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Foreword

ISO (the |

nternational Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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RECOMMENDATION ITU-T X.680

Summary

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

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

defining the-syntax of information data 1t defines a number of simple data types and specifies a notation for referencing

these types|and for specifying values of these types.

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

constraining 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
these topics.

ion 1.

The apprq

In some greas of information technology which fall within ITU-T's purview, the necessany\starjdards are
prepared pn a collaborative basis with ISO and IEC.

NOTE

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

Complianjce with this Recommendation is voluntary. However, the Recommendation may contajin certain
mandatory provisions (to ensure, e.g., interoperability: or applicability) and compliance |with the
Recommgndation is achieved when all of these mandatory provisions are met. The words "shall| or some
other oblijgatory language such as "must" and the negative equivalents are used to express requirements. The
use of sugh words does not suggest that compliange with the Recommendation is required of any p4grty.

INTELLECTUAL PROPERTY RIGHTS

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

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

© ITU 2015

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

representation of each value. ASN.1 is such a notation. This notation is supplemented by the specification of one or
more algoﬁﬂf\mq called nn{‘nding rules that determine the value of the octets that Carry the qpplir‘qﬁnn semanfics (Called

the transfef syntax). Rec. ITU-T X.690 | ISO/IEC 8825-1, Rec. ITU-T X.691 | ISO/IEC 8825-2 and Rec, FFY-T X.693 |
ISO/IEC §825-4 specify three families of standardized encoding rules, called Basic Encoding Rules\(BER), Packed
Encoding Rules (PER), and XML Encoding Rules (XER).

Some userp wish to redefine their legacy protocols using ASN.1, but cannot use standardized {ericoding rules because
they need fo retain their existing binary representations. Other users wish to have more compléte control ovdr the exact
layout of [the bits on the wire (the transfer syntax). These requirements are addressed” by Rec. ITU{T X.692 |
ISO/IEC 8R825-3 which specifies an Encoding Control Notation (ECN) for ASN.1. ECNjenables designers fo formally
specify thd abstract syntax of a protocol using ASN.1, but to then (if they so wish) také complete or partial coptrol of the
bits on the|wire by writing an accompanying ECN specification (which may reference standardized Encoding Rules for
some parts|of the encoding).

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

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

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

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

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

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

An importhnt aspect of combining types in this way is that encoding rules should recognize the combining fonstructs,
providing ymambiguous encodings of the collection of values of the basic types. Thus, every basic type definefl using the
notation splecified in this Recommendation | International Standard is assigned a tag to aid in the unambiguouls encoding
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
referencing simple types and for defining new types using them. Clauses 11 to 33 also specify notations to be used for
specifying values of types defined using ASN.1. Two value notations are provided. The first is called the basic ASN.1
value notafion, and has been part of the ASN.1 notation since its first introduction. The second is called the XML
ASN.1 Value Notation, and provides a value notation using Extensible Markup Language (XML).

NOTE P — The XML Value Notation provides a means of representing ASN.1 values using XML. Thus; an ASN.1 type
definitign also specifies the structure and content of an XML element. This makes ASN.1 a simple schema\language for XML.

Clauses 3¢ to 37 (inclusive) define the types supported by ASN.1 for carrying within them jthe complet¢ encoding
of ASN.1 fypes.

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

Clauses 4§ to 48 (inclusive) define certain types which are considered to.be,of general utility, but which [require no
additional pncoding rules.

Clauses 49 to 51 (inclusive) define a notation which enables subtypesdoybe defined from the values of a parent type.

Clause 52 (defines a notation which allows ASN.1 types specifiedyin'a "version 1" specification to be identifi¢d as likely
to be exterjded in "version 2", and for additions made in subseguent versions to be separately listed and identified with
their versign number.

Clause 53 fefines a notation which allows ASN.1 type.definitions to contain an indication of the intended err¢r handling
if encodings are received for values which lie outsidéthose specified in the current standardized definition.

Annex A |forms an integral part of this Recommendation | International Standard, and specifies ASN.1 regular
expressiong.

Annex B [forms an integral part of this:*Recommendation | International Standard, and defines an ASN.1 module
containing|the definition of a set of tim¢ types providing the full functionality of ISO 8601. These types can bg imported
from this ASN.1 module by an application designer if the useful time types specified in clause 38 are not adlequate for
the application.

Annex C fprms an integral\part of this Recommendation | International Standard, and specifies rules for typd and value
compatibilty.

Annex D fprms an-int€gral part of this Recommendation | International Standard, and records object identifier|and object
descriptor falués assigned in the ASN.1 series of Recommendations | International Standards.

Annex E forms an ;nfpgrn] par‘r of this Recommendation 1 International Standard and Qppr‘;ﬁpc the. mirrpn"]y defined

encoding references and the Recommendation | International Standard that defines the semantics and detailed syntax of
encoding instructions with those encoding references.

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.
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The ASN.
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The follow
constitute
were valid

fcope

mmendation | International Standard provides a standard notation called Abstract Syntaxy No
at is used for the definition of data types, values, and constraints on data types.

mmendation | International Standard:

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

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

defines character sets (by reference to other Recommendatiohs-and/or International Standar
within ASN.1.

notation can be applied whenever it is necessary to define/the+abstract syntax of information.

notation is referenced by other standards which defing.enicoding rules for the ASN.1 types.

Normative references

ring Recommendations and International,Standards contain provisions which, through reference i
provisions of this Recommendation | International Standard. At the time of publication, the edition
. All Recommendations and Standards are subject to revision, and parties to agreements bas|

ation One

types and

btation for

is) for use

nh this text,
5 indicated
ed on this

Recommerdation | International Standard-are encouraged to investigate the possibility of applying the npost recent

edition of
valid Inter]
valid ITU-

NOTE
3.2.0:2(

2.1 |

the Recommendations and Standards listed below. Members of IEC and ISO maintain registers d
hational Standards. The TeleCommunication Standardization Bureau of the ITU maintains a list
' Recommendations.

- This Recommendatior’ | International Standard is based on ISO/IEC 10646:2003 and the Unicode stand
02. It cannot be applied using later versions of these two standards.

f currently
f currently

ard version

dentical Recommendations | International Standards
Regommendation ITU-T X.660 (2008) | ISO/IEC 9834-1:2008, Information technology — Open Systems
Interconnection — Procedures for the operation of OSI Registration Authorities: General procgdures and

toparcs of the ASN-Hntermatiomat-Object tdentifrertree:

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

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

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

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

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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2.2

3

For

3.1
Thi

3.2

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.

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.

NOTE

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

s Recot
q)
)]

)

[«

P — The reference to a document within this Reeemmendation | International Standard does not give it, as a
documeht, the status of a Recommendation or Internatienal Standard.

PDefinitions

International Objeet Identifier tree specification

mmendation | fatérnational Standard uses the following terms defined in Rec. ITU-T X.660 | ISO/IH

IQO Lot ' LD HY £ adad Ol 4 Cota to Lo | Y P fal
LTOUTITIICTTIIatuiiar Mtyrott U Luutu oliaravitt Ootio U UL UoTU Wit oLdpt OoTYUTTILTO.

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information_in

erchange.

ISO/IEC 2022:1994, Information technology — Character code structure and extensiof techniques.

ISO/IEC 6523:1998, Data interchange — Structures for the identification of organizations.

ISO/IEC 7350:1991, Information technology — Registration of repertoires ©f graphic chardcters from

ISO/IEC 10367.

ISO 8601:2004, Data elements and interchange formats — Informatief interchange — Repres
dates and times.

entation of

ISO/IEC 10646:2003, Information technology — Universal Multipte=Octet Coded Character St (UCS).
The Unicode Standard, Version 3.2.0:2002. The Unicode Censortium. (Reading, MA, Addisgn-Wesley)

NOTE 1 — The above reference is included because it provides names for control characters ai
categories of characters.

W3C XML 1.0:2000, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recom
Copyright © [6 October 2000] World Wide Web Consortium, (Massachusetts Institute of T
Institut National de Recherche en _Informatique et en Automatique, Keio U
http://www.w3.0rg/TR/2000/REC-xmI-20001006.

integéryalued Unicode label;
intetnational object identifier tree;

QID internationalized resource identifier;

hd specifies

nendation,
bchnology,
niversity),

stand-alone

C 9834-1:

d)
e)
f)

)
h)

long arc;

object identifier;
primary integer value;
secondary identifier;
Unicode label.

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

ISO/IEC 8824-1:2015 (E)

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.
34 Parameterization of ASN.1 specification
This Recos

d) parameterized type;

B) parameterized value.
3.5 $tructure for identification of organizations

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

9
1)
9

3.6 Universal Multiple-Octet Coded Character Set (UCS)

This Reconmendation | International Standard uses the following tefims’defined in ISO/IEC 10646:
Basic Multilingual Plane (BMP);

)
)
)
)
)

)
)

I N o v e N N . T

3.7 Representation of dates and times

This Recojnmendation | Intefnational Standard uses the following terms defined in ISO 8601:

P

issuing organization;
organization code;

International Code Designator.

cell;

combining character;
graphic symbol;
group;

limited subset;
plane;

row;

selected subset.

basic forrhat;
calendar'date;
¢OIMIMonN year,

duration;

C 8824-4:

extended format;
Gregorian calendar;
instant;

leap second;

leap year;

local time;

ordinal date;
recurring time interval
time axis;

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 is based only on the type used to carry some semantics,
independently 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, pr of a type
which i§ a sequence (or a choice) of an integer and a boolean.

3.8.3 dditional time type: A type defined as a subtype of the time type (see 3.8.83) by applying the property
setting subype notation to the time type or to a useful or defined time type.

3.84 SN.1 character set: The set of characters, specified in clause 11, used in the ASN. Lnotation.
3.8.5 SN.1 specification: A collection of one or more ASN.1 modules.
3.8.6 ssociated type: A type which is used only for defining the value and subtypé notation for a type.

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

3.8.7 itstring type: A simple type whose distinguished values aredn ordered sequence of zero, one or njore bits.

NOTE 1 Where there is a need to carry embedded encodings of an abstract value, the use of a bitstring (or an octefstring) type
without|a contents constraint (see Rec. ITU-T X.682 | ISO/IEC 8824+3, clause 11) is deprecated. Otherwise, th¢ use of the
embeddgd-pdv type (see clause 36) provides a more flexible mechanism, allowing the announcement of the abstract syntax and of
the encqding of the abstract value that is embedded.

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

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

a) a graphic symbol;

b) acharacter name;

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

d) whether it represefits a digit;

e) anassociated ¢hatacter differing only in (upper/lower) case.

3.8.10 dharacter abstract-syntax: Any abstract syntax whose values are specified as the set of charactef strings of
zero, one qr more characters from some specified collection of characters.

3.8.11 dharacter\répertoire: The characters in a character set without any implication on how such chgracters are
encoded.

3.8.12  dhardcter string types: Simple types whose values are strings of characters from some defined character 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 purposes
determine the same time.

3.8.20 efault encoding reference (for a module): An encoding reference that is specified in the module header and
is assumed in all type prefixes which do not contain an encoding reference.

NOTE +1If a default encoding reference is not specified in the module header, then all type prefixes which“do nof contain an
encoding reference are assigning tags.

3.8.21 efined time type: A type defined in Annex B as a subtype of the time type (see 3:8\83) that is inptended for
importatiop by application designers when needed for their application.

3.8.22 dlement: A value of a governing type or an information object of a governing information oljject class,
distinguable from all other values of the same type or information objects of the same €ldss, respectively.

3.8.23  dlement set: A set of elements, all of which are values of a goveming type, or information objects of a
governing lass.
NOTE + Governing class is defined in Rec. ITU-T X.681 | ISO/IEC 8824-2,3.4.7.

3.8.24 dmbedded-pdv type: A type whose set of values is formally the union of the sets of values in gll possible
abstract syptaxes. This type can be used in an ASN.1 specification‘that wishes to carry in its protocol an abdtract value
whose typ¢ may be defined externally to that ASN.1 specification: It carries an identification of the abstract pyntax (the
type) of the abstract value being carried, as well as an identification of the encoding rules used to encode that abstract
value.

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

3.8.26  dncoding control section: Part of an ASN.1 module that enables encoding instructions to be assignkd to types
defined or [used within that ASN.1 module.

3.8.27 dncoding instruction: Information which can be associated with a type using a type prefix or ap encoding
control sedtion, and which affects the encoding of that type by one or more ASN.1 encoding rules.

NOTE + An encoding instruction.does not affect the abstract values of a type, and is not expected to be visible to an application.

3.8.28  dncoding referenge: A name (see Annex E) that identifies which encoding rules are affected by ap encoding
instruction{in a type prefixior.an encoding control section.
NOTE + The encodifig-teference TAG can be used to specify that a type prefix is assigning a tag rather than gn encoding
instructfon (see 31(2)

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

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

3.8.30 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).
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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: Two types that have the same extension root, where one was created by adding zero or
more extension additions to the other.

3.8.39 iftension root: An extensible type that is the first type in an extension series. It carries either(th¢ extension
marker with no additional notation other than comments and white-space between the extension marker and, the matching
"}" or ")",|or an extension marker pair with no additional notation other than a single comma, comments-and White-space
between thp extension markers.

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

3.8.40 dxtension series: A series of ASN.1 types which can be ordered in such a way that(éach successive [type in the
series is fofmed by the addition of text at the extension insertion point.

3.8.41 dxtensible type: A type with an extension marker, or to which an extensiblé{eonstraint has been applied.
NOTE 1 An extension marker can be textually present or can be inserted by an EXTENSIBILITY-IMPLIED (see 13.4).

3.8.42 dxternal reference: A type reference, value reference, informatién object class reference, informagion object
reference, pr information object set reference (which may be parameterized), that is defined in some other njodule than
the one in|which it is being referenced, and which is being referred to\by prefixing the module name to the [referenced
item.

EXAMPLE — Modul eNane. TypeRef er ence

3.8.43  dxternal type: A type which is a part of an ASN.1 specification that carries a value whose type may be
defined exfernally to that ASN.1 specification. It also carfies an identification of the type of the value being cqrried.

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

3.8.45 governing (type); governor: A typ€ definition or reference which affects the interpretation of a jpart of the
ASN.1 syntax, requiring that part of the ASN.1 syntax to reference values in the governing type.

3.8.46 igdentical type definitions: (Two instances of the ASN.1 "Type" production (see clause 17) are [defined as
identical type definitions if, after performing the transformations specified in Annex C, they are identical ofdered lists
of identica] lexical items (see clause*12).

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

NOTE | — This is a simple‘type whose values are a sequence of Unicode labels that identify a series of arcs leading ffom 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 P — The tules of Rec. ITU-T X.660 | ISO/IEC 9834-1 permit a wide range of authorities to independenly associate
Unicod¢ labels with an arc of the tree.

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

NOTE — When particular encoding rules limit the range of an integer, such limitations are chosen so as not to affect 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
primary integer value with an arc of the tree.

NOTE 2_—_1In the value notation for the obhj
secondayry identifiers for arcs.

e to include

3.8.55 qctetstring type: A simple type whose distinguished values are an ordered sequence of zerp, ofie or more
octets, each octet being an ordered sequence of eight bits.

3.8.56 qpen systems interconnection: An architecture for computer communication which*provides a [number of
terms whidh are used in this Recommendation | International Standard preceded by the abbreyiation "OSI".

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

3.8.57 qpen type notation: An ASN.]1 notation used to denote a set of values(ffem more than one ASN.1 {ype.

NOTE [l — The term "open type" is used synonymously with "open type notation" in the body of this Recommendation |
Internatjonal Standard.

NOTE P — All ASN.1 encoding rules provide unambiguous encodings for the values of a single ASN.1 type. They do not
necessafily provide unambiguous encodings for "open type notation"ywhich carries values from ASN.1 types that are not
normallly determined at specification time. Knowledge of the type of the’ value being encoded in the "open type potation" is
needed pefore the abstract value for that field can be unambiguously determined.

NOTE B — The only notation in this Recommendation | Intérmational Standard which is an open type notdtion is the
"Object{ClassFieldType" specified in Rec. ITU-T X.681 | ISOAEC 8824-2, clause 14, where the "FieldName" dengtes either a
type field or a variable-type value field.

3.8.58 parent type (of a subtype): The type thatis being constrained when defining a subtype, and which governs
the subtyp¢ notation.

NOTE + The parent type may itself be a subtype ‘of some other type.

3.8.59 roduction: A part of the formal,notation (also called grammar or Backus-Naur Form, BNF) used to specify
ASN.1.
3.8.60 feal type: A simple type.whose distinguished values (specified in clause 21) include the set of repl numbers

(numerical| real numbers) together with special values such as NOT- A- NUMBER.

3.8.61 1ecursive definition (of a type): A set of ASN.1 definitions which cannot be reordered so that all|types used
in a constriction are defined before the definition of the construction.
NOTE + Recursive definitions are allowed in ASN.1: the user of the notation has the responsibility for ensuring that fhose values

(of the fesultingtypes) which are used have a finite representation and that the value set associated with the type confains at least
one valge.

3.8.62 elitive OID internationalizedresq Cea

ative erpationalized resource-ide 3 pe: ts position
relative to 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.

NOTE — The result of serial application of constraints is not covered by the term "set arithmetic".

3.8.71 g Lime-propert
(see 3.8.87 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  det types: Types defined by referencing a fixed, unordered, list of types (some of which may be dedlared to be
optional); ¢ach value in the set type is an unordered list of values, one from each component type:

e property

NOTE 1 Where a component type is declared to be optional, a value of the set type need not cortain’a value of thaj component
type.
3.8.73  det-of types: Types defined by referencing a single component type; eaeh value in the set-of [type is an
unordered [list of zero, one or more values of the component type.

3.8.74 ]ipmple types: Types defined by directly specifying the set of their, valucs.

3.8.75 acing character: A character in a character repertoire which is intended for inclusion with graphic
characters [in the printing of a character string but which is representedinthe physical rendition by empty spage; it is not
normally cpnsidered to be a control character (see 3.8.18).

NOTE 1 There may be a single spacing character in the charactenreépertoire, or there may be multiple spacing chafracters with
varying|widths.

3.8.76  qubtype (of a parent type): A type whose values are a subset (or the complete set) of the valugs 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.1 typp 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 informgtion differs
from enfoding instructions because tag.information is associated with all ASN.1 types, even if they do not have a typg prefix.

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

3.8.79 gging: Assigning a new tag to a type, replacing or adding to the existing (possibly the default) tag.
3.8.80 me abstraet)jvalue: An abstract value of the time type.

3.8.81 me compenent: Part of the definition of a time abstract value that specifies a part of that abstract yalue.

NOTE + Examplés of time components are a date component (that would have a year component), a time-of-day component, or a
time differerice 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 3.8.80).

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
values to e used as a reference to the other value. This can, for example, be used in specifying subtypes.and default
values (seq Annex C).

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

3.8.95 yersion brackets: A pair of adjacent left and right brackets ("[ [ " or "] ] ") used t6)delineate the startjand end of
an extensidn addition group. The pair of left brackets can optionally be followed by a number giving a version humber for
the extensipn addition group.

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

NOTE 1 A version number cannot be added to an extension addition which is net-part of an extension addition gfoup, nor to
extensiqn additions to any type other than choice, sequence, or set.

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

4 Abbreviations

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

ER Basic Encoding Rules of ASN1

MP Basic Multilingual Plane

CC Data Country Code

NIC  Data Network Identification Code

CN Encoding Coentrol Notation of ASN.1

D International Code Designator

I Intesnationalized Resource Identifier
1D Object Identifier

SI Open Systems Interconnection

ER 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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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. This uses the
names of 1gXical items and of permitied Sequeinces of 1exical items and forms a new named permitied sequence of lexical
items.

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

B) the characters

d) one or more alternative sequences of lexical items, as defined in 5.3, $¢parated by the character

5.2.4 A sequence of lexical items is present in the new permitted sequeiice of lexical items if it is preserjt in one or
more of the alternatives. The new permitted sequence of lexical 4tems is referenced in this Recomnpendation |
Internatiorjal Standard by the name in 5.2.3 a) above.

NOTE 1 If the same sequence of lexical items appears in more than‘one alternative, any semantic ambiguity in the resulting
notatior] is resolved by associated text.

5.3 The alternative collections

5.3.1 Fach alternative in a production (see 5.2:3(¢) is specified by a list of names. Each name is either thg name of a
lexical iterp, or is the name of a permitted sequence'of lexical items defined and named by some other productjon.

53.2 The permitted sequence of lexical items defined by each alternative consists of all sequences optained by
taking any|one of the sequences (or the.lexical item) associated with the first name, in combination with (and followed
by) any onfe of the sequences (or lexicalitem) associated with the second name, in combination with (and followed by)
any one of|the sequences (or lexical item) associated with the third name, and so on up to and including the lagt name (or
lexical iterh) in the alternative.

5.4 INon-spacing:indicator

If the nonispacing indicator "&" (AMPERSAND) is inserted between these items in production sequences, then the
lexical iterh thatpreeedes it and the lexical item that follows it shall not be separated by white-space.

NOTE + This indicator is only used in productions that describe the XML value notation. For example, it is used to|specify that
the lexigal\tém "<" is to be immediately followed by an XML tag name.

5.5 Example 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 produpti productions

NOTE + In many cases, such reapplication results in an infinite set of permitted sequences of lexical itemg:\Some pr all of the
sequendes in the set may themselves contain an unbounded number of lexical items. This is not an error.

5.8 eferences to permitted sequences of lexical items

This Recommendation | International Standard references a permitted sequence of leXical items (part of fhe ASN.1
notation) by referencing the name that appears before the "::=" in a productiofy’the name is surrounded by the
QUOTAT]ON MARK (34) character (") to distinguish it from natural language, \text, unless it appears af part of a
production.

This Recommendation | International Standard references a lexicaldifem by using the name of the lexical iten}; when the
name appefars in natural language text, and could be confused with.such text, then it is surrounded by the QUDTATION
MARK (34) character (").

5.10 $hort-hand notations

In order t¢ make productions more concise and\more readable, the following short-hand notations are ysed in the
definition ¢f permitted sequences of lexical itengs)in this Recommendation | International Standard and also inf Rec. ITU-
T X.681 | [SO/IEC 8824-2, Rec. ITU-T X.682 [ISO/IEC 8824-3 and Rec. ITU-T X.683 | ISO/IEC 8824-4:

4d)  An asterisk (*) following'two names, "A" and "B", denotes the "empty" lexical item (see 12.7), or one of
the permitted sequences~of lexical items associated with "A", or an alternating series of pne of the
sequences of lexical\items associated with "A" and one of the sequences of lexical items assotiated with
"B", both starting'and finishing with one associated with "A". Thus:

C:=A4AB*
is equivalent to:

C::=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
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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:

F ::=empty | A

5.11 Yalue references and the typing of values

5.11.1 The ASN.1 value assignment notation enables a name to be given to a value of a specified type. [This name
can be uspd wherever a reference to that value is needed. Annex C describes and spevifies the valup mapping
mechanisnj that allows a value reference name for a value of one type to identify a value-©f a second (similar) type.
Thus, a reference to the first value can be used wherever a reference to a value in the second-type is required.

5.11.2  In the body of the ASN.1 standards normal English text is used to specifylégality (or otherwise) off constructs
where mofe than one type is involved. These legality specifications generally Jrequire that two or mor¢ types be
"compatible". For example, the type used in defining a value reference is requiréd to be "compatible with" the governing
type when| the value reference is used. The normative Annex C uses the\value mapping concept to giv¢ a precise
statement gbout whether any given ASN.1 construct is legal or not.

6 The ASN.1 model of type extension

When decgding an extensible type, a decoder may detect;
d) the absence of expected extension additions in a sequence or set type; or

B) the presence of arbitrary unexpected extension additions above those defined (if any) in a sequence or set
type, or of an unknown alternativeyin a choice type, or an unknown enumeration in an enumerafed type, or
of an unexpected length or value*of a type whose constraint is extensible.

In formal {erms, an abstract syntax defined by the extensible type X contains not only the values of type X, Qut also the
values of 4ll types that are extension-reélated to X. Thus, the decoding process never signals an error when efther of the
above situgtions (a or b) is detected.» The action that is taken in each situation is determined by the ASN.1 spegifier.

NOTE + Frequently the actien.will be to ignore the presence of unexpected additional extensions, and to use a defau|t value or a
"missing" indicator for expected extension additions that are absent.

Unexpectefd extension/additions detected by a decoder in an extensible type can later be included in a fubsequent
encoding df that type (for transmission back to the sender, or to some third party), provided that the same trangfer syntax
is used on the subsequent transmission.

7 Extensibility requirements on encoding rules
NOTE — These requirements apply to standardized encoding rules. They do not apply to encoding rules defined using ECN (see
Rec. ITU-T X.692 | ISO/IEC 8825-3).

71 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:

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
application protocol.

7.2 All ASN 1 Pn(‘nding rules shall Q}’\P(‘i‘F\/ the Pn(‘nding and der‘nding of the value of an enumerated type and a
choice typg in such a way that if a transmitted value is in the set of extension additions held in common by-the encoder
and the de¢oder, then it is successfully decoded; otherwise, it shall be possible for the decoder to delimitthe encoding 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 exterisible constraints in such
a way that[if a transmitted value is in the set of extension additions held in common by the epcoder and the de¢oder, then
it is succedsfully decoded, otherwise it shall be possible for the decoder to delimit the encoding of and to ideftify it as a
value of a1} (unknown) extension addition.

In all case$, the presence of extension additions shall not affect the ability to recegnize later material when ¢ type with
an extensign marker is nested inside some other type.
NOTE || — All variants of the Basic Encoding Rules of ASN.1 and the Packed>Encoding Rules of ASN.1 satigfy all these
requirethents. Encoding rules defined using ECN do not necessarily satisfy all fhese requirements, but may do so.

NOTE 2 — PER and BER do not identify the version number in the ene0ding of an extension addition. Encodinps specified
using 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 uging a type
prefix) by piving a class and a number within the class: The class is one of:

+ universal;

1  application;

4  private;

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

8.3 Restrictions on tags assigned by the user of ASN.1 are specified in 31.2.

NOTE 1 Subclause 842" includes the restriction that users of this notation are not allowed to explicitly specify unjversal class
tags in [their ASN,1 Jspecifications. There is no formal difference between use of tags from the other three clasges. Where
applicatjon class tags are employed, a private or context-specific class tag could generally be applied instead, as a mhtter of user
choice gnd style. The presence of the three classes is largely for historical reasons, but guidance is given in G.2.12 op 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 Recommendation |
International Standard.

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.
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Table 1 — Universal class tag assignments

UNIVERSAL 0 Reserved for use by the encoding rules

UNIVERSAL 1 Boolean type

UNIVERSAL 2 Integer type

UNIVERSAL 3 Bitstring type

UNIVERSAL 4 Octetstring type

UNIVERSAL 5 Null type

UNIVERSAL 6 Object identifier type

UNIVERSAL 7 Object descriptor type

UNIVERSAL 8 External type and Instance-of type

UNIVERSAL 9 Real type

UNIVERSAL 10 Enumerated type

UNIVERSAL 11 Embedded-pdv type

UNIVERSAL 12 UTEF8String type

UNIVERSAL 13 Relative object identifier type

UNIVERSAL 14 The time type

UNIVERSAL 15 Reserved for future editions of this Recommendation.| Intérnational Standard

UNIVERSAL 16 Sequence and Sequence-of types

UNIVERSAL 17 Set and Set-of types

UNIVERSAL 18-22, 25-30 Character string types

UNIVERSAL 23-24 UTCTi e and Gener al i zedTi ne

UNIVERSAL 31-34 DATE, TI ME- OF- DAY, DATE- JF WE and DURATI ONrespectively

UNIVERSAL 35 OID internationalized resourée’identifier type

UNIVERSAL 36 Relative OID internationalized resource identifier type

UNIVERSAL 37-... Reserved for addendato this Recommendation | International Standard
9 ncoding instructions
9.1 n encoding instruction is assigned\to a type using either a type prefix (see 31.3) or an encoding control
section (sep clause 54).
9.2 type prefix may contain an-encoding reference. If it does not, the encoding reference is determined by the
default endoding reference for the imodule (see 13.5).
9.3 n encoding contrel\section always contains an encoding reference. There may be multiple encodjng control
sections, bjit each encoding control section shall have a distinct encoding reference.
9.4 n encodidg “mstruction consists of a sequence of lexical items specified in the Recommnjendation |
Internatiorfal Standard/determined by the encoding reference (see Annex E).
9.5 ultiple encoding instructions with the same or with different encoding references may be assignegd to a type

(using eitheinof both of type prefixes and an encoding control section). Encoding instructions assigned w

th a given

encoding reference are independent from those assigned with a different encoding reference, and from any use of a type

prefix to perform tagging.

9.6 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.

9.7 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.

10 Use of the ASN.1 notation
10.1 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 11.4. [n 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)
0to 9 (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-THANJSIGN)

(EQUALS SIGN)
(GRBATER-THAN SIGN)
(COMMERCIAL AT)

(LEFT SQUARE BRACKET)
(RIGHT SQUARE BRACKET)
(CIRCUMFLEX ACCENT)
(LOW LINE)

(LEFT CURLY BRACKET)
(VERTICAL LINE)

(RIGHT CURLY BRACKET)
- (NON-BREAKING HYPHEN)

>‘—"_‘@V

~— — A4

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 be regarded 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'ngmes.
NOTH — A name such as My-Type is the same name whether it contains a HYPHENSMINUS 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 In each case the name of the lexical item is
given, togdther with the definition of the character sequences which formthe lexical item.

12.1.2  The lexical items specified in the subclauses of this clduse” 12 (except multiple-line "comment"] "bstring",
"hstring" 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  Ilexical items may be separated by one or more occurrences of white-space (see 12.1.6) or comments (see
12.6) excgpt when the non-spacing indicator "&'" (see 5.4) is used. Within an "XMLTypedValue" prodyction (see
16.2), whife-space may appear between lexical items; but the "comment" lexical item shall not be present.

NOTE [~ This is to avoid ambiguity resultingfrom the presence of adjacent hyphens or asterisk and solidu$ within an

"xmlcstfing" lexical item. Such characters\hever indicate the start of a "comment" lexical item when they appeqr within an
"XMLTlypedValue" production.

12.1.5 A lexical item shall be separated from a following lexical item by one or more instances of whife-space or
comment iff the initial character (or'characters) of the following lexical item is a permitted character (or characters) for
inclusion 4t the end of the characters in the earlier lexical item.

12.1.6 his Recommendation | International Standard uses the terms "newline", and "white-space". In r¢presenting
white-space and newlifie-(end of line) in machine-readable specifications, any one or more of the following|characters
may be usgd in any{combination (for each character, the character name and character code specified in THe Unicode
Standard afe giyen):

For white-fpace’
HORIZONTAL TABULATION (9)
LINE 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 dentifiers
Name of l¢xical item — identifier

An "identiffier" shall consist of an arbitrary number (one or more) of letters, digits, and hyphens. The initiall character
shall be a [lower-case letter. A hyphen shall not be the last character. A hyphen shall not b¢yimmediately fpllowed by
another hyphen.

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

12.4 Yalue references
Name of 1dxical item — valuereference

A "valuerd¢ference" shall consist of the sequence of characters speCified for an "identifier" in 12.3. In analyzing an
instance of use of this notation, a "valuereference" is distinguishéd from an "identifier" by the context in which it
appears.

12.5 Module references
Name of Igxical item — modulereference

A "moduldreference" shall consist of the sequenee of characters specified for a "typereference" in 12.2. In ajalyzing an
instance of use of this notation, a "moduleteference" is distinguished from a "typereference" by the context jn which it
appears.

12.6 Comments
Name of l¢xical item — comment

12.6.1 A "comment" 4s\not referenced in the definition of the ASN.1 notation. It may, however, appear 3t any time
between other lexical-itéms, and has no syntactic significance.

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

12.6.2  Thelexical 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

Name of lexical item — number

A "number*stattconsistof oneor moTe digits. T e firstdigitstratt ot bezero umntess e umber s o singiy digit.

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

12.9 Real numbers
Name of l¢xical item — realnumber

A "realnuthber" shall consist of an integer part that is a series of one or more digits, and optionally a decimgl point (.).
The decimpl point can optionally be followed by a fractional part which is one or more digits. The integer pafrt, decimal
point or fijactional part (whichever is last present) can optionally be followed by\an“e or E and an optionglly-signed
exponent Which is one or more digits. The leading digit of the exponent shall netbe zero unless the exponen{ is a single
digit.

12.10  Binary strings

Name of Igxical item — bstring

A "bstring| shall consist of an arbitrary number (possibly zero)‘of the characters:
01

possibly ifftermixed with white-space, preceded by @n*APOSTROPHE (39) character (* ) and followed by fthe pair of
characters

B
EXAMPLE —' 01101100' B

Occurrencgs of white-space within,a binary string lexical item have no significance.

12.11 XML binary string’item
Name of ittm — xmlbstring

An "xmlbgtring" shall’consist of an arbitrary number (possibly zero) of zeros, ones or white-space. Any white-space
characters [that appear within a binary string item have no significance.

EXAMPLE — 01101100

This sequence of characters is also a valid instance of "xmlhstring" and "xmlcstring". In analyzing an instance of use of
this notation, an "xmlbstring" is distinguished from an "xmlhstring" or "xmlestring" by the context in which it appears.

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

12.13

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

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-space. Any white-space characters that appear within a hexadecimal string item have no significance.

12.13.2
12.13.3

instance of use of this notation, an "xmlhstring" is distinguished from an "xmlbstring" or "xmlcstring" by thg
which it afjpears.

12.14

Name of Igxical item — cstring

12.14.1

from the character set referenced by the character string type, preceded and. followed by a QUOTATION M

character
character

MARK (3
line of texq, in which case the character string being represented $hall not include spacing characters in the po
to or folloying the end of line in the "cstring". Any spacing characters that appear immediately prior to or fo
end of line{in the "cstring" have no significance.

NOTE

charactgr in the string being represented has either beenassigned a graphic symbol, or is a spacing character. Wherg
string cpntaining control characters needs to be denoted in a printed representation, alternative ASN.1 syntax is ay
clause 39).

NOTE

spacing|characters. Spacing characters immediately preceding or following any end of line in the "cstring" are no
charactdr string being represented (they are‘ignored). Where spacing characters are included in the "cstring", or where
symbol{ in the character repertoire are 10t unambiguous in a printed representation, the character string denoted by "
be ambiguous in that printed representation.

EXAMPLE 1 — B B ™ H-

EXAMPLE 2 — The "cstring":

can be use{l to fepresent a character string value of type | A5St ri ng. The value represented consists of the ch

EXAMPLE — Ab0196

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

Jome instances of "xmlhstring" are also valid instances of "xmlbstring" and "xmlcstring".| JTn an

Character strings

A "cstring" shall consist of an arbitrary number (possibly zero) ofigpaphic symbols and spacing

"). If the character set includes a QUOTATION MARK f34)-character, this character (if pre
tring being represented by the "cstring") shall be represenited in the "cstring" by a pair of QU

— The "cstring" can only be used to unambiguouSly represent (on a printed page) character strings for Y

P — The character string represented (bya "cstring" consists of the characters associated with the graphic §

n
»

"ABCDE  FCH
I JK" " XYZ"

alyzing an
context in

characters
ARK (34)
ent in the
DTATION

) characters on the same line with no intervening spacing Character. The "cstring" may span mofe than one

Bition prior
lowing the

vhich every
a character
ailable (see

ymbols and
part of the
the graphic
string" may

racters:

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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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:

NOTE

charactdrs permitted by the governing character string type.

12.15.2
appear on

12.15.3
represent
below.

NOTE

control fharacters which can appear in Gener al St ri ng, nor can it repregent ¢haracters which might be defined w|

10646

NOTE
are not

12.15.4

present in an abstract character string value being represented by "xmlcstring" (see 41.9), they shall be rep
the "xmlcsfring" by either

12.15.5

string valug being represented by the "xmlcstring" (see 41.9), it shall be represented by the character sequence
2 of Table|3. These character sequences shall not contain white-space (see 12.1.6).

NOTE
sequen

20

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 hex),

inclusive;

e) any character whose ISO/IEC 10646 character code is in the range 57344 (E000 hex) to 65533 (FFFD

hex), inclusive;

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

- Additional restrictions are imposed by the requirement that the "xmlcstring", in an instance of use,/shall ¢

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

An "xmlcstring" is used to represent the value of a restricted character stfing(see 41.9), and can
3ll combinations of ISO/IEC 10646 characters, either directly, or by usihg the escape sequence
— An "xmlcstring" cannot be used to represent characters that are notipresent in ISO/IEC 10646, such as

dharacter codes above 10FFFF hex.

— The characters LINE FEED (10) and CARRIAGE RETURN (43) and the pair CARRIAGE RETURN + ]
Histinguished when processed by conforming XML processars.

If the characters "&" (AMPERSAND), "<" (LESS-THAN SIGN) or ">" (GREATER-THAN

d) the escape sequences specified in 12:15.8; or

) the escape sequences "&amp;"y " &lt;" or "&gt;" respectively. These escape sequences shall 1
white-space (see 12.1.6).

Iif a character with an ISO/IEC )10646 character code in column 1 of Table 3 is present in the abstrag

- This does not in¢lude characters with decimal character codes 9, 10, and 13, and all the letters in the
des are lower-caset

1114111

ontain only

GN) shall

be used to
b specified

kome of the
th ISO/IEC

LINE FEED

SIGN) are
Fesented in

hot contain

t character
in column

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

ISO/IEC 10646 "xmlestring" ISO/IEC 10646 "xmlestring"
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) <dc4/>
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 hexy b 25-(1+9-Hrex) ey
11 (B h¢x) <vt/> 26 (1A hex) <sub/>
12 (C h¢x) <ff/> 27 (1B hex) <esc/>
14 (E h¢x) <so/> 28 (1C hex) <is4/>
15 (F hgx) <si/> 29 (1D hex) <is3/>
16 (10 Hex) <dle/> 30 (1E hex) <is2/>
31 (1F hex) <isl/>
12.15.6 YWhen "xmlcstring" is used within an "XMLTypedValue" (see 16.2) forming part of an XER endoding (see

Rec. ITU-
instance of
this charag
module, th
specified i

12.15.7
X.693 | IS
used withil
SOLIDUS
represente
represente

12.15.8 /
escape seq
"&#xn;" (3
contain whi

NOTE
NAN_MR"
NOTE
Multilir

EXAMPL

4

[ X.693 | ISO/IEC 8825-4), it may contain adjacent HY PHEN-MINUS-(45) characters. When use
XML value notation in an ASN.1 module, it shall not contain two adjacent HYPHEN-MINUS ch
ter sequence is present in an abstract character string value beingtepresented by the "xmlcstring" ir
en at least one of the adjacent HYPHEN-MINUS characters shall be represented by the escape
112.15.8.

Vhen "xmlcstring” is used within an "XMLTypedValie" forming part of an XER encoding (see K

h an instance of XML value notation in an ASN.l module, it shall not contain adjacent ASTH
characters (in any order). If this character\sequence is present in an abstract character string V
I by the "xmlcstring”, then at least ong’of the adjacent ASTERISK and SOLIDUS character
| by the escape sequences specified in 12.15.8.

Any character that can appear directly in an "xmlcstring" can also be represented in the "xmlcsty
uence of the form "&#n;" (wheke n is the ISO/IEC 10646 character code in decimal notation) or
where n is the ISO/TEC 10646 character code in hexadecimal notation). These escape sequence
ite-space (see 12.1.6).

can be used in the hexadecimal value.

D — If the escape.sequences "&#n" and "&#xn" are used for ISO/IEC 10646 characters which are not i
gual Plane (BMR), the value of "n" will be greater than 65535 (FFFF hex).

E — The *xmlcstring":

ABCD&#233; FGH&H#XEE;JK&amp;XYZ

1 within an
iracters. If

an ASN.1
sequences

tec. ITU-T
D/IEC 8825-4), it may contain adjacent ASTERISK:(42) and SOLIDUS (47) characters in any ofder. When

RISK and
alue being
s shall be

ing" by an
f the form
s shall not

— Leading zeros are permitted in the decimal and hexadecimal values of "n" and both lower-case and uppeif-case letters

h the Basic

1 1 - 1 il I Qi ==t 1 1 . il 1
can be useato TTPICTSTIIL a Cllal dClCl SUITE VAaIuC O 1y po U TT OO0 U IS, TTIC VAIUT TCPITSTIHICU COIISISIS O HIC UIT

ABCD¢ FGHIJK&XYZ

racters:

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

Name of item — tstring

A "tstring'| shall consist of one or more of the characters:
(123456789 +-:.,/ CDHMRPSTWYZ

preceded and followed by a QUOTATION MARK (34) character (").

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

12.18 XML time value character string item
Name of ittm — xmltstring

An "xmlts{ring" shall consist of one or more of the characters:
0123456789 +-:.,/ CDHMRPSTWYZ
NOTE + The "xmltstring" lexical item is only used in the XML value notation of'the time type.

12.19  The property and setting names lexical item
Name of item — psname

A "psnamg" shall consist of an arbitrary number (one or«anore) of letters, digits and hyphens. The initial chafacter shall
be an uppdr-case letter. A hyphen shall not be the last character. A hyphen shall not be immediately followed [by another
hyphen.

NOTE + The "psname" lexical item is only used~in the contents of the "simplestring" used in the subtype notation [for the time
type.

12.20  Assignment lexical item

Name of I¢xical item —": : =

This lexicdl item shall consist of the sequence of characters:

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

12.21 Range’separator

Name of léxteatterm—"—

This lexical item shall consist of the sequence of characters:

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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12.23  Left 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).

12.24  Right version brackets

Name of lexical item—"]] "

This lexical item shall consist of the sequence of characters:

]
NOTE -

]

-1:2015 (E)

: B B 15105
-ﬁﬁmmmrmmm- T2 T2

12.25 Encoding references

Name of it

An "encod
no lower-¢

NOTE -
specifie
sequend
12.26

Name of 1¢

This lexic
ZERO) to
0 (DIGIT
the Internal

12.27 1
Name of 1¢

This lexics
specified i
lexical pal
"integerUt]

12.28 3
Name of it

This item ¢

bm — encodingreference

ingreference" shall consist of a sequence of characters as specified for a "typerefererice" in 12.2,
pse letters shall be included.

- Currently defined encoding references are listed in Annex E with the Recommeéndation | International S
b the syntax and semantics of the corresponding encoding instructions. The "encodingreference" shall consis
es listed in Annex E in this or in future versions of this Recommendation | Intérnational Standard.
nteger-valued Unicode labels

xical item — integerUnicodeLabel

1 item shall consist of an arbitrarily long sequencesof ISO/IEC 10646 characters in the range
D (DIGIT NINE) that identify an arc of the International Object Identifier tree. It shall not commyg
VERO) character unless it has only a single chatacter and the primary integer value of the associ
tional Object Identifier tree is zero.

Non-integer Unicode labels

xical item — non-integerUnicodeLabel

1 item shall consist of an arbitrarily long sequence of ISO/IEC 10646 characters that satisfies the
h Rec. ITU-T X.660 | ISO 9834-1, 7.2.5 and identifies an arc of the International Object Identifie

icodeLabel".
KML end tag:start item

bm — <A

hall consist of the sequence of characters:

except that

andard that
only of the

0 (DIGIT
nce with a
hted arc of

constraints
I tree. For

[sing purposes, it shalk not consist only of characters that would enable it to be identified as an

NOTE — 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"
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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:

true

or of the Sing]p character:
(DIGIT ONE)

12.31.2 analyzing an instance of use of this notation, an "extended-true" is distinguished from a "valuereference" or
an "identiffer" 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
Name of item — "false"

12.32.1 This item shall consist of the sequence of characters:

false

12.32.2 In analyzing an instance of use of this notation, a "fals€" s distinguished from a "valuereferehce" or an
"identifier| or an instance of XML boolean "extended-false" by the'¢ontext 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

Name of item — extended-false

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

or of the sipgle character:

(DIGIT ZERO)

12.33.2 In analyzing an ipstance of use of this notation, a "false" is distinguished from a "valuereferepce" or an
"identifier| or an instance of XML boolean "false" by the context in which it appears.

NOTE + This sequenee ‘does not contain any white-space characters (see 12.1.2).

12.34 XML-réal not-a-number item

Name of item'<""NaN"

12.34.1 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 XML tag names for ASN.1 types
Name of item — xmlasnltypename

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 | of Table 4 by its production name. The character
sequence which shall be used for "xmlasnltypename" is identified in column 2 of Table 4, with no white-space before or
after these character sequences

12.36.3 The "xmlasnltypename" for the "UsefulType"s (see 45.1) shall be the "typereference" used in theiwr' flefinition.
12.36.4 The character sequence in the "xmlasnltypename" item for the "ObjectClassFieldType" arld for the
"Instance(fType" are specified in Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.1 and Annex C.
12.36.5 Ifthe ASN.1 built-in type is a "PrefixedType" then the type which determines the xmlasnltypename" shall be
"Type" in|the "PrefixedType" (see 31.1.5). If this is itself a "PrefixedType", then this subclause 12.36|5 shall be
recursively applied.
NOTE + The subclauses of 26.10 specify the "Type" to be used for a "SelectionType" and‘aVConstrained Type".
Table 4 — Characters in xmlasnltypename
ASN.1 type production name Characters in xmlasnltypename

BitStfingType BIT_STRING

Bool¢anType BOOLEAN

Choi¢eType CHOICE

DateType DATE

DateTimeType DATE TIME

DurafionType DURATION

EmbgddedPDVType SEQUENCE

EnunjeratedType ENUMERATED

ExterpalType SEQUENCE

InstapceOfType SEQUENCE

InteggrType INTEGER

IRIType OID_IRI

NullType NULL

ObjegtClassField Fype See Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.10 and 14.11

ObjedtldentifierType OBJECT IDENTIFIER

OctetfStringType OCTET _STRING

Prefixed Type See 12.36.5

RealType REAL

RelativeIRIType RELATIVE OID IRI

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
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12.37  Single character lexical items

Names of lexical items —

n {H
ll}"
VI<H

VI>H
nn

H/ "
’I(H
’I)H
’I[H

nn
T

. n

"_n

""
’|||

1

A lexical ifem with any of the names listed above shall consist of the single character without the quotation mg

'l (HYPHEN-MINUS)

I"" (QUOTATION MARK)
" (APOSTROPHE)
1" (SPACE)

12.38 Reserved words

Names of feserved words —

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

ALL END MAX SETTI NGS

APPLI CAT] ON ENUVERATED M N Sl ZE

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

BEG N EXPLI CL. T NOT- A- NUMBER SYNTAX

BIT EXPERTS NULL T61String
BMPSt ri np EXFENSI Bl LI TY NunericString TAGS

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

CLASS Cererat-Sthg SR RE—BENHHER
COVPONENT GraphicString 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

EVBEDDED | 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 ::=
"{ " DefinitiveObjIldComponentList "'} "'

DefinitiveOIDandIRI ::=
DefinitiveOID
IRIValue

DefinitiveObjldComponentList ::=
DefinitiveObjIdComponent

DefinitiveObjldComponent ::=
NameForm
| DefinitiveNumberForm
|~ DefinitiveNameAndNumberForm

DéfinitiveNumberForm  ::= number

| DefinitiveObjldComponent DefinitiveObjldComponentList

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

EncodingReferenceDefault ::=
encodingreference | NSTRUCTI ONS

| empty

TagDefault ::=
EXPLI CI 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
Imports ::=
| MPORTS SymbolsImported ";"
I 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 ::=
typerefeérence
| 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.
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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
not 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 the module, otherwise it is said to be not selected. Automatic tagging is a syntactical transformation which is applied
(with additional conditions) to the "ComponentTypeLists" and "AlternativeTypeLists" productions occurring within the

definition
notations f]

13.4 i
the definit
last positi

| MPLI ED means that extensibility is only provided for those types within the module wiere an extension

explicitly
NOTE -

13.5 ]
the modulg

NOTE -
which s
13.6 ]

NOTE
same "1
Internat]

13.7 h\
definition

13.8 Iif the "Definitiveldentification" is not@mpty, the denoted object identifier, and any optional "IRIVa

unambigug

value may
NOTE
OID int]

NOTE
Recom]

13.9 If the "Assigredldentifier" is not empty, the "ObjectldentifierValue" and the "DefinedValue" 3

unambigud
"DefinedV
"valuerefe

q

T the module. This transtormation 1s formally specified by 25.8 to 25.10, 277.5 and 29.2 to 29.5 x¢
br sequence types, set types and choice types, respectively.

'he EXTENSI Bl LI TY | MPLI ED option is equivalent to the textual insertion of an extension marker
on of each type in the module for which it is permitted. The location of the implied exténsion m4
n in the type where an explicitly specified extension marker is allowed. The absence of EXTEN

resent.
- EXTENSI BI LI TY | MPLI ED affects only types. It has no effect on object sets and.subtype constraints.

'he "EncodingReferenceDefault" specifies that the "encodingreference! is the default encoding re
. If the "EncodingReferenceDefault" is "empty", then the default encoeding reference for the modulg

becifies the form and meaning of the corresponding encoding instructions.

'he "modulereference” appearing in the "Moduleldentifi€s" production is called the module name.

- The possibility of defining a single ASN.1 module by the.use of several occurrences of "ModuleBody" §
modulereference" was (arguably) permitted in earlier Specifications. It is not permitted by this Recomi
onal Standard.

Module names shall be used only once (exgept as specified in 13.10) within the sphere of inte
f the module.

usly and uniquely identify the same node of the OID tree that identifies the module being defined.
be used in defining the objectidentifier value. The "IRIValue" production is specified in 34.3.

— It is strongly recommended-that at least an object identifier value (and preferably an object identifier v.
brnationalized resource identifier value) be assigned to the module so that others can unambiguously refer to t

P — The question ofswhat changes to a module require a new "Definitiveldentification" is not addre
hendation | InternatiohalbStandard.

usly and-uniquely identify the module from which reference names are being imported.
alue" alternative of "Assignedldentifier" is used, it shall be a value of type object ident
ence” which textually appears within an "Assignedldentifier" shall satisfy one of the following rule

barding the

("...")in
rker is the
ISI BI LI TY
marker is

ference for
is TAG

- Annex E contains a list of allowed encoding references, together with'the Recommendation | Internatiorfal Standard

ssigned the
mendation |

rest of the

lue", value
No defined

lue plus an
he module.

sed in this

Iternatives
When the
fier. Each
5:

)N\t is defined in the "AssignmentList" of the module being defined, and all "valuereferend

e"s which

b)

textually appear on the right side of the assignment statement also satisfy this rule (rule "a") or the next

rule (rule "b").

contain any "valuereference'"s.

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

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
"SymbolsExported" and only these "Symbol"s may be referenced from outside the module (subject to the
relaxation specified in 13.14); and

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

13.14  When either the "empty" alternative or the EXPORTS ALL alternative of "Exports" is selecteds every "Symbol"
defined in|the module or imported by the module may be referenced from other modules subject to the|restriction
specified i 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 pxported if
the typerefprence that defines them is exported or appears as a component (or subcomponent) within an exported type.

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

d) Each "Symbol" in "SymbolsFromModule" shall either be defined in the module body, or be pr¢sent in the
"Imports" clause, of the module denoted by the "GlobalModuleReference" in "SymbolsFrommModule".
Importing a "Symbol" present in the "Imports" clause efithe referenced module is only allowed if there is
only one occurrence of the "Symbol" in that clausejsand the "Symbol" is not defined in the [referenced
module.

NOTE 1 — This does not prohibit the same symbol name defined in two different modules from beipg 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 bg\exported from A for import to another module B.

B) If the "SymbolsExported" alternativieof "Exports" is selected in the definition of the module lenoted by

the "GlobalModuleReference" ~in" "SymbolsFromModule" the "Symbol" shall appepr in its
"SymbolsExported".

d) Only those "Symbol"s thatappear amongst the "SymbolList" of a "SymbolsFromModule" may appear as
the symbol in any "External<X>Reference" which has the "modulereference" denotgd by the
"GlobalModuleReference" of that "SymbolsFromModule" (where <X> is "Value", "Type"{ "Object",
"Objectclass", or'Objectset").

d) If there are no.siich "Symbol"s, then the "empty" alternative of "SymbolsImported" shall be selpcted.

NOTES24= An effect of ¢) and d) is that the statement | MPORTS; implies that the module cannof contain an
"Exfefmal<X>Reference".

d) All_the "SymbolsFromModule" in the "SymbolsFromModuleList" shall include occufrences of
"‘GlobalModuleReference" such that:

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

ii) the "Assignedldentifier", 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

"ValueSetTypeAssignment" 16.6

"OhjectClassAssionment” Rec ITI-T X 681 [ ISO/IEC ]824-2 9 |
"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 first symbol of every "Assignment” is one of the alternatives of "Reference", denoting the reference ame being
defined. Infno two assignments within an "AssignmentList" shall the reference names be the/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
| ParameterizedValue

specify thg sequences which shall be’ used to reference type and value definitions. The type ident{fied by a
"ParametefizedType" and "ParameterizedValueSetType", and the value identified by a "ParameterizedYalue" are
specified ifi Rec. ITU-T X.683(ISO/IEC 8824-4.

14.2 The "NonParameterized 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
letters "XML", then a LOW LINE (95) shall be pre-pended to form the "NonParameterizedTypeName".

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 corresponding
"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,

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

NOTE -
"Extern

14.7 \
"modulere
"SymbolsH
alternative

ExternalTypeReference ::=

modulereference
"non

typereference

ExternalValueReference ::=
modulereference
"non
valuereference

- Additional ~ external  reference  productions  ("ExternalClassReference!;\/ "ExternalObjectReferd
10bjectSetReference") are specified in Rec. ITU-T X.681 | ISO/IEC 8824-2.

Vhen the referencing module is defined using the "Symbolshmported" alternative of "Imj
ference” in the external reference shall appear in the "GlobalModuleReference" of exactly

romModule" in the "SymbolsImported". When the refefenicing module is defined using th|
of "Imports", the "modulereference" in the external reference shall appear in the "ModuleDefinit

module (different from the referencing module) where the "Reference" is defined.

14.8 A
"Subtype(
C.6.2.

14.9 1
"DefinedV
clause C.6

15 ]

15.1
One such 1
notation w|

15.2
present in

Vhere a "DefinedType" is used as part of notation governed by a "Type" (for examp
onstraint") then the "DefinedType" shall be eompatible with the governing "Type" as specifie

Every occurrence within an ASN.1 specification of a "DefinedValue" is governed by a "Type"
alue" shall reference a value of a~type that is compatible with the governing "Type" as sj
2.

Notation to support.references to ASN.1 components

There is a requirement’ for formal reference to components of ASN.1 types, values, etc. for many

nstance is the need-to write text to identify a specific type within some ASN.1 module. This claus
hich can be usedito provide such references.

The notation enables any component of a set or sequence type (which is either mandatorily or

he type).to be identified.

15.3 A

ports", the
ne of the
e "empty"
on" of the

le, in a
in clause

and that
becified in

purposes.
e defines a

optionally

\nyvpart of any ASN.1 type definition can be referenced by use of the "AbsoluteReference

syntactic

construct:

32

AbsoluteReference ::=
"@ Moduleldentifier

”" X ”
ItemSpec

ItemSpec ::=
typereference
| Itemld ". " Componentld

Itemld ::= ItemSpec

Componentld ::=
identifier

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


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

ISO/IEC 8824-1:2015 (E)

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

15.5 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.

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

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

15.8 he "dentifier” form of "Componentld” can be used if the parent "ItemId" 1s a set or sequence type, and is
required td be one of the "identifier"s of the "NamedType" in the "ComponentTypeLists" of that set or sequgnce. It can
also be usdd if the "ItemId" identifies a choice type, and is then required to be one of the "identifier"sof\@ "Ngmed Type"
in the "AltprnativeTypeLists" of that choice type. It cannot be used in any other circumstance.

15.9 The number form of "Componentld" can be used only if the "ItemId" is a sequence-of or set-of type. The
value of the number identifies the instance of the type in the sequence-of or set-of, with the-yalue "1" identifying the first
instance of the type. The value zero identifies a conceptual integer type component (not explicitly present jn transfer)
that contaips a count of the number of instances of the type in the sequence-of or sef-ofthat are present in the value of
the enclosing type.

15.10  The "*" form of "Componentld" can be used only if the "Itemld"«isZa sequence-of or set-of. Anyl semantics
associated [with the use of the "*" form of "Componentld" apply to all compdnents of the sequence-of and set-pf.
NOTE + In the following example:

WY DEFINITIONS ::= BEGIN
T ::= SEQUENCE {

a  BOOLEAN,

b  SET OF INTEGER

END

the components of "T" could be referenced by text outside an ASN.1 module (or in a comment), such as:
- if (@M T.b.0 is odd) then:
- (@ T.b.* shall be an,Qdd integer)

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

16 Assigning types and\values
16.1 A "typereference"” §hall be assigned a type by the notation specified by the "TypeAssignment" prodyction:
TypeAssignment ::=

typereference

": ="

Type
The "typereférénce" shall nat he an ASN 1 reserved word (see 12 38)

16.2 A "valuereference" shall be assigned a value by the notation specified by either the "ValueAssignment" 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/IEC 8825-4,31.3.4.1).
16.3 "Value" is a notation for a value of a type as specified in 17.7.
16.4 'IXMLValue" is a notation for a value of a type if "XMLValue" is an "XMLBuiltinValue" notatioffor the type
(see 17.10).
16.5 The second alternative of "XMLTypedValue" (use of an XML empty-element tag) cambe used|only if an
instance of the "XMLValue" production is empty.
NOTE ¢t If the "XMLValue" production was an "xmlcstring" containing only white-space, this-would not be empty, and the
second flternative could not be used.
16.6 A "typereference" can be assigned a value set by the notation specified\by, the "ValueSetTypeAfsignment"
production:
ValueSetTypeAssignment ::=
typereference
Type
”". . ="
ValueSet
This notatifon assigns to "typereference" the type defined as a subtype of the type denoted by "Type" and whi¢h contains
exactly thd values which are specified in or allowed by "ValtreSet". The "typereference" shall not be an ASN|1 reserved
word (see [2.38), and may be referenced as a type. "ValueSet" is defined in 16.7.
16.7 A value set governed by some type shall be-specified by the notation "ValueSet":
ValueSet ::="{" ElementSetSpecs "} "
The value|set comprises all of the values;/of which there shall be at least one, specified by "ElementSetYpecs" (see
clause 50)
16.8 The "ValueSetTypeAssignment" production expands into:
typereference
Type
": ¢ ="
U'{)" ElementSetSpecs "} "
For all pugposes, including the application of encoding rules, this is defined to be exactly equivalent to the|use of the
production:
typereference
Type

"(" ElementSetSpecs ") "

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

17 Definition of types and values

17.1 A type shall be specified by the notation "Type":

34

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 variogis "BuiltinType" notations are defined in the~féllowing clauses (in this Recommendation | Irjternational
Standard upless otherwise stated):
BitStringType 22
BooleanType 18
CharacterStringType 40
ChoiceType 29
DateType 38.4.1
DateTimeType 38.4.3
DurationType 38.4.4
EmbeddedPDVType 36
Enumerated Type 20
External Fype 37
InstanceOfType Rec. ITU-T X.681 | ISO/IEC 8824-2, Annex C
IntegerType 19
IRLFype 34
NullType 24
Objeetclassttetdtype ReeH-FX68HHSOAECS824-214-+
ObjectldentifierType 32
OctetStringType 23
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

I
|
I
| ValueSetFromObjects

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

DefinedType 14.1

Useful Type 45.1

SelectionType 20

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

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

he "ConstrainedType" is defined in clause 49.

This Recommendation | International Standard requires the use of the notation "NamédType" in sp¢

s of the set types, sequence types and choice types. The notation for "NamedType'lis:
NamedType ::= identifier Type

[he "identifier" is used to unambiguously refer to components of a settype, sequence type or cho
otation, in inner subtype constraints and in component relation constraints (see Rec. ITU-T X.682
is not part of the type, and has no effect on the type.

\ value of some type shall be specified by the notation "Valué? or by the notation "XMLValue":

Value ::=
BuiltinValue
| ReferencedValue
| ObjectClassFieldValue

XMLValue ::=
XMLBuiltinValue
| XMLObjectClassFieldValue
NOTE 1 — "ObjectClassFieldValue" and "XMLODbjectClassFieldValue" are defined in Rec. ITU
ISO/IEC 8824-2, 14.6.
NOTE 2 —"XMLValue" 18 only used in "XMLTypedValue".

17.4 ]
17.5

componen
17.6 ]
the value 1
8824-3). It
17.7 V.
17.8

any part of the "XMULValue" production results in an XML start-tag immediately followed by an

tag, possiblly separated by white-space inserted as permitted by 12.1.4 (for example, <field1></field1>), thesd
tags, and ahy intervening whiterspace, can be replaced by a single XML empty-clement tag (<field1/>).

NOTE

If any whitesspace character, except white-space inserted as permitted by 12.1.4, is present between t

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

17.9

alues ofsthe built-in types of ASN.1 can be specified by the notation "XMLBuiltinValue" (seq

"BuiltinVqlug" \défined as follows:

cifying the

ice type in
| ISO/IEC

-T X.681 |

XML end-
two XML

he final ">"

17.10) or
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BitStringValue
| 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

ISO/IEC 8824-1:2015 (E)

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

17.10 "XMLBuiltinValue" is defined as follows:

Each of th
notation, a

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

5 listed in 17.2 above.

e various "XMLBuiltinValue'\notations is defined in the same clause as the corresponding "BuiltinType"

17.11  The referenced values.0f*ASN.1 are specified by the notation "ReferencedValue":
ReferencedValite ::=
DefinedValue
[ ValueFromObject

The "RefefencedValue" notation provides an alternative means of referring to some other value (and ultirpately to a
built-in value),"The various "ReferencedValue" notations, and the way in which the value to which thpy refer is
determined, “ar€ specified in the following places (in this Recommendation | International Standard unlesy otherwise
stated):

DefinedValue 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:

where the '

NamedValue ::= identifier Value

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

'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 as an|"XMLValue", by the notation "XMLBooleanValue". These productions are:

18.4

"TextBoolpan" in that "XMLValueAssignment".

19
19.1

19.2
19.3

Notation for the boolean type

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

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

.

[he value of a boolean type (see 3.8.85 and 3.8.44) shall be defined by the notation "BoolganValug

BooleanValue ::= TRUE | FALSE

XMLBooleanValue ::=
EmptyElementBoolean
| TextBoolean

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

TextBoolean n=
extended-true
| extended-false

Iif an "EmptyElementBoolean" appears in an "XMI ValueAssignment", then there shall be no ocqg

INotation 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 ") "

AV LAAW A
ooy arat

SignedNumber ::=
number
| "-" number

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

specified in 19.9.

19.4

The "valuereference" in "DefinedValue" shall be of type integer.

", or when

urrence of

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

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

19.6
19.7
19.8
19.9

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

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

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

The tag for types defined by this notation is universal class, number 2.

The value of an integer type shall be defined by the notation "IntegerValue", or when used as an
"XMLValue", by the notation "XMLIntegerValue". These productions are:

IntegerValue ::=
SignedNumber
| identifier

XMLIntegerValue ::=
XMLSignedNumber
| EmptyElementInteger
| TextInteger

XMLSignedNumber ::=
number
| "-" & number

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

TextInteger ::=

identifier
19.10  If an "EmptyElementInteger" appears in an "XMLEValueAssignment", then there shall be no ocdurrence of
"TextInteger" in that "XMLValueAssignment".
19.11 The "identifier" in "IntegerValue" and in'the last two alternatives for "XMLIntegerValue" shall be[one of the
"identifier|s in the "IntegerType" with which theyalue is associated, and shall represent the corresponding nupnber.
NOTE [ When referencing an integer value for which an "identifier" has been defined, use of the "identifigr" form of
"IntegerValue" and one of the "identifier! forms of "XMLIntegerValue" should be preferred.
19.12  Yithin an instance of value notation for an integer type with a "NamedNumberList", any occurrencg of a name
that is botlj an "identifier" from the\"NamedNumberList" and a reference name shall be interpreted as the "ideptifier".
19.13  The second alternative’of "XMLSignedNumber" shall not be used if the "number" is zero.
20 INotation_for the enumerated type
20.1 The-enumerated type (see 3.8.30) shall be referenced by the notation "Enumerated Type":

waTrype..

ENUVERATED "{ " Enumerations "} "

Enumerations ::=

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

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

Enumerationltem ::= identifier | NamedNumber

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

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

20.4 The value of each new "Enumerationltem" shall be greater than all previously defined
"AdditionglEnumeration"s in the type.

20.5 When a "NamedNumber" is used in defining an "Enumerationltem" in the "Additional Enumefation, the value
associated [with it shall be different from the value of all previously defined "Enumerationltem"sy(in this type)| regardless
of whether| the previously defined "Enumerationltem"s occur in the enumeration root or not. Eor example:

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

B ::= ENUMERATED {a, b, ...,c,d(2)} -- invalid, since both 'c' and 'd" _equal 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" alternativg that is an

"identifier| (not a "NamedNumber") shall be the smallest value for which-an "Enumerationltem" is not defjned in the
"RootEnutperation”" and all preceding "Enumerationltem"s in the "AdditionalEnumeration" (if any) are smaller. 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 {a, z(25), ..., d} -- d = 1

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

20.8 The value of an enumerated type shall be defined by the notation "EnumeratedValue", or when psed as an

"XMLValye", by the notation "XMLEnumetatedValue". These productions are:
EnumeratedValue ::='identifier

XMLEnumeratedValue ::=
EmptyElementEnumerated
| TextEnumerated

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

TextEnumerated ::= identifier

20.9 IE av "EmptyElementEnumerated" appears in an "XMLValueAssignment", then there shall be no pccurrence
Of HTeXtE L1 " 1 f"

20.10  The "identifier" in "EnumeratedValue" and in the two alternatives of "XMLEnumeratedValue" shall be equal
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 type has an associated type which is used to support the value and subtype notations for numeric
values of the real type (in addition to the notation for the special values of the real type and for plus zero and minus
Zer0).

NOTE t Encoding rules may define a different type which is used to specify encodings, or may specify edeodipgs without
referende to the associated type. In particular, the encoding in BER and PER provides a Binary-Coded Decimal(BCD) encoding
if "base|' is 10, and an encoding which permits efficient transformation to and from hardware floating peint repregentations if
"base" if 2.

21.5 The associated type for value definition (and for subtyping purposes) of the numeric values is (withl normative
comments}:

SEQUENCE {

pantissa INTEGER,

Whase INTEGER (2[10),

dxponent INTEGER

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

NOTE | — Values represented by "base" 2 and by "base" 10 are considered to be distinct abstract values even if they evaluate to
the samg real number value, and may carry different application semaritics.

NOTE P — The notation REAL (W TH COVWPONENTS { ... . base (10)}) can be used to restrict the set of values to the
"base" |10 numeric values (and similarly for "base" 2 numeric’values). This notation does not include the values {special real
values gnd plus and minus zero) that cannot be representéd by the associated type. If required, these can be add¢d using set
arithmetic.

NOTE } — This type is capable of carrying an exach finite representation of any number which can be stored in typjcal floating
point hgqrdware, 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- I NFINI TY

| M NUS-I NFINITY

| 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
"TextReal" in that "XMLValueAssignment".
21.8 Vhen-the—realnumbernotattoristsedtidentties-the-eorrespondingbase+0-abstraet-vatterof plus zero.
When a "fealnumber" value is preceded by "-", it identifies the corresponding "base" 10 abstract yalops that are
negative njimbers, or minus zero. If the "RealType" is constrained to "base" 2, the "realnumber" or("~' "rgalnumber”

identifies ile "base" 2 abstract value corresponding either to the decimal value specified by the ,"realnumbger" or to a
locally-deffined precision if an exact representation is not possible.

22 INotation for the bitstring type
22.1 The bitstring type (see 3.8.7) shall be referenced by the notation "BitString Fype":
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 the'leading bit. The final bit in a bit string is called the trailing bi.

NOTE + This terminology is used in specifyindg the value notation and in defining encoding rules.
22.3 The "DefinedValue" shall bg’a feference to a non-negative value of type integer.

22.4 The value of each "number" or "DefinedValue" appearing in the "NamedBitList" shall be different| and is the
number of]a distinguished bit dn\a bitstring value. The leading bit of the bit string is identified by the "number" zero,
with succepding bits having §uccessive values.

22.5 Fach "identifrer""appearing in the "NamedBitList" shall be different.
NOTE | — The order)of the "NamedBit" production sequences in the "NamedBitList" is not significant.

NOTE 2 — Siace an "identifier" that appears within the "NamedBitList" cannot be used to specify the value assocjated with a
"NamedBit”, the "DefinedValue" can never be misinterpreted as an "IntegerValue". Therefore in the following case:

INTECER 1
TIVCT IO ™ T

T1 ::=INTEGER {a(2) }
T2 ::= BIT STRING { a(3), b(a) }
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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229

22.10

"TextList"[in that "XMLValueAssignment".

22.11

includes af ASN.1 type and does not include an ENCODED BY. If this alternative is used, the "XMLTypedV|
be a value pf the ASN.1 type in the contents constraint.

22.12
22.13

"identifier| in the "BitStringType" produttion sequence with which the value is associated.

22.14
22.15

value with|ones in the bit ‘positions specified by the numbers corresponding to the "identifier"s, and with al

Z€10.

NOTE + For a "BitStringType" that has a "NamedBitList", the "{ " "} " production sequence in "BitStringValue" and
in "XMLBitStringValue" are used to denote the bitstring which contains no one bits.

22.16

ISO/IEC 8824-1:2015 (E)

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 "'} "

"{ A\l "} "

I
|
|
| CONTAI NI NG Value

IdentifierList ::=
identifier
IdentifierList "," identifier
I

XMLBiItStringValue ::=

AMLTypedValue
| xmlbstring
| XMLIdentifierList

|  empty

XMLIdentifierList ::=
EmptyElementList
| TextList

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

TextList ::=
identifier
| TextList identifier

If an "EmptyElementList" appears in an "XMLValueAssignment", then there shall be no occ

.

'he "XMLTypedValue" alternative shall not*be used unless the bitstring has a contents constr

.

'he "XMLIdentifierList" alternativesshall not be used unless the bitstring has a "NamedBitList".

FFach "identifier" in "BitString¥alue" or in the alternatives of "XMLBitStringValue" shall be the

m

[he "empty" alternative-denotes a bitstring with no bits.

If the bitstring ha§ named bits, the "BitStringValue" or "XMLBItStringValue" notation denotes

When using the "bstring" or "xmlbstring" notation, the leading bit of the bitstring value is on the I

trailing bit of the bitstring value 1s on the right.

22.17

urrence of

hint which
alue" shall

ame as an

a bitstring
other bits

the "empty"

ft, and the

When using the "hstring" notation, the most significant bit of each hexadecimal digit corresponds to the
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

'A98A'H

and

'1010100110001010'B

Rec. ITU-T X.680 (08/2015)
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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 INotation 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 "OctetStfingValue", or when psed as an
"XMLValye", by the notation "XMLOctetStringValue". These productions are:

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

XMLOctetStringValue ::=
XMLTypedValue
| xmlhstring

234 The "XMLTypedValue" alternative shall not ‘be. used unless the octetstring has a contents constfaint which
includes afp ASN.1 type and does not include an ENCODED BY. If this alternative is used, the "XMLTypedV]alue" shall
be a value pf the ASN.1 type in the contents constraift.

23.5 In specifying the encoding rules for ‘an-octetstring, the octets are referenced by the terms first octet 4nd trailing
octet, and the bits within an octet are referenced by the terms most significant bit and least significant bit.

23.6 YWhen using the "bstring" notation, the left-most bit of the "bstring" notation shall be the most signiffcant bit of
the first o¢tet of the octetstring value. If the "bstring" is not a multiple of eight bits, it shall be interprefed as if it
contained fdditional zero trailing bits to make it the next multiple of eight.

23.7 YWhen using the “hstring" or "xmlhstring" notation, the left-most hexadecimal digit shall bd the most
significant|{semi-octet ofthe first octet.

23.8 If the "hstring" is an odd number of hexadecimal digits, it shall be interpreted as if it containgd a single
additional frailing"zero hexadecimal digit. The "xmlhstring" shall not be an odd number of hexadecimal digity.

23.9 The{CONTAI NI NG alternative can only be used if there is a contents constraint on the octetstring fype which
includes CONTATNTNG,_The "Valuc™ shall then be value notation 1or a value of the "1ype. 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".

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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25
25.1

25.2

ISO/IEC 8824-1:2015 (E)

NullType ::= NULL

This type has a tag which is universal class, number 5.

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

Notation for sequence types

The notation for defining 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
p yp Y
OptionalExtensionMarker
RootComponentTypeList "," ExtensionAndException ExtensionAdditions
p yp Y

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

RootComponentTypeList ::= ComponentTypeList
ExtensionEndMarker ::="," "_\\"

ExtensionAdditions ::=
"," ExtensionAdditionList
|  empty

ExtensionAdditionList ::=
ExtensionAddition
| ExtensionAdditionList "," ExtensionAddition

ExtensionAddition ::=
ComponentType
| ExtensionAdditionGroup

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

For the purposes of the following clauses, a "PrefixedType" is defined to be a textually tagged type if either:

a)

VersionNumber ::= empty | number ": "

ComponentTypeList ::=
ComponentType
| ComponentTypeList "," ComponentType

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

the "PrefixedType" is a "TaggedType"; or
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b) the "Type" in the "PrefixedType" is a textually tagged type.

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.

NOTE 2 — Only those occurrences of the "ComponentTypeLists" production appearing within a module where automatic tagging
is selected are candidates for transformation by automatic tagging.

25.4

he decision to apply the automatic tagging transformation is taken individually for each occurrence of

"ComponentTypeLists" and prior to the COVPONENTS OF transformation specified by 25.5. Howevér, -ap specified

in 25.8 to

NOTE
"Comp

25.5

notation sHall be used to define the inclusion, at this point in the list of components, of alt the component type

there shal

present in

extension

constraint

NOTE

25.6
extension

25.6.1
DEFAULT,

distinct (sg

25.6.2

25.6.3
additions,
notation).

25.7
additions
including

"RootComponentTypeList", if any. (See also 52.7.)

25.8

the transfprmafion specified by 25.5, but only if 25.3 determines that it shall apply to that occ
"ComponentFypeLists".  Automatic  tagging transformation impacts each "ComponentType"
"ComponemTypeLists“ by Tepracimg e ~Type  origmaiy 1 e INamed 1 ype. production withh @ T

25.10, the automatic tagging transformation (if applied) is applied after the COVPONENTS OF transf

dqnentTypeLists", but not by tags present in the "Type" following COMPONENTS OF.

IType" in the "COMPONENTS OF Type" notation shall be a sequence type. The 'COVPONENTS

l|be at least one) of the referenced type, except for any extension marker afid €xtension additions t
the "Type". (Only the "RootComponentTypeList" of the "Type" in the~\COMPONENTS OF Type" i
markers and extension additions, if any, are ignored by the "COVPONENTS OF Type" notation.) Al
hpplied to the referenced type is ignored by this transformation.

'he following subclauses each identify a series of occurpences of "ComponentType" in either the
dditions or both. The rule of 25.6.1 shall apply to all.such series.

YWhere there are one or more consecutive occurrences of "ComponentType" that are all marked OH
the tags of those "ComponentType's and of apy~immediately following component type in the serj

S$ubclause 25.6.1 shall apply to the series of "ComponentType"s in the root.

S$ubclause 25.6.1 shall apply to-thie complete series of "ComponentType"s in the root or in thg
in the textual order of their gccurrence in the type definition (ignoring all version brackets 3
(See also 52.7.)

When the third or foutth alternative of "ComponentTypeLists" is used, all "ComponentType"s if
hall have tags which”’are distinct from the tags of the textually following "ComponentType"s
the first such ."ComponentType" that is not marked OPTIONAL or DEFAULT in th

The automatic tagging transformation of an occurrence of "ComponentTypeLists" is logically perfd

rmation.

— The effect of this is that the application of automatic tags is suppressed by tags textually prepent in the

OF Type"
(of which
hat may be
5 included;
ny subtype

+ This transformation is logically completed prior to the satisfaction of the requirements in the following subclfauses.

root or the

ITI ONAL or
es shall be

e 31.2). If automatic tagging was selected, the'requirement that tags be distinct applies only aftert automatic
tagging haf been performed, and will always be satisfied.

extension
nd ellipsis

extension
up to and
e trailing

rmed after
irrence  of
of  the

"TaggedType" occurrence specified in 25.10.

259

25.10

46

placement

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.

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

NOTE } — When a sequence type appears as the "Type" in "COVPONENTS OF Type", each occurrence of "ComponertType" in it
is duplifated by the application of 25.5 prior to the possible application of automatic tagging to the referencing, sequence type.
Thus, i1 the following case:

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

the tags| of a, b, and ¢ within T need not be the same as the tags of a, b, and ¢ within Wif Whag)beén defined in an automatic
tagging|environment, but the tags of bl, b2 and b3 are the same in both T and W In otherywords, the automptic tagging
transforfmation is only applied once to a given "ComponentTypeLists".
NOTE 4 — Subtyping has no impact on automatic tagging.

NOTE $ — When automatic tagging is in place, insertion of new components at any(logation other than the extensipn insertion
point (Jee 3.8.35) may result in changes to other components due to the sidé~effect of modifying the tags thus causing
interwofking problems with an older version of the specification.

25.11 OPTI ONAL or DEFAULT are present, the corresponding valugmay be omitted from a value of the npw type.

25.12 DEFAULT occurs, the omission of a value for that type’shall be exactly equivalent to the inserfion of the
value defiged by "Value", which shall be a value notation for a value of the type defined by "Type" in the "NgmedType"
production| sequence.

25.13  The value corresponding to an "ExtensionAdditienGroup" (all components together) is optional. However, if
such a valye is present, then the value corresponding td:the components within the bracketed "ComponentTygeList" that
are not mafked OPTI ONAL or DEFAULT shall be preseit.

25.14  The "identifier"s in all "NamedTypg"” production sequences of the "ComponentTypeLists" (togdether with
those obtajned by expansion of COMPONENES~OF) shall all be distinct.

25.15 A value for a given extension) addition type shall not be specified unless there are values specified for all
extension fddition types not marked OPTI ONAL or DEFAULT that lie logically between the extension addition type and
the extensijon root.

NOTE | — Where the typ¢ has grown from the extension root (version 1) through version 2 to version 3 by the|addition of

extensiqn additions, the {presence in an encoding of any addition from version 3 requires the presence of an encpding of all
additior]s in version 2-that'are not marked OPTI ONAL or DEFAULT.

NOTE 2 — "ComponentType"s that are extension additions but not contained within an "ExtensionAdditionGroup" shpuld always
be encogded if they are not marked OPTI ONAL or DEFAULT, except when the abstract value is being relayed from a s¢nder that is
using a1 earlier yersion of the abstract syntax in which the "ComponentType" is not defined.

NOTE 3 =Ust of the "ExtensionAdditionGroup" production is recommended because:

a) it can result in more compact encodings depending on the encoding rules (e.g., PER);

b) the syntax is more precise in that it clearly indicates that a value of a type defined in the "ExtensionAdditionList"
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
NOTE

25.18

25.19

25.20
which is

"NamedTylpe" sequences.

26
26.1

NOTE

"SequerceOfType", then the first alternative should be used. (The XML tag name is then formed from the name of t}

26.2
NOTE

26.3

"XMLValye", "XMLSequenceOfValue". These productions are:

48

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

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

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 ::=

NamedValue
| ComponentValueList "," NamedValue

XMLSequenceValue ::=
XMLComponentValueList
| empty

XMLComponentValueList ::=
XMLNamedValue
| XMLComponentValueList XMLNamedValue

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

) all "ComponentType" sequences in the "SequenceType" are marked DEFAULT or OPTI ON\4
values are omitted; or

) the type notation was SEQUENCE{ } .

o

There shall be one "NamedValue" or "XMLNamedValu¢!_for each "NamedType" in the "Sequ
hot marked OPTI ONAL or DEFAULT, and the values Shall be in the same order as the cor

INotation for sequence-of types

he notation for defining a sequence-of'type (see 3.8.68) from another type shall be the "Sequence(

SequenceOfType ::= SEQUENCE OF Type | SEQUENCE OF NamedType

- If an initial letter which is_ upper-case is needed for an XML tag name used in XML Value Nota

All sequence-of types have a tag which is universal class, number 16.
1 Sequence types haye'the same tag as sequence-of types (see 25.17).

The notation for\defining a value of a sequence-of type shall be the "SequenceOfValue", or when

SequenceOfValue ::=
"{" ValueList "} "

AL, and all

enceType"
responding

fType".

ion for the
e ||Type||4)

used as an

| "{" NamedValueList "} "

| "{ " "} ”

ValueList ::=
Value
| ValueList "," Value

NamedValueList ::=
NamedValue
| NamedValueList "," NamedValue

XMLSequenceOfValue ::=
XMLValueList
| XMLDelimitedItemList
| empty
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26.4
be chosen

NOTE
26.5

Table 5, where the "Type" of the component is listed in column 1.
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XMLValueList ::=
XMLValueOrEmpty
| XMLValueOrEmpty XMLValueList

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

XMLDelimitedItemList ::=
XMLDelimitedItem
| XMLDelimitedItem XMLDelimitedItemList

XMLDelimitedItem ::=
"<" & NonParameterizedTypeName ">" XMLValue
"</" & NonParameterizedTypeName ">"

R Y] [TIKT]

+ Semantic significance may be placed on the order of these values.

Iif the"XMLValue" for the component is "empty", then the second alternative of "XMLValueOrErx
o represent that value of the component.

+ This occurs only for SEQUENCE OF NULL.

'he "XMLValueList" or "XMLDelimitedItemList" productions shall be used ih accordance with ¢

Rec. ITU-T X.680 (08/2015)
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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, C.9

IntegerType XMLDelimitedItemList

IRITyjpe XMLDelimitedItemList

NullType XMLValueList

ObjectClassFieldType See Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.10 and 14.11

ObjectlldentifierType XMLDelimitedItemList

OctetStringType XMLDelimitedItemList

RealType XMLDelimitedItemList

RelatiyelRIType XMLDelimitedItemList

RelatiyeOIDType XMLDelimitedItemList

SequemceType XMLDelimitedItemList

SequenceOfType XMLDelimitedItemList

SetType XMLDelimitedItemList

SetOfType XMLDelimitedItemList

Prefix¢dType See 26.10.1

UsefulType (GeneralizedTime) XMLDelimitedItemlzist

UsefullType (UTCTime) XMLDelimitedltemList

UsefullType (ObjectDescriptor) XMLDelimitedftemList

TypeFfomObject See Rec. IPU-T X.681 | ISO/IEC 8824-2, 15.6

Value$etFromObjects See ReC*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;
otherwise, ['XMLDelimitedItemList" shall\be used.
26.7 If "EmptyElementEnumerated" is used for the value of an enumerated type, then "XMLValueLigt" shall be
used; othetwise, "XMLDelimitedItemList" shall be used.
26.8 ]lf the "Type" ‘of the component is a "DefinedType" then the type which determines the
"XMLSeqpenceOfValuet.notation shall be the type referenced by the "DefinedType" (see 14.1).
26.9 The second alternative of "XMLDelimitedItem" shall be used if and only if the "SequenceOfTyp¢" contains
an "identiffer", arid-the "identifier" in the "XMLDelimitedItem" shall be that "identifier".
26.10 type (after
ignoring then the

"NonParameterizedTypeName" shall be the "typereference" or the "typereference" in the "ExternalTypeReference",
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 INotation 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 "}"

"ComponentTypeLists", "ExtensionAndException" and "OptionalExtensionMarker" aré€ specified in 25.1.

27.2 "Type" in the "COVPONENTS OF Type" notation shall be a set typel~The "COVMPONENTS OF Typ¢" notation
shall be usgd to define the inclusion, at this point in the list of components, @f all the component types of the [referenced
type, excgpt for any extension marker and extension additions that hay be present in the "Type". |(Only the
"RootComponentTypeList" of the "Type" in the "COVPONENTS OF Typ¢" is included; extension markers and extension
additions, [if any, are ignored by the "COMPONENTS OF Type" motation.) Any subtype constraint applied to the
referenced|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 shall-all have different tags (see 31.2). The tag off each new
"ComponepntType" added to the "ExtensionAdditions!\shall be canonically greater (see 8.6) than those of the other
components in the "ExtensionAdditions".

NOTE [ Where the "TagDefault" for the module®in which this notation appears is AUTOVATI C TAGS, this |is achieved
regardlgss of the actual "ComponentType'"s, as‘a‘tesult of the application of 25.8. (See also 52.7.)
27.4 Jubclauses 25.3 and 25.8 to 25.1dalso apply to set types.

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

27.6 There shall be no semantics 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 "XMLValue",
"XMLSetYalue". These productions are:

SetValue ::=

"{" ComponentValueList "} "

| Mmpnw oy
T U J

XMLSetValue ::=
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 Notation for set-of types

28.1 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".)

28.2
NOTE

28.3
"XMLSet

"ValueLis{", "NamedValueList" and the alternatives of "XMLSetOfValue" are specified in 26.3, and the

All set-of types have a tag which is universal class, number 17.

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

fValue". These productions are:

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

| XMLDelimitedItemList
| empty

The notation for defining a value of a set-of type shall be the "SetOfValue", or when used as an "XIMLValue",

choice of

alternativelis the same as if "XMLSequenceOfValue" had been useds"The "{" "} " or "empty" notation is usefd when the

"SetOfValpe" or "XMLSetOfValue" is an empty list.

NOTE
NOTE
NOTE

{ 1 1f} aredistinct.

28.4

"Value" in[the "ValueList" of "SetOfValue", and’each "XMLValue" in the alternatives of "XMLSetOfValue"

the type s

28.5
and each

"NamedType" of the "SetOfType™;* The "identifier" in the "NamedValue"s shall be the "identifier" in the "N
of the "SetDfType".

29
29.1

52

— Semantic significance should not be placed on the orderof these values.
2 — Encoding rules are not required to preserve the ordér of these values.
— The set-of type is not a mathematical set of values, thus, as an example, for SET OF | NTECER the value

cified in the "SetOfType".

{ 1} and

the first alternative of "SetOfType" is-used, then the first alternative of "SetOfValue" shall be ysed. Each
shall be of

the second alternative of !SetOfType" is used, then the second alternative of "SetOfValue" shall be used,

Notation_for choice types

Thenotation for defining a choice type (see 3.8.14) from other types shall be the "ChoiceType":

AlternativeTypeLists ::=
RootAlternativeTypeList
| RootAlternativeTypeList ","
ExtensionAndException ExtensionAdditionAlternatives
OptionalExtensionMarker

RootAlternativeTypeList ::= AlternativeTypeList

ExtensionAdditionAlternatives ::=
"," ExtensionAdditionAlternativesList
|  empty

ExtensionAdditionAlternativesList ::=
ExtensionAdditionAlternative

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

'NamedValue" sequenee in the "NamedValueList" shall contain a "Value" of the type specified in the
medType"


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

ISO/IEC 8824-1:2015 (E)

| 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 When the "AlternativeTypeLists" production occurs within the definition of a module for which automatic

tagging is selected (see 13 3) _and none of the occurrences of "NnmpdT\/}’\P" in anv "Alternatiy, eTypel ist" is a textually

tagged typp (see 25.2), the automatic tagging transformation is selected for the entire "AlternativeTypeLists!| otherwise
it is not.

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

294 automatic tagging is in effect and the "NamedType"s in the extensign root have no tag$, then no
"NamedType" within the "ExtensionAdditionAlternativesList" shall be a textually tagged-type.

29.5 The automatic tagging transformation impacts each "NamedType" of the)"AlternativeTypeLists" by replacing
the "Typq" originally in the "NamedType" production with a replacement "TaggedType". The r¢placement
"TaggedType" is specified as follows:

d) the replacement "TaggedType" notation uses the "Tag Type" alternative;
B) the "Class" of the replacement "TaggedType" is empty (i.e., tagging is context-specific);

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

d) the "ClassNumber" in the replacement "TaggedType" of the first "NamedType[' in the
"ExtensionAdditionAlternativesList" _s* one greater than the largest "ClassNumber| in the
"RootAlternativeTypeList", with the~next "NamedType" in the "ExtensionAdditionAlternativesList"
having a "ClassNumber" one greater than the first, and so on, proceeding with increasing tag nymbers;

q) the "Type" in the replacement“TaggedType" is the original "Type" being replaced.

NOTE | —The rules governing specifieation of implicit tagging or explicit tagging for replacement "TaggedType"s dre provided
by 31.2|7. Automatic tagging is always-implicit tagging unless the "Type" is an untagged choice type or an untagged open type
notatior}, or an untagged "DummyReference" (see Rec. ITU-T X.683 | ISO/IEC 8824-4, 8.3), in which case it is expli¢it tagging.

NOTE 2 — Once automatic tagging has been applied, the tags of the components are completely determined, and are rjot modified
even when the choice typgis-referenced in the definition of an alternative within another "AlternativeTypeLists|' for which
automatjic tagging transfoxmation applies. Thus, in the following case:
T::=CcHOcBf aTa, b Th, ¢ Tc }
§::= CHOCE {f1 El, f2 T, f3 E3}

automaIc tagging applied to the components of E never affects the tags attached to components a, b and ¢ of T, yhatever the

tagging [environment of T. If T is defined in an automatic tagging environment and E is not in an automatic tagging ehvironment,
automatictagging is still applied to components a, b and ¢ of T.

NOTE 3 — Subtyping does not affect automatic tagging.

NOTE 4 — When automatic tagging is in place, insertion of new alternatives at any location other than the extension insertion
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.

EXAMPLES
1 A ::= CHOICE {
B,
c NULL}
B ::= CHOICE {
d [0] NULL,
e [1] NULL}
2 A ::= CHOICE {
b ;
c }
::= CHOICE {
d ] NULL,
e ] NULL}
::= CHOICE {
f ]| NULL,
g ] NULL}
3 ncorrect)
::= CHOICE {
b )
c ¢}
B ::= CHOICE {
d ] NULL,
e ] NULL}
C ::= CHOICE {
f ] NULL,
g ] NULL}

Examples |l and 2 are correct uses of the notatioinExample 3 is incorrect without automatic tagging, as the tags for
types d andl f are identical, as well as for e and g,

29.10  The "identifier"s of all "NamedT¥ype'"s in the "AlternativeTypeLists" shall differ from those of the other
"NamedType"s in that list.

29.11 The notation for defining the value of a choice type shall be the "ChoiceValue", or when ysed as an
"XMLValye", "XMLChoiceValie™" These productions are:

ChoiceValue.::= identifier "": "' Value
XMLChoieeValue ::= "<" & identifier '">" XMLValue "</" & identifier ">"

29.12  '|Value'“or"XMLValue" shall be a notation for a value of the type in the "AlternativeTypeLists" thgt is named
by the "idgntifiér")

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

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

additional tag and may have a different or additional associated encoding instructions.

31.1.2
31.1.3

requires thi

TAGSina
NOTE

may be

31.1.4
identified

31.1.5

NOTE

of an ef
and car
descript

encodi

31.1.6

where "V|
"Encoding

NOTE
NOTE

assignn

31.2
31.2.1

4

1

n|

4

.

The assignment of an encoding instruction using an "EncodingPrefixedType'(is only relevant to the

\ prefixed type which is a tagged type is mainly of use where this Recommendation | Internations
e use of types with distinct tags (see 25.6 to 25.7, 27.3 and 29.3). The use of a "TagDefaultof A
module allows this to be accomplished without the explicit appearance of "TaggedType" lin that moglule.

heeded to enable the recipient to correctly decode the value.

by the associated encoding reference and has no effect on the abstract values/of the type.
[he notation for a prefixed type shall be "PrefixedType":

PrefixedType ::=
TaggedType
| EncodingPrefixedType

- Specification of the syntax for "PrefixedType" would be simpler and clearer if tagging was described as thd

PrefixedValue ::= Value
XMULPrefixedValue ::= XMLValue

PrefixedType" of the "PrefixedType".
— Neither the "Tag"tor any part of the "EncodingPrefix" appears in this notation.

— Encoding/instructions can also be assigned to a type in an encoding control section (see clause 51
ent has noseftect on the value notation for a type.

[hé tagged type

Tic notation Tor a tagged type shall be " Tagged I ype -

TaggedType ::=
Tag Type
| Tag | MPLI CI T Type
| Tag EXPLI CI T Type

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

EncodingReference ::=
encodingreference ":"
| empty

ClassNumber ::=
number
| DefinedValue

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

alue" or "XMLValue!* is a notation for a value of the "Type" in the "TaggedTyp¢'

| Standard
UTQVATI C

- Where a protocol determines that values from several data types may be transmitted at any mmoment in time, [distinct tags

encodings

assignment

jcoding instruction. However, historically, tagging was introduced in the earliest versions of the ASN.1 spgcifications,
affect the legality of a type definition. Minimum changes to the concepts of tagging (and the associatpd syntactic
ons) were made when encoding prefixed types were dntroduced. Tagging also differs syntactically from aspignment of
o instructions: the specification that tagging is EXRLLC T or | MPLI O T occurs following the closing "] " of the tag, it is
not confained within the paired "[ " and "] " as is the casevith normal encoding instructions.

he notation for a value of a "PrefixedType" shall be "PrefixedValue", or when used as an "XMLValue",
"XMLPrefixedValue". These productions are:

' or the
). Such an
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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.

NOTE ] — Use of universal class tags are agreed from time-to-time by ITU-T and ISO.

NOTE 3 — Subclause G.2.12 contains guidance and hints on stylistic use of tag classes.

31.2.6  All application of tags is either implicit tagging or explicit tagging. Implicit tagging\indicates] for those
encoding fules which provide the option, that explicit identification of the original tag|ef the "Type" in the
"TaggedType" is not needed during transfer.

NOTE ¢t 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 achievefl by the use
of  MPL} CI T. An example of an encoding using | MPLI O T is given in Rec. ITU-T X.6904ISO/IEC 8825-1.

31.2.7  The tagging construction specifies explicit tagging if any of the following’holds:
d) 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 |EXPLI CI T
TAGS or is empty;

q) the "Tag Type" alternative is used and the value of "TagDefault" for the module is | MPLI CI [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.. JTU-T X.683 | ISO/IEC 8824-4, 8.3).

The tagginig construction specifies implicit tagging otherwise.

31.2.8 the "Class" is "empty", there are nelrestrictions on the use of "Tag", other than those implied by the
requirement for distinct tags in 25.6 to 25.7, 293)and 29.3.

31.29  The | MPLI O T alternative shallmot be used if the type defined by "Type" is an untagged choice [type or an
untagged dpen 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 foman'encoding prefixed type shall be "EncodingPrefixedType":

EncodingPrefixedType ::=
EncodingPrefix Type

EncodingPrefix ::=
"["" EncodingReference EncodingInstruction "]"

"EncodingReference" 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 This type has a tag which is universal class, number 6.

32.3 Thevalye notation
"XMLODbj¢ctldentifierValue".

an-objectide orsha XMLValue",
These productions are:
ObjectldentifierValue ::=

"{" ObjldComponentsList "} "
| "{" DefinedValue ObjldComponentsList "} "

ObjldComponentsList ::=
ObjldComponents
| ObjIdComponents ObjidComponentsList

ObjIdComponents ::=
NameForm
| NumberForm
| NameAndNumberForm
| DefinedValue

NameForm ::= identifier
NumberForm ::= number | DefinedValue

NameAndNumberForm ::=
identifier ""( " NumberFormi') "

XMLObjectldentifierValue ::=
XMLObjIdComponeéntList

XMLODbjIdComponentliist ::=
XMLObjldCoemponent
| XMLObjidComponent & ". " & XMLObjIdComponentList

XMLObjIdComponent ::=
NaméForm
| 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" in the "NumberForm" and "XMLNumberForm" shall be the numeric value assigned to the
object identifier component.

32.10  There is flexibility in the "identifier"s that can be used in the "NameAndNumberForm" and
"XMLNanjeAndNumberForm" beneath the three top-level arcs. These identifiers are not included -in ‘encddings, and
may change over time. This is in recognition that the names of organizations can change. Identifiets for drcs should
normally Be agreed between the Registration Authority responsible for the node above an arc,and the Registration
Authority o which responsibility for subsequent arcs has been assigned.

NOTE + The Registration Authorities responsible for arcs beneath the three top-level arcs are Gdentified in Rec. ITPU-T X.660 |
ISO/IEC 9834-1.

32.11  The semantics associated with an object identifier value are specified in ReeMTU-T X.660 | ISO/IE{C 9834-1.
NOTE +Rec. ITU-T X.660 | ISO/IEC 9834-1 requires that an object identifier valug-shall contain at least two arcs.

32.12  The significant part of the object identifier component is*th¢ "NameForm" or "NumbefForm" or
"XMLNumberForm" which it reduces to, and which provides the numerie’ value for the object identifier gomponent.
Except foff the arcs specified in Rec. ITU-T X.660 | ISO/IEC 98344}, Annexes A to C (see also Anney F of this
Recommerdation | International Standard), the numeric value of the/object identifier component is always present in an
instance of object identifier value notation.

32.13  Where the "ObjectldentifierValue" includes a "DéfinedValue" for an object identifier value, the ligt of object
identifier djomponents to which it refers is prefixed to the’components explicitly present in the value.

NOTE 1 Rec. ITU-T X.660 | ISO/IEC 9834-1 recommeiids that whenever an object identifier value is assigned tq identify an
object, gn object descriptor value is also assigned.

EXAMPLES
With identjfiers assigned as specified in Réct ITU-T X.660 | ISO/IEC 9834-1, the values:

{ iso standard 8571 application-context (1)}
and

1085711}
would eaclp identify an objeet, appl i cat i on- cont ext, defined in ISO 8571, as would
iso.standarfl.8571.application-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

33.2 This type has a tag which is universal class, number 13.

333 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

RelativeOIDComponents ::=
NumberForm

334 ]
"XMLNan

33.5 i
identify an
identifier
"Relatived

33.6 ]
starting ng
defined by
associated
communic
root.
NOTE
identify]
restricti

EXAMPL
With the fc

| NameAndNumberForm
| DefinedValue

XMLRelativeOIDValue ::=
XMLRelativeOIDComponentList

XMLRelativeOIDComponentList ::=
XMLRelativeOIDComponent
| XMLRelativeOIDComponent & ". " & XMLRelativeOIDComponentList

XMLRelativeOIDComponent ::=
XMLNumberForm
| XMLNameAndNumberForm

he productions "NumberForm", "NandeAndNumberForm", "XMLNunpberForm",

icAndNumberForm", and their semantics, are defined in-$ubclauses 32.3 to 32.12.

'he "DefinedValue" of "RelativeOIDComponents" $hall be of type relative object identifier,
ordered set of arcs from some starting node in thé-object identifier tree to some later node in
tree. The starting node is identified by .theZearlier "RelativeOIDComponents"s (if any),
IDComponents"s (if any) identify arcs from the-later nodes.

[he first "RelativeOIDComponents" or "XMLRelativeOIDComponent" identifies one or more arcs
de in the object identifier tree to some' later node in the object identifier tree. The starting pd
comments associated with the type‘definition. If there is no definition of the starting node within|
with the type definition, thencit>needs to be transmitted as an object identifier value in an i
hition (see G.2.21). The starting node is required to be neither the root, nor a node immediately b

- A relative object idenfifier value has to be associated with a specific object identifier value so as to ung
an object. Object idenfifier values are required (see 32.11) to have at least two components. This is wh
bn on the starting nodg.

&)

llowing definitions:

thisUniveraity OBJECT IDENTIFIER =

and shall
the object
and later

from some
int can be
comments
nstance of
encath the

imbiguously
ly there is a

joint-iso-itu-t example(999) universities(56) thisuni(32)}

firstgroup

RELATIVE-OID ::= {science-fac(4) maths-dept(3)}

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
"XMLValue", "XMLIRIValue". These productions are:

IRIValue ::=
"
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 FFach "SubsequentArcldentifier" shall identify an arc from the preceding "Arcldentifier".
EXAMPLES

With identjifiers assigned as specified imRec. ITU-T X.660 | ISO/IEC 9834-1 and ISO/IEC 19785 the object identified
by:

{iso registration-authority cbeff (19785) organizations(0) jtc1-sc37(257) patron-formats(1) tlv-encoded (5)}

or in XMI| value notation:

<A D>1. 1} 19785. 0. 257:1. 5</ A D>
which identifies a TLV-encoded CBEFF Patron Format, could also have an ASN.1 OID-IRI identification of

"/ISO/Registration) Authority/19785.CBEFF/Organizations/JTC1-SC37/Patron-formats/TLV-encoded"

Or, in XMLaalue notation:

<O D IR >/1SQO Regi strati on_Aut hority/19785. CBEFF/ Or gani zat i ons/ JTCLl- 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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35.3

354

some later|node in the object identifier tree. The starting point can be defined by comments associated 'wi
definition.| If there is no definition of the starting node within comments associated with the typ¢ definiti
needs to b¢ transmitted as an OID internationalized resource identifier value in an instance of communication.

NOTE
referende identifier value so as to unambiguously identify a resource.

EXAMPL
With the f¢llowing identified node:
cheffPatropFormats OID-IRI ::=

the relativg OID internationalized resource identifier:
tlv-encoded RELATIVE-OID-IRI ::= "TLV-encoded"

identifies the TLV-encoded Patron Format.

36
36.1

NOTE ¢ The term "Embedded PDV" means an abstract value from a possibly different abstract syntax (essentially, t
encodinfg of a message defined in.a*separate — and identified — protocol) that is embedded in a message. Historica,
"Embedded Presentation Data_Value" from its use in the OSI Presentation Layer, but this expansion is not used t
should

36.2
36.3

ISO/IEC 8824-1:2015 (E)

The value notation for a relative OID internationalized resource identifier shall be "RelativeIRIValue", or
when used as an "XMLValue", "XMLRelativeIRIValue". These productions are:

RelativeIRIValue ::=
"nen
FirstRelativeArcldentifier
SubsequentArcldentifier

"o

FirstRelativeArcldentifier ::=
Arcldentifier

XMLRelativeIRIValue ::=
FirstRelativeArcldentifier
SubsequentArcldentifier

- A relative OID internationalized resource identifier value has to be associated with a specific OID inter]

&)

'[/ISO/Registration_Authority/19785.CBEFF/Patron-formats"

INotation for the embedded-pdv-type
The embedded-pdv type (see 3.8.24) shall be referenced by the notation "EmbeddedPDVType":
EmbeddedPDVType :¢= EMBEDDED PDV

e interpreted as "embédded value".

This type hag-a‘tag which is universal class, number 11.

m

"he type'consists of values representing:

d) ,anencoding of a single data value that may, but need not, be the value of an ASN.1 type; and

he "FirstRelativeArcldentifier" shall identify an arc from some starting node in the object identilﬁer tree to

h the type
on, then it

hationalized

e value and
ly, it meant
bday, and it

W)~ identification (separately or tagether) 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 (with
normative comments):
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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 --,

data-value
( WITH C(
q
NOTE -
the asso

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 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.Xtype (and hence
-- known to both sender

-- and receiver) -- },

ata-value-descriptor ObjectDescriptor OPTIONAL
-- This provides human-readable-identification of the class of the
-- value --,
OCTET STRING }

DMPONENTS {

.9
ata-value-descriptor\ ABSENT } )

- The embedded-pdv-type does not allow the inclusion of a dat a- val ue- descri pt or value. However, the
ciated type proVided here underlies the commonalities which exist between the embedded-pdv type, the exter]

the unrdstricted character string type.

36.6
value shall

The present ati on-context-id alternative is only applicable in an OSI environment, when

be ,an/OSI presentation context identifier in the OSI defined context set. This alternative shall 1

during OS

lefinition of
hal type and

he integer
ot be used

context negotiation.

36.7 The cont ext - negot i ati on alternative is only applicable in an OSI environment, and shall only be 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.
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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.

37.3 he Type consists of values representing:

d) an encoding of a single data value that may, but need not, be the value of an ASN.1 type;-and
) identification of:

1) an abstract syntax; and

2) the transfer syntax; and

d) (optionally) an object descriptor which provides a human-readable description of the category
value. The optional object descriptor shall not be present unless<explicitly permitted by
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 t

values of the external type and is also used to support the value and subfype notations of the external type.
NOTE t Encoding rules may define a different type which is used tonderive encodings, or may specify encodi
referende to any associated type. For example, the encoding in BERwuses a different sequence type for historical reas

375 The associated type for value definition and subtyping, assuming an automatic tagging environme
normative comments):

of the data
comment

he abstract

hgs without
ns.

ht, is (with

SEQUENCE {
identificatipn CHOICE {
dyntaxes 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
-- 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

data-value

-- This provides human-readable identification of the class of
-- the value --,

OCTET STRING }

( WITH COMPONENTS {

s
identification (WITH COMPONENTS {

NOTE
i denti
associat
type an

37.6 ]

37.7 1]
where the

specified ip i denti fi cati on.

NOTE
exact m|

cee g

syntaxes ABSENT,
transfer-syntax ABSENT
fixed ABSENT })})

- For historical reasons, the external type does not allow the synt axes, transfer-syntax or fixed\alf
i cation. Application designers requiring these options should use the embedded-pdv type. The-defin

the embedded-pdv type.
[he text of 36.6 and 36.7 also applies to the external type.

he notation for a value of the external type shall be the value notation for thé associated type defin
value of the dat a- val ue component of type OCTET STRI NGrepresents an€ricoding using the tran

ExternalValue ::= SequenceValue

XMLExternalValue ::= XMLSequenceValue

Itiple of eight bits. Such values cannot be represented in valuénotation using the above associated type.

ernatives of
ition of the

kd type provided here underlies the commonalities which exist between the external type, the unrdstricted chafacter string

ed in 37.5,
sfer syntax

- For historical reasons, encoding rules are able to transfer embedded values in EXTERNAL whose encodingp are not an

Value", by
plestring",

values. In

38 The time type
38.1 (General
38.1.1  The time type (see 3.8.83) shall be reterenced by the notation "TimeType":
TimeType ::=TI ME
38.1.2  The tag for types defined by.this notation is universal class, number 14.
38.1.3  The value of a time fype shall be defined by the notation "TimeValue", or when used as an "XML
the notatign "XMLTimeValue!. The syntax of these notations is defined in 38.3 as the contents of a "sin
using notafion defined inISO 8601, 3.4.
38.2 Time properties and settings of time abstract values
38.2.1 Table,6 specifies in column 1 the description and names of the time properties of time abstract
column 2,Lt—speetfies—thenames—ofthe—posstble—time property—settines—forthe—columm——tire properts-

Column 3

specifies (generally by reference to ISO 8601) the abstract values to which the time property is applicable, and that have
the corresponding time property settings.
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
between 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

Name: Basi ¢

values have this property.

Time property Names of property settings property setting
Basic nature of the abstract value Dat e See ISO 8601, 4.1.
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 e See ISO 8601, 4.2.
All abstract values that are a time-
of-day only.
Dat e- Ti ne See ISO 8601, 4.3.
AH abotla\,t va‘lu\.o ﬂlat a1 a date
and a time-of-day.
I nt erval See ISO 8601, 4.4.

All the time interval abst]
values.

act

Rec- | nterval

See ISO 8601, 4.5.

All therecurring interval
values.

abstract

Time-sglelf and accuracy for a date

Name: e

Comment} This applies only to an abstract value that
includes identification of a date. It identifies the time-
scale and gccuracy of that date.

NOTE — Any abstract value identifying more than one
date (for ekample, an interval) has a single setting for
Dat e that ppplies to both dates.

C (Century) See ISO 8601, 4.1.2.3 ¢)
All abstract values contajning a
date that represents only p century.
Y (Year only) See ISO 8601, 4.1.2.3 b)

All abstract values contai
date that represents only

hing a
h year.

YM(Y ear-Month)

See ISO 8601, 4.1.2.3 a)

All abstract values contai
date that uses the year-m
scale.

hing a
bnth time-

YMD (Year-Month-Day)

See ISO 8601, 4.1.2.2.

All abstract values contal
date that uses the year-m
time-scale.

ning a
bnth-day

YD (Year-Day)

See ISO 8601, 4.1.3.2.

All abstract values contal
date that uses the year-d4
scale.

ning a
y time-

YW(Y ear-Week)

See ISO 8601, 4.1.4.3.

All abstract values contai
date that uses the year-w
scale.

hing a
pek time-

YWD (Year-Week-Day)

See ISO 8601, 4.1.4.2.

All abstract values contaf
date that uses the year-w

hing a
bek-day

time-scale.
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65


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

ISO/IEC 8824-1:2015 (E)

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 Basi c All abstract values containing a

. year in the range 1582 to 9999 (or
Name: Year a century in the range 15 to 99).
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 Prol eptic All abstract values containing a
century) identification is a "normal" year, a year in year in the range 0 to 1581 (or a
the proleptic Gregorian Calendar (see J.2.2), a year century in the range 00 to 14).
tha‘g is negative, or a year that requires more than four NOTE — In the proleptic Gregorian
dlglts to rems'ent 1L \,aluudcu, aycar vatreofgero has a
NOTE — Any abstract value involving more than one meaning which roughly:
year (for ekample, an interval) has a single setting for corresponds to the-year 1| BC (see
Year that ppplies to both years. 12.2).

Negati ve All abstract values contafning a

year in thé'tange —9999 tp —0001
(or a cehtury in the rangg —99 to
—019s

L5, L6, L7, etc., to infinity
(Large)

Allyabstract values contajning a
year whose decimal repr¢sentation
Tequires 5, 6, 7, etc., digjts (or a
century whose decimal
representation requires 3| 4, 5,
etc., digits) respectively, whether
positive or negative.

Accuracy
Name: Ti

Comment]
includes 1
the accural

NOTE - A

setting for|

for a time
e

This applies only to an abstract value that
entification of a time-of-day. It identifies
Ly of that time-of-day.

ny abstract value identifying more than one

time-of-day (for example, an interval) has a single

Ti ne that applies to both the time-of-days.

H (Hour)

See ISO 8601, 4.2.2.3 b)

All abstract values contajning a
time-of-day to an accuraqy of
hours.

HM(Heut*Minute)

See ISO 8601, 4.2.2.3 a)

All abstract values contajning a
time-of-day to an accurady of
minutes.

HVS (Hour-Minute-Second)

See ISO 8601, 4.2.2.2.

All abstract values contafning a
time-of-day to an accurady of
seconds.

HF1, HF2, HF3, etc., to infinity
(Hour-decimal-fraction)

See ISO 8601, 4.2.2.4 ¢)

All abstract values contajning a
time-of-day to an accuraqy 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 contajning a
time-of-day to an accurady of

minutes to 1, 2, 3, etc., d¢gcimal
p]ﬂPPQ

HVBF1, HVBF2, HVBF3, etc., to
infinity
Hour-Minute-Second-Fraction

See ISO 8601, 4.2.2.4 a).

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
time differences in the range —15 hours to +15 hours.
The difference is positive if the local time is ahead of

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.

All abstract values containing a
time-of-day that specifies UTC and

or equal tq UTC (see ISO 8601, 5.2.4.1). See also
J2.11.

NOTE — Any abstract value identifying more than one
time (for gxample, an interval) has a single setting for
Local - or} UTCthat applies to both times.

1 1
TTOTTOCTAT UITIC,

LD (Local time and the difference
from UTC)

See ISO 8601, 4.2.5

All abstract valyes.contafning a
time-of-day that specifieq local
time and the timhe (which/may be
negative) added to UTC fo obtain
local time!

Form of ipterval specification
Name: | nf erval -t ype

Comment} This applies only to an abstract value that
is an interyal or a recurring interval. It identifies the
form of inferval specification (a start and an end
point, a dyration, a start point and a duration, or a
duration With an end point).

SE (Start and end points) See ISO 8601, 4.4.1 a).
All abstract values that specify an
interval using a start and jan end
point.

D (Duration only) See ISO 8601, 4.4.1 b) apd 4.4.3.

All abstract values that specify an
interval using only a durgtion.

SD (Start point andsduration)

See ISO 8601, 4.4.1 c).

All abstract values that specify an
interval using a start poirjt and a
duration.

DE (Buration and end point)

See ISO 8601, 4.4.1 d).

All abstract values that specify an
interval using a duration pnd an
end point.

Nature of|the start and/or end point specification
Name: SH poi nt

Comment} This applies only to intervals ‘or recurring
intervals using a start point or an end, point or both.
The setting of this property identifies\the nature of the
start pointfand/or end point that foris part of this
abstract vdlue.

NOTE — All interval abstractwalues with both a start
point and fin end point have a single setting for this
property, gnd for any associated properties related to
date or tinje-of-day-

There are ho inferval abstract values that have
different fprmiS,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 uging dates
only.

Ti e

See ISO 8601, 4.2.

All abstract values that specify
start and/or end points uging time-
of-day only.

Dat e- Ti ne

See ISO 8601, 4.3.

All abstract values that specify
start and/or end points uging a date
and a time-of-day.

abstract vdtueswithrbothram mtervatstart puiut AT
interval end point have the same set of time
components for the start point and the end point (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
represented as 24:00:00).

An abstract value containing a time
that represents midnight at the end
of a day.

NOTE — ASN.1 does not support the use of start and end points of intervals that have different time properties, as there {s 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 dte refjuired to
use the saipe 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'ef a day gnd "0000"

for midnight at the start of a day (with any second or fractional part of a second containing only’zero digits){ These are

not consid¢red different representations for a single abstract value, but as distinct abstract vahies.
NOTE | — This is because as a stand-alone time, they are clearly distinct and represent start of-a day and end of a day{ When used
in conjynction with a day, "2400" on day x should be considered less than "0000" on day x*¥, despite having exac{ly the same
positior] on the time axis.
NOTE 2 — They have, respectively, the time property setting "M dni ght =End" and *~M.dni ght =Start".
NOTE 3 — As with other time points, there are infinitely many distinct abstract values‘that are midnight at the start angl end of any
particulpr day, depending on the accuracy of the seconds and fractional part of'seconds. There are also further inffnite sets of

midnighit abstract values based on the use of fractions of an hour or of a mifiute rather than of seconds. (All these fra¢tional parts
will be fero to various different accuracies if the abstract value is a midnight value.)

38.2.3 ISO 8601 provides two basic representations for duration (either weeks, or some combinatio of years,
months, ddys, hours, minutes and seconds) as a componentéof’time intervals and recurring time intervalg. Different
strings repfesenting durations in ISO 8601 are considered t¢’represent different abstract values in ASN.1, exfept where
the only difference is the omission or inclusion of a zero.time component that does not change the duration|(including
the accurafy of the duration) being represented. Incliision or omission of zero time components is fully specified in
canonical pncoding rules, and in all the encoding\fules of Rec. ITU-T X.691 | ISO/IEC 8825-2. There ape no time
properties |(other than "Basi c=I nterval |nterval -type=D") associated with a duration, but restrictigns can be
applied to the time components of a duration, réequiring them to be absent or limiting their value (see 38.4.4).
NOTE | — There is an ISO 8601 requirethént for prior agreement on the size of components (and particularly of fractjonal parts).
This is normally handled by property(settings for the different accuracies. However, in the case of DURATI ON, fof simplicity,
property settings were not introduced to determine the accuracy of the components. Instead, inner subtyping constrpints on the
equival¢nt sequence type can beapplied, as specified in 38.4.4, to record prior agreements on the components of a DURATI ON.

NOTE 2 —ISO 8601 requires, that use of a weeks component shall not be combined with the use of any other date] component
(years, pnonths, days), nor‘with the use of an hours, minutes, or seconds time component. This restriction is als¢ applied in
ASN.1 for consistency with 1SO 8601.

38.2.4  There is nodefined order relation between the different DURATI ON abstract values unless they arq expressed
using a single time-element (for example, weeks or months or days only), as there is no agreed international dg¢finition of
a duration pf ene imonth or one year in terms of seconds.

38.3 Basic value notation and XML value notation for time abstract values with specified property
settings

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 notation used in column 3 can be summarized as: Y is a year digit, M is a month digit or month
designator, D is a day digit, w is a week digit, h is an hour digit, m is a minute digit, s is a second digit, n is any of 0 to 9, + is
plus or minus, and underline represents zero or more repetitions (for example "+YYYYY"). The ISO 8601 notation is used in
preferer 2 £ i in thi e i ernati i e the |j e to ISO 8601

d On A 4 Qna andaard _0o1rdac 0 1Ak A QKAO
clear.

NOTE P — Clause J.2 provides a tutorial on ISO 8601 key concepts that will help in understanding thisnotatiqn. See also
clause (.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) followeéd by the character LATIN
and " Dat e=C" CAPITAL LETTER C: J[YYC]
or
"Year=Prol eptic"
and " Dat e=C"
Year compponent "Year =Negat i ve" ISO 8601,4.1.2.4 d) followed by the character LATIN
and " Dat e=C" CARITAL LETTER C: [+YYYC]
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 =ljn" .
Year compponent " Year =Basi ¢" 1ISO 8601,4.1.2.2: [YYYY]
and Dat e isnotC
or

"Year =Pr ol ept i*c"
and Dat e is not\C

Year component "Year =Negati ve" and Date | ISO8601,4.1.2.4¢): [£YYYYY]
isnot C

or The number of repetitions of Y shall be zero for

"Year=Ln" andDateisnotC | "Year=Negative" and equal to n-4 for " Year =Ljn" .

Month cotnponent Any 1SO 8601, 4.1.2.3 a): [-MM]

Week confponent Any ISO 8601, 4.1.4.3: [-Www]

Day comppnent "Year =YMD' 1SO 8601, 4.1.2.2 Extended format: [-DD]

Day comppnent "Year =YD' ISO 8601, 4.1.3.2 Extended format: [-DDD]

Day comppnenit "Year =YWD" 1SO 8601, 4.1.4.2 Extended format: [-D]

Hours component "Basi c=T1 ne" I1SO 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" 1SO 8601, 4.3.2 Extended format: [Thh]
or
"Basi c=Interval " and The value notation T24 shall always be used for the hours
" SE- poi nt =Dat eTi me" component of the abstract value "midnight at end of day" and
or the value notation TOO for "midnight at start of day".
"Basi c=Rec- I nterval "
and
" SE- poi nt =Dat eTi ne"
Minutes component Any I1SO 8601 432 Extended-format—fmmm]
Seconds cpmponent Any ISO 8601, 4.3.2 Extended format: [:ss]
Decimal fijaction Any 1SO 8601, 4.2.2.4: [,hh] or [.hh], [,mm] or [anmi], or
componenf of hour, [,ss] or [.ss]
minute, or|second NOTE — It is recommended that in any,given ASN.1 [module,
the comma or full stop be consistenfly ‘Gsed for the d¢cimal
sign.
Decimal fijaction "Basi c=I nterval " and 1SO 8601, 4.4.3.2: [,nn] or [snn]
coml]zonegt of_yea(rj, m(t)pth, Interval -type=D NOTE — It is recommendéd that in any given ASN.1 [module,
week, or day in a duration | . the comma or full stop-be eonsistently used for the d¢cimal
(see J.2.6,[Note) ) sien
"Basi c=I nterval " and gn.
"I nterval -type=SD’
or
"Basi c=I nterval " and
"Interval -type=DE"
UTC designator "Local - or - UTC=Z" 1SO8601, 4.2.4: [Z]
componenft
Time diffgrence "Local - or - UTC=LD" ISO 8601, 4.2.5.2 Extended format: [£hh] or [+hh:mn]
componeng 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 is an
integral number of hours.
Duration djomponent "I nterval <type=D' ISO 8601, 4.4.3.2:
or see 38.3.6
"I nt érval -t ype=SD'
or
“Interval -t ype=DE"
Time interval "I nterval -type=SE" ISO 8601, 4.4 Extended formats:
or Start point component (" | nt er val -t ype=SE" or]
" _ —qry "I nterval -type=SD") or duration component
Interval - type=SD ("I nterval - ype=DE" ), followed by [/ ], followpd by
or duration component (" | nt er val -t ype=SD") or dnd point
"} Aterval—type=DEr | component Interval - =SE" or"Interval -
type=DE").
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
difference between UTC and local time for the end point is the
same as the difference for the start point.

NOTE — This is not as general as ISO 8601, but is restricted to
these cases for simplicity.

Recurring|time intervals "Recurrence=Unlimted"

ISO 8601, 4.5 Extended format: [R/] followed by thel time
interval component.

"Recurrence=Rl",
"Recurrence=R2",
"Recurrence=R3", etc.

Recurringftime intervals

ISO 8601, 4.5 Extended format: [Rnn/] followed by fhe time
interval component.

38.3.4  The value of the "tstring" shall be the concatenation of the character encodings of the time ¢
(determingd by the settings of their properties in accordance with Table 6), preceded and followed by a QU
MARK (34) character (") as specified in 12.17. The value of the "xmltstring" shall.be the concatenation of th
encodings [of the time components (determined by the settings of their properties-ih accordance with Table

surrounding QUOTATION MARK characters.
NOTE

hours; and

NOTE 2 — Examples of the value notation are providedin G.3.

38.3.5 The notations for the time components-shall be concatenated in the order specified in ISO 8601.

— The value notation and XML value notation are canonical except.fof:
a) the varying representations of duration; and
b) the varying use of comma or full stop for the decimal Separator; and
¢) the varying use of hours and minutes or hours only<fer time difference components that are an integrg

d) the inclusion or omission of a time differenge.eomponent in the end point of an interval (with both
and an end point) when the time difference tn'the end point is the same as the time difference in the sthrt point.

NOTE + This means the most significant timeg component first and the zone designator (time difference component or{Z) last.

38.3.6  The basic value notation and\the XML value notation for the duration component are speci

following gubclauses.

38.3.6.1 The value notation shalkbe [P] (see ISO 8601, 4.4.3) followed by either:

4d) a year-month-day designation (see 38.3.6.2) optionally followed by an hours-mins-sec

(see 38.3.6.3); or
B) aweck-designation (see 38.3.6.4); or

38.3.6.2 A+ear-month-day designation shall be one or more (in order) of:

q) an‘hours-mins-sec designation (see 38.3.6.3).

a) ayear designation (see 38.3.6.5);
b) amonth designation (see 38.3.6.6);
c) aday designation (see 38.3.6.7).

38.3.6.3
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).

An hours-mins-secs designation shall be [T] followed by one or more (in order) of:

pbmponents
DTATION
e character

6), without

| number of

h start point

ied in the

lesignation

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].

38.3.6.10 A seconds designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.qTZyfoltowed by {ST-

38.3.6.11 The integral part of a designation shall not contain leading zeros unless it is the single digit-zero,| optionally
followed by a fractional part. There shall be at least one digit in the integral part if there is a following fractional part.

38.3.6.12 A fractional part shall consist of a decimal separator (which shall be either a full stop ot a comma), followed
by one or thore decimal digits.

38.3.6.13 Iif a designation contains a fractional part, there shall be no following designation.
38.3.6.14 Yalue notations expressing a duration to different accuracies represent diffefent abstract values.

EXAMPLE 1: The following value notations all represent different abstract values:

) P29M(or POY29M -- 0 years, 29 months to an accuracy of 1 month.

B) P29MID (or POY29MID) -- 0 years, 29 months, 0 days to.an accuracy of 1 day.
)

P29MTOS (or POY29MODTOHOMDS) -- 0 years, 29 months, 0 days, 0 hours, 0 minutes, 0 secgnds, to an
accuracy of 1 second.

d) P29Mr0. OOH (or POY29MODTO, 00H) -- 0 years, 29 months, 0 days, 0 hours, to an accurafy of one-
hundredth of an hour.

d) P29Mr0. 000S (or POY29MDDTOHOMD;000S) -- O years, 29 months, 0 days, 0 hours, minutes,
0 seconds, to an accuracy of 1 millis¢cond.

g

[«

EXAMPLE 2: The following value notations’alFrepresent the same abstract value (0 years, 29 months, 0 days, 0 hours,
0 minutes)|to an accuracy of one-hundredth-of a minute:

4d) POY29MODTOHO. OOM

B) POY29MODTO. OOM
q) POY29MIOHO..00M
d) POY29Mr0.10M

4¢) P29MDDTOHO. OOM

f P29MODTO. OOM
4) < P29MIOHO. OOM

hy—PZovrooom

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 TI ME
(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).

38.4.3  The date-time type shall be referenced by the notation:

I atelimerype ..= DATE- 1T VE

and is defiped as:

ATE- TIME ::= [UNI VERSAL 33] IMPLICIT TI ME
(SETTINGS "Basic=Date-Time Date=YMD Year=Basic Time=HMS
Local-or-UTC=L")

he duration type shall be referenced by the notation:

urationType ::= DURATI ON

RATI ON ::= [UNI VERSAL 34] IMPLICIT TIME
"Basic=Interval Interval-type=D")

Any subse} of the TI ME type, all of whose abstract values have the property settings " Basi c=I nterval I|nterval -
type=D" (whether UNI VERSAL 34 or UNI VERSAL 14), is called a duration subtype. This type can be constrained in
accordanc¢ with the following subclauses.

38.4.4.1 Inner subtyping constraints can be applied\t0 any duration subtype using an equivalent seqyience type
(see 38.4.4.2).

NOTE ¢t The inner subtyping constraint applied_to~the equivalent sequence type can be used to forbid or to requife particular
time coponents in the duration type, or to place-range constraints on the values of some or all time components of the duration
type (sep also 51.11.2).

38.4.4.2 The DURATI ON- EQUI VALENT equivalent sequence type is:

DURATI ON- EQUI VALENT, : < = SEQUENCE {
years INTEGER (0..MAX) OPTIONAL,
onths INTEGER (0:.MAX) OPTIONAL,
eeks INTEGER (0..MAX) OPTIONAL,
ays INFEGER (0..MAX) OPTIONAL,
ours INTEGER (0..MAX) OPTIONAL,
inutes \INTEGER (0..MAX) OPTIONAL,
conds y* INTEGER (0..MAX) OPTIONAL,
attional-part SEQUENCE {

igits  INTEGER(.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:

a) A representation of the characters in the string using assigned graphic symbols, possibly including
spacing characters; this is the "cstring" notation

NOTE 1 — Such a representation can be ambiguous in a printed representation when the same graphjc symbol is
used for more than one character in the repertoire.

NOTE 2 — Such a representation can be ambiguous in a printed representation when spaeing characters of
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 refefences that
have been assigned the character; a set of such value referencesis0defined in the module
ASN1- CHARACTER- MODULE in clause 42 for the ISO/IEC 10646 character repertoire apd for the
| A5St ri ng character repertoire; this form is not available for other e¢haracter repertoires unldss the user
assigns to such value references using the value notation described.in'a) above or c¢) below.

d) A listing of the characters in the character string value by idefntifying each abstract charagter by the
position of its cell in the character repertoire table(s); this form is available only for | A5String,
Uni ver sal String, UTF8St ri ng and BMPSt ri ng.

The ASN.| XML value notation for character string types uses the~'xmlcstring" notation, which includes thg ability to
use escapg sequences for certain special characters, and for specification of characters using decimal or h¢xadecimal
(see 12.15).

40 INotation for character string types
40.1 The notation for referencing a character string type (see 3.8.12) shall be:

CharacterStringType ::=
RestrictedCharaeterStringType
| UnrestrictedCharacterStringType

"RestrictedCharacterStringType's.is* the notation for a restricted character string type and is defined in [clause 41.
"UnrestricfedCharacterStringType" is the notation for the unrestricted character string type and is defined in 44.1.

40.2 The tag of each restricted character string type is specified in 41.1. The tag of the unrestricted charjicter string
type is spefified in 442/

40.3 The notation for a character string value shall be:

CharacterStringValue ::=

Restrieted( haFaeteFSt-F-ngV alue
THe

| UnrestrictedCharacterStringValue

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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41 Definition of restricted character string types

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
"RestrictedCharacterStringType":

RestrictedCharacterStringType ::=

BMPSt ri ng
General String
GraphicString
| A5String
| SC646St ri ng
NunericString

ng

Each "Res

Jaol ot axStrinag
g

T61String

Uni versal Stri
UTF8Stri ng

Vi deotexStrin

I
I
I
I
I
| PrintableStri
|
I
I
I
I
I
| Vi sibl eString

ng

g

rictedCharacterStringType" alternative is defined by specifying:

) the tag assigned to the type

; and

) aname (e.g., Nuneri cString) by which the type is referenced; aid

) the characters in the collection of characters used in defining the‘type, by reference to a table]

listing the

character graphics or by reference to a registration number ih the ISO International Registet of Coded
Character Sets (see 1SO International Register of Coded Character Sets to be used with Escape
Sequences), or by reference to ISO/IEC 10646.
Table 8 — List of restricted.character string types
N fe fo ino the t Universal Defining registration number?, table number, Not
amg lor relerencing the type class number or Rec. ITU-T X.680 | ISO/IEC 8824-1 clause otes
UTF8St 11i ng 12 Subclause 41.16
Nuneri ¢String 18 Table 9 (Note 1)
Printalpl eString 19 Table 10 (Note 1)
Tel et exString (T61Stri ng) 20 6, 87, 102, 103, 106, 107, 126, 144, 150, 153, 156, | |(Note 2)
164, 165, 168 + SPACE + DELETE
Vi deot xSt ri ng 21 1, 13, 72, 73, 87, 89, 102, 108, 126, 128, 129, 144, (Note 3)
150, 153, 164, 165, 168 + SPACE + DELETE
I A5Strilng 22 1,6 + SPACE + DELETE
G aphi ¢String 25 All G sets + SPACE
Vi si bl @St ring-(l SC646Stri ng) 26 6 + SPACE
Gener all Stri,ng 27 All G and all C sets + SPACE + DELETE
Uni ver sarsString 78 Scc4TH
BMPSt ri ng 30 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-

T T.101.
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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 necessary,
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 descriptor [values are

assigned t@ identify and describe the Nuneri ¢St ri ng character abstract syntax:
{ joint-iso-ifu-t asn1(1) specification(0) characterStrings(1) numericString(0) }
"/Joint-ISQ-ITU-T/ASN.1/Specification/Character_Strings/Numeric_String"
and

"NumericString character abstract syntax"

NOTE | — This object identifier value can be used in CHARACTER STRI NG values and\in“other cases where there fs a need to
carry 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?

a)l One of the rules given in ISO/IEC 10646 for encoding the abstuagt characters. In this case the charagter transfer
syntax is identified by the object identifier associated with thosé rules in ISO/IEC 10646, Annex N.

b The ASN.1 encoding rules for the built-in type Nunerj-¢String. In this case the character transfgr syntax is
identified by the object identifier value {j oi nt -i so-i tu-t asn1(1) basic-encoding(1)}.

414 Table 10 lists the characters which can appear ththe Printabl eString type and Printall eString
character gbstract syntax.

Table 10— PrintableString

Namme Graphic
Latip-capital letters AB, ..Z
Latin small letters a,b,..z

Digits 0,1,...9

SPACE (space)

APOSTROPHE '
LEFT PARENTHESIS (
RIGHT PARENTHESIS )
PLUS SIGN +
COMMA )
HYPHEN-MINUS -
FULL STOP
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 f Clause 47 defines an ASN.T module containing a number ol sublypes oI this type for the "Collections]of graphics
charactgrs for subsets" defined in ISO/IEC 10646, Annex A.

41.8 The "RestrictedCharacterStringValue" notation for the restricted character string types shall be "cqtring" (see
12.14), "CharacterStringList", "Quadruple", or "Tuple". "Quadruple" is only capable of defining“a charact¢r string of
length onef and can only be used in value notation for Uni ver sal Stri ng, UTF8St ri ng or BVPSt ri ng typ¢s. "Tuple"
is only capable of defining a character string of length one, and can only be used in value notation for | A5St r | ng types.

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 :%= number

Cell 2= number

TFuplé ::="{" 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))

Rec. ITU-T X.680 (08/2015) 77


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

ISO/IEC 8824-1:2015 (E)

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
not 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:

mystring MyAlphabet(BasicLatin) ::= "HOPE"
Formally, nyst ri ng is a value reference to a value of a subset of MyAl phabet , but it can, by the value mapping rules of Annex

C, beu

41.9 The "XMLRestrictedCharacterStringValue" notation is:

Whitespac
"XMLRes

XMLRestrictedCharacterStringValue ::= xmlcstring
e shall not occur around "XMLValue" in "XMLTypedValue" ~(s€e¢ 16.2)

explicitly 4llow the whitespace (see Rec. ITU-T X.693 | ISO/IEC 8825-4, 39.3.2).

41.10 Thgre are characters which cannot be directly represented in "xmlcstring". These shall be represente
escape seqences specified in 12.15.

NOTE A

these cqnnot be represented in "xmlcstring", and such values cannot be transferred using XML Encoding Rules (see

X.693 |

[SO/IEC 8825-4).

41.11  The "DefinedValue" in "CharsDefn" shall be a reference to,a value of that type.

41.12
production

41.13 |
the "Row'
identified
values. In

NOTE -

types sy
conforn|

41.14
"TableRov
"TableRov
used only

columns 2

it shall be less than 128.

specifies a row within the plane, and th&¥'Cell" specifies a cell within the row. The abstrac
by this notation is the abstract character\for the cell specified by the "Group", "Plane", "Row",
11 cases, the set of permitted characters may be restricted by subtyping.

ch as General String, G aphi ¢Stri'ng, and Uni ver sal Stri ng without the application of constraints. Cai
ance is also needed for bounded but large character string types such as Tel et exSt ri ng.

"

specifies a row of a character code table in accordance with Figure 1 of ISO/IEC 2022. This
for | A5St ri ng\when the code table contains Register Entry 1 in columns 0 and 1 and Register
to 7 (see thé ISO International Register of Coded Character Sets to be used with Escape Sequence

41.15
the Basic

for an

rictedCharacterStringValue" except where this notation is used in an encoding“and the encqding rules

1 using the

- If the restricted character string value contains characters which are not ISO/IEC 10646 characters specified in 12.15.1,

Rec. ITU-T

The "number" in the "Plane", "Row" and "Cell" productions shall be less than 256, and in the "Group"

'he "Group" specifies a group in the coding space of the UCS, the "Plane" specifies a plane within{the group,

| character
and "Cell"

- Application designers should consider carefully the conformance implications when using open-ended chafacter string

eful text on

The "number" in the "TableColumn" production shall be in the range zero to seven, and the "numper" in the
" production shall”be"in the range zero to fifteen. The "TableColumn" specifies a column and the

notation is
Entry 6 in
).

MPSt r+i-hd1s a subtype of Uni ver sal Stri ng that has its own unique tag and contains only the claracters in

ultilinigual Plane (those corresponding to the first 64K-2 cells, less cells whose encoding is used|

characters putside the Basic Multilingual Plane) of ISO/IEC 10646. It has an associated type defined as:

to address

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

account

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.

78
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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 module 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 cannet |be applied
uging later versions of this standard. The specification of the means by which the "ASNI1*CHARACTER-
MODULE" is defined can only be applied with ISO/IEC 10646:2003.

42.1.1  The module begins as follows:

ASN1-CHARACTER-MODULE { joint-iso-itu-t asn1(1) specification(0) modules(0) is010646(0)}
"/Joint-ISQ-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 anymodule.

+ ISO/IEC 646 control characters:

ul IASString ::= {0, 0}

1
soh JASString ::= {0, 1}
stx JASString ::= {0, 2}
etx JASString ::= {0, 3}
eot 1IASString ::= {0, 4}
enq JASString ::= {0, 5}
ack JASString ::= {0, 6}
bel 1IASString ::= {0, 7}
bs IIASString ::= {0, 8}
ht IA5String ::= {0, 9}
If IA5String ::= {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 ::= {1,011}
de2 IASString ::=412}
de3 IASString <41, 3}
dc4 IASString.::= {1, 4}
nak IASString ::= {1, 5}
syn IASString ::= {1, 6}
etb ]A;Qtring =41 73
can IASString ::= {1, 8}
em IASString ::= {1, 9}
sub IASString ::= {1,10}
esc IASString ::= {1,11}
is4 IASString ::= {1,12}
is3 IASString ::= {1,13}
is2 IAS5String ::= {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}
-- represents the character LATIN CAPITAL LETTER A, see ISO/IEC 10646

greekCapitalLetterSigma BMPString ::= {0, 0, 3, 163}
-- represents the character GREEK CAPITAL LETTER 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 statement is
included i1 the module of the form:

<nanedco| | ecti onstri ng>::= BMPString

(FROM (<4l ternati vel i st>))

+ represents the collection of characters <collectionstring>,
+ see ISO/IEC 10646.

where:

o
~

<col | ecti onstring> is the name for the collection of characters assigned in ISO/IEC 10644
B) <nanedcol | ecti onstring> is formed by applying to <col | ect(i anst ri ng> the procedure$ of 42.3;

dq) <alternativelist>isformed by using the <namedchar act'er>s as generated in 42.2 for pach of the
characters specified by ISO/IEC 10646.

The resulting type reference, <nanmedcol | ecti onst ri ng>, forms adimited subset. (See the tutorial in Anney H.)

NOTE 1 A limited subset is a list of characters in a specified subset. €ontrast this to a selected subset, which is a dollection of
charactdrs listed in ISO/IEC 10646, Annex A, plus the BASIC LATIN*collection.

EXAMPLE (partial)

gpace BMPString ::=1{0, 0, 0, 32}
exclamationMark BMPString ::= {0, 0, 0, 33}
quotationMark BMPString  ::= {0, 0, 0, 34}
--and so on
tilde BMPString ::=1{0,0,0, 126}

BasicLatin ::= BMPString

FFROM (space

[lexclamationMark

||quotationMark

[l-.. -- and so on

[|tilde)

-- represer|ts the colleetion of characters BASIC LATIN, see ISO/IEC 10646.
-- The elligsis in this;example is used for brevity and means "and so on";
-- you canmot use this in an actual ASN.1 module.

0646 define hree exe o mnlementation B de 3 De d

42.1.4 EC 0646 defines three levels o plementatic B types—defined  in
ASN1- CHARACTER- MODULE, except for Level 1 and Level 2 conform to implementation level 3, since such types have
no restriction on use of combining characters. Level 1 indicates that implementation level 1 is required, Level 2
indicates that implementation level 2 is required, and Level 3 indicates that implementation level 3 is required. Thus,
the following 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, letterUppercase orNunericDigit orPunctuationlnitial Qlote);

q) The <alternativelist> for each <categoryabbreviation> is a list of the <namedcharacter> namep produced
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.

42.1.6  For the initial letter of each abbreviation listed in The Unicode Standard, Table'4-5, two statgments are
included i1} the module of the form:

fcategoryabbreviationletter> ::= UniversalString (FROM (<alternativelist>))
-- represents the set of characters with any category property
-- with the initial letter <categoryabbreviationletter>.

4maincategorydescription> UniversalString ::= <categoryabbreviationletter>

where:

o
~

<categoryabbreviationletter> is the first letter of thé abbreviation for the general category of character
properties listed in The Unicode Standard, Table 45 (for example, L or N or P);

B) <categorydescription> is the first word of thdddescription for the same general category of chafacters (for
example, Let t er or Nurrer i ¢ or Punct yat.i on) ;

q) The <alternativelist> for each <categoryabbreviationletter> is a list of the <namedcharacter> names
produced 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 <categoryabbreviationletter>.

NOTE — The Unicode name for a¢haracter 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 equivaleént of the example in 42.1.3 is:

BasicLatin ::= BMPString (FROM (space..tilde))
+ representsthe collection of characters BASIC LATIN,
+ see ISOHEC 10646.

42.2 A <namedchar act er > is the string obtained by taking an <i so10646nanme> (see 42.1.2) and applying the
following algefithm:

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 letter 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:
BASIC LATIN

has the ASf\_LL)cpu&faaw*P'
asicLatin

2) A character string type consisting of the characters in the BASIC LATIN collection, togetherwith the BASIC
ARABIC dollection, 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)
would alllow only strings which were entirely BASIC LATIN or BASIC ARABIC but sot\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 ¢rdering of
characters|is specified for Universal String, UTF8String\BMPString, NunericString, PrintableString,
VisibleSring,and | A5String.

43.2 For the purpose of this clause only, a charact¢i(is”in one-to-one correspondence with a cell in a ¢ode table,
whether thpt cell has been assigned a character name or'shape, and whether it is a control character or printing character,
combining|or non-combining character.

43.3 The canonical order of an abstract character is defined by the canonical order of its value in|the 32-bit
representafion of ISO/IEC 10646, with lownumbers appearing first and high numbers appearing last in thg canonical
order.

43.4 Endpoints of "ValueRanges" Within "PermittedAlphabet" notations (or individual characters) can b specified
using eithdr the ASN.1 value reference defined in the module ASN1- CHARACTER- MODULE or (where the graphic symbol
is unambiguous in the context of the specification and the medium used to represent it) by giving the graphic §ymbol in a
"cstring" (ASNL- CHARACTER-MODULE is defined in 42.1) , or by use of the "Quadruple" or "Tuple" notation of 41.8.

43.5 For Nurrer i €St-r i ng, the canonical ordering, increasing from left to right, is defined (see Table 9 of 41.2) as:

Space)@>1 2 3 4 5 6 7 8 9

The entire [character set contains precisely 11 characters. The endpoint of a "ValueRange" (or individual characters) can
be specificd-aste-the-graphie-symbelin-aestrns

NOTE — This order is the same as the order of the corresponding characters in the BASIC LATIN collection of ISO/IEC 10646.

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 Pefinittonrofunrestrictedcharacter-str iug typt:a

This clausg defines a type whose values are the values of any character abstract syntax. In an OSI enviropment, this
abstract syptax may be part of the OSI defined context set. Otherwise, it is referenced directly for ¢a¢chinstgnce of use
of the unrefstricted character string type.

NOTE [l — A character abstract syntax (and one or more corresponding character transfer syntaxes) can be defjned by any
organizjtion able to allocate ASN.1 OBJECT | DENTI FI ERs.

NOTE ? — Profiles produced by a community of interest will normally determine the charaeter‘abstract syntaxes apd character
transfer[syntaxes that are to be supported for specific instances or groups of instances of CHARACTER STRI NG It wil] be usual in
OSI apyjlications to include reference to supported syntaxes in an OSI Protocol Implementation Conformance Statemgnt.

44.1 The unrestricted character string type (see 3.8.89) shalb~be referenced by the[ notation
"UnrestricfedCharacterStringType":

UnrestrictedCharacterStringType ::= CHARACTER STRI NG
44.2 This type has a tag which is universal class, number 29.

44.3 The type consists of values representing:

d) a character string value that may, but need netibe the value of an ASN.1 character string type; aind
B) identification (separately or together) of:
1) acharacter abstract syntax; and

2) the character transfer syntax.

44.4 The unrestricted character string(type has an associated type. This associated type is used to suppojrt its value
and subtyple notations.

44.5 The associated type for Yalue definition and subtyping, assuming an automatic tagging environmeht, is (with
normative comments):

SEQUENCE {
identificatipn CHOICE ¢{
dyntaxes SEQUENCE {
abstraet OBJECT IDENTIFIER,
transfer OBJECT IDENTIFIER }
-- Abstract and transfer syntax object identifiers --,
syntax OBJECT IDENTIFIER

-- Asingle 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) --},

data-value-descriptor ObjectDescriptor OPTIONAL
-- This provides human-readable identification of the class of
-- the value --,
string-valuf OCTET STRING |

( WITH COMPONENTS {

NOTE

the i depti fi cati on. However, the definition of the associated type provided here underlies theycommonalities
betweer] the embedded-pdv type, the external type and the unrestricted character string type.

44.6
44.7

string-vpl ue component of type OCTET STRI NG represents an encoding- using the transfer syntax s

identifi

44.8

45
45.1

where "typlereference” is one of those defined in clauses 46 to 48 using the ASN.1 notation.

45.2

46
NOTE

time stahdards), but the technical content is unchanged from the first version of this Recommendation | International §

NOTE
46.1

46.2

84

4o
data-value-descriptor ABSENT })
1 The unrestricted character string type does not allow the inclusion of a dat a- val ue- descr j pt or value t

.

[he text of 36.6 and 36.7 also applies to the unrestricted character string type:!

m

he value notation shall be the value notation for the associated type defined in 44.5, where the v

Cat i on.
UnrestrictedCharacterStringValue ::= SequenceValue
XMLUnrestrictedCharacterStringValue ::= XMLSeqaenceValue

An example of the unrestricted character string type ds given in G.2.8.

INotation for types defined in clauses 46 to 48

'he notation for referencing a type defined in clauses 46 to 48 shall be:

UsefulType ::= typereference
The tag of each "Useful Eype" is specified in clauses 46 to 48.

(eneralized time

— Earlier x¢usions of this Recommendation | International Standard used different text (due to the evolutio

1 — The time type (see clause 38) gives more flexibility and should be preferred.

gether with
which exist

alue of the
pecified in

of the ISO
tandard.

This type shall be referenced by the name-
GeneralizedTime

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 places);

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

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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c) alocal 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.

46.3 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:
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 fractions

of a second (to any degree of accuracy), using either comma or 1ull 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 hour if ninutes 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 theydeeimal sign. There are no

other separators present. It is recommended that in any given ASN.1 specificafion, either commd or full stop

be consistently used as the decimal sign.

B) a specification of a calendar date and a UTC time consisting of the chataeters in a) above folldwed by an
upper-case letter Z; or

d) a specification of a calendar date, the local time, and the exact difference between local time aphd UTC as
specified in ISO 8601, with the minutes component optionally omitted if the difference is pn integral
number of hours.
NOTE 3 — Early work on ASN.1 canonical encoding rules assumed that there was no actual concept of
accuracy, so that an abstract value that might &¢ tépresented with a seconds component of 3.000 was
regarded as the same abstract value as one thatwas represented with a seconds component of 3, pnd forbade
the use of trailing zeros in canonical encading fractional parts, and forbade the omission off seconds or
minutes and seconds. It also supported only the use of UTC time, not local time or local time|with a time
difference component. This has not bgénvchanged in later editions of the ASN.1 standards, fof backwards
compatibility. The TI ME type (introduced into ASN.1 in 2004) recognizes that abstract values fan have an
associated accuracy, and that (e.g9) the representations of seconds as 3.000 and 3 produces diffefent abstract
values, and that local time and~UTC specifications represent different abstract values. The canonical
encoding rules for Tl ME engede the full range of its abstract values, so use of TI ME may be prefgrred in new
specifications to the use of'Gener al i zedTi ne.

In case c),|the part of the string formedasiin case a) represents the local time (t;), and the (signed) time difference (t,)
enables UTC to be determined. If t; is pesitive, local time is ahead of UTC. We can thus determine UTC as:

PUTCist; —tp
EXAMPLES

Case a)

'119851106210627. 3"
ILocal\time 6 minutes, 27.3 seconds after 9 pm on 6 November 1985.

ase b))
4

"19851106210627. 372"
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

47.2

47.3

with the vdlues of the Vi si bl eSt ri ng restricted to strings of characters which are the juxtaposition of:

The alterngtives in b) above allow varying precisionsin‘the specification of the time.

"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

The type consists of values representing:

a) calendar date- and

B) time to a precision of one minute or one second; and

q) (optionally) a local time differential from coordinated universal time.

.

'he type is defined, using ASN.1, as follows:
UTCTime ::= [UNIVERSAL 23] IMPLICIT VisibleString

d) the six digits YYMMDD where YY is the two low-order digits of theé\Christian year, MM is|the month
(counting January as 01), and DD is the day of the month (01 to 31); and

B) ecither:

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 inl) Jabove, and ss is seconds (00 to 59); and
q) ecither:

1) the character Z; or

2) one of the characters + or -, followedby hhmm, where hh is hour and mm is minutes.

In alternatjve c) 1), the time is coordinated uniyersal time. In alternative c¢) 2), the time (t;) specified by a) anld b) above
is the locgl time; the time differential (ty) specified by c) 2) above enables the coordinated universal fime to be

determined as follows:

oordinated universal time'is t| — tp

EXAMPLE 1 —If local time is(7am on 2 January 1982 and coordinated universal time is 12 noon on 2 January 1982, the

value of UTCTi ne is either of:

+ "8201021200Z"; or
+ "8201020700- 0500".

EXAMPLE 2 —Tf local time is 7am on 2 January 2001 and coordinated universal time is 12 noon on 2 January 2001, the

value of UTCTi“nE is either of:

474
47.5

48
48.1

48.2

— "0101021200Z"; or
— "0101020700- 0500".

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

identification of the object, but identical text for different objects is intended to be uncommon.

86
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NOTE - It is recommended that an authority assigning values of type OBJECT | DENTI FI ER to an object should
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 The tag shall be as defined in 48.3.

48.5 The value notation shall be the value notation for the G- aphi ¢St ri ng defined in 48.3.

49 Constrained types

also assign

49.1 The"ConstrainedType” notation-allows a-constraint to-be applied to-a(parent) type,either to restrict its set of
values to §ome subtype of the parent or (within a set or sequence type) to specify that component relatiofs apply to
values of the parent type and to values of some other component in the same set or sequence value.dt, alsq allows an
exception {dentifier to be associated with a constraint.

ConstrainedType ::=

Type Constraint
| TypeWithConstraint

In the first]alternative, the parent type is "Type", and the constraint is specified by "Constraint" as defined ir} 49.6. The
second alt¢rnative is defined in 49.5.
49.2 When the "Constraint" notation follows a set-of or sequence-of typcnotation, it applies to the "Type" in the

(innermost]) set-of or sequence-of notation, not to the set-of or sequence-of type.

NOTE + For example, in the following the constraint ( SI ZE( 1. . 64)) applies to the Vi si bl eStri ng, not the SEQUENCE OF:

NamesOfMemberNations ::= SEQUENCE OF VisibleString (SIZE(1..64))

49.3 YWhen the "Constraint" notation follows the selection type notation, it applies to the choice type, and not to the

type of the|selected alternative. Such a constraint is ignored(se¢ 30.2).

NOTE + In the following example, the constraint (W TH COMPONENTS {..., a ABSENT}) applies to the CHO CE ty
the selegted SEQUENCE type, and has no effect on the values of V.

T ::== CHOICE {
4 SEQUENCE {

a INTEGER OPTIONAL,
b BOOLEAN
h NULL
}
Y ::=a<T (WITHE€OMPONENTS {..., a ABSENT})
49.4 YWhen the "Constraint" notation follows a "PrefixedType" notation, the interpretation of the overall

the same r¢gardless of'whether the "PrefixedType" or the "Type" is considered as the parent type.

49.5 As a comsequence of the interpretation specified in 49.2, special notation is provided to allow a ¢
be applied|to.a set-of or sequence-of type. This is "TypeWithConstraint":

TypeWitirConstraim =
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

pe T, not to

notation is

nstraint to

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"
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
"GeneralConstraint" is defined in Rec. ITU-T X.682 | ISO/IEC 8824-3, 8.1.

49 7 "EL s NQ 1. yal VISRV | RS | 1 (TR mk NaBOTal 1] s 1 < .
. e nutativull ouw._ypcpuubuauu IS v Ecllclal'PulPUbC LlClllCllLOCLO})CbD HULAtIUIT (LU LIaustT J .

SubtypeConstraint ::= ElementSetSpecs

In this confext, the elements are values of the parent type (the governor of the element set is the pargent type). There shall

be at least pne element in the set.

50

50.1
specified. In such cases, the notation "ElementSetSpec" is used:

88

ilement set specification

some notations a set of elements of some identified type or information{object class (the goverrjor) can be

ElementSetSpecs ::=

RootElementSetSpec
| RootElementSetSpec "," "..."
| RootElementSetSpec ", "..." "," AdditionalElementSetSpec

RootElementSetSpec ::= ElementSetSpec
AdditionalElementSetSpec ::= ElementSetSpec

ElementSetSpec ::= Unions
| ALL Exclusions

Unions ::= Intersections
| UElems UnionMarKk Intersections

UElems ::= Unions

Intersections ::= IntérsectionElements
| IElems IntersectionMark IntersectionElements

IElems ::= Intersections
IntersectionElements ::= Elements | Elems Exclusions
Elems-::= Elements

Exclusions ::= EXCEPT Elements

UnionMark 2= 7" | UN ON

IntersectionMark ::= "~" | | NTERSECTI ON

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 specified in the "Elements", 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:

o

) 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 constrdined type.

B) for "Unions": at least one of the "UElems" is extensible;
q) 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 IIf the set of values is extensible, the root values can be determined b§performing the set arithmetic|using only
root value$ of the sets of values involved in the set arithmetic, as specifiéd in 50.2. The extension additipns can be
determined by performing the set arithmetic using the root values augmented by the extension additions, for pach set of
values invglved in the set arithmetic, and then excluding values that werevdetermined to be root values.

50.5 The "Elements" notation is defined as follows:

Elements ::=
SubtypeElements
| ObjectSetElements
| "(" ElementSetSpec ") "

The elemefts specified by this notation are:

d) As described in clause 51 below if the "SubtypeElements" alternative is used. This notation sHall only be
) yp y

used when the governorvis-a type, and the actual type involved will further constrain the|notational
possibilities. In this context, the governor is referred to as the parent type.

B) Asdescribed in ReoNTU-T X.681 | ISO/IEC 8824-2, 12.10, if the "ObjectSetElements" notatjon is used.
This notation shallyonly be used when the governor is an information object class.

d) 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 fype is not
extensible,| only abstract values of the governing type are used in the set arithmetic. In this case, all instancgs of value
notation (ipcluding value references) used in set arithmetic are required to reference an abstract value of the| governing
type. The |end<points of a range constraint are required to reference values of the governing type, and| the range
specificatit i es-of the-goveining type.

50.7 When performing set arithmetic within a subtype constraint or a value set when the governing 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 ::= INTEGER ( 1..6, ..., 73..80)
Bar ::= Foo (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.

NOTE — This subclause applies only to "SubtypeConstraint". If a "GeneralConstraint" (see Rec. ITU-T X.682 | ISO/IEC 8824-3,
8.1) is applied to a parent type, then extensibility of that parent type is not affected.

51 h
511 (
A number

syntax and
applied to
element ca

pbubtype elements

seneral

of different forms of notation for "SubtypeElements" are provided. They are-identified below
semantics are defined in the following subclauses. Table 11 and Table 12 symmarize which notat
which parent types. "SubtypeElements" not present in one of the tables méafhs that the correspondi
hnot 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

and their
ons can be
hg subtype

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
Instance-of Yes Yes No No No No Yes No
Integer Yes Yes Yes No No No No No
Null Yes Yes No No No No No No
Object clags field type Yes Yes No No No No No No
Object despriptor Yes Yes No Yes Yes No No No
Object identifier Yes Yes No No No No No No
Octet string Yes Yes No Yes No No No No
OID interpationalized Yes Yes No No No NoO No No
resource identifier
open type No No No No No Yes No No
Real Yes Yes Yes No No No Yes No
Relative olpject Yes? YesP No No Ne No No No
identifier
Relative OfD Yes® Yes® No No No No No No
internationglized
resource identifier
Restricted fharacter Yes Yes Yes? Y.es Yes No No Yes
string typep
Sequence Yes Yes No No No No Yes No
Sequence-pf Yes Yes No Yes No No Yes No
Set Yes Yes No No No No Yes No
Set-of Yes Yes No Yes No No Yes No
GeneralizeflTime and Yes Yes No No No No No No
UTCTime types
Unrestrictdd character Yes No No Yes No No Yes No
string type
3 Allowled only withify the "PermittedAlphabet" of BMPString, |A5String, NunericString, PrintableString,
Vi si gl eString, UTE8St ri ng and Uni ver sal String.
) The sfarting nede for all relative object identifier and relative OID internationalized resource identifier types of values in
constipints er valuesets 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:
ContainedSubtype ::= Includes Type

AL LIDEG
1

h T | ! 1 1 %~
TIICIUURS .. FINCGL UL O | Clllllly

The "empfy" alternative of the "Includes" production shall not be used when "Type" in "ContainedSubtype" is the
notation fr the null type.

51.3.2 A "ContainedSubtype" specifies all of the values in the root of the parent type that.are also in the root of
"Type". "Type" is required to be derived from the same built-in type as the parent type.

51.3.3  The set of values referenced by an extensible "Type" used in a contained subtype constraint does [not inherit
the extensjon marker from the "Type". Any values in "Type" that are not in the extefisien root of that type afe ignored,
and do not|contribute to the values of the constrained type.

NOTE + The use of an extensible "Type" does not in itself make the constrained type extensible.

514 Yalue range
51.4.1  The "ValueRange" notation shall be:
ValueRange ::= LowerEndpoint ". . " UpperEndpoint

51.4.2 A "ValueRange" specifies the values in a range of&values which are designated by specifying the vdlues of the
endpoints pf the range. This notation can only be applied-to integer types, the "PermittedAlphabet" of certain restricted
character | string types (1 A5String, NunericString, PrintableString, VisibleString, BMPString,
Uni ver sal String and UTF8St ri ng only) and real types. All values specified in the "ValueRange" are reqpuired to be
in the rootof the parent type.

NOTE 1 For the purpose of subtyping, NOT<:A- NUMBER exceeds all real values, PLUS- | NFI NI TY exceeds all real vglues except

NOT- A- NUMBER, minus zero exceeds all negative real values and is less than plus zero, and M NUS- | NFI NI TY is less [than all real
values. [Otherwise, normal mathematical prdering is applied.

51.4.3  Fach endpoint of the range is either closed (in which case that endpoint is specified) or open (in Which case
the endpoipt is not specified). When open, the specification of the endpoint includes a less-than symbol ("<"):

LowerEndpoint ::= LowerEndValue | LowerEndValue "<"

UpperEndpoint ::= UpperEndValue | "<" UpperEndValue

51.4.4  An endpoint may also be unspecified, in which case the range extends in that direction as far as the parent type
allows:

LowerkndValue ::= Value | M N

UpperEndValue ::= Value | MAX
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, set-of
types 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

character string character

set-of component value
dequence-of component value

NOTE 1 The count of the number of characters specified in this subclause for determining the size of a ¢haracter string value
shall be|clearly distinguished from a count of octets. The count of characters shall be interpreted according\to-the defipition of the
collectign of characters used in the type, in particular, in relation to references to the standards, tablesfor’registration| numbers in
a regist¢r which can appear in such a definition.
51.6 Type constraint
51.6.1  The "TypeConstraint" notation shall be:
TypeConstraint ::= Type

51.6.2  This notation is only applied to an open type notation and restricts-the 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 valuesivhich can be constructed using a sub-alphabet of the pajrent string.
This notation can only be applied to restricted character string types.

51.7.3  The "Constraint" shall use the "SubtypeConstraint" alternative of "ConstraintSpec". Each "Subtyp¢Elements"
within that "SubtypeConstraint" shall\\be¢ one of the four alternatives "SingleValue", "ContainefSubtype",
"ValueRar|ge", and "SizeConstraint". {The sub-alphabet includes precisely those characters which appear in ope or more
of the valups of the parent string type which are allowed by the "Constraint".

51.7.4 "Constraint" is exfensible, then the set of values selected by the permitted alphabet constraint is fextensible.
The set of [values in the root'are those permitted by the root of "Constraint", and the extension additions are those values
permitted by the root together with the extension-additions of "Constraint", excluding those values already in fhe root.

51.8 nner_subtyping

51.8.1 hd" InnerTypeConstraints" notation shall be:

InnerTypeConstraints ::=
W TH COVPONENT SingleTypeConstraint
| 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":

MultipleTypeConstraints ::=
FullSpecification
[ PartialSpecitication

FullSpecification ::="{" TypeConstraints "}"
PartialSpecification ::="{" "..." "," TypeConstraints "} "

TypeConstraints ::=
NamedConstraint
| NamedConstraint "," TypeConstraints

NamedConstraint ::=
identifier ComponentConstraint

51.8.6  The "TypeConstraints" contains a list of constraints on the compofient types of the parent type. For p sequence
type, the donstraints must appear in order. The inner type to which the comstraint applies is identified by mjeans of its
identifier. For a given component, there shall be at most one "Named€onstraint".

51.8.7 The "MultipleTypeConstraints" comprises either a FullSpecification" or a "PartialSpecificatign". When
"FullSpecification" is used, there is an implied presence cemstraint of ABSENT on all inner types which can be
constrainedl to be absent (see 51.8.10) and which is not explieitly listed. Where "PartialSpecification" is emplpyed, there
are no implied constraints, and any inner type can be omitted from the list.

51.8.8 particular inner type may be constrainedint terms of its presence (in values of the parent type), ifs value, or
both. The potation is "ComponentConstraint":

ComponentConstraint ::= ValueConstraint PresenceConstraint
51.8.9 A constraint on the value of an‘ihner type is expressed by the notation "ValueConstraint":
ValueConstraint ::= Constraint | empty

The constrpint is satisfied by a\value of the parent type if and only if the inner value belongs to the subtype specified by
the "Constfaint" applied tq the/inner type.

51.8.10 A constraintoh-the presence of an inner type shall be expressed by the notation "PresenceConstrain{':

PresenceConstraint ::= PRESENT | ABSENT | OPTI ONAL | empty

The meanihgéof these alternatives, and the situations in which they are permitted are defined in 51.8.10.1 to 51.8.10.3.

51.8.10.1 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 only if the corresponding component value is present) 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.

51.9 Pattern constraint
51.9.1 The "PatternConstraint" notation shall be:
PatternConstraint ::= PATTERN Value

51.9.2  "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 that satisfy the ASN.1 regular expression. The entire value shall satisfy the entire ASN.1 regular expression, i.e.,
the "PatternConstraint" does not select values whose leading characters match the (entire) ASN.1 regular expression but
which confamrfurthertrattmg characters:
NOTE + "Value" is formally defined as a value of type Uni ver sal St ri ng, but the sets of values of type Uni vepsalSt ri ng and
UTF8St [ i ng are the same (see 41.16). Thus a totally equivalent definition could have been to say that "Valugé!"is a vjalue of type
UTF8St [i ng.

51.10 roperty settings
51.10.1 The "PropertySettings" notation shall be:
ropertySettings ::= SETTI NGS simplestring
51.10.2 The contents of the "simplestring" shall be "PropertySettingsList":

ropertySettingsList ::=
PropertyAndSettingPair
| PropertySettingsList PropertyAndSettingPair

ropertyAndSettingPair ::= PropertyName "=" SettingName
ropertyName ::= psname
ettingName ::= psname

51.10.3 The "PropertyName" shall be one of the tith¢ property names listed in column 1 of Table 6, and shall appear at
most once [in the "PropertySettingsList".

51.10.4 The "SettingName" of a "PropertyAndSettingPair" shall be one of the property setting names that are listed in

column 2 ¢f Table 6 in the row that contains (in column 1) the "PropertyName" of that "PropertyAndSettingPgir".
51.10.5 An abstract value shall be included in the subtype if, and only if, it satisfies the following conditiop for all of
the "PropeftyAndSettingPair"s. Bither:

) the abstract value does not have a property setting for the "PropertyName" (see columns 2 and|3 of Table
6 for the abstract values that have a property setting for a given "PropertyName"); or
) the abstract value has a property setting that is the same as the "SettingName".

NOTE 1 To assist, with human readability, it is recommended, but not required, that the setting of the Basi c time|property be
always Included,as the first "PropertyAndSettingPair".

EXAMPLE: NI ME(SETTINGS "M dni ght=Start") would produce a subset of the TI ME type in which §ll abstract
values are present (including those that represent dates only) except those that have the property setting
"M dni ght =End" .

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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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, Recur rence
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

51.11 Duration range

5 1 . 1 1 . 1 Th\.a "D ulr ut;UJJRullé\/" D Ubt)’ lJ\.a uututiull ohu}} b\.« .
urationRange ::= ValueRange

51.11.2 Both the "Value"s in the "ValueRange" shall identify a time abstract value (either by value’notation or by a
value reference) that is present in the subtype:

TI ME( SETTI NGS "Basi c=l nterval Interval-type=D")

51.11.3 Both the "Value"s in the "ValueRange" shall specify the duration using eithert

d) the same single time component to the same accuracy (no fractional\past; or the same number pf digits in
the fractional part); or

B) multiple time components that have identical values apart¢from the least significant time fomponent
(which may have different values, but shall have the same accuracy).

51.11.4 The selected duration abstract values are those that:
d) have the same values for the identical time components of the two "Value"s in the "ValueRangg¢"; and

B) are within the specified range for the least Sighificant time component of the two "Valye"s in the
"ValueRange"; and

q) have the same accuracy as the least significant time component of the two "Value"s in the "ValueRange".

NOTE + This provides an alternative to the use of ininer’subtyping (see 38.4.4) as a means of specifying a duration that uses only
a single[time component to a specified accuracy.

EXAMPLE: TI ME("PT2M). 000S". . " PT2Mp9. 000S") defines a Tl ME subtype that consists only of abstract values
representinjg durations of 2 minutes and Zefo'to 59 seconds, to an accuracy of one millisecond.

51.12 Time point range
51.12.1 The "TimePointRafige” notation shall be:

TimePointRafge ::= ValueRange

51.12.2 Both the "Value"s in the "ValueRange" shall identify a time abstract value (either value notation|or a value

IC=11INC )

|[(SETTINGS "Basic=DateTime") )

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
51.13.1 The "RecurrenceRange" notation shall be:
RecurrenceRange ::= ValueRange

51.13.2 Both the "Value"s in the "ValueRange" shall be integer values.

51.13.3 For the purposes of ordering only, a time value with a property setting of " Recur r ence=Unl i mi t ed" shall be

treated as gpectfymgamrmfmitemumberof repetittonstarrmteger-vatueof-Mos:

51.13.4 This subtype notation selects from the parent type those abstract values that are also present in-the syibtype:

TI ME( SETTI NGS "Basi c=Rec-interval")

and that hgve a number of recurrence digits that is within the specified "ValueRange" (see 51.4).

52 The extension marker

NOTE + Like the constraint notation in general, the extension marker has no effect onsseme encoding rules of ASN.1] such as the
Basic Epcoding Rules, but does on others, such as the Packed Encoding Rules. fts'effect on encodings defined uging ECN is
determiped by the ECN specification.

52.1 The extension marker, ellipsis, is an indication that extension,additions are expected. It makes no sfatement as
to how such additions should be handled other than that they shall not/be'treated as an error during the decodipg process.

52.2 The joint use of the extension marker and an exception identifier (see clause 53) is both an indication that
extension fdditions are expected and also provides a means foridentifying the action to be taken by the application if
there is a donstraint violation. It is recommended that this naofation be used in those situations where store and [forward or
any other form of relaying is in use, so as to indicate (for_example) that any unrecognized extension additior]s are to be
returned tq the application for possible re-encoding and relaying.

52.3 The result of set arithmetic involving~Subtype constraints, value sets or information object sefs that are
extensible fis specified in clause 50.

52.4 If a type defined with an extensible constraint is referenced in a "ContainedSubtype", the newly d¢fined type
does not irfherit the extension marker dr any of its extension additions (see 51.3.3). The newly defined type cgn be made
extensible [by including an extension marker at the outermost level in its "ElementSetSpecs" (see also §0.3). For
example:

N

\ ::= INTEGER (0..10, ...,12) -- A is extensible.

B ::=INTEGER.(A) -- Bis inextensible and is constrained to 0-10.
¢ :=INTEGER (A, ...) -- Cis extensible and is constrained to 0-10.
52.5 a type-defined with an extensible constraint is further constrained with an "ElementSetSpecs", the resulting

type does pot/inhérit the extension marker nor any extension additions that may be present in the former conjtraint (see
50.10). Fdr'example:

A ::= INTEGER (0..10, ...) -- Ais extensible.
B::=A(2..5) -- Bis inextensible.
C:=A -- Cis extensible.
52.6 Components of a set, sequence or choice type that are constrained to be absent shall not be present, regardless

of whether 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

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

the following transformation shall conceptually be applied before performing the check for tag uniqueness:

52.7.1

52.7.2

tagging (
52.7.3

a)

b)
In PE

52.7.4

specificatipn has made illegal use of the extensibility notatien:

and 29.3),

A new element or alternative (called the conceptually-added element, see 52.7.2) is conceptually added at the
extension insertion point if:

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
the end of the CHO CE or SEQUENCE or SET immediately prior to the closing brace; or

is added at

¢) there are two extension markers in a CHO CE or SEQUENCE or SET, and then the new element is added

immediately before the second extension marker.

m

iflapplicable) and the expansion of COVPONENTS OF.

m

any unknown extension addition can be unambiguously attributed to a single insertion point when a BER
decoded; and

unknown extension additions can never be confused with OPTI ONAL elements.

If, with these conceptually-added elements, the™rules requiring distinct types are violated

[his conceptually-added element is solely for the purposes of checking legality through.th¢ apglication of
rules requifing distinct tags (see 25.6 to 25.7, 27.3 and 29.3). It is conceptually-added after the application o

I automatic

'he conceptually-added element is defined to have a tag which is distinct from. fhe 'tag of all nornal ASN.1
types, but|which matches the tag of all such conceptually-added elements and matches the indeterminate tag
type, as spgcified in Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.2, Note 2.

NOTE + The rules concerning tag uniqueness relating to the conceptually added element and to the open type, toget
rules requiring distinct tags (see 25.6 to 25.7, 27.3 and 29.3) are necessary and sufficient/to ensure that:

f the open

her with the

encoding is

R|the above rules are sufficient but are not necessary to ensure these properties. They are nonetheless impoped as rules
of ASNJ1 to ensure independence of the notation from encoding rules.

then the

NOTE + The purpose of the above rules is to make precise réstrictions arising from the use of insertion points (partiqularly those
which 2['6 not at the end of SEQUENCESs or SETs or CHOLCEs). The restrictions are designed to ensure that in BER, DR and CER
0

itis p

52.8
52.8.1

}

is legal, fotthere is no ambignity as any added material must he part of b

52.8.2

}

Examples

Example 1

A :=SET {

4 A,

K CHOICE {
c C,
d D,

sible to attribute an unknown element received by a version 1 system unambiguously to a specific insertion| point. This
would He important if the exception handling of such added elements was different for different insertion points.

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,
}s
d CHOICE {
e E,
}
}

is also illegal, for added material may be part of b or d.

52.8.4

choices within elements of a sequence marked OPTI ONAL or DEFAULT, but the above rules are necessary dan
to ensure that an element not present in version 1 can be unambiguously attributed by a version 1 systerf to pr
insertion ppint.

53
53.1

decoders Have to handle material that is not completely specified in it. These cascs arise in particular fro

constraint

53.2

dependent [constraint is violated. The exception identifier is provided as,an unambiguous means of referring

an ASN.1

an optional ASN.1 type and a value of that type. In the absence of the type, | NTEGER is assumed as the type o

53.3

the constrgint violation associated with the "!'" character'df it is absent, then the implementers will eith
identify text that describes the action that they are to“take, or will take implementation-dependent acti

constraint

53.4

The first
identifier

53.5
exception

53.6

he exception identifier

a complex ASN.1 specification, there are a number of places where it-is specifically recog

hat is defined using a parameter of the abstract syntax (see Rec. ITU<T*X.683 | ISO/IEC 8824-4, cl
In such cases, the application designer needs to identify the actions to be taken when some imple]

specification in order to indicate the actions to be taken. THe identifier consists of a character, ff

Iif an "ExceptionSpec" is present, it indicates that theie-is text in the body of the standard saying hoy

iolation occurs.

m

he "ExceptionSpec" notation is defined as follows:
ExceptionSpec ::="!" Execéptionldentification | empty

ExceptionIdentification 3=
SignedNuniber
| DefinedV-alue
| Type )" Value

wo alternatives\'denote exception identifiers of type integer. The third alternative denotes an
(|'Value") of\arbitrary type ("Type").

YWhere @ type is constrained by multiple constraints, more than one of which has an exception idg
dentifier in the outermost constraint shall be regarded as the exception identifier for that type.

extensible
I sufficient
ecisely one

nized that
m use of a
ause 10).

mentation-
to parts of
bllowed by
' the value.

v to handle
er need to
n when a

exception

ntifier, the

i : 1 . 1 P el : 1 : .
VIICIC dll CAXCCPUOIT TTAIKCT IS PITSCIIL OIT 1ypPCS Uldl dIC USTU 111 SCL al TUHIICUTC, " UIC CXCCPUOIT T

ignored 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

lentifier is
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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) warnings if the "encodingreference" in an "EncodingControlSection" is not one
of those specified in Annex E and then ignore the "EncodingControlSection" until the next occurrence of END or

ENCODI

NG CONTRCOL, whichever comes first.

NOTE j
module

54.5 i
reference)
style) to ul
that apply
on the typ
restriction:
Annex E),

_TIIC I‘CllbUL‘lillgleClClle" ill dall "Ellbudillgcl}llllUlSCbLiUll" CdIlllot 1UEJ UlllillCL‘l. TllC L‘leduiL CllbUdillg chcu
has no effect on an "EncodingControlSection".

[here are interactions and restrictions on the assignment of encoding instructions (with the-sam
to a type using a type prefix and using an "EncodingControlSection”. It is always possible (as

se only "EncodingControlSection's, but there are in general some encoding instructions (particu
o all types in a module) that can only be assigned in an "EncodingControlSection/y There are also
s to which particular instructions or combinations of instructions can be appli€d. These intera
are specified in the Recommendation | International Standard associated Wwith the encoding refg
and are not specified in this Recommendation | International Standard.

ence for the

b encoding
. matter of
larly those
restrictions
ctions and
rence (see
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Annex A
ASN.1 regular expressions
(This annex forms an integral part of this Recommendation | International Standard.)

A.l Definition

A.1.1  An ASN.I 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 characters, are
placeholders that stand for a set of characters.

The reguldr expressions presented here are very similar to those of scripting languages like Perl and to those of XML
Schema, where some other examples of use can be found.

A.1.2  Most characters, including all letters and digits, are regular expressions that match themselves:

EXAMPL

(1]

[he regular expression " f r ed" matches only the string " fred" .

A.1.3  Two regular expressions may be concatenated; the resulting regular expres§ion’ matches any string|formed by
concatenatjng two substrings that respectively match the concatenated subexpressjions:

A2 Metacharacters

A.2.1 A metacharacter sequence (or metacharacter) is a set of one.0r more contiguous characters that haye a special
meaning iy the context of a regular expression. The following listycontains all of the metacharacter sequences. Their
meaning i§ explained in the following clauses.

] Match any character in the setavbere ranges are denoted by "- ".
A """ after the opening bragket complements the set which follows it.
g,p,r,c} Quadruple which identifies a character of ISO/IEC 10646 (see 41.8)
N{ nane} Match the named character (or any character of the named character set) A.2.4

Match any charagter (unless it is one of the newline characters defined in 12.1.6)

d Match any digib (equivalent to "[ 0- 9] ")

w Match any:alphanumeric character (equivalent to "[ a- zA- Z0- 9] ")
t Match'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 "\ "
1" Match the QUOTATION MARK (34) character (")
(infix)  Alternative between two expressions

) Grouping of the enclosed expression

(postfix) Match the previous expression zero, one or several times

+ (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
respectively. Hence a string shall match a regular expression in its entirety except if the latter includes ". *" at its b
its end or at both sides.

eginning, at

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 a regular expression contains a newline, any spacing characters that appear immediately prior to or following the newline have
no significance and match nothing (see 12.14.1).

A2.2

the list is the caret """, then it matches any character which is not in the list. A range of characters may be sj
giving the| first and last characters, separated by a hyphen (according to the order relation defined in
metacharagter sequences, except "]" and "\", lose their special meaning inside a list. “To includ
CIRCUMHLEX ACCENT (94) "7", place it anywhere except in the first position or precede|it with a bach
include a ljteral HYPHEN-MINUS (45) "- ", place it first or last in the list, or precede it witlr-a backslash. T
literal CL(PSING SQUARE BRACKET (93) "] ", place it first. If the first character i the list is the caret "
characters
defined in |A.2.3, A.2.4, A.2.6 and A.2.7 can be used between the square brackets(where they keep their meani

EXAMPLES

A.2.3

provided. |A notation of the form "{group, plane, row, cell}" references a (single) character accord
"Quadruplg" production defined in 41.8.

A24

reference {o a restricted character string value” of size 1 (see clause 41) which is defined or imported in
module. A notation of the form "\ Nftypereference}" matches any character of the referenced chara
"typerefergnce" is a reference to a subfype of a "RestrictedCharacterStringType" which is defined in the currg

or is

"\ N{ Let t pr Upper case}" and“WN{Lu}" match any (single) character of the general category "Letter,
(abbreviat¢d as "Lu") as defined-by The Unicode Standard.

NOTE |- In particulafy\ "valuereference" or "typereference" can be one of the references defined in
ASNL- GHARACTER- M2DULE (see 42.1) and imported into the current module (see 41.8).
EXAMPLES

A.2.5
A.2.6

102

A list of characters enclosed by "[ " and "] " matches any single character in that list. If the first.¢]

nn

and "] " also match themselves when they immediately follow that gafet. The metacharacter

The regular expression " [ 0123456789] ", or equivalently " [ 8> 9™, matches any single digit.
The regular expression "[ 20] " matches any single charaéterexcept 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 ng

A notation of the form "\ N{ valuereference} " matches the referenced character if "valuerefere]

oje of the "RestrictedCharacterStringType"s defined in clause 4l1. The regular ¢

Theregular expression "\ N{ gr eekCapi t al Let t er Si gma} * matches GREEK CAPITAL LETTEHR

haracter of
becified by
43.3). All
E a literal
(slash. To
b include a
", then the
sequences

ng.

tations are
ng to the

"

nce" is a
he current
cter set if
nt module,
Xpressions
ippercase”

he module

X SIGMA.

Tie Tegutar expression TN Bast trat T T Talces any (SIgIc) Caractel of e BASIC LA T
set.

N character

"[\N{BasicLatin}\N{Cyrillic}\N{BasicGeek}]+", or equivalently " (\N{Basiclatin} |
\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 "I am fred
the first", but not strings like "My nane is freddy" or "I am afred |I don't know how to

eaall—t of o o |
JpPeTT oo o

A.2.8 A character that normally functions as a metacharacter can be interpreted literally by prefixing.itwith a "\ ". If
the regulaf expression includes a QUOTATION MARK (34), this character shall be represefited’ by|a pair of
QUOTAT]ON 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 precedeharacters that are not metacharacters, byt this use is
deprecated (because other metacharacters could be allowed in future versions of this Recommendation | International Standard).

A.2.9  Two or more regular expressions may be joined by théuinfix operator "| ". The resulting regular [expression
matches arjy string matching either subexpression.

A.2.10 A regular expression may be followed by a repetition operator. If the operator is "?", the preceding item is
optional aijd matched at most once. If the operator is &', the preceding item will be matched zero or more tifnes. If the
operator if "+", the preceding item will be matched’ one or more times. If the operator is of the form "f(n)", the
preceding fitem is matched exactly n times; in this particular case, the parentheses can be omitted if n congjists of one
digit. If itfis of the form "#(n, ) ", the item is matched n or more times. Ifit is of the form "#(, m) ", the item|is optional
and is mat¢hed at most m times. Finally, if'it'is of the form "#( n, m) ", the item is matched at least n times, byt not more
than m times.

NOTE + It is illegal to use the metacharacters "*", "+", "?" or "#" as the first character of a regular expression. It is also illegal to
use the metacharacters "#" or "|."\a$ 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 efuivalently
1\ d#( 3) - dH(4) "

A priCeyin dollars like " $12345. 90" is matched by the regular expression "$\ d#(1,) (\.\d#(1,2))?".
Nete 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- ?\ d#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.
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Annex B
The defined time types
(This annex forms an integral part of this Recommendation | International Standard.)

B.1 General

B.1.1 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
types. They cannot be used without importation.

B.1.2  In some cases, the defined time types are only useful if subtyped with one of the date or time-of-day subsets
(or both) specified in this module. Where this is the case, it is clearly stated in the definition of the type.

EXAMPLE: Use
APPLI CAT] ON- DATE- TI ME : : = DATE- TI ME( YEAR- MONTH- DAY- SUBSET) ( SECONDS- SUBSET)

T

to define a]date-time that is a year, month, day, hours, minutes, seconds. To use this, the type @nd the two subjtypes have
to be impofted.

B.2 The ASN.1 defined time types module
Def i nedTj meTypes {joint-iso-itu-t asnl(1l) specification(0) modul es(0) defined-types-

nodul e( 3)) }
DEFI NI TI{ONS AUTOVATI C TAGS ::= BEG N
EXPORTS |ALL;
-- Date [types
CENTURY [ : = TI ME(( SETTI NGS " Basi c=Dat e Dat e=C ¥ear =Basi c") |
(SETTINGS "Basic=Date Date=C Year=Proleptic'))
ANY- CENTIURY :: = TI ME((SETTI NGS "Basi c=Dat e Bat e=C Year =Negati ve") |
(SETTINGS "Basic=Date Date=€C-Year=L5"))
-- This allows only a 3-digit centufy~if positive.
-- A type with a greater number-of digits can be
-- defined as an additional time type.
-- Note that L5 is used forcentury if the specification
-- of the year would require 5 digits. See Table 6.
YEAR ::H TI ME((SETTI NGS "Basic=Dat e Date=Y Year=Basic") |

(SETTINGS "Basic=Date Date=Y Year=Proleptic'))

ANY- YEAH :: = TI ME((SETTI NGS "Basi c=Dat e Dat e=Y Year=Negative") |
(SETTINGS "Basic=Date Date=Y 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 . .= TI ME( ( SETTI NGS " Basi c=Dat e Dat e=YM Year =Basi c") |

(QFTTI]\TFQ "Basic=Date Date=VYM Vnor—Drnlnpﬁn"))

ANY- 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 =Negat i 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| rel ated to time-of-day
HOURS : [ TI ME(SETTI NGS "Basi c=Ti ne Ti ne=H Local - or- UTC=L")
HOURS- UT|IC : : = TI ME(SETTI NGS "Basi c=Ti ne Ti nme=H Local - or- UTC=Z")
HOURS- AND- DI FF @ : = TI ME( SETTI NGS " Basi c=Ti me Ti me=H Local - or- UTC=LD")
M NUTES [ : = TI ME(SETTI NGS "Basi c=Ti me Ti me=HM Local - or - UTC=L")
M NUTES-|UTC :: = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HM Local - or - UTCZZ")
M NUTES-|AND- DI FF :: = TI ME( SETTI NGS " Basi c=Ti ne Ti me=HM Local “.of- UTC=LD")
SECONDS [ : = TI ME( SETTI NGS " Basi c=Ti ne Ti ne=HVS Local - or - UTC=L")
SECONDS-[UTC :: = TI ME(SETTI NGS "Basi c=Ti me Ti ne=HVS Local - or - UTC=2")
SECONDS-[AND- DI FF :: = TI ME(SETTI NGS "Basi c=Ti ne Ti nE=HVS Local - or - UTC=LD")
HOURS- AND- FRACTI ON : : = TI ME( SETTI NGS " Basi c=Ti ne\\Fi me=HF3 Local - or - UTC=L")
-- 3 digit fraction
HOURS- UT|C- AND- FRACTI ON : : = TI ME( SETTI NGS "Basi c=Ti ne Ti ne=HF3 Local - or- UTC=2")
-- 3-digit fraction
HOURS- AND- DI FF- AND- FRACTI ON : : = TI ME(SEFTI NGS "Basi c=Ti ne Ti me=HF3
Local - or- UTC=LD")
-- 3-digit fractiwon
M NUTES- |JAND- FRACTI ON : : = TI ME(:‘SEPTI NGS " Basi c=Ti me Ti me=HMF3 Local - or- UTC=L")
-- 3-digit fraction
M NUTES- |UTC- AND- FRACTI ON_:'"w="TI ME( SETTI NGS " Basi c=Ti me Ti me=HWVF3 Local - or - UTC=Z")
-- 3-dight fraction
M NUTES- |AND- DI FF- AND- FRACTI ON :: = TI ME( SETTI NGS " Basi c=Ti me Ti me=HVF3
[ocal - or- UTC=LD")
<- 3-digit fraction
SECONDS- [AND- FRACTI ON : : = TI ME( SETTI NGS " Basi c=Ti ne Ti ne=HVSF3 Local - or - UTC=L")
-- 3-digit fraction
SECONDS- [UTC- AND- FRACTI ON : : = TI ME(SETTI NGS "Basi c=Ti ne_Ti ne=HVSE3 lLocal -or- UTC=Z7"
-- 3-digit fraction
SECONDS- AND- DI FF- AND- FRACTI ON : : = TI ME( SETTI NGS " Basi c=Ti ne Ti ne=HVSF3
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
Interval -type=SD
SE- poi nt =Dat e- Ti ne")

-- Thiis is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

DURATI ON- END- DATE- | NTERVAL :: = TI ME( SETTI NGS "Basi c=I nterval Interval-typesDE
SE- poi nt =Dat e")
-- Thiis is only useful if subtyped with a DATE subset (see below).

DURATI ON- END- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=l nterval |nterval-type=DE
SE- poi nt =Ti me")

-- Thiis is only useful if subtyped with a TIME-OF-DAY subset

-- (sqe below).

DURATI ON- END- DATE- TI ME- | NTERVAL :: = TI ME( SETTI NGS "Basi czl nterval Interval-type=D|

SE- poi nt =Dat e- Ti me")
-- Thiis is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

-- Recurfring interval types.

REC- START- END- DATE- | NTERVAL :: = TI ME( SETTI NGS_"Basi c=Rec-I nterval Interval -type=§|

SE- poi nt =Dat e")
-- Thiis is only useful if subtyped with a DATE subset (see*below).

REC- START- END- Tl ME- | NTERVAL : : = TI ME( SEFTI NGS "Basi c=Rec-Interval Interval-type=S

SE- poi nt =Ti ne")
-- Thiis is only useful if subtyped with a TIME:OF-DAY subset
-- (sqe below).

REC- START- END- DATE- Tl ME- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- | nt erval
I nterval =type=SE

SE- point =Dat e- Ti ne")

-- Thiis is only useful if subtyped with a DATE subset and a

-- TIME-OF-DAY subset (see below).

REC- DURATI ON- | NTERVAL* : : = TI ME( SETTI NGS "Basi c=Rec-Interval Interval-type=D")

REC- START- DATE-(DURATI ON- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- I nt erval
I nterval -type=SD

SE- poi nt =Dat e")

-- Thisusionly useful if subtyped with a DATE subset (see below).

REC- START- TI ME- DURATI ON- | NTERVAL :: = TI ME( SETTI NGS "Basi c=Rec- | nt erval
I nterval -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
CENTURY- SUBSET ::= TI ME((SETTI NGS " Dat e=C Year =Basi c") |

(SETTINGS "Date=C Year=Proleptic"))

ANY- CENT|URY- SUBSET :: = TI ME(( SETTI NGS "Dat e=C Year =Negati ve") |
(SETTINGS "Date=C Year=L5"))

YEAR- SUBSET ::= TI ME(( SETTI NGS " Dat e=Y Year =Basi c") |
(SETTINGS "Date=Y Year=Proleptic'"))

ANY- YEAR- SUBSET :: = TI ME((SETTI NGS "Dat e=Y Year =Negative") |
(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"))

YEAR- MONTH- DAY- SUBSET : : = TI ME(( SETTI NGS " Dat e=YMD_¥ear =Basi c") |
(SETTINGS "Date=YMD Year=Proleptic*})

ANY- YEAR- MONTH- DAY- SUBSET :: = TI ME(( SETTI NGS "Bape=YMD Year =Negative") |
(SETTINGS "Date=YMD Year=E5"))

YEAR- VEHK- SUBSET :: = TI ME( (SETTI NGS " Dat exYW Year =Basi c") |
(SETTINGS "Date=YW Year=Proleptic"))

ANY- YEAR- VEEK- SUBSET :: = TI ME(( SETTI NGS " Dat e=YW Year =Negati ve") |
(SETTINGS "Date=¥W Year=L5"))

YEAR- \EHK- DAY- SUBSET :: = TI ME((SETTI NGS " Dat e=YWD Year =Basi c") |
(SETTINGS("Date=YWD Year=Proleptic'))

ANY- YEAR WEEK- DAY- SUBSET :t:.=+ Tl ME( ( SETTI NGS " Dat e=YWD Year =Negat i ve") |
(SETTINGS "Date=YWD Year=L5"))

-- Time subgets

HOURS- SUBSET : : =<F-ME( SETTI NGS " Ti ne=H Local - or - UTC=L")

HOURS- UT|IC- SUBSET": : = TI ME( SETTI NGS "Ti ne=H Local - or - UTC=Z")
HOURS- AND-DI'FF- SUBSET :: = TI ME(SETTI NGS " Ti ne=H Local - or- UTC=LD")

M NUTES- ' SUBSET ———= T VECSET T NGS—-Trme=—HMtotat=or-otc=t")

M NUTES- UTC- SUBSET :: = TI ME( SETTI NGS " Ti me=HM Local - or - UTC=2")

M NUTES- AND- DI FF- SUBSET :: = TI ME(SETTI NGS " Ti ne=HM Local - or - UTC=LD")
SECONDS- SUBSET :: = TI ME(SETTI NGS " Ti me=HVS Local - or - UTC=L")

SECONDS- UTC- SUBSET :: = TI ME( SETTI NGS " Ti me=HMS Local - or - UTC=2")
SECONDS- AND- DI FF- SUBSET :: = TI ME(SETTI NGS " Ti me=HVB Local - or - UTC=LD")
HOURS- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti ne=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.11 onsider the following ASN.1 definitions:
A ::=INTHGER
B ::= [1] INTEGER

::= [2] INTEGER (0..6,...)

C
D ::= [2] INTEGER (0..6,...,7)
E ::= INTHGER (7..20)
F

::= INTHGER {red(0), white(1), blue(2), green(3), purple(4)}

fF ::=green

C.1.2 It is clear that the value references a, b, c!d, e, and f can be used in value notation governed by Al B, C, D, E,
and F, resgjectively. For example:

W ::=SEQUENCE {wl A DEFAULT a}

and:
XA:=a
and:

Y ::=A(1..3)

are all valld 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
resulting sfatementssbe illegal? Similarly, if the value reference a above were replaced in each of these cases|by b, or c,
or d, or e, pr f ‘are the resulting statements legal?

C13 Tt tadl 41 11 Lo + 1+l 3 L 1 + £ 41 4 £ b th
ol THOTC SUPTTS o atCU— O TS TIOT v OtTC OCtO~ COTISTATT 1T CatlT CasTTUPTACTITICIIT OT (o ty pUTTOTUIT NCE y €

explicit 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.15 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 identify a 1-1 correspondence between
the values in them and a subset of the values in the universal type | NTEGER We call this relationship a value mapping
between values in the two types. Moreover, because values in F, C, and E all have (1-1) mappings to values of | NTEGER,
we can us¢ These mappings 1o provide Mappings belween e vatues ot F, C, and eMSeIves. 1S 15 1

and Cin Figure C.1.

Integer

Mappings

Mappings

o red(0)
O blue(2)
O white(1)

O green(3)

o[ o210

O[22 O[213

Derived ____»
mappings

&

op@  OlL25
0 [2]6

O purple(4)

T0732160-99
Figure C.1

C.1.6 Now when wehave a value reference such as:
cC:=5

to a value |n € which is required in some context to identify a value in F, then, provided a value mapping exigts between
that value [in\C and a (single) value in F, we can (and do) define ¢ to be a legal reference to the value iff F. This is
illustrated 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
reference f 1 where we would otherwise have to define:

flF:=5
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o red(0)
O blue(2)

o white(1)

Ogreen("g")' '

O purple(4)

I o0

fl OpRR oOpRpB
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O [2]6

T0732170-99

Figure C.2

C.1.7 It should be noted that in some cases there will be values in one type (7 to20~in A of C.1.1 for exgmple) that
have valuq mappings to values in another type (7 to 20 in E of C.1.1 for example); but other values (21 upwards of A)
that have rjo such mapping. A reference to such values in A would not provide-avalid reference to a value in|E. (In this
example, the whole of E has a value mapping to a subset of A. In the general case, there may be a subset df values in
both types|that have mappings, with other values in both types that are unmapped.)

C.1.8  In the body of the ASN.1 standards, normal English text.is used to specify legality in the above gnd similar
cases. Subglause C.6 gives the precise requirements for legality andéhould be referenced whenever there is doubt about
a complex [construction.
NOTE 1 The fact that value mappings are defined to exist between two occurrences of the "Type" construct permifs the use of
value r¢ferences established using one "Type" construct fe identify values in another "Type" construct which is|sufficiently
similar. [It allows dummy and actual parameters to be typed using two textually separate "Type" constructs without yiolating the
rules fof compatibility of dummy and actual parametersIt also allows fields of information object classes to be specified using
one "Type" construct and the corresponding value\in~an information object to be specified using a distinct "Typ¢" construct
which i§ sufficiently similar. (These examples arg-not intended to be exhaustive.) It is, however, recommended that aflvantage be
taken of this freedom only for simple cases stich as SEQUENCE OF | NTEGER, or CHO CE {int INTEGER |d OBJECT
| DENTI FI ER}, and not for more complex "Fype" constructs.

C.2 Yalue mappings

C.2.1 The underlying modé¢l is*of types, as non-overlapping containers, that contain values, with every oc¢urrence of
the ASN.1| "Type" construct defining a distinct new type (see Figures C.1 and C.2). This annex specifies when value
mappings ¢xist betweensuch' types, enabling a reference to a value in one type to be used where a reference t¢ a value in
some othef type is necded.

EXAMPLE: Consider:
X ::= INTHGER

T

Y ::= INTEGER

X and Y are type reference names (pointers) to two distinct types, but value mappings exist between these types, so any
value reference to a value of X can be used when governed by Y (for example, following DEFAULT).

C.2.2  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 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.

C.2.4  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 Identical type definitions

C.3.1 i
of "Type'
interchang
transformal
"Type". TI
identical o

C.3.2 1
12. The no

C3.21
C3.22

)

A1l the comments (see 12.6) are removed.

[he following transformations are not recursive and hence need only to be applied once, in any orddr:

'he concept of identical type definitions is used to enable value mappings to be defined betweendwp instances

which are either identical or sufficiently similar that one would normally expect their use to be
bable. In order to give precision to the meaning of "sufficiently similar", this subclause specifies [a series of
tions which are applied to each of the instances of "Type" to produce a normal form for those ipstances of
ie two instances of "Type" are defined to be identical type definitions if, and onlyif} their normal forms are
Fdered lists of the same lexical items (see clause 12).

Fach occurrence of "Type" in an ASN.1 specification is an ordered list of the lexical items definefl in clause
rmal form is obtained by applying the transformations defined in C.3.2.1 t0«C:3.2.6 in that order.

For a type defined by a "ValueSetTypeAssignment", its/definition is replaced by a "TypeAspsignment”
using the same "Type" and a subtype constraint which is the contents of the "ValueSet" as specified in
16.6.

For each integer type: the "NamedNumberList™(see 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.added, as specified in 20.3, to any "Enumerationltem'| (see 20.1)
that is an "identifier" (without a. 6umber); then the "RootEnumeration" is reordered sp that the
"identifiers" are in alphabetical ordes ("a" first, "z" last).

For each bitstring type: the "NamedBitList" (see 22.1), if any, is reordered so that the "identifjers" are in
alphabetical order ("a" first("z" last).

For each object identifier value: each "ObjldComponents" is transformed into its corfesponding
"NumberForm" in agcordance with the semantics of clause 32 (see the example in 32.13).

For each relativie object identifier value (see 33.3): each "RelativeOIDComponents" is transfprmed into
its corresponding "NumberForm" in accordance with the semantics of clause 33.

For sequenice types (see clause 25) and set types (see clause 27): any extension off the form
"ExtensionAndException", "ExtensionAdditions", is cut and pasted to the end of the
"GemponentTypeLists"; "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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C3.23

C3.24

order ("a"

C.3.25

114

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 "AlternativeTypeLists" if it is not present.

e folfowing transformations snail be applicd recursively i the specitied order, until a 1ix-point,is reached:

d) For each object identifier value (see 32.3): if the value definition begins with a "DefinedYalue", the
"DefinedValue" is replaced by its definition.

) For each relative object identifier value (see 33.3): if the value definition contains,'DefinedVlalue"s, the
"DefinedValue"s are replaced by their definition.

dq) For sequence types and set types: all instances of "COVPONENTS OF)Fype" (see clauge 25) are
transformed according to clauses 25 and 27.

d) For sequence, set and choice types: if it has earlier been decided to_tag automatically (see C.32.2 g) and
h)), the automatic tagging is applied according to clauses 25, 27 and 29.

d¢) For selection type: the construction is replaced by the selected. alternative according to clause 3{0.

f)  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 replaced by a
special item that matches no other item than itself.

e [f the replacing type is a sequence-of type.or a set-of type, the constraints following the replaced
type, if any, are moved in front of the keyword OF.

e  If the replaced type is a parametesized type or a parameterized value set (see Rec. ITY-T X.683 |
ISO/IEC 8824-4, 8.2), evety "DummyReference" 1is replaced by the corfesponding
"ActualParameter".

g4) All value references are replaced by their definitions; if the replaced value is a parameterized|value (see
Rec. ITU-T X.683 | ISOAEG"8824-4, 8.2), every "DummyReference" is replaced by the cortesponding
"ActualParameter".

NOTE — Before replacing any value reference, the procedures of this annex shall be applied to endure that the
value reference-identifies, through value mappings or directly, a value in its governing type.

For set type: the "RootComponentTypeList" is reordered so that the "ComponentType"s are in a]phabetical

first, "'z" last):

The following transformations shall be applied to value definitions:

d) Ifan integer value is defined with an identifier, that identifier is replaced by the associated number.

NS a bitstring value is defined using identifiers, it is replaced by the corresponding "bstring" with all
trailing zero bits removed.

¢) All white-space immediately before and after each newline (including the newline) in a "cstring" 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
requirement for such specification, this could be provided in a future version of this Recommendation | International Standard.
The concept of identical type definitions and of value mappings was introduced to ensure that simple ASN.1 constructs could be
used eijmr by using reference names or by copying text. It was felt unnecessary to provide this functionality for,m¢re complex
instancds of "Type" that included information object classes, etc.

C4 $pecification of value mappings

C4.1 If two occurrences of "Type" are identical type definitions under the rules of C.3, ‘then value mappings exist
between eyery 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 between
all the merhbers of X1 and the corresponding members of X2.
NOTE 1 Whilst value mappings are defined to exist between the values of X1 and.X2“in C.4.2 above, and betweep the values
of X3 amd X4 in C.4.3, if such types are embedded in otherwise identical but distihict type definitions (such as SEFQUENCE or

CHO CH| type definitions), the resulting type definitions (the SEQUENCE or CHONGE types) will not be identical type|definitions,
and thete will be no value mappings between them.

C.43  [Kor a type, X3, created by selecting values from any gogerming type, X4, by the element set construct or by
subtyping,| value mappings are defined to exist between the miembers of the new type and those members of the
governing [type that were selected by the element set or subtyping construct. The presence or absence of an} extension
marker haq no effect on this rule.

C.4.4  Additional value mappings are specified in G;§ 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 named
values and any integer type defined without naijed values, or with different named values, or with differenf names for
named valyes, or both.

NOTE ¢t The existence of the value mapping does not affect any scope rule requirements on the use of the namgs of named
values. [They can only be used in a scope.governed by the type in which they are defined, or by a typereference name fo that type.

C.4.6 A value mapping is definied to exist between all the values of any type defined as a bit string type wWith named
bits and arly bit string type definéd without named bits, or with different named bits, or with different names|for named
bits, or both.

NOTE + The existenee of'the value mapping does not affect any scope rule requirements on the use of the names ofjnamed bits.
They can only be used.in 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

C5.1 : g
mappings are defined to exist between all types in group A, and value references to values of these types can be 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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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 tha

t 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
corresponding abstract value in Uni ver sal Stri ng.

C.5.6
Pri nt abl

St ri ng have recognizable and unambiguous mappings to a subset of the glyphs assigned to't

characters of ISO/IEC 10646. The mapping for these types is defined using this mapping of glyphs.

Cs5.7

Uni ver sa| Stri ng character that has the identical (32-bit) value in the BER encoding of Unicyer'sal Strin

bit) value

Cs.8
mappings

C.6

f the BER encoding of | A5St ri ng and Vi si bl eStri ng.

BVPString is formally a subset of Universal String, and corresponding abstract values |

S$pecific type and value compatibility requirements

This subcljuse uses the value mapping concept to provide precise text for the legality of certain ASN.1 constr

C.6.1
Y that has

Any "Value" occurrence, X-notation, with a governing type, Y, identifies the value, y-val, in the gov
value mapping to the value x-val specified by x-notation. It is a requirement that such a value exis

For examplle, consider the occurrence of x in the last line of the following:

X =]0]
x X ::=129
Y ==]1]

INTEGER (0..30)

INTEGER (25..35)

71 =Y (x|30)

These ASN.1 constructs are legal, and-in the last assignment the x-notation x is referencing the x-val 29
through value mapping, identifies the y-val 29 in Y. The x-notation 30 is referencing the y-val 30 in Y, and Z|
of values 29 and 30. On the othietyhand, the assignment:

72 ==Y (x|| 20)

is illegal bgcause theréis-io y-val to which the x-notation 20 can refer.

C.6.2

Any "Type" occurrence, t-notation, that has a governing type, V, identifies the complete set of v4

root of the| governing type V that have value mappings to any of the values in the root of the "Type" t-notatid
is required|to.contain at least one value.

he glyphs (printed character shapes) for characters used to form the types Numerl CX|ri ng and

first 128

I|A5Stri ng and Vi si bl eString are mapped into Uni ver sal Stri ng by mapping, each character into the

as the (8-

lave value

iCts.

brning type
.

in X and,
 is the set

lues in the
n. This set

For example, 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
{name VisibleString, {name VisibleString,
age INTEGER} -- comment --

age INTEGER}
X2 ::= [8] SEQUENCE X3:=  SEQUENCE
{name VisibleString, {name VisibleString,
age INTEGER} age AgeType}

AgeType ::= INTEGER

X, X1, X2, hnd X3 are all identical type definitions. Differences of white-spa¢e and comment are not visible, npr does the
use of the |JAgeType type reference in X3 affect the type definition. Note, however, that if any of the identifiers for the
elements df the sequence were changed, the types would cease to beadéntical definitions, and there would He no value
mappings between them.

C.7.3  Example 2

B:= SET B1 ::=SET
{name VisibleString, {age INTEGER,
age INTEGER} name VisibleString}

are identicpl type definitions provided neither is in a module with AUTOVATI C TAGS in the module header| otherwise
they are nqt identical type definitions, and vali€ 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 CL«==SET
{name [0]V]isibleString, {name VisibleString,
age INTEGER} age INTEGER (1..64)}

are not idgntical type definitions, nor are either of them identical type definitions to either of B or B1, and there are no
value mappings between any of the values of Cand C1, nor between either of them and either of B or B1.

C.7.5 Example 4
x INTEGERY 23

z INTEGER ::=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 Values assigned in this Recommendation | International Standard

The follow#ae

Subclause|41.3

bject Identifier Value:
{ joint-iso-itu-t asnl(1) specification(0) characterStrings(1) nunericString(0) }

ID internationalized Resource Identifier Value:
17Joi nt-1SO 1 TU- T/ ASN. 1/ Speci fi cati on/ Char act er _Stri ngs/ Nuneri/e-Stri ng"

bject Descriptor Value: " NunericString ASN. 1 type"
Subclause{41.5

bject Identifier Value:
{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) printableStriing(1) }

ID Internationalized Resource Identifier Value:
1/ Joint-1SO 1 TU- T/ ASN. 1/ Speci fi cati on/ Character_Strings/Printable_String"

bject Descriptor Value: " Pri nt abl eStri ng ASN<1Jt ype"
Subclause{42.1

bject Identifier Value:
{ joint-iso-itu-t asnl(1l) speciftication(0) nodules(0) is010646(0) }

DID Internationalized Resource Ideritifier Value:
1/ Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Modul es/ | SO_10646"

bject Descriptor Value: " ASNI'1 Char act er Modul e"
Subclause{D.2

bject Identifier Valye:
{ joint-iso-ittu-t asnl(1l) specification(0) nodules(0) object-identifiers(l) }

ID Internationalized Resource Identifier Value:
1/ Joi ntx.8O- | TU- T/ ASN. 1/ Speci fi cati on/ Modul es/ oj ect _| dentifiers”

bject-Descriptor 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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-- 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 ::=
{ joint-iso-itu-t asn1(1) basic-encoding(1) }

-- CER encoding of a sinale ASN.1 type --

der 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) --
ferBasicAligned 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) --
RerBasicUnaligned 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 unaligned) --
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) --
NerBasic OBJECT IDENTIFIER ::=
{ioint-iso-itu-t asn1(1) xml-encoding(5) basic(0) }

+ XER encoding of a single ASN:L%ype (canonical) --
yerCanonical OBJECT IDENTIFKIER ::=
{lioint-iso-itu-t asn1(1) xml-encoding(5) canonical(1) }

+ EXER encoding of asingle ASN.1 type (extended) --
NYerExtended OBJEETIDENTIFIER ::=
{lioint-iso-itu-t asn1(#H xml-encoding(5) extended(2) }

END -- ASNI1-Object-Idéntifier-Module --
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Annex E

Encoding references

(This annex forms an integral part of this Recommendation | International Standard.)

E.1 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 The encoding references in column 1 of Table E.1 are currently defined. The syntax and semantics of the
associated| encoding instructions (where applicable) are defined in the Recommendation | Internationa] Standard
referenced|in column 2 of Table E.1.
Table E.1 —Standards defining the semantics associated with a given encoding reférence
Hncoding 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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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.)

F.1 General

F.1.1 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

beneath the node it is responsible for;

) (optionally) secondary identifiers to each subordinate arc that can aid human-readabil

the nodes

ity of the

F.1.2 0

F.1.3 !
procedures

NOTE A

F.2 |
[

F.2.1 1
Object Idg
identifiers

subordinate arc identification, but are not necessarily unambiguous;

) an integer-valued Unicode label (unambiguous) that is the character encoding of thé prim:
value of the arc;

) (optionally) further Unicode labels (unambiguous) that provide alternative identifications of §
arcs.

Inicode labels are (with minor restrictions) any sequence of Unicode characters,

hry integer

ubordinate

Rec. ITU-T X.660 | ISO/IEC 9834-1, Annex A (and the Recommenddtions | International Stamdards and

it references) defines the international object identifier tree.
- An informal repository of information about OID allocations is available ‘at http://www.oid-info.com.

se of the International Object Identifier tree by-the object identifier (OBJECT | Dk
ype

'his type (and its value notations and encodings) ptoevides a means of identifying a node of the In|
ntifier tree using only the primary integer values of each arc (with the optional inclusion of
in value notation, XML value notation, and XML ‘encodings).

F.2.2

Identifier tfee in binary-encoded computer communication.

identifier (O D-1 R) type

has been in long-term use, and provides;a tompact means of identifying a node of the Internatig

se of the International ©bject Identifier tree by the OID internationalized

[his type (and its valug hotations and encodings) provides a means of identifying a node of the Iny
htifier tree using only the Unicode labels of each arc.

'he same syntax alSo forms the main body of the "oid" IRI and URI schemes registered with
f Rec. ITU-F)X.660 | ISO/IEC 9834-1).

ENTI FI ER)

ternational
secondary

nal Object

resource

ternational

ANA (see

F.3
F.3.1 ]
Object Ide
F.3.2 1
Annex F o
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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 Example of a personnel record

Th f AN 1 o 211 tuatad la L - 1 1 lo oio 1 1 a|
€ uS€ Ol TN israstratea Uy CalrsS OT a STHPTCT 1Ty POthnTtTar prSOTMUT TOCOTUT

G.1.1 1nf0rmal description of Personnel Record

The structyre of the personnel record and its value for a particular individual are shown below.
IName: John P Smith
Title: Director
Employee Number: 51
IDate of Hire: 17 September 1971
Name of Spouse: Mary T Smith

INumber of Children: 2
hild 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 récord structure

The structyre of every personnelaecord is formally described below using the standard notation for data types

PersonnelRecord ::=[APPLICATION 0] SET

{ jame Name,
tle VisibleString,
umber EmployeeNumber,
ateOfHire Date,
ameOfSpouse Name,
hildren 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"} ,
dateOfBirth "19571111"},
{name {givenName "Susan", initial "B", familyName "Jones"} ,
dateOfBjrth "19590717" }

}

or in XML value notation:

person ::=
<Personne
<name>

<dateO

</nameQOfSpouse>
<children>
<Childinformation>
<namp>
<giyenName>Ralph</givenName>
<inifial>T</initial>
<fartpilyName>Smith</familyName>
</nanje>
<datePfBirth>19571111</dateOfBirth>
</ChildfInformation>
<Childinformation>
<namp>
<giyenName>Susan</givenName>
<inifial>B</initial>

<datePIBirth>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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G.2.1 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.

EXAMPLE
Employed ::= BOOLEAN
G.2.1.2 When assigning a reference name to a boolean type, choose one that describes the true state.
EXAMPLE
Married ::= BOOLEAN

not

tardinal or

integer varfiable.

XAMPLE
heckingAccountBalance ::= INTEGER -- in cents; negative means overdrawf.
alance CheckingAccountBalance ::= 0
or using XML value notation:
alance ::= <CheckingAccountBalance>0</CheckingAccountBalance>
G.2.2.2 Define the minimum and maximum allowed values of an integer type as named numbers.
XAMPLE
ayOfTheMonth ::= INTEGER {first(1), last(31)}
day DayOfTheMonth ::= first
nknown DayOfTheMonth ::=0
or using XML value notation:
day ::= <DayOfTheMonth><first/></DayOfTheMonth>
]Lknown ::= <DayOfTheMonth>0</DayOfTheMonth>

Note that the named numbers f jr'st "and | ast were chosen because of their semantic significance to the geader, and
does not ekclude the possibilify of DayCf TheMont h having other values which may be less than 1, greater than 31 or
between 1 jand 31.

To restrict|the value of BayCf TheMont h to just fi r st and | ast, one would write:
PayOfTheMonth ::= INTEGER {first(1), last(31)} (first | last)

and to restfict’'the-value of the DayOf TheMont h to all values between 1 and 31, inclusive, one would write:

ay eVonth .= rst(1), 1as TSt .. 1ast)
dayOfTheMonth DayOfTheMonth ::= 4
or using XML value notation:
dayOfTheMonth ::= <DayOfTheMonth>4</DayOfTheMonth>
G.2.3  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.
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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.2.3.2 Use an extensible enumerated type to model the values of a variable that has just two states now, but that may
have additional states in a future version of the protocol.

I
\

in anticipa

)

and later y
\

EXAMPLE

aritalStatus ::= ENUMERATED {single, married}
-- First version of MaritalStatus

ion of:

NaritalStatus ::= ENUMERATED {single, married, ..., widowed}
-- Second version of MaritalStatus

Pt:

MaritalStatus ::= ENUMERATED {single, married, ..., widowed, divorced}
-- Third version of MaritalStatus

G.24 eal
G.2.4.1 Use areal type to model an approximate number.
XAMPLE
ngleInRadians ::= REAL
i REAL ::= {mantissa 3141592653589793238462643383279, base 10, exponent —30}
or using the alternate value notation for REAL:
Bi REAL ::=3.14159265358979323846264338327
or using XML value notation:
pi=
YREAL>
3.14159265358979323846264338327
4/REAL>
G.2.4.2 Applicationindesigners may wish to ensure full interworking with real values despite differences
point hardvare, and.in implementation decisions to use (for example) single or double length floating p
applicatior}. This ¢an be achieved by the following:
/ p? X PRaoal .- — DL AL (‘X ITH COMPONENTS {
mantissa (—16777215..16777215),
base (2),

exponent (—125..128) } )

/*

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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</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

i

- asequence of bits conforming to Rec. ITU-T T.4.
mage G3FacsimilePage ::='100110100100001110110'B

trailer BIT STRING ::='0123456789ABCDEF'H

or using X

Note that

"NamedBifList" in the definition of G3Facsi mi | ePage).

G.2.5.2 Use a bit string type with a size constraint to modebthe values of a fixed sized bit field.

or using XML value notation:

Note that

G.253

whether a parti¢ular condition holds for each of a correspondingly ordered collection of objects.

oty G3FacsimitePage —"1101'B
RBody2 G3FacsimilePage ::='1101000'B

I-age ::= <G3FacSimile>100110100100001110110</G3FacSimile>

hBody1 ::= <G3FacSimile>1101</G3FacSimile>
RBody2 ::= <G3FacSimile>1101000</G3FacSimile>

ML value notation:

ailer ::=
<BIT_STRING>
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011

1100 1101 1110 1111
</BIT_STRING>

body1 and body2 are distinct abstract values because €railing 0 bits are significant (due to therp

EXAMPLE
itField ::= BIT STRING (SIZE (12))

ap1 BitField ::='100110100100'B
ap2 BitField ::='9A4'H
ap3 BitField ::='1001101001*B  -- lllegal - violates size constraint.

thapl ::= <BitField>100110100100</BitField>
rmepl and map2-are the same abstract value, for the four trailing bits of map2 are not significant.

Use a bitstring type to model the values of a bit map, an ordered collection of logical variables|

PaysOfTheWeek ::= 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

'11010000'B -- Illegal

sunnyDaysLastWeek4 DaysOfTheWeek ::

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))
sunnyDaysLastWeekl DaysOfTheWeek ::= {sunday, monday, wednesday}
sunnyDaysLastWeek2 DaysOfTheWeek ::='1101'B -- lllegal

\iolates-size-constraint

sunnyDaysLastWeek3 DaysOfTheWeek ::='1101000'B

qunnyDaysLastWeek4 DaysOfTheWeek ::='11010000'B -- lllegal
-- violates size constraint.

Note that the first and third values have the same abstract value.
G.2.5.5 Use a bit string type with named bits to model the values of a collection of relate@lpgical variables.
FXAMPLE

IPersonalStatus ::= BIT STRING
{married(0), employed(1), veteran(2), collegeGraduate(3)}

hillClinton PersonalStatus ::= {married, employed, collegeGraduate}
RillaryClinton PersonalStatus ::='110100'B
or using XML value notation:

hillClinton ::=
<PersonalStatus>
<married/>
<employed/>
<collegeGraduate/>
4/PersonalStatus>

RillaryClinton ::= <PersonalStatus>110100</PersonalStatus>

Note that i | | A i nt on and hi | | ar yQd ™t on have the same abstract values.

G.2.6  OQctet string

G.2.6.1 Use an octet string’typ¢ to model binary data whose format and length are unspecified, or specified [elsewhere,
and whose|length in bits ista multiple of eight.

EXAMPLE

G4FacsimileImage ::= OCTET STRING
+ asequence of octets conforming to Rec. ITU-T T.5 and CCITT Rec. T.6

image G4FacsimiteImage == 3FE2EBADZ 71005 H

or using XML value 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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G.2.7  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.

EXAMPLE

RussianName ::= Cyrillic (Levell)
-- RussianName uses no combining characters.

SaudiName ::= BasicArabic (SIZE (1..100) * Level2)
-- SaudiName uses a subset of combining characters.

Representdtion of letter X:
dreekCapitalLetterSigma BMPString ::= {0, 0, 3, 163}
or using XML value notation:
dgreekCapitalLetterSigma ::= <BMPString>&#x03a3;</BMPString>
Representgtion of string "f — oc™:
ightwardsArrow UTF8String ::= {0, 0, 33, 146}
:Lﬁnity UTF8String ::= {0, 0, 34, 30}
property UTF8String ::= {"'f ", rightwardsArrow, " ", infinity}
or using XML value notation:
Rroperty ::= <UTF8String>f &#x2192; &#x221E;</UTF8String>

G.2.7.2 A collection can be expanded to be a selected subset (i.e., include all characters in the BAS|C LATIN
collection) by use of the "UnionMark" (see clause 50).

FEXAMPLE

KatakanaAndBasicLatin ::= UniversalString (FROM (Katakana | BasicLatin))
G.2.8 CHARACTER STRING

Use the unrestricted character string type.to’ model any string of information which cannot be modelled using one of the
restricted dharacter string types. Be sure-to specify the repertoire of characters and their coding into octets.

FEXAMPLE

PackedBCDString $:= CHARACTER STRING (WITH COMPONENTS {
identification (WITH COMPONENT'S {
fixed PRESENT })
/> The abstract and transfer syntaxes shall be
packedBCDString-AbstractSyntaxld and
packedBCDString-TransferSyntaxld defined below.
*/

)

/* 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:

packedBCDString-AbstractSyntaxId ::=
<OBJECT_IDENTIFIER>

joint-iso-itu-t.example(999).packedBCD(2).charSet(0)
</OBJECT_IDENTIFIER>

packedBCDString-TransferSyntaxId ::=

<OBJECT| IDENTIFIER>
joint-iso-itp-t.example(999).packedBCD(2).characterTransferSyntax(1)
</OBJECT_IDENTIFIER>

or:

RackedBCDString-AbstractSyntaxId ::=
4OBJECT_IDENTIFIER>2.999.2.0</OBJECT_IDENTIFIER>

IPackedBCDString-TransferSyntaxId ::=
4OBJECT_IDENTIFIER>2.999.2.1</OBJECT_IDENTIFIER>

NOTE t Encoding rules do not necessarily encode values of the type CHARACTER STRI NG in a form that always |ncludes the
object idlentifier values, although they do guarantee that the abstract value ispréserved in the encoding.

G.2.9  Null

Use a null type to indicate the effective absence of a component ofa sequence.

EXAMPLE

Patientldentifier ::= SEQUENCE {

jame VisibleString,

foomNumber CHOICE {
room INTEGER,

outPatient NULL -- if anout-patient --

}
lpstPatient Patientldentifier, ::= {
name "Jane Doe'l;
foomNumber outPatiént : NULL
}

or using XML valuenofation:

IpstPatient::=

<Patientldentifier>

<name>Jane Doe</name>
<roomNumber><outPatient/></roomNumber>
</Patientldentifier>

G.2.10 Sequence and sequence-of

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
unpredictable, and whose order is significant.

EXAMPLE

NamesOfMemberNations ::= SEQUENCE OF VisibleString
-- in alphabetical order

firstTwo NamesOfMemberNations ::= {" Australia", ""Austria"}
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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:

firstTwo ::=

<NamesOfMemberNations>
<VisibleString>Australia</VisibleString>
<VisibleString>Austria</VisibleString>

</NamesOfMemberNations>

firstTwo2 ::=

4-1:2015 (E)

4NamesOfMemberNations2>
<memberNation>Australia</memberNation>
<memberNation>Austria</memberNation>
<4/NamesOfMemberNations2>

G.2.10.2 UYse a sequence type to model a collection of variables whose types are the same, whose number is

modest, anjd whose order is significant, provided that the make-up of the collection is ufilikély to changg¢ from one
version of the protocol to the next.

known and

or using XML value notation:

gcmeCorp ::=
$NamesOfOfficers>

4/NamesOfOfficers>

EXAMPLE

NamesOfOfficers ::= SEQUENCE {
president VisibleString,
vicePresident VisibleString,
secretary VisibleString}

4cmeCorp NamesOfOfficers ::= {

president "Jane Doe",
vicePresident "John Doe",
secretary "Joe Doe'}

<president>Jane Doe</president>
<vicePresident>John Doe</vicePresident>
<secretary>Joe Doe</secretary>

G.2.10.3 Use an inextensible sequence type to model a collection of variables whose types differ, whose[number is

known and modest, and whose order is significant, provided that the make-up of the collection is unlikely| to change
from one version of the protocdl to the next.

EXAMPLE

(Credentials-:= SEQUENCE {
userName VisibleString,
password VisibleString,
accountNumber INTEGER?}

G.2.10.4 Use an extensible sequence type to model a collection of variables whose order is significant, whose number

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 later yet (version 3 of the protocol made no additions to Recor d):

serName VisibleString,

Rassword VisibleString,

d4ccountNumber INTEGER,

o

2: -- Extension addition added in protocol version 2
lastLoggedIn GeneralizedTime OPTIONAL,
minutesLastLoggedIn INTEGER

]IE’
4: -- Extension addition added in protocol version 3

certificate Certificate,

thumb ThumbPrint OPTIONAL

| B

G.2.11 $et and set-of

G.2.11.1 UYse a set type to model a collection of variables, whose number is known and modest and whope order is
insignificapt. If automatic tagging is not in effect, identify each variable by context-specifically tagging if as shown
below. (W]th automatic tagging, the tags are not needed)

EXAMPLE

UserName ::= SET {
personalName [0] VisibleString,
organizationName [1] VisibleString,
countryName [2] VisibleString}

yser UserName ::= {
countryName "Nigeria"',
personalName "Jonas Maruba",
organizatignName "Meteorology, Ltd."}

or using XML value/niotation:

yser =
4UserName>
| <countryName>Nigeria</countryName>

<personalName>Jonas Maruba</personalName>
<organizationName>Meteorology, Ltd.</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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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 VisibleString OPTIONAL,
ey
— 1" haltl
g Hoa—y

or using XML value notation:

yser ::=

fFUserName>

<personalName>Jonas Maruba</personalName>
4/UserName>

in anticipafion of:

}

UserName ::= SET { -- Second version of "UserName"
RersonalName VisibleString,
(rganizationName VisibleString OPTIONAL,
dountryName VisibleString OPTIONAL,
A
l2: -- Extension addition added in protocol version2
internetEmailAddress VisibleString,
faxNumber VisibleString OPTIONAL

|8

ersonalName "Jonas Maruba'",

;Lser UserName ::= {
ipternetEmailAddress "jonas@meteor.ngo.com"

or using XML value notation:

iIser 1=

<UserNam¢>

<persona|Name>Jonas Maruba</personalName>
<internetEmailAddress>jonas@meteor.ngo.com</internetEmailAddress>
</UserNa

e>

and later ypt (versiofis'3*and 4 of the protocol made no additions to User Nane):

serNamnie ::= SET {-- Fifth version of protocol containing "UserName"

ersonalName VisibleString,
izati isibleString OPTIONAL,

countryName VisibleString OPTIONAL,
o
[[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 "Jonas Maruba",
internetEmailAddress ""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
someASN1Keywords Keywords ::= {""INTEGER", "BOOLEAN", "REAL"}

or, using the optional identifier:
eywords2 ::= SET OF keyword VisibleString -- in arbitrary order

meASN1Keywords2 Keywords2 ::= {keyword "INTEGER", keyword "BOOLEAN",
keyword "REAL"}

Using XML value notation, the above two values are as follows:

someASN1Keywords ::=

Keywords>
<VisibleString>INTEGER</VisibleString>
<VisibleString>BOOLEAN</VisibleString>
<VisibleString>REAL</VisibleString>
/Keywords>

A

A

someASN1Keywords2 ::=
YKeywords2>
<keyword>INTEGER</keyword>
<keyword>BOOLEAN</keyword>
<keyword>REAL</keyword>
</Keywords2>

G.2.12 Tagged

e introduction of the AUTOVATI G\TAGS construct, ASN.1 specifications frequently contained| tags. The
subclauses describe the way in ‘which tagging was typically applied. With the introduction of AUTOVATI C

TAGS, new] ASN.1 specifications need mtake no use of the tag notation, although those modifying old notation} may have

makes the potation more readable,

\GS as this

G.2.12.1 Universal class tags-are used only within this Recommendation | International Standard. The notation

[ UNI VERSAL 30] (for example) is provided solely to enable precision in the definition of the "Useful Types"
It should npt be used elsewhere.

G.2.12.2 A frequently encountered style for the use of tags is to assign an application class tag precisely
entire spedificafion, using it to identify a type that finds wide, scattered, use within the specification. An
class tag ik-alse frequently used (once only) to tag the types in the outermost CHO CE of an application
identificatiomof Imdividuat messages by the appiicatio qSS tag. 1 g T X T

T fottowing s am cxampic use 1o
EXAMPLE

FileName ::= [APPLICATION 8] SEQUENCE {
directoryName VisibleString,
directoryRelativeFileName  VisibleString}

(see 45.1).

nce in the
hpplication
providing
er case:

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.

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


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

ISO/IEC 8824-1:2015 (E)

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.

EXAMPLE
CustomerRecord ::= SET {
name [0] VisibleString,
mailingAddress [1] VisibleString,
accountNumber [2] INTEGER,
balanceDue [3] INTEGER -- incents --}
CustomerAttribute ::= CHOICE {
name [0] VisibleString,
mailingAddress [1] VisibleString,
accountNumber [2] INTEGER,
balanceDue [3] INTEGER -- incents --}

G.2.12.4 Rrivate class tagging should normally not be used in internationally standardized specifications {(although this
cannot be [prohibited). Applications produced by an enterprise will normally use application and context-gpecific tag
classes. There may be occasional cases, however, where an enterprise-specific specification se¢ks to [extend an
internationplly standardized specification, and in this case use of private class tags may give some“benefits |n partially
protecting fthe enterprise-specific specification from changes to the internationally standardized-spécification.

EXAMPLE

AcmeBadgeNumber ::= [PRIVATE 2] INTEGER

BadgeNumber AcmeBadgeNumber ::= 2345

or using XML value notation:

BadgeNumber ::= <AcmeBadgeNumber>2345</AcmeBadgeNumber>

G.2.12.5 Textual use of | MPLI CI T with every tag is generally fourid onily in older specifications. BER produces a less
compact r¢presentation when explicit tagging is used than when implicit tagging is used. PER produce$ the same
compact encoding in both cases. With BER and explicit tagging, there is more visibility of the undeflying type
(I NTEGER| REAL, BOOLEAN, etc.) in the encoded data. Thesé/guidelines use implicit tagging in the examples Whenever it
is legal to| do so. This may, depending on the encoding rules, result in a compact representation, whicl is highly
desirable ifi some applications. In other applications, compactness may be less important than, for example, the ability to
carry out sfrong type-checking. In the latter case, explicit tagging can be used.

EXAMPLE
(ustomerRecord ::= SET {
name [0] IMPLICIT VisibleString,
mailingAddress [1] IMPLICIT VisibleString,
accountNumber [2] IMPLICIT INTEGER,
balanceDue [3] IMPLICIT INTEGER -- incents --}
CustomerAttribute ::= CHOICE {
name [0] IMPLICIT VisibleString,
mailingAddress [1] IMPLICIT VisibleString,
aceountNumber [2] IMPLICIT INTEGER,
balanceDue [3] IMPLICIT INTEGER -- in cents --}

G.2.12.6 Guidance on nse of tags in new ASN 1 QpP(‘iﬁ(‘ﬂfiﬂhQ rPFPrPnPing this Recommendation ! Initernational
Standard is quite simple: DON'T USE TAGS. Put AUTOVATI C TAGS in the module header, then forget about tags. If
you need to add new components to the SET, SEQUENCE or CHO CE in a later version, add them to the end.

G.2.13 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
likely to change from one version of the protocol to the next.

EXAMPILE

FileIdentifier ::= CHOICE { -- First version of Fileldentifier
relativeName VisibleString,

absoluteName VisibleString,

fileId1 Fileldentifier ::= relativeName : '""MarchProgressReport.doc"

or using XML value notation:

fileldl ::=
<Fileldentifier>

<relativefame>MarchProgressReport.d0c</relativeName>
</Fileldentjfier>

in anticipafion of:

Fileldentifier ::= CHOICE { -- Second versioncof Fileldentifier
felativeName VisibleString,
4bsoluteName VisibleString,

i)
serialNumber INTEGER, -- Extension-addition added in version 2
}
fileld1 Fildldentifier ::= relativeName : 'MarchProgressReport.doc"

fileld2 Filgldentifier ::= serialNumber : 214

or using XML value notation;

fileld1 ::=
<Fileldentifier>

<relativeName>MarchProgressReport.doc</relativeName>
</Fileldentjfier>

fileld2 ::=

<Fileldentifier>
<serialNumber>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 ::=
<Fileldentifier>
<serialNumber>214</serialNumber>
4/Fileldentifier>
fileld3 ::=
qFileldentifier>
<unidentified/>
4/Fileldentifier>
G.2.13.3 UPse an extensible CHO CE of only one type where the possibility is envisaged“of Thore than one [type being
permitted in the future.
EXAMPLE
Greeting ::= CHOICE { -- First version of "Greeting"
postCard VisibleString,
A
}
in anticipafion of:
Greeting ::= CHOICE { -- Second versipn<f "Greeting"
postCard VisibleString,
Ao
l2: -- Extension additiefradded in version 2
audio Audio,
video Video
I
}
G.2.13.4 Multiple colons are requiréd when a choice value is nested within another choice value.
EXAMPLE
Greeting ::= JAPPLICATION 12] CHOICE {
postCGard VisibleString,
recording Voice }

Yoice ::= CHOICE {
english OCTET STRING,
swahili OCTET STRING }

myGreeting Greeting ::= recording : english : '019838547E0'H

or using XML value notation:

myGreeting ::=

<Greeting>
<recording><english>019838547E0</english></recording>

</Greeting>

G.2.14

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.2.14.2 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 using XML value notation:

listOfAttributes ::=
<Attributelist>
<first-attfibute>27</first-attribute>
<second-gttribute>PROGRAM</second-attribute>
</AttributdList>

G.2.15

G.2.15.1 Use an object class field type to identify a type defined by means of an ififormation object class (seg)
T X.681 |
type, At trji bute.

ATTRIBUTE ::= CLASS {
&AttributqType,
&attribute]d OBJECT IDENTIFIER UNIQUE

}

Attribute :}3= SEQUENCE {
attributelD) ATTRIBUTE.&attributeld, == this is normally constrained.
attributeVglue ATTRIBUTE.&AttributeType -2\ this is normally constrained.

}

Both ATTRI BUTE. &attri but el d and ATTRI BUTE. &At t ri but eType are object class field types, in that the}
defined by reference to an information,'object class (ATTRI BUTE). The type ATTRI BUTE. &attri but el
because
ATTRI BUTE. &At t ri but eType_tan“carry a value of any type defined using ASN.1, since its type is not f]
definition
of any typ¢ are termed "open'type notation", hence ATTRI BUTE. &At t ri but eType is an open type.

G.2.16

G.2.16.1 Use an embedded-pdv type to model a variable whose type is unspecified, or specified elsewhe)
restriction jon¢the-notation used to specify the type.

G.2.17

listOfAttributes AttributeList ::= {
first-attribute 27,
second-attribute "PROGRAM" }

Qbject class field type

[SO/IEC 8824-2). For example, fields of the information object cla§s<ATTRI BUTE may be used in

FEXAMPLE

t is explicitly defined, in ATTRIBUTE as an OBJECT |DENTIFIER However,

f the information,ebject class ATTRI BUTE. Notations that possess this property of being able to ca

Embedded-pdv

Rec. ITU-
defining a

y are types
d is fixed
the type
xed in the
rry a value

re with no

EXAMPLE
FileContents ::= EMBEDDED PDV
DocumentList ::= SEQUENCE OF document EMBEDDED PDV

External

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.2.18

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. The instance-of type can only be used if the association between
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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-Invoke is then equivalent to:

}

The true utility of the instance-of type is not seen until it is constrained using an information object set, b

example

ISO/IEC 8B24-3 for the definition of information object set, and AnneX A of Rec. ITU-T X.682 | ISO/IEC
how to use{an information object set to constrain an instance-of typ¢,

G.2.19

Use an OBJECT | DENTI FI ER when a compact numericaldentification of a node of the OID tree is neede
encodings.

G.2.20

Use an O|D-1 R when the use of names that-include all most Unicode characters is desired, and whers
encodings pre acceptable. O D- 1 Rl values-can also be used as an IRI or URI using the "oid" IRI/URI scheme
ITU-T Req X.660 | ISO/IEC 9834-1 Afingx F).

G.2.21

G.2.21.1
where the

Get-Invoke ::= SEQUENCE {

dbjectClass ObjectClass,

dbjectInstance ObjectInstance,

4ccessControl [UNIVERSAL 8] IMPLICIT SEQUENCE {

type-id ACCESS-CONTROL-CLASS.&id, -- this is normally
-- constrained.
value [0] ACCESS-CONTROL-CLASS.&Type-- this is normally

-- constrained.

o
qttributeID ~ ATTRIBUTE.&attributeld

goes beyond the scope of this Recommendation | International Standard. See Rec. ITU

Qbject identifier

QID internationalized resource identifier

Relative object identifier

Wse a relative object-identifier type to transmit object identifier values in a more compact form
parly part of thetobject identifier value is known. There are three situations that can arise:

standard, and all OIDs are relative to an OID allocated to the standardizing body. In this case,

RELATIVE-OID -- The relative object identifier value is

ut such an
T X.682 |
8824-3 for

1 in binary

character
(see

n contexts

d) The ecafly-part of the object identifier value is fixed for a given specification (it is an indusfry-specific

use:

-- relative to {iso identified-organization set(22)}

b) The early part of the object identifier value is frequently a value that is known at specification time, but

may occasionally be a more general value. In this case, use:

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--}

Rec. ITU-T X.680 (08/2015) 139


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

ISO/IEC 8824-1:2015 (E)

G3 Value notation and property settings (TI ME type and useful time types)

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 ME type that contains all similar abstract values.

G.3.1 Date
EXAMPLES

Calendar date — 12 April 1985:
datel DATE ::= "1985-04-12" -- Basic=Date Date=YMD Year=Basic

Ordinal dafe — 12 April 1985:
date2 TI|VE ::= "1985-102" -- Basic=Date Date=YD Year =Basi c

Week date|— Friday 12 April 1985:

date3 TI|VE ::= "1985-W5-5" -- Basic=Date Date=YWD Year =Basi c
Calendar Week — 15th week of 1985:

date4 TI[VE ::= "1985-WL5" -- Basic=Date Date=YW Year =Basic
Calendar month — April 1985:

date5 TI[VE ::= "1985-04" -- Basic=Date Date=YM Year =Basi ¢
Calendar yfear — 1985:

date6 TI|VE ::= "1985" -- Basic=Date Date=Y Year=Basic
Calendar date — 12 April 11985:

date7 TI[ME ::= "+11985-04- 12" -- Basi c=Dat e(bate=YMD Year =L5
The 12th April in the 2nd year before the year 0000:

date8 TI|ME ::= "-0002-04-12" -- Basi c=Date Dat e=YMD Year =Negati ve
The 20th century:
date9 TI|ME ::= "19C' -- Basic=Date Date=C Year=Basic

G.3.2 Time of day
EXAMPLES

27 minuteq and 46 seconds past 15 hours:

tinmel TIMVE-OF-DAY ::= "15:27: 46"
-- Basic=Time Time=HMS Local-or-UTC=L

To the nealest'minute:

tinme2 TIME ::= "15: 28"
-- Basic=Time Time=HM Local-or-UTC=L

Local time with decimal fractions using comma — 27 minutes and 35 and a half second past 15 hours:

tinme3 TIME ::= "15:27:35,5"
-- Basic=Time Time=HMSF1 Local-or-UTC=L

UTC — 20 minutes and 30 seconds past 23 hours:

tinmed TIME ::= "23:20: 302"
-- Basic=Time Time=HMS Local-or-UTC=Z

To the nearest hour:

time5 TIME ::= "232"
-- Basic=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"
-- Basic=Time Time=HMS Local-or-UTC=LD

27 minutes 46 seconds past 15 hours locally in New York (five hours behind UTC):

tine8 TIME ::= "15:27:46-05: 00"
-- Basic=Time Time=HMS Local-or-UTC=LD

G.3.3
EXAMPLES

Combinatipn of calendar date and local time of day:

date-tinel DATE-TIME ::= "1985-04-12T10: 15: 30"
-- Basic=Date-Time Date=YMD Year=Basic Time=HMS
-- Local-or{UTC=L

Combinatipn of calendar date and local time of day with time differential; the local/time is 01:30 on the 1% of April
1985; the UTC time at that location is 23:30 on the 31% of March 1985:

date-time2 | TIME ::= ""1985-04-01T01:30:00+02.00"
-- Basic=D3te-Time Date=YMD Time=HMS Local-or-UTC=LD

Combinatipn of ordinal date and UTC:

date-tine3 TIME ::= "1985-102T23: 50: 302"
-- Basic=Date-Time Date=YD Year=Basic Time=HMS Local-or-UTC=Z

Combinatipns of week date and local time of the day:

date-tined4 TIME ::= "1985-W4-5T23: 50: 30"
-- Basic=Date-Time Date=YWD Year=Basic Time=HMS
-- Local-or{UTC=L

G.3.4 Time interval
EXAMPLES

A time int¢rval starting at 20 minutes and 50 seconds past 23 hours on 12 April 1985 and ending at 30 minufes past 10
hours on 2p June 1985:

intervalll TIME ::=_"1985-04-12T23: 20: 50/ 1985- 06- 25T10: 30: 00"
-- Basic=Inferval Intervaltype=SE SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

A time int¢rval(starting at local time 30 minutes past 12 hours (UTC time 30 minutes past 10 hours) on 12 April 1985
and ending at.30 minutes past 13 hours on 12 April with the same time difference (which is not a requirement):

interval2 TIME ::= "1985-04-12T12:30:00+02:00/1985-04-12T13:30:00+02:00"
-- Basic=Interval Interval-type=SE SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

Alternative value notation for the same abstract value, omitting the second time difference:

interval3 TIME ::= "1985-04-12T12:30:00+02:00/1985-04-12T13:30:00"
-- Basic=Interval Interval-type=SE SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

A time interval starting at 12 April 1985 and ending on 25 June 1985:
interval 4 TIME ::= "1985-04-12/1985-06- 25"

-- Basic=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 ::= "P2Y10ML5DT10H20MB0S"
-- Basic=Interval Interval-type=D

A time interval of 1 year and 6 months:

duration2 DURATION ::= "P1Y6M
-- Basic=Interval Interval-type=D

A time interval of seventy-two hours:

duration3 DURATION ::= "PT72H'
-- Basic=Interval Interval-type=D

A time interval of 1 year, 2 months, 15 days and 12 hours, beginning on 12 April 1985 at 20 minutes past 23 hours:

interval § TIME ::= "1985-04-12T23: 20: 00/ P1Y2ML5DT12H"
-- Basic=Inferval Interval-type=SD SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

A time intdrval of 1 year, 2 months, 15 days and 12 hours, ending on 12 April 1985 at 20 minutes_past 23 hou

w

interval ¢ TIME ::= "P1Y2ML5DT12H 1985- 04- 12T23: 20: 00"
-- Basic=Inferval Interval-type=DE SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

G.3.5 Recurring interval
EXAMPLES
Fifteen recurrences of a time interval of 2 years, 10 months, 15 days, 40\hours, 20 minutes and 30 seconds:

rec-intl TIME ::= "R15/ P2Y10ML5DT10H20MB0S"
-- Basic=Rdqc-Interval Recurrence=R2 Interval-type=D

An unbourjded number of recurrences of a time interval of 2.years, 15 days, 10 hours, 20 minutes and 30 secopds:

rec-int2l TIME ::= "R P2Y15DT10H20M30S"
-- Basic=Rdc-Interval Recurrence=Unlimited Interval-type=D

Two recurfences of a time interval of 1 year atid-6 months:

rec-int3 TIME ::= "R2/ PLY6M
-- Basic=Rqc-Interval Recurrence=R1 Interval-type=D

An unboufpded number of occurtences of a time interval of 1 year, 2 months, 15 days and 12 hours of which the last
occurrencd ends at 12 April 1985)at 20 minutes and 50 seconds past 23 hours:

rec-int4 TIME ::= {RAPLY2ML5DT12H 1985- 04- 12T23: 20: 50"
-- Basic=Rdqc-Interval Régurrence=Unlimited Interval-type=DE

-- SE-pointfDate-Time Date=YMD Year=Basic Time=HMS

-- Local-or{UTC=Is

G4 ldeatifvine abstract syptaxes

G.4.1 It is common for protocols to be defined by associating semantics with each of the values of a single ASN.1
type, 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.

G.4.2  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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