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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
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committees collaborate in fields of mutual interest. Other international organizations, governmen
jovernmental, in liaison with ISO and IEC, also take part in the work. In the field of infarmati
y, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, \Part 2.
task of the joint technical committee is to prepare International Standards. Draft Internation
5 adopted by the joint technical committee are circulated to national bodies for voting. Publication
tional Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of pate
D and IEC shall not be held responsible for identifying any or all suchypatent rights.

824-1 was prepared by Joint Technical Committee ISOMNEC JTC 1, Information technolog
e identical text is published as ITU-T Rec. X.680 (11/2008):

th edition cancels and replaces the third edition (ISO/IEC 8824-1:2002), which has be{
y revised. It also incorporates the _Amendments ISO/IEC 8824-1:2002/Amd.1:200
824-1:2002/Amd.2:2005, ISO/IEC 8824-1:2002/Amd.3:2006 and ISO/IEC 8824-1:2002/Amd.4:200
echnical Corrigendum ISO/IEC 8824-1:2002/Cor.1:2006.

824 consists of the following parts, under the general title Information technology — Abstract Synt
Dne (ASN.1):

- Specification of basic notatien
' Information object specifieation
- Constraint specification

' ParameteriZation of ASN.1 specifications
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I ntroduction

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
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e transfer syntax). ITU-T Rec. X.690 | ISO/IEC 8825-1, ITU-T Rec. X.691 | ISO/IEC 8825-2 and ITU-T(R]
SO/IEC 8825-4 specify three families of standardized encoding rules, called Basic Encoding Rules(BER
ncoding Rules (PER), and XML Encoding Rules (XER).

me users wish to redefine their legacy protocols using ASN.1, but cannot use standardized. éncoding rulej
ey need to retain their existing binary representations. Other users wish to have more complete control over
yout of the bits on the wire (the transfer syntax). These requirements are addressed by ITU-T Rec|
O/IEC 8825-3 which specifies an Encoding Control Notation (ECN) for ASN.1. ECN ¢nables designers tq
ecify the abstract syntax of a protocol using ASN.1, but to then (if they so wish)'tak€é complete or partial
e bits on the wire by writing an accompanying ECN specification (which may référence standardized Encod
r some parts of the encoding).

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

a)

given an (ordered) list of existing types, a value canbe formed as an (ordered) sequence of v
from each of the existing types; the collection of all possible values obtained in this way is a ne|

values from the list);

b) given an unordered set of (distinct) existing types, a value can be formed as an (unordered) set

one from each of the existing types; the collection of all possible unordered sets of values ol

c) given a single existing types‘a’value can be formed as an (ordered) list or (unordered) set of ze
more values of the existing type; the collection of all possible lists or sets of values obtained i

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 possil

obtained in thi§ way is a new type;

e)

given a type,/a new type can be formed as a subset of it by using some structure or order re
among-the-values.

h important aspeet/of combining types in this way is that encoding rules should recognize the combining d
oviding unambiguous encodings of the collection of values of the basic types. Thus, every basic type defi
e notation specified in this Recommendation | International Standard is assigned a tag to aid in the una
coding“af'values.

this way is a new type (the mechanism can again be extended to allow omission of some values);
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hos are mainly intended for machine use, and are not essential for the human notation defined in this Recom

i that they have distinct ta is therefore an important part of the use of this n
ince 1994) it is possible to specify the automatic allocation of tags.

ressed by

otation, but

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
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are 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.

va\ n . c delne ale umoble De pported-b A D ava neci he-1NOo 1on Yallla¥e ed Qr

Clauses 1 33 : d simpletypes—supported-k S otationto-beused o
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 basiccASN.[l
value notgtion, 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 typ|
definitipn 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 the complete encodin
of ASN.1 types.

=

Clause 38 jand 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-efigeneral utility, but which require np
additional jencoding rules.

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

Clause 52 |defines a notation which allows ASN.1 types specified in-a<version 1" specification to be identified as likel}y
to be extepded in "version 2", and for additions made in subsequent'versions to be separately listed and identified wit
their versipn number.

=]

Clause 53| defines a notation which allows ASN.1 type definitions to contain an indication of the intended errgr
handling 1f encodings are received for values which lie‘aurtside those specified in the current standardized definition.

Annex A |forms an integral part of this Recomimendation | International Standard, and specifies ASN.1 regulg
expressiors.

=

Annex B [forms an integral part of this ‘Recommendation | International Standard, and defines an ASN.1 modul
containing the definition of a set of time types providing the full functionality of ISO 8601. These types can b
imported from this ASN.1 module by-an application designer if the useful time types specified in clause 38 are nd
adequate fpr the application.

LAY

—

w

Annex C forms an integral partjof this Recommendation | International Standard, and specifies rules for type and valu
compatibility.

Annex D [forms an integral part of this Recommendation | International Standard, and records object identifier anfl
object des¢riptor values assigned in the ASN.1 series of Recommendations | International Standards.

jemy

Annex E forms, an integral part of this Recommendation | International Standard and specifies the currently define
encoding feférences and the Recommendation | International Standard that defines the semantics and detailed syntax g
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 TANA.

Annex G does not form an integral part of this Recommendation | International Standard, and provides examples and
hints on the use of the ASN.I 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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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

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

1 Scope

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

This Recommendation | International Standard:

— defines a number of simple types, with their tags, and specifies a notation\forteferencing these typ¢s and
for specifying values of these types;

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

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

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

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

2 Nor mative references

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

2.1 Identical Re¢omimendations | I nternational Sandards

—  ITUCRécommendation X.660 (2008) | ISO/IEC 9834-1:2008, Information technology — Open Systems
I nterconnection — Procedures for the operation of OS Registration Authorities: General procedurg¢s and
top’arcs of the International Object Identifier tree.

<\ ITU-T Recommendation X.681 (2008) | ISO/IEC 8824-2:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification.

— ITU-T Recommendation X.682 (2008) | ISO/IEC 8824-3:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

— ITU-T Recommendation X.683 (2008) | ISO/IEC 8824-4:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

— ITU-T Recommendation X.690 (2008) | ISO/IEC 8825-1:2008, Information technology — ASN.1
encoding Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER).

— ITU-T Recommendation X.691 (2008) | ISO/IEC 8825-2:2008, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).

— ITU-T Recommendation X.692 (2008) | ISO/IEC 8825-3:2008, Information technology — ASN.1
encoding rules: Specification of Encoding Control Notation (ECN).

ITU-T Rec. X.680 (11/2008) 1
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ITU-T Recommendation X.693 (2008) | ISO/IEC 8825-4:2008, Information technology — ASN.1
encoding rules: XML Encoding Rules (XER).

ITU-T Recommendation X.695 (2008) | ISO/IEC 8825-6:2008, Information technology — ASN.1
encoding rules: Registration and application of PER encoding instructions.

2.2 Additional references

ITU-R Recommendation TF.460-5 (1997), Sandard-frequency and time-signal emissions.

CCITT Recommendation T.100 (1988), International information exchange for interactive videotex.
ITU-T Recommendation T.101 (1994), International interworking for videotex services.

ISO International Register of Coded Character Sets to be used with Escape Sequences.

