/ "

12.7 Empty lexical item

Name of lexical item — empty

The "empty" item contains no characters. It is used in the notation of clause 5 when alternative sets of production
sequences are specified, to indicate that absence of all alternatives is possible.

12.8 Numbers

Namgd of Texical item — number

A "nymber" shall consist of one or more digits. The first digit shall not be zero unless the "number" is a single\digif.
NOTE — The "number" lexical item is always mapped to an integer value by interpreting it as decimal notation.

12.9 Real numbers
Namg of lexical item — realnumber

A "replnumber" shall consist of an integer part that is a series of one or more digits, and\Optionally a decimal point (.).
The decimal point can optionally be followed by a fractional part which is one or mor¢ digits. The integer part, dgcimal
pointfor fractional part (whichever is last present) can optionally be followed by dn e or E and an optionally-digned
exporjent which is one or more digits. The leading digit of the exponent shall not'be zero unless the exponent is a pingle
digit.

12.1Q  Binary strings

Namgd of lexical item — bstring

A "bstring" shall consist of an arbitrary number (possibly zero)of the characters:

01

possibly intermixed with white-space, preceded by @an APOSTROPHE (39) character (* ) and followed by the pair of
charagters:

'B
EXAMPLE —-' 01101100' B

Occufrences of white-space within & binary string lexical item have no significance.

12.11 XML binary string’item
Namg of item — xmlbstring

An "ymlbstring" shall consist of an arbitrary number (possibly zero) of zeros, ones or white-space. Any white{space
charafters that appéar within a binary string item have no significance.

EXAMPLE - 01101100

This gequence of characters is also a valid instance of "xmlhstring" and "xmlestring". In analyzing an instance of pise of

. e I L R 0 1ot L 1C 1 1 . Tl Tl 1 i [TIR1 1 4 - 11
thlS NOTatIor, air - XIIost HIg IS ULHITZUSIICU TTULT Il AIIIIISUIITE - U AIIIUSUTITE Uy UIC CUIIICAT T WITIUIT TU apPpPTe ars.

12.12 Hexadecimal strings
Name of lexical item — hstring

12.12.1 An "hstring" shall consist of an arbitrary number (possibly zero) of the characters:
ABCDEFO0123456789

possibly intermixed with white-space, preceded by an APOSTROPHE (39) character (* ) and followed by the pair of
characters:

"H
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EXAMPLE —' AB0196' H
Occurrences of white-space within a hexadecimal string lexical item have no significance.

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

12.13 XML hexadecimal string item
Name of item — xmlhstring

12.13.1 An "xmlhstring" shall consist of an arbitrary number (possibly zero) of the characters:
0123456789ABCDEFabcdef

or white

EXAMPLE — Ab0196
12.13]2 Each character is used to denote the value of a semi-octet using a hexadecimal representation.

12.13;13 Some instances of "xmlhstring" are also valid instances of "xmlbstring" and "xmlcstring!,” In analyzing an
instarjce of use of this notation, an "xmlhstring" is distinguished from an "xmlbstring" or "xmlcstsing" by the context in
whicH{ it appears.

12.14 Character strings

Namg of lexical item — cstring

12.141 A "cstring" shall consist of an arbitrary number (possibly zero) of graphic symbols and spacing charpcters
from fhe character set referenced by the character string type, preceded andfollowed by a QUOTATION MARK (34)
charapter ("). If the character set includes a QUOTATION MARK (B3#4)/character, this character (if present {n the
charapter string being represented by the "cstring") shall be represented in the "cstring" by a pair of QUOTAION
MARK (34) characters 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". Any spacing characters that appear immediately prior to or followifg the
end of line in the "cstring" have no significance.

NOTE 1 — The "cstring" can only be used to unambiguously represent (on a printed page) character strings for which| every
racter in the string being represented has either been assigned a graphic symbol, or is a spacing character. Where a chjracter

stifing containing control characters needs to be denoted in a printed representation, alternative ASN.1 syntax is available (see
clause 39).

NOTE 2 — The character string represented by-a "cstring" consists of the characters associated with the graphic symbd[ls and
sppcing characters. Spacing characters immediately preceding or following any end of line in the "cstring" are not part|of the
chhracter string being represented (they ate ignored). Where spacing characters are included in the "cstring", or where the graphic
sypnbols in the character repertoire are,not unambiguous in a printed representation, the character string denoted by "cstring" may
belambiguous in that printed repyesentation.

EXAMPLE 1 — B B 1 B

EXAMPLE 2 — The "cstring":
" ABCDE FCH
| K" " XYZ"

can bg¢ used'\fo-represent a character string value of type | A5St ri ng. The value represented consists of the charactgrs:

ABCDE  FCGHI JK" XYZ

where the precise number of spaces intended between E and F can be ambiguous in a printed representation if a
proportional spacing font (such as is used above) is used in the printed specification, or if the character repertoire
contains multiple spacing characters of different widths.

12.14.2 When a character is a combining character (see Annex H) it shall be denoted in a printed representation of 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 in the printed version.)

EXAMPLE — Lower-case "e" and the accent combining character are two characters in ISO/IEC 10646, and thus a
corresponding "cstring" should be printed as two characters and not as the single character é.
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12.15 XML character string item

Name

of item — xmlcstring

12.15.1 An "xmlcstring" shall consist of an arbitrary number (possibly zero) of the following ISO/IEC 10646
characters:

a) HORIZONTAL TABULATION (9);
b) LINE FEED (10);
¢) CARRIAGE RETURN (13);

d) any character whose ISO/IEC 10646 character code is in the range 32 (20 hex) to 55295 (D7FF
inclusive;

hex),

N
ch

12.15
apped

12.15
repre

below.

N
co
10

Ni
ar

12.15
prese
the "

12.15
string
2 of T

Ni
se

¢) _any character whose ISU/IEC TUG46 character code 15 in the range 57344 (EU0U hieX) T0 65533 (
hex), inclusive;

f) any character whose ISO/IEC 10646 character code is in the range 65536 (10000 hex))to’ 11
(10FFFF hex), inclusive.

DTE — Additional restrictions are imposed by the requirement that the "xmlcstring”, in an instance ofuse; shall contai
aracters permitted by the governing character string type.

2 The characters "&" (AMPERSAND), "<" (LESS-THAN SIGN) or ">" (GREATER-THAN SIGN),
r only as part of one of the character sequences specified in 12.15.4 or 12.15.5.

3 An "xmlcstring" is used to represent the value of a restricted character string (see 41.9), and can be u
ent all combinations of ISO/IEC 10646 characters, either directly, or by, usig the escape sequences spe

DTE 1 — An "xmlcstring" cannot be used to represent characters that are not'pfesent in ISO/IEC 10646, such as some
ntrol characters which can appear in Gener al St ri ng, nor can it represeiit, characters which might be defined with IS
646 character codes above 10FFFF hex.

DTE 2 — The characters LINE FEED (10) and CARRIAGE RETURN (I3) and the pair CARRIAGE RETURN + LINE
e not distinguished when processed by conforming XML processors.

4 If the characters "&" (AMPERSAND), "<" (LESS*THAN SIGN) or ">" (GREATER-THAN SIGN
t in an abstract character string value being represented by "xmlcstring" (see 41.9), they shall be represen|
mlcstring" by either

a) the escape sequences specified in 12415.8; or

b) the escape sequences "&amp; ' M&lt;" or "&gt;" respectively. These escape sequences shall not ¢
white-space (see 12.1.6).

5 [If a character with an ISO/IEC,10646 character code in column 1 of Table 3 is present in the abstract cha
value being represented by the "xmlcstring" (see 41.9), it shall be represented by the character sequence in ¢
able 3. These character sequences shall not contain white-space (see 12.1.6).

DTE — This does not inelude characters with decimal character codes 9, 10, and 13, and all the letters in these ch
luences are lower-case.

FFD

4111
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Table 3 — Escape sequences for control characters in an "xmlcstring"

ISO/IEC 10646 "xmlestring" ISO/IEC 10646 "xmlcstring"
character code representation character code representation
0 (0 hex) <nul/> 17 (11 hex) <dcl/>
1 (1 hex) <soh/> 18 (12 hex) <dc2/>
2 (2 hex) <stx/> 19 (13 hex) <dc3/>
3 (3 hex) <etx/> 20 (14 hex) <dcd/>
4 (4 hex) <eot/> 21 (15 hex) <nak/>
5 (5 hex) <enq/> 22 (16 hex) <syn/>
6 (6 hex) <ack/> 23 (17 hex) <etb/>
7 ({7 hex) <bel/> 24 (18 hex) <can/>
8 (8 hex) <bs/> 25 (19 hex) <em/>
11[(B hex) <vt/> 26 (1A hex) <sub/>
12(C hex) <ff/> 27 (1B hex) <esc/>
14 (E hex) <so/> 28 (1C hex) <is4/>
14 (F hex) <si/> 29 (1D hex) <is3>
16 (10 hex) <dle/> 30 (1E hex) <id2/>
31 (1F hex) <isl/>
12.1546 When "xmlcstring" is used within an "XMLTypedValue" (see 16.2) formning part of an XER encoding (see
Rec. JTU-T X.693 | ISO/IEC 8825-4), it may contain adjacent HYPHEN-MINUS\(45) characters. When used within an
instarjce of XML value notation in an ASN.1 module, it shall not contain twé,adjacent HYPHEN-MINUS charactgrs. If

this character sequence is present in an abstract character string value being represented by the "xmlcstring" in an A
module, then at least one of the adjacent HYPHEN-MINUS charactersishall be represented by the escape seqy
specified in 12.15.8.

12.15
X.69]

used fwithin an instance of XML value notation in an ASN.1 module, it shall not contain adjacent ASTERIS]
SOLIPUS characters (in any order). If this character'sequence is present in an abstract character string value
ented by the "xmlestring", then at least ong of the adjacent ASTERISK and SOLIDUS characters shjll be

repre
repre:

12.15
escap
" &#tx
conta

Ni
"A

Ni
M

EXA]

can b

ented by the escape sequences specified im12.15.8.

e sequence of the form "&#n;" (where n is the ISO/IEC 10646 character code in decimal notation) or of thg
h;" (where n is the ISO/IEC 10646 character code in hexadecimal notation). These escape sequences sh
n white-space (see 12.1.6).

DTE 1 — Leading zeros are perinitted in the decimal and hexadecimal values of "n" and both lower-case and upper-case
"-"F" can be used in the hexadecimal value.

DTE 2 — If the escape“sequences "&#n" and "&#xn" are used for ISO/IEC 10646 characters which are not in the
pltilingual Plane (BMP), the value of "n" will be greater than 65535 (FFFF hex).

MPLE — The'Xinlcstring":
ABCD&#233; FGH&H#XEE;JK&amp; XYZ

b uséd fo represent a character string value of type UTF8String. The value represented consists of the charactg

ARCDA LI NN 7

YOO T O rotsoezy 22

LSN.1

CNnces

7 When "xmlcstring" is used within an "XMLTypedValte" forming part of an XER encoding (see Rec. [TU-T
| ISO/IEC 8825-4), it may contain adjacent ASTERISK-(42) and SOLIDUS (47) characters in any order. When
K and

being

8 Any character that can appear diféctly in an "xmlcstring" can also be represented in the "xmlcstring" py an

form
11 not

letters

Basic

where the precise space characters between ¢ and F can be ambiguous in print media if a proportional spacing font (such
as above) is used in the specification.
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12.16  The simple character string lexical item

Name of item — simplestring

A "simplestring" shall consist of one or more ISO/IEC 10646 characters whose character code is in the range 32 to 126,
preceded and followed by a QUOTATION MARK (34) character ("). It shall not contain a QUOTATION MARK (34)
character ("). The "simplestring" may span more than one line of text, in which case any characters representing end-of-
line shall be treated as spacing characters. In analyzing an instance of use of this notation, a "simplestring" is
distinguished from a "cstring" by the context in which it appears.

NOTE — The "simplestring" lexical item is only used in the subtype notation of the time type.

12.17 Time value character strings

Namg

A "tsfring" shall consist of one or more of the characters:

prece
N

12.18

Namd

An "Ymltstring" shall consist of one or more of the characters:

N

12.19  The property and setting names lexical item

Namg

A "ps
be an
hyphg
N
ty

12.20  Assignment lexical item

Namg

This |

N

12.2]

Namg

of item — tstring

0123456789+ -:.,/ CDHMRPSTWYZ
ed and followed by a QUOTATION MARK (34) character (").

DTE — The "tstring" lexical item is only used in the value notation for the time type.

XML time value character string item

of item — xmltstring

0123456789 +-:.,/ CDHMRPSTWY/Z

DTE — The "xmltstring" lexical item is only used in the XML value notatigfh 0f’the time type.

of item — psname

name" shall consist of an arbitrary number (one ot @ore) of letters, digits and hyphens. The initial character
upper-case letter. A hyphen shall not be the last character. A hyphen shall not be immediately followed by at
n.

DTE — The "psname" lexical item is only used-iiithe contents of the "simplestring" used in the subtype notation for th|
be.

of lexical item —": : =

exical item shall consist-of the sequence of characters:

DTE — This sequence/does not contain white-space (see 12.1.2).

Rangeseparator

"

ofdexical item —". .

shall
jother

e time

This

gaacloll ooacict o 41 £olo g

ool ot LA o .
ot O ST COS S T Ot O Cq ot oot aractorsT

NOTE — This sequence does not contain white-space (see 12.1.2).

12.22  Ellipsis

Name of lexical item —". . .

This lexical item shall consist of the sequence of characters:

NOTE — This sequence does not contain white-space (see 12.1.2).
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Left version brackets

of lexical item —"[ [ "

This lexical item shall consist of the sequence of characters:

[l

NOTE — This sequence does not contain white-space (see 12.1.2).

12.24  Right version brackets

Name

of lexical item—"]]"

This lexical item shall consist of the sequence of characters:

NOTE — This sequence does not contain white-space (see 12.1.2).

12.25
Namgd

An "d

no loyver-case letters shall be included.

N
Sp|

se
12.24
Namgd

This
ZER(
0 (DI
the In

12.27

Namg
This

speci
lexicd
"integ
12.28

Namg

This i

N

1]

Encoding references
of item — encodingreference

ncodingreference" shall consist of a sequence of characters as specified for a "typereference" in 12.2, excej

DTE — Currently defined encoding references are listed in Annex E with the Recomméndation | International Standa:
peifies the syntax and semantics of the corresponding encoding instructions. The "encodingreference" shall consist only
uences listed in Annex E in this or in future versions of this Recommendation | Intérnational Standard.
Integer-valued Unicode labels

of lexical item — integerUnicodeLabel

exical item shall consist of an arbitrarily long sequence of ISO/IEC 10646 characters in the range 0 (I

ternational Object Identifier tree is zero.

Non-integer Unicode labels

of lexical item — non-integerUnicodeFabel

of item — "</

tem shall'consist of the sequence of characters:
&/

DTE)— This sequence does not contain any white-space characters (see 12.1.2).

12.29 XML single tag end item

Name of item —"/>"

This item shall consist of the sequence of characters:

/>

NOTE - This sequence does not contain any white-space characters (see 12.1.2).

12.30 XML boolean true item

Name of item — "true"

Rec. ITU-T X.680 (08/2015)

t that

d that
of the

IGIT

) to 9 (DIGIT NINE) that identify an arc of the International Object Identifier tree. It shall not commence ith a
GIT ZERO) character unless it has only a single character and the primary integer value of the associated prc of

exical item shall consist of an arbitrarily long sequence of ISO/IEC 10646 characters that satisfies the cons{raints
ied in Rec. ITU-T X.660 | [IS©-9834-1, 7.2.5 and identifies an arc of the International Object Identifier tred.

For

| parsing purposes, it shall;not consist only of characters that would enable it to be identified fs an
erUnicodeLabel".
XML end tagstart item
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12.30.1 This item shall consist of the sequence of characters:

true

12.30.2 In analyzing an instance of use of this notation, a "true" is distinguished from a "valuereference" or an
"identifier" or an instance of XML boolean "extended-true" by the context in which it appears.

NOTE — This sequence does not contain any white-space characters (see 12.1.2).

12.31 XML boolean extended-true item
Name of item — extended-true

12.31.1 This item shall consist of either the sequence of characters:

e
or of the single character:
1  (DIGIT ONE)

12.31}2 In analyzing an instance of use of this notation, an "extended-true" is distinguished from a 'valuereferenge" or
an "identifier" or an instance of XML boolean "true" by the context in which it appears.

NOTE — This sequence does not contain any white-space characters (see 12.1.2).

12.32 XML boolean false item
Namgd of item — "false"

12.3211 This item shall consist of the sequence of characters:

false

12.3212 In analyzing an instance of use of this notation, a "fals¢"\is distinguished from a "valuereference" [or an
"identifier" or an instance of XML boolean "extended-false" by the’context in which it appears.

NOTE — This sequence does not contain any white-space characters.(see 12.1.2).

12.33 XML boolean extended-false item
Namgq of item — extended-false

12.3311 This item shall consist of either the sequence of characters:
false

or of the single character:

0 (DIGIT ZERO)

12.33}2 In analyzing an instance of use of this notation, a "false" is distinguished from a "valuereference" |or an
"identifier" or an instance ef XML boolean "false" by the context in which it appears.

NOTE — This sequenee.dots not contain any white-space characters (see 12.1.2).

12.34 XMLr¢al not-a-number item

Namg of item >~ "NaN"

12.341.1 This item shall consist of the sequence of characters:
NaN

12.34.2 In analyzing an instance of use of this notation, a "NaN" is distinguished from any other lexical item
commencing with an upper-case letter by the context in which it appears.

NOTE — This sequence does not contain any white-space characters (see 12.1.2).

12.35 XML real infinity item
Name of item —"INF"

12.35.1 This item shall consist of the sequence of characters:
INF
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12.35.2 In analyzing an instance of use of this notation, an "INF" is distinguished from any other lexical item
commencing with an upper-case letter by the context in which it appears.

NOTE — This sequence does not contain any white-space characters (see 12.1.2).

12.36

Name of item — xmlasnltypename

XML tag names for ASN.1 types

12.36.1 This Recommendation | International Standard uses the item "xmlasnltypename" when ASN.1 built-in types are
to be used as XML tag names.

12.36.2 Table 4 lists the character sequences that are to form the "xmlasnltypename" for each of the ASN.1 built-in
types listed in 17.2. The ASN.1 built-in type is identified in column 1| of Table 4 by its production name. The character

sequ
after

12.36;

12.36
"Instq

12.36;

"Typ(
recur

N

ce which shall be used for "xmlasnltypename" is identified in column 2 of Table 4, with no white-space bef

hese character sequences.

ively applied.

" in the "PrefixedType" (see 31.1.5).

3 The "xmlasnltypename" for the "Useful Type"s (see 45.1) shall be the "typereference" used in their'defin

4 The character sequence in the "xmlasnltypename" item for the "ObjectClassFieldType" and fo
nceOfType" are specified in Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.1 and Annex C.

5 If the ASN.1 built-in type is a "PrefixedType" then the type which determines the 'Xmlasnltypename" sh
If this is itself a "PrefixedType", then tlig subclause 12.36.5 sh

DTE — The subclauses of 26.10 specify the "Type" to be used for a "SelectionType" and-a)'Constrained Type".

Table 4 — Characters in xmlasnltypename

pre or

tion.

r the

all be
hll be

ASN.1 type production name

CHharacters in xmlasnltypename

BitStringType BIT STRING
BooleanType BOOLEAN
ChoiceType CHOICE

DateType DATE

DateTimeType DATE TIME
DurationType DURATION
EmbeddedPDVType SEQUENCE
EnumeratedType ENUMERATED
External Type SEQUENCE
[nstanceOfType SEQUENCE
IntegerType INTEGER

[RIType OID_IRI

[NullType NULL
ObjectClassField Rype See Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.10 and 14.11
Objectldentifier Fype OBJECT _IDENTIFIER
OctetStringl'ype OCTET_STRING
Prefixed Type See 12.36.5

Real Type REAL

RefattveRiFype REFAFAE—OIBIRT
RelativeOIDType RELATIVE_OID
RestrictedCharacterStringType The type name (e.g. | A5St ri ng)
SequenceType SEQUENCE
SequenceOfType SEQUENCE_OF
SetType SET

SetOfType SET _OF

TimeType TIME

TimeOfDayType TIME_OF_DAY
UnrestrictedCharacterStringType SEQUENCE

Rec. ITU-T X.680 (08/2015)
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12.37

Names of lexical items —

n {H
ll}"
VI<H

VI>H

nn
>

n.n

H/ "
’I(H
’I)H

Single character lexical items

’I[H
’I]H

n.n

n_n

"v  (SPACE)
Vl@
"‘"
H! n

HAN

"." (HYPHEN-MINUS)

" (QUOTATION MARK)
" " (APOSTROPHE)

A lex|cal item with any of the names listed above shall consist of the single character without the quotation marks.

12.3§ Reserved words

Namgs of reserved words —

ABSENT ENCODED |\NTERSECTI ON SEQUENCE
ABSTRACT- SYNTAX ENCODI NG- CONTROL 1 SO646Stri ng SET

ALL END MAX SETTI NGS

APPL| CATI ON ENUVERATED M N Sl ZE

AUTOVATI C EXCEPT M NUS- I NFI NI TY STRI NG

BEG N EXPLI G-T NOT- A- NUMBER SYNTAX

BIT EXPORTDS NULL T61String

BMPS] ri ng EXTENSI Bl LI TY NunericString TAGS

BOCLEAN EXTERNAL OBJECT Tel etexString
BY FALSE Obj ect Descri pt or TI ME
CHARMCTER FROM OCTET TI ME- OF- DAY
CHO CE General i zedTi me oF TRUE

CLASBE General String ODIR TYPE- | DENTI FI ER
COVPONENT G aphi cString OPTI ONAL UNI ON
COVPONENTS I A5String PATTERN UNI QUE
CONSTRAI NED | DENTI FI ER PDV UNI VERSAL
CONTAI NI NG IMPLICT PLUS-I NFINITY Uni versal String
DATE | MPLI ED PRESENT UTCTi ne

DATE- TI ME | MPORTS Printabl eString UTF8String
DEFAULT | NCLUDES PRI VATE Vi deot exString
DEFI NI TI ONS I NSTANCE REAL Vi sibleString
DURATI ON I NSTRUCTI ONS RELATI VE- O D W TH

EVMBEDDED | NTEGER RELATIVE-Q D- I RI
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Lexical items with the above names shall consist of the sequence of characters in the name, and are reserved character

sequences.

NOTE 1 — White-space does not occur in these sequences.

NOTE 2 — The keywords CLASS, CONSTRAI NED, CONTAI NI NG, ENCODED, | NSTANCE, SYNTAX and UNI QUE are not used in this
Recommendation | International Standard; they are used in Rec. ITU-T X.681 | ISO/IEC 8824-2, Rec. ITU-T X.682 |

ISO/IEC 8824-3 and Rec. ITU-T X.683 | ISO/IEC 8824-4.

13 Module definition
13.1 A "ModuleDefinition" is specified by the following productions:
ModuleDefinition ::=

Moduleldentifier
DEFI NI TI ONS

EncodingReferenceDefault
TagDefault

ExtensionDefault
”". . :"

BEG N
ModuleBody

EncodingControlSections
END

Moduleldentifier ::=
modulereference
Definitiveldentification

Definitiveldentification ::=
| DefinitiveOID
| DefinitiveOIDandIRI
| empty

DefinitiveOID ::=
"{ " DefinitiveObjldComponentList "'} "'

DefinitiveOIDandIRI ::=
DefinitiveOID
IRIValue

DefinitiveObjldComponentList ::=
DefinitiveObjldComponent

DefinitiveObjid€omponent ::=
NanreForm
| DefinitiveNumberForm
| DefinitiveNameAndNumberForm

DefinitiveNumberForm ::= number

EncodingReferenceDefault ::=

| DefinitiveObjldComponent DefinitiveObjldComponentList

DefinitiveNameAndNumberForm ::= identifier " (" DefinitiveNumberForm ") "

cu\,udiugl CfCl CIILU : rGTr\WI: u\ls
| empty
TagDefault ::=
EXPLICI T TAGS
| IMPLICI T TAGS
| AUTQVATI C TAGS
| empty
ExtensionDefault ::=
EXTENSI BI LI TY | MPLI ED
|  empty
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ModuleBody ::=
Exports Imports AssignmentList
| empty

Exports ::=
EXPORTS SymbolsExported ;"
| EXPORTS ALL ";"
| empty

SymbolsExported ::=
SymbolList
| empty

Imbports .=
o

| MPORTS SymbolsImported ";"
| empty

SymbolsImported ::=
SymbolsFromModuleList

|  empty

SymbolsFromModuleList ::=
SymbolsFromModule
| SymbolsFromModuleList SymbolsFromModule

SymbolsFromModule ::=
SymbolList FROMGlobalModuleReference

GlobalModuleReference ::=
modulereference AssignedIdentifier

AssignedIdentifier ::=
ObjectldentifierValue
| DefinedValue
| empty

SymbolList ::=
Symbol
| SymbolList "," Symbol

Symbol ::=
Reference
| ParameterizedReference

Reference ::=
typereference
| valuereference
| objectclassreference
| objectreference
| objectsetreference

AssignmentList ::=
Assignment
| AssignmentList Assignment

Assignment ::=
TypeAssignment
| ValueAssignment
| XMLValueAssignment
| ValueSetTypeAssignment
| ObjectClassAssignment
| ObjectAssignment
| ObjectSetAssignment
| Parameterized Assignment

NOTE 1 — The use of a "ParameterizedReference" in the "Exports" and "Imports" lists is specified in Rec. ITU-T X.683 |
ISO/IEC 8824-4.

28 Rec. ITU-T X.680 (08/2015)


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

ISO/IEC 8824-1:2015 (E)

NOTE 2 — For examples (and for the definition in this Recommendation | International Standard of types with universal class
tags), the "ModuleBody" can be used outside of a "ModuleDefinition".
NOTE 3 — "TypeAssignment", "ValueAssignment", "XMLValueAssignment" and "ValueSetTypeAssignment" productions are
specified in clause 16.

NOTE 4 — The value of "TagDefault" for the module definition affects only those types defined explicitly in the module. It does

no

t affect the interpretation of imported types.

NOTE 5 — 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.

13.2

The "TagDefault" is taken as EXPLI CI T TAGS if it is "empty".

NOTE — Subclause 31.2 gives the meaning of EXPLI CI T TAGS, | MPLI CI T TAGS, and AUTOVATI C TAGS.

13.3

When the AUTOVATI C TAGS alternative of "TagDefault" is selected, automatic tagging is said to be selected

for th
(with
defini
notati

134
the dg
last p
| MPL
explid
N

13.5
the m|

N
wi

13.6

N
sa
In

13.7
defini

13.8

unam|

value
N
(0)

N
Rg

13.9

unam
"Defi
"valu

cmodtterotherwisettts-satdto-benotseleeted—Antomatictaggingts-asyntacteat-transformatronwirtchts—ay
additional conditions) to the "ComponentTypeLists" and "AlternativeTypeLists" productions occurring ;with
tion of the module. This transformation is formally specified by 25.8 to 25.10, 27.3 and 29.2 to 29.5 regardi
ons for sequence types, set types and choice types, respectively.

The EXTENSI BI LI TY | MPLI ED option is equivalent to the textual insertion of an extensionmarker (". .
finition of each type in the module for which it is permitted. The location of the implied €xtension marker
osition in the type where an explicitly specified extension marker is allowed. The absence of EXTENSI BI
ED means that extensibility is only provided for those types within the module where an extension mar
itly present.

DTE — EXTENSI Bl LI TY | MPLI ED affects only types. It has no effect on object sets and,subtype constraints.

The "EncodingReferenceDefault" specifies that the "encodingreference! i$ the default encoding referen
bdule. If the "EncodingReferenceDefault" is "empty", then the default encoding reference for the module is T

DTE — Annex E contains a list of allowed encoding references, together with the Recommendation | International St
hich specifies the form and meaning of the corresponding encoding instructions.

The "modulereference" appearing in the "Moduleldentifiér*_production is called the module name.

DTE — The possibility of defining a single ASN.1 module by, the’use of several occurrences of "ModuleBody" assign|
me "modulereference" was (arguably) permitted in earlier ‘$pecifications. It is not permitted by this Recommend
ernational Standard.

Module names shall be used only once (except as specified in 13.10) within the sphere of interest
tion of the module.

If the "Definitiveldentification" is netempty, the denoted object identifier, and any optional "IRIValue",
biguously and uniquely identify the same'node of the OID tree that identifies the module being defined. No d
may be used in defining the object identifier value. The "IRIValue" production is specified in 34.3.

DTE 1 — It is strongly recommended; that at least an object identifier value (and preferably an object identifier value f
D internationalized resource identifier value) be assigned to the module so that others can unambiguously refer to the m

DTE 2 — The question of-what changes to a module require a new "Definitiveldentification" is not addressed
commendation | Internatienal/Standard.

If the "Assignedldentifier" is not empty, the "ObjectldentifierValue" and the "DefinedValue" altern
biguously and~umiquely identify the module from which reference names are being imported. Whe
hedValue" alicrnative of "Assignedldentifier" is used, it shall be a value of type object identifier.
ereference!, which textually appears within an "Assignedldentifier" shall satisfy one of the following rules:

a)»-It is defined in the "AssignmentList" of the module being defined, and all "valuereference"s
textually appear on the right side of the assignment statement also satisfy this rule (rule "a") or th

plied
in the
hg the

L") in
is the
LITY
ker is

te for
NG

ndard

ed the
tion |

bf the

value
tfined

lus an
dule.

n this

atives
n the
Each

which
P next

rule (rule "b™)

b) It appears as a "Symbol" in a "SymbolsFromModule" whose "Assignedldentifier" does not textually

contain any "valuereference'"s.

NOTE 1 —1It is recommended that an object identifier be assigned so that others can unambiguously refer to the module.

NOTE 2 — This syntax does not provide for the inclusion of an OID internationalized resource reference (if assigned) to the
referenced module, but it is recommended that this be included in an ASN.1 comment.

13.10

The "GlobalModuleReference" in a "SymbolsFromModule" shall appear in the "ModuleDefinition" of another
module, except that if it includes a non-empty "Definitiveldentification", 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 13.7). The use of alternative distinct names
makes these names available for use in the body of the module (see 13.16).
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13.11 When both a "modulereference" and a non-empty "Assignedldentifier" are used in referencing a module, the
latter shall be considered definitive.

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

13.13  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) 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
”Q\m’\hnkF‘Ypm’th" and only these "Symbol"s mavy be referenced from outside the maodule (Q]l]’\jP{‘f o the

relaxation specified in 13.14); and

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

13.14  When either the "empty" alternative or the EXPORTS ALL alternative of "Exports" is seleeted, every "Symbol"
defingd in the module or imported by the module may be referenced from other modules subject to the restriction
specified in 13.13 a).

NOTE — The "empty" alternative of "Exports" is included for backwards compatibility.

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

13.16)  When the "SymbolsImported" alternative of "Imports" is selected:

a) Each "Symbol" in "SymbolsFromModule" shall either be défined in the module body, or be present fin the
"Imports" clause, of the module denoted by the "GlobalModuleReference" in "SymbolsFromMofglule".
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 referpnced
module.

NOTE 1 — This does not prohibit the same syimbol 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 ef "Exports" is selected in the definition of the module denofed by

the "GlobalModuleReference" ~in "SymbolsFromModule" the "Symbol" shall appear ip its
"SymbolsExported".

c) Only those "Symbol"s that"appear amongst the "SymbolList" of a "SymbolsFromModule" may appar as
the symbol in any. “External<X>Reference" which has the "modulereference" denoted by the
"GlobalModuleReference" of that "SymbolsFromModule" (where <X> is "Value", "Type", "Olject",
"Objectclass", or."Objectset").

d) If there are no-suich "Symbol"s, then the "empty" alternative of "SymbolsImported" shall be selected,

NOTE'2"+ An effect of ¢) and d) is that the statement | MPORTS; implies that the module cannot contpin an
"Exfernal<X>Reference".

e) Allthe "SymbolsFromModule" in the "SymbolsFromModuleList" shall include occurrencgs of
"GlobalModuleReference" such that:

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

1) the "Assignedldentitier”, 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.

13.17  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.

13.18  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 imported type.

13.19 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".
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13.20  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".

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

Assignment alternative Defining subclause

"TypeAssignment" 16.1

"ValueAssignment" 16.2

"XMLValueAssignment" 16.2

“atueSctTypeAsstgnmernt* 1676

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

The flirst symbol of every "Assignment" is one of the alternatives of "Reference", denoting the reference name [being
defingd. In no two assignments within an "AssignmentList" shall the reference names be thie/same.

13.22]  "EncodingControlSections" is specified in clause 54.

14 Referencing type and value definitions
14.1 The defined type and value productions:

DefinedType ::=
ExternalTypeReference
| typereference
| ParameterizedType
| ParameterizedValueSetType

DefinedValue ::=
ExternalValueReference
| valuereference
| ParameterizedV.alue

specify the sequences which shall~\bé used to reference type and value definitions. The type identified |by a
"ParajneterizedType" and "ParamieterizedValueSetType", and the value identified by a "ParameterizedValuq" are
specified in Rec. ITU-T X.683NSO/IEC 8824-4.

14.2 The "NonParaméterized TypeName" production:

NonParameterizedTypeName ::=
ExternalTypeReference
| typereference
| xmlasnltypename

is used when an XML tag name is needed to represent an ASN.1 type. If the resulting XML tag name begins with the
letter. " " ded to form the "T\Tnnpqvnmpfpri7pr‘]TyppT\Tamp"

14.3 The third alternative shall not be used as the "NonParameterizedTypeName" in the "XMLTypedValue" of
"XMLValueAssignment" (see 16.2) or of "XMLOpenTypeFieldVal" (see Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.6)
when the XML value notation is used in an ASN.1 module if the "xmlasnltypename" is "CHOICE", "ENUMERATED",
"SEQUENCE", "SEQUENCE_OF", "SET" or "SET OF".
NOTE — This restriction is imposed in XML value notation used in an ASN.1 module because these "xmlasnltypename"s do not
define an ASN.1 type. The restriction is not present for use of this notation in encoding rules (such as XER, see Rec. ITU-
T X.693 | ISO/IEC 8825-4) because XML tag names formed from "xmlasn1typename"s are not used to determine the types that
are being encoded.

14.4 Except as specified in 13.19, 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 16.1 and 16.2) to the "typereference" or "valuereference".
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14.5

The "ExternalTypeReference" and "ExternalValueReference" shall not be used unless the correspo

"typereference" or "valuereference":

a) has been assigned a type or value respectively (see 16.1 and 16.2); or

b) are present in the "Imports" clause,

nding

within the "ModuleBody" used to define the corresponding "modulereference". Referencing a name 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 | MPORTS clause of a module A, then that "Symbol" cannot be
referenced using module A in an external reference.

14.6

Ni
ME

14.7

"mod
"Sym|
altern|
modul

14.8

An external reference shall be used in a module only to refer to a reference name which is defined in a

different mndn]p’ and is cpppiﬁpr“ ]'\) the follow, ing prnr‘]nnfinne'

ExternalTypeReference ::=
modulereference
"on

typereference

ExternalValueReference ::=
modulereference
"non
valuereference

DTE — Additional ~ external  reference  productions  ("ExternalClassReferenc€’s ™ "ExternalObjectReference"
xternalObjectSetReference") are specified in Rec. ITU-T X.681 | ISO/IEC 8824-2.

When the referencing module is defined using the "Symbol§Imported" alternative of "Imports'
hilereference” in the external reference shall appear in the "GlobalModuleReference" of exactly one
bolsFromModule" in the "SymbolsImported". When the referéficing module is defined using the "e
ptive of "Imports", the "modulereference" in the external reference shall appear in the "ModuleDefinition"
le (different from the referencing module) where the "Reference" is defined.

Where a "DefinedType" is used as part of notation governed by a "Type" (for example,

"SubtlypeConstraint") then the "DefinedType" shall be comipatible with the governing "Type" as specified in

C.6.2

14.9
"Defi
claus

15

15.1
One §
notati

15.2

Every occurrence within an ASN.1 specification of a "DefinedValue" is governed by a "Type", an
hedValue" shall reference a value of.a~type that is compatible with the governing "Type" as specifi
C.6.2.

Notation to support references to ASN.1 components

There is a requirenment for formal reference to components of ASN.1 types, values, etc. for many purj
uch instance is the needto write text to identify a specific type within some ASN.1 module. This clause def
on which can be usedto provide such references.

The notatign” enables any component of a set or sequence type (which is either mandatorily or opti

present in the type)to be identified.

15.3
const

Any>part of any ASN.1 type definition can be referenced by use of the "AbsoluteReference" syi
uct:

and

, the
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ADbsoluteReference ::=
"@ Moduleldentifier

”" X ”
ItemSpec

ItemSpec ::=
typereference
| Itemld ". " Componentld

Itemld ::= ItemSpec

Componentld ::=
identifier
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| number
| "in

NOTE — The AbsoluteReference production is not used elsewhere in this Recommendation | International Standard. It is
provided for the purposes stated in 15.1.

15.4
15.5

15.6
15.7

The "Moduleldentifier" identifies an ASN.1 module (see 13.1).

When the first or second alternative of "Definitiveldentification" is used as part of the "Moduleldentifier", the
"Definitiveldentification" unambiguously and uniquely identifies the module from which a name is being referenced.

The "typereference" references any ASN.1 type defined in the module identified by "Moduleldentifier".

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

choic

15.8
requit
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15.9
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instar
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15.10
assoc

N

END
th

wi

16
16.1

The "
16.2

P type.

The "identifier" form of "Componentld" can be used if the parent "Itemld" is a set or sequencetype,
ed to be one of the "identifier"s of the "NamedType" in the "ComponentTypeLists" of that set or ,sequence.
e used if the "ItemlId" identifies a choice type, and is then required to be one of the "identifier"s ,0f-a ""Named]
"AlternativeTypeLists" of that choice type. It cannot be used in any other circumstance.

The number form of "Componentld" can be used only if the "ItemlId" is a sequenceéof or set-of typq.

of the number identifies the instance of the type in the sequence-of or set-of, with thesyvalue "1" identifying th
ce of the type. The value zero identifies a conceptual integer type component (noteXplicitly present in tra
pntains a count of the number of instances of the type in the sequence-of or set<of that are present in the va
closing type.

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

DTE — In the following example:

M DEFINITIONS ::= BEGIN
T ::= SEQUENCE {

a  BOOLEAN,

b  SET OF INTEGER

}

b 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:
-- (@ T.b.* shall be an.0dd integer)

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

Assigning types and values

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

TypeAssighment ::=
typereference

" —n
Type
typereférence" shall not be an ASN.1 reserved word (see 12.38).

‘A "valuereference" shall be assigned a value by the notation specified by either the "ValueAssignme

ind 1is
It can

[‘ype‘l

The
e first
hsfer)
lue of

Antics

ht" or

"XMLValueAssignment" productions:

ValueAssignment ::=
valuereference

Type

"”. . :"
Value

XMLValueAssignment ::=
valuereference

"w. . —n

XMLTypedValue
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XMLTypedValue ::=
"<" & NonParameterizedTypeName '>"
XMLValue
"</" & NonParameterizedTypeName ">"
| "<" & NonParameterizedTypeName "/>"

The value being assigned to the "valuereference" in the "ValueAssignment" is "Value", and is governed by "Type" and
shall be a notation for a value of the type defined by "Type" (as specified in 16.3). The value being assigned to the
"valuereference" in the "XMLValueAssignment" is "XMLValue" (see 17.7), and shall be a notation for a value of the
type defined by "NonParameterizedTypeName" (as specified in 16.4). If this is the "xmlasnltypename" item, then it
identifies the ASN.1 built-in type in the corresponding row of Table 4 (see also 14.3). Whitespace is permitted around
"XMLValue" in "XMLTypedValue" except where explicitly forbidden (see 41.9 and Rec. ITU-T X.693 |

ISO/

C 8825-4.31.3.4.1).

16.3

16.4
(see |

16.5
instar
N
S¢Ei

16.6
prody

This fotation assigns to "typereference" the type defined as a Subtype of the type denoted by "Type" and which co

"Value" is a notation for a value of a type as specified in 17.7.

"XMLValue" is a notation for a value of a type if "XMLValue" is an "XMLBuiltinValue" notation for th
7.10).

The second alternative of "XMLTypedValue" (use of an XML empty-element tag) eanibe used only
ce of the "XMLValue" production is empty.

ond alternative could not be used.

A "typereference" can be assigned a value set by the notation specified-by-the "ValueSetTypeAssign
ction:

ValueSetTypeAssignment ::=
typereference

Type

". . ="

ValueSet

b type

if an

DTE — If the "XMLValue" production was an "xmlestring" containing only white-space, this\would not be empty, ahd the

ment"

htains

exactly the values which are specified in or allowed by "ValeSet". The "typereference" shall not be an ASN.1 rederved
word [(see 12.38), and may be referenced as a type. "ValueSet" is defined in 16.7.
16.7 A value set governed by some type shall bespecified by the notation "ValueSet":
ValueSet ::="{" ElementSetSpecs "} "
The value set comprises all of the values, of which there shall be at least one, specified by "ElementSetSpecs|' (see
clausg¢ 50).
16.8 The "ValueSetTypeAssignment" production expands into:
typereference
Type
": ‘ Al
“{"" ElementSetSpecs "} "
For a|l purposesyincluding the application of encoding rules, this is defined to be exactly equivalent to the use pf the
produyction:
typereference
Type

"(" ElementSetSpecs ") "

with the same "Type" and "ElementSetSpecs" specifications.

17
17.1

34

Definition of types and values
A type shall be specified by the notation "Type":
Type ::= BuiltinType | ReferencedType | ConstrainedType
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17.2 The built-in types of ASN.1 are specified by the notation "BuiltinType", defined as follows:
BuiltinType ::=
BitStringType
| BooleanType
| CharacterStringType
| ChoiceType
| DateType
| DateTimeType
| DurationType
| EmbeddedPDVType
| EnumeratedType
| ExternalType
| InstanceOfType
| IntegerType
| IRIType
| NullType
| ObjectClassFieldType
| ObjectldentifierType
| OctetStringType
| RealType
| RelativeIRIType
| RelativeOIDType
| SequenceType
| SequenceOfType
| SetType
| SetOfType
| PrefixedType
| TimeType
| TimeOfDayType
The yarious "BuiltinType" notations are defined in the-following clauses (in this Recommendation | International
Standard unless otherwise stated):
BitStringType 22
BooleanType 18
CharacterStringType 40
ChoiceType 29
DateType 38.4.1
DateTimeType 38.4.3
DurationType 38.4.4
EmbeddedPDV/Type 36
Enumerated Fype 20
External Type 37
InstaneeQfType Rec. ITU-T X.681 | ISO/IEC 8824-2, Annex C
IntegerType 19
RIType 34
NullType 24
ObjectClassFieldType Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.1
ObjectldentifierType 32
Octetdtring I'ype Z3
RealType 21
RelativelRIType 35
RelativeOIDType 33
SequenceType 25
SequenceOfType 26
SetType 27
SetOfType 28
PrefixedType 31
TimeType 38.1.1
TimeOfDayType 38.4.2
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17.3

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:

17.4

17.5
comp

17.6
the v{
8824

17.7

17.8

tag, p
tags,

N

DefinedType 14.1

Useful Type 45.1

SelectionType 30

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

ValueSetFromObjects Rec. ITU-T X.681 | ISO/IEC 8824-2, clause 15
The "ConstrainedType" is defined in clause 49.

This Recommendation | International Standard requires the use of the notation "NamedType" in specifyil
bnents of the set types, sequence types and choice types. The notation for "NamedType'"is:

NamedType ::= identifier Type

The "identifier" is used to unambiguously refer to components of a set type, sequence type or choice ty
lue notation, in inner subtype constraints and in component relation constraints (see Rec. ITU-T X.682 | IS
3). It is not part of the type, and has no effect on the type.

A value of some type shall be specified by the notation "Value'or by the notation "XMLValue":

Value ::=
BuiltinValue
| ReferencedValue
| ObjectClassFieldValue

XMLValue ::=
XMLBuiltinValue
| XMLObjectClassFieldValue
NOTE 1 — "ObjectClassFicldValue" and "XMLObjectClassFieldValue" are defined in Rec. ITU-T X
ISO/IEC 8824-2, 14.6.
NOTE 2 —"XMLValue'is only used in "XMLTypedValue".

If any part of the "XMI{Vatte" production results in an XML start-tag immediately followed by an XMI|
pssibly separated by whitesspace inserted as permitted by 12.1.4 (for example, <field1></field1>), these two
ind any intervening white=-Space, can be replaced by a single XML empty-clement tag (<field1/>).

chhracter of the start'tag and the initial "<" character of the end-tag, the condition above is not satisfied.

17.9
"Buil

Values.of the built-in types of ASN.1 can be specified by the notation "XMLBuiltinValue" (see 17.
inValue"ydefined as follows:

BuiltinValue ::=

hg the

/pe in
/IEC

681 |

L end-
XML

DTE — If any white‘space character, except white-space inserted as permitted by 12.1.4, is present between the finfal ">"

0) or

BitStringValue

36

BooleanValue
CharacterStringValue
ChoiceValue
EmbeddedPDVValue
EnumeratedValue
ExternalValue
InstanceOfValue
IntegerValue
IRIValue

NullValue
ObjectldentifierValue
OctetStringValue
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| RealValue

| RelativeIRIValue
| RelativeOIDValue
| SequenceValue

| SequenceOfValue
| SetValue

| SetOfValue

| PrefixedValue
| TimeValue

Each of the various "BuiltinValue" notations is defined in the same subclause as the corresponding "BuiltinType"
notation, as listed in 17.2.

17.1 XMLCBUitinvalue ' 1s deiined as 101fows.

XMLBuiltinValue ::=
XMLBitStringValue
| XMLBooleanValue
| XMLCharacterStringValue
| XMLChoiceValue
| XMLEmbeddedPDVValue
| XMLEnumeratedValue
| XMLExternalValue
| XMLInstanceOfValue
|  XMLIntegerValue
|  XMLIRIValue
|  XMLNullValue
| XMLObjectldentifierValue
| XMLOctetStringValue
| XMLRealValue
| XMLRelativeIRIValue
| XMLRelativeOIDValue
| XMLSequenceValue
| XMLSequenceOfValue
| XMLSetValue
| XMLSetOfValue
| XMLPrefixedValue
| XMLTimeValue

Each [of the various "XMLBuiltinValug" notations is defined in the same clause as the corresponding "Builtin[ype"
notatifon, as listed in 17.2 above.

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

ReferencedValue ::=
DefinedValue
[ ValueFromObject

The '|ReferencedVialue" 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 rdfer is
deterninediare specified in the following places (in this Recommendation | International Standard unless othgrwise
stated);

DetfinedValue 14.1
ValueFromObject Rec. ITU-T X.681 | ISO/IEC 8824-2, clause 15

17.12 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.

17.13  The value of a type referenced using the "NamedType" notation shall be defined by the notation
"NamedValue", or when used as part of an "XMLValue", by the notation "XMLNamedValue". These productions are:

NamedValue ::= identifier Value
XMLNamedValue ::="<" & identifier '">" XMLValue "</" & identifier '">"

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

17.14

The implied (see 13.4) or explicit presence of an extension marker (see clause 6) in the definition of a type has

no effect on the value notation. That is, the value notation for a type with an extension marker is exactly the same as if
the extension marker was absent.

NOTE — Subclause 50.10 prohibits value notation used in a subtype constraint from referencing a value that is not in the
extension root of the parent type.

18
18.1

18.2

18.3
used

18.4

"TextBoolean" in that "XMLValueAssignment".

19
19.1

Notation for the boolean type

The boolean type (see 3.8.8) shall be referenced by the notation "BooleanType":

s an "XMLValue", by the notation "XMLBooleanValue". These productions are:

BooleanType ::= BOOLEAN
The tag for types defined by this notation is universal class, number 1.

The value of a boolean type (see 3.8.85 and 3.8.44) shall be defined by the notation "BooleanValue", or[when

BooleanValue ::= TRUE | FALSE

XMLBooleanValue ::=
EmptyElementBoolean
| TextBoolean

EmptyElementBoolean ::=
"<H & "true" "/>H
I "<H & "falseﬂ "/>"

TextBoolean n=
extended-true
| extended-false

If an "EmptyElementBoolean" appears in an "XMLValueAssignment", then there shall be no occurrefice of

Notation for the integer type

The integer type (see 3.8.48) shall be referenced by the notation "IntegerType":
IntegerType ::=
I NTEGER
| | NTEGER"{ " NamedNumberList "} "

NamedNumberList ::=

NamedNumber
| NamedNumberList "," NamedNumber

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

Qignndmumhnr e

19.2
19.3

number
| "-" number

The second alternative of "SignedNumber" shall not be used if the "number" is zero.

The "NamedNumberList" is not significant in the definition of a type. It is used solely in the value notation

specified in 19.9.

19.4

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

a INTEGER ::= 1
T1 ::= INTEGER { a2) }

38
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T2 ::= INTEGER { a(3), b(a) }
cT2::=b
dT2::=a
¢ 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.

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

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

19.7 The order of the "NamedNumber"s in the "NamedNumberList" is not significant.

19.8 The tag for types defined by this notation is universal class, number 2.
19.9 he—value of an—integer type sha c—defined—by—the—notatio
"XMILLValue", by the notation "XMLIntegerValue". These productions are:
IntegerValue ::=
SignedNumber
| identifier

XMLIntegerValue ::=
XMLSignedNumber
| EmptyElementInteger
| TextInteger

XMLSignedNumber ::=
number
| "-" & number

EmptyElementInteger ::=
"<" & identifier "/>"

TextInteger ::=
identifier

19.10f  If an "EmptyElementInteger" appears in an "XMLValueAssignment", then there shall be no occurrerjce of
"Texfllnteger" in that "XMLValueAssignment".

19.11 The "identifier" in "IntegerValue" and in‘the last two alternatives for "XMLIntegerValue" shall be one pf the
"identifier"s in the "IntegerType" with which the yalue is associated, and shall represent the corresponding number

NOTE — When referencing an integer vdlue“for which an "identifier" has been defined, use of the "identifier" fqrm of
"IhtegerValue" and one of the "identifier" forms of "XMLIntegerValue" should be preferred.

19.12]  Within an instance of valyenotation for an integer type with a "NamedNumberList", any occurrence of ajname

"

that i§ both an "identifier" from thie {NamedNumberList" and a reference name shall be interpreted as the "identifief".

19.13]  The second alternative’of "XMLSignedNumber" shall not be used if the "number" is zero.

20 Notationcfor the enumerated type
20.1 The entumerated type (see 3.8.30) shall be referenced by the notation "Enumerated Type":

EnumeratedType ::=
ENUVERATED "{ " Enumerations "} "

Enumerations ::=

RootEnumeration
| RootEnumeration "," '"..." ExceptionSpec
| RootEnumeration ",”” '"..." ExceptionSpec "," AdditionalEnumeration

RootEnumeration ::= Enumeration
AdditionalEnumeration ::= Enumeration
Enumeration ::= Enumerationltem | Enumerationltem "," Enumeration

Enumerationltem ::= identifier | NamedNumber
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NOTE 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.

NOTE 2 — The numeric values inside the "NamedNumber"s in the "RootEnumeration" are not necessarily ordered or contiguous,
and the numeric values inside the "NamedNumber"s in the "AdditionalEnumeration" are ordered but not necessarily contiguous.

20.2 For each "NamedNumber", the "identifier" and the "SignedNumber" shall be distinct from all other
"identifier"s and "SignedNumber"s in the "Enumeration". Subclauses 19.2 and 19.4 also apply to each
"NamedNumber".

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

N Af-teger-rartets-asseett
uspd in the ASN.1 specification.

LLL » DS callto occac

20.4 The value of each new "Enumerationltem" shall be greater than all previowsly d¢fined
"Add{tionalEnumeration"s in the type.

20.5 When a "NamedNumber" is used in defining an "Enumerationltem" in the "Additional Enaimeration", the|value
assoclated with it shall be different from the value of all previously defined "Enumerationltem"s(im this type) regafdless
of whether the previously defined "Enumerationltem"s occur in the enumeration root or not. For example:

A ::= ENUMERATED {a, b, ..., ¢(0)} -- invalid, since both "a' and 'c'\equal O

B ::= ENUMERATED {a, b, ...,c,d(2)} -- invalid, since both 'c' and 'd" édqual 2

C ::= ENUMERATED {a, b(3), .., c(1)} -- valid, '¢c' =1

D ::= ENUMERATED {a, b, ..., ¢(2)} -- valid, 'c' =2

20.6 The value associated with the first "Enumerationltem" in the "AdditionalEnumeration" alternative that|is an

"idenfifier" (not a "NamedNumber") shall be the smallest value for which.an "Enumerationltem" is not defined jn the
"Roo{Enumeration" and all preceding "Enumerationltem"s in the "AdditionalEnumeration" (if any) are smallef. For
example, the following are all valid:

A ::= ENUMERATED {a, b, ..., ¢} -~ c=2

B ::= ENUMERATED {a, b, ¢(0), ...,d} -- d = 3

C ::= ENUMERATED {a, b, ..., ¢(3),d} -- d = 4

D ::= ENUMERATED f{a, z(25), ..., d} -- d = 1

20.7 The enumerated type has a tag which is ufuversal class, number 10.

20.8 The value of an enumerated type-shal be defined by the notation "EnumeratedValue", or when used [as an

"XMILValue", by the notation "XMLEnumeratedValue". These productions are:
EnumeratedValue ::=idéntifier

XMLEnumeratedValue ::=
EmptyElementEnumerated
| TextEnumerated

EmptyElementEnumerated ::= "<" & identifier "/>"
TextEnumerated ::= identifier

20.9 If an-*EmptyElementEnumerated" appears in an "XMLValueAssignment", then there shall be no occufrence
of "TextEnumerated" in that "XMLValueAssignment".

20.10f The "identifier" in "EnumeratedValue" and in the two alternatives of "XMI EnumeratedValue" shall belequal
to that of an "identifier" in the "EnumeratedType" sequence with which the value is associated.

20.11  Within an instance of value notation for an enumerated type, any occurrence of a name that is both an
"identifier" from the "Enumeration" and a reference name shall be interpreted as the "identifier".

21 Notation for the real type
21.1 The real type (see 3.8.60) shall be referenced by the notation "RealType":
RealType ::= REAL

21.2 The real type has a tag which is universal class, number 9.
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21.3 The abstract values of the real type are the special values PLUS-INFI NI TY, M NUS-I NFI NI TY, and
NOT- A- NUMBER together with numeric real numbers consisting of either plus zero or minus zero, or capable of being
specified by the following formula involving three integers, M, B and E:

M x BE

where M (non-zero) is called the mantissa, B (either 2 or 10) the base, and E the exponent. Values with B =2 ("base" 2
abstract values) and B = 10 ("base" 10 abstract values) are defined as distinct abstract values. Otherwise, values of
M x BF which evaluate to the same numerical value are a single abstract value.

NOTE —Minus zero and plus zero are two distinct abstract values for a mathematical zero, and the "base" 2 and "base" 10
abstract values are distinct abstract values for all other numeric real numbers.

21.4 The real tune hag an accqgoiatad tune which 16 vcad to cumnart tho value and cuhivme natationg for ny eric
M JF J rr J

valuep of the real type (in addition to the notation for the special values of the real type and for plus zero andyminus
Z€ero)
NOTE — Encoding rules may define a different type which is used to specify encodings, or may specify encodings without
reference to the associated type. In particular, the encoding in BER and PER provides a Binary-Coded Decimal (BCD) eng¢oding

if ['base" is 10, and an encoding which permits efficient transformation to and from hardware floating pouit representatjons if
"bpse" is 2.

21.5 The associated type for value definition (and for subtyping purposes) of the numeric yalues is (with normative
comnjents):

SEQUENCE {

mantissa INTEGER,

base INTEGER (2/10),

exponent INTEGER
-- The associated mathematical real number is "mantissa”
-- multiplied by "base" raised to the power "exponent"

NOTE 1 — Values represented by "base" 2 and by "base" 10 are considered to be distinct abstract values even if they evalfate to
the same real number value, and may carry different application sematics.

NOTE 2 — The notation REAL (W TH COVWPONENTS { ... , “base (10)}) can be used to restrict the set of values|to the
"bpse" 10 numeric values (and similarly for "base" 2 numeric values). This notation does not include the values (specipl real
vajues and plus and minus zero) that cannot be represented by the associated type. If required, these can be added using set
arfthmetic.

NOTE 3 — This type is capable of carrying an exact finite representation of any number which can be stored in typical floating
pdint hardware, and of any number with a finite ¢haracter-decimal representation.

21.6 The value of a real type shall be defined by the notation "RealValue", or when used in an "XMLValue", by the
notation "XMLRealValue":

RealValue ::=
NumericRealValue
| SpecialRealValue

NumericRealValue ::=
realnumber
| "-" realnumber
| SequenceValue

SpecialRealValue ::=
PLUS-INFINI TY

! MNUS- T NEILNTY
| NOT- A- NUMBER
NOTE — The third alternative of "NumericRealValue" cannot be used for plus zero or minus zero values. These abstract values
are specified using either the first or the second alternative respectively, with a single "0" character for "realnumber".

XMLRealValue ::=
XMLNumericRealValue | XMLSpecialRealValue

XMLNumericRealValue ::=
realnumber
| "-" & realnumber

XMLSpecialRealValue ::=
EmptyElementReal
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| TextReal

EmptyElementReal ::=
"<" & PLUS-I NFINITY "/>"
| "<" & M NUS- | NFINETY "/>"
| "<" & NOT- A- NUVBER "/>"

TextReal ::=

"I NF"
I "n_n & "l NF"
I "’\hN"
21.7 If an "EmptyElementReal" appears in an "XMLValueAssignment", then there shall be no occurrence of
"TextReat* T that XMt VatucAssigmmment ™
21.8 When the "realnumber" notation is used, it identifies the corresponding "base" 10 abstract value, et plug zero.
Wher] a "realnumber" value is preceded by "-", it identifies the corresponding "base" 10 abstract values thpt are

A o

negatfve numbers, or minus zero. If the "RealType" is constrained to "base" 2, the "realnumber" or realnumber”
identiffies the "base" 2 abstract value corresponding either to the decimal value specified by the Mredlnumber" o to a
locallly-defined precision if an exact representation is not possible.

22 Notation for the bitstring type
22.1 The bitstring type (see 3.8.7) shall be referenced by the notation "BitStringType":
BitStringType ::=

BI T STRING
|  BIT STRING"{" NamedBitList "} "

NamedBitList ::=
NamedBit
| NamedBitList "," NamedBit

NamedBit ::=
identifier ""( " number ") "
| identifier ""( " DefinedValae ") "

22.2 The first bit in a bit string is called theleading bit. The final bit in a bit string is called the trailing bit.

NOTE — This terminology is used in specifying the value notation and in defining encoding rules.
22.3 The "DefinedValue" shall be aweference to a non-negative value of type integer.

224 The value of each "numgber” or "DefinedValue" appearing in the "NamedBitList" shall be different, and|is the
numbgr of a distinguished bit/m, a bitstring value. The leading bit of the bit string is identified by the "number"| zero,
with qucceeding bits having@uccessive values.

22.5 Each "identifrer"/appearing in the "NamedBitList" shall be different.
NOTE 1 — The order-ef the "NamedBit" production sequences in the "NamedBitList" is not significant.

NOTE 2 — Sine¢(an "identifier" that appears within the "NamedBitList" cannot be used to specify the value associated [with a
"NamedBit"the "DefinedValue" can never be misinterpreted as an "IntegerValue". Therefore in the following case:

a INTEGER ::=1
T1::=INTEGER {a(2) }
— T2 =BT STRING a3y, bt

the last occurrence of a denotes the value 1, as it cannot be a reference to the second nor the third occurrence of a.

22.6 The presence of a "NamedBitList" has no effect on the set of abstract values of this type. Values containing
1 bits other than the named bits are permitted.

22.7 When a "NamedBitList" is used in defining a bitstring type ASN.1 encoding rules are free to add (or remove)
arbitrarily any trailing O bits to (or from) values that are being encoded or decoded. Application designers should
therefore ensure that different semantics are not associated with such values which differ only in the number of trailing
0 bits.

22.8 This type has a tag which is universal class, number 3.
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The value of a bitstring type shall be defined by the notation "BitStringValue", or when used as an
"XMLValue", by the notation "XMLBitStringValue". These productions are:

BitStringValue ::=

bstring

hstring

"{ " IdentifierList "'} "

|
|
I "{ " "} ”
| CONTAI NI NG Value
IdentifierList ::=
identifier
| IdentifierList "," identifier

22.10

"TextList" in that "XMLValueAssignment".

22.11
inclug
be a

22.12

22.13
"iden

22.14

22.15
value
ZErO0.

N

m
22.16
trailir

XMLBiItStringValue ::=
XMLTypedValue
| xmlbstring
| XMLIdentifierList

|  empty
XMLIdentifierList ::=

EmptyElementList
| TextList

EmptyElementList ::=
"<" & identifier "/>"
| EmptyElementList "<" & identifier "/>"

TextList ::=
identifier
| TextList identifier

If an "EmptyElementList" appears in an "XMLVali¢Assignment", then there shall be no occurren

The "XMLTypedValue" alternative shall not.be used unless the bitstring has a contents constraint
es an ASN.1 type and does not include an ENCODED BY. If this alternative is used, the "XMLTypedValue'
alue of the ASN.1 type in the contents constraint.

The "XMLIdentifierList" alternative shall not be used unless the bitstring has a "NamedBitList".

Each "identifier" in "BitStringValue" or in the alternatives of "XMLBitStringValue" shall be the same
ifier" in the "BitStringType" production sequence with which the value is associated.

The "empty" alternativé denotes a bitstring with no bits.
If the bitstring has-hamed bits, the "BitStringValue" or "XMLBItStringValue" notation denotes a bit
with ones in the bit.pesitions specified by the numbers corresponding to the "identifier"s, and with all othg
DTE — For a "BitStringType" that has a "NamedBitList", the "{" "} " production sequence in "BitStringValue" and the "4

"XMLBItStringValue" are used to denote the bitstring which contains no one bits.

When using the "bstring" or "xmlbstring" notation, the leading bit of the bitstring value is on the left, at
g bitof the bitstring value is on the right.

ce of

which
shall

as an

string
b1 bits

mpty

hd the

22.17

Wi Using the —“hstrimg “Totation, the most Significant bit 0f cacl Nexadecimat digit COITeSpOonds

leftmost bit in the bitstring.

NOTE — This notation does not, in any way, constrain the way encoding rules place a bitstring into octets for transfer.

22.18

The "hstring" notation shall not be used unless the bitstring value consists of a multiple of four bits.

EXAMPLE
'A98SA'H

and

'1010100110001010'B
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are alternative notations for the same bitstring value. If the type was defined using a "NamedBitList", the (single)
trailing zero does not form part of the value, which is thus 15 bits in length. If the type was defined without a
"NamedBitList", the trailing zero does form part of the value, which is thus 16 bits in length.

22.19  The CONTAI NI NG alternative can only be used if there is a contents constraint on the bitstring type which
includes CONTAI Nl NG The "Value" shall then be value notation for a value of the "Type" in the "ContentsConstraint"
(see Rec. ITU-T X.682 | ISO/IEC 8824-3, clause 11).

NOTE — This value notation can never appear in a subtype constraint because Rec. ITU-T X.682 | ISO/IEC 8824-3, clause 11.3

forbids further constraints after a "ContentsConstraint", and the above text forbids its use unless the governor has a
"ContentsConstraint".

22.20  The CONTAI NI NGalternative shall be used if there is a contents constraint on the bitstring type which does not
contain ENCCDED BY.

23 Notation for the octetstring type

23.1 The octetstring type (see 3.8.55) shall be referenced by the notation "OctetStringType":
OctetStringType ::= OCTET STRI NG

23.2 This type has a tag which is universal class, number 4.

23.3 The value of an octetstring type shall be defined by the notation "OctetStringValue", or when used [as an
"XMILLValue", by the notation "XMLOctetStringValue". These productions are:

OctetStringValue ::=
bstring
| hstring
| CONTAI NI NG Value

XMLOctetStringValue ::=
XMLTypedValue
| xmlhstring

234 The "XMLTypedValue" alternative shall not 15 used unless the octetstring has a contents constraint which
includes an ASN.1 type and does not include an ENCODED BY. If this alternative is used, the "XMLTypedValue'| shall
be a Value of the ASN.1 type in the contents constraint.

23.5 In specifying the encoding rules foran-octetstring, the octets are referenced by the terms first octet and tifailing
octet,|and the bits within an octet are referencéd by the terms most significant bit and least significant bit.

23.6 When using the "bstring" notation, the left-most bit of the "bstring" notation shall be the most significant|bit of
the fifst octet of the octetstring yalug. If the "bstring" is not a multiple of eight bits, it shall be interpreted af if it
contalned additional zero trailing bits to make it the next multiple of eight.

23.7 When using the @hstring” or "xmlhstring" notation, the left-most hexadecimal digit shall be the|most
signiffcant semi-octet of the first octet.

23.8 If the "hstring" is an odd number of hexadecimal digits, it shall be interpreted as if it contained a pingle
additiponal trailing . zero hexadecimal digit. The "xmlhstring" shall not be an odd number of hexadecimal digits.

23.9 The \CONTAI NI NG alternative can only be used if there is a contents constraint on the octetstring type which

includes CONTAI Nl NG The "Value" shall then be value notation for a value of the "Type" in the "ContentsConsfraint"

(see RecATU-T X.682 | ISO/IEC 8824-3, clause 11). T
NOTE — This value notation can never appear in a subtype constraint because Rec. ITU-T X.682 | ISO/IEC 8824-3, clause 11.3

forbids further constraints after a "ContentsConstraint", and the above text forbids its use unless the governor has a
"ContentsConstraint".

23.10  The CONTAI NI NG alternative shall be used if there is a contents constraint on the octetstring type which does
not contain ENCCDED BY.

24 Notation for the null type
24.1 The null type (see 3.8.51) shall be referenced by the notation "NullType":
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NullType ::= NULL
24.2 This type has a tag which is universal class, number 5.

24.3 The value of a null type shall be referenced by the notation "NullValue", or when used as an "XMLValue", by
the notation "XMLNullValue". These productions are:

NullValue ::= NULL
XMLNullValue ::= empty

25 Notation for sequence types

25.1 The notation for detining a sequence type (see 3.8.67) shall be the "SequenceType":

SequenceType ::=
SEQJE’\CE H{ " H} "
| SEQUENCE "{" ExtensionAndException OptionalExtensionMarker "}
| SEQUENCE "{" ComponentTypeLists "}"

ExtensionAndException ::="..." | "..." ExceptionSpec
OptionalExtensionMarker ::="," "..." | empty

ComponentTypeLists ::=
RootComponentTypeList
| RootComponentTypeList "," ExtensionAndException ExtensionAdditions
OptionalExtensionMarker
| RootComponentTypeList "," ExtensionAndException ExtensionAdditions

ExtensionEndMarker "," RootComponentTypeList
| ExtensionAndException ExtensionAdditions ExtensionEndMarker ","
RoatComponentTypeList
| ExtensionAndException ExtensionAdditions OptionalExtensionMarker

RootComponentTypeList ::= ComponentTypeList
ExtensionEndMarker ::="," " "

ExtensionAdditions ::=
"," ExtensionAdditionList
|  empty

ExtensionAdditionllist ::=
ExtensionAddition
| ExtensionAdditionList "," ExtensionAddition

ExtensionAddition ::=
ComponentType
| ExtensionAdditionGroup

ExtensionAdditionGroup ::="[[" VersionNumber ComponentTypeList "]]"

VersionNumber ::= empty | number ":"

ComponentlypelList ::=
ComponentType
| ComponentTypeList "," ComponentType

ComponentType ::=
NamedType
| NamedType OPTI ONAL
| NamedType DEFAULT Value
|  COVPONENTS OF Type

25.2 For the purposes of the following clauses, a "PrefixedType" is defined to be a textually tagged type if either:
a) the "PrefixedType" is a "TaggedType"; or
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b) the "Type" in the "PrefixedType" is a textually tagged type.

25.3 When the "ComponentTypeLists" production occurs within the definition of a module for which automatic
tagging is selected (see 13.3), and none of the occurrences of "NamedType" in any of the first three alternatives for
"ComponentType" is a textually tagged type (see 25.2), then the automatic tagging transformation is selected for the

entire "ComponentTypeLists", otherwise it is not.

NOTE 1 — The use of the "TaggedType" notation within the definition of the list of components for a sequence type gives control
of tags to the specifier, as opposed to automatic assignment by the automatic tagging mechanism. Therefore, in the following

case:
T ::= SEQUENCE { a INTEGER b [1] BOOLEAN, ¢ OCTET STRING }

no automatic tagging is applied to the list of components a, b, c, even if this definition of sequence type T occurs within a

module for which automatic tagging is selected.

is elected are candidates for transformation by automatic tagging.

25.4 The decision to apply the automatic tagging transformation is taken individually for each oécurren
"ComjponentTypeLists" and prior to the COVPONENTS OF transformation specified by 25.5. Howevyer, lds sp

1gging

ce of
cified

in 258 to 25.10, the automatic tagging transformation (if applied) is applied after the COVPONENTS COF transformation.

NOTE — The effect of this is that the application of automatic tags is suppressed by tags gextually present
"(JomponentTypeLists", but not by tags present in the "Type" following COVPONENTS OF.

25.5 "Type" in the "COMPONENTS OF Type" notation shall be a sequence type. The.”COMPONENTS OF
notation shall be used to define the inclusion, at this point in the list of components, of all th€ component types (of
there [shall be at least one) of the referenced type, except for any extension marker and_extension additions that
presefit in the "Type". (Only the "RootComponentTypeList" of the "Type" in the “CAVPONENTS OF Type" is inc
extengion markers and extension additions, if any, are ignored by the "COVPONENTS OF Type" notation.) Any sy
constfaint applied to the referenced type is ignored by this transformation.

NOTE — This transformation is logically completed prior to the satisfaction gfjthe requirements in the following subclauses}

25.6 The following subclauses each identify a series of occurrenses of "ComponentType" in either the root
extengion additions or both. The rule of 25.6.1 shall apply to all such series.

25.6. Where there are one or more consecutive occurrences of "ComponentType" that are all marked OPTI O
DEFAQLT, the tags of those "ComponentType"s and of any-ithmediately following component type in the series sh
distinpt (see 31.2). If automatic tagging was selected, the Tequirement that tags be distinct applies only after autq
tagging has been performed, and will always be satisfied.

25.6.2  Subclause 25.6.1 shall apply to the seri¢s of "ComponentType"s in the root.

25.6.3 Subclause 25.6.1 shall apply to ‘the complete series of "ComponentType"s in the root or in the extd
additijons, in the textual order of theit occurrence in the type definition (ignoring all version brackets and e
notation). (See also 52.7.)

25.7 When the third or fourth’alternative of "ComponentTypeLists" is used, all "ComponentType"s in extd
additijons shall have tags whieh' are distinct from the tags of the textually following "ComponentType"s up t

n the

['ype"
which
ay be
uded;
btype

br the

AL or
all be
matic

nsion

lipsis

nsion
b and

including the first sueln~"ComponentType" that is not marked OPTIONAL or DEFAULT in the tiailing

"Roo{ComponentTypeList”, if any. (See also 52.7.)

25.8 The automatic tagging transformation of an occurrence of "ComponentTypeLists" is logically performed after
the transformation’ specified by 25.5, but only if 25.3 determines that it shall apply to that occurrenge of
"ComjponentTypeLists".  Automatic tagging transformation impacts each "ComponentType" of| the
"ConfponentTypeLists" by replacing the "Type" originally in the "NamedType" production with a replacgment
"TaggedDype" occurrence specified in 25.10.

25.9 If automatic tagging is in effect and the "ComponentType"s in the extension root have no tags, then no

"ComponentType" within the "ExtensionAdditionList" shall be a textually tagged type.
25.10  If automatic tagging is in effect, the replacement "TaggedType" is specified as follows:
a) the replacement "TaggedType" notation uses the "Tag Type" alternative;

b) the "Class" of the replacement "TaggedType" is empty (i.e., tagging is context-specific);

c) the "ClassNumber" in the replacement "TaggedType" is tag value zero for the first "ComponentType" in
the "RootComponentTypeList", one for the second, and so on, proceeding with increasing tag numbers;

d) the "ClassNumber" in the replacement "TaggedType" of the first "ComponentType" in the
"ExtensionAdditionList" is zero if the "RootComponentTypeList" is missing, else it is one greater than
the largest "ClassNumber" in the "RootComponentTypeList", with the next "ComponentType" in the
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"ExtensionAdditionList" having a "ClassNumber" one greater than the first, and so on, proceeding with
increasing tag numbers;

e) the "Type" in the replacement "TaggedType" is the original "Type" being replaced.
NOTE 1 — The rules governing specification of implicit tagging or explicit tagging for replacement "TaggedType"s are provided
by 31.2.7. Automatic tagging is always implicit tagging unless the "Type" is a choice type or an open type notation, or a
"DummyReference" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.3), in which case it is explicit tagging.
NOTE 2 — Once 25.8 is satisfied, the tags of the components are completely determined, and are not modified even when the
sequence type is referenced in the definition of a component within another "ComponentTypeLists" for which automatic tagging
transformation applies. Thus, in the following case:

T::=SEQENCE{ a Ta, b Th, ¢ Tc}

E::= SEQUENCE { f1 E1, f2 T, f3 E3}
automatic tagging applied to the components of E never affects the tags attached to components a, b and ¢ of T, whatever the

tagging environment of T. I T 1s defined 1 an automatic tagging environment and E 1s not 1n an automatic tagging enviropment,
aufomatic tagging is still applied to components a, b and c of T.

NOTE 3 — When a sequence type appears as the "Type" in "COVPONENTS OF Type", each occurrence of "ComponentTypg¢" in it
is |duplicated by the application of 25.5 prior to the possible application of automatic tagging to the referencing sequencg¢ type.
THus, in the following case:

T::=SEQENCE{ a Ta, b SEQENCE{ bl T1, b2 T2, b3 T3}, ¢ Tc }
W::= SEQUENCE { x W, COWONENTSOF T, y W }

th¢ tags of a, b, and ¢ within T need not be the same as the tags of a, b, and ¢ within Wif Wha§ been defined in an autpmatic
tagging environment, but the tags of bl, b2 and b3 are the same in both T and W In other words, the automatic tagging
trgnsformation is only applied once to a given "ComponentTypeLists".

NOTE 4 — Subtyping has no impact on automatic tagging.

NOTE 5 — When automatic tagging is in place, insertion of new components at any¢location other than the extension ingertion
pdint (see 3.8.35) may result in changes to other components due to the side(effect of modifying the tags thus chusing
inferworking problems with an older version of the specification.

25.11]  If OPTI ONAL or DEFAULT are present, the corresponding valu¢imay be omitted from a value of the new tyjpe.

25.12|  If DEFAULT occurs, the omission of a value for that typésshall be exactly equivalent to the insertion pf the
value|defined by "Value", which shall be a value notation for a yatue of the type defined by "Type" in the "Named[ype"
production sequence.

25.13]  The value corresponding to an "ExtensionAddittonGroup" (all components together) is optional. Howeyer, if
such 4 value is present, then the value corresponding t6~the components within the bracketed "ComponentTypeLis{" that
are nqt marked OPTI ONAL or DEFAULT shall be present.

25.14 The "identifier"s in all "NamedType” production sequences of the "ComponentTypeLists" (togetheq with
those|obtained by expansion of COVPONENTS _OF) shall all be distinct.

25.15f A value for a given extensien*addition type shall not be specified unless there are values specified for all
extengion addition types not marked @PTI ONAL or DEFAULT that lie logically between the extension addition tyge and
the ejtension root.

NOTE 1 — Where the type-lias’ grown from the extension root (version 1) through version 2 to version 3 by the addifion of
exfension additions, the-presence in an encoding of any addition from version 3 requires the presence of an encoding|of all
additions in version 2-that‘are not marked OPTI ONAL or DEFAULT.

NOTE 2 —"Compg@nentType"s that are extension additions but not contained within an "ExtensionAdditionGroup" should glways
bef encoded if they~are not marked OPTI ONAL or DEFAULT, except when the abstract value is being relayed from a sender [that is
usjng an earlier yersion of the abstract syntax in which the "ComponentType" is not defined.

NOTE 3 < Use of the "ExtensionAdditionGroup" production is recommended because:
a)' it can result in more compact encodings depending on the encoding rules (e.g., PER);

"

he ntax more precise in tha % ndicates that a value of a n the xfen itignList"
and not marked OPTI ONAL or DEFAULT should always be present in an encoding if the extension addition group in
which it is defined is encoded (compare with Note 1);

c) the syntax makes it clear which types in an "ExtensionAdditionList" must as a group be supported by an
application.

25.16 A "VersionNumber" shall be used only if all "ExtensionAdditions"s and "ExtensionAdditionAlternatives",
within the module are "ExtensionAdditionGroup"s or "ExtensionAdditionAlternativesGroup's with "VersionNumber"s.
The "number" in each "VersionNumber" of an "ExtensionAdditionGroup" shall be greater than or equal to two, and
shall be greater than the "number" in any preceding "ExtensionAdditionGroup" within an insertion point.

NOTE 1 — The convention used here is that the specification with no extension addition groups is version 1, thus the first added

extension addition group will have a number greater than or equal to 2. Where a single "ExtensionAddition" is needed for an
"ExtensionAdditions", an "ExtensionAdditionGroup" can be used with a single "ExtensionAddition".
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NOTE 2 — The restrictions on use of "VersionNumber" apply only within a single module and impose no constraints on imported
types.

25.17

All sequence types have a tag which is universal class, number 16.

NOTE — Sequence-of types have the same tag as sequence types (see 26.2).

25.18

The notation for defining a value of a sequence type shall be "SequenceValue", or when used as an
"XMLValue", "XMLSequenceValue". These productions are:

SequenceValue ::=
"{" ComponentValueList "} "

| "{ " "} "

ComponentValueList ::=

25.19

25.20
whicl
"Namnj

26
26.1

N
HS

26.2
Ni

26.3
"XMI

NamedValue
| ComponentValueList "," NamedValue

XMLSequenceValue ::=
XMLComponentValueList
| empty

XMLComponentValueList ::=
XMLNamedValue
| XMLComponentValueList XMLNamedValue

The "{" "}" or "empty" notation shall only be used if:

a) all "ComponentType" sequences in the "SequenceType" are matked DEFAULT or OPTI ONAL, a
values are omitted; or

b) the type notation was SEQUENCE{ } .
There shall be one "NamedValue" or "XMLNamedValue!\for each "NamedType" in the "Sequence

is not marked OPTI ONAL or DEFAULT, and the values shall be in the same order as the correspo
edType" sequences.

Notation for sequence-of types
The notation for defining a sequence-ofitype (see 3.8.68) from another type shall be the "SequenceOfTyp

SequenceOfType ::= SEQUENCE OF Type | SEQUENCE OF NamedType

DTE — If an initial letter which isqupper-case is needed for an XML tag name used in XML Value Notation f
equenceOfType", then the first alternative should be used. (The XML tag name is then formed from the name of the "Ty
All sequence-of types havea tag which is universal class, number 16.

DTE — Sequence types havé the'same tag as sequence-of types (see 25.17).

The notation fot-defining a value of a sequence-of type shall be the "SequenceOfValue", or when used
L Value", "XMLSequenceOfValue". These productions are:

SequenceOfValue ::=
"{" ValueList "} "
| "{" NamedValueList "} "

| "{ ” "} ”

nd all

[‘ype"
nding

a

or the
pe".)

as an
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ValuelList ::=
Value
| ValueList "," Value

NamedValueList ::=
NamedValue
| NamedValueList "," NamedValue

XMLSequenceOfValue ::=
XMLValueList
| XMLDelimitedItemList
| empty
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XMLValueList ::=
XMLValueOrEmpty
| XMLValueOrEmpty XMLValueList

XMLValueOrEmpty ::=
XMLValue
|  "<" & NonParameterizedTypeName "/>"

XMLDelimitedItemList ::=
XMLDelimitedItem
| XMLDelimitedItem XMLDelimitedItemList

XMLDelimitedItem ::=

"<" & NonParameterizedTypeName ">" XM Value

"</" & NonParameterizedTypeName ">"
| "<" & identifier '"">" XMLValue "</" & identifier ">"

(" "}" or "empty" notation is used when the "SequenceOfValue" or "XMLSequenceOfValue" is an emipty lis
DTE — Semantic significance may be placed on the order of these values.

If the"XMLValue" for the component is "empty", then the second alternative of "XMIValueOrEmpty'

hsen to represent that value of the component.

TE — This occurs only for SEQUENCE OF NULL.

The "XMLValueList" or "XMLDelimitedItemList" productions shall be used in accordance with colum
5, where the "Type" of the component is listed in column 1.

=

shall

h 2 of
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Table 5 — "XMLSequenceOfValue'" and "XMLSetOfValue" notation for ASN.1 types

ASN.1 type XML value notation

BitStringType XMLDelimitedItemList

BooleanType See 26.6

CharacterStringType XMLDelimitedItemList

ChoiceType XMLValueList

EmbeddedPDVType XMLDelimitedItemList

EnumeratedType See 26.7

ExternalType XMLDelimitedItemList

InstanceOfType See Rec ITU-T X.681 | ISO/IEC 8824-2 C9

IhtegerType XMLDelimitedItemList

IRIType XMLDelimitedItemList

NullType XMLValueList

bjectClassFieldType See Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.10 and 14.11
(PbjectldentifierType XMLDelimitedItemList
ctetStringType XMLDelimitedItemList

RealType XMLDelimitedItemList

RelativelRIType XMLDelimitedItemList

RelativeOIDType XMLDelimitedItemList

SequenceType XMLDelimitedItemList

SequenceOfType XMLDelimitedItemList

SetType XMLDelimitedItemList

SetOfType XMLDelimitedItemList

HrefixedType See 26.10.1

WsefulType (GeneralizedTime) XMLDelimitedItemList

UsefulType (UTCTime) XMLDelimitedItemList

UsefulType (ObjectDescriptor) XMLDelimitedtemList

TypeFromObject See Rec, ITU-T X.681 | ISO/IEC 8824-2, 15.6

YalueSetFromObjects See Ree. ITU-T X.681 | ISO/IEC 8824-2, 15.6
26.6 If "EmptyElementBoolean" is used for the value of a boolean type, then "XMLValueList" shall be |used;
otheryise, "XMLDelimitedItemList" shall be used.
26.7 If "EmptyElementEnumetated" is used for the value of an enumerated type, then "XMLValueList" shall be
used; [otherwise, "XMLDelimitedItemList" shall be used.
26.8 If the "Type" Cof the component is a "DefinedType" then the type which determined the
"XMLSequenceOfValuel'/notation shall be the type referenced by the "DefinedType" (see 14.1).
26.9 The secorid‘alternative of "XMLDelimitedItem" shall be used if and only if the "SequenceOfType" coptains
an "identifier", anddhe "identifier" in the "XMLDelimitedItem" shall be that "identifier".
26.100  Ifithe first alternative of "XMLDelimitedItem" is used, then if the component of the sequence-of type|(after
ignorjng “anty occurrences of "TypePrefix") is a '"typereference" or an "ExternalTypeReference", thep the
"NonParameterizedTypeName" shall be the "typereference" or the "typereference" in the "ExternalTypeRefer¢gnce",

respectively; otherwise it shall be the "xmlasnltypename" specified in Table 4 corresponding to the built-in type of the
component.

26.10.1 If the "Type" of the component is a "PrefixedType", then the type which determines the
"XMLSequenceOfValue" alternative and the "xmlasnltypename" (if required) shall be the "Type" in the
"PrefixedType" (see 31.1.5). If this is itself a "PrefixedType", a "ConstrainedType" or a "SelectionType", then these
subclauses of 26.10 shall be recursively applied.

26.10.2 If the "Type" of the component is a "ConstrainedType", then the type which determines the
"XMLSequenceOfValue" alternative and the "xmlasnltypename" (if required) shall be the "Type" in the
"ConstrainedType" (see 49.1). If this is itself a "PrefixedType", a "ConstrainedType" or a "SelectionType", then these
subclauses of 26.10 shall be recursively applied.
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26.10.3 If the "Type" of the component is a "SelectionType", then the type which determines the
"XMLSequenceOfValue" alternative and the "xmlasnltypename" (if required) notation shall be the type referenced by
the "SelectionType" (see clause 30). If this is itself a "PrefixedType", a "ConstrainedType" or a "SelectionType", then
these subclauses of 26.10 shall be recursively applied.

26.11 If the first alternative of "SequenceOfType" is used, then the first alternative of "SequenceOfValue" shall be
used. Each "Value" in the "ValueList" of "SequenceOfValue", and each "XMLValue" in the alternatives of
"XMLSequenceOfValue" shall be of the type specified in the "SequenceOfType".

26.12  If the second alternative of "SequenceOfType" is used, then the second alternative of "SequenceOfValue"
shall be used, and each "NamedValue" in the "NamedValueList" shall contain a "Value" of the type specified in the
"NamedType" of the "SequenceOfType". The "identifier" in the "NamedValue"s shall be the "identifier" in the
"NamedType" of the "SequenceOfType".

27 Notation for set types
27.1 The notation for defining a set type (see 3.8.72) from other types shall be the "SetType":

SetType ::=
SE‘I’ "{ ” "} ”
| SET "{" ExtensionAndException OptionalExtensionMarker/"'}"
| SET "{" ComponentTypeLists "}"

"ConfponentTypeLists", "ExtensionAndException" and "OptionalExtensionMarker!“dpe specified in 25.1.

27.2 "Type" in the "COVPONENTS OF Type" notation shall be a set type. (The "COMPONENTS OF Type" noftation
shall pe used to define the inclusion, at this point in the list of components, 0f all the component types of the refergnced
type, |except for any extension marker and extension additions that~may be present in the "Type". (Only the
"Roo{ComponentTypeList" of the "Type" in the "COVPONENTS OF Typ&! is included; extension markers and ext¢nsion
additijons, if any, are ignored by the "COMPONENTS OF Type" notation.) Any subtype constraint applied fo the
refergnced type is ignored by this transformation.

NOTE — This transformation is logically completed prior to the satisfaction of the requirements in the following subclauses}

27.3 The "ComponentType" types in a set type shallvall have different tags (see 31.2). The tag of each new
"ConjponentType" added to the "ExtensionAdditions!'\shall be canonically greater (see 8.6) than those of the|other
comppnents in the "ExtensionAdditions".

NOTE — Where the "TagDefault" for the module. in which this notation appears is AUTOVATI C TAGS, this is achieved
regardless of the actual "ComponentType'"s, as.axesult of the application of 25.8. (See also 52.7.)

274 Subclauses 25.3 and 25.8 to 25.14 also apply to set types.

27.5 All set types have a tag which'is universal class, number 17.
NOTE — Set-of types have the samejtag as set types (see 28.2).

27.6 There shall be no gemantics associated with the order of values in a set type.

27.7 The notation~for) defining the value of a set type shall be "SetValue", or when used as an "XMLVplue",
"XMlLSetValue". These’/productions are:

SetValue ::=
"{" ComponentValueList "} "

| "{ ” "} "
XMI SetValue ::=
XMLComponentValueList
| empty
"ComponentValueList" and "XMLComponentValueList" are specified in 25.18.

27.8 The "SetValue" and "XMLSetValue" shall only be "{" "}" and "empty" respectively if:

a) all "ComponentType" sequences in the "SetType" are marked DEFAULT or OPTI ONAL, and all values are
omitted; or

b) the type notation was SET{ }.

27.9 There shall be one "NamedValue" or "XMLNamedValue" for each "NamedType" in the "SetType" which is
not marked OPTI ONAL or DEFAULT.
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NOTE — These "NamedValue"s or "XMLNamedValue's may appear in any order.

28
28.1

Notation for set-of types
The notation for defining a set-of type (see 3.8.73) from another type shall be the "SetOfType":

SetOfType ::=
SET OF Type
| SET OF NamedType

NOTE — If an initial letter which is upper-case is needed for an XML tag name used in XML Value Notation for the
"SetOfType", then the first alternative should be used. (The XML tag name is then formed from the name of the "Type".)

-~
7~

28.2

NOTE — Set types have the same tag as set-of types (see 27.5).

28.3

"XMLSetOfValue". These productions are:

"Valy

alternptive is the same as if "XMLSequenceOfValue" had been used, ~Fhe "{" "} " or "empty" notation is used wh

"Setd

NOQTE 1 — Semantic significance should not be placed on the ordef of these values.
NOTE 2 — Encoding rules are not required to preserve the orderof these values.
NOTE 3 — The set-of type is not a mathematical set of values, thus, as an example, for SET OF | NTEGER the values { 1

{

28.4
"Valy

the type specified in the "SetOfType".

28.5
and d
"Nam
of th¢

29
29.1

All 4 £4 1 4+ localos H 1 1 1o 1
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The notation for defining a value of a set-of type shall be the "SetOfValue", or when used as an ' XMLV

SetOfValue ::=
"{" ValueList "} "
| "{" NamedValueList "} "

| "{ ” "} A\

XMLSetOfValue ::=
XMLYValueList
| XMLDelimitedItemList
|  empty

cList", "NamedValueList" and the alternatives of "XMLSetOfValue" are specified in 26.3, and the cho

fValue" or "XMLSetOfValue" is an empty list.

1 1 } are distinct.

If the first alternative of "SetOfType"~is.used, then the first alternative of "SetOfValue" shall be used.
e" in the "ValueList" of "SetOfValue", and’each "XMLValue" in the alternatives of "XMLSetOfValue" shall

If the second alternative of*'SetOfType" is used, then the second alternative of "SetOfValue" shall be
ach "NamedValue" sequence.in the "NamedValueList" shall contain a "Value" of the type specified
edType" of the "SetOfType'~/The "identifier" in the "NamedValue"s shall be the "identifier" in the "Named]
"SetOfType".

Notationfor choice types
The notation for defining a choice type (see 3.8.14) from other types shall be the "ChoiceType":
ChoiceType ::= CHO CE "{" AlternativeTypeLists "} "

hlue",

ce of
bn the

} and

Each
be of

used,
n the

[‘ypen

52

] e TxmeLists ::m

RootAlternativeTypeList
| RootAlternativeTypeList ","
ExtensionAndException ExtensionAdditionAlternatives
OptionalExtensionMarker

RootAlternativeTypeList ::= AlternativeTypeList

ExtensionAdditionAlternatives ::=
"," ExtensionAdditionAlternativesList
|  empty

ExtensionAdditionAlternativesList ::=
ExtensionAdditionAlternative
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| ExtensionAdditionAlternativesList "," ExtensionAdditionAlternative

ExtensionAdditionAlternative ::=
ExtensionAdditionAlternativesGroup
| NamedType

ExtensionAdditionAlternativesGroup ::=
"[[" VersionNumber AlternativeTypeList "]]"

AlternativeTypeList ::=
NamedType
| AlternativeTypeList "," NamedType

NOTE-"T ::= CHOCE { a A }"and Aare not the same type, and may be encoded differently by encoding rules.

29.2'1 When the "AlternativeTypeLists" production occurs within the definition of a module for which autqmatic
tagging is selected (see 13.3), and none of the occurrences of "NamedType" in any "AlternativeTypeList" is a\texXtually
taggefl type (see 25.2), the automatic tagging transformation is selected for the entire "AlternativeTypeLists"; othgrwise
it is npt.

29.3 The types defined in the "AlternativeTypeList" productions in an "AlternativeTypeLists'] shall have djstinct
tags (see 31.2, and 52.7). If automatic tagging was selected, the requirement that tags be distinct applies only| after
autonpatic tagging has been performed, and will always be satisfied.

294 If automatic tagging is in effect and the "NamedType"s in the extension\rdot have no tags, th¢n no
"NamjedType" within the "ExtensionAdditionAlternativesList" shall be a textually tagged type.

29.5 The automatic tagging transformation impacts each "NamedType" of the "AlternativeTypeLists" by replacing
the '|Type" originally in the "NamedType" production with a replacement "TaggedType". The replacgment
"TaggedType" is specified as follows:

a) the replacement "TaggedType" notation uses the "Tag Type" alternative;
b) the "Class" of the replacement "TaggedType" is empty.(i.c., tagging is context-specific);

c) the "ClassNumber" in the replacement "TaggedFype" is tag value zero for the first "NamedType" fin the
"RootAlternativeTypeList", one for the second, and so on, proceeding with increasing tag numbers;

d) the "ClassNumber" in the replacemént "TaggedType" of the first "NamedType" i the
"ExtensionAdditionAlternativesList" _is™ one greater than the largest "ClassNumber" il the
"RootAlternativeTypeList", with thernext "NamedType" in the "ExtensionAdditionAlternativesList"
having a "ClassNumber" one greater than the first, and so on, proceeding with increasing tag numbefs;

>

w2

e) the "Type" in the replacement YTaggedType" is the original "Type" being replaced.

NOQTE 1 —The rules governing specification of implicit tagging or explicit tagging for replacement "TaggedType"s are provided
byl 31.2.7. Automatic tagging is always implicit tagging unless the "Type" is an untagged choice type or an untagged opgn type
ndtation, or an untagged "DummyRefetrence" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.3), in which case it is explicit tagging.

NOTE 2 — Once automatic tagging has been applied, the tags of the components are completely determined, and are not mddified
even when the choice type-is-referenced in the definition of an alternative within another "AlternativeTypeLists" for [which
aufomatic tagging transfotmation applies. Thus, in the following case:
T::= CHOCE{~a Ta, b Th, ¢ Tc }
E::= CHICE'{f1 E1, f2 T, f3 E3}
aufomatic tagging applied to the components of E never affects the tags attached to components a, b and ¢ of T, whateyer the

tagging enyironment of T. If T is defined in an automatic tagging environment and E is not in an automatic tagging envirojment,
aufomatictagging is still applied to components a, b and ¢ of T.

NOTE 3— Subtyping does not affect automatic tagging.
NOTE4 —When automatic—tagaing is-inplace—insertion—of new—alternatives—at-any location—other than the extension—indertion
point (see 3.8.35) may result in changes to other alternatives due to the side effect of modifying the tags thus causing
interworking problems with an older version of the specification.

29.6 "VersionNumber" is defined in 25.1, and the restrictions on consistent use of "VersionNumber" throughout a
module that are specified in 25.16 shall apply to the use of "number"s within this production.

29.7 The tag of each new "NamedType" added to the "ExtensionAdditionAlternativesList" shall be canonically
greater (see 8.6) than those of the other alternatives in the "ExtensionAdditionAlternativesList", and shall be the last
"NamedType" in the "ExtensionAdditionAlternativesList".

29.8 The choice type contains values which do not all have the same tag. (The tag depends on the alternative which
contributed the value to the choice type.)
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29.9

When this type does not have an extension marker and is used in a place where this Recommendation |
International Standard requires the use of types with distinct tags (see 29.3), all possible tags of values of the choice
type shall be considered in such requirement. The following examples which assume that the "TagDefault" is not
AUTQOVATI C TAGS illustrate this requirement.

bs for

other

as an

amed

EXAMPLES
1 A ::= CHOICE {
b B,
N NULL}
B ::= CHOICE {
d [0] NULL,
e [1] NULL}
2 A ::= CHOICE {
b B,
c C}
B ::= CHOICE {
d [0] NULL,
e [1] NULL}
C ::= CHOICE {
f [2] NULL,
g [3] NULL}
3 (Incorrect)
A ::= CHOICE {
b B,
c C}
B ::= CHOICE {
d [0] NULL,
e [1] NULL}
C ::= CHOICE {
f [0] NULL,
g [1] NULL}
Examples 1 and 2 are correct uses of the notatiotn\Example 3 is incorrect without automatic tagging, as the ta
types|d and f are identical, as well as for e and g
29.100 The "identifier"s of all "NamedType"s in the "AlternativeTypeLists" shall differ from those of the
"NamjedType"s in that list.
29.11 The notation for defining the value of a choice type shall be the "ChoiceValue", or when used
"XMLValue", "XMLChoiceValue!’ These productions are:
ChoiceValué~:= identifier '": " Value
XMLChoiceValue ::="<" & identifier "">'" XMLValue "</" & identifier '">"
29.12 "Value"'or'XMLValue" shall be a notation for a value of the type in the "AlternativeTypeLists" that is 1
by th¢ "identifiér")
30 Notation for selection types
30.1 The notation for defining a selection type (see 3.8.66) shall be "SelectionType":

SelectionType ::= identifier "<" Type

where "Type" denotes a choice type, and '"identifier" is that of some "NamedType" appearing in the
"AlternativeTypeLists" of the definition of that choice type.

30.2

30.3
as the

54

When "Type" denotes a constrained type, the selection is performed on the parent type, ignoring any subtype
constraint on the parent type.

Where the "SelectionType" is used as a "NamedType", the "identifier" of the "NamedType" is present, as well

"identifier" of the "SelectionType".
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Where the "SelectionType" is used as a "Type", the "identifier" is retained and the type denoted is that of the
selected alternative.

30.5 The notation for a value of a selection type shall be the notation for a value of the type referenced by the
"SelectionType".

31 Notation for prefixed types

31.1 General

31.1.1 A prefixed type (see 3.8.78) is a new type which is isomorphic with an old type, but which has a different or
addit; llu} tus ulld lllu)’ hﬂV\.« a d;ff\.«l \ullt \v2 8 udd;t;\}ll“} uDDU\y;ﬂt\.«d \.all\.a\}d;lls ;llotl U\yt;UllD.

31.1.2 A prefixed type is either a "TaggedType" or an "EncodingPrefixedType".

31.1.3 A prefixed type which is a tagged type is mainly of use where this Recommendation | International Standard
requites the use of types with distinct tags (see 25.6 to 25.7, 27.3 and 29.3). The use of a "TagDefault" of AUTOYATI C
TAGS|in a module allows this to be accomplished without the explicit appearance of "TaggedType" ‘in that module.

N

DTE — Where a protocol determines that values from several data types may be transmitted at any meniént in time, distin|

may be needed to enable the recipient to correctly decode the value.

31.1.4

The assignment of an encoding instruction using an "EncodingPrefixedType'_is‘only relevant to the encg

identilfied by the associated encoding reference and has no effect on the abstract values.of the type.

31.1.5

N
of]
an|
dg
en|
ng

31.1.¢
"XMI

wherd
"Enc

N

Ni
as

31.2
31.2.]

The notation for a prefixed type shall be "PrefixedType":

PrefixedType ::=
TaggedType
| EncodingPrefixedType

DTE — Specification of the syntax for "PrefixedType" would be simpler'and clearer if tagging was described as the assig
an encoding instruction. However, historically, tagging was inttoduced in the earliest versions of the ASN.1 specific
[d can affect the legality of a type definition. Minimum chaiiges to the concepts of tagging (and the associated sy
scriptions) were made when encoding prefixed types weredntroduced. Tagging also differs syntactically from assignnj
coding instructions: the specification that tagging is EXPLL,CI T or | MPLI O T occurs following the closing "] " of the taj
t contained within the paired "[ " and "] " as is the case-with normal encoding instructions.

b The notation for a value of a "PrefixedType" shall be "PrefixedValue", or when used as an "XMLV|
| PrefixedValue". These productions are:

PrefixedValue ::= Value
XMULPrefixedValue :i=XMLValue

"Value" or "XMLValue") is a notation for a value of the "Type" in the "TaggedType" o
dingPrefixedType" of the "|PrefixedType".
DTE 1 — Neither the "Tag“nor any part of the "EncodingPrefix" appears in this notation.

DTE 2 — Encoding/instructions can also be assigned to a type in an encoding control section (see clause 54). Sy
ignment has no&fteet on the value notation for a type.

Thetagged type
The notation for a tagged type shall be "TaggedType":

ct tags

dings

nment
htions,
htactic
lent of
o it is

hlue",

I the

ch an

TaggedType =
Tag Type

| Tag | MPLI CI T Type

| Tag EXPLI CI T Type

Tag ::="[" EncodingReference Class ClassNumber "|"

EncodingReference ::=
encodingreference ":"
| empty

ClassNumber ::=
number
| DefinedValue
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Class ::=
UNI VERSAL

| APPLI CATI ON
| PRI VATE

|  empty

31.2.2  When used in "Tag", the "encodingreference" shall be TAG The "EncodingReference" in "Tag" shall not be
"empty" unless the default encoding reference for the module is TAG(see 13.5).

31.2.3  The "valuereference" in "DefinedValue" shall be of type integer, and assigned a non-negative value.

31.2.4  The new type is isomorphic with the old type, but has a tag with class "Class" and number "ClassNumber",
except when "Class" is "empty", in which case the tag is context-specific class and number is "ClassNumber".

31.2.5 The "Class" shall not be UNI VERSAL except for types defined in this Recommendation | International
Standard.

NOQTE 1 — Use of universal class tags are agreed from time-to-time by ITU-T and ISO.
NOTE 2 — Subclause G.2.12 contains guidance and hints on stylistic use of tag classes.

31.2.¢  All application of tags is either implicit tagging or explicit tagging. Implicit tagging indicates, for |those
encoding rules which provide the option, that explicit identification of the original tagl)ef the "Type" ih the
"TaggedType" is not needed during transfer.

NOTE — It can be useful to retain the old tag where this was universal class, and hence unambiguously identifies the old type
without knowledge of the ASN.1 definition of the new type. Minimum transfer octets is, however, normally achieved by the use
of|ll MPLI O T. An example of an encoding using | MPLI O T is given in Rec. ITU-T X.690(ISO/IEC 8825-1.

31.2.7 The tagging construction specifies explicit tagging if any of the following holds:
a) the "Tag EXPLI O T Type" alternative is used;

b) the "Tag Type" alternative is used and the value of TagDefault" for the module is either EXPYI CI T
TAGS or is empty;

c) the "Tag Type" alternative is used and the value of, "TagDefault" for the module is | MPLI O T TAGS or
AUTOVATI C TAGS, but the type defined by "Type" is an untagged choice type, an untagged open type, or
an untagged "DummyReference" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.3).

The tagging construction specifies implicit tagging otherwise.

31.2.8 If the "Class" is "empty", there are no restrictions on the use of "Tag", other than those implied Qy the
requifement for distinct tags in 25.6 to 25.7, 27.8and 29.3.

31.2.9 The | MPLI O T alternative shall not be used if the type defined by "Type" is an untagged choice type|or an
untagped open type or an untagged "DummyReference" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.3).

31.3 The encoding prefixed type
31.3.1 The notation for-an-encoding prefixed type shall be "EncodingPrefixedType":

EncodingPrefixedType ::=
EncodingPrefix Type

EncodingPrefix ::=
"[" EncodingReference EncodingInstruction "]"

"EncqdingReference" is defined in 31.2.1.

31.3.2  The "Encodinglnstruction" production is specified in the Recommendation | International Standard identified
by the "EncodingReference" (see Annex E) and can consist of any sequence of ASN.1 lexical items (including comment,
cstring and white-space).

NOTE 1 —The "[ " and "] " lexical items never appear in "Encodinglnstruction".

NOTE 2 — Future versions of this Recommendation | International Standard may add further encoding references to Annex E. It
is recommended that ASN.1 tools provide (only) warnings if an "encodingreference" is not one of those specified in Annex E and
then ignore the whole "EncodingPrefix" using a "] " as the terminator (see Note 1 above).

31.3.3 If the "EncodingReference" is empty, then the encoding reference for the encoding prefix is the default
encoding reference for the module.

NOTE —If the default encoding reference for the module is TAG (see 31.2.2) and the "EncodingReference" is "empty", then the
"PrefixedType" is a "TaggedType", not an "EncodingPrefixedType".
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31.3.4  There are in general restrictions on the encoding instructions (with the same encoding reference) that can be
used in combination, and on the types to which particular instructions or combinations of instructions can be applied.
These restrictions are specified in the Recommendation | International Standard associated with the encoding reference
(see Annex E), and are not specified in this Recommendation | International Standard.

32 Notation for the object identifier type
32.1 The object identifier type (see 3.8.54) shall be referenced by the notation "ObjectldentifierType":

ObjectldentifierType ::=
OBJECT | DENTI FI ER

32 2 o b 1. 4 Lol - 1ol 1o Lo
. TIITS Ty PUTIIAS - tag WIHTCIT 15~ U v TS aT CTaS ST IO IOt O™

323 The value notation for an object identifier shall be "ObjectldentifierValue", or when used as an "XMLVhlue",
"XMILLObjectldentifierValue". These productions are:

ObjectldentifierValue ::=
"{" ObjldComponentsList "} "
| "{" DefinedValue ObjldComponentsList "} "

ObjldComponentsList ::=
ObjldComponents
| ObjIdComponents ObjidComponentsList

ObjIdComponents ::=
NameForm
| NumberForm
| NameAndNumberForm
| DefinedValue

NameForm ::= identifier
NumberForm ::= number | DefinedValue

NameAndNumberForm ::=
identifier ""( " NumberForm ") "

XMLObjectldentifierValue ::=
XMLObjIdComponentList

XMLObjIdComponentList ::=
XMLObjldComponent
| XMLObjld€omponent & ". " & XMLObjIdComponentList

XMLObjIdComponent ::=
NameForm
| XMLNumberForm
| XMLNameAndNumberForm

XMLNumberForm ::= number

XMLNameAndNumberForm ::=
identifier & "('" & XMLNumberForm & ") "

324 The "valuereference" in "DefinedValue" of "NumberForm" shall be of type integer, and assigned a non-
negative value.

32.5 The "valuereference" in "DefinedValue" of "ObjectldentifierValue" shall be of type object identifier.

32.6 The "DefinedValue" of "ObjldComponents" shall be of type relative object identifier, and shall identify an
ordered set of arcs from some starting node in the object identifier tree to some later node in the object identifier tree.
The starting node is identified by the earlier "ObjldComponents"s, and later "ObjldComponents"s (if any) identify arcs
from the later node. The starting node is required to be neither the root, nor a node immediately beneath the root.

NOTE — A relative object identifier value has to be associated with a specific object identifier value so as to unambiguously

identify an object. Object identifier values are required (see 32.11) to have at least two components. This is why there is a
restriction on the starting node.
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32.7 The "NameForm" shall be used only for those object identifier components whose numeric value and
identifier are specified in Rec. ITU-T X.660 | ISO/IEC 9834-1, Annex A (see also Annex F of this Recommendation |
International Standard), and shall be one of the identifiers specified in Rec. ITU-T X.660 | ISO/IEC 9834-1, Annexes A
to C.

NOTE — Where the "NameForm" is allowed, the use of the "NameAndNumberForm" instead has been recommended in some
circumstances by Rec. ITU-T X.660 | ISO/IEC 9834-1, A.1.2.

32.8 Where Rec. ITU-T X.660 | ISO/IEC 9834-1 specifies synonymous identifiers, synonyms may be used under
conditions established when the synonym was registered in accordance with Rec. ITU-T X.660 | ISO/IEC 9834-1.
Where the same name is both an identifier specified in Rec. ITU-T X.660 | ISO/IEC 9834-1 and an ASN.1 value
reference within the module containing the "NameForm", the name within the object identifier value shall be treated as
an Rec. ITU-T X.660 | ISO/IEC 9834-1 identifier.

32.9 The "number™ 1n the "NumberForm™ and "XMLNumberForm™ shall be the numeric value assigned jo the
object identifier component.

32.100 There is flexibility in the "identifier"s that can be used in the "NameAndNumberForm"| and
"XMLNameAndNumberForm" beneath the three top-level arcs. These identifiers are not included in encodings, and
may ¢hange over time. This is in recognition that the names of organizations can change. Identifiets for arcs should
normally be agreed between the Registration Authority responsible for the node above an ar¢{ahd the Registfation
Authqrity to which responsibility for subsequent arcs has been assigned.

NOTE — The Registration Authorities responsible for arcs beneath the three top-level arcs areddentified in Rec. ITU-T X.660 |
ISP/IEC 9834-1.

32.11]  The semantics associated with an object identifier value are specified in Re¢) ITU-T X.660 | ISO/IEC 9834-1.
NOTE — Rec. ITU-T X.660 | ISO/TIEC 9834-1 requires that an object identifier value shall contain at least two arcs.

32.12] The significant part of the object identifier component is~the "NameForm" or "NumberForm" or
"XMILNumberForm" which it reduces to, and which provides the nungerie’ value for the object identifier comp¢gnent.
Except for the arcs specified in Rec. ITU-T X.660 | ISO/IEC 9834<1, Annexes A to C (see also Annex F df this
Recommendation | International Standard), the numeric value of the ebject identifier component is always present]in an
instarjce of object identifier value notation.

32.13]  Where the "ObjectldentifierValue" includes a "DefinedValue" for an object identifier value, the list of pbject
identiffier components to which it refers is prefixed to the.@omponents explicitly present in the value.

NOTE — Rec. ITU-T X.660 | ISO/IEC 9834-1 recommends that whenever an object identifier value is assigned to idenfify an
object, an object descriptor value is also assigned.

EXAMPLES
With jidentifiers assigned as specified in Rec. ITTU-T X.660 | ISO/IEC 9834-1, the values:

{ iso sfandard 8571 application-context (1) }
and

(1045711}

would each identify an object, appl i cat i on- cont ext, defined in ISO 8571, as would
iso.stqndard.8571.applieation-context(1)

and
1.0.8571.1

in an [ XMLObjectldentifierValue".

With the following additional definition:
ftam OBJECT IDENTIFIER ::= { iso standard 8571 }
the following value is equivalent to those above:

{ ftam application-context(1) }

33 Notation for the relative object identifier type
33.1 The relative object identifier type (see 3.8.64) shall be referenced by the notation "RelativeOIDType":
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RelativeOIDType ::= RELATI VE- O D

This type has a tag which is universal class, number 13.

The value notation for a relative object identifier shall be "RelativeOIDValue", or when used as "XMLValue",
"XMLRelativeOIDValue". These productions are:

RelativeOIDValue ::=
"{" RelativeOIDComponentsList "'} "

RelativeOIDComponentsList ::=
RelativeOIDComponents
| RelativeOIDComponents RelativeOIDComponentsList

—RelativeOID€Compoments =

NumberForm
| NameAndNumberForm
| DefinedValue

XMLRelativeOIDValue ::=
XMLRelativeOIDComponentList

XMLRelativeOIDComponentList ::=
XMLRelativeOIDComponent
| XMLRelativeOIDComponent & ". " & XMLRelativeOIDComponentList

XMLRelativeOIDComponent ::=
XMLNumberForm
| XMLNameAndNumberForm

The productions "NumberForm", "NanfeAndNumberForm", "XMLNumberH
| NameAndNumberForm", and their semantics, are defined in subelauses 32.3 to 32.12.

The "DefinedValue" of "RelativeOIDComponents" shall be of type relative object identifier, and

ident:ﬂ_y an ordered set of arcs from some starting node in the object identifier tree to some later node in the
i

identi
"Relal

33.6

startit
defing
assoc

er tree. The starting node is identified by the®earlier "RelativeOIDComponents"s (if any), and
tiveOIDComponents"s (if any) identify arcs from théater nodes.

The first "RelativeOIDComponents" or "XMLRelativeOIDComponent" identifies one or more arcs from
lg node in the object identifier tree to some later node in the object identifier tree. The starting point ¢
d by comments associated with the type.definition. If there is no definition of the starting node within com
ated with the type definition, then it“needs to be transmitted as an object identifier value in an instan

comnjunication (see G.2.21). The starting node is required to be neither the root, nor a node immediately benea]

root.

N
id
re

EXA]
With
thisU}

firstg)

DTE — A relative object identifier value has to be associated with a specific object identifier value so as to unambig
bntify an object. Object idertifier values are required (see 32.11) to have at least two components. This is why the
triction on the starting nledg.

MPLE
the following-definitions:

piversity. OBJECT IDENTIFIER u=
{joint-iso-itu-t example(999) universities(56) thisuni(32)}

foup) RELATIVE-OID ::= {science-fac(4) maths-dept(3)}

n

orm",

shall
bject
later

some
An be
ments
ce of
th the

ously
eis a

or in XML value notation:

thisUniversity ::= <OBJECT_IDENTIFIER>2.999.56.32</OBJECT_IDENTIFIER>

firstgroup ::= <RELATIVE_OID>4.3</RELATIVE_OID>

the relative object identifier:

relOID RELATIVE-OID ::= {firstgroup room(4) socket(6)}

or in XML value notation:

relOID ::= <RELATIVE_OID>4.3.4.6</RELATIVE_OID>
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can be used instead of the OBJECT | DENTI FI ERvalue {2 999 56 32 4 3 4 6} ifthe current root (known
by the application or transmitted by the application) is t hi sUni versity.

34 Notation for the OID internationalized resource identifier type

34.1 The OID internationalized resource identifier type (see 3.8.47) shall be referenced by the notation "IRIType":
IRIType ::=Q DI RI

34.2 This type has a tag which is universal class, number 35.

34.3 The value notation for an OID internationalized resource identifier shall be "IRIValue", or when used as an
"ML alue" "XMIIRIValue" These prndnr‘ﬁnnq are:

IRIValue ::=

"o

FirstArcldentifier
SubsequentArcldentifier

"o

FirstArcldentifier ::=
"/" Arcldentifier

SubsequentArcldentifier ::=
"/" Arcldentifier SubsequentArcldentifier

|  empty

Arcldentifier ::=
integerUnicodeLabel
| non-integer UnicodeLabel

XMLIRIValue ::=
FirstArcldentifier
SubsequentArcldentifier

34.4 The "FirstArcldentifier" shall identify an arc(possibly a long arc) from the root of the OID tree.
34.5 Each "SubsequentArcldentifier" shall identify an arc from the preceding "Arcldentifier".
EXAMPLES

With [identifiers assigned as specified in Rec. ITU-T X.660 | ISO/IEC 9834-1 and ISO/IEC 19785 the object iderjtified
by:

{iso r¢gistration-authority cbeff (19785) organizations(0) jtc1-sc37(257) patron-formats(1) tlv-encoded (5)}

or in{XML value notation:

<O Dpl. 1. 19785. 0. 2570)1. 5</ A D>

whicl identifies a TT¥W=encoded CBEFF Patron Format, could also have an ASN.1 OID-IRI identification of
"/ISOYRegistration’ Authority/19785.CBEFF/Organizations/JTC1-SC37/Patron-formats/TLV-encoded"

Or, i XML\value notation:

<O D I'RP>/ 1 SO Regi strati on Aut hority/19785. CBEFF/ Or gani zat i ons/ JTCL- SC37/ Pat r on-
format s/ TLV- encoded</ O D-1 Rl >

35 Notation for the relative OID internationalized resource identifier type
35.1 The relative OID internationalized resource identifier type (see 3.8.62) shall be referenced by the notation
"RelativeIRIType":

RelativeIRIType ::= RELATI VE-O D- | Rl

35.2 This type has a tag which is universal class, number 36.
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The value notation for a relative OID internationalized resource identifier shall be "RelativeIRIValue", or
when used as an "XMLValue", "XMLRelativeIRIValue". These productions are:

RelativeIRIValue ::=

"

FirstRelativeArcldentifier
SubsequentArcldentifier

"o

FirstRelativeArcldentifier ::=
Arcldentifier

XMLRelativeIRIValue ::=

——— FirstRelativeAreldentifier
SubsequentArcldentifier
354 The "FirstRelativeArcldentifier" shall identify an arc from some starting node in the object identifier tfee to
some|later node in the object identifier tree. The starting point can be defined by comments associated with th¢ type
definition. If there is no definition of the starting node within comments associated with the typéidefinition, then it
needs|to be transmitted as an OID internationalized resource identifier value in an instance of communication.
NOTE — A relative OID internationalized resource identifier value has to be associated with a spedific OID internatiorjalized
reference identifier value so as to unambiguously identify a resource.
EXAMPLE
With fhe following identified node:
cbefffatronFormats OID-IRI ::=
"/ISO/Registration_Authority/19785.CBEFF/Patron-formats"
the refative OID internationalized resource identifier:
tlv-enIL-Oded RELATIVE-OID-IRI ::= "TLV-encoded"
identiffies the TLV-encoded Patron Format.
36 Notation for the embedded-pdv-type
36.1 The embedded-pdv type (see 3.8.24)'shall be referenced by the notation "EmbeddedPDVType":
EmbeddedPDVType ::=\EMBEDDED PDV
NOQTE — The term "Embedded PDV." means an abstract value from a possibly different abstract syntax (essentially, the valjie and
encoding of a message defined in_a separate — and identified — protocol) that is embedded in a message. Historically, it|meant
"Hmbedded Presentation Data Value" from its use in the OSI Presentation Layer, but this expansion is not used today,|and it
shpuld be interpreted as "embgdded value".
36.2 This type hag-a tag which is universal class, number 11.
36.3 The type:consists of values representing:
a) _‘anencoding of a single data value that may, but need not, be the value of an ASN.1 type; and
b)\~identification (separately or together) of:
1) an abstract syntax; and

2) the transfer syntax.

NOTE 1 — The data value may be the value of an ASN.1 type, or may, for example, be the encoding of a still image or a moving
picture. The identification consists of either one or two object identifiers, or (in an OSI environment) references an OSI
presentation context identifier which specifies the abstract and transfer syntaxes.
NOTE 2 — The identification of the abstract syntax and/or the encoding may also be determined by the application designer as a
fixed value, in which case it is not encoded in an instance of communication.

36.4

36.5

The embedded-pdv type has an associated type. This associated type is used to support the value and subtype
notations of the embedded-pdv type.

The associated type for value definition and subtyping, assuming an automatic tagging environment, is

normative comments):

Rec. ITU-T X.680 (08/2015)
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SEQUENCE {
identification CHOICE ¢{
syntaxes SEQUENCE {
abstract OBJECT IDENTIFIER,
transfer OBJECT IDENTIFIER }
-- Abstract and transfer syntax object identifiers --,
syntax OBJECT IDENTIFIER
-- A single object identifier for identification of the abstract
-- and transfer syntaxes --,
presentation-context-id INTEGER
-- (Applicable only to OSI environments)
-- The negotiated OSI presentation context identifies the
-- abstract and transfer syntaxes --,
context-negotiation SEQUENCE {
presentation-context-id INTEGER,
transfer-syntax OBJECT IDENTIFIER }
-- (Applicable only to OSI environments)
-- Context-negotiation in progress, presentation-context-id
-- identifies only the abstract syntax
-- so the transfer syntax shall be specified --,
transfer-syntax OBJECT IDENTIFIER
-- The type of the value (for example, specification that it is
-- the value of an ASN.1 type)
-- is fixed by the application designer (and hence known to bath
-- sender and receiver). This
-- case is provided primarily to support
-- selective-field-encryption (or other encoding
-- transformations) of an ASN.1 type --,
fixed NULL
-- The data value is the value of a fixed ASN.&\type (and hence
-- known to both sender
-- and receiver) -- },
data-value-descriptor ObjectDescriptor OPTIONAL
-- This provides human-readable-identification of the class of the
-- value --,
data-yalue OCTET STRING }
( WITH COMPONENTS {
data-value-descriptot. ABSENT })
NOTE — The embedded-pdv.type does not allow the inclusion of a dat a- val ue- descri pt or value. However, the definifion of
th¢ associated type provided here underlies the commonalities which exist between the embedded-pdyv type, the external type and
th¢ unrestricted chasaeter string type.
36.6 The presént ati on- cont ext-i d alternative is only applicable in an OSI environment, when the ipteger
value|shall be an/OSI presentation context identifier in the OSI defined context set. This alternative shall not bg used
during OSI Coitext negotiation.
36.7 The cont ext - negot i ati on alternative is only applicable in an OSI environment, and shall only bd used

during OSI context negotiation. The integer value shall be an OSI presentation context identifier proposed for addition
to the OSI defined context set. The object identifier t r ansf er - synt ax shall identify a proposed transfer syntax for that
OSI presentation context which is to be used to encode the value.

36.8 The notation for a value of the embedded-pdv type shall be the value notation for the associated type defined
in 36.5, where the value of the dat a- val ue component of type OCTET STRI NG represents an encoding using the
transfer syntax specified ini denti fi cati on.

EmbeddedPDVValue ::= SequenceValue
XMLEmbeddedPDVValue ::= XMLSequenceValue
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EXAMPLE —If a single option is to be enforced, such as use of synt axes, then this can be done by writing:
EMBEDDED PDV (WITH COMPONENTS {

s
identification (WITH COMPONENTS {
syntaxes PRESENT })})

37 Notation for the external type
37.1 The external type (see 3.8.43) shall be referenced by the notation "ExternalType":
ExternalType ::= EXTERNAL

37.2 This type has a tag which is universal class, number 8.

373 The type consists of values representing:
a) an encoding of a single data value that may, but need not, be the value of an ASN.1 type; and
b) identification of:

1) an abstract syntax; and

2) the transfer syntax; and

c) (optionally) an object descriptor which provides a human-readable description of the category of thg data
value. The optional object descriptor shall not be present unless-explicitly permitted by comment
associated with use of the "External Type" notation.

NOTE —Note 1 in 36.3 also applies to the external type.

374 The external type has an associated type. This type is used to_give' precision to the definition of the alstract
valuep of the external type and is also used to support the value and subtype notations of the external type.
NOTE — Encoding rules may define a different type which is used t0,derive encodings, or may specify encodings without
reference to any associated type. For example, the encoding in BER us¢s a different sequence type for historical reasons.

375 The associated type for value definition and subtyping, assuming an automatic tagging environment, is|(with
normgtive comments):

SEQUENCE {
identification CHOICE {
syntaxes SEQUENCE {

abstract OBJECT IDENTIFIER,
transfer OBJECT IDENTIFIER }
-- Abstract and transfer syntax object identifiers --,
syntax OBJECT IDENTIFIER
-- A single object identifier for identification of the abstract
-- and transfer Syntaxes --,
presentatigh-context-id INTEGER
-- (Applicable only to OSI environments)
-- Theqegotiated OSI presentation context identifies the
-~alstract and transfer syntaxes --,
context-negotiation SEQUENCE {
presentation-context-id INTEGER,
transfer-syntax OBJECT IDENTIFIER }
- (Applicable only T0 OST environments)
-- Context-negotiation in progress, presentation-context-id
-- identifies only the abstract syntax
-- s0 the transfer syntax shall be specified --,
transfer-syntax OBJECT IDENTIFIER

-- The type of the value (for example, specification that it is

-- the value of an ASN.1 type)

-- is fixed by the application designer (and hence known to both
-- sender and receiver). This

-- case is provided primarily to support

-- selective-field-encryption (or other encoding

-- transformations) of an ASN.1 type --,
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fixed NULL

-- The data value is the value of a fixed ASN.1 type (and hence
-- known to both sender

-- and receiver) -- },

data-value-descriptor ObjectDescriptor OPTIONAL
-- This provides human-readable identification of the class of
-- the value --,

data-value OCTET STRING }

( WITH COMPONENTS {

s
identification (WITH COMPONENTS {

sse o

N
i d
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37.6

37.7
wherd
specif

N
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38.1
38.1.1

38.1.]

38.1.3
the n
using

38.2

38.2.]
colun

syntaxes ABSENT,
transfer-syntax ABSENT,
fixed ABSENT })})

DTE — For historical reasons, the external type does not allow the synt axes, transfer-syntax or fi xed -alternati
entification. Application designers requiring these options should use the embedded-pdv type. The definition
ociated type provided here underlies the commonalities which exist between the external type, the unréstricted character
be and the embedded-pdv type.

The text of 36.6 and 36.7 also applies to the external type.

The notation for a value of the external type shall be the value notation for the\associated type defined in|
the value of the dat a- val ue component of type OCTET STRI NGrepresents_di-¢ricoding using the transfer §
ied ini denti fication.

ExternalValue ::= SequenceValue

XMLExternalValue ::= XMLSequenceValue

DTE — For historical reasons, encoding rules are able to transfer embedded values in EXTERNAL whose encodings are
pct multiple of eight bits. Such values cannot be represented in valuewiotation using the above associated type.

The time type

General

The time type (see 3.8.83) shall be-referenced by the notation "TimeType":
TimeType ::=TI ME

The tag for types defined by)this notation is universal class, number 14.

The value of a time(type shall be defined by the notation "TimeValue", or when used as an "XMLValu

notation defined indSO 8601, 3.4.

Time properties and settings of time abstract values

Table*6 specifies in column 1 the description and names of the time properties of time abstract valu
In 2¢ 1t specifies the names of the possible time property settings for the column 1 time property. Coly

ives of
of the
string

37.5,
yntax

hot an

3H’ by

tation "XMLTimeValue". The syntax of these notations is defined in 38.3 as the contents of a "simplesfring",

es. In
mn 3
have

specil

iés(generally by reference to ISO 8601) the abstract values to which the time property is applicable, and tha

the corresponding fime property setings.
NOTE 1 — ASN.1 does not specify abstract values that are not supported by ISO 8601 representations.
NOTE 2 — The names of time properties and of their settings appear in the property assertions of the property settings subtype
notation (see clause 51).

NOTE 3 — ASN.1 recognizes an order relationship between TIME abstract values if they have the same properties and the same
settings of those properties. For those abstract values that include a time difference, an order relationship is only recognized

be

64

tween abstract values with the same time difference.
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Table 6 — Properties and settings for time abstract values

Abstract values that have this

Time property Names of property settings property setting
Basic nature of the abstract value Dat e See ISO 8601, 4.1.
Name: Basi ¢ All abstract values that are dates
Comment: The setting of this property identifies the only.
basic nature of the abstract value. All time abstract Ti ne See ISO 8601, 4.2.
values have this property. All abstract values that are a time-
of-day only.
Dat e- Ti ne See ISO 8601, 4.3.
All abstract values that ate'a date
and a time-of-day.
I nt erval See ISO 8601, 4.4!

All the time interval abstract
values.

Rec- | nterval

See ISO 8601, 4.5.

Alldhe fecurring interval abstr
values.

ct

Time-scale and accuracy for a date

Na::le: Dat e

Confment: This applies only to an abstract value that
inclydes identification of a date. It identifies the time-
scald and accuracy of that date.

NOTE — Any abstract value identifying more than one
date [for example, an interval) has a single setting for
Dat { that applies to both dates.

C (Century) Sce ISO 8601, 4.1.2.3 ¢).
All abstract values containing f
date that represents only a cenfury.
Y (Year only) See ISO 8601, 4.1.2.3 b).

All abstract values containing

date that represents only a yea.

YM(Y ear-Month)

See ISO 8601, 4.1.2.3 a).

All abstract values containing
date that uses the year-month 4
scale.

il
Ime-

YMD (Year-Month-Day)

See ISO 8601, 4.1.2.2.

All abstract values containing
date that uses the year-month-
time-scale.

lay

YD (Year-Day)

See ISO 8601, 4.1.3.2.

All abstract values containing
date that uses the year-day tim
scale.

YW(Y ear-Week)

See ISO 8601, 4.1.4.3.

All abstract values containing
date that uses the year-week tif
scale.

YWD (Year-Week-Day)

See ISO 8601, 4.1.4.2.

All abstract values containing
date that uses the year-week-d
time-scale.
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Table 6 — Properties and settings for time abstract values

Time property

Names of property settings

Abstract values that have this
property setting

Type of associated year
Name: Year

Comment: This applies only to an abstract value that
includes identification of one or more years or
centuries. Its setting identifies whether the year (or
century) identification is a "normal" year, a year in
the prr\leptin Gregnriﬂn Calendar (see 12 2) a vear

Basi c

All abstract values containing a
year in the range 1582 to 9999 (or
a century in the range 15 to 99).

Prol eptic

All abstract values containing a
year in the range 0 to 1581 (or a
century in the ranee 00 to 14)

that {s negative, or a year that requires more than four
digitp to represent it.

NOTE — Any abstract value involving more than one
year [(for example, an interval) has a single setting for
Year| that applies to both years.

NOTE — In the proleptic Gteggrian
calendar, a year value of-zero Jjas a
meaning which roughly
corresponds to thejyear’l BC (pee
1.2.2).

Negati ve

All abstract-yalues containing
year in therange —9999 to —0001
(or a century in the range —99
0.

]

L5, L6, L7, etc., to infinity
(Large)

All ‘abstract values containing
year whose decimal representafion
requires 5, 6, 7, etc., digits (o1 a
century whose decimal

representation requires 3, 4, 5,
etc., digits) respectively, whether
positive or negative.

Accyracy for a time
Nante: Ti ne

Confment: This applies only to an abstract value that
inclydes identification of a time-of-day. It identifies
the accuracy of that time-of-day.

NOTE — Any abstract value identifying more than one
timefof-day (for example, an interval) has a single
settipg for Ti ne that applies to both the time-of-days.

H (Hour)

See ISO 8601, 4.2.2.3 b).

All abstract values containing f
time-of-day to an accuracy of
hours.

HM(Heour-Minute)

See ISO 8601, 4.2.2.3 a).

All abstract values containing fi
time-of-day to an accuracy of
minutes.

HVS (Hour-Minute-Second)

See ISO 8601, 4.2.2.2.

All abstract values containing
time-of-day to an accuracy of
seconds.

HF1, HF2, HF3, etc., to infinity
(Hour-decimal-fraction)

See ISO 8601, 4.2.2.4 ¢).

All abstract values containing f
time-of-day to an accuracy of
hours to 1, 2, 3, etc., decimal
places.

HWF1, HMF2, HVF3, etc., to
infinity (Hour-Minute-fraction)

See ISO 8601, 4.2.2.4 b).

All abstract values containing f
time-of-day to an accuracy of
minutes to 1, 2, 3, etc., decimal
places.

HVBF1, HVBF2, HVBF3, etc., to

See ISO 8601, 4.2.2.4 a).

Tty
Hour-Minute-Second-Fraction

All abstract values containing a
time-of-day to an accuracy of
seconds to 1, 2, 3, etc., decimal
places.
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Table 6 — Properties and settings for time abstract values

Time property

Names of property settings

Abstract values that have this
property setting

Local or UTC time-scale for a time
Name: Local - or- UTC

Comment: This applies only to an abstract value that
includes identification of a time. It identifies the time-
scale of that time (local time, UTC, or local time plus
the difference from UTC). Time differences are
determined by local administrations ASN 1 supports

L (Local time only)

See 38.2.2 and ISO 8601, 4.2.2
and 4.2.3.

All abstract values containing a
time-of-day that specifies local
time only.

Z (UTC only)

See ISO 8601, 4.2.4.

time|differences in the range —15 hours to +15 hours.
The flifference is positive if the local time is ahead of
or equal to UTC (see ISO 8601, 5.2.4.1). See also
J2.]L.

NOTIE — Any abstract value identifying more than one
time|(for example, an interval) has a single setting for
Locdl - or - UTC that applies to both times.

Al abstract values Comaining
time-of-day that specifies, UT(] and
not local time.

LD (Local time and the difference
from UTC)

See ISO 8601, 4.2.5.

All abstract valyesrcontaining
time-of-day thatspecifies loca
time and the/time (which may pe
negative)added to UTC to obthin
local fime.

Forih of interval specification

Name: | nt erval -t ype

Confment: This applies only to an abstract value that
is anfinterval or a recurring interval. It identifies the
form| of interval specification (a start and an end
point, a duration, a start point and a duration, or a
duration with an end point).

SE (Start and end points) See IS0 8601, 4.4.1 a).
All abstract values that specifyan
interval using a start and an enfd
point.

D (Duration only) See ISO 8601, 4.4.1 b) and 4.4.3.

All abstract values that specify]an
interval using only a duration.

SD (Start point andyduration)

See ISO 8601, 4.4.1 c).

All abstract values that specify]an
interval using a start point and|a
duration.

DE:(Duration and end point)

See ISO 8601, 4.4.1 d).

All abstract values that specify]an
interval using a duration and ap
end point.

Natyre of the start and/or end point specification
Nanfe: SE- poi nt

Comjment: This applies only to intervalstonrecurring
interjals using a start point or an end point or both.
The petting of this property identifi¢s the nature of the
start [point and/or end point that/foxms part of this
abstract value.

NOTE — All interval abstraet,values with both a start
poinf and an end point havea single setting for this
propprty, and for anylassociated properties related to
date jor time-of-day\

Therf are no interval abstract values that have
diffefent forms.of start point and end point. Thus all

Dat e

See ISO 8601, 4.1.

All abstract values that specify
start and/or end points using dftes
only.

Ti e

See ISO 8601, 4.2.

All abstract values that specify]
start and/or end points using tine-
of-day only.

Dat e- Ti ne

See ISO 8601, 4.3.

All abstract values that specify]
start and/or end points using a[date
and a time-of-day.

abstract ¥alues with both an interval start point and an
interpdl-end point have the same set of time
com artpotntand-theendpott-(but

see Table 7 for value notation for the end-point). This
is a difference from ISO 8601.

Recurrence specification
Name: Recurrence

Comment: This applies only to an abstract value that
is a recurring interval. It identifies the agreed limits
on the number of recurrences (or unlimited).

Unl i m t ed (No limit on the
number of recurrences, expressed
with an empty string for the
number of recurrences)

See ISO 8601, 4.5.

All abstract values representing an
unlimited number of recurrences of
an interval.

R1, R2, R3, etc., to infinity
(Number of recurrence digits)

See ISO 8601, 4.5.

All abstract values representing
recurrences of an interval that
require 1, 2, 3, etc. digits,
respectively, to express the number
of recurrences.
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Table 6 — Properties and settings for time abstract values

Abstract values that have this

Time property Names of property settings property setting
Midnight start or end of a day St art (Start-of-day) See ISO 8601, 4.2.3 a).
Name: M dni ght An abstract value containing a time
that represents midnight at the start

Comment: This applies only to an abstract value that fad
contains a time that represents midnight. It identifies o7aday.

whether this midnight value is the start of a day (often | End (End-of-day) See ISO 8601, 4.2.3 b).
represented as 00:00:00) or the end of a day (often
reprPQPnth as 24-:00-00)

An abstract value containing a time
that represents midnight at the end
of a day.

NOT|E — ASN.1 does not support the use of start and end points of intervals that have different time properties, as there.is only a
single SE- poi nt setting that governs the syntax of both the start point and the end-point. The start and end points are required to
use the same time format. This is a difference from ISO 8601.

38.2.2 ISO 8601 provides two basic representations for midnight: "2400" for midnight at the end of a day and "000"

for mjdnight at the start of a day (with any second or fractional part of a second containing onlyzero digits). Thepe are

not cqnsidered different representations for a single abstract value, but as distinct abstract values.
NOQTE 1 — This is because as a stand-alone time, they are clearly distinct and represent start of\addy and end of a day. Wheh used
in|conjunction with a day, "2400" on day x should be considered less than "0000" on day(xHl', despite having exactly th¢ same
pdsition on the time axis.
NOTE 2 — They have, respectively, the time property setting "M dni ght =End" and "N\dni ght =Start".
NOTE 3 — As with other time points, there are infinitely many distinct abstract values that are midnight at the start and end jof any
palticular day, depending on the accuracy of the seconds and fractional part{of Seconds. There are also further infinite $ets of
m{dnight abstract values based on the use of fractions of an hour or of a mifiate Tather than of seconds. (All these fractionall parts
willl be zero to various different accuracies if the abstract value is a midnight value.)

38.2. ISO 8601 provides two basic representations for duration (either weeks, or some combination of jears,
montlps, days, hours, minutes and seconds) as a component,6f*time intervals and recurring time intervals. Diffferent
stringp representing durations in ISO 8601 are considered te\represent different abstract values in ASN.1, except where
the only difference is the omission or inclusion of a zergdime component that does not change the duration (including
the a¢curacy of the duration) being represented. Inclusion or omission of zero time components is fully specifijed in
canortfical encoding rules, and in all the encodingtules of Rec. ITU-T X.691 | ISO/IEC 8825-2. There are nq time
properties (other than "Basi c=I nterval |nterval -type=D") associated with a duration, but restrictions cpn be
appli¢d to the time components of a duratiop; tequiring them to be absent or limiting their value (see 38.4.4).
NOTE 1 — There is an ISO 8601 requirement for prior agreement on the size of components (and particularly of fractional parts).
THis is normally handled by property.settings for the different accuracies. However, in the case of DURATI ON, for simplicity,
prpperty settings were not introducedito determine the accuracy of the components. Instead, inner subtyping constraints pn the
equivalent sequence type can be applied, as specified in 38.4.4, to record prior agreements on the components of a DURATI ON.

NOTE 2 —ISO 8601 require$ that use of a weeks component shall not be combined with the use of any other date component
(ygars, months, days), nofwith the use of an hours, minutes, or seconds time component. This restriction is also applied in
A$N.1 for consistency with-ISO 8601.

38.2.4  There is nO)defined order relation between the different DURATI ON abstract values unless they are exptessed
using|a single time\el¢ment (for example, weeks or months or days only), as there is no agreed international definitjon of
a durgtion of ongmonth or one year in terms of seconds.

38.3 Basic value notation and XML value notation for time abstract values with specified prol)erty
STItmgs

38.3.1  All time abstract values with the same time property settings have the same value notation, varied only by the
values of year, month, week, day, hour, minute, second, etc. (on the associated time-scale) that are used to distinguish
that abstract value from others with the same property settings.

38.3.2  The value notations for the time type shall be "TimeValue" and "XMLTimeValue":
TimeValue ::= tstring
XMLTimeValue ::= xmltstring

The content of the "tstring" and of the "xmltstring" is defined in 38.3.4 using the time component syntax that is defined
in column 3 of Table 7. Table 7 defines a number of possible notations for the different components (for example, the
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year component). The precise notation to be used depends on the property settings of the abstract value specified in
column 2. Properties not listed in column 2 have no effect on the notation to be used for the component. These time
component notations are normally defined by reference to an ISO 8601 representation (with which they are conformant),
but in order to avoid ambiguity in value notation, an additional Ccharacter is added to time components that designate a
century and not a full year, as specified in column 3 of Table 7.

38.3.3 Table 7 specifies (in column 3) the value notation and XML value notation for time components (listed in
column 1). Column 1 identifies a time component. Column 2 specifies the conditions in which a particular row is
applicable, in terms of the settings of properties associated with abstract values. Column 3 specifies the notation to be
used for that time component. The notation used in column 3 is that defined in ISO 8601, 3.4, with the addition of Cas a
century designator.

NOTE 1 - The ISO 8601 notatlon used 1n column 3 can be summarrzed as: Y 1s a year drglt M 1s a month digit or month

s or minus, and underhne represents Zero or more repetltlons (for example ”ﬂ:YYYYY") The ISO 8601 notation {$-ysed in
prgference to any other notation used in this Recommendation | International Standard in order to make the linkage to\[S(Q) 8601
cl¢ar.

NOTE 2 — Clause J.2 provides a tutorial on ISO 8601 key concepts that will help in understanding this hotation. Sde also
cljuse G.3 for examples of the resulting value notation.

Table 7 — Value notation for time abstract values with specific properties and-settings

Time component Property Value notation syntax
Year| component " Year =Basi c" ISO 8601, 4.1.2.3 c) followed by the character LATIN
and " Dat e=C' CAPITAL LETTER €: [YYC]
or
"Year=Prol eptic"
and " Dat e=C"
Year| component "Year =Negati ve" 1SO 8601,:4.1.2.4 d) followed by the character LATIN
and " Dat e=C" CAPITAL LETTER C: [+YYY(C]
or
" | " _w The number of repetitions of Y shall be zero for
Year=Ln" and"Date=C "Year =Negat i ve" and equal to n-4 for " Year =Ln" .
Y ear] component " Year =Basi ¢" 1ISO 8601,4.1.2.2: [YYYY]
and Dat e isnot C
or

"Year =Pr ol eptig"
and Dat e is not.C

Year|component "Year=Neg@at i ve" and Date | ISO8601,4.1.2.4¢): [£YYYYY]
is not C

or The number of repetitions of Y shall be zero for

"Year=Ln" andDateisnotC | "Year=Negative" and equal to n-4 for " Year =Ln".

Month component Any 1SO 8601, 4.1.2.3 a): [-MM]

Week component Any ISO 8601, 4.1.4.3: [-Www]

Day fomponent "Year =YMD' 1SO 8601, 4.1.2.2 Extended format: [-DD]

Day fomponent "Year =YD' ISO 8601, 4.1.3.2 Extended format: [-DDD]

Day fomponent "Year =YWD" 1SO 8601, 4.1.4.2 Extended format: [-D]

Houts c6mponent " Basi c=Ti nme" 1SO 8601, 4.2.2.3 b): [hh]
Or
"Basi c=I nterval " and The hours component value notation 24 shall always be used
" SE- poi nt =Ti ne" for the abstract value "midnight at end of day" and the hours

component value notation 00 for "midnight at start of day".
or

"Basi c=Rec- I nterval " and
" SE- poi nt =Ti ne"
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Table 7 — Value notation for time abstract values with specific properties and settings

Time component

Property

Value notation syntax

Hours component

" Basi c=Dat eTi ne"
or

"Basi c=I nterval " and
" SE- poi nt =Dat eTi ne"

or

"Basi c=Rec-I nterval "
and

1SO 8601, 4.3.2 Extended format: [Thh]

The value notation T24 shall always be used for the hours

component of the abstract value "midnight at end of day" and

the value notation TOO for "midnight at start of day".

" SE- poi nt =Dat eTi ne"

Mintites component Any ISO 8601, 4.3.2 Extended format: [:mm]
Seconds component Any ISO 8601, 4.3.2 Extended format: [:ss]
Decimal fraction Any 1SO 8601, 4.2.2.4: [,hh] or [.hh], [,mm] or [.mm}, or

component of hour,
minyte, or second

[,ss] or [.ss]

NOTE — It is recommended that in any, given ASN.1 modu
the comma or full stop be consistently‘used for the decima

sign.

le,

Decimal fraction
component of year, month,
weeli, or day in a duration
(see J.2.6, Note)

"Basi c=I nterval " and

"Interval -type=D'
or

"Basi c=I nterval " and
"I nterval -type=SD’

or

"Basi c=I nterval " and
"Interval -type=DE"

1SO 8601, 4.4.3.2: [,nn] or [.nny

NOTE — It is recommended-that in any given ASN.1 modu
the comma or full stop be-eonsistently used for the decima
sign.

le,

UT( designator
component

"Local - or-UTC=Z"

1SO8601, 4.2.4: [Z]

Timg difference
component

"Local - or- UTC=LD"

ISO 8601, 4.2.5.2 Extended format: [£hh] or [£hh:mm]

The time difference component shall be the exact time
difference in minutes if it is not an exact multiple of hours

NOTE — This means that the minutes component has to be
present unless the difference between local time and UTC
integral number of hours.

S an

Durdtion component

"I nterval -type=D"'
or

"I nter,val -t ype=SD'
or

“Int erval -t ype=DE"

ISO 8601, 4.4.3.2:
see 38.3.6

Timg interval

"I nterval -type=SE"
or
"I nterval -type=SD"
or

"I nterval -type=DE"

ISO 8601, 4.4 Extended formats:

Start point component (" | nt er val -t ype=SE" or

"I nterval -type=SD") or duration component
("I'nterval -type=DE"), followed by [/ ], followed by
duration component (" | nt er val -t ype=SD") or end pq
component ("I nterval -type=SE" or"I nterval -
type=DE").

int

Start point component

Depends on SE- poi nt setting

This is determined by the setting of SE- poi nt , which shall be
interpreted as a setting of the Basi ¢ property for representing
this component. The Dat e, Year, Ti ne, and Local - or -

UTC property settings shall then be used to determine the
format of the start point component.
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Table 7 — Value notation for time abstract values with specific properties and settings

Time component Property Value notation syntax

End point component Depends on SE- poi nt setting This is determined by the setting of SE- poi nt , which shall be
interpreted as a setting of the Basi ¢ property for representing
this component. The Dat e, Year, Ti ne, and Local - or -

UTC property settings shall then be used to determine the
format of the end point component. It is permissible
(optionally) to omit the time difference component if the

same as the difference for the start point.

difference between UTC and local time for the end point is the

NOTE = ThiS S Tot a3 generat as 15U 8001, but 15 resticydd to
these cases for simplicity.
Recyrring time intervals "Recurrence=Unlimted" ISO 8601, 4.5 Extended format: [R/] followed by, the'time
interval component.
Recyrring time intervals "Recurrence=R1", ISO 8601, 4.5 Extended format: [Rnn/]followed by the tithe
"Recurrence=R2", interval component.
"Recurrence=R3", etc.
38.3.4 The value of the "tstring" shall be the concatenation of the character encodings of the time compgnents

(deteymined by the settings of their properties in accordance with Table 6), preceded\and followed by a QUOTA

MAR|
encod
surrol

N

N

38.3.1
N

38.3.4
follov

38.3.¢

38.3.¢

K (34) character (") as specified in 12.17. The value of the "xmltstring" shall\be’/the concatenation of the cha
ings of the time components (determined by the settings of their propertiessin accordance with Table 6), W]
nding QUOTATION MARK characters.

DTE 1 — The value notation and XML value notation are canonical exceptfor;
a) the varying representations of duration; and
b) the varying use of comma or full stop for the decimal sepatator; and

¢) the varying use of hours and minutes or hours only.for time difference components that are an integral nun
hours; and

d) the inclusion or omission of a time difference:component in the end point of an interval (with both a starf
and an end point) when the time differencexf’'the end point is the same as the time difference in the start po

DTE 2 — Examples of the value notation are providedsin G.3.

The notations for the time components-shall be concatenated in the order specified in ISO 8601.
DTE — This means the most significant time' cemponent first and the zone designator (time difference component or Z) la:

b The basic value notation and the XML value notation for the duration component are specified
bing subclauses.

.1 The value notation shallbe [P] (see ISO 8601, 4.4.3) followed by either:

a) a year-month-day designation (see 38.3.6.2) optionally followed by an hours-mins-sec desig
(see 38.3.6.3); or

b) aweekydesignation (see 38.3.6.4); or
¢) amhours-mins-sec designation (see 38.3.6.3).
.2 Ayear-month-day designation shall be one or more (in order) of:

d) ' ayear designation (see 38.3.6.5);

TTON
racter

ithout

ber of

point
int.

—

n the

hation

b)—a month designation (3¢¢ 38.3.0.0);

c) aday designation (see 38.3.6.7).

38.3.6.3 An hours-mins-secs designation shall be [T] followed by one or more (in order) of:

a) an hours designation (see 38.3.6.8); or
b) a minutes designation (see 38.3.6.9); or

¢) aseconds designation (see 38.3.6.10).

38.3.6.4 A week designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [W].
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38.3.6.5 A year designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [Y].

38.3.6.6 A month designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [M].

38.3.6.7 A day designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [D].

38.3.6.8 An hours designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [H].

38.3.6.9 A minutes designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [M].

38.3.¢.10 A seconds designation shall consist of one or more digits optionally followed by a fractioma] part
(see 38.3.6.12) followed by [S].

38.3.¢.11 The integral part of a designation shall not contain leading zeros unless it is the single digitizero, optipnally
followed by a fractional part. There shall be at least one digit in the integral part if there is a following\ffactional pqrt.

38.3.¢.12 A fractional part shall consist of a decimal separator (which shall be either a full stop.6r’a comma), followed
by ong or more decimal digits.

38.3.6.13 If a designation contains a fractional part, there shall be no following designatign,
38.3.¢.14 Value notations expressing a duration to different accuracies represent different abstract values.

EXAMPLE 1: The following value notations all represent different abstract valyes:
a) P29M(or POY29M) -- 0 years, 29 months to an accuracy of l'moenth.
b) P29MID (or POY29MID) -- 0 years, 29 months, 0 days to arlaccuracy of 1 day.

c) P29MI0S (or POY29MODTOHOMDS) -- O years, 29 months, 0 days, 0 hours, 0 minutes, 0 seconds,|to an
accuracy of 1 second.

d) P29Mr0. OOH (or POY29MODTO, 00H) -- 0 years, 29 months, 0 days, 0 hours, to an accuracy of one-
hundredth of an hour.

e) P29Mro. 000S (or POY29MDDTOHOM), 000S) -- O years, 29 months, 0 days, 0 hours, 0 mihutes,
0 seconds, to an accuracy of 1 millisecond.

EXAMPLE 2: The following value notations\allt'represent the same abstract value (0 years, 29 months, 0 days, 0 hours,
0 minjutes) to an accuracy of one-hundredth‘ef a minute:

a) POY29MDDTOHO. 00M
b) POY29MDDTO. 00M
c) POY29MIOHO. GO
d) POY29MT0-DON

¢) P29MDITOHO. 00M

f)  P29WBDTO. 00M

g) <P29MIOH0. 00M

)¢ P29Mr0. 00M

38.4 Useful time types

The following useful time types are defined, and are expected to cover most normal requirements of application
designers.

NOTE — These definitions use the property setting subtype notation specified in clause 51. Where alternative time-scales are
required, for example, use of a Year and Day calendar, defined time types (see Annex B) can be used, or the property setting
subtype notation can be used to define additional subtypes of the TI ME type (see G.3 for examples of properties and settings that
can be used).

38.4.1 The date type shall be referenced by the notation:
DateType ::= DATE
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and is defined as:

DATE ::= [UNIVERSAL 31] IMPLICIT TIME
(SETTINGS "Basic=Date Date=YMD Year=Basic")

38.4.2  The time-of-day type shall be referenced by the notation:
TimeOfDayType ::= Tl ME- OF- DAY
and is defined as:

TI ME- OF- DAY ::= [UNIVERSAL 32] IMPLICIT TIME
(SETTINGS "Basic=Time Time=HMS Local-or-UTC=L")

NOTE — This type allows midnight at start of day (00: 00: 00) as well as midnight at end of day (24: 00: 00).

38.4.1 The date-time type shall be referenced by the notation:
DateTimeType ::= DATE- TI ME

and i defined as:

DATE-TIME ::= [UNIVERSAL 33] IMPLICIT TI ME
(SETTINGS "Basic=Date-Time Date=YMD Year=Basic Time=HMS
Local-or-UTC=L")
NOTE — This type allows midnight at start of day (00: 00: 00) as well as midnight at end of day{24:-00: 00).

38.4.4  The duration type shall be referenced by the notation:
DurationType ::= DURATI ON

and i defined as:

DURATION ::= [UNIVERSAL 34] IMPLICIT TIME
(SETTINGS "Basic=Interval Interval-type=D"")

Any gubset of the TI ME type, all of whose abstract values have the' property settings " Basi c=I nterval | nterval -
typefD' (whether UNI VERSAL 34 or UNI VERSAL 14), is called a duration subtype. This type can be constraifed in
accorflance with the following subclauses.

38.4.4.1 Inner subtyping constraints can be applied\to any duration subtype using an equivalent sequencd type
(see 38.4.4.2).

NQTE — The inner subtyping constraint appliedto-the equivalent sequence type can be used to forbid or to require parficular
tithe components in the duration type, or to plase-fange constraints on the values of some or all time components of the dyration
type (see also 51.11.2).

38.4.4.2 The DURATI ON- EQUI VALENT ‘equivalent sequence type is:

DURATI ON- EQUI VALENT 4 = SEQUENCE {
years INTEGER/(0..MAX) OPTIONAL,
months INTEGER'(0..MAX) OPTIONAL,
weeks INTEGER (0..MAX) OPTIONAL,
days INFEGER (0..MAX) OPTIONAL,
hours INTEGER (0..MAX) OPTIONAL,

minutes JINTEGER (0..MAX) OPTIONAL,

seconds ) 'INTEGER (0..MAX) OPTIONAL,

fractional-part SEQUENCE {
number-of-digits INTEGER(1..MAX),
fractional-value INTEGER(0..MAX) } OPTIONAL }

where the years component of the equivalent sequence type corresponds to the years time component of the abstract
value of the duration type, and so on.

38.4.4.3 Constraints placed on the components of the equivalent sequence type are constraints on the corresponding
time components of the duration type.

NOTE 1 — The rules for duration types require that at least one of the time components be present (see 38.2.3), but that no other
time components be present when the week is present. Use of an inner subtyping constraint that violated these rules would be an
illegal specification.

NOTE 2 — The fractional-part always applies to the least significant time component that is present in the abstract value.

38.4.5 The basic value notation and the XML value notation for all the useful time types shall be the value notation
for the TI ME type (see 38.3.2), restricted to notation for those abstract values that are present in the useful time type.
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39

The character string types

These types consist of strings of characters from some specified character repertoire. It is normal to define a character
repertoire and its encoding by use of cells in one or more tables, each cell corresponding to a character in the repertoire.
A graphic symbol and a character name are also usually assigned to each cell, although in some repertoires, cells are left
empty, or have names but no shapes (examples of cells with names but no shape include control characters such as EOF
in ISO/IEC 646 and spacing characters such as THIN-SPACE and EN-SPACE in ISO/IEC 10646).

In general, the information associated with a cell denotes a distinct abstract character in the repertoire even if that
information is null (no graphic symbol or name is assigned to that cell).

The ASN.1 basic value notation for character string types has three variants (which can be combined), specified
formally below:

The 4
use e
(see |

40
40.1

"Rest
"Unrd

40.2
type i
40.3

spacing characters; this is the "cstring" notation.

used for more than one character in the repertoire.
NOTE 2 — Such a representation can be ambiguous in a printed representation when. spacing charac
different widths are present in the repertoire or the specification is printed with a proportional-spacing font
b) A listing of the characters in the character string value by giving a series of ASN.1 value referencd
have been assigned the character; a set of such value references/js—/defined in the nj
ASN1- CHARACTER- MODULE in clause 42 for the ISO/IEC 10646 character repertoire and fd
| A5St ri ng character repertoire; this form is not available for other character repertoires unless th
assigns to such value references using the value notation described itna) above or c) below.

c¢) A listing of the characters in the character string value by ,idéntifying each abstract character 1
position of its cell in the character repertoire table(s); this. form is available only for | A5St
Uni ver sal String, UTF8St ri ng and BMPSt ri ng.

ASN.1 XML value notation for character string types uses the "xmlcstring" notation, which includes the abi
cape sequences for certain special characters, and for specification of characters using decimal or hexadd
2.15).

Notation for character string types
The notation for referencing a charactér!string type (see 3.8.12) shall be:

CharacterStringType ::=
RestrictedCharacterStringType
| UnrestrictedCharacterStringType

FictedCharacterStringType"(is) the notation for a restricted character string type and is defined in claus
strictedCharacterStringType" is the notation for the unrestricted character string type and is defined in 44.1.

The tag of eaclrxestricted character string type is specified in 41.1. The tag of the unrestricted character
5 specified in 442.

The notation for a character string value shall be:

€haracterStringValue ::=
RestrictedCharacterStringValue
| UnrestrictedCharacterStringValue

a) A representation of the characters in the string using assigned graphic symbols, possibly including

NOTE 1 — Such a representation can be ambiguous in a printed representation when the same graphic symbol is

ers of

s that
odule
r the
b user

y the
i ng,

ity to
cimal

c 41.

string

XMLCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

"RestrictedCharacterStringValue" and "XMLRestrictedCharacterStringValue" are defined in 41.8 and 41.9 respectively.
"UnrestrictedCharacterStringValue" and "XMLUnrestrictedCharacterStringValue" are notations for an unrestricted
character string value and they are defined in 44.7.
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This clause defines types whose values are restricted to sequences of zero, one or more characters from some
specified collection of characters. The notation for referencing a restricted character string type shall be

"Rest

Each

rictedCharacterStringType":

RestrictedCharacterStringType ::=

BMPSt ri ng

General String
GraphicString

| A5String

| SC646St ri ng
NunericString

T61String

I

I

I

I

I

| Printabl eString
| Tel et exString
I

I

I

I

I

Uni versal String
UTF8Stri ng

Vi deot exStri ng
Vi si bl eString

a) the tag assigned to the type; and

'RestrictedCharacterStringType" alternative is defined by specifying:

b) aname (e.g., Nunmeri ¢St ri ng) by which the type is referenced; and

c) the characters in the collection of characters used in defining(the type, by reference to a table listif
character graphics or by reference to a registration numbgr in the ISO International Register of (
Character Sets (see 1SO International Register of Coded Character Sets to be used with E
Sequences), or by reference to ISO/IEC 10646.

Table 8 — List of restricted ¢character string types

g the
oded
scape

Name for referencing the type Universal Defining registration number®, table number, Nofes
class number or Rec. ITU-T X.680 | ISO/IEC 8824-1 clause

UTK8St ri ng 12 Subclause 41.16

Nurperi cString 18 Table 9 (Note 1)

Prifnt abl eStri ng 19 Table 10 (Notk 1)

TelletexString (T61String) 20 6, 87, 102, 103, 106, 107, 126, 144, 150, 153, 156, (Notg 2)
164, 165, 168 + SPACE + DELETE

Vi deot exStri ng 21 1, 13, 72, 73, 87, 89, 102, 108, 126, 128, 129, 144, (Notg 3)
150, 153, 164, 165, 168 + SPACE + DELETE

I A3String 22 1, 6 + SPACE + DELETE

G 4phicString 25 All G sets + SPACE

Vi i bl eString(l SC646Stri ng) 26 6 + SPACE

Genjer al Ster-bng 27 All G and all C sets + SPACE + DELETE

Unilver'sal String 28 See 41.6

BVRSt1 nq 20 See 41 15

a)

The defining registration numbers are listed in ISO International Register of Coded Character Sets to be used with Escape

Sequences.

NOTE 1 —The type-style, size, colour, intensity, or other display characteristics are not significant.
NOTE 2 —Register entries 6 and 156 can be used instead of 102 and 103.

NOTE 3 —The entries corresponding to these registration numbers provide the functionality of CCITT Rec. T.100 and Rec. ITU-

TT.1

01.
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41.1 Table 8 lists the name by which each restricted character string type is referenced, the number of the universal

class tag assigned to the type, the defining registration number or table, or the defining text clause, and, where nece

ssary,

identification of a Note relating to the entry in the table. Where a synonymous name is defined in the notation, this is

listed in parentheses.

41.2 Table 9 lists the characters which can appear in the Nuneri cString type and Nurmeri cString character

abstract syntax.

Table 9 — NumericString

Name Graphic
Digits 0,1,..9
Space (space)
41.3 The following object identifier, OID internationalized resource identifier and object descripter.valu

assiged to identify and describe the Nuneri ¢St ri ng character abstract syntax:
{ joint-iso-itu-t asn1(1) specification(0) characterStrings(1) numericString(0) }
"/Joirft-ISO-ITU-T/ASN.1/Specification/Character_Strings/Numeric_String"
and

"NunjericString character abstract syntax"

NOTE 1 — This object identifier value can be used in CHARACTER STRI NG values and in’ other cases where there is a n
cary the identification of the character string type separate from the value.

NOTE 2 — A value of a Nurrer i ¢St ri ng character abstract syntax may be encoded.by:

syntax is identified by the object identifier associated with those'rtiles in ISO/IEC 10646, Annex N.

b) The ASN.1 encoding rules for the built-in type NunerjcString. In this case the character transfer syi
identified by the object identifier value {j oi nt -i so-i tu-t\asnl(1) basic-encoding(1)}.

414 Table 10 lists the characters which can appear invthe Printabl eString type and Printabl eSt
charafter abstract syntax.

Table 10 — PrintableString

Name Graphic
Latin‘eapital letters AB, ..Z
Llatin small letters a,b,..z

Digits 0,1,...9

SPACE (space)

APOSTROPHE '
LEFT PARENTHESIS (
RIGHT PARENTHESIS )
PLUS SIGN +
COMMA )

HYPHEN-MINUS -

S are

eed to

a)  One of the rules given in ISO/IEC 10646 for encoding the absftact characters. In this case the character tjansfer

tax is

ring

ELLL STAOD

SOLIDUS /
COLON
EQUALS SIGN =
QUESTION MARK ?
41.5 The following object identifier, OID internationalized resource identifier and object descriptor values are

assigned to identify and describe the Pri nt abl eSt ri ng character abstract syntax:
{ joint-iso-itu-t asn1(1) specification(0) characterStrings(1) printableString(1) }
""/Joint-ISO-ITU-T/ASN.1/Specification/Character_Strings/Printable_String"
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and

"PrintableString character abstract syntax"

NOTE 1 — This object identifier value can be used in CHARACTER STRI NG values and in other cases where there is a need to
carry the identification of the character string type separate from the value.

NOTE 2 — A value of a Pri nt abl eSt ri ng character abstract syntax may be encoded by:

a)  One of the rules given in ISO/IEC 10646 for encoding the abstract characters. In this case the character transfer
syntax is identified by the object identifier associated with those rules in ISO/IEC 10646, Annex N.

b)  The ASN.I encoding rules for the built-in type Printabl eString. In this case the character transfer syntax is
identified by the object identifier { j oi nt-iso-itu-t asnl(1l) basic-encoding(1) }.

41.6 The characters which can appear in the Universal String type are any of the characters allowed by
ISO/IEC 10646.

41.7 Use of this type invokes the conformance requirements specified in ISO/IEC 10646.
NOTE — Clause 42 defines an ASN.1 module containing a number of subtypes of this type for the "Collections of* grhphics
chiracters for subsets" defined in ISO/IEC 10646, Annex A.

41.8 The "RestrictedCharacterStringValue" notation for the restricted character string types shall be "cstring|' (see
12.14)), "CharacterStringList", "Quadruple", or "Tuple". "Quadruple" is only capable of defining d,character strjng of
lengtl) one, and can only be used in value notation for Uni ver sal Stri ng, UTF8St ri ng or BMPSt'r i ng types. "Tuple"
is only capable of defining a character string of length one, and can only be used in value notation for | A5St ri ng {ypes.

RestrictedCharacterStringValue ::=
cstring
| CharacterStringList
| Quadruple
| Tuple

CharacterStringList ::= "{" CharSyms "} "

CharSyms ::=
CharsDefn
| CharSyms "," CharsDefn

CharsDefn ::=
cstring
| Quadruple
| Tuple
| DefinedValue

Quadruple ::="{" Group- "," Plane "," Row "," Cell "} "
Group ::=number

Plane  ::=number

Row »=mnumber

Cell ::= number

Tuple ::="{" TableColumn "," TableRow "} "
TableColumn ::= number

TableRow ::= number

NOTE 1 — The "cstring" notation can only be used unambiguously on a medium capable of displaying the graphic symbols for
the characters which are present in the value. Conversely, if the medium has no such capability, the only means of
unambiguously specifying a character string value that uses such graphic symbols is by means of the "CharacterStringList"
notation, and only if the type is Universal String, UTF8String, BVWPString or | A5String, and the "DefinedValue"
alternative of "CharsDefn" is used (see 42.1.2).
NOTE 2 — Clause 42 defines a number of "valuereference"s which denote single characters (strings of size 1) of type BMPSt ri ng
(and hence Uni ver sal String and UTF8St ri ng) and | A5St ri ng.
EXAMPLE — Suppose that one wishes to specify a value of "abcXdef" for a Uni ver sal St ri ng where the character "X" is
not representable on the available medium, this value can also be expressed as:

IMPORTS BasicLatin, greekCapitalLetterSigma FROM ASN1-CHARACTER-MODULE
{ joint-iso-itu-t asn1(1) specification(0) modules(0) iso10646(0) };

MyAlphabet ::= UniversalString (FROM (BasicLatin | greekCapitalLetterSigma))
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mystring MyAlphabet ::= { "abc" , greekCapitalLetterSigma , "def" }

NOTE 3 — When specifying the value of a Uni ver sal String, UTF8String or BWPSt ri ng type, the "cstring" notation should

no

t be used unless ambiguities arising from different graphic characters with similar shapes have been resolved.

EXAMPLE — The following "cstring" notation should not be used because the graphic symbols 'H', 'O', 'P' and 'E' occur in
the BASIC LATIN, CYRILLIC and BASIC GREEK alphabets and thus are ambiguous.

IMPORTS BasicLatin, Cyrillic, BasicGreek FROM ASN1-CHARACTER-MODULE
{ joint-iso-itu-t asn1(1) specification(0) modules(0) iso10646(0) };

MyAlphabet ::= UniversalString (FROM (BasicLatin | Cyrillic | BasicGreek))
mystring MyAlphabet ::= "HOPE"

An alternative unambiguous definition of nyst ri ng would be:

Fq
C:

41.9

Whitg
"XM]
explig

41.10
escap

Ni
th
X

41.11

41.12
prody

mi;stning ;45;4 |Phol\nf{nncini atin) - "IHHOPE"
AN 4

rmally, nystri ng is a value reference to a value of a subset of M/Al phabet , but it can, by the value mapping rules 6f)Annex
be used wherever a value reference is needed to this value within MyAl phabet .

The "XMLRestrictedCharacterStringValue" notation is:
XMLRestrictedCharacterStringValue ::= xmlcstring

space  shall not occur around "XMLValue" in "XMLTypedValue" (see 16.2) forl an
| RestrictedCharacterStringValue" except where this notation is used in an encoding) and the encoding|rules
itly allow the whitespace (see Rec. ITU-T X.693 | ISO/IEC 8825-4, 39.3.2).

There are characters which cannot be directly represented in "xmlcstring", These shall be represented using the
e sequences specified in 12.15.

DTE — If the restricted character string value contains characters which are notAISOAEC 10646 characters specified in 12.15.1,
pse cannot be represented in "xmlcstring", and such values cannot be transferréd using XML Encoding Rules (see Rec. [TU-T
693 | ISO/IEC 8825-4).

The "DefinedValue" in "CharsDefn" shall be a reference toawalue of that type.

The "number" in the "Plane", "Row" and "Cell" prdductions shall be less than 256, and in the "Grroup
ction it shall be less than 128.

The "Group" specifies a group in the coding space of the UCS, the "Plane" specifies a plane within the group,

Row" specifies a row within the plane, and the™"'Cell" specifies a cell within the row. The abstract character

ified by this notation is the abstract character\for the cell specified by the "Group", "Plane", "Row", and '[Cell"

NOTE — Application designers should consider carefully the conformance implications when using open-ended character] string

the B
chara

es such as General String, G aphi cString, and Uni ver sal Stri ng without the application of constraints. Careful fext on
formance is also needed for bounded\but large character string types such as Tel et exStri ng.

The "number" in the "TableColumn" production shall be in the range zero to seven, and the "number" n the

Row" production shall-b¢~in the range zero to fifteen. The "TableColumn" specifies a column and the

nly for | A5St ri ng-when the code table contains Register Entry 1 in columns 0 and 1 and Register Entry 6 in

BVPSt 1 i\ng is a subtype of Uni ver sal Stri ng that has its own unique tag and contains only the characfers in
sic Multilingual Plane (those corresponding to the first 64K-2 cells, less cells whose encoding is used to address
ters outside the Basic Multilingual Plane) of ISO/IEC 10646. It has an associated type defined as:

UniversalString (Bmp)

where Bnp is defined in the ASN.l1 module ASN1- CHARACTER- MODULE (see clause 42) as the subtype of
Uni ver sal Stri ng corresponding to the "BMP" collection name defined in ISO/IEC 10646, Annex A.

NOTE 1 —Since BVPSt ri ng is a built-in type, it is not defined in ASN1- CHARACTER- MODULE.
NOTE 2 — The purpose of defining BMPSt ri ng as a built-in type is to enable encoding rules (such as BER) that do not take

ac

count of constraints to use 16-bit rather than 32-bit encodings.

NOTE 3 —In the value notation all BMPSt ri ng values are valid Uni ver sal String and UTF8St ri ng values.

41.16

UTF8String is synonymous with Universal String at the abstract level and can be used wherever

Uni ver sal String is used (subject to rules requiring distinct tags) but has a different tag and is a distinct type.

NOTE — The encoding of UTF8St ri ng used by BER and PER is different from that of Uni ver sal Stri ng, and for most text will
be less verbose.
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42 Naming characters, collections and property category sets

This clause specifies an ASN.1 built-in module which contains the definition of a value reference name for each
character from ISO/IEC 10646, where each name references a Uni ver sal Stri ng value of size 1. This module also
contains the definition of a type reference name for each collection of characters from ISO/IEC 10646, where each name
references a subset of the Uni ver sal Stri ng type. Finally, it contains the definition of a "typereference" name for the
set of characters in each general category of character properties that are listed in 4.5 of The Unicode Standard, where
each name references a subset of the Uni ver sal Stri ng type.

NOTE — These values are available for use in the value notation of the Uni ver sal Stri ng type and types derived from it. All of

the value and type references defined in the module specified in 42.1 are exported and must be imported by any module that uses
them.

42.1 Specification of the ASN.1 Module "ASN1-CHARACTER-MODULE"

The ILodule is not printed here in full. Instead, the means by which it is defined is specified.

NOTE — This Recommendation | International Standard is based on ISO/IEC 10646:2003. It canngt be applied
using later versions of this standard. The specification of the means by which the "ASN]1-CHARA(TER-
MODULE" is defined can only be applied with ISO/IEC 10646:2003.
42.1. The module begins as follows:
ASN1FCHARACTER-MODULE { joint-iso-itu-t asn1(1) specification(0) modules(0) is010646(0) }
"/Joinjt-ISO-ITU-T/ASN.1/Specification/Modules/ISO_10646"
DEFINITIONS ::= BEGIN
-- All of the value references and type references defined within this
-- module are implicitly exported, and are available for import by any(module.
-- ISO/IEC 646 control characters:
nul IASString ::= {0, 0}
soh IASString ::= {0, 1}
stx IASString ::= {0, 2}
etx IASString ::= {0, 3}
eot IASString ::= {0, 4}
enq IASString ::= {0, 5}
ack IASString ::= {0, 6}
bel IASString ::= {0, 7}
bs IASString ::= {0, 8}
ht IAS5String ::= {0, 9}
If IAS5String ::= {0,10}
vt IASString ::= {0,11}
ff IASString ::= {0,12}
cr IASString ::= {0,13}
SO IASString ::= {0,14}
si IASString ::= {0,15}
dle IASString ::= {1, 0}
del IASString ::= {1, I}
de2 IASString ::=41,.2}
de3 IASString ;55, 3}
dc4 IASString;::= {1, 4}
nak IASStting ::= {1, 5}
syn IASString ::= {1, 6}
eth {ASString ::= {1, 7}
can IAS5String ::= {1, 8}
em L —JASString+={9}
sub IASString ::= {1,10}
esc IASString ::= {1,11}
is4 IASString ::= {1,12}
is3 IASString ::= {1,13}
is2 IASString ::= {1,14}
is1 IASString ::= {1,15}
del IASString ::= {7,15}

42.1.2  For each entry in each list of character names for the graphic characters (glyphs) shown in clauses 24 and 25
of ISO/IEC 10646, the module includes a statement of the form:

<nanedchar act er > BMPString ::= <t abl ecel | >
-- represents the character <iso10646name>, see ISO/IEC 10646
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where:
a) <i sol0646nane> is the character name derived from one listed in ISO/IEC 10646;
b) <namedcharact er> is a string obtained by applying to <i so10646name> the procedures specified in
42.2;
c) <tabl ecel | >is the glyph in the table cell in ISO/IEC 10646 corresponding to the list entry.
EXAMPLE

latinCapitalLetterA BMPString ::= {0, 0, 0, 65}

--rep

resents the character LATIN CAPITAL LETTER A, see ISO/IEC 10646

greekCapitalLetterSigma BMPString ::= {0, 0, 3, 163}

-- represents the character GRFEK CAPITAI | FTTER SIGMA see ISO/IEC 10646

42.1.3 For each name for a collection of graphic characters specified in ISO/IEC 10646, Annex A, a statemn)

included in the module of the form:

<nangdcol | ecti onstri ng>::= BMPString

(FROM (<al ternati vel i st>))

-- represents the collection of characters <collectionstring>,
-- see ISO/IEC 10646.
wherg:
a) <col |l ectionstring> isthe name for the collection of characters assigned in ISO/IEC 10646;
b) <nanedcol | ecti onstring> is formed by applying to <col | ectii onst ri ng> the procedures of 4
c) <alternativelist>isformed by using the <namedchar acter>s as generated in 42.2 for each
characters specified by ISO/IEC 10646.

The rgsulting type reference, <nanmedcol | ecti onst ri ng>, forms a litited subset. (See the tutorial in Annex H.)
NOTE — A limited subset is a list of characters in a specified subset. ‘Contrast this to a selected subset, which is a collec
chpracters listed in ISO/IEC 10646, Annex A, plus the BASIC LATIN collection.

EXAMPLE (partial)

space BMPString ::=1{0, 0, 0, 32}

exclatpationMark BMPString ::= {0, 0, 0, 33}

quotafionMark BMPString  ::= {0, 0, 0, 34}

--and soon

tilde BMPString ::=1{0,0,0, 126}

BasicLatin ::= BMPString
(FROM (space

| exclamationMark

| quotationMark

[ o -- and so on

| tilde)

) -

-- repfesents the collection of characters BASIC LATIN, see ISO/IEC 10646.

-- Thq ellipsis in this-example is used for brevity and means "and so on";

-- yoy cannot use this in an actual ASN.1 module.

42.1.4 ASO/IEC 10646 defines three levels of implementation. By default all types defing]

ASN1{ CHARACTER- MODULE, except for Level 1 and Level 2 conform to implementation level 3, since such typeq

ent is

2.3;
of the

ion of

d in
have

no r¢

STFICTioN 0N USe Ol COMDINING characlers.  Level I indicates tal impiementation fevel 1 13 required, L

vel 2

indicates that implementation level 2 is required, and Level 3 indicates that implementation level 3 is required. Thus,

the fo

llowing are defined in ASN1- CHARACTER- MODULE:

Levell ::= BMPString (FROM (BMPString(SIZE(1)) EXCEPT CombiningCharacters))

Level2 ::= BMPString (FROM (BMPString(SIZE(1)) EXCEPT CombiningCharactersType-2))

Level3 ::= BMPString

NOTE 1 — Conbi ni ngChar act ers and Conbi ni ngChar act er sType- 2 are the <namedcollectionstring>s corresponding to
"COMBINING CHARACTERS" and "COMBINING CHARACTERS B-2", respectively, defined in ISO/IEC 10646, Annex A.

NOTE 2 — Level 1 and Level 2 will be used either following an "IntersectionMark" (see clause 50) or as the only constraint in a
"ConstraintSpec". (See G.2.7.1 for an example.)

NOTE 3 — See H.2.5 for more information on this topic.
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42.1.5 For each abbreviation and each description listed in The Unicode Standard, Table 4-5, two statements are
included in the module of the form:

<categoryabbreviation> ::= UniversalString (FROM (<alternativelist>))
-- represents the set of characters with the property
-- category <categoryabbreviation>.

<categorydescription> UniversalString ::= <categoryabbreviation>
where:

a) <categoryabbreviation> is the abbreviation for the general category of character properties listed in The
Unicode Standard, Table 4-5 (for example, Lu or Nd or Pi );

b) <categorydescription> is the description for the same general category of characters, with the initial letter
of all words uppercased, the comma and all spaces removed, and all description in parentheses removed
(for example, Let t er Upper case or Nuneri cDi gi t or Punctuationlnitial Quote);

c¢) The <alternativelist> for each <categoryabbreviation> is a list of the <namedcharacter> names profluced
by 42.2 for each of the characters listed in The Unicode Character Database (version+3.2.0) of The
Unicode Standard that have the corresponding <categoryabbreviation>.

NOTE — The Unicode name for a character is the same as the <iso10646name> for that character.

42.1.¢ For the initial letter of each abbreviation listed in The Unicode Standard, Table)4-5, two statemenfs are
included in the module of the form:

<categoryabbreviationletter> ::= UniversalString (FROM (<alternativelist>))
-- represents the set of characters with any category property
-- with the initial letter <categoryabbreviationletter>.

<maincategorydescription> UniversalString ::= <categoryabbreviationletter>
wherg:

a) <categoryabbreviationletter> is the first letter of thevabbreviation for the general category of chafacter
properties listed in The Unicode Standard, Table4=5 (for example, L or N or P);

b) <categorydescription> is the first word of the:description for the same general category of characteqs (for
example, Let t er or Nurrer i ¢ or Punct uati on) ;

c) The <alternativelist> for each <categoryabbreviationletter> is a list of the <namedcharacter> pames
produced by 42.2 for each of thegharacters listed in The Unicode Character Database (version 3.2.0) of
The Unicode Standard that have.the corresponding <categoryabbreviationletter>.

NOTE — The Unicode name for a‘character is the same as the <iso10646name> for that character.
42.1.7 The module is terminated by:the statement:

END

42.1.8 A user-defined equivalent of the example in 42.1.3 is:

BasicLatin ::=. BMPString (FROM (space..tilde))
-- represents'the collection of characters BASIC LATIN,
-- see ISQ/IEC 10646.

42.2 A <nahedchar act er > is the string obtained by taking an <i so10646nane> (see 42.1.2) and applying the
folloyingalgorithm:

a) each upper-case letter of the <i so10646nanme> is transformed into the corresponding lower-case [letter,
unless the upper-case letter is preceded by a SPACE, in which case the upper-case Tetter is kept
unchanged;

b) each digit and each HYPHEN-MINUS is kept unchanged;

c¢) cach SPACE is deleted.

NOTE — The above algorithm, taken in conjunction with the character naming guidelines in Annex K of ISO/IEC 10646 will
always result in unambiguous value notation for every character name listed in ISO/IEC 10646.

EXAMPLE — The character from ISO/IEC 10646, row 0, cell 60, which is named "LESS-THAN SIGN" and has the
graphic representation "<" can be referenced using the "DefinedValue" of:

less-thanSign
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423 A <nanedcol | ectionstring> is the string obtained by taking <col | ecti onstri ng> and applying the
following algorithm:

a) each upper-case letter of the ISO/IEC 10646 collection name is transformed into the corresponding
lower-case letter, unless the upper-case letter is preceded by a SPACE or it is the first letter of the name,
in which case the upper-case letter is kept unchanged;

b) each digit and each HYPHEN-MINUS is kept unchanged;
c¢) each SPACE is deleted.

EXAMPLES
1) The collection identified in Annex A of ISO/IEC 10646 as:

PRPACQIC T A TIND
D7TOITC TOZIY T ATV

has the ASN.1 type reference:
BasicLatin

2) A character string type consisting of the characters in the BASIC LATIN collection, together with the BASIC
ARABIC collection, could be defined as follows:

My-Character-String ::= BMPString (FROM (BasicLatin | BasicArabic) )

NOTE — The above construction is necessary because the apparently simpler construction of:

My-Character-String ::= BMPString (BasicLatin | BasicArabic)
w¢uld allow only strings which were entirely BASIC LATIN or BASIC ARABIC but not.a’mixture of both.

43 Canonical order of characters

43.1 For the purpose of "ValueRange" subtyping and for possible use by encoding rules, a canonical orderjng of
charafters is specified for Universal String, UTF8String,-BMPString, NunericString, PrintableStfing,
VisibleString,and | A5String.

43.2 For the purpose of this clause only, a characters18 in one-to-one correspondence with a cell in a code [table,
whetHer that cell has been assigned a character name orshape, and whether it is a control character or printing character,
combjning or non-combining character.

43.3 The canonical order of an abstract character is defined by the canonical order of its value in the B2-bit
repregentation of ISO/IEC 10646, with low numbers appearing first and high numbers appearing last in the cangnical
order

43.4 Endpoints of "ValueRangges''within "PermittedAlphabet" notations (or individual characters) can be specified
using|either the ASN.1 value reférence defined in the module ASN1- CHARACTER- MODULE or (where the graphic symbol
is ungmbiguous in the context(ofjthe specification and the medium used to represent it) by giving the graphic symb¢l in a
"cstripg" (ASNL- CHARACTERSMODULE is defined in 42.1) , or by use of the "Quadruple" or "Tuple" notation of 41.§.

43.5 For Nurrer i €Sb¥i ng, the canonical ordering, increasing from left to right, is defined (see Table 9 of 41.3) as:
(space)O~1 2 3 4 5 6 7 8 9

The entire character set contains precisely 11 characters. The endpoint of a "ValueRange" (or individual characterf) can
be sp¢cifiéd'tising the graphic symbol in a "cstring".
NOTFE)- This order is the same as the order of the corresponding characters in the BASIC LATIN collection of ISO/IEC 1(646.

43.6 For Pri nt abl eStri ng, the canonical ordering, increasing from left to right and top to bottom, is defined (see
Table 10 of 41.4) as:

(SPACE) (APOSTROPHE) (LEFT PARENTHESIS) (RIGHT PARENTHESIS) (PLUS SIGN)
(COMMA) (HYPHEN-MINUS) (FULL STOP) (SOLIDUS) 0123456789 (COLON) (EQUAL SIGN)
(QUESTION MARK) ABCDEFGHI JKLMNOPQRSTUMWKYZabcdef ghi j kI rmopgr st uvwxyz

The entire character set contains precisely 74 characters. The endpoint of a "ValueRange" (or individual characters) can
be specified using the graphic symbol in a "cstring".
NOTE — This order is the same as the order of the corresponding characters in the BASIC LATIN collection of ISO/IEC 10646.

43.7 For Vi si bl eString, the canonical order of the cells is defined from the ISO/IEC 646 encoding (called
ISO 646 ENCODING) as follows:
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(ISO 646 ENCODING) - 32

NOTE — That is, the canonical order is the same as the characters in cells 2/0-7/14 of the ISO/IEC 646 code table.

The entire character set contains precisely 95 characters. The endpoint of a "ValueRange" (or individual characters) can
be specified using the graphic symbol in a "cstring".

43.8

For | A5St ri ng, the canonical order of the cells is defined from the ISO/IEC 646 encoding as follows:
(ISO 646 ENCODING)

The entire character set contains precisely 128 characters. The endpoint of a "ValueRange" (or individual characters)
can be specified using the graphic symbol in a "cstring" or an ISO 646 control character value reference defined in

42.1.1.
44 Definition of unrestricted character string types
This ¢lause defines a type whose values are the values of any character abstract syntax. In an OSI enyironmen

abstra
of the

Ni
or|

N
trg
(0]

44.1
"Unrd

44.2
44.3

44.4

ct syntax may be part of the OSI defined context set. Otherwise, it is referenced directly for each instance
unrestricted character string type.

DTE 1 — A character abstract syntax (and one or more corresponding character transfer syntaxes) can be defined
banization able to allocate ASN.1 OBJECT | DENTI FI ERs.

TE 2 — Profiles produced by a community of interest will normally determine the character\abstract syntaxes and ch
nsfer syntaxes that are to be supported for specific instances or groups of instances of CHARACTER STRI NG It will be u
b1 applications to include reference to supported syntaxes in an OSI Protocol Implemertation Conformance Statement.

The unrestricted character string type (see 3.8.89) shall~ybe referenced by the no
strictedCharacterStringType":

UnrestrictedCharacterStringType ::= CHARACTER STRING
This type has a tag which is universal class, number 29.

The type consists of values representing:
a) a character string value that may, but need not;*be the value of an ASN.1 character string type; and
b) identification (separately or together) of:

1) acharacter abstract syntax; and

2) the character transfer syntax.

The unrestricted character string type has an associated type. This associated type is used to support its

and syibtype notations.

44.5
norm.

SEQU

The associated type forvalue definition and subtyping, assuming an automatic tagging environment, is
itive comments):

ENCE {

identification CHOICE ¢{

syntaxes SEQUENCE {
abstract OBJECT IDENTIFIER,
transfer OBJECT IDENTIFIER }
-- Abstract and transfer syntax object identifiers --,

syntax OBJECT IDENTIFIER

t, this
fuse

y any
iracter

ual in

tation

value

(with

-- A single object identifier for identification of the

-- abstract and transfer syntaxes --,
presentation-context-id INTEGER

-- (Applicable only to OSI environments)

-- The negotiated OSI presentation context identifies the

-- abstract and transfer syntaxes --,

context-negotiation SEQUENCE {
presentation-context-id INTEGER,
transfer-syntax OBJECT IDENTIFIER }

-- (Applicable only to OSI environments)

-- Context-negotiation in progress, presentation-context-id

-- identifies only the

-- abstract-syntax, so the transfer syntax shall be specified --,
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transfer-syntax OBJECT IDENTIFIER
-- The type of the value (for example, specification that it is

-- the value of an ASN.1 type) is fixed by the application

-- designer (and hence known to both sender and receiver). This

-- case is provided primarily to support

-- selective-field-encryption (or other encoding

-- transformations) of an ASN.1 type --,

fixed NULL
-- The data value is the value of a fixed ASN.1 type (and hence
-- known to both sender and receiver) --},

strin
(WI

N
be}
44.6

44.7
stri
i den

44.8

45
45.1

wherg

45.2

46

N
tir]

Ni
46.1

g

data-value-descriptor ObjectDescriptor OPTIONAL
Thisprovides-human-readabletdentfeatonofthe-etassof
-- the value --,
value OCTET STRING }

H COMPONENTS {

s
data-value-descriptor ABSENT })

i dentification. However, the definition of the associated type provided here underlies the Gommonalities whicl
fween the embedded-pdv type, the external type and the unrestricted character string type.

The text of 36.6 and 36.7 also applies to the unrestricted character string type-

The value notation shall be the value notation for the associated type defined in 44.5, where the value
Ng- val ue component of type OCTET STRI NG represents an encoding-Using the transfer syntax specif
ification.

UnrestrictedCharacterStringValue ::= SequenceValue
XMLUnrestrictedCharacterStringValue ::= XMLSequenceValue

An example of the unrestricted character string type is"given in G.2.8.

Notation for types defined in clauses'46 to 48
The notation for referencing a type defined’in clauses 46 to 48 shall be:
UsefulType ::= typereference
"typereference" is one of those defined in clauses 46 to 48 using the ASN.1 notation.

The tag of each "UsefulFype" is specified in clauses 46 to 48.

Generalized time

DTE 1 — Earlier versions of this Recommendation | International Standard used different text (due to the evolution of tl
he standards), but(fhe technical content is unchanged from the first version of this Recommendation | International Stand

DTE 2 — The time type (see clause 38) gives more flexibility and should be preferred.

This type shall be referenced by the name:

DTE — The unrestricted character string type does not allow the inclusion of a dat a- val ue- descriptyof value togethdr with
the

N exist

bf the
ed in

e ISO

GeneralizedTime

46.2

84

The type consists of a calendar date, together with:

a) alocal time of day, including midnight at the start of a day, but excluding midnight at the end of a day, to

an accuracy of:

1) hours, minutes, and seconds (or seconds and fractions of a second to any number of decimal pl
or

2) hours and minutes (or minutes and fractions of a minute to any number of decimal places); or

3) hours (or hours and fractions of an hour to any number of decimal places); or

aces);

b) a UTC time of day, including midnight at the start of a day, but excluding midnight at the end of a day, to

any of the accuracies listed in a) above; or
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a local time of day as specified in a) above, together with the difference between local time and UTC.

NOTE — The time difference component is positive if the local time is ahead of UTC.

The type is defined, using ASN.1, as follows:

GeneralizedTime ::= [UNIVERSAL 24] IMPLICIT VisibleString

with the values of the Vi si bl eSt ri ng restricted to strings of characters which are either:

In cas
enabl

EXA]

a) a specification of a calendar date followed by a local time, consisting of:
1) a string representing the calendar date, as specified in ISO 8601, 4.1.2.2 — Basic format); followed
by:
NOTE 1 — This specifies a four-digit representation of the year, a two-digit representation of the month and
a two-digit representation of the day. without use of separators.
2) astring representing the time of day to an accuracy of one hour, one minute, one second, or fragtions
of a second (to any degree of accuracy), using either comma or full stop as the decimal sign (as specified
in ISO 8601, 4.2.2.2 and 4.2.2.3 — Basic format); optionally followed by:
3) adecimal fraction of a minute if seconds are omitted, or a decimal fraction of an hotr if minut¢s and
seconds are omitted (as specified in ISO 8601, 4.2.2.4); or
NOTE 2 —ISO 8601 specifies the use of either a comma or a full stop as the ‘décimal sign. There pre no
other separators present. It is recommended that in any given ASN.1 specificdtion, either comma or fijll stop
be consistently used as the decimal sign.
b) a specification of a calendar date and a UTC time consisting of the chatragters in a) above followed by an
upper-case letter Z; or
c) a specification of a calendar date, the local time, and the exact différence between local time and U[IC as

specified in ISO 8601, with the minutes component optionally omitted if the difference is an in|
number of hours.

NOTE 3 — Early work on ASN.1 canonical encoding tules assumed that there was no actual cong
accuracy, so that an abstract value that might be_represented with a seconds component of 3.00
regarded as the same abstract value as one that syas represented with a seconds component of 3, and f
the use of trailing zeros in canonical encoding fractional parts, and forbade the omission of seco

tegral

ept of
0 was
rbade
hds or

minutes and seconds. It also supported only the use of UTC time, not local time or local time with p time

difference component. This has not beenschanged in later editions of the ASN.1 standards, for back
compatibility. The TI ME type (introduicéd into ASN.1 in 2004) recognizes that abstract values can h
associated accuracy, and that (e.g), the representations of seconds as 3.000 and 3 produces different a
values, and that local time and~"UTC specifications represent different abstract values. The caq
encoding rules for Tl ME encede the full range of its abstract values, so use of TI ME may be preferred
specifications to the usc-of.Gener al i zedTi ne.

wards
hve an
bstract
onical
n new

e ¢), the part of the string formed, a$.in case a) represents the local time (t;), and the (signed) time differenge (t;)

es UTC to be determined. If t) s positive, local time is ahead of UTC. We can thus determine UTC as:
UTCist; —tp
MPLES

Case a)

"19851106210627. 3"
Local'time 6 minutes, 27.3 seconds after 9 pm on 6 November 1985.

Case b)

"19851106210627. 3Z"

Coordinated universal time as above.

Case ¢)

"19851106210627. 3- 0500"

Local time as in example a), with a coordinated universal time of 6 minutes, 27.3 seconds after 2 am on 7
November 1985.

Case d)

"198511062106. 456"
Local time 6.456 minutes after 9 pm on 6 November 1985.

Case ¢)
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46.4
46.5

47
471

"1985110621. 14159"
Local time 0.14159 hours after 9 pm on 6 November 1985.

The tag shall be as defined in 46.3.

The value notation shall be the value notation for the Vi si bl eSt ri ng defined in 46.3.

Universal time
This type shall be referenced by the name:
UTCTime

47.2

47.3

with the values of the Vi si bl eSt ri ng restricted to strings of characters which are the juxtaposition of:

The afternatives in b) above allow varying precisionsin the specification of the time.

In alt
is the

determined as follows:

EXAI
value

EXA]
value

Thc Lypc L«UIlbiblb Uf vaiucs ICPICDC[lLiIIg.
a) calendar date; and
b) time to a precision of one minute or one second; and

c) (optionally) a local time differential from coordinated universal time.
The type is defined, using ASN.1, as follows:
UTCTime ::= [UNIVERSAL 23] IMPLICIT VisibleString

a) the six digits YYMMDD where YY is the two low-order digits of the)Christian year, MM is the 1
(counting January as 01), and DD is the day of the month (01 to 319, and

b) either:

1) the four digits hhmm where hh is hour (00 to 23) and’mm is minutes (00 to 59); or

2) the six digits hhmmss where hh and mm are as in I)above, and ss is seconds (00 to 59); and
c) either:

1) the character Z; or

2) one of the characters + or -, followeddy hhmm, where hh is hour and mm is minutes.

brnative ¢) 1), the time is coordinated univetsal time. In alternative c¢) 2), the time (t;) specified by a) and b)
local time; the time differential (t7) specified by c) 2) above enables the coordinated universal time

Coordinated universal time is't; — tp

MPLE 1 —If local time ig”7am on 2 January 1982 and coordinated universal time is 12 noon on 2 January 198
of UTCTi e is either 6f:

— "8201021200Z"; or
— "8204020700- 0500".

MPLE 2 —Ifjlocal time is 7am on 2 January 2001 and coordinated universal time is 12 noon on 2 January 200
of UTCTi:tre is either of:

= ' "0101021200Z"; or

month

hbove
to be

2, the

1, the

— "0101020700-0500"

474
47.5

48
48.1

48.2
identi

86

The tag shall be as defined in 47.3.

The value notation shall be the value notation for the Vi si bl eSt ri ng defined in 47.3.

The object descriptor type
This type shall be referenced by the name:

ObjectDescriptor

The type consists of human-readable text which serves to describe an object. The text is not an unambiguous

fication of the object, but identical text for different objects is intended to be uncommon.
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NOTE - It is recommended that an authority assigning values of type OBJECT | DENTI FI ER to an object should also assign
values of type Obj ect Descri pt or to that object.

48.3

The type is defined, using ASN.1, as follows:
ObjectDescriptor ::= [UNIVERSAL 7] IMPLICIT GraphicString

The G aphi ¢St ri ng contains the text describing the object.

48.4
48.5

49

The tag shall be as defined in 48.3.

The value notation shall be the value notation for the G- aphi ¢St ri ng defined in 48.3.

.
Constrained tunas
—ORNtE a—yped

49.1

value
value
excep

In thq
secon|

49.2

(innefmost) set-of or sequence-of notation, not to the set-of or sequence-of/type.

N

49.3
type ¢
N
th

49.4
the s

49.5
be ap

o2 e e

The "ConstrainedType" notation allows a constraint to be applied to a (parent) type, either to restrict\its
b to some subtype of the parent or (within a set or sequence type) to specify that component relafions ap
of the parent type and to values of some other component in the same set or sequence value. It.also allo
tion identifier to be associated with a constraint.

ConstrainedType ::=
Type Constraint
| TypeWithConstraint

d alternative is defined in 49.5.

When the "Constraint" notation follows a set-of or sequence-of type ‘notation, it applies to the "Type"

DTE — For example, in the following the constraint ( Sl ZE( 1. . 64)) applie$ to the Vi si bl eStri ng, not the SEQUENCE
NamesOfMemberNations ::= SEQUENCE OF VisibleString{(SIZE(1..64))

When the "Constraint" notation follows the selectiontypt notation, it applies to the choice type, and not
f the selected alternative. Such a constraint is ignored (see 30.2).

DTE — In the following example, the constraint (W TH COVPONENTS {..., a ABSENT}) applies to the CHO CE type T,
b selected SEQUENCE type, and has no effect on the values of V.

T ::= CHOICE {

a SEQUENCE {
a INTEGER OPTIONAL,
b BOOLEAN

b
b NULL
Vi=a<T (WITHCOMPONENTS {..., a ABSENT})

When the "Constraint" notation follows a "PrefixedType" notation, the interpretation of the overall notaf
me regardless of whether the "PrefixedType" or the "Type" is considered as the parent type.

As a censcquence of the interpretation specified in 49.2, special notation is provided to allow a constrs
blied to.a'set-of or sequence-of type. This is "TypeWithConstraint":

TypeWithConstraint ::=

first alternative, the parent type is "Type", and the constraint is specified by "Constraint" as defined in 49.49.

set of
bly to
WS an

The

in the

DF:

to the

not to

ion is

int to

SET Constraint OF Type

| SET SizeConstraint OF Type

| SEQUENCE Constraint OF Type

| SEQUENCE SizeConstraint OF Type

| SET Constraint OF NamedType

| SET SizeConstraint OF NamedType

| SEQUENCE Constraint OF NamedType

| SEQUENCE SizeConstraint OF NamedType

In the first and second alternatives the parent type is "SET OF Type", while in the third and fourth it is "SEQUENCE OF
Type". In the fifth and sixth alternatives the parent type is "SET OF NamedType", and in the seventh and eighth is
"SEQUENCE OF NamedType". In the first, third, fifth and seventh alternatives, the constraint is "Constraint" (see 49.6),

while

in the second, fourth, sixth and eighth it is "SizeConstraint" (see 51.5).
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NOTE - Although the "Constraint" alternatives encompass the corresponding "SizeConstraint" alternatives, the "SizeConstraint"
alternatives are provided for historical reasons.

49.6 A constraint is specified by the notation "Constraint":

Constraint ::= " (" ConstraintSpec ExceptionSpec ") "

ConstraintSpec ::=
SubtypeConstraint
| GeneralConstraint

"ExceptionSpec" is defined in clause 53. Unless it is used in conjunction with an "extension marker" (see clause 52), it
shall only be present if the "ConstraintSpec" includes an occurrence of "DummyReference" (see Rec. ITU-T X.683 |
ISO/TEC 8824-4, 8.3) or is a "UserDefinedConstraint" (see Rec. ITU-T X.682 | ISO/IEC 8824-3, clause 9). The

"Gen¢ratConstraim™* s defined M Rec. 11T 0-1 X.08 [ ISU/IEL 8844-5, 6. 1.

49.7 The notation "SubtypeConstraint" is the general-purpose "ElementSetSpecs" notation (see clause 50):

SubtypeConstraint ::= ElementSetSpecs

In thi$ context, the elements are values of the parent type (the governor of the element set is the parent’type). Therg shall

be at Jeast one element in the set.

50

Element set specification

50.1 In some notations a set of elements of some identified type or information @bject class (the governor) dan be

specified. In such cases, the notation "ElementSetSpec" is used:

88

ElementSetSpecs ::=

RootElementSetSpec
| RootElementSetSpec "," "..."
| RootElementSetSpec "," "..." "," AdditionalElementSetSpec

RootElementSetSpec ::= ElementSetSpec
AdditionalElementSetSpec ::= ElementSetSpec

ElementSetSpec ::= Unions
| ALL Exclusions

Unions ::= Intersections
| UElems UnionMark-Intersections

UElems ::= Unions

Intersections ::= IntersectionElements
| IElems IntersectionMark IntersectionElements

IElems ::= Intersections

IntersectionElements ::= Elements | Elems Exclusions
Elems\::= Elements

EXxClusions ::= EXCEPT Elements

UnionMark ::= "|" | UNTON

muersccuoiviark ..= N | TNTERSECTT UN

NOTE 1 — The caret character """ and the word | NTERSECTI ON are synonymous. The character "|" and the word UNI ON are
synonymous. It is recommended that, as a stylistic matter, either the characters or the words be used throughout a user
Specification. EXCEPT can be used with either style.

NOTE 2 — The order of precedence from highest to lowest is: EXCEPT, "A", "|". Notice that ALL EXCEPT is specified so that it
cannot be interspersed with the other constraints without the use of parentheses around "ALL EXCEPT xxx".

NOTE 3 — Anywhere that "Elements" occurs, either a constraint without parentheses [e.g., | NTEGER (1. . 4) ] or a parenthesized
subtype constraint [e.g., | NTEGER ((1..4 | 9)) ] can appear.

NOTE 4 — Note that two EXCEPT operators must have either "|", "A", "("or ")" separating them, so (A EXCEPT B EXCEPT
O is not permitted. This must be changed to ((A EXCEPT B) EXCEPT C) or (A EXCEPT (B EXCEPT Q)).

NOTE 5 — Note that (( A EXCEPT B) EXCEPT C) is the same as (A EXCEPT (B | Q).

NOTE 6 —The eclements that are referenced by "ElementSetSpecs" is the union of the elements referenced by the
"RootElementSetSpec" and "AdditionalElementSetSpec" (when present).
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NOTE 7 — When the elements are information objects (i.e., the governor is an information object class), the notation
"ObjectSetElements" as defined in Rec. ITU-T X.681 | ISO/IEC 8824-2, 12.10 is used.

50.2 The elements forming the set are:

a) if the first alternative of the "ElementSetSpec" is selected, those specified in the "Unions" [see b)],
otherwise all elements of the governor except those specified in the "Elements" notation of the
"Exclusions";

b) if the first alternative of "Unions" is selected, then those specified in the "Intersections" [see c)],
otherwise those specified at least once either in the "UElems" or "Intersections";

c) if'the first alternative of "Intersections" is selected, those specified in the "IntersectionElements" [see d)],
otherwise those specified by "IElems" which also are specified by "IntersectionElements";

d)if the first alternative of "IntersectionElements" is selected those. Qppr‘iﬁpd in the "Flements" otherwise

those specified in the "Elems" except those specified in the "Exclusions".

50.3 The set of values is defined to be extensible if the following conditions hold:

a) for "ElementsSetSpecs": there is an extension marker at the outer level;
NOTE — This applies even if all values of the parent are included in the root of the new constrained type.

b) for "Unions": at least one of the "UElems" is extensible;
c) for "Intersections": at least one of the "IElems" is extensible;

d) for "Exclusions": the set of elements preceding EXCEPT is extensible.
Otherwise, the set of values is not extensible (see also 1.4).

50.4 If the set of values is extensible, the root values can be determined by(performing the set arithmetic using only
root Yalues of the sets of values involved in the set arithmetic, as specified/in 50.2. The extension additions dan be
deternined by performing the set arithmetic using the root values augmented by the extension additions, for each [set of
valueg involved in the set arithmetic, and then excluding values that wére determined to be root values.

50.5 The "Elements" notation is defined as follows:

Elements ::=
SubtypeElements
| ObjectSetElements
| "(" ElementSetSpec ") "

The eJements specified by this notation are:

a) As described in clause 51 bélow if the "SubtypeElements" alternative is used. This notation shall only be
used when the governor is,a type, and the actual type involved will further constrain the notational
possibilities. In this cofitext, the governor is referred to as the parent type.

b) Asdescribed in Réc,ITU-T X.681 | ISO/IEC 8824-2, 12.10, if the "ObjectSetElements" notation is|used.
This notation shall only be used when the governor is an information object class.

¢) Those specified by the "ElementSetSpec" if the third alternative is used.

50.6 When perfofming set arithmetic within a subtype constraint or a value set when the governing type s not
extengible, only abstfact values of the governing type are used in the set arithmetic. In this case, all instances offvalue
notation (including'value references) used in set arithmetic are required to reference an abstract value of the govgrning
type. [The end=points of a range constraint are required to reference values of the governing type, and the [range
specification’as a whole references all (and only) those values in the range that are abstract values of the governing [type.

50.7 ‘When perfnrming set arithmetic within a <11htvpe constraint or a valne set when the gnveming type is
extensible, only abstract values that are in the extension root of the governing type are used in the set arithmetic. In this
case, all instances of value notation (including value references) used in set arithmetic are required to reference an
abstract value of the extension root of the governing type. The end-points of a range constraint are required to reference
values that are present in the extension root of the governing type, and the range specification as a whole references all
(and only) those values in the range that are within the extension root of the governing type.

50.8 When performing set arithmetic involving information object sets, all information objects are used in the set
arithmetic. If any of the information object sets contributing to the set arithmetic are extensible, or if there is an
extension marker at the outermost level of an "ElementSetSpecs”, the result of the set arithmetic is extensible.

50.9 If a subtype constraint is applied to a parent type which is not extensible, value notation used within it shall
not reference values that are not abstract values of the parent type.
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50.10

If a subtype constraint is serially applied to a parent type which is extensible through the application

of an

extensible constraint, value notation used within it shall not reference values that are not in the extension root of the
parent type. The result of the second (serially applied) constraint is defined to be the same as if the constraint had been
applied to the parent type without its extension marker and possible extension additions.

EXAMPLE

Foo ::
Bar ::

=INTEGER ( 1..6, ..., 73..80)
=TFoo (73) -- illegal

foo Foo ::= 73 -- legal since it is value notation for Foo, not part of a constraint

Bar is illegal since 73 is not in the extension root of Foo. If 73 had been in the extension root of Foo, the example
would have been legal, and Bar would have contained the single value of 73.

N

51

51.1

A nu
synta
applig
elemd

P is applie to a paent pe,ten extesiiliy 0 tat parent type s not affctd.

h " " "

Subtype elements

General

mber of different forms of notation for "SubtypeElements" are provided. They aré identified below, and
x and semantics are defined in the following subclauses. Table 11 and Table 12 summarize which notations d
d to which parent types. "SubtypeElements" not present in one of the tables means that the corresponding sy
nt cannot be applied to any of the parent types listed in that table.

SubtypeElements ::=
SingleValue
| ContainedSubtype
| ValueRange
| PermittedAlphabet
| SizeConstraint
| TypeConstraint
| InnerTypeConstraints
| PatternConstraint
| PropertySettings
| DurationRange
| TimePointRange
| RecurrenceRange

8824-3,

their
an be
btype

920
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Table 11 — Applicability of ""SubtypeElements" to types other than the Time type

Type (or derived from | Single | Contained | Value Size Permitted Type Inner Pattern
such a type by tagging value subtype range constraint alphabet | constraint | subtyping constraint
or subtyping)
Bit string Yes Yes No Yes No No No No
Boolean Yes Yes No No No No No No
Choice Yes Yes No No No No Yes No
Embedded-pdv Yes No No No No No Yes No
Enumerated Yes Yes No No No No No No
External Yes No No No No No Yes No
Instapce-of Yes Yes No No No No Yes Nd
Integpr Yes Yes Yes No No No No N{
Null Yes Yes No No No No No N(
Obje¢t class field type Yes Yes No No No No No N¢
Objegt descriptor Yes Yes No Yes Yes No No N{
Obje¢t identifier Yes Yes No No No No No N¢
Octef string Yes Yes No Yes No No No N
OID | internationalized Yes Yes No No No No No Nd
resoyrce identifier
open|type No No No No No Yes No N(
Real Yes Yes Yes No No No Yes N
Relafiive object Yes? YesP No No No No No N(
ident]fier
Relative OID Yes? Yes? No No No No No Ng
interfpationalized
resoyrce identifier
Restificted character Yes Yes Yes? Yes Yes No No Yep
string types
Sequnce Yes Yes No No No No Yes N(
Sequpnce-of Yes Yes No Yes No No Yes N(
Set Yes Yes No No No No Yes N
Set-off Yes Yes No Yes No No Yes N
GengfralizedTime and Yes Yes No No No No No N
UTC[lime types
Unreptricted character Yes No No Yes No No Yes N
string type

3 Allowed only within\tite "PermittedAlphabet" of BMPString, |A5String, NunericString, PrintableStting,
/i si bl eString, UTR8St ri ng and Uni versal String.

) The starting nod€ for all relative object identifier and relative OID internationalized resource identifier types or vales in
onstraints erwaluesets shall be the same as the starting node for the governor.
Table 12 — Applicability of ""SubtypeElements" to the Time type
Type (or
derived from . . . Time
Single Contained Property Duration . Recurrence .
such a type by . point Inner subtyping
. value subtype settings range range
tagging or range
subtyping)
Time type Yes Yes Yes Yes Yes Yes (Note)
NOTE — Only allowed if all the abstract values of the parent type have the property settings
"Basic=Interval Interval-type=D' (see 38.4.4).
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51.2

Single value

51.2.1 The "SingleValue" notation shall be:

SingleValue ::= Value

where "Value" is the value notation for the parent type.

51.2.2 A "SingleValue" specifies the single value of the parent type specified by "Value".

51.3

Contained subtype

51.3.1 The "ContainedSubtype" notation shall be:

The '
notati

51.3.]
"Typ(
51.3.3

the ey
and d|

N

514
51.4.]

51.4.]
endpq
chara
Uni v
in the

N

51.4.]
the er

51.4.4
allow|

N;ET- A- NUMBER, minus zero exceeds all négative real values and is less than plus zero, and M NUS- | NFI NI TY is less than
¢

[ CconmtainedSubtype := Inciudes 1Type
Includes ::= | NCLUDES | empty

empty" alternative of the "Includes" production shall not be used when "Type" in "ContainedSubtype"
on for the null type.

A "ContainedSubtype" specifies all of the values in the root of the parent type that are also in the r
. "Type" is required to be derived from the same built-in type as the parent type.

n
The set of values referenced by an extensible "Type" used in a contained subtype constraint does not i

b not contribute to the values of the constrained type.

DTE — The use of an extensible "Type" does not in itself make the constrained type-extensible.

Value range
The "ValueRange" notation shall be:
ValueRange ::= LowerEndpoint ". . " UpperEndpoint

A "ValueRange" specifies the values in a range of-values which are designated by specifying the values

bter  string  types (I A5String, MNunericString, PrintableString, VisibleString, BMPSt
brsal String and UTF8St ri ng only) and real-types. All values specified in the "ValueRange" are required
root of the parent type.

DTE — For the purpose of subtyping, NOT- A-'NUMBER exceeds all real values, PLUS- | NFI NI TY exceeds all real values

ues. Otherwise, normal mathematieal\ordering is applied.

dpoint is not specified). When open, the specification of the endpoint includes a less-than symbol ("<"):

LowerEndpeint ::= LowerEndValue | LowerEndValue '"<"

UpperEndpoint ::= UpperEndValue | "<" UpperEndValue

An endpgint may also be unspecified, in which case the range extends in that direction as far as the paren

LowerEndValue ::= Value | M N

is the

ot of

hherit

tension marker from the "Type". Any values in "Type" that are not in the extension root of that type are igpored,

of the

ints of the range. This notation can only be appliedto integer types, the "PermittedAlphabet" of certain restricted

i ng,
to be

except
111 real

Each endpoint of the range”is either closed (in which case that endpoint is specified) or open (in which case

t type

vupperrndavalue ..= value | VAX

NOTE — When a "ValueRange" is used as a "PermittedAlphabet" constraint, "LowerEndValue" and "UpperEndValue" shall be
of size 1.

51.5

Size constraint

51.5.1 The "SizeConstraint" notation shall be:

SizeConstraint ::= S| ZE Constraint

51.5.2 A "SizeConstraint" can only be applied to bit string types, octet string types, character string types,

types

92

or sequence-of types.
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51.5.3 The "Constraint" specifies the permitted integer values for the length of the specified values, and takes the
form of any constraint which can be applied to the following parent type:
INTEGER (0 .. MAX)
The "Constraint" shall use the "SubtypeConstraint" alternative of "ConstraintSpec".

51.5.4  The unit of measure depends on the parent type, as follows:

Type Unit of measure

bit string bit

octet string octet
——charaeterstng charaeter

set-of component value

sequence-of component value

NOTE — The count of the number of characters specified in this subclause for determining the size of a ¢hatacter string value
shpll be clearly distinguished from a count of octets. The count of characters shall be interpreted according to the definition] of the
colllection of characters used in the type, in particular, in relation to references to the standards, tablesyot.registration numbers in
a fegister which can appear in such a definition.
51.6 Type constraint
51.6. The "TypeConstraint" notation shall be:
TypeConstraint ::= Type

51.6.2  This notation is only applied to an open type notation and resteictsthe open type to values of "Type".

51.7 Permitted alphabet
51.7.1 The "PermittedAlphabet" notation shall be:
PermittedAlphabet ::= FROMConstraint

51.7.2 A "PermittedAlphabet" specifies all values_which can be constructed using a sub-alphabet of the parent §tring.
This fotation can only be applied to restricted character string types.

51.7.3  The "Constraint" shall use the "SgabtypeConstraint" alternative of "ConstraintSpec". Each "SubtypeElenpents"
withifp that "SubtypeConstraint" shall* be one of the four alternatives "SingleValue", "ContainedSubtype",
"ValyeRange", and "SizeConstraint". «The sub-alphabet includes precisely those characters which appear in one orf more

of the| values of the parent string type which are allowed by the "Constraint".

51.7.4 If "Constraint" is exfensible, then the set of values selected by the permitted alphabet constraint is exterfsible.
The spt of values in the roof-ave those permitted by the root of "Constraint", and the extension additions are those Yalues
permifted by the root together with the extension-additions of "Constraint", excluding those values already in the rdot.

51.8 Inner-subtyping
51.8.1 TheW'InnerTypeConstraints" notation shall be:

InnerTypeConstraints ::=
W TH-COMPONENTSinste FypeConstrnint
| W TH COVPONENTS MultipleTypeConstraints

51.8.2  An "InnerTypeConstraints" specifies only those values which satisfy a collection of constraints on the
presence and/or values of the components of the parent type. A value of the parent type is not specified unless it satisfies
all of the constraints expressed or implied (see 51.8.7). This notation can be applied to the set-of, sequence-of, set,
sequence and choice types.

NOTE — An "InnerTypeConstraints" applied to a set or sequence type is ignored by the COMPONENTS OF transformation (see
25.5 and 27.2).

51.8.3 If an "InnerTypeConstraints" contains a "GeneralConstraint" (see 49.6), then it shall only be used (directly or
indirectly) as part of the first alternative of the productions, "ElementSetSpecs" (see clause 50) and/or "ObjectSetSpec"
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(see Rec. ITU-T X.681 | ISO/IEC 8824-2, 12.3) and of the first alternative of the productions "ElementSetSpec",
"Unions", "Intersections", and "IntersectionElements" (see clause 50).

51.8.4  For the types which are defined in terms of a single other (inner) type (set-of and sequence-of), a constraint
taking the form of a subtype value specification is provided. The notation for this is "SingleTypeConstraint":

SingleTypeConstraint ::= Constraint

The "Constraint" defines a subtype of the single other (inner) type. A value of the parent type is specified if and only if
each inner value belongs to the subtype obtained by applying the "Constraint" to the inner type.

51.8.5  For the types which are defined in terms of multiple other (inner) types (choice, set, and sequence), a number
of constraints on these inner types can be provided. The notation for this is "MultipleTypeConstraints":

l‘viuiﬁpicTychuuotl aiuta e
FullSpecification
| PartialSpecification

FullSpecification ::="{" TypeConstraints "}"
PartialSpecification ::="{" "..." "," TypeConstraints "} "

TypeConstraints ::=
NamedConstraint
| NamedConstraint "," TypeConstraints

NamedConstraint ::=
identifier ComponentConstraint

51.8.¢ The "TypeConstraints" contains a list of constraints on the component types of the parent type. For a sequence
type, [the constraints must appear in order. The inner type to which thesgomstraint applies is identified by means|of its
identiffier. For a given component, there shall be at most one "NamedCenstraint".

51.8.17 The "MultipleTypeConstraints" comprises either a "EullSpecification" or a "PartialSpecification". When
"Full$pecification" is used, there is an implied presence ¢@nstraint of ABSENT on all inner types which chn be
constfained to be absent (see 51.8.10) and which is not explicitly listed. Where "PartialSpecification" is employed/ there
are nq implied constraints, and any inner type can be omitféd from the list.

51.8.8 A particular inner type may be constrained in terms of its presence (in values of the parent type), its valpe, or
both. [The notation is "ComponentConstraint":

ComponentConstraint ::= VahieConstraint PresenceConstraint
51.8.9 A constraint on the value of atninner type is expressed by the notation "ValueConstraint":
ValueConstraint ;:=_Constraint | empty

The gonstraint is satisfied by & value of the parent type if and only if the inner value belongs to the subtype specified by
the "Qonstraint" applied to.th®inner type.

51.8.10 A constraintn the presence of an inner type shall be expressed by the notation "PresenceConstraint":
PresenceConstraint ::= PRESENT | ABSENT | OPTI ONAL | empty
The meaningofithese alternatives, and the situations in which they are permitted are defined in 51.8.10.1 to 51.8.1(.3.

51.8.10- If the parent type is a sequence or set, a component type marked OPTI ONAL may be constrained to be PRESENT

(in which’case the constraint is satisfied if and onlv if the r‘nrrpcpnnr‘ing component value is prr—-cpnﬂ or to be ABSENT

(in which case the constraint is satisfied if and only if the corresponding component value is absent) or to be OPTI ONAL
(in which case no constraint is placed upon the presence of the corresponding component value).

51.8.10.2 If the parent type is a choice, a component type can be constrained to be ABSENT (in which case the constraint
is satisfied if and only if the corresponding component type is not used in the value), or PRESENT (in which case the
constraint is satisfied if and only if the corresponding component type is used in the value); there shall be at most one
PRESENT keyword in a "MultipleTypeConstraints".

NOTE — See G.5.6 for a clarifying example.

51.8.10.3 The meaning of an empty "PresenceConstraint" depends on whether a "FullSpecification" or a
"PartialSpecification" is being employed:
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a) in a "FullSpecification", this is equivalent to a constraint of PRESENT for a set or sequence component

marked OPTI ONAL and imposes no further constraint otherwise;

b) in a "PartialSpecification", no constraint is imposed.

Pattern constraint

51.9.1 The "PatternConstraint" notation shall be:

51.9.2

PatternConstraint ::= PATTERN Value

"Value" shall be a "cstring" of type Uni versal String (or a reference to such a character string) which

contains an ASN.1 regular expression as defined in Annex A. The "PatternConstraint" selects those values of the parent

type

hat satisfiz the ASN ] rpgn]m' Pvprpccinn The entire value shall qqﬁqf‘y the entire ASN 1 rpgn]ar pvprpqqin

, l.e.,

the "J
which

N

51.10  Property settings

51.10

51.10

51.10
most

51.10;
colun

51.10
the "H

N
aly

EXALI
value

glFSSt ri ng are the same (see 41.16). Thus a totally equivalent definition could have been to say that "Value" is a value

atternConstraint”" does not select values whose leading characters match the (entire) ASN.1 regular expressi
contain further trailing characters.

DTE — "Value" is formally defined as a value of type Uni ver sal St ri ng, but the sets of values of type Uni ver.sakStri

F8String.

1 The "PropertySettings" notation shall be:
PropertySettings ::= SETTI NGS simplestring
2 The contents of the "simplestring" shall be "PropertySettingsList":

PropertySettingsList ::=
PropertyAndSettingPair
| PropertySettingsList PropertyAndSettingPair

PropertyAndSettingPair ::= PropertyName "=" SettfingName
PropertyName ::= psname
SettingName ::= psname

3 The "PropertyName" shall be one of the time property names listed in column 1 of Table 6, and shall app
bnce in the "PropertySettingsList".

4 The "SettingName" of a "PropertyAndSettingPair" shall be one of the property setting names that are lig
n 2 of Table 6 in the row that contains (in column 1) the "PropertyName" of that "PropertyAndSettingPair".

5 An abstract value shall bé included in the subtype if, and only if, it satisfies the following condition for
ropertyAndSettingPair"s. FEither:

a) the abstract yalue does not have a property setting for the "PropertyName" (see columns 2 and 3 of
6 for the abstract values that have a property setting for a given "PropertyName"); or
b) the absfract value has a property setting that is the same as the "SettingName".
DTE — To assist~with human readability, it is recommended, but not required, that the setting of the Basi ¢ time propq
ays included)as the first "PropertyAndSettingPair".

MPLEU~TI ME( SETTI NGS "M dni ght =Start") would produce a subset of the TI ME type in which all ah
b carc present (including those that represent dates only) except those that have the property s

n but

hg and
ftype

ear at

ted in

all of

Table

rty be

stract
etting

nM d-

Ave R

51.10.6 All abstract values of the Tl ME type have settings for the Basi ¢ time property (this is not true for other time
properties). In order to prevent misleading notation in which a "PropertyAndSettingPair" has no effect on the resulting
set of abstract values, some restrictions are placed on the "PropertyName"s that can be used with a specific setting of the
Basi ¢ time property. The restrictions are listed in Table 13.

NOTE — Table 13 is not an exhaustive set of rules for preventing the use of "PropertyAndSetting" pairs, some of which are
redundant (which is not in general illegal).
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51.11
51.11

51.11,
value

51.11

51.11

N
a

EXAI
repre

51.12
51.12

51.12
referd

TIMH

4ingle time component to a specified accuracy.

Table 13 — Restrictions on use of property names with Basi c property settings

Basi c property setting Prohibited property names with this Basi c property setting
Dat e Ti ne, Local - or- UTC, M dni ght, Interval-type,
SE- poi nt, Recurrence
Ti me Dat e, Year, | nt erval -t ype, SE- poi nt, Recurrence
Dat e- Ti ne Interval -type, SE- poi nt, Recurrence
I nterval Recurrence
Rec- I nterval No restriction
—Duratiomrange

1 The "DurationRange" subtype notation shall be:
DurationRange ::= ValueRange

2 Both the "Value"s in the "ValueRange" shall identify a time abstract value (either by valu€ notation o
reference) that is present in the subtype:

TI ME( SETTI NGS "Basi c=l nterval Interval-type=D")

3 Both the "Value"s in the "ValueRange" shall specify the duration using eithe:

a) the same single time component to the same accuracy (no fractional part, or the same number of di
the fractional part); or

(which may have different values, but shall have the same atcuracy).

4 The selected duration abstract values are those that:
a) have the same values for the identical time components of the two "Value"s in the "ValueRange"; aif

b) are within the specified range for the least ‘significant time component of the two "Value"s
"ValueRange"; and

c) have the same accuracy as the least significant time component of the two "Value"s in the "ValueRs
DTE — This provides an alternative to the use of inner’subtyping (see 38.4.4) as a means of specifying a duration that usg

MPLE: TI ME("PT2MD. 000S". . " PT2NB9. 000S") defines a Tl ME subtype that consists only of abstract Y
enting durations of 2 minutes and,zero to 59 seconds, to an accuracy of one millisecond.

Time point range
1 The "TimePointRange” notation shall be:
TimePointRange ::= ValueRange

2 Both the "Yalue"s in the "ValueRange" shall identify a time abstract value (either value notation or a
nce) that is-ptesent in the subtype:

( (SETTINGS "Basic=Date")
}(SETTINGS "Basic=Time")
|(SETTINGS "Basic=DateTime") )

by a

b1ts 1n

b) multiple time components that have identical values apart 4rom the least significant time component

d
n the

"

nge
s only

ralues

value

51.12.3 The two "Value"s in the "ValueRange" shall have identical settings for all time properties except the

M dni

ght time property.

51.12.4 If the two "Value"s in the "ValueRange" have the property setting "Local - or - UTC=LD" then the time
difference in the two "Value"s shall be the same.

NOTE — This allows subtyping using, for example:

TIME ("00:00".."09:00")

or:

TIME ("21:00".."24:00").

51.12.5 This subtype notation selects from the parent type those abstract values that have identical settings for all time
properties (except the M dni ght time property) to those of the "Value"s in the "ValueRange" (and the same time
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difference, if there is a property setting of Local - or - UTC=LD in the "Value"s), and that have values within the specified
"ValueRange" (see 51.4).
NOTE — The requirement for all relevant abstract values to have identical settings for all time properties (except the M dni ght

time property), and that if they have a time differential it is the same time differential, ensures that they are all using the same
time-scale, and hence that an order relationship exists among them.

51.13 Recurrence range

51.13

51.13

.1 The "RecurrenceRange" notation shall be:

RecurrenceRange ::= ValueRange

.2 Both the "Value"s in the "ValueRange" shall be integer values.

51.13
treate

51.13

and th

52

N
B(
de

52.1
to hoy

52.2

exten
there
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returr

52.3
exten

52.4
does
exten
exam|

52.5

type (
50.10]

3 For the purposes of ordering only, a time value with a property setting of " Recur r ence=Unl i mi t ed"(s}
1 as specifying an infinite number of repetitions (an integer value of MAX).

4 This subtype notation selects from the parent type those abstract values that are also present inithe Subtyp

TI ME( SETTI NGS "Basi c=Rec-interval")

at have a number of recurrence digits that is within the specified "ValueRange" (see 51.4):

The extension marker

DTE — Like the constraint notation in general, the extension marker has no effect on,some encoding rules of ASN.1, such
sic Encoding Rules, but does on others, such as the Packed Encoding Rules. Its\effect on encodings defined using H
termined by the ECN specification.

The extension marker, ellipsis, is an indication that extension @dditions are expected. It makes no statem
such additions should be handled other than that they shall notbe treated as an error during the decoding pr

The joint use of the extension marker and an exception identifier (see clause 53) is both an indicatio
bion additions are expected and also provides a means forvidentifying the action to be taken by the applicat
is a constraint violation. It is recommended that this netation be used in those situations where store and forw
ther form of relaying is in use, so as to indicate (fof/example) that any unrecognized extension additions are
ed to the application for possible re-encoding andtelaying.

The result of set arithmetic involving_subtype constraints, value sets or information object sets th
sible is specified in clause 50.

If a type defined with an extensible constraint is referenced in a "ContainedSubtype", the newly defineq
hot inherit the extension marker eriany of its extension additions (see 51.3.3). The newly defined type can be
bible by including an extension) marker at the outermost level in its "ElementSetSpecs" (see also 50.3)
ble:

A ::= INTEGER (0.0, ...,12) -- A is extensible.
B ::= INTEGER @A) -- Bis inextensible and is constrained to 0-10.
C :=INTEGER (A, ...) -- Cis extensible and is constrained to 0-10.

If a type\defined with an extensible constraint is further constrained with an "ElementSetSpecs", the res
loes not inherit the extension marker nor any extension additions that may be present in the former constrain
. Fortexample:

all be

as the
CN is

ent as
PCECSS.

h that
ion if
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| type
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A ::= INTEGER (0..10, ...) -- Ais extensible.

52.6
of wh

b = A(Z2.D) -- b IS Tnextenslolre.
C:u=A -- Cis extensible.

Components of a set, sequence or choice type that are constrained to be absent shall not be present, regardless

ether the set, sequence or choice type is an extensible type.
NOTE — Inner type constraints have no effect on extensibility.

For example:

A ::=SEQUENCE {
a INTEGER
b BOOLEAN OPTIONAL,
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52.7
the fo

B ::= A (WITH COMPONENTS {b ABSENT})
-- Bis extensible, but 'b' shall not be

-- present in any of its val ues.

Where this Recommendation | International Standard requires distinct tags (see 25.6 to 25.7, 27.3 and
llowing transformation shall conceptually be applied before performing the check for tag uniqueness:

52.7.1 A new clement or alternative (called the conceptually-added element, see 52.7.2) is conceptually added
extension insertion point if:

29.3),

at the

a) there are no extension markers but extensibility is implied in the module header, and then an extension

marker is added and the new element is added as the first addition after that extension marker; or

b) there is a single extension marker in a CHO CE or SEQUENCE or SET, and then the new element is added at

52.7.1
rules

tagging (if applicable) and the expansion of COVPONENTS OF.

52.7.]

types

type,
N
ru

In
of]

52.7.4
specil
N

wi
it

the end of the CHQ CE or SEQUENCE or SET immediately prinr tothe. n]ncing brace: or

c) there are two extension markers in a CHO CE or SEQUENCE or SET, and then the new element, is
immediately before the second extension marker.

This conceptually-added element is solely for the purposes of checking legality through thevapplicati
Fequiring distinct tags (see 25.6 to 25.7, 27.3 and 29.3). It is conceptually-added after the application of auta

The conceptually-added element is defined to have a tag which is distinct from.thejtag of all normal A
but which matches the tag of all such conceptually-added elements and matches theindeterminate tag of thd
hs specified in Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.2, Note 2.
DTE — The rules concerning tag uniqueness relating to the conceptually added element'and to the open type, together wi
es requiring distinct tags (see 25.6 to 25.7, 27.3 and 29.3) are necessary and suffici¢nt to ensure that:
a)  any unknown extension addition can be unambiguously attributed to a single insertion point when a BER enco
decoded; and
b)  unknown extension additions can never be confused with OPTI ONAL elements.

PER the above rules are sufficient but are not necessary to ensure.these properties. They are nonetheless imposed a:
IASN.1 to ensure independence of the notation from encoding rules,

If, with these conceptually-added elements, the*rules requiring distinct types are violated, the
ication has made illegal use of the extensibility notation:
DTE — The purpose of the above rules is to make precise'restrictions arising from the use of insertion points (particularly

hich are not at the end of SEQUENCEs or SETs or CHORCEs). The restrictions are designed to ensure that in BER, DER an
s possible to attribute an unknown element received by a version 1 system unambiguously to a specific insertion poin

hdded

on of
matic

LSN.1
open

th the

ling is

rules

h the

those
i CER
. This

w¢uld be important if the exception handling of such added elements was different for different insertion points.
52.8 Examples
52.8. Example 1
A ::=SET {
a A,
b CHOICE {
c C,
d D,
}
}
is legl, for there is no ambiguity as any added material must be part of b.
52.8.1 Example 2
A ::=SET {
a A,
b  CHOICE {
c C,
d D,
b
d D
}

is illegal, for added material may be part of b, or may be at the outer level of A, and a version 1 system cannot tell which.
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52.8.3 Example 3

}

A ::=SET {

a A,

b  CHOICE {
c C,

¥,

d CHOICE {
e E,

}

is als

52.8.4
choic
to ens
insert

53

53.1
decod
const

53.2

deper
an AS
an op

53.3
the ¢

identiffy text that describes the action that they are to.%ake, or will take implementation-dependent action w|

const

53.4

The 1

identiffier ("Value") ofarbitrary type ("Type").

53.5
excep

53.6

Tttegat, foradded materiat may be part of 0 or u-

More complex examples can be constructed, with extensible choices inside extensible choices, or.exte
bs within elements of a sequence marked OPTI ONAL or DEFAULT, but the above rules are necessary‘and suf
ure that an element not present in version 1 can be unambiguously attributed by a version 1 system te precise
on point.

The exception identifier

In a complex ASN.1 specification, there are a number of places where\it)is specifically recognize
ers have to handle material that is not completely specified in it. These cases’ arise in particular from us
aint that is defined using a parameter of the abstract syntax (see Rec. ITU-/RX.683 | ISO/IEC 8824-4, clause

In such cases, the application designer needs to identify the actions to be taken when some implement
dent constraint is violated. The exception identifier is provided as an“unambiguous means of referring to pg
N.1 specification in order to indicate the actions to be taken. The.identifier consists of a "! " character, follow
ional ASN.1 type and a value of that type. In the absence of the'type, | NTEGER is assumed as the type of the

If an "ExceptionSpec" is present, it indicates that there is text in the body of the standard saying how to h
nstraint violation associated with the "!'" character{If it is absent, then the implementers will either nd

aint violation occurs.
The "ExceptionSpec" notation is defined-as follows:
ExceptionSpec ::="!" Exceptionldentification | empty

Exceptionldentification\»:=
SignedNumber
| DefinedValue
| Type'") " Value

irst two alternativésydenote exception identifiers of type integer. The third alternative denotes an excq

Where-a\type is constrained by multiple constraints, more than one of which has an exception identifig
tion identifier in the outermost constraint shall be regarded as the exception identifier for that type.

Where an exception marker is present on types that are used in set arithmetic, the exception identi
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fer is

pd-and is not inherited by the type being constrained as a result of the set arithmetic.

54
54.1

Encoding control sections
The "EncodingControlSections" is specified by the following productions:

EncodingControlSections ::=
EncodingControlSection EncodingControlSections
lempty

EncodingControlSection ::=
ENCCDI NG CONTROL

encodingreference
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EncodingInstructionAssignmentList

54.2 Each "EncodingControlSection" within an ASN.1 module shall have a different "encodingreference", and
assigns encoding instructions for that encoding reference to one or more types in the module.

54.3 The "encodingreference" shall not be TAG

54.4 The "EncodinglnstructionAssignmentList" production and the associated semantics is specified in the
Recommendation | International Standard identified by the "encodingreference" (see Annex E) and can consist of any
sequence of ASN.1 lexical items (including comment, cstring and white-space) except the lexical items END and
ENCCDI NG CONTROL, which will not appear in an "EncodinglnstructionAssignmentList".

NOTE 1 — Future versions of this Recommendation | International Standard may add further encoding references to Annex E. It

is recommended that ASN 1 tools provide (only) warmngs 1f the ' encodlngreference in an "EncodlngControlSectlon is not one
e e ND or

.Ol NG CONT RO_ whlchever comes first.

NOTE 2 — The "encodingreference" in an "EncodingControlSection" cannot be omitted. The default encoding reference for the
m¢dule has no effect on an "EncodingControlSection".

54.5 There are interactions and restrictions on the assignment of encoding instructions (with the same encoding
refergnee) to a type using a type prefix and using an "EncodingControlSection”. It is always po$sible (as a mafter of
style)[ to use only "EncodingControlSection"s, but there are in general some encoding instructions (particularly [those
that apply to all types in a module) that can only be assigned in an "EncodingControlSection|~ There are also restrigtions
on thg types to which particular instructions or combinations of instructions can be applied. These interactions and
restri¢tions are specified in the Recommendation | International Standard associated/with the encoding referencg (see
Annek E), and are not specified in this Recommendation | International Standard.
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Annex A
ASN.1 regular expressions
(This annex forms an integral part of this Recommendation | International Standard.)

Definition

An ASN.1 regular expression is a pattern that describes a set of strings whose format conforms to this pattern.
A regular expression is itself a string; it is constructed analogously to arithmetic expressions, by using various operators

to combine smaller expressions. The smallest expressions, which are (usually) made of one or two character:
placeholders that stand for a set of characters.

gular expressions presented here are very similar to those of scripting languages like Perl and to these of’
ha, where some other examples of use can be found.

Most characters, including all letters and digits, are regular expressions that match themsetyes.
MPLE
The regular expression " f r ed" matches only the string " fred" .

Two regular expressions may be concatenated; the resulting regular expression matches any string fornj
tenating two substrings that respectively match the concatenated subexpressions.

Metacharacters

A metacharacter sequence (or metacharacter) is a set of ong ormore contiguous characters that have a s

ng in the context of a regular expression. The following list. contains all of the metacharacter sequences.
ng is explained in the following clauses.

[ 1] Match any character in the set:Where ranges are denoted by "- ".

A """ after the opening bracket’complements the set which follows it.

{g,p,r,c} Quadruple which identifies a character of ISO/TEC 10646 (see 41.8)

\ N{ nane} Match the named character (or any character of the named character set) A.2.4

. Match any character (unless it is one of the newline characters defined in 12.1.6)

\d Match any digit (equivalent to "[ 0- 9] ")

\'w Match any dlphanumeric character (equivalent to "[ a- zA- Z0- 9] ")

\'t Matéh the HORIZONTAL TABULATION (9) character (see 12.1.6)

\n Match any one of the newline characters defined in 12.1.6

\r Match the CARRIAGE RETURN (13) character (see 12.1.6)

\'s Match any one of the white-space characters (see 12.1.6)

\b Match a word boundary

\ (prefix)  Quote the next metacharacter and cause it to be interpreted literally

\\ Match the REVERSE SOLIDUS (92) character "\ "

" Match the QUOTATION MARK (34) character (")
| (infix)  Alternative between two expressions

) Grouping of the enclosed expression

s, are

XML

ed by

becial
Their

(nostfix)  Match the previous expression zero _one or several timeg
t t t

+ (postfix) Match the previous expression one or several times

? (postfix)  Match the previous expression once or not at all

#n (postfix)  Match the previous expression exactly n times (where n is a single digit)
#(n) (postfix)  Match the previous expression exactly n times

#(n,) (postfix)  Match the previous expression at least n times

#(n, m (postfix) Match the previous expression at least n but not more than m times

#(, M (postfix)  Match the previous expression not more than m times

NOTE 1 — The characters CIRCUMFLEX ACCENT (94) "*" and HYPHEN-MINUS (45) "-" are additional metacharacters in
certain positions of the string defined in A.2.2.

NOTE 2 — The value in round brackets after a character name in this annex is the decimal value of the character in ISO/IEC
10646.
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NOTE 3 — This notation does not provide the metacharacters """ and "$" to match the beginning and the end of a string

noxn

respectively. Hence a string shall match a regular expression in its entirety except if the latter includes ". *" at its beginning, at

its

end or at both sides.

NOTE 4 — The following metacharacter sequences cannot contain white-space (see 12.1.6) unless the white-space appears
immediately prior to or following a newline:

{g.prc}
\ N{ name}
#n

#(n)
#(n,)
#(n, m)
#(, m)

If b regular expression contains a newline, any spacing characters that appear immediately prior to or following the newlin|

ng

A.2.2
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giving
metag
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inclugd
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EXA]

A2.3
provi

"Qua

A.2.4
referg
modul
"type
or i
"N
(abbr
N
A9

EXA]

significance and match nothing (see 12.14.1).

A list of characters enclosed by "[ " and "] " matches any single character in that list. If the first eharad
t is the caret """, then it matches any character which is not in the list. A range of characters may be specifi
b the first and last characters, separated by a hyphen (according to the order relation defined in 43.3
haracter sequences, except "]" and "\", lose their special meaning inside a list4(J0 include a
[UMFLEX ACCENT (94) "7", place it anywhere except in the first position or precede it’with a backslas}
e a literal HYPHEN-MINUS (45) "- ", place it first or last in the list, or precede it with-a backslash. To inc
CLOSING SQUARE BRACKET (93) "1 ", place it first. If the first character in<the list is the caret """, th
cters "- " and "] " also match themselves when they immediately follow that caret. The metacharacter sequ
din A.2.3, A.2.4, A.2.6 and A.2.7 can be used between the square bracketsiwhere they keep their meaning.

MPLES
The regular expression "[ 0123456789] ", or equivalently " [ 891", matches any single digit.

The regular expression "[ 0] " matches any single charag¢ter-except 0.

The regular expression " [\ d*. -] " matches any single\digit, a caret, a hyphen or a period.

To avoid any ambiguity between two ISO/IEC 10646 characters which have the same glyph, two notatio
led. A notation of the form "{group, plane, row, cell} " references a (single) character according t
lruple" production defined in 41.8.

A notation of the form "\ N{ valuereference} " matches the referenced character if "valuereference"
nce to a restricted character string value* of size 1 (see clause 41) which is defined or imported in the ¢
fe. A notation of the form "\ N{typéreference}" matches any character of the referenced character
eference" is a reference to a subtype of a "RestrictedCharacterStringType" which is defined in the current m

one of the "RestrictedCharacterStringType"s defined in clause 4l1. The regular expre
L et t er Upper case}” and “WN{ Lu}" match any (single) character of the general category "Letter, uppel
bviated as "Lu") as definedby The Unicode Standard.

DTE — In particular, \"Valuereference" or "typereference" can be one of the references defined in the 1
N1- CHARACTER- M2DULE (see 42.1) and imported into the current module (see 41.8).

MPLES
The tegular expression "\ N{ gr eekCapi t al Let t er Si gma} " matches GREEK CAPITAL LETTER SIG

The regular expression "\ N{ Basi cLat i n}" matches any (single) character of the BASIC LATIN cha
set.

b have
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A.2.6
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"[\N{BasicLatin}\N{Cyrillic}\N{BasicGeek}]+", or equivalently " (\N{Basiclati

n} |

\N{Cyrillic} | \N{BasicQ eek})+", are regular expressions that match a string made of any (non null)

number of characters from the three character sets specified.

The period ". " matches any single character, unless it is one of the newline characters defined in 12.1.6.

The symbol "\ d" is a synonym for "[ 0- 9] ", i.e., it matches any single digit. The symbol "\t " matches the
HORIZONTAL TABULATION (9) character. The symbol "\ W' is a synonym for "[ a- zA- Z0- 9] ", i.e., it matches any
single (lower-case or upper-case) character or any single digit.
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EXAMPLE

The regular expression "\ w+(\ s\ w+) *\ . " matches a sentence made of at least one (alphanumeric) word.
The words are separated by one white-space character as defined in 12.1.6. There is no white-space character
before the ending period.

A.2.7  The symbol "\ r" matches the CARRIAGE RETURN (13) character. The symbol "\ n" matches any one of
the newline characters defined in 12.1.6. The symbol "\ s" matches any one of the white-space characters defined in
12.1.6. The symbol "\ b" matches the empty string at the beginning or at the end of a word.

EXAMPLE

The regular expression ". *\ bf r ed\ b. *" matches any string which includes the word "fred" (this word is
not only a series of four characters: it is delimited). Hence it matches strings like "fred" or "l am fred
the first", but not strings like "My nane is freddy" or "I am afred | don't know¢how to
spell ‘afraid !'".

A.2.8] A character that normally functions as a metacharacter can be interpreted literally by prefixingnit with a ") ". If
the r¢gular expression includes a QUOTATION MARK (34), this character shall be represented by a ppir of
QUO'ATION MARK characters.

EXAMPLES
The regular expression "\ . " matches the (single) string ". ", but not any string'of.any single character.
The regular expression " """ matches the string which contains a single QUOTATION MARK.

The regular expression "\ )" matches the string ") ".

The regular expression "\ a" matches the character " a" .
NOTE — The fourth example shows that the backslash is allowed to precede‘¢haracters that are not metacharacters, but thiq use is
deprecated (because other metacharacters could be allowed in future versions of this Recommendation | International Standprd).

A.2.9] Two or more regular expressions may be joined by thg’infix operator "| ". The resulting regular expr¢ssion

matcHes any string matching either subexpression.

A.2.1Pp A regular expression may be followed by a repefition operator. If the operator is "?", the preceding ifem is
optiopal and matched at most once. If the operator is "+, the preceding item will be matched zero or more times. |If the
operafor is "+", the preceding item will be matched’ one or more times. If the operator is of the form "#(n)|', the
precefling item is matched exactly n times; in this particular case, the parentheses can be omitted if n consists ¢f one
digit.| If it is of the form "#(n, ) ", the item is miatched n or more times. If it is of the form "#(, m) ", the item is opftional
and i matched at most m times. Finally, if it'is of the form "#( n, m) ", the item is matched at least n times, but notf more
than tp times.

NOTE — It is illegal to use the metachdracters "*", "+", "?" or "#" as the first character of a regular expression. It is also illggal to
usp the metacharacters "#" or "| "\as/the last character of a regular expression.

EXAMPLES

A phone number like "555-1212" is matched by the regular expression "\ d#3-\d#4", or equivdlently
"\ d#( 3) <CuH( 4) "

A pri€e)in dollars like " $12345. 90" is matched by the regular expression "$\ d#( 1, ) (\.\d#(1,2))?".
Nofe that parentheses are requested after the "#" symbol when it is followed by a range.

A social security number like " 123- 45- 5678" is matched by the regular expression "\ d#3- ?\ d#2- ?\ dj#4" .

A.2.11 Repetition (see A.2.10) takes precedence over concatenation (see A.1.3), which in turn takes precedence over
alternation (see A.2.9). A whole subexpression may be enclosed in parentheses to override these precedence rules.

A.2.12 When a regular expression contains subexpressions in parentheses, each (non-quoted) opening parenthesis is
successively assigned a distinct (strictly positive) integer from the left to the right of the regular expression. Each
subexpression can then be referenced inside a comment with a notation like "\ 1", "\ 2" which uses the associated
integer. The empty subexpression "() " is not permitted.

EXAMPLE
"((\d#2)(\d#2)(\d#4))" --\lis adate in which \2 is the nonth, \3 the day
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-- and \4 the year.

NOTE — There is a requirement for formal reference to subexpressions of a regular expression for many purposes. One such
instance is the need to write text to document the regular expression within the ASN.1 module. This is a notation which can be
used to provide such references. This notation is not used elsewhere in this Recommendation | International Standard.

104 Rec. ITU-T X.680 (08/2015)


https://standardsiso.com/api/?name=ba2a9dda9e3f4a9fe8ba65d2732e67b0

B.1
B.1.1

types

ISO/IEC 8824-1:2015 (E)

Annex B
The defined time types

(This annex forms an integral part of this Recommendation | International Standard.)

General

This annex contains an ASN.1 module that specifies the defined time types. These types can be imported into
an ASN.1 specification and used in that specification, or can be used as a model for the definition of additional time

They cannot be used without importation.

B.1.2
(or ba

EXA]
APPL

to defiine a date-time that is a year, month, day, hours, minutes, seconds. To use this, the type-and’the two subtypef

to be

B.2

Defi
nodu
DEFI

EXPQ
-- D
CENT

ANY-

YEAR|

YEAR

th) specified in this module. Where this is the case, it is clearly stated in the definition of the type.

MPLE: Use
CATI ON- DATE- TI ME :: = DATE- Tl ME( YEAR- MONTH- DAY- SUBSET) ( SECONDS- SUBSET)

mported.

The ASN.1 defined time types module

hedTi neTypes {joint-iso-itu-t asnl(1l) specification(0) podul es(0) defined-types-
\lle'(l'lsg\ls AUTOVATI C TAGS ::= BEG N

RTS ALL;

bt e types

DRY ;= TI ME((SETTI NGS "Basi c=Dat e Dat e=C \Year =Basi c") |
(SETTINGS "Basic=Date Date=C Year=Proleptic'"))

CENTURY ::= TI ME((SETTI NGS "Basi c=Dat e\Dat e=C Year =Negati ve") |
(SETTINGS "Basic=Date Date=€ Year=L5"))
-- This allows only a 3-digit century~if positive.
-- A type with a greater number-0f digits can be
-- defined as an additionaltime type.
-- Note that L5 is used for century if the specification
-- of the year would_réguire 5 digits. See Table 6.

c:= TIME((SETTINGS "Basi'c=Dat e Date=Y Year =Basi c") |
(SETTINGS "Basie=Date Date=Y Year=Proleptic'))

YEAR :: = TI ME(( SEITI'NGS "Basi c=Dat e Date=Y Year=Negative") |
(SETTINGS "Basic=Date Date=Y Year=L5"))
-- This-allows only a 5-digit year if positive.
L/A-type with a greater number of digits can be
-~ defined as an additional time type.

MONTH== TI ME(( SETTI NGS "Basi c=Dat e Dat e=YM Year =Basi c") |
(SETTINGS "Basic=Date Date=YM Year=Proleptic'))

YEAR- MONTH : : = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YM Year =Negati ve") |

(SETTINGS "Basic=Date Date=YM Year=L5"))
-- This allows only a 5-digit year if positive.
-- A type with a greater number of digits can be
-- defined as an additional time type.

YEAR- MONTH- DAY :: = TI ME( (SETTI NGS " Basi c=Dat e Dat e=YMD Year =Basi c") |

(SETTINGS "Basic=Date Date=YMD Year=Proleptic'))

ANY- YEAR- MONTH- DAY :: = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YMD Year =Negative") |

(SETTINGS "Basic=Date Date=YMD Year=L5"))
-- This allows only a 5-digit year if positive.
-- A type with a greater number of digits can be
-- defined as an additional time type.
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YEAR- EEK :: = TI ME( ( SETTI NGS "Basi c=Dat e Dat e=YW Year =Basi c") |
(SETTINGS "Basic=Date Date=YW Year=Proleptic'"))
ANY- YEAR- EEK :: = TI ME( (SETTI NGS " Basi c=Dat e Dat e=YW Year =Negat i ve") |

(SETTINGS "Basic=Date Date=YW Year=L5"))
-- This allows only a 5-digit year if positive.
-- A type with a greater number of digits can be
-- defined as an additional time type.

YEAR- EEK- DAY :: = TI ME( ( SETTI NGS " Basi c=Dat e Dat e=YWD Year =Basi c") |
(SETTINGS "Basic=Date Date=YWD Year=Proleptic'"))
ANY- YEAR- WEEK- DAY :: = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YWD Year =Negati ve") |

(SETTINGS "Basic=Date Date=YWD Year=L5"))
-- This allows only a 5-digit year if positive.

-- A type with a greater number of digits can be
-- defined as an additional time type.

-- Types related to time-of-day

HOURE :: = TI ME(SETTI NGS "Basi c=Ti ne Ti ne=H Local - or- UTC=L")

HOURB- UTC : : = TI ME(SETTI NGS "Basi c=Ti ne Ti me=H Local - or- UTC=Z")

HOURB- AND- DI FF : : = TI ME(SETTI NGS "Basi c=Ti me Ti me=H Local - or- UTC=LD")

M NUFES :: = TI ME(SETTI NGS "Basi c=Ti me Ti me=HM Local - or - UTC=L")

M NUFES- UTC :: = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HM Local - or - UTC=Z")

M NUTES- AND- DI FF :: = TI ME(SETTI NGS "Basi c=Ti me Ti me=HM Local #or- UTC=LD")
SECONDS ::= TI ME(SETTI NGS "Basi c=Ti ne Ti me=HMS Local - or - UTC=L")

SECONDS- UTC : : = TI ME(SETTI NGS "Basi c=Ti me Ti me=HVE Loéal ~or - UTC=2")
SECONDS- AND- DI FF :: = TI ME( SETTI NGS "Basi c=Ti me Ti ne=HMVS Local - or- UTC=LD")

HOURB- AND- FRACTI ON :: = TI ME( SETTI NGS " Basi c=Ti ne\i ne=HF3 Local - or - UTC=L")
-- 3 digit fraction

HOURE- UTC- AND- FRACTI ON : : = TI ME(SETTI NGS "“Basi c=Ti me Ti me=HF3 Local - or - UTC=Z")

-- 3-digit fraction

HOURB- AND- DI FF- AND- FRACTI ON : : = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HF3

Local - or- UTC=LD")

-- 3-digit fraetion

M NU[FES- AND- FRACTI ON : : = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HWF3 Local - or- UTC=L")

-- 3-digit fraction

M NUES- UTC- AND- FRACTI ON (:,=" TI ME( SETTI NGS " Basi c=Ti me Ti me=HVF3 Local - or - UTC=2Z")
-- 3-di~glt fraction

M NU[FES- AND- DI FF- AND-'FRACTI ON : : = TI ME(SETTI NGS "Basi c=Ti me Ti me=HW3
bocal - or- UTC=LD")
-- 3-digit fraction

SECONDS- AND- ERACTI ON :: = TI ME(SETTI NGS "Basi c=Ti ne Ti ne=HVSF3 Local - or - UTC=L")
-- 3-digit fraction
SECONDS-UPE- AND- FRACTI ON :: = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HVSF3 Local - or - UTC=Z")

-- 3-digit fraction

SECONDS-AND- DT FF-AND- FRACTTON . = TTVE(SETTTNGS " Basi c=11 ne 11 NnE=HAVEF3
Local - or- UTC=LD")
-- 3-digit fraction
-- Interval types (DURATION is not included as this is a useful type).
START- END- DATE- | NTERVAL :: = TI ME(SETTI NGS "Basi c=Interval |nterval-type=SE
SE- poi nt =Dat e")
-- This is only useful if subtyped with a DATE subset (see below).
START- END- TI ME- | NTERVAL :: = TI ME(SETTI NGS "Basi c=Interval Interval-type=SE
SE- poi nt =Ti me")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).
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START- END- DATE- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=I nterval Interval-type=SE
SE- poi nt =Dat e- Ti ne")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

START- DATE- DURATI ON- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Interval Interval-type=SD
SE- poi nt =Dat e")
-- This is only useful if subtyped with a DATE subset (see below).
START- Tl ME- DURATI ON- | NTERVAL :: = TI ME(SETTI NGS "Basi c=Interval Interval-type=SD
SE- poi nt =Ti ne")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).

START- DATE- TI ME- DURATI ON- | NTERVAL :: = TI ME(SETTI NGS "Basi c=I nt erval

Tnterval -t ype=sD
SE- poi nt =Dat e- Ti ne")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

DURAJTT ON- END- DATE- | NTERVAL :: = TI ME( SETTI NGS "Basi c=I nterval Interval-typezbE
SE- poi nt =Dat e")
-- This is only useful if subtyped with a DATE subset (see below).

DURA[I ON- END- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=I nterval |nternwal-type=DE
SE- poi nt =Ti me")

-- This is only useful if subtyped with a TIME-OF-DAY subset

-- (see below).

DURAJTT ON- END- DATE- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=l,nterval Interval-type=DE

SE- poi nt =Dat e- Ti me")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

-- Recurring interval types.

REC- BTART- END- DATE- | NTERVAL :: = TI ME( SETTI NGS, "Basi c=Rec-I nterval |nterval-type=SE

SE- poi nt =Dat e")
-- This is only useful if subtyped with a DATE subset (see‘below).

REC- BTART- END- Tl ME- | NTERVAL : : = TI ME( SELTI NGS "Basi c=Rec-Interval Interval-type=SE

SE- poi nt =Ti ne")
-- This is only useful if subtyped with a TIME:OF-DAY subset
-- (see below).

REC- BTART- END- DATE- Tl ME- | NTERVAL® : : = TI ME( SETTI NGS "Basi c=Rec- | nt erval
I nt er vak~t ype=SE
SE- pOi.nt =Dat e- Ti ne")

-- This is only useful if subtypedwith a DATE subset and a

-- TIME-OF-DAY subset(see below).

REC- PURATI ON- | NTERVAL" : : = TI ME( SETTI NGS "Basi c=Rec-Interval Interval-type=D")

REC- BTART- DATE-DURATI ON- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- I nt erval
I nterval -type=SD
SE- poi nt =Dat e")

-- This.isonly useful if subtyped with a DATE subset (see below).

REC- BFART- Tl ME- DURATI ON- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- | nterval
Interval -type=SD

SE- poi nt =Ti ne")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).

REC- START- DATE- TI ME- DURATI ON- | NTERVAL :: = TI ME( SETTI NGS " Basi c=Rec- I nt erval
Interval -type=SD
SE- poi nt =Dat e- Ti ne")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

REC- DURATI ON- END- DATE- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- | nt erval
I nterval -type=DE
SE- poi nt =Dat e")
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-- This is only useful if subtyped with a DATE subset (see below).

REC- DURATI ON- END- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- | nt erval
I nterval -type=DE
SE- poi nt =Ti ne")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).

REC- DURATI ON- END- DATE- TI ME- | NTERVAL :: = TI ME( SETTI NGS " Basi c=Rec- I nt erval
I nterval -type=DE
SE- poi nt =Dat e- Ti ne")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

-- Date_subsets.

CENTPRY- SUBSET ::= TI ME((SETTI NGS " Dat e=C Year =Basi c") |
(SETTINGS "Date=C Year=Proleptic"))

ANY- CENTURY- SUBSET :: = Tl ME(( SETTI NGS "Dat e=C Year =Negati ve") |
(SETTINGS "Date=C Year=L5"))

YEARt SUBSET ::= TI ME(( SETTI NGS "Dat e=Y Year =Basi c") |
(SETTINGS "Date=Y Year=Proleptic'"))

ANY- YEAR- SUBSET :: = Tl ME((SETTI NGS "Dat e=Y Year =Negati ve") |
(SETTINGS "Date=Y Year=L5"))

YEAR} MONTH- SUBSET :: = TI ME(( SETTI NGS " Dat e=YM Year =Basi c") |
(SETTINGS "Date=YM Year=Proleptic'"))

ANY- YEAR- MONTH SUBSET : : = TI ME(( SETTI NGS " Dat e=YM Year =Négat i ve") |
(SETTINGS "Date=YM Year=L5"))

YEARt MONTH- DAY- SUBSET :: = TI ME(( SETTI NGS " Dat e=YMD Year =Basi c") |
(SETTINGS "Date=YMD Year=Proleptic"))

ANY- YEAR- MONTH- DAY- SUBSET :: = TI ME(( SETTI NGS "Date=YMD Year =Negati ve") |
(SETTINGS "Date=YMD Year<L5"))

YEAR} VEEEK- SUBSET :: = TI ME( ( SETTI NGS " Dat esYW Year =Basi c") |
(SETTINGS "Date=YW Year=Proleptic"))

ANY- YEAR- WVEEK- SUBSET :: = TI ME(( SETTI'NGS " Dat e=YW Year =Negati ve") |
(SETTINGS "Date=¥W Year=L5"))

YEARt EEEK- DAY- SUBSET : : = TI ME( (SETTI NGS " Dat e=YWD Year =Basi c") |
(SETTINGS."Date=YWD Year=Proleptic'))

ANY- [YEAR- WEEK- DAY- SUBSET ~:\=/ Tl ME( ( SETTI NGS " Dat e=YWD Year =Negat i ve") |
(SETFINGS "Date=YWD Year=L5"))

-- Time subsets

HOURB- SUBSET : : =<THME( SETTI NGS " Ti ne=H Local - or - UTC=L")

HOURB- UTC- SUBSET" : : = TI ME( SETTI NGS " Ti ne=H Local - or - UTC=Z")
HOURS- AND-DINFF- SUBSET :: = TI ME(SETTI NGS " Ti ne=H Local - or - UTC=LD")

M NUTESASUBSET : : = TI ME(SETTI NGS " Ti ne=HM Local - or - UTC=L")
M N SET = T ME( SETT-NGS " Ti me=HM Local-or- UTC=Z")

7

M NUTES- AND- DI FF- SUBSET :: = TI ME(SETTI NGS " Ti me=HM Local - or - UTC=LD")
SECONDS- SUBSET ::= TI ME(SETTI NGS "Ti ne=HVS Local - or - UTC=L")

SECONDS- UTC- SUBSET :: = TI ME(SETTI NGS "Ti ne=HVS Local - or - UTC=Z")
SECONDS- AND- DI FF- SUBSET :: = TI ME( SETTI NGS " Ti me=HMS Local - or - UTC=LD")
HOURS- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti me=HF3 Local - or - UTC=L")

HOURS- UTC- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti ne=HF3
Local - or - UTC=Z")

HOURS- AND- DI FF- AND- FRACTI ON- SUBSET : : = TI ME(SETTI NGS " Ti me=HF3
Local - or- UTC=LD")
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M NUTES- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti me=HWF3
Local - or- UTC=L")

M NUTES- UTC- AND- FRACTI ON- SUBSET : : = TI ME(SETTI NGS " Ti me=HW3
Local - or - UTC=2")

M NUTES- AND- DI FF- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti me=HWF3
Local - or- UTC=LD")

SECONDS- AND- FRACTI ON- SUBSET : : = Tl ME( SETTI NGS " Ti ne=HVSBF3
Local - or- UTC=L")

SECONDS- UTC- AND- FRACTI ON- SUBSET : : = TI ME( SETTI NGS " Ti ne=HVSF3
Local - or- UTC=2")

SECONDS- AND- DI FF- AND- FRACTI ON- SUBSET : : = TI ME(SETTI NGS " Ti ne=HVSF3

Local - or- UTC=LD")
END
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Annex C

Rules for type and value Compatibility

(This annex forms an integral part of this Recommendation | International Standard.)

This annex is expected to be mainly of use to tool builders to ensure that they interpret the language identically. It is
present in order to clearly specify what is legal ASN.1 and what is not, and to be able to specify the precise value that
any value reference name identifies, and the precise set of values that any type or value set reference name identifies. It
is not intended to provide a definition of valid transformations of ASN.1 notations for any purpose other than those
stated above.

C.1 The need for the value mapping concept (tutorial introduction)
C.1.1]  Consider the following ASN.1 definitions:
A ::= INTEGER

B ::=[1] INTEGER

C ::=|2] INTEGER (0..6,...)
D ::=]2] INTEGER (0..6,...,7)
E ::= INTEGER (7..20)

F ::= I[NTEGER {red(0), white(1), blue(2), green(3), purple(4)}
aAuF3

bB:F4

cC:f

dD::F

eE ¥

fF ::5 green

C.1.2 It is clear that the value references a, b, e.\d, e, and f can be used in value notation governed by A, B, G D, E,
and H respectively. For example:

W ::=|SEQUENCE {wl A DEFAULT a}
and:

XA:Fa

and:

Y ::=A(1..a)

are alll valid given the definitions in C.1.1. If, however, A above were replaced by B, or C, or D, or E, or F, would the
resultjng statements’be illegal? Similarly, if the value reference a above were replaced in each of these cases by b} or c,
or d, pr e, or fjare the resulting statements legal?

C.1.3| AA'more sophisticated question would be to consider in each case replacement of the type reference By the
expligit-text to the right of its assignment. Consider for example:

f INTEGER {red(0), white(1), blue(2), green(3), purple(4)} ::= green

W ::= SEQUENCE {
wl INTEGER {red(0), white(1), blue(2), green(3), purple(4)}
DEFAULT f}

x INTEGER {red(0), white(1), blue(2), green(3), purple(4)} ::=f
Y ::= INTEGER {red(0), white(1), blue(2), green(3), purple(4)}(1..f)
Would the above be legal ASN.1?

C.14 Some of the above examples are cases which, even if legal (as most of them are — see later text), users would
be ill-advised to write similar text, as they are at the least obscure and at worst confusing. However, there are frequent
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uses of a value reference to a value of some type (not necessarily just an | NTEGER type) as the default value for that type
with tagging or subtyping applied in the governor. The value mapping concept is introduced in order to provide a clear
and precise means of determining which constructs such as the above are legal.

C.1.5

Again, consider:

C ::= [2] INTEGER (0..6,...)

E ::=INTEGER (7..20)

F ::= INTEGER {red(0), white(1), blue(2), green(3), purple(4)}

In each case a new type is being created. For F we can clearly identify a 1-1 correspondence between the values in it and

the values in the universal type | NTEGER. In the case of C and E, we can clearly

the value

nthem and a subset of the values in the unive ne | NTECGER

identify a 1-1 correspondence between
—_— pping

ALC. CA a aunsihlipn a \Vallle 1na

betwden values in the two types. Moreover, because values in F, C, and E all have (1-1) mappings to values of I'NTEGER,

we cdn use these mappings to provide mappings between the values of F, C, and E themselves. This is illustrated|
in Figure C.1.

and G

C.1.6,

cC:¥5

e

Mappings

o red(0)
O blue(2)
O white(1)

O green(3)

Derived _____»

<+ <" mappings

O purple(4)

Figure C.1

Now when we have a value reference such as:

Mappings

for F

Integer

o 210

O[22 O[213

O[2]5
0 216

0 [214

T0732160-99

to a vplue in C'which is required in some context to identify a value in F, then, provided a value mapping exists befween
that vjalue, in~€ and a (single) value in F, we can (and do) define c to be a legal reference to the value in F. Tfhis is

illustdated in Figure C.2, where the value reference c is used to identify a value in F, and can be used in place of a [direct
referiee—%m*ﬂ-eﬁem&ﬁmﬁe—deﬂn—' :

flF:=5
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o red(0)

C.1.7
have

that h
exam
both t

C.1.8
cases
a conj
N
val
siif
ru
on
wi
tal
| [

C.2

C.2.1
the Al

mapp

some
EXAI
X =
Y =

O blue(2) c
o white(1) c
Ogreen("g")' '
O purple(4)
IT
T0732170-99

Figure C.2

It should be noted that in some cases there will be values in one type (7 to 20)in A of C.1.1 for exampl{
value mappings to values in another type (7 to 20 in E of C.1.1 for example), but other values (21 upwards
hve no such mapping. A reference to such values in A would not provide a-yalid reference to a value in E. (]
ble, the whole of E has a value mapping to a subset of A. In the genefal case, there may be a subset of val
ypes that have mappings, with other values in both types that are unihapped.)

In the body of the ASN.1 standards, normal English text iS\used to specify legality in the above and s
Subclause C.6 gives the precise requirements for legality and\should be referenced whenever there is doubt
plex construction.
DTE — The fact that value mappings are defined to exist between two occurrences of the "Type" construct permits the
lue references established using one "Type" construct te;tdentify values in another "Type" construct which is suffi
hilar. It allows dummy and actual parameters to be typed using two textually separate "Type" constructs without violati
es for compatibility of dummy and actual parameters. It also allows fields of information object classes to be specified
e "Type" construct and the corresponding value T an information object to be specified using a distinct "Type" cot
iich is sufficiently similar. (These examples are-not intended to be exhaustive.) It is, however, recommended that advant
ken of this freedom only for simple cases\siich as SEQUENCE OF | NTEGER, or CHO CE {int INTEGER id (
ENTI FI ER}, and not for more complex "Type" constructs.

Value mappings

The underlying modehs of types, as non-overlapping containers, that contain values, with every occurre
SN.1 "Type" construét-détining a distinct new type (see Figures C.1 and C.2). This annex specifies when
other type is needed.
MPLE: Censider:
INTEGER
INTEGER

) that
of A)
n this
les in

imilar
about

use of
iently
ng the
using
hstruct
hoe be
BJECT

hce of
value

ngs exist between Sugh types, enabling a reference to a value in one type to be used where a reference to a vallue in

X an
value

C.2.2

Y are type reference names (pointers) to two distinct types, but value mappings exist between these types, so any

reference to a value of X can be used when governed by Y (for example, following DEFAULT).

In the set of all possible ASN.1 values, a value mapping relates a pair of values. The whole set of

value

mappings is a mathematical relation. This relation possesses the following properties: it is reflexive (each ASN.1 value
is related to itself), it is symmetric (if a value mapping is defined to exist from a value x1 to a value x2, then there
automatically exists a value mapping from x2 to x1), and it is transitive (if there is a value mapping from a value x1
to x2, and a value mapping from x2 to x3, then there automatically exists a value mapping from x1 to x3).

C.23

112

Furthermore, given any two types X1 and X2, seen as sets of values, the set of value mappings from values
in X1 to values in X2 is a one-to-one relation, that is, for all values x1 in X1, and x2 in X2, if there is a value mapping
from x1 to x2, then:
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there is no value mapping from x1 to another value in X2 different from x2; and

there is no value mapping from any value in X1 (other than x1) to x2.

Where a value mapping exists between a value x1 and a value x2, a value reference to either one can
automatically be used to reference the other if so required by some governing type.

NOTE — The fact that value mappings are defined to exist between values in some "Type" constructs is solely for the purpose of
providing flexibility in the use of the ASN.1 notation. The existence of such mappings carries no implications whatsoever that
the two types carry the same application semantics, but it is recommended that ASN.1 constructs which would be illegal without
value mappings are used only if the corresponding types do indeed carry the same application semantics. Note that value
mappings will frequently exist in any large specification between two types that are identical ASN.1 constructs, but which carry
totally different application semantics, and where the existence of these value mappings is never used in determining the legality
of the total specification.

C3

C.3.1
of "]
interg
transf]
"Typ(
identi
C.3.2
12.T

C3.2
C3.2

a)

b)

¢)

d)

2)

Identical type definitions

1 All the comments (see 12.6) are removed.

2 The following transformations are not recursive and hence need enly: to be applied once, in any order:

The concept of identical type definitions is used to enable value mappings to be defined betweentwo insfances
ype" which are either identical or sufficiently similar that one would normally expect their” use fo be
hangeable. In order to give precision to the meaning of "sufficiently similar", this subclause spetifies a serfies of
brmations which are applied to each of the instances of "Type" to produce a normal formsfor those instanges of
". The two instances of "Type" are defined to be identical type definitions if, and only if{-their normal forms are
cal ordered lists of the same lexical items (see clause 12).

Each occurrence of "Type" in an ASN.1 specification is an ordered list of the\lexical items defined in ¢lause
he normal form is obtained by applying the transformations defined in C.3.2.1 0.€3.2.6 in that order.

For a type defined by a "ValueSetTypeAssignment", its\definition is replaced by a "TypeAssignment"
using the same "Type" and a subtype constraint which\s the contents of the "ValueSet" as speciffed in
16.6.

For each integer type: the "NamedNumberList"(sée 19.1), if any, is reordered so that the "identifier's are
in alphabetical order ("a" first, "z" last).

For each enumerated type: numbers are.ddded, as specified in 20.3, to any "Enumerationltem" (see|20.1)
that is an "identifier" (without a, fumber); then the "RootEnumeration" is reordered so thgt the
"identifiers" are in alphabetical order ("a" first, "z" last).

For each bitstring type: the "NamedBitList" (see 22.1), if any, is reordered so that the "identifiers" jare in
alphabetical order ("a" first, "z" last).

For each object idedtifier value: each "ObjldComponents" is transformed into its corresponding
"NumberForm" in aceotdance with the semantics of clause 32 (see the example in 32.13).

For each relativeyobject identifier value (see 33.3): each "RelativeOIDComponents" is transformefl into
its corresponding "NumberForm" in accordance with the semantics of clause 33.

For sequénce types (see clause 25) and set types (see clause 27): any extension of the|form
"ExtensionAndException", "ExtensionAdditions", is cut and pasted to the end off the
"ComponentTypeLists"; "OptionalExtensionMarker", if present, is removed.

IfYTagDefault" is | MPLI CI T TAGS, the keyword | MPLI O T is added to all instances of "Tag" (see|31.2)
unless either:

e itis already present; or

e the reserved word EXPLI CI T is present; or

e the type being tagged is a CHO CE type or;

e itisan open type.

If "TagDefault" is AUTOVATI C TAGS, the decision on whether to apply automatic tagging is taken

according to 25.3 (the automatic tagging will be performed later on).

NOTE — Subclauses 25.4 and 27.2 specify that the presence of a "Tag" in a "ComponentType" which was
inserted as a result of the replacement of "Components of Type" does not in itself prevent the automatic tagging
transformation.

If "ExtensionDefault" is EXTENSIBILITY |MPLIED, an ellipsis ("...") is added after the
"ComponentTypeLists" if it is not present.
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h)

For choice type (see clause 29): "RootAlternativeTypeList" is reordered so that the identifiers of the
"NameType"s are in alphabetical order ("a" first, "z" last). "OptionalExtensionMarker", if present, is
removed. If "TagDefault" is | MPLICI T TAGS, the keyword | MPLI CI T is added to all instances of
"Tags" (see 31.2) unless either:

e itis already present; or

e the reserved word EXPLI CI T is present; or

the type being tagged is a CHO CE type; or
e it isan open type.

If "TagDefault" is AUTOVATI C TAGS, the decision on whether to apply automatic tagging is taken
according to 29.5. If "ExtensionDefault" is EXTENSI Bl LI TY | MPLI ED, an ellipsis (". . . ") is added after

the "Alternative T'ypeLists™ 1f 1t 1S not present.

C.3.213 The following transformations shall be applied recursively in the specified order, until a fix-point is'teached:

a)
b)
©)
d)

e)

g)

For each object identifier value (see 32.3): if the value definition begins with a "DefinedValuge|', the
"DefinedValue" is replaced by its definition.

For each relative object identifier value (see 33.3): if the value definition contain§*DefinedValue'|s, the
"DefinedValue"s are replaced by their definition.

For sequence types and set types: all instances of "COVPONENTS O Type" (see clause 2§) are
transformed according to clauses 25 and 27.

For sequence, set and choice types: if it has earlier been decided to tagautomatically (see C.3.2.2 g) and
h)), the automatic tagging is applied according to clauses 25, 27 and 29.

For selection type: the construction is replaced by the selected\alternative according to clause 30.
All type references are replaced by their definitions according’to the following rules:

e [f the replacing type is a reference to the type being transformed, the type reference is replacegl by a
special item that matches no other item than itself.

e [f the replacing type is a sequence-of typeror a set-of type, the constraints following the replaced
type, if any, are moved in front of the kéyword OF.

e  If the replaced type is a parameterized type or a parameterized value set (see Rec. ITU-T X[683 |
ISO/IEC 8824-4, 8.2), ecvety "DummyReference" 1is replaced by the corresponding
"ActualParameter".

All value references are replaced by their definitions; if the replaced value is a parameterized valup (see
Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.2), every "DummyReference" is replaced by the correspanding
"ActualParameter".

NOTE — Before replacing any value reference, the procedures of this annex shall be applied to ensure that the
value reference identifies, through value mappings or directly, a value in its governing type.

C.3.2{4 For set type: the “RootComponentTypeList" is reordered so that the "ComponentType"s are in alphaletical

order|("a" first, "z" last).

C.3.215 The following transformations shall be applied to value definitions:

a) Ifapinteger value is defined with an identifier, that identifier is replaced by the associated number.

b)~f a bitstring value is defined using identifiers, it is replaced by the corresponding "bstring" with all
trailing zero bits removed.

e—AH—whitespace—mmmediately—before—andafter—eachnewhne—(inecluding—the—newlnet—a—estrig" is
removed.

d) All white-space in "bstring" and "hstring" is removed.

e) Each real value defined with base 2 is normalized so that the mantissa is odd, and each real value defined
with base 10 is normalized so that the last digit of the mantissa is not 0.

f)  Each General i zedTi ne, UTCTi me, TI ME, TI ME- OF- DAY, DATE, DATE- TI ME, and DURATI ON value is
replaced by a string which conforms to the rules used when encoding in DER and CER (see Rec. ITU-T
X.690 | ISO/IEC 8825-1,11.7,11.8, and 11.9).

g) After applying c¢), each UTF8String, NumericString, PrintableString, |A5String,

VisibleString (1 SO646String), BWString and Universal String value is replaced by the
equivalent value of type Uni ver sal Stri ng written using the "Quadruple" notation (see clause 41.8).
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C.3.2.6 Any occurrence of "realnumber" shall be transformed to a "base" 10 associated "SequenceValue". Any
occurrence of the "RealValue" associated with "SequenceValue" shall be transformed to the associated
"SequenceValue" of the same "base", such that the last digit of the mantissa is not zero.

C.3.3  If two instances of "Type", when transformed to their normal form, are identical lists of lexical items (see
clause 12), then the two instances of "Type" are defined to be identical type definitions with the following exception: if
an "objectclassreference” (see Rec. ITU-T X.681 | ISO/IEC 8824-2, 7.1), an "objectreference" (see Rec. ITU-T X.681 |
ISO/IEC 8824-2, 7.2) or an "objectsetreference" (see Rec. ITU-T X.681 | ISO/IEC 8824-2, 7.3) appears within the
normalized form of the "Type", then the two types are not defined to be identical type definitions, and value mappings
(see C.4 below) will not exist between them.

NOTE — This exception was inserted to avoid the need to provide transformation rules to normal form for elements of syntax

concerned with information object class, information object, and information object set notation. Similarly, specification for the

normalization of all value notation and of set arithmetic notation has not been included at this time. Should there prove to be a
re{uirement for such specification, this could be provided in a future version of this Recommendation | International Stahdard.

THe concept of identical type definitions and of value mappings was introduced to ensure that simple ASN.1 constructs eould be
usgd either by using reference names or by copying text. It was felt unnecessary to provide this functionality for-hore complex
intances of "Type" that included information object classes, etc.

C4 Specification of value mappings

C4.1 If two occurrences of "Type" are identical type definitions under the rules of C.3sthen value mappingg exist
betwden every value of one type and the corresponding value of the other type.

C4.2 For a type, X1, created from any type, X2, by tagging (see 31.2), value mappings are defined to exist befween
all th¢ members of X1 and the corresponding members of X2.
NOTE — Whilst value mappings are defined to exist between the values of X1 and-X2 in C.4.2 above, and between the [values
of|X3 and X4 in C.4.3, if such types are embedded in otherwise identical butddistinct type definitions (such as SEQUENCE or

CHO CE type definitions), the resulting type definitions (the SEQUENCE or CHO'CE types) will not be identical type definfitions,
anld there will be no value mappings between them.

C.4.3| For a type, X3, created by selecting values from any goyerning type, X4, by the element set construct|or by
subtyping, value mappings are defined to exist between the members of the new type and those members ¢f the
goverhing type that were selected by the element set or subtyping construct. The presence or absence of an extgnsion
markgr has no effect on this rule.

C.4.4(  Additional value mappings are specified in C:5 between some of the character string types.

C.4.5] A value mapping is defined to exist between all the values of any type defined as an integer type with famed
valuep and any integer type defined without naimed values, or with different named values, or with different namies for
name(l values, or both.

NOTE — The existence of the value mapping does not affect any scope rule requirements on the use of the names of pamed
vajues. They can only be used in a scope‘governed by the type in which they are defined, or by a typereference name to thaf type.

C.4.6)] A value mapping is defingd to exist between all the values of any type defined as a bit string type with famed
bits ahd any bit string type defined without named bits, or with different named bits, or with different names for famed
bits, qr both.

NOTE — The existenee,0f'the value mapping does not affect any scope rule requirements on the use of the names of named bits.
THey can only be usedun a scope governed by the type in which they are defined, or by a typereference name to that type.

CS5 Additional value mappings defined for the character string types

Csal There are two groups of restricted character string types, group A (see C.5.2) and group B (see C.5.3). Value
mappjngs)are defined to exist between all types in group A, and value references to values of these types can bg used
when governed by one of the other types. For the types in group B, value mappings never exist between these different
types, nor between any type in group A and any type in group B.

C.5.2  Group A consists of:

UTF8Stri ng

Nurneri cString

Printabl eString

I A5String

Vi si bl eString (I SC646String)
Uni versal String

BMPSt ri ng
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Cs5.3

Cs54

C5.5

Group B consists of:

Tel etexString (T61String)
Vi deot exStri ng

G aphicString

General String

The value mappings in group A are specified by mapping the character string values of each type to
Uni ver sal String, then using the transitivity property of value mappings. To map values from one of the group A
types to Uni versal String, the string is replaced by a Uni versal String of the same length with each character
mapped as specified below.

Formally, the set of abstract values in UTF8String is the same set of abstract values that occur in
Uni ver sal Stri ng but with a different tag (see 41.16), and each abstract value in UTF8St ri ng is defined to map to the

corre

C.5.6
Prin
chara
C.5.7
Uni v
bit) v

Cs.8
mapp,

C.6
This s

C.6.1
Y that

For €]

X

x X::
Y

71 ::

These
throu
of val

72 ::

is ille
C.6.2

root g
is req

ponding abstract value 1in Uni ver sal Stri ng.

The glyphs (printed character shapes) for characters used to form the types Numeri ¢St i'ng
abl eStri ng have recognizable and unambiguous mappings to a subset of the glyphs assigned, to the firg
cters of ISO/IEC 10646. The mapping for these types is defined using this mapping of glyphs.

| A5String and Vi si bl eString are mapped into Uni ver sal String by mapping €ach’ character in|
br sal St ri ng character that has the identical (32-bit) value in the BER encoding of Uni.vérsal String as t
hlue of the BER encoding of | A5St ri ng and Vi si bl eStri ng.

BWPString is formally a subset of Universal String, and corresponding abstract values have
ngs.

Specific type and value compatibility requirements
ubclause uses the value mapping concept to provide precise text fowthe legality of certain ASN.1 constructs.

Any "Value" occurrence, X-notation, with a governing type,Y, identifies the value, y-val, in the governin
has a value mapping to the value x-val specified by X-notation. It is a requirement that such a value exists.

kample, consider the occurrence of x in the last line ofthe Tollowing:
[0] INTEGER (0..30)

= 29
[1] INTEGER (25..35)

LY (x | 30)

ASN.1 constructs are legal, and*in the last assignment the x-notation x is referencing the x-val 29 in

ues 29 and 30. On the other hand, the assignment:
Y (x | 20)
bal because theré\is)no y-val to which the x-notation 20 can refer.

Any "Type" occurrence, t-notation, that has a governing type, V, identifies the complete set of values
f the governing type V that have value mappings to any of the values in the root of the "Type" t-notation. Tl
hired forcontain at least one value.

For €]

and
t 128

to the
he (8-

value

b type

and,

bh value mapping, identifiegthe“y-val 29 in Y. The x-notation 30 is referencing the y-val 30 in Y, and Z1 is the set

in the
his set

kample, consider the occurrence of Win the last line of the following:

V =

[0] INTEGER (0..30)

W ::=[1] INTEGER (25..35)

Y =

[2] INTEGER (31..35)

71 ::=V (W |29

W contributes values 25-30 to the set arithmetic resulting in Z1 having the values 24-30. On the other hand, the
assignment:

72 =V (Y| 24)

is illegal because there are no values in Y which map to a value in V.
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C.6.3 The type of any value supplied as an actual parameter is required to have a value mapping from that value to
one of the values in the type governing the dummy parameter, and it is a value of that governing type which is identified.

C.6.4 If a "Type" is supplied as an actual parameter for a dummy parameter which is a value set dummy parameter,
then all values of that "Type" are required to have value mappings to values in the governor of the value set dummy
parameter. The actual parameter selects the total set of values in the governor which have mappings to the "Type".

C.6.5 In specifying the type, A, of a dummy parameter that is a value or a value set parameter, it is an illegal
specification unless for all values of A, and for every instance of use of A on the right-hand side of the assignment, that
value of A can legally be applied in place of the dummy parameter.

C.7 Examples

C.7.1 This subclause provides examples to illustrate C.3 and C.4.

C.7.2 Example 1

X = SEQUENCE X1 ::= SEQUENCE
{nam¢ VisibleString, {name VisibleString,
age INTEGER} -- comment --

age INTEGER}
X2 ::5 [8] SEQUENCE X3:=  SEQUENCE
{nam¢ VisibleString, {name VisibleString,
age INTEGER} age AgeType}

AgeType ::= INTEGER

X, X1| X2, and X3 are all identical type definitions. Differences of white-spade’and comment are not visible, nor dos the
use of the AgeType type reference in X3 affect the type definition. Noteyhewever, that if any of the identifiers fpr the
elemdnts of the sequence were changed, the types would cease to be.identical definitions, and there would be no[value
mappjngs between them.

C.7.3] Example 2

B:= SET B1 ::=SET
{nam¢ VisibleString, {age INTEGER,
age INTEGER} name VisibleString}

are identical type definitions provided neither i$in a module with AUTOVATI C TAGS in the module header, othgrwise
they dre not identical type definitions, and yahie'mappings will not exist between them. Similar examples can be Written
using|CHO CE and ENUVERATED (using the "identifier" form of "Enumerationltem").

C.74 Example 3

C = SET C1.::=SET
{nam¢ [0] VisibleString, {name VisibleString,
age INTEGER} age INTEGER (1..64)}

are n¢t identical type definitions, nor are either of them identical type definitions to either of B or B1, and there gre no
value|mappings betweeén any of the values of Cand C1, nor between either of them and either of B or B1.

C.7.5 Example 4
x INTEGER{y ()} ::=3

z INLEGER 1:=x

is legal, and assigns the value 3 to z through the value mapping defined in C.4.5.

C.7.6 Example 5
b1 BIT STRING ::="'101'B
b2 BIT STRING {version1(0), version2(1), version3(2)} ::= bl

is legal, and assigns the value { ver si onl, version3} to b2.
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C.7.7  Example 6

With the definitions of C.1.1, SEQUENCE elements of the form:
X DEFAULT y

are legal, where X is any of A, B, C, D, E, or F, or any of the text to the right of the type assignments to these names, and y
is any of a, b, c, d, e, or f, with the following exceptions: E DEFAULT vy is illegal for all of a, b, c, d, f, and
C DEFAULT e is illegal, because in these cases there are no value mappings available from the defaulting value
reference into the type being defaulted.
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Annex D

Assigned object identifier and OID internationalized resource identifier values

(This annex forms an integral part of this Recommendation | International Standard.)

This annex records object identifier, OID internationalized resource identifier and object descriptor values assigned in
the ASN.1 series of Recommendations | International Standards, and provides an ASN.1 module for use in referencing
those values.

D.1 —Vatuesassigned-imthis Recommendationinternmatiomat-Standard

The fpllowing values are assigned in this Recommendation | International Standard:
Subclause 41.3

Object Identifier Value:
{ joint-iso-itu-t asnl(1) specification(0) characterStrings(1l) nuner'€String(0) |}

OID internationalized Resource Identifier Value:
"/Joint-1SO 1 TU- T/ ASN. 1/ Speci fi cati on/ Char act er _Stri ngs/ Nunerd.c, St ri ng"

Object Descriptor Value: " Nuneri cString ASN. 1 type"
Subclause 41.5

Object Identifier Value:
{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) printableString(}) }

OID Internationalized Resource Identifier Value:
"/ Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Char acter _Strings/Printable_String"

Object Descriptor Value: " Pri nt abl eString ASN.1*t ype"
Subclause 42.1

Object Identifier Value:
{ joint-iso-itu-t asnl(1l) specitication(0) nodules(0) is010646(0) }

OID Internationalized Resource Idéntifier Value:
"/Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Modul es/ | SO_10646"

Object Descriptor Value: " ASN*1 Char act er Mdul e"
Subclause D.2

Object Identifier Value:
{ joint-iso-4tut asnl(1l) specification(0) nodules(0) object-identifiers(l) }

OID Internationalized Resource Identifier Value:
"/ Joi nt< RSO | TU- T/ ASN. 1/ Speci fi cati on/ Modul es/ oj ect _| denti fiers”

Objeet\Pescriptor Value: "ASN. 1 Obj ect Identifier Mdule"

D.2 Object identifiers in the ASN.1 and encoding rules standards

This clause specifies an ASN.1 module which contains the definition of a value reference name for each object identifier
value defined in the ASN.1 standards (Rec. ITU-T X.680 | ISO/IEC 8824-1 to Rec. ITU-T X.693 | ISO/IEC 8825-4).
NOTE — These values are available for use in the value notation of the OBJECT IDENTIFIER type and types derived from it. All

of the value references defined in the module specified in this clause are exported and have to be imported by any module that
wishes to use them.

ASN1-Object-Identifier-Module { joint-iso-itu-t asn1(1) specification(0) modules(0) object-identifiers(1) }
"/Joint-ISO-ITU-T/ASN.1/Specification/Modules/Object_Identifiers"
DEFINITIONS ::= BEGIN

-- NumericString ASN.1 type (see 41.3) --
numericString OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) specification(0) characterStrings(1) numericString(0) }
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END
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-- PrintableString ASN.1 type (see 41.5) --
printableString OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) specification(0) characterStrings(1) printableString(1) }

-- ASN.1 Character Module (see 42.1) --
asnlCharacterModule OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) specification(0) modules(0) iso10646(0) }

-- ASN.1 Object Identifier Module (this module) --
asnlObjectldentifierModule OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) specification(0) modules(0) object-identifiers(1) }

-- BER encoding of a single ASN.1 type --
ber OBJECT IDENTIFIER ::=
Ciointiso- 1) basi Jing)]

-- CER encoding of a single ASN.1 type --
cer OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) ber-derived(2) canonical-encoding(0) }

-- DER encoding of a single ASN.1 type --
der OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) ber-derived(2) distinguished-encoding(1) }

-- PER encoding of a single ASN.1 type (basic aligned) --
perBasicAligned OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) packed-encoding(3) basic(0) aligned(0) }

-- PER encoding of a single ASN.1 type (basic unaligned) --
perBasicUnaligned OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) packed-encoding(3) basic(0) unaligned(1) }

-- PER encoding of a single ASN.1 type (canonical aligned) .--
perCanonicalAligned OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) packed-encoding(3) canonical(1) aligned(0) }

-- PER encoding of a single ASN.1 type (canonical ugaligned) --
perCanonicalUnaligned OBJECT IDENTIFIER ::=
{ joint-iso-itu-t asn1(1) packed-encoding(3) canonical(1) unaligned(1) }

-- XER encoding of a single ASN.1 type (basic) --
xerBasic OBJECT IDENTIFIER ::=
{joint-iso-itu-t asn1(1) xml-encoding(5) basic(0) }

-- XER encoding of a single ASN.1-type (canonical) --
xerCanonical OBJECT IDENTIFIER ::=
{joint-iso-itu-t asn1(1) xml-encoding(5) canonical(1) }

-- EXER encoding of a single ASN.1 type (extended) --
xerExtended OBJECT JIDENTIFIER ::=
{joint-iso-itu-t asnl(1) xml-encoding(5) extended(2) }

- ASN1-Object-1déntifier-Module --
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Annex E

Encoding references

(This annex forms an integral part of this Recommendation | International Standard.)

This annex specifies the currently defined encoding references and the Recommendation | International
Standard that specifies the syntactic form (and semantics) of encoding instructions with that encoding reference (except
for the TAGencoding reference, which has no associated encoding instructions).

NOTE —1It is recommended that, if an encoding reference that is not specified here appears in an ASN.1 specification, the
associated encoding instructions be ignored with (only) a warning diagnostic

E.2
assoc
referd

The encoding references in column 1 of Table E.1 are currently defined. The syntax and semantics
ated encoding instructions (where applicable) are defined in the Recommendation | International) Sta

nced in column 2 of Table E.1.

Table E.1 —Standards defining the semantics associated with a given encoding refeérence

bf the
ndard

Encoding reference

Refer to standard

TAG This Recommendation | International Standard
XER Rec. ITU-T X.693 (2015) | ISO/IEC 8825-4 (2015)
PER Rec. ITU-T X.695 (2015) | ISO/IEC 8825-6 (2015)
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F.1
F.1.1

Annex F

Assignment and use of arcs in the International Object Identifier tree

(This annex does not form an integral part of this Recommendation | International Standard.)

General

The International Object Identifier tree is specified in Rec. ITU-T X.660 | ISO/IEC 9834-1 Annex A. It
defines a hierarchy of registration authorities, each of which assigns:

a) a primary integer identifier (unambiguous and unique) to each subordinate arc to identify the nodes

F.1.2

F.1.3
proce

N

F.2

F.2.1
Objeq

identiffiers in value notation, XML value notation, and XML encodings).

F.2.2
Ident

F.3

F.3.1
Objed

F.3.2
Anne

1 4la sl dait o Jala L
OCTICatT T TIOUUTU TS TOSPUTTSTUTCOTOT

b) (optionally) secondary identifiers to each subordinate arc that can aid human-readability
subordinate arc identification, but are not necessarily unambiguous;

value of the arc;

d) (optionally) further Unicode labels (unambiguous) that provide alternative identifications of subor
arcs.

Unicode labels are (with minor restrictions) any sequence of Unicode characters:

Rec. ITU-T X.660 | ISO/IEC 9834-1, Annex A (and the Recommendatipns | International Standard
Hures it references) defines the international object identifier tree.

DTE — An informal repository of information about OID allocations is available’at http://www.oid-info.com.

Use of the International Object Identifier tree by.the object identifier (OBJECT | DENTI
type

This type (and its value notations and encodings) prevides a means of identifying a node of the Interna
t Identifier tree using only the primary integer values of each arc (with the optional inclusion of secq

It has been in long-term use, and providesa compact means of identifying a node of the International
fier tree in binary-encoded computer communication.

Use of the International .Object Identifier tree by the OID internationalized resg
identifier (O D- 1 R) type

This type (and its valu¢ notations and encodings) provides a means of identifying a node of the Interna
t Identifier tree using onlysthe Unicode labels of each arc.

The same syntax\also forms the main body of the "oid" IRI and URI schemes registered with TANA
k F of Rec. ITU-FX+660 | ISO/IEC 9834-1).

f the

¢) an integer-valued Unicode label (unambiguous) that is the character encoding of the'primary integer

Hinate

s and

| ER)

tional
ndary

bject

urce

tional

A (see
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Annex G

Examples and hints

(This annex does not form an integral part of this Recommendation | International Standard.)

This annex contains examples of the use of ASN.1 in the description of (hypothetical) data structures. It also contains
hints, or guidelines, for the use of the various features of ASN.1. Unless otherwise stated, an environment of AUTOVATI C
TAGS is assumed.

G.1 —Exampteofapersommet Tecord

The use of ASN.1 is illustrated by means of a simple, hypothetical personnel record.

G.1.1]  Informal description of Personnel Record

The sfructure of the personnel record and its value for a particular individual are shown below.

Name: John P Smith
Title: Director

Employee Number: 51

Date of Hire: 17 September 1971
Name of Spouse: Mary T Smith

Number of Children: 2

Child Information

Name: Ralph T Smith

Date of Birth 11 November 1957
Child Information

Name: Susan B Jones

Date of Birth 17 July(1959

G.1.2] ASN.1 description of the record structure
The sfructure of every personnel fecord is formally described below using the standard notation for data types.

PersonnelRecord :;= fAPPLICATION 0] SET

{ name Name,
title VisibleString,
number EmployeeNumber,
dateOfHire Date,
nameQfSpouse Name,
children SEQUENCE OF ChildInformation DEFAULT {}
}
ChildInformation ::= SET
{ name Name,
dateOfBirth Date
}
Name ::= [APPLICATION 1] SEQUENCE
{ givenName VisibleString,
initial VisibleString,
familyName VisibleString
}

EmployeeNumber ::= [APPLICATION 2] INTEGER
Date ::= [APPLICATION 3] VisibleString -- YYYY MMDD
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This example illustrates an aspect of the parsing of the ASN.1 syntax. The syntactic construct DEFAULT can only be
applied to a component of a SEQUENCE or a SET, it cannot be applied to an element of a SEQUENCE OF. Thus, the
DEFAULT { } in Personnel Record applies to chi | dr en, not to Chi | dI nf or mati on.

G.1.3  ASN.1 description of a record value

The value of John Smith's personnel record is formally described below using the standard notation for data values.

{ name {givenName "John", initial "P", familyName "Smith"},
title "Director",

number 51,

dateOfHire "19710917",

nameOfSpouse {givenName '""Mary", initial "T", familyName "Smith"},

children

{ {name {givenName "Ralph", initial "T", familyName "Smith"} ,
datpOfBirth "19571111"},
{nampe {givenName "Susan", initial "B", familyName "Jones"} ,
datpOfBirth "19590717" }

<givenName>John</givenName>
<ipitial>P</initial>
<fpmilyName>Smith</familyName>
</ngme>
<title>Director</title>
<number>51</number>
<dateOfHire>19710917</dateOfHire>
<nameOfSpouse>
<divenName>Mary</givenName>
<ipitial>T</initial>
<fpmilyName>Smith</familyName>
</ngmeOfSpouse>
<chijldren>
<(hildInformation>
fname>
<givenName>Ralph</givenName>
<initial>T</initial>
<familyName>Smith</familyName>
¥/name>
+dateOfBirth>19571111</dateOfBirth>
</ChildInformation>
<(ChildInformation>
fname>
<givenName>Susan</givenName>
<initial>B</initial>
<familyName>Jones</familyName>
f/name>
+dateOfBirth>19590717</dateOfBirth>
</ChildInformation>
</cHildren>
</PersonnelRecord>

G.2 Guidelines for use of the notation

The data types and formal notation defined by this Recommendation | International Standard are flexible, allowing a
wide range of protocols to be designed using them. This flexibility, however, can sometimes lead to confusion,
especially when the notation is approached for the first time. This annex attempts to minimize confusion by giving
guidelines for, and examples of, the use of the notation. For each of the built-in data types, one or more usage guidelines
are offered. The character string types (for example, Vi si bl eStri ng) and the types defined in clauses 46 to 48 are not
dealt with here.
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Boolean

G.2.1.1 Use a boolean type to model the values of a logical (that is, two-state) variable, for example, the answer to a
yes-or-no question.

G.2.1

EXAMPLE
Employed ::= BOOLEAN
.2 When assigning a reference name to a boolean type, choose one that describes the true state.
EXAMPLE
Married ::= BOOLEAN

G.2.2

G.2.2,

integg

or usi

G.2.2,

or usi

Note
does
betwd

Tore

and t

MaritalStatus ::= BOOLEAN
Integer

1 Use an integer type to model the values (for all practical purposes, unlimited in magnitude) of a cardi
1 variable.

EXAMPLE
CheckingAccountBalance ::= INTEGER -- in cents; negative means overdrawn.
balance CheckingAccountBalance ::= 0
hg XML value notation:
balance ::= <CheckingAccountBalance>0</CheckingAccountBalan¢e>
2 Define the minimum and maximum allowed values of an integer type as named numbers.
EXAMPLE
DayOfTheMonth ::= INTEGER {first(1), last(31)}
today DayOfTheMonth ::= first
unknown DayOfTheMonth ::=0
hg XML value notation:
today ::= <DayOfTheMonth><first/></DayOfTheMonth>
unknown ::= <DayOfTheMonth>0</DayOfTheMonth>

that the named numbers fi(fst”and | ast were chosen because of their semantic significance to the reade
hot exclude the possibilityyof DayOf TheMont h having other values which may be less than 1, greater than
en 1 and 31.

strict the value ofDayCf TheMont h to just fi r st and | ast, one would write:
DayOfTheMonth ::= INTEGER {first(1), last(31)} (first | last)
restrict.thevalue of the DayOf TheMont h to all values between 1 and 31, inclusive, one would write:

DayOfTheMonth ::= INTEGER {first(1), last(31)} (first .. last)

hal or

r, and
31 or

L~ dayOiFheMonth-DayOiFheMonth-1—4
=t

or using XML value notation:

G.23

dayOfTheMonth ::= <DayOfTheMonth>4</DayOfTheMonth>

Enumerated

G.2.3.1 Use an enumerated type to model the values of a variable with three or more states. Assign values starting with
zero if their only constraint is distinctness.

Rec. ITU-T X.680 (08/2015)
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EXAMPLE

DayOfTheWeek ::= ENUMERATED {sunday(0), monday(1), tuesday(2),
wednesday(3), thursday(4), friday(5), saturday(6)}

firstDay DayOfTheWeek ::= sunday
or using XML value notation:

firstDay ::= <DayOfTheWeek><sunday/></DayOfTheWeek>

Note that while the enumerations sunday, nonday, etc., were chosen because of their semantic significance to the
reader, DayCf TheWeek is restricted to assuming one of these values and no other. Further, only the name sunday,

nonday, etc., can be assigned to a value; the equivalent integer values are not allowed.

G.2.3[27 Use an extensible enumerated tfype to model the values of a variable that has just two states now, but tha

have additional states in a future version of the protocol.
EXAMPLE

MaritalStatus ::= ENUMERATED {single, married}
-- First version of MaritalStatus

in antjcipation of:

MaritalStatus::= ENUMERATED {single, married, ..., widowed}
-- Second version of MaritalStatus

and Idter yet:

MaritalStatus ::= ENUMERATED {single, married, ..., widowed, diver,ced}
-- Third version of MaritalStatus

G.2.4 Real
G.2.41 Use areal type to model an approximate number.
EXAMPLE

AngleInRadians ::= REAL

or usihg the alternate value notation for REAL;
pi REAL ::=3.14159265358979323846264338327

or using XML value notation:

pi::=

<REAL>
3.14159265358979323846264338327

</REAL>

G.2.42 Applicatien designers may wish to ensure full interworking with real values despite differences in fl
point [hardware, and~in implementation decisions to use (for example) single or double length floating point f

appligation. This.¢an be achieved by the following:

App-X-Real ::= REAL (WITH COMPONENTS {
mantissa (—16777215..16777215),

pi REAL ::= {mantissa 3141592653589793238462643383279, base 10, exponent —30}

it may

ating
or an

brarse{2);
exponent (—125..128) } )
/-k
Senders shall not transmit values outside these ranges
and conforming receivers shall be capable of receiving
and processing all values in these ranges.
*/

girth App-X-Real ::= {mantissa 16, base 2, exponent 1}
or using XML value notation:

girth ::=
<App-X-Real>
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32
</App-X-Real>

G.2.,5 Bitstring

G.2.5.1 Use abit string type to model binary data whose format and length are unspecified, or specified elsewhere, and
whose length in bits is not necessarily a multiple of eight.

EXAMPLE

G3FacsimilePage ::= BIT STRING
-- a sequence of bits conforming to Rec. ITU-T T.4.

image G3FacsimilePage ::='100110100100001110110'B

trailer BIT STRING ::="'0123456789ABCDEF'H

bodyl G3FacsimilePage ::='1101'B

body2 G3FacsimilePage ::='1101000'B

or usihg XML value notation:

image ::= <G3FacSimile>100110100100001110110</G3FacSimile>

trailer ::=
<BIT_STRING>
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011
1100 1101 1110 1111
</BIT_STRING>

body1 ::= <G3FacSimile>1101</G3FacSimile>
body2 ::= <G3FacSimile>1101000</G3FacSimile>

Note [that bodyl and body?2 are distinct abstract values because ¢railing 0 bits are significant (due to there beipg no
"NamjedBitList" in the definition of G3Facsi mi | ePage).

G.2.52 Use a bit string type with a size constraint to model\the values of a fixed sized bit field.
EXAMPLE

BitField ::= BIT STRING (SIZE (12))

mapl BitField ::='100110100100'B

map?2 BitField ::='9A4'H

map3 BitField ::='1001101001'B - lllegal - violates size constraint.

or usihg XML value notation:

mapl ::= <BitField>100110100100</BitField>

Note that mapl and map2-are the same abstract value, for the four trailing bits of map2 are not significant.

G.2.33 Use a bit.string type to model the values of a bit map, an ordered collection of logical variables indi¢ating
whetHer a particular condition holds for each of a correspondingly ordered collection of objects.

DaysOfTheWeek ::= BIT STRING {
sunday(0), monday (1), tuesday(2),
wednesday(3), thursday(4), friday(5),
saturday(6) } (SIZE (0..7))

sunnyDaysLastWeekl DaysOfTheWeek ::= {sunday, monday, wednesday}
sunnyDaysLastWeek2 DaysOfTheWeek ::= '1101'B
sunnyDaysLastWeek3 DaysOfTheWeek ::='1101000'B

sunnyDaysLastWeek4 DaysOfTheWeek ::

'11010000'B -- Illegal
or using XML value notation:

sunnyDaysLastWeekl1 ::=
<DaysOfTheWeek>
<sunday/><monday/><wednesday/>
</DaysOfTheWeek>
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sunnyDaysLastWeek2 ::= <DaysOfTheWeek>1101</DaysOfTheWeek>
sunnyDaysLastWeek3 ::= <DaysOfTheWeek>1101000</DaysOfTheWeek>

Note that if the bit string value is less than 7 bits long, then the missing bits indicate a cloudy day for those days, hence

the first three values above have the same abstract value.

G.2.5.4 Use a bit string type to model the values of a bit map, a fixed-size ordered collection of logical variables

indicating whether a particular condition holds for each of a correspondingly ordered collection of objects.

DaysOfTheWeek ::= BIT STRING {
sunday(0), monday (1), tuesday(2),
wednesday(3), thursday(4), friday(5),
saturday(6) } (SIZE (7))
sunnyDaysl astWeekl DaysOfTheWeek ::= {sunday monday wednesday}

sunny[DaysLastWeek2 DaysOfTheWeek ::='1101'B -- lllegal
-- violates size constraint.
sunnyDaysLastWeek3 DaysOfTheWeek ::='1101000'B

sunnyDaysLastWeek4 DaysOfTheWeek ::='11010000'B -- lllegal
-- violates size constraint.

Note that the first and third values have the same abstract value.

G.2.585 Use abit string type with named bits to model the values of a collection of related1ogical variables.
EXAMPLE

PersonalStatus ::= BIT STRING
{married(0), employed(1), veteran(2), collegeGraduate(3)}

billClinton PersonalStatus ::= {married, employed, collegeGraduaté}
hillaryClinton PersonalStatus ::='110100'B
or using XML value notation:

billClinton ::=

<PersonalStatus>
<married/>
<employed/>
<collegeGraduate/>

</PersonalStatus>

hillaryClinton ::= <PersonalStatus>110100</PersonalStatus>

Note fhat bi | | A i nt on and hi | | ar yCN nt on have the same abstract values.

G.2.60  Octet string

G.2.61 Use an octet string-type to model binary data whose format and length are unspecified, or specified elsey

and whose length in bits is amultiple of eight.
EXAMPLE

G4FagsimileImage ::= OCTET STRING
-- aSequence of octets conforming to Rec. ITU-T T.5 and CCITT Rec. T.6

image G4FacsimileImage ::='3FE2EBAD471005'H

vhere,

1 N\ 1 tots .
or usirgXME—valte-notation:

image ::= <G4FacSimileImage>3FE2EBAD471005</G4FacSimileImage>

G.2.6.2 Use a restricted character string type in preference to an octet string type, where an appropriate one is

available.
EXAMPLE
Surname ::= PrintableString
president Surname ::= "Clinton"
or using XML value notation:

president ::= <Surname>Clinton</Surname>
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UniversalString, BMPString and UTF8String

Use the BMPSt r i ng type or the UTF8St r i ng type to model any string of information which consists solely of characters
from the ISO/IEC 10646 Basic Multilingual Plane (BMP), and Uni ver sal Stri ng or UTF8St ri ng to model any string
which consists of ISO/IEC 10646 characters not confined to the BMP.

G.2.7.1 Use Level 1 or Level 2 to denote that the implementation level places restrictions on the use of combining
characters.

Reprdg

or usi

Reprg

or usi

G.2.7
colled

G.2.8

Use t
restri

EXAMPLE

RussianName ::= Cyrillic (Levell)
-- RussianName uses no combining characters.

—SaudiName-=PBasieArabie(SHE-GH002Fevel)
-- SaudiName uses a stubset ;)f com}bining chlaracters.

sentation of letter X:

greekCapitalLetterSigma BMPString ::= {0, 0, 3, 163}
hg XML value notation:

greekCapitalLetterSigma ::= <BMPString>&#x03a3;</BMPString>
sentation of string "f — oc":

rightwardsArrow UTF8String ::= {0, 0, 33, 146}

infinity UTF8String ::= {0, 0, 34, 30}

"nan

property UTF8String ::= {"'f ", rightwardsArrow, " ", infinity}

hg XML value notation:
property ::= <UTF8String>f &#x2192; &#x221E;</UTF8String>

12 A collection can be expanded to be a selected subset (i.e., include all characters in the BASIC L
tion) by use of the "UnionMark" (see clause 50).

EXAMPLE

KatakanaAndBasicLatin ::= UniversalString-(FROM (Katakana | BasicLatin))

CHARACTER STRING

he unrestricted character string type te model any string of information which cannot be modelled using one
ted character string types. Be sure'to specify the repertoire of characters and their coding into octets.

EXAMPLE

PackedBCDStringG:s CHARACTER STRING (WITH COMPONENTS {
identification (WITH COMPONENTS {
fixed PRESENT })
#%“Fhe abstract and transfer syntaxes shall be
packedBCDString-AbstractSyntaxld and
packedBCDString-TransferSyntaxld defined below.
*/
)

ATIN

of the

/* object identifier value for a character abstract syntax
(character set) whose alphabet
is the digits 0 through 9.
*/
packedBCDString-AbstractSyntaxld OBJECT IDENTIFIER ::=
{ joint-iso-itu-t example(999) packedBCD(2) charSet(0) }

/* object identifier value for a character transfer syntax that
packs two digits per octet, each digit encoded as 0000 to
1001, 1111, used for padding.

*/
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packedBCDString-TransferSyntaxld OBJECT IDENTIFIER ::=
{ joint-iso-itu-t example(999) packedBCD(2)
characterTransferSyntax(1) }

/* The encoding of PackedBCDString will contain only the defined
encoding of the characters, with any necessary length field, and in
the case of BER with a field carrying the tag. The object
identifier values are not carried, as "fixed" has been specified.

*/

or using XML value notation:

<OB

jointjiso-itu-t.example(999).packedBCD(2).characterTransferSyntax(1)

or:

N

object identifier values, although they do guarantee that the abstract value isgpreserved in the encoding.
G.2.9 Null

Use anull type to indicate the effective absence of a component-of‘a sequence.

}

or usi

G.2.1

packedBCDString-AbstractSyntaxId ::=
<OBJECT_IDENTIFIER>

joint-iso-itu-t.example(999).packed BCD(2).charSet(0)

</OBJECT_IDENTIFIER>

packedBCDString-TransferSyntaxId ::=
JECT_IDENTIFIER>

</OBJECT_IDENTIFIER>

packedBCDString-AbstractSyntaxId ::=
<OBJECT_IDENTIFIER>2.999.2.0</OBJECT_IDENTIFIER>

PackedBCDString-TransferSyntaxId ::=
<OBJECT_IDENTIFIER>2.999.2.1</OBJECT_IDENTIFIER>

DTE — Encoding rules do not necessarily encode values of the type CHARAGTER STRI NG in a form that always includ

EXAMPLE

Patientldentifier ::= SEQUENCE {

name VisibleString,

roomNumber CHOICE {
room INTEGER,

outPatient NULL -- if an oyt-patient --

lastPatient Patientldentifier = {
name "Jane Doe’’;
roomNumber outPatient : NULL

hg XML valuenotation:

lastPatient ::=

<Patientldentifier>
“name>Jane Doe</name>
<roomNumber><outPatient/></roomNumber>

</Patientldentifier>

0 Sequence and sequence-of

es the

G.2.10.1 Use a sequence-of type to model a collection of variables whose types are the same, whose number is large or

unpre

130

dictable, and whose order is significant.
EXAMPLE

NamesOfMemberNations ::= SEQUENCE OF VisibleString
-- in alphabetical order

firstTwo NamesOfMemberNations ::= {" Australia", ""Austria"}

Rec. ITU-T X.680 (08/2015)
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or, using the optional identifier:

NamesOfMemberNations2 ::= SEQUENCE OF memberNation VisibleString
-- in alphabetical order

firstTwo2 NamesOfMemberNations2 ::=
{memberNation "Australia", memberNation "Austria"}

Using XML value notation, the above two values are as follows:

G.2.1]
mode
versiq

or usi

G.2.1
know
from

firstTwo ::=
<NamesOfMemberNations>
<VisibleString>Australia</VisibleString>
<VisibleString>Austria</VisibleString>
_</NamesOfMemberNations>

firstTwo2 ::=

<NamesOfMemberNations2>
<memberNation>Australia</memberNation>
<memberNation>Austria</memberNation>

</NamesOfMemberNations2>

0.2 Use a sequence type to model a collection of variables whose types are the same, whége number is know

n and

5t, and whose order is significant, provided that the make-up of the collection is pfilikely to change froth one
n of the protocol to the next.
EXAMPLE
NamesOfOfficers ::= SEQUENCE {
president VisibleString,
vicePresident VisibleString,
secretary VisibleString}
acmeCorp NamesOfOfficers ::= {
president "Jane Doe",
vicePresident "John Doe",
secretary "Joe Doe'"}

hg XML value notation:

acmeCorp ::=

<NamesOfOfficers>
<president>Jane Doe</president>
<vicePresident>John Doe</vicePresident>
<secretary>Joe Doe</secretary>

</NamesOfOfficers>

0.3 Use an inextensible sequefice type to model a collection of variables whose types differ, whose num
h and modest, and whose order is significant, provided that the make-up of the collection is unlikely to ¢
bne version of the protecpl to the next.

EXAMPLE

Credentials::= SEQUENCE {
userName VisibleString,
password VisibleString,
accountNumber INTEGER}

G.2.1

ber is
hange

imber

0.4 Use an extensible sequence type to model a collection of variables whose order is significant, whose ni
currently is known and is modest, but which is expected to be increased:
EXAMPLE
Record ::= SEQUENCE {-- First version of protocol containing "Record"
userName VisibleString,
password VisibleString,
accountNumber INTEGER,

voey
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in anticipation of:

Record ::= SEQUENCE {-- Second version of protocol containing "Record"

userName VisibleString,

password VisibleString,

accountNumber INTEGER,

cers

[12: -- Extension addition added in protocol version 2
lastLoggedIn GeneralizedTime OPTIONAL,
minutesLastLoggedIn INTEGER

11,
}

and I4ter yet (version 3 of the protocol made no additions to Recor a):

Record ::= SEQUENCE {-- Third version of protocol containing "Record"

userName VisibleString,

password VisibleString,

accountNumber INTEGER,

voes

[12: -- Extension addition added in protocol version 2
lastLoggedIn GeneralizedTime OPTIONAL,
minutesLastLoggedIn INTEGER

11

[[4: -- Extension addition added in protocol version 3

certificate Certificate,

thumb ThumbPrint OPTIONAL

11,

}

G.2.1j1l Set and set-of

G.2.1J1.1 Use a set type to model a collection of variables whose number is known and modest and whose order is
insigffificant. If automatic tagging is not in effect, identify» each variable by context-specifically tagging it as ghown
below. (With automatic tagging, the tags are not needed.)

EXAMPLE

UserName ::= SET {
personalName [0] VisibleString,
organizationName [1] VisibleString,
countryName [2] VisibleString}

user UserName ::= {
countryName "Nigeria"',
personalName "Jonas Maruba",
organizationiName "Meteorology, Ltd."}

or using XML value/notdtion:

user &=

<UserName>
<CountryName>Nigeria</countryName>
<personalName>Jonas Maruba</personalName>

| — <organizationName>Meteorology ILtd </organizationName>

</UserName>

G.2.11.2 Use a set type with OPTI ONAL to model a collection of variables that is a (proper or improper) subset of
another collection of variables whose number is known and reasonably small and whose order is insignificant. If
automatic tagging is not in effect, identify each variable by context-specifically tagging it as shown below. (With
automatic tagging, the tags are not needed.)

EXAMPLE

UserName ::= SET {

personalName [0] VisibleString,
organizationName [1] VisibleString OPTIONAL

-- defaults to that of the local organization --,
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[2] VisibleString OPTIONAL

-- defaults to that of the local country -- }

G.2.11.3 Use an extensible set type to model a collection of variables whose make-up is likely to change from one

version of the protocol to the next. The following assumes AUTOVATI C TAGS was specified in the module definition.

EXAMPLE

UserName ::= SET {

personalName VisibleString, -- First version of "UserName™
organizationName VisibleString OPTIONAL ,

countryName

soey

VisibleString OPTIONAL,

or usi

hg XML value notation:

user ::=
<UserName>

</UserName>

in antjcipation of:

}

or usi

<Usen
<pe

UserName ::= SET {

11,

user UserName ::= {
personalName
internetEmailAddress

hg XML value notation:

user ::=
Name>

user UserName ::= { personalName "Jonas Maruba" }

<personalName>Jonas Maruba</personalName>

-- Second version of "UserName"

personalName VisibleString,
organizationName VisibleString OPTIONAL,
countryName VisibleString OPTIONAL,
ey
[12: -- Extension addition added in protocol versien 2
internetEmailAddress VisibleString,
faxNumber VisibleString OPTIONAL

"Jonas Maruba'',
"jonas@mieteor.ngo.com"

sonalName>Jonas MaruBa</personalName>

<internetEmailAddress>jonas@meteor.ngo.com</internetEmailAddress>

</Use

and 14

'Name>

ter yet (versiofis-3“and 4 of the protocol made no additions to User Nane):

UserName ::= SET {-- Fifth version of protocol containing "UserName"

personalName VisibleString,
organizationName VisibleString OPTIONAL,
countryName VisibleString OPTIONAL,
==
[[2: -- Extension addition added in version 2
internetEmailAddress VisibleString,
faxNumber VisibleString OPTIONAL
11,
[[5: -- Extension addition added in version 5
phoneNumber VisibleString OPTIONAL

11

user UserName ::= {
personalName
internetEmailAddress

"Jonas Maruba",
""jonas@meteor.ngo.com"
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}

or using XML value notation:

user ::=
<UserName>
<personalName>Jonas Maruba</personalName>
<internetEmailAddress>jonas@meteor.ngo.com</internetEmailAddress>
</UserName>

G.2.11.4 Use a set-of type to model a collection of variables whose types are the same and whose order is insignificant.

EXAMPLE

Keywords ::= SET OF VisibleString -- in arbitrary order

or, us|

Using

G.2.1

Prior
folloyj
TAGS,
to co
make

G.2.1]
[ UNI
It sho

G.2.1
entirg
class

someASN1Keywords Keywords ::= {""INTEGER", "BOOLEAN", "REAL"}
ng the optional identifier:
Keywords2 ::= SET OF keyword VisibleString -- in arbitrary order

someASN1Keywords2 Keywords2 ::= {keyword "INTEGER", keyword "BOOLEAN",
keyword "REAL"}

XML value notation, the above two values are as follows:

someASN1Keywords ::=

<Keywords>
<VisibleString>INTEGER</VisibleString>
<VisibleString>BOOLEAN</VisibleString>
<VisibleString>REAL</VisibleString>

</Keywords>

someASN1Keywords2 ::=
<Keywords2>
<keyword>INTEGER</keyword>
<keyword>BOOLEAN</keyword>
<keyword>REAL</keyword>
</Keywords2>

2 Tagged

new ASN.1 specifications need make no use of the tag notation, although those modifying old notation may
icern themselves with tags. New'users of the ASN.1 notation are encouraged to use AUTOVATI C TAGS 4
5 the notation more readable!

2.1 Universal class tags_are used only within this Recommendation | International Standard. The no
VERSAL 30] (for example) is provided solely to enable precision in the definition of the "UsefulTypes" (see
uld not be used elsewhere.

D.2 A frequently encountered style for the use of tags is to assign an application class tag precisely once
specification, using it to identify a type that finds wide, scattered, use within the specification. An appli

identirlcation of individual messages by the application class tag. The following is an example use in the former cas

tag is.also frequently used (once only) to tag the types in the outermost CHO CE of an application, proy

to the introduction of the AUTOVATI C.\DAGS construct, ASN.1 specifications frequently contained tagg.
Ving subclauses describe the way in which tagging was typically applied. With the introduction of AUTQYATI C

The

have
s this

tation
45.1).

in the

ation
yiding
e:

LS AMDL I

o757 XIvIT 1017

FileName ::= [APPLICATION 8] SEQUENCE {
directoryName VisibleString,
directoryRelativeFileName  VisibleString}

The above example assumes that the default encoding reference is either "empty" or TAG Otherwise, the above example
would be written:

FileName ::= [TAG: APPLICATION 8] SEQUENCE {
directoryName VisibleString,
directoryRelativeFileName  VisibleString}

A similar change would be needed in subsequent examples.
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G.2.12.3 Context-specific tagging is frequently applied in an algorithmic manner to all components of a SET,
SEQUENCE, or CHO CE. Note, however, that the AUTOVATI C TAGS facility does this easily for you.

G.2.1
canng
classd
interny
prote

or usi

G.2.1]
comp
comp
(I NTE
is leg
desird
carry

G.2.1
Stand

EXAMPLE
CustomerRecord ::= SET {
name [0] VisibleString,
mailingAddress [1] VisibleString,
accountNumber [2] INTEGER,
balanceDue [3] INTEGER -- incents --}
CustomerAttribute ::= CHOICE {
name [0] VisibleString,
mailingAddress [1] VisibleString,
balanceDue [3] INTEGER -- incents --}

2.4 Private class tagging should normally not be used in internationally standardized specifications (althoug

s. There may be occasional cases, however, where an enterprise-specific specification seeks to exte
ationally standardized specification, and in this case use of private class tags may give some benefits in pa
ting the enterprise-specific specification from changes to the internationally standardized specification.

EXAMPLE

AcmeBadgeNumber ::= [PRIVATE 2] INTEGER

badgeNumber AcmeBadgeNumber ::= 2345

hg XML value notation:

badgeNumber ::= <AcmeBadgeNumber>2345</AcmeBadgeNumber>

2.5 Textual use of | MPLI CI T with every tag is generally found‘only in older specifications. BER produces
het representation when explicit tagging is used than when implicit tagging is used. PER produces the
het encoding in both cases. With BER and explicitsfagging, there is more visibility of the underlying
FGER, REAL, BOOLEAN, etc.) in the encoded data. These-guidelines use implicit tagging in the examples when
al to do so. This may, depending on the encoding@ rules, result in a compact representation, which is 1

2.6 Guidance on use of tags in new ASN.I specifications referencing this Recommendation | Interna

h this

t be prohibited). Applications produced by an enterprise will normally use application and context-specific tag

nd an
rtially

a less
same

type
ver it
highly

ble in some applications. In other applications, .compactness may be less important than, for example, the ability to
out strong type-checking. In the latter case, explicit tagging can be used.
EXAMPLE
CustomerRecord ::= SET {
name [0] IMPLICIT VisibleString,
mailingAddress [1] IMPLICIT VisibleString,
accountNumber [2] IMPLICIT INTEGER,
balanceDue [3] IMPLICIT INTEGER -- in cents --}
CustomerAttribute.:*= CHOICE {
name [0] IMPLICIT VisibleString,
mailingAddress [1] IMPLICIT VisibleString,
accountNumber [2] IMPLICIT INTEGER,
balanceDue [3] IMPLICIT INTEGER -- in cents --}

tional
gs. If

youn

G.2.1

ard-is” quite simple: DON'T USE TAGS. Put AUTOVATI C TAGS in the module header, then forget about t:
cot toadd ew comporentsto-theSET, - SEQUENCE or CHOHCE T a tater verstom, add-therrtotheemd:
3 Choice

G.2.13.1 Use a CHO CE to model a variable that is selected from a collection of variables whose number are known and
modest.

EXAMPLE

Fileldentifier ::= CHOICE {
relativeName VisibleString,
-- name of file (for example, "MarchProgressReport")
absoluteName VisibleString,
-- name of file and containing directory
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-- (for example, "<Williams>MarchProgressReport")
serialNumber INTEGER
-- system-assigned identifier for file --}

file Fileldentifier ::= serialNumber : 106448503
or using XML value notation:

fileldentifier ::=
<Fileldentifier>
<serialNumber>106448503</serialNumber>
</Fileldentifier>

G.2.13.2 Use an extensible CHO CE to model a variable that is selected from a collection of variables whose make-up is

1 vto—chanae fraom ane varcian oftho neatocnl t0 tho novt
1KC
J S ) o g

EXAMPLE

Fileldentifier ::= CHOICE { -- First version of Fileldentifier
relativeName VisibleString,

absoluteName VisibleString,

fileld1 Fileldentifier ::= relativeName : '""MarchProgressReport.doc"
or usihg XML value notation:

fileld] ::=

<Fileldentifier>
<relptiveName>MarchProgressReport.doc</relativeName>
</Filejdentifier>

in antjcipation of:

Fileldentifier ::= CHOICE { -- Second version-of Fileldentifier
relativeName VisibleString,
absoluteName VisibleString,

wees
serialNumber INTEGER, -- Extensigh.addition added in version 2

}

fileld] Fileldentifier ::= relativeName :{MarchProgressReport.doc"

fileld? Fileldentifier ::= serialNumber : 214
or usihg XML value notatioh:

fileld] ::=

<Filelldentifier>
<relptiveName>MarchProgressReport.doc</relativeName>
</File[dentifier=

fileld? ::=

<Filelldentifier>
<serjialNumber>214</serialNumber>
</Fileldentifier>

and later yet:

Fileldentifier ::= CHOICE { -- Third version of Fileldentifier
relativeName VisibleString,
absoluteName VisibleString,

vy
serialNumber INTEGER, -- Extension addition added in version 2
Il -- Extension addition added in version 3
vendorSpecific  VendorExt,
unidentified NULL

11
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fileld1 Fileldentifier ::= relativeName : '""MarchProgressReport.doc"
fileld2 Fileldentifier ::= serialNumber : 214
fileId3 Fileldentifier ::= unidentified : NULL

or using XML value notation:

fileldl ::=

<Fileldentifier>
<relativeName>MarchProgressReport.doc</relativeName>

</Fileldentifier>

fileld2 ::=

G.2.1
permi

}

<Fileldentifier>
<serialNumber>214</serialNumber>
</Fileldentifier>

fileld3 ::=

<Fileldentifier>
<unidentified/>

</Fileldentifier>

3.3 Use an extensible CHO CE of only one type where the possibility is envisaged\df more than one type
tted in the future.

EXAMPLE

Greeting ::= CHOICE { -- First version of "Greeting"
postCard VisibleString,

9

in antjcipation of:

G.2.1

Greeting ::= CHOICE { -- Second versiofof "Greeting"
postCard VisibleString,
[12: -- Extension additianradded in version 2
audio Audio,
video Video

11

3.4 Multiple colons are required when a choice value is nested within another choice value.
EXAMPLE

Greeting ::= JAPPLICATION 12] CHOICE {
postCard VisibleString,
recording Voice }

Voiee::= CHOICE {
english OCTET STRING,
swabhili OCTET STRING }

being

myGreeting Greeting ::= recording : english : '019838547E0"H

or using XML value notation:

myGreeting ::=

<Greeting>
<recording><english>019838547E0</english></recording>

</Greeting>

G.2.1

4 Selection type

G.2.14.1 Use a selection type to model a variable whose type is that of some particular alternatives of a previously
defined CHO CE.
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G.2.1

4.2 Consider the definition:

FileAttribute ::= CHOICE {
date-last-used INTEGER,
file-name VisibleString}

then the following definition is possible:

AttributeList ::= SEQUENCE {
first-attribute date-last-used < FileAttribute,
second-attribute file-name < FileAttribute }

with a possible value notation of:

or usi

listOf]
<Attr
<fir

listOfAttributes AttributeList ::= {

first-attribute 27/,
second-attribute "PROGRAM" }

hg XML value notation:

A ttributes ::=
buteList>
t-attribute>27</first-attribute>

<sedond-attribute>PROGRAM</second-attribute>
</AttibuteList>

G.2.1

G.2.1
T X.6

type,

5  Object class field type

5.1 Use an object class field type to identify a type defined by means of an infermation object class (see Rec

Attribute.
EXAMPLE

ATTRIBUTE ::= CLASS {
&AttgibuteType,

&attr|
}

buteld OBJECT IDENTIFIER UNIQUE

Attriljute ::= SEQUENCE {

attrib
attrib

}
Both

itelD ATTRIBUTE.&attributeld, -- this is normally constrained.
hteValue ATTRIBUTE.&AttributeType ¢ this is normally constrained.

ATTRI BUTE. &at tri but el d and ATTRFBUTE. &At t ri but eType are object class field types, in that they are

defingd by reference to an information object class (ATTRI BUTE). The type ATTRI BUTE. &attributeld is
becayse it is explicitly definéd)*in ATTRIBUTE as an OBJECT | DENTIFIER However, the

ATTR

BUTE. &At t ri but eType can' carry a value of any type defined using ASN.1, since its type is not fixed

definition of the information objéct class ATTRI BUTE. Notations that possess this property of being able to carry a
of any type are termed "open-type notation", hence ATTRI BUTE. &At t ri but eType is an open type.

G.2.1

G.2.1
restri

G.2.1

6 Embeddedspdv

6.1 Use amembedded-pdv type to model a variable whose type is unspecified, or specified elsewhere w
tion on«theNotation used to specify the type.

EXAMPLE

—TileComtents—EMBEDDED PDV
DocumentList ::= SEQUENCE OF document EMBEDDED PDV

7 External

ITU-

81 | ISO/IEC 8824-2). For example, fields of the information object clas§ ATTRI BUTE may be used in defihing a

types
fixed

type
n the
value

th no

The external type is similar to the embedded-pdv type, but has fewer identification options. New specifications will
generally prefer to use embedded-pdv because of its greater flexibility and the fact that some encoding rules encode its
values more efficiently.

G.2.1

8 Instance-of

G.2.18.1 Use an instance-of to specify a type containing an object identifier field and an open type value whose type is

determined by the object identifier.
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identifier value and the type is specified using an information object of a class derived from TYPE- | DENTI FI ER (see
Rec. ITU-T X.681 | ISO/IEC 8824-2, Annex A and Annex C).

EXAMPLE
ACCESS-CONTROL-CLASS ::= TYPE-IDENTIFIER

Get-Invoke ::= SEQUENCE {

objectClass ObjectClass,

objectInstance ObjectInstance,

accessControl INSTANCE OF ACCESS-CONTROL-CLASS, -- this is normally
-- constrained.

attributelD ATTRIBUTE.&attributeld

}

Get-I

}

The t
exam
1SO/]
how {

G.2.1

Use 4
encod

G.2.2

Use 4§
encod
1TU-]

G.2.2)l Relative object identifier;

G.2.2
wherg

ivoke is then equivalent to:

Get-Invoke ::= SEQUENCE {

objectClass ObjectClass,

objectInstance ObjectInstance,

accessControl [UNIVERSAL 8] IMPLICIT SEQUENCE {

type-id ACCESS-CONTROL-CLASS.&id, -- this is normally
-- constrained.
value [0] ACCESS-CONTROL-CLASS.&Type-- this is normally

-- constrained.

b
attributeID ~ ATTRIBUTE.&attributeld

fue utility of the instance-of type is not seen until it is constrained uSing an information object set, but su
ble goes beyond the scope of this Recommendation | Intermational Standard. See Rec. ITU-T X.
EC 8824-3 for the definition of information object set, and Annex*A of Rec. ITU-T X.682 | ISO/IEC 8824
b use an information object set to constrain an instance-of type:

9  Object identifier

n OBJECT | DENTI FI ER when a compact numerical-identification of a node of the OID tree is needed in |
ings.

0 OID internationalized resource identifier

n O DI R when the use of names that-include all most Unicode characters is desired, and where chal
ings are acceptable. O D- | Rl values can also be used as an IRI or URI using the "oid" IRI/URI scheme (see
' Rec X.660 | ISO/IEC 9834-1 Annex F).

1.1 Use a relative object.identifier type to transmit object identifier values in a more compact form in co
the early part of the object identifier value is known. There are three situations that can arise:

a) The eafly)part of the object identifier value is fixed for a given specification (it is an industry-s
standatd, and all OIDs are relative to an OID allocated to the standardizing body. In this case, use:

RELATIVE-OID -- The relative object identifier value is
-- relative to {iso identified-organization set(22)}

ch an
K82 |
L3 for

inary

racter

htexts

ecific

e, but

b) The early part of the object identifier value is frequently a value that is known at specification tim|

CHOICE
{a  RELATIVE-OID -- Thevalue is relative to {1 3 22}--,
b  OBJECT IDENTIFIER -- Any object identifier value--}

¢) The early part of the object identifier value is not known until communications time, but will frequently
be common to many values that need to be sent, and quite often will be a value known at specification

time. In this case use (for example):

SEQUENCE
{oid-root OBJECT IDENTIFIER DEFAULT {1 3 22},
reloids SEQUENCE OF RELATIVE-OID --relative to oid-root--}
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G3

This subclause provides examples of value notation for the time type. The same value notation is used for the useful
time types, but is restricted to denotation of abstract values that are present in those types. Each example gives a time
abstract value in normal human notation, then a value assignment for that value, using a useful time type if there is one
that contains it, otherwise using the TI ME type. The following comment gives the settings needed to define a subtype of

the TI

Value notation and property settings (TI ME type and useful time types)

ME type that contains all similar abstract values.

G.3.1 Date
EXAMPLES

Calendar date — 12 April 1985:

date

Ordin

date

| DATE ::= "1985-04-12" -- Basi c=Date Date=YMD Year =Basi c
al date — 12 April 1985:
P TIME ::= "1985-102" -- Basic=Date Date=YD Year=Basic

Weeld date — Friday 12 April 1985:

dateB TIME ::= "1985-W5-5" -- Basic=Date Date=YWD Year =Basi c
Calerldar week — 15th week of 1985:

dateft TIME ::= "1985-WL5" -- Basic=Date Date=YW Year =Basic
Calenldar month — April 1985:

datep TIME ::= "1985-04" -- Basic=Date Date=YM Year =Basj-€
Calendar year — 1985:

datep TIME ::= "1985" -- Basic=Date Date=Y Year =Basi-C

Calendar date — 12 April 11985:

datef TIME ::= "+11985-04-12" -- Basi c=Date-Bat e=YMD Year =L5
The 12th April in the 2nd year before the year 0000:

datep TIME ::= "-0002-04-12" -- Basic=Date Date=YMD Year=Negati ve
The 20th century:

datep TIME ::= "19C' -- BasicsDate Date=C Year=Basic

G.3.2 Time of day

EXAMPLES

27 minutes and 46 seconds’past 15 hours:

timefl TIME- OF-DAY ::= "15:27: 46"

-- Basjc=Time Time=HMS Local-or-UTC=L

To th¢ neargst-minute:

tineRCFHME ;= "15: 28"

-- Basic=Time TTme=HM Local-or-UTC=L

Local time with decimal fractions using comma — 27 minutes and 35 and a half second past 15 hours:
tine3 TIME ::= "15:27: 35, 5"

-- Basic=Time Time=HMSF1 Local-or-UTC=L

UTC — 20 minutes and 30 seconds past 23 hours:
tined TIME ::= "23:20:302"

-- Bas

ic=Time Time=HMS Local-or-UTC=Z

To the nearest hour:

tine5 TIME ::= "232"

-- Bas

140

ic=Time Time=H Local-or-UTC=Z
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Local time of the day and the difference from UTC — 27 minutes 46 seconds past 15 hours locally in Geneva (one hour

ahead of UTC):
tinme6 TIME ::= "15:27:46+01: 00"
-- Basic=Time Time=HMS Local-or-UTC=LD

Alternative value notation for the same abstract value:

time7 TIME ::= "15:27: 46+01"

-- Bas

27 mi

ic=Time Time=HMS Local-or-UTC=LD
nutes 46 seconds past 15 hours locally in New York (five hours behind UTC):

tine8 TIME ::= "15:27:46-05: 00"

-- Bas

ic=Time Time=HMS Local-or-UTC=LD

G.3.]
EXAI
Coml

date
-- Bag|
-- Loc

Combt
1985;

date-ttmez TIME ::= "1985-04-01T01:30:00+02.00"
S|

--Ba
Coml

date
-- Bas

Coml

date
-- Bag|
-- Loc

G.3.4
EXA]
A tim
hours

inte
-- Bas
-- Dat|

Date and time of day
MPLES

ination of calendar date and local time of day:

tinmel DATE-TIME ::= "1985-04-12T10: 15: 30"
c=Date-Time Date=YMD Year=Basic Time=HMS
hl-or-UTC=L

ination of calendar date and local time of day with time differential; the local\time is 01:30 on the 1% of]
the UTC time at that location is 23:30 on the 31 of March 1985:

c=Date-Time Date=YMD Time=HMS Local-or-UTC=LD

ination of ordinal date and UTC:
time3 TIME ::= "1985-102T23: 50: 302"
c=Date-Time Date=YD Year=Basic Time=HMS Local-or-UTC=Z

inations of week date and local time of the day:

timed TIME ::= "1985-W4-5T23: 50: 30"
c=Date-Time Date=YWD Year=Basic Time=HMS
hl-or-UTC=L

Time interval
MPLES

e interval starting at 20 minutés and 50 seconds past 23 hours on 12 April 1985 and ending at 30 minutes p
on 25 June 1985:

val 1 TIME ::=/1985-04-12T23: 20: 50/ 1985- 06- 25T10: 30: 00"
c=Interval Interval-type=SE SE-point=Date-Time
b=YMD Year=Basic’'Time=HMS Local-or-UTC=L

e interval<tarting at local time 30 minutes past 12 hours (UTC time 30 minutes past 10 hours) on 12 April
hding af®30' minutes past 13 hours on 12 April with the same time difference (which is not a requirement):

-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

12-TIME ::= "1985-04-12T12:30:00+02:00/1985-04-12T13:30:00+02:00"

April

ast 10

1985

Alternative value notation for the same abstract value, omitting the second time difference:

interv
-- Bas

al3 TIME ::= "1985-04-12T12:30:00+02:00/1985-04-12T13:30:00"
ic=Interval Interval-type=SE SE-point=Date-Time

-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

A tim

inter
-- Bas

e interval starting at 12 April 1985 and ending on 25 June 1985:

val4 TIME ::= "1985-04-12/1985- 06- 25"
ic=Interval Interval-type=SE SE-point=Date

-- Date=YMD Year=Basic
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A time interval of 2 years, 10 months, 15 days, 10 hours, 20 minutes and 30 seconds:

durationl DURATION ::= "P2Y10ML5DT10H20M30S"

-- Bas

A tim

ic=Interval Interval-type=D

e interval of 1 year and 6 months:

duration2 DURATION ::= "PlY6M

-- Bas

ic=Interval Interval-type=D

A time interval of seventy-two hours:

duration3 DURATION ::= "PT72H"

-- Bas

ic=Interval Interval-type=D

A tim|

inter
-- Bag
-- Dat

A tim|

inter
-- Bag
-- Dat|

G.3.5
EXA]
Fifted

rec-
-- Bas|

An ur

rec-
-- Bas|

Two 1

rec-
-- Bag

An ui
occur|

rec-
-- Bas|
-~ SE-
-- Loc|

G4

e interval of 1 year, 2 months, 15 days and 12 hours, beginning on 12 April 1985 at 20 minutes past 23 houfs

val 5 TI ME ::= "1985-04-12T23: 20: 00/ P1Y2ML5DT12H'
c=Interval Interval-type=SD SE-point=Date-Time
e=YMD Year=Basic Time=HMS Local-or-UTC=L

e interval of 1 year, 2 months, 15 days and 12 hours, ending on 12 April 1985 at 20 minutes‘past 23 hours:

val 6 TIME ::= "P1Y2ML5DT12H 1985- 04- 12T23: 20: 00"
c=Interval Interval-type=DE SE-point=Date-Time
=YMD Year=Basic Time=HMS Local-or-UTC=L

Recurring interval
MPLES
n recurrences of a time interval of 2 years, 10 months, 15 days, 10.hours, 20 minutes and 30 seconds:

ntl TIME ::= "R15/P2Y10ML5DT10H20M30S"
c=Rec-Interval Recurrence=R2 Interval-type=D

bounded number of recurrences of a time interval of 2+years, 15 days, 10 hours, 20 minutes and 30 seconds:

nt2 TIME ::= "R P2Y15DT10H20MB0S"
c=Rec-Interval Recurrence=Unlimited Interval-type=D

ecurrences of a time interval of 1 year and-6 months:

nt3 TIME ::= "R2/ PLY6M
c=Rec-Interval Recurrence=R1 Interval-type=D

ibounded number of occurrenges of a time interval of 1 year, 2 months, 15 days and 12 hours of which th
rence ends at 12 April 1985 at 20 minutes and 50 seconds past 23 hours:

nt4 TIME ::= TRP1Y2ML5DT12H 1985- 04- 12T23: 20: 50"
c=Rec-Interval Récurrence=Unlimited Interval-type=DE
boint=Date-Time'Date=YMD Year=Basic Time=HMS

Al-or-UTCsk,

Identifying abstract syntaxes

G4.1

e last

It is common for prn‘rn(‘nlq to be defined by ﬂecnr‘iﬂ‘ring semantics with each of the values of a Qinglp A

SN.1

type,

G4.2

142

typically a choice type. (This ASN.1 type is sometimes referred to informally as "the top-level type for the
application".) This set of abstract values is formally called the abstract syntax for the application. An abstract syntax can
be identified by giving it an abstract syntax name of ASN.1 type object identifier.

The assignment of an object identifier to an abstract syntax can be done using the built-in information object
class ABSTRACT- SYNTAX which is defined in Rec. ITU-T X.681 | ISO/IEC 8824-2. This also serves to clearly identify
the top-level type for the application.
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