ISO/IEC 646:1991, Information technology — | SO 7-bit coded character set for information interchiange.
ISO/IEC 2022:1994, Information technology — Character code structure and extension technigues.

ISO/IEC 6523 (all parts), Data interchange — Structure for the identification of organizations and of ganization
parts.

ISO/IEC 7350:1991, Information technology — Registration of repertoires of graphic characterg from
I SO/IEC 10367.

ISO 8601:2004, Data elements and interchange formats — Information inter change — Representatjon of
dates and times.

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

The Unicode Standard, Version 3.2.0:2002. The Unicode Consortium. (Reading, MA, Addison-
Wesley)

NOTE 1 — The above reference is included because it ptovides names for control characters and spgcifies
categories of characters.

W3C XML 1.0:2000, Extensible Markup Language’(XML) 1.0 (Second Edition), W3C Recommendation,
Copyright © [6 October 2000] World Wide WebConsortium, (Massachusetts Institute of Technplogy,
Institut National de Recherche en Infermatique e en Automatique, Keio University),
http: //www.w3.or g/ TR/2000/REC-xml -20003006.

NOTE 2 — The reference to a document within this Recommendation | International Standard does not give it, as a stand-alone

ddcument, the status of a Recommendation or International Standard.

3 Definitions

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

31 Inter national Object | dentifier tree specification
This Recommendation | Interndtional Standard uses the following terms defined in ITU-T Rec. X.660 | ISQ/IEC
983441:

a) integer<valued Unicode label;

b) inteétmational object identifier tree;

¢) OID internationalized resource identifier;

d){ long arc;

e) _object identifier;

f) primary integer value;

g) secondary identifier;

h) Unicode label,
3.2 Information object specification
This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.681 | ISO/IEC 8824-
2:

a) information object;

b) information object class;

2 ITU-T Rec. X.680 (11/2008)
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¢) information object set;
d) instance-of type;
e) object class field type.

3.3 Constraint specification

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

a) component relation constraint;

b) table constraint.

34 Parameterization of ASN.1 specification

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.683 | ISOAEC 8824-

a) parameterized type;

b) parameterized value.

35 Structurefor identification of organizations

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

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

3.6 Universal Multiple-Octet Coded Character Set (UEYS)

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

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

c) combining character;

d) graphic symbol;

¢) group;
f) limited subset;
g) plane;

h) row;

i)  selected subset.

3.7 Representationfef dates and times

This Recommendation/| International Standard uses the following terms defined in ISO 8601:
a) Dbasic format;

b) -calendar date;

¢)\’~common year;

d) duration;

e) extended format;

f)  Gregorian calendar;
g) instant;

h) leap second;

i)  leap year;

j)  local time;

k) ordinal date;

1) recurring time interval

m) time axis;

ITU-T Rec. X.680 (11/2008) 3
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n) time interval;
0) time point;
p) time-scale;
q UTC;

r) week date.

3.8 Additional definitions

381 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 semgntics,
indeppndently of how it is represented in any encoding.

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

3.8.3 additional time type: A type defined as a subtype of the time type (see 3.8.83) by‘applying the property
settinp subtype notation to the time type or to a useful or defined time type.

384 ASN.1 character set: The set of characters, specified in clause 11, used in thes ASN. 1 notation.
3.85 ASN.1 specification: A collection of one or more ASN.1 modules.

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

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

3.8.7 bitstring type: A simple type whose distinguished valugsiare an ordered sequence of zero, one or more|bits.

NOTE — Where there is a need to carry embedded encodings of anlabstract value, the use of a bitstring (or an octetstring) type
without a contents constraint (see ITU-T Rec. X.682 | ISO/IE€ 8824-3, clause 11) is deprecated. Otherwise, the use|of the
enpbedded-pdv type (see clause 36) provides a more flexible mechanism, allowing the announcement of the abstract synthx and
of|the encoding of the abstract value that is embedded.

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

3.8.9 character property: The set of information associated with a cell in a table defining a character repertdire.
NOTE — The information will normally inclide'some or all of the following items:

a) a graphic symbol;

b) a character name;

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

d) whether it r€presents a digit;

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

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

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

3.8.12 ccharacter stringtypes: Simple types whose values are strings of characters from some defined charactgr 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 CF.

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

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 1'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 ITU-R Rec. TF.460-5. ITU-R has also defined the acronym for Coordinated\Unjversal
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 default encoding reference (for a module): An encoding reference that is specifiedunthe module Header
and if assumed in all type prefixes which do not contain an encoding reference.

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

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

3822 eement: A value of a governing type or an information objecf,of a governing information object |class,
distinguable from all other values of the same type or information objectsief the same class, respectively.

3.8.28 element sat: A set of elements, all of which are values lof a governing type, or information objecty of a
governing class.
NOTE — Governing class is defined in ITU-T Rec. X.681 | ISO/IEG.8824-2, 3.4.7.

3824 embedded-pdv type: A type whose set of valugs'is formally the union of the sets of values in all pgssible
abstrgct syntaxes. This type can be used in an ASN.1 spéeification that wishes to carry in its protocol an abstract|value
whos¢ type may be defined externally to that ASN. 1 specification. It carries an identification of the abstract syntajx (the
type) |of the abstract value being carried, as well as\an identification of the encoding rules used to encode that aljstract
value

3.8.2%5 encoding: The bit-pattern resulting’from the application of a set of encoding rules to an abstract value.

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

3.8.27 encoding instruction; Information which can be associated with a type using a type prefix or an endoding
contrgl section, and whichaffécts the encoding of that type by one or more ASN.1 encoding rules.

NOTE — An encodinginstruction does not affect the abstract values of a type, and is not expected to be visible to an applicption.

encoding.r'eference: A name (see Annex E) that identifies which encoding rules are affected by an endoding
tion in afype prefix or an encoding control section.

oding

types. Encoding rules also enable the values to be recovered from the representation, given knowledge of the type.
NOTE - For the purpose of specifying encoding rules, the various referenced type (and value) notations, which can 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).
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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).

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.

nee—ot-seb-tune
> TP

3.8.3¢ extension marker: A syntactic flag (an ellipsis) that is included in all types that form part of ar{ extgnsion
series

3837 extenson 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 zgro or
more fextension additions to the other.

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

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

3.840 extension series: A series of ASN.1 types which can be ordered/in, such a way that each successive type|in the
series|is formed by the addition of text at the extension insertion point.

3841 extensibletype: A type with an extension marker, or to swhich an extensible constraint has been applied.
NOTE — An extension marker can be textually present or can be ins¢fted by an EXTENSIBILITY-IMPLIED (see 13.4).

3842 external reference: A type reference, value reference, information object class reference, information pbject
referdnce, or information object set reference (which maysbe parameterized), that is defined in some other modul¢ than
the omie in which it is being referenced, and which is being referred to by prefixing the module name to the referenced
item.

EXAMPLE — Modul eNane. TypeRefeeréence

3843 external type: A type which is‘a‘part of an ASN.1 specification that carries a value whose type mjay be
defingd externally to that ASN.1 specification. It also carries an identification of the type of the value being carried.

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

3.8.4% governing (type); governor: A type definition or reference which affects the interpretation of a part pf the
ASN|l syntax, requiring thatpart of the ASN.1 syntax to reference values in the governing type.

3.8.46 identical type)definitions. Two instances of the ASN.1 "Type" production (see clause 17) are definged as
identical type definitions if, after performing the transformations specified in Annex C, they are identical orderef lists
of idgntical lexical items (see clause 12).

3.847 Olbinternationalized resource identifier type: The set of all OID internationalized resource identifigrs.

NOTE I\ This is a simple type whose values are a sequence of Unicode labels that identify a series of arcs leading from the root
tofa nede of the International Object Identifier tree, as specified by the ITU-T Rec. X.660 | ISO/IEC 9834-series.

NOTE 2 — The rules of ITU-T Rec. X.660 | ISO/IEC 9834-1 permit a wide range of authorities to independently associate
Unicode labels with an arc of the tree.

3.8.48 integer type: A simple type with distinguished values which are the positive and negative whole 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.

3.849 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.
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3.850 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 ITU-T Rec. X.681 | ISO/IEC 8824-2, and parameterization is
specified in ITU-T Rec. X.683 | ISO/IEC 8824-4.

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

3.852 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 ITU-T Rec. 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 unambigpously
id¢ntifies an object.

3.8.54 object identifier type: A simple type whose values are a sequence of primary integer valués_that identify a
serieq of arcs leading from the root to a node of the International Object Identifier tree, as specifiediby the ITU-T Rec.
X.66( | ISO/IEC 9834 series.

NOTE 1 — The rules of ITU-T Rec. X.660 | ISO/IEC 9834-1 permit a wide range of authorities_totihdependently assofiate a
primary integer value with an arc of the tree.

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

3.85% octetstring type: A simple type whose distinguished values are an qrderéd sequence of zero, one or| more
octetd, each octet being an ordered sequence of eight bits.

3.856 open systems interconnection: An architecture for computer{communication which provides a number of
terms|which are used in this Recommendation | International Standard préceded by the abbreviation "OSI".

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

3.857 opentypenotation: An ASN.1 notation used to denote a set of values from more than one ASN.1 type
NOTE 1 — The term "open type" is used synonymously with "open type notation" in the body of this Recommendption |
Infernational Standard.

NOTE 2 — All ASN.1 encoding rules provide unambiguous encodings for the values of a single ASN.1 type. They flo not
negessarily provide unambiguous encodings for, 'open type notation", which carries values from ASN.1 types that dre not
ngrmally determined at specification time. Knowledge of the type of the value being encoded in the "open type notatjon" is
needed before the abstract value for that fieldcan be unambiguously determined.

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

3.858 parent type (of a subtype): The type that is being constrained when defining a subtype, and which gqverns
the sybtype notation.
NOTE — The parent typ€may itself be a subtype of some other type.

3.8.59 production: A part of the formal notation (also called grammar or Backus-Naur Form, BNF) used to specify
ASNL.

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

3.8.6 recursive definition (nf a fypc-)~ A set of ASN 1 definitions which cannot be reordered so that all type used
in a construction are defined before the definition of the construction.

NOTE — Recursive definitions are allowed in ASN.1: the user of the notation has the responsibility for ensuring that those values
(of the resulting types) which are used have a finite representation and that the value set associated with the type contains at least
one value.

3.8.62 relative OID internationalized resour ce identifier type: A value which identifies an object by its 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.
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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.

3.8.67 sequencetypes: 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 1s-already
constfained.

3.8.70 set arithmetic: The formation of new sets of values or information objects using the operations of yinion,
interspction 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 setting (of a time property): One of a number of values that can be associated with’a given time property
(see 3.8.82 and the note in J.4.2).

NOTE — Any time property that applies to a particular time abstract value has only a single setting (see Table 6).

3.8.72  set types: Types defined by referencing a fixed, unordered, list of types“(Some of which may be declafed to
be opfional); each value in the set type is an unordered list of values, one from each component type.
NOTE — Where a component type is declared to be optional, a value of the set £ype heed not contain a value of that component
type.

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

3.8.74 simpletypes: Types defined by directly specifying theset of their values.

3.8.7% spacing character: A character in a characterirepertoire which is intended for inclusion with ggaphic
charafters in the printing of a character string but which'is represented in the physical rendition by empty spacg; it is
not ngrmally considered to be a control character (see\3.8.18).

NOTE — There may be a single spacing character(in the character repertoire, or there may be multiple spacing charactefs with

varying widths.
3.8.7¢6 subtype (of a parent type): A type whose values are a subset (or the complete set) of the values of|some
other [type (the parent type).

3.8.77 tag: Additional information, separate from the abstract values of the type, which is associated with |every
ASN|I type and which can be,charniged or augmented by a type prefix.

NOTE — Tag information_is-used in some encoding rules to ensure that encodings are not ambiguous. Tag information differs
fr¢m encoding instructions‘because tag information is associated with all ASN.1 types, even if they do not have a type preffix.

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

3.8.79 tagging: Assigning a new tag to a type, replacing or adding to the existing (possibly the default) tag.

3.8.8 time abstract value: An abstract value of the time type.

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

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

3.8.82 time property (of atime 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 timetype: 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.
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type: A named set of values.

| SO/IEC 8824-1:2008 (E)

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

typereference name: A name associated uniquely with a type within some context.

type prefix: Part of the ASN.1 notation that can be used to assign an encoding instruction or a tag to a type.

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
syntax

its en

odig.

unrestricted character string type: A type whose abstract values are values from a character a
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end of
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the extension addition group.
3896 version number: A number which can be associated with a version bracket (see 1.1.8).
NOTE — A version number cannot be added to an extensionsaddition which is not part of an extension addition group, |nor to
exfension additions to any type other than choice, sequence(or set.
3.897 white-space: Any formatting action that yields a space on a printed page, such as spaces or tabs.
4 Abbreviations
For thje purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax,Notation One
BER Basic Encodirig Rules of ASN.1
BMP Basic-Muttilingual Plane
DCC Data)Country Code
DNIC _ {{Pata Network Identification Code
ECN Encoding Control Notation of ASN.1
1ICD International Code Designator
IRI Internationalized Resource Identifier
OID Object Identifier
OSI Open Systems Interconnection
PER Packed Encoding Rules of ASN.1
ROA Recognized Operating Agency
UCS Universal Multiple-Octet Coded Character Set
URI Universal Resource Identifier
UTC Coordinated Universal Time
XML  Extensible Markup Language
ITU-T Rec. X.680 (11/2008) 9
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5 Notation

51 General

511 The ASN.1 notation consists of a sequence of characters from the ASN.1 character set specified in clause 11.

512 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.I1 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.I notation, and by specifying the ASN.1 semantics of
each sequence.

514 hrorderto-—spectty-thepermitted—sequernces—oftexteatTters;thrsRecommemdatromrntermatromat-Standard
uses 4 formal notation defined in the following subclauses.

5.2 Productions
521 All lexical items are named (see clause 12), and permitted sequences of lexical items are mamed.

522 A new (more complex) permitted sequence of lexical items is defined by means of aproduction. Thi} uses
the nagmes of lexical items and of permitted sequences of lexical items and forms a new naméd permitted sequefce of
lexicgl items.

523 Each production consists of the following parts, on one or several lines, in.order:

a) aname for the new permitted sequence of lexical items;

b) the characters

¢) one or more alternative sequences of lexical items, ds\defined in 5.3, separated by the character

524 A sequence of lexical items is present in the new-permitted sequence of lexical items if it is present in ¢ne or
more|of the alternatives. The new permitted sequetice of lexical items is referenced in this Recommenddtion |
Interrjational Standard by the name in 5.2.3 a) above:

NOTE - If the same sequence of lexical items appears in more than one alternative, any semantic ambiguity in the refulting
ngtation is resolved by associated text.

53 The alter native collections

531 Each alternative in a preduction (see 5.2.3.c) is specified by a list of names. Each name is either the nanje of a
lexicgl item, or is the name of a.permitted sequence of lexical items defined and named by some other production.

532 The permitted sequieénce of lexical items defined by each alternative consists of all sequences obtained by
taking any one of the sequeénces (or the lexical item) associated with the first name, in combination with (and followed
by) amy one of the seguences (or lexical item) associated with the second name, in combination with (and follow¢d by)
any ope of the sequences (or lexical item) associated with the third name, and so on up to and including the lastjname
(or lekical item)in the alternative.

54 Non-spacing indicator

If the non-spacing indicator "&" (AMPERSAND) is inserted between these items in production sequences, then the
lexical item that precedes 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 lexical item "<" is to be immediately followed by an XML tag name.

55 Example of a production

551 The production:

ExampleProduction ::=
bstring
|  hstring

10 ITU-T Rec. X.680 (11/2008)


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

| "{" IldentifierList"}"

associates the name "ExampleProduction" with the following sequences of lexical items:

552

a) any "bstring" (a lexical item); or
b) any "hstring" (a lexical item); or

¢) 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).

"} "'

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

5.6

Each
Empt
lines.

57

The ¢
are to|

Ni
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58

This
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QUO
prody

59

This 1
name
QUO

5.10

In orgler to make productions miore concise and more readable, the following short-hand notations are used

defin
Rec.

K.681 | ISO/IEC 88242)ITU-T Rec. X.682 | ISO/IEC 8824-3 and ITU-T Rec. X.683 | ISO/IEC 8824-4:

L_avaut
oty Out

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

Recursion

roductions in this Recommendation | International Standard are frequently recursive. [n)this case the produ|
be continuously reapplied until no new sequences are generated.

DTE — In many cases, such reapplication results in an infinite set of permitted sequences of lexical items. Some or all
uences in the set may themselves contain an unbounded number of lexical items. This{s/not an error.

Referencesto per mitted sequences of lexical items

Recommendation | International Standard references a permitted\sequence of lexical items (part of the A
on) by referencing the name that appears before the "::=" ina production; the name is surrounded b
TATION MARK (34) character (") to distinguish it from_natural language text, unless it appears as par
ction.

Referencesto alexical item

Recommendation | International Standard references a lexical item by using the name of the lexical item; wh
appears in natural language text, and“eeuld be confused with such text, then it is surrounded b
TATION MARK (34) character (").

Short-hand notations

tion of permitted sequences of lexical items in this Recommendation | International Standard and also in I

a)  An asterisk«(*) following two names, "A" and "B", denotes the "empty" lexical item (see 12.7), or
the permitted sequences of lexical items associated with "A", or an alternating series of one
sequences of lexical items associated with "A" and one of the sequences of lexical items associate
'BY, both starting and finishing with one associated with "A". Thus:

C::=AB*

line.
bveral

ctions

of the

ASN.1
y the
t of a

en the
y the

n the
TU-T

ne of
bf the
i with

is equivalent to:

C ::=D | empty
D::=A|ABD

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

N

511

5.11.]
can H
mech
Thus,

5.11.1
whersg
"com
gover
precis

Wher

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

A

ABA
ABABA
ABABABA

sequence of lexical items associated with "A". Thus:
Fi=A?
is equivalent to:

F::=empty | A

DTE — These short-hand notations take precedence over the juxtaposition of lexical items in production sequences (see 5

Value references and the typing of values

| The ASN.1 value assignment notation enables @,iame to be given to a value of a specified type. This
e used wherever a reference to that value is meeded. Annex C describes and specifies the value ma
hnism that allows a value reference name for'a’value of one type to identify a value of a second (similar
a reference to the first value can be used wherever a reference to a value in the second type is required.

P In the body of the ASN.1 standards normal English text is used to specify legality (or otherwise) of cons

more than one type is involved. " .These legality specifications generally require that two or more typ
batible". For example, the type' used in defining a value reference is required to be "compatible witl
ning type when the value reference is used. The normative Annex C uses the value mapping concept to
e statement about whether any given ASN.1 construct is legal or not.

The ASN.4 model of type extension

decoding an\éxtensible type, a decoder may detect:
a) «th¢ 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 seque;

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

2.2).

name
pping
type.

tructs
es be
1" the
bive a

ce or
brated

set type, or of an unknown alternative in a choice type, or an unknown enumeration in an enum

type, or of an unexpected length or value of a type whose constraint is extensible.

In formal terms, an abstract syntax defined by the extensible type X contains not only the values of type X, but also the
values of all types that are extension-related to X. Thus, the decoding process never signals an error when either of the
above situations (a or b) is detected. The action that is taken in each situation is determined by the ASN.1 specifier.

NOTE - Frequently the action will be to ignore the presence of unexpected additional extensions, and to use a default value or a
"missing" indicator for expected extension additions that are absent.

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

12
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7 Extensibility requirementson encoding rules

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

7.1 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 tvpe Y obtains an abstract value composed of:

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

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

The ¢ncodings in c¢) shall be capable of being included in a later encoding of a value of Ypifiso required By the
appligation. That encoding shall be a valid encoding of a value of X.

Tutofial example: If system A is using an extensible root type (type X) that is a sequefce type or a set type wjith an
extengion addition of an optional integer type, while system B is using an extension;related type (type Y) that hds two
extenpion additions where each is an optional integer type, then transmission by(Byof a value of Y which omits the
integgr value of the first extension addition and includes the second must not be ¢onfused by A with the presence fof 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 yalue received from B, if so required by the
appligation protocol.

7.2 All ASN.1 encoding rules shall specify the encoding and-decoding of the value of an enumerated type|and a
choicp type in such a way that if a transmitted value is in the setf eéxtension additions held in common by the erjcoder
and the decoder, then it is successfully decoded; otherwise, itshall be possible for the decoder to delimit the endoding
of it gnd to identify it as a value of an (unknown) extensionsaddition.

7.3 All ASN.1 encoding rules shall specify the-encoding and decoding of types with extensible constraijnts in
such p way that if a transmitted value is in the sgtof extension additions held in common by the encoder and the
decoder, then it is successfully decoded, otherwise.it shall be possible for the decoder to delimit the encoding of 4nd to
identify it as a value of an (unknown) extensionaddition.

In all|cases, the presence of extension additions shall not affect the ability to recognize later material when a typ¢ with
an exfension marker is nested inside some other type.

NOTE 1 — All variants of the Basie’ Encoding Rules of ASN.1 and the Packed Encoding Rules of ASN.1 satisfy al] these
requirements. Encoding rules.defined using ECN do not necessarily satisfy all these requirements, but may do so.

NOTE 2 — PER and BER do.net identify the version number in the encoding of an extension addition. Encodings specified using
ECN may or may not previde such identification.

8 Tags

8.1 Actag 1s specified (either within the text of this Recommendation | International Standard or by using & type
prefiy) by'giving a class and a number within the class. The class is one of:

BRversak:
—  application;
—  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 — Subclause 31.2 includes the restriction that users of this notation are not allowed to explicitly specify universal class
tags in their ASN.1 specifications. There is no formal difference between use of tags from the other three classes. Where
application class tags are employed, a private or context-specific class tag could generally be applied instead, as a matter of user
choice and style. The presence of the three classes is largely for historical reasons, but guidance is given in G.2.12 on the way in
which the classes are usually employed.
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84 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.

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

85 Some encoding rules require a canonical order for tags. To provide uniformity, a canonical order for fags is
defingd 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 thosd with
application class tags, followed by those with context-specific tags, followed by those with privatq class

INIVERSAL 10
INIVERSAL 11
INIVERSAL 12
INIVERSAL 13
INIVERSAL 14
INIVERSAL 15
INIVERSAL 16
INIVERSAL 17

Enumerated type

Embedded-pdv type

UTF8String type

Relative object identifier type

The time type

Reserved for future editions of this Recommendation | International Standard
Sequence and Sequence-of types

Set and Set-of types

tags;
b) within each class of tags, the elements or alternatives shall appear in<ascending order of thejir tag
numbers.
Table 1 - Universal class tag assignments
INIVERSAL 0 Reserved for use by the encoding rules
UNIVERSAL 1 Boolean type
INIVERSAL 2 Integer type
UNIVERSAL 3 Bitstring type
INIVERSAL 4 Octetstring type
UNIVERSAL 5 Null type
INIVERSAL 6 Object identifiertype
UNIVERSAL 7 Object descriptor type
INIVERSAL 8 External\type and Instance-of type
INIVERSAL 9 Real type

INIVERSAL 18-22, 25-30
INTVERSAL 23-24

Character string types
UTCTi ne and Gener al i zedTi e

DATE, TT'VE- U= DAY, DATE- TT IVE and DORATION respecuvely

|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l
|l

UNIVERSAL 31-32

UNIVERSAL 35 OID internationalized resource identifier type
UNIVERSAL 36 Relative OID internationalized resource identifier type
UNIVERSAL 37-... Reserved for addenda to this Recommendation | International Standard
9 Encoding instructions
9.1 An encoding instruction is assigned to a type using either a type prefix (see 31.3) or an encoding control

section (see clause 54).
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9.2 A type prefix may contain an encoding reference. If it does not, the encoding reference is determined by the
default encoding reference for the module (see 13.5).

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

94 An encoding instruction consists of a sequence of lexical items specified in the Recommendation |
International Standard determined by the encoding reference (see Annex E).

9.5 Multiple encoding instructions with the same or with different encoding references may be assigned to a type
(using either or both of type prefixes and an encoding control section). Encoding instructions assigned with 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,of both
of type prefixes and an encoding control section) is specified in the Recommendation | International “Stqndard
deterined by the encoding reference (see Annex E), and is not specified in this Recommendation |HInternational
Standard.

9.7 If an encoding instruction is assigned to the "Type" in a "TypeAssignment", it becomes)associated with the
type, pnd is applied wherever the "typereference" of the "TypeAssignment" is used. This includes use in other mgdules
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).

10.2 The ASN.1 notation for a value of a type shall be "Value" (see K7.7).
NOTE — It is not in general possible to interpret the value notation without kiowledge 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 ITU-T Rec. X.683 | ISQ/IEC
882444, 8.2), or "ParameterizedValueSetTypeAssignment" (s€eITU-T Rec. X.683 | ISO/IEC 8824-4, 8.2).

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

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

1 The ASN.1 character—set

111 A lexical item shall eonsist of a sequence of the characters listed in Table 2 except as specified in 11.2, 11.3
and 1]1.4. In Table 2, characters’are identified by the names they are given in ISO/IEC 10646.

ITU-T Rec. X.680 (11/2008) 15


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

Table2 —ASN.1 characters

Ato Z (LATIN CAPITAL LETTER A to LATIN CAPITAL LETTER Z)
atoz (LATIN SMALL LETTER A to LATIN SMALL LETTER Z)
0to9 (DIGIT ZERO to DIGIT 9)
! (EXCLAMATION MARK)
" (QUOTATION MARK)
& (AMPERSAND)
' (APOSTROPHE)
( (LEFT PARENTHESIS)
) (RIGHT PARENTHESIS)

*x (ASTERICIC
\es

AY
T Ts)

, (COMMA)

- (HYPHEN-MINUS)

. (FULL STOP)

/ (SOLIDUS)

(COLON)

(SEMICOLON)
(LESS-THAN SIGN)
(EQUALS SIGN)
(GREATER-THAN SIGN)
(COMMERCIAL AT)

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

(LEFT CURLY BRACKET)
(VERTICAL LINE)

(RIGHT CURLY BRACKET)

A -t

>‘—"_‘@V

—— — o~

NOTE — Where equivalent derivative standards are developed by national standards bodies, additional characters may appear in
th¢ 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 Jower-
cape letters is without meaning, the syntactic distinction achieved by dictating the case of the first character of certain|of the
abpve lexical items has te_ be’ achieved in some other way. This is to allow valid ASN.1 specifications to be written in Jarious
lapguages.

11.2 Where thé¢notation is used to specify the value of a character string type, all characters for the d¢fined
charafter set can\gppear 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).

114 YV IICIT l.ilC I1OLatIOIl IS USCA 1O prblfy LhC VdiUC de UlllLUL‘lC 1d‘UCl, dil bhdldblclb dliUWCU I d UlllbUL‘lb label
can appear in ASN.1 notation.

115 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.
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12 ASN.1 |exical items

12.1 General rules

1211 The following subclauses specify the characters in lexical items. In each case the name of the lexical item is
given, together with the definition of the character sequences which form the lexical item.

12.1.2  The lexical items specified in the subclauses of this clause 12 (except multiple-line "comment", "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  Lexical items may be separated by one or more occurrences of white-space (see 12.1.6) or comments (see

12.6) rexcept—whem theTor=spacmgmdtcator— & —(see—54)Tsused— withimamr X Fyped Vatue*—production (see

16.2)] white-space may appear between lexical items, but the "comment" lexical item shall not be present.

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

12.1.% A lexical item shall be separated from a following lexical item by one or more instances of white-space or
comnpent if the initial character (or characters) of the following lexical item is a permitted character (or charactefs) for
inclugion at the end of the characters in the earlier lexical item.

12.1.6  This Recommendation | International Standard uses the terms "newline", and\"white-space". In repres¢nting
whiterspace and newline (end of line) in machine-readable specifications, any onecor more of the following charpcters
may be used in any combination (for each character, the character name and character code specified in The Unicode
Standard are given):

For white-space:

HORIZONTAL TABULATION (9)
LINE FEED (10)

VERTICAL TABULATION (11)
FORM FEED (12)

CARRIAGE RETURN (13)
SPACE (32)

For ngwline:

LINE FEED (10)

VERTICAL TABULATION:(I1)
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| Typerefefences
Namgd of lexical.ittm — typereference

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

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

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

12.3 Identifiers
Name of lexical item — identifier

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

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

Name of lexical item — valuereference

A "valuereference" 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 distinguished from an "identifier" by the context in which it
appears.

125

M odule references

Name of lexical item — modulereference

A "modulereference" shall consist of the sequence of characters specified for a "typereference" in 12.2. In analyzing an

"

instan
apped
12.6

Namg

12.6.]
betwg

" "

Comments
of lexical item — comment

| A "comment" is not referenced in the definition of the ASN.1 notation. It may, however, appear at an)
en other lexical items, and has no syntactic significance.

ich it

time

NOTE — Nonetheless, in the context of a Recommendation | International Standard that usesNASN.1, an ASN.1 commenit may
coptain normative text related to the application semantics, or constraints on the syntax.
12.6.2  The lexical item "comment" can have two forms:
a)  One-line comments which begin with "- - " as defined in 12.63;
b) Multiple-line comments which begin with "/ *" as definedn 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
hyphgns 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.df-a comment beginning with "- - " includes the adjacent

chara
inclug

12.6.4
same
found
speci
the ch

N

ch

12.7
Namg

The '
sequg

Cters "/ *" or "*/ ", these have no special meaning and are considered part of the comment. The commen
le graphic symbols which are not in the character sepspecified in 11.1 (see 11.3).

I Whenever a "comment" begins with "/ * "t shall end with a corresponding "*/ ", whether this "*/ " is
line or not. If another "/ *" is found beforg a "*/ ", then the comment terminates when a matching "*/ " has
for each "/ *". If a comment beginning‘with "/ *" includes two adjacent hyphens "- - ", these hyphens ha
|l meaning and are considered part ofithe comment. The comment may include graphic symbols which are
aracter set specified in 11.1 (see 11.3).

DTE — This allows the user to commieiit parts of an ASN.1 module that already contain comments (whether they begin v
or "/ *") by simply inserting /'f **at the beginning of the part to be commented and "*/" at its end, provided there
practer string values within the ‘part to be commented out that contain "/ *" or "*/ ".

Empty lexical-item

of lexical item~&mpty

nces are'specified, to indicate that absence of all alternatives is possible.

12.8

t may

n the
been
ve no
not in

ith "-
are no

empty" item ‘contains no characters. It is used in the notation of clause 5 when alternative sets of prodyiction

Numbers

Name of lexical item — number

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

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

129

Real numbers

Name of lexical item — realnumber

A "realnumber" shall consist of an integer part that is a series of one or more digits, and optionally a decimal point (.).
The decimal point can optionally be followed by a fractional part which is one or more digits. The integer part, decimal
point or fractional part (whichever is last present) can optionally be followed by an e or E and an optionally-signed

18
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exponent which is one or more digits. The leading digit of the exponent shall not be zero unless the exponent is a
single digit.

12.10 Binary strings

Name of lexical item — bstring

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

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

B

EXAMPLE -' 01101100' B

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

1211 XML binary string item
Namg of item — xmlbstring

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

EXAMPLE - 01101100

This §equence of characters is also a valid instance of "xmlhstring" and "xmilcstring". In analyzing an instance of jise of
this nptation, an "xmlbstring" is distinguished from an "xmlhstring" or "xmlgstring" by the context in which it appears.

1212 Hexadecimal strings
Namgd of lexical item — hstring

12121 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 fair of
charagters:

"H
EXAMPLE —' AB0196' H
Occufrences of white-space withinja hexadecimal string lexical item have no significance.

12,122 Each character is pysed'to denote the value of a semi-octet using a hexadecimal representation.

1213 XML hexadecimal stringitem
Namgq of item —xmilhstring

12131 Amn,'xmlhstring" shall consist of an arbitrary number (possibly zero) of the characters:
0:123456789ABCDEFabcedef

or white-space. Any white-space characters that appear within a hexadecimal string item have no significance.
EXAMPLE — Ab0196

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

12.13.3 Some instances of "xmlhstring" are also valid instances of "xmlbstring" and "xmlcstring". In analyzing an
instance of use of this notation, an "xmlhstring" is distinguished from an "xmlbstring" or "xmlcstring" by the context in
which it appears.

12.14 Character strings

Name of lexical item — cstring
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12.14.1 A "cstring" shall consist of an arbitrary number (possibly zero) of graphic symbols and spacing characters
from the character set referenced by the character string type, preceded and followed by a QUOTATION MARK (34)
character ("). If the character set includes a QUOTATION MARK (34) character, this character (if present in the
character string being represented by the "cstring") shall be represented in the "cstring" by a pair of QUOTATION
MARK (34) characters on the same line with no intervening spacing character. The "cstring" may span more than one
line of text, in which case the character string being represented shall not include spacing characters in the position
prior to or following the end of line in the "cstring". Any spacing characters that appear immediately prior to or
following the end of line in the "cstring" have no significance.

NOTE 1 — The "cstring" can only be used to unambiguously represent (on a printed page) character strings for which every

character in the string being represented has either been assigned a graphic symbol, or is a spacing character. Where a character

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

NQ character-stringrepresented-by—a—cstring consists—of the-characters—associated—with-the—graphic—synbgls and
sppeing characters. Spacing characters immediately preceding or following any end of line in the "cstring”" are not past|of the
character string being represented (they are ignored). Where spacing characters are included in the "cstring", or Whgre the
graphic symbols in the character repertoire are not unambiguous in a printed representation, the character string.denoted by
"chtring" may be ambiguous in that printed representation.

EXAMPLE 1 - Bk B T #.-

EXAMPLE 2 — The "cstring":
" ABCDE FGH
| IK" " XYZ"

" ing"

can bg used to represent a character string value of type | A5St ri ng. The value represented consists of the charactgrs:

ABCDE  FGHI JK" XYZ

wherg¢ the precise number of spaces intended between E and F can<be“ambiguous in a printed representation if a
propdrtional spacing font (such as is used above) is used in the printed specification, or if the character repgrtoire
contajns multiple spacing characters of different widths.

12.142 When a character is a combining character (see Ann¢x*H) it shall be denoted in a printed representation [of the
"cstripg" as an individual character. It shall not be overptinted with the characters with which it combines. |[(This
ensurps that the order of combining characters in the stridg/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
corregponding "cstring" should be printed as two.characters and not as the single character é.

12.1% XML character string item

Namg of item — xmlcstring

121581 An "xmlcstring" shall ‘eonsist of an arbitrary number (possibly zero) of the following ISO/IEC |0646
charafters:

a) HORIZONTAL TABULATION (9);

b) LINEEEED (10);

¢) CARRIAGE RETURN (13);

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

¢) any character whose ISO/IEC 10646 character code is in the range 57344 (EQ00 hex) to 65533 (FFFD
hex), inclusive;

f) any character whose ISO/IEC 10646 character code is in the range 65536 (10000 hex) to 1114111
(10FFFF hex), inclusive.
NOTE — Additional restrictions are imposed by the requirement that the "xmlcstring", in an instance of use, shall contain only
characters permitted by the governing character string type.

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

12.15.3 An "xmlcstring" is used to represent the value of a restricted character string (see 41.9), and can be used to
represent all combinations of ISO/IEC 10646 characters, either directly, or by using the escape sequences specified
below.
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NOTE 1 — An "xmlcstring" cannot be used to represent characters that are not present in ISO/IEC 10646, such as some of the
control characters which can appear in Gener al St ri ng, nor can it represent characters which might be defined with ISO/IEC
10646 character codes above 10FFFF hex.

NOTE 2 — The characters LINE FEED (10) and CARRIAGE RETURN (13) and the pair CARRIAGE RETURN + LINE FEED
are not distinguished when processed by conforming XML processors.

12.15.4 If the characters "&" (AMPERSAND), "<" (LESS-THAN SIGN) or ">" (GREATER-THAN SIGN) are
present in an abstract character string value being represented by "xmlcstring" (see 41.9), they shall be represented in
the "xmlcstring" by either

a) the escape sequences specified in 12.15.8; or

b) the escape sequences "&amp;", "&It;" or "&gt;" respectively. These escape sequences shall not contain
white-space (see 12.1.6).

12.185 If a character with an ISO/IEC 10646 character code in column 1 of Table 3 is present in thetabstract
charafter string value being represented by the "xmlcstring" (see 41.9), it shall be represented by the charactetsequence
in column 2 of Table 3. These character sequences shall not contain white-space (see 12.1.6).

NOTE — This does not include characters with decimal character codes 9, 10, and 13, and all the letters in' these chjracter
sefjuences are lower-case.

Table 3 — Escape sequences for control charactersin an " xmlcstring®

1SO/IEC 10646 "xmlcstring” 1SO/IEC 10646 "xmlcstring”
character code representation character code representation
0 (0 hex) <nul/> 17 (11 hex) <dcl/>
1 (1 hex) <soh/> 18 (12 hex) <dc2/>
2 (2 hex) <stx/> 19 (13 hex) <dc3/>
3 (3 hex) <etx/> 20 (14 hex) <dc4/>
4 (4 hex) <eot/> 21 (15 hex) <nak/>
5 (5 hex) <eng/> 22:¢16 hex) <syn/>
6 (6 hex) <ack/> 23 (17 hex) <etb/>
7 (7 hex) <bel/> 24 (18 hex) <can/>
8 (8 hex) <bs/> 25 (19 hex) <em/>
11 (B hex) <vt/> 26 (1A hex) <sub/>
12(C hex) <ft/> 27 (1B hex) <esc/>
14 (E hex) <so/> 28 (1C hex) <is4/>
15 (F hex) <si/> 29 (1D hex) <is3/>
14 (10 hex) <dler> 30 (1E hex) <is2/>
31 (1F hex) <isl/>

12.196 When "xmlcstring”-is used within an "XMLTypedValue" (see 16.2) forming part of an XER encoding (see
ITU-T Rec. X.693 | ISO/EC 8825-4), it may contain adjacent HYPHEN-MINUS (45) characters. When used within an
instarjce of XML value notation in an ASN.I module, it shall not contain two adjacent HYPHEN-MINUS chargcters.
If thig character sequence is present in an abstract character string value being represented by the "xmlcstring"|in an
ASNJl modulesthen at least one of the adjacent HYPHEN-MINUS characters shall be represented by the dscape
sequdnces speeified in 12.15.8.

12,18 7" When "xmlcstring" is used within an "XMLTypedValue" forming part of an XER encoding (see ITU-T Rec.
X.693 [ ISO/MEC 8825-4), it may contain adjacent ASTERISK (42) and SOLIDUS (47) characters in any order. When
used within an instance of XML value notation in an ASN.1 module, it shall not contain adjacent ASTERISK and
SOLIDUS characters (in any order). If this character sequence is present in an abstract character string value being
represented by the "xmlcstring", then at least one of the adjacent ASTERISK and SOLIDUS characters shall be
represented by the escape sequences specified in 12.15.8.

12.15.8 Any character that can appear directly in an "xmlcstring" can also be represented in the "xmlcstring" by an
escape sequence of the form "&#n;" (where n is the ISO/IEC 10646 character code in decimal notation) or of the form
"&f#txn;" (where n is the ISO/IEC 10646 character code in hexadecimal notation). These escape sequences shall not
contain white-space (see 12.1.6).

NOTE 1 — Leading zeros are permitted in the decimal and hexadecimal values of "n" and both lower-case and upper-case letters
"A"-"F" can be used in the hexadecimal value.
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NOTE 2 — If the escape sequences "&#n" and "&#xn" are used for ISO/IEC 10646 characters which are not in the Basic
Multilingual Plane (BMP), the value of "n" will be greater than 65535 (FFFF hex).

EXAMPLE — The "xmlcstring":
ABCD&#233; FGH&H#XEE;JK&amp;XYZ

can be used to represent a character string value of type UTF8String. The value represented consists of the characters:
ABCD¢ FGHIJK&XYZ

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.

12.1(‘ Thcd‘lllp:cbhal a\.,tu Stl Illu:cl\lba: ;tclll
Namg of item — simplestring

A "sifplestring" shall consist of one or more ISO/IEC 10646 characters whose character code is in thexange 32 tp 126,
precefled and followed by a QUOTATION MARK (34) character ("). It shall not contain a QUOTATION MARK (34)
charafter ("). The "simplestring" may span more than one line of text, in which case any character$ tepresenting end-of-
line ghall 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.

1217 Timevalue character strings
Namg of item — tstring

A "tsfring" shall consist of one or more of the characters:
0123456789+ -:.,/ CDHMRPSIWYZ

precefled 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 timevalue character stringitem

Namg of item — xmltstring

An "qmltstring" shall consist of one or more.ofithe characters:
0123456789+ -.%+, /] CDHMRPSTWYZ

NOTE — The "xmltstring" lexical itemgis\only used in the XML value notation of the time type.

12.19 Theproperty and-setting names lexical item
Namg of item — psname

A "pgname" shall con$isp of an arbitrary number (one or more) of letters, digits and hyphens. The initial charactet shall
be an upper-case Jdetter. A hyphen shall not be the last character. A hyphen shall not be immediately followed by
anothpr 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 lexical item —": : =

This lexical item shall consist of the sequence of characters:

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

12.21 Range separator

Name of lexical item —". .

This lexical item shall consist of the sequence of characters:
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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).

12.23 Le€ft version brackets

Namgd of lexical item — "[ [ "

This lexical item shall consist of the sequence of characters:

[l

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

Namgq of lexical item — "] ] "

This lexical item shall consist of the sequence of characters:

1]

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

12.2% Encoding references

Namg of item — encodingreference

An "gncodingreference" shall consist of a sequence of chartactérs as specified for a "typereference" in 12.2, except that

no loyer-case letters shall be included.

NOTE — Currently defined encoding references are listéd in Annex E with the Recommendation | International Standa
specifies the syntax and semantics of the corresponding encoding instructions. The "encodingreference" shall consist only|
sefluences listed in Annex E in this or in future vergions of this Recommendation | International Standard.

12.2¢ Integer-valued Unicode labels
Namgd of lexical item — integerUnicpde¢Label

This |exical item shall consist of-an arbitrarily long sequence of ISO/IEC 10646 characters in the range 0 (I
ZERQ) to 9 (DIGIT NINE),that/identify an arc of the International Object Identifier tree. It shall not commence
0 (DIGIT ZERO) characterunless it has only a single character and the primary integer value of the associated
the International Objeet-{dentifier tree is zero.

12.27 Non-integer Unicode labels
Namg of lexieal item — non-integerUnicodeLabel

This lekical item shall consist of an arbitrarily long sequence of ISO/IEC 10646 characters that satisfies the cons

Fd that
of the

IGIT
vith a
arc of

raints

specitied in I[TU-T Rec. X.660 [ ISO 9834-T, 7.2.5 and identifies and arc of the International Object Identifier tree. For
lexical parsing purposes, it shall not consist only of characters that would enable it to be identified as an

"integerUnicodeLabel".

12.28 XML end tag start 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).
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12.29

Name

XML singletag end item

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 trueitem

Name

of item — "true"

12.30.1 This item shall consist of the sequence of characters:

12.30

true

2 In analyzing an instance of use of this notation, a "true" is distinguished from a "valuereference"

"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).

1231

Namg

12.3]

or of

12.3]
or an

XML boolean extended-trueitem

of item — extended-true

1 This item shall consist of either the sequence of characters:
true

he single character:
1  (DIGIT ONE)

Oor an

2 In analyzing an instance of use of this notation, an "extended-true" is distinguished from a "valuerefefence"

'identifier" or an instance of XML boolean "true" by the context in which it appears.

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

12.32

Namg

12.32

12.32
"iden

XML boolean falseitem
of item — "false"

1 This item shall consist of the sequence-of characters:

false

2 In analyzing an instancecof\use of this notation, a "false" is distinguished from a "valuereference"
ifier" or an instance of XML boolean "extended-false" by the context in which it appears.

NOTE — This sequence does fiot contain any white-space characters (see 12.1.2).

12.33
Namg

12.33

or of

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

1 This-item shall consist of either the sequence of characters:
false

he-single character:;

or an

0 (DIGIT ZERO)

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

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

12.34 XML real not-a-number item

Name of item — "NaN"

12.34.1 This item shall consist of the sequence of characters:

24
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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

12.35.2 In analyzing an instance of use of this notation, an "INF" is distinguished from any other lexical item

com

encing with an npper-case letter by the context in which it appears

N

12.36
Namg

12.36
are to

12.36

types
chara

space
12.36

12.36
"Instq

12.34

"Typ 4
recur
N

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

XML tag namesfor ASN.1 types
of item — xmlasnltypename

1 This Recommendation | International Standard uses the item "xmlasnltypename" wheén ASN.1 built-in
be used as XML tag names.

2 Table 4 lists the character sequences that are to form the "xmlasnltypename® for each of the ASN.1 b
listed in 17.2. The ASN.1 built-in type is identified in column 1 of Table ;4 by its production name.
bter sequence which shall be used for "xmlasnltypename" is identified in. column 2 of Table 4, with no
before or after these character sequences.

3 The "xmlasnltypename" for the "UsefulType"s (see 45.1) shallbe the "typereference" used in their defir

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

L5 If the ASN.1 built-in type is a "PrefixedType" then theé.type which determines the "xmlasn1typename" sh
" in the "PrefixedType" (see 31.1.5). If this is itself a "PrefixedType", then this subclause 12.36.5 sh
ively applied.

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

Table 4—<Charactersin xmlasnltypename

types

hilt-in
The
white-

ition.

r the

all be
all be

ASN.1 type production name Charactersin xmlasnltypename
BitStringType BIT STRING
BooleanType BOOLEAN
ChoiceType CHOICE
DateType DATE
[DateTimeType DATE TIME
DurationType DURATION
EmbeddedPDV Type SEQUENCE
[EnumeratedType ENUMERATED
Extérnal Type SEQUENCE

nstanceOfType SEQUENCE
IntegerType INTEGER
IRIType OID _IRI
NullType NULL
ObjectClassFieldType See ITU-T Rec. X.681 | ISO/IEC 8824-2, 14.10 and 14.11
ObjectldentifierType OBJECT _IDENTIFIER
OctetStringType OCTET_STRING
PrefixedType See 12.36.5

RealType REAL

RelativelRIType RELATIVE OID_IRI
RelativeOIDType RELATIVE _OID
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RestrictedCharacterStringType

Thetypename (e.g. | ASSt ri ng)

SequenceType SEQUENCE
SequenceOfType SEQUENCE_OF
SetType SET

SetOfType SET OF
TimeType TIME
TimeOfDayType TIME _OF DAY
UnrestrictedCharacterStringType SEQUENCE

12.37

Single character lexical items

Namg

A lex

s of lexical items —

n {"
n } n
"<H
nn

"/ "
"(H
")H
H[H
H]H
"' (HYPHEN-MINUS)

nn

n_n

™ (QUOTATION MARK)
" " (APOSTROPHE)

" (SPACE)

"@

"|Vl

H! "

nan

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

26
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racter

in this
.682 |

ABSENT ENCCDED | NTERSECTI ON SEQUENCE
ABSTRACT- SYNTAX ENCODI NG- CONTROL | SC646Stri ng SET
ALL END MAX SETTI NGS
APPLI CATI ON ENUVERATED M N Sl ZE
AUTQOVATI C EXCEPT M NUS- | NFI NI TY STRI NG
BEG N EXPLICIT NOT- A- NUMBER SYNTAX
BIT EXPORTS NULL T61Stri ng
BMPSITT g EXTENSTBI LT TY NUeri cString TAGS
BOOLEAN EXTERNAL OBJECT Tel etexString
BY FALSE Ohj ect Descri pt or TI ME
CHARRCTER FROM CCTET TI ME- OF- DAY
CHO fE CGeneral i zedTi me oF TRUE
CLASE General String AODIR TYPE- | DENTI FI ER
COVPONENT G aphicString OPTIl ONAL UNI G\
COVPONENTS I A5String PATTERN UNKQUE
CONSTRAI NED | DENTI FI ER PDV UNI VERSAL
CONTAI NI NG IMPLICIT PLUS- I NFI NI TY Uni versal String
DATE | MPLI ED PRESENT UTCTi ne
DATE; TI ME | MPORTS Pri nt abl eSt rikng UTF8Stri ng
DEFADLT I NCLUDES PRI VATE Vi deot exStri ng
DEFI NI TI ONS I NSTANCE REAL Vi sibleString
DURATT ON I NSTRUCTI ONS RELATYVE- O D W TH
EVMBEDDED I NTEGER RELATIVE-OQ D- I R
Lexical items with the above names shall consist of{the sequence of characters in the name, and are reserved cha
sequelnces.
NOTE 1 — White-space does not occur in these.sequences.
NOTE 2 — The keywords CLASS, CONSTRANNED, CONTAI NI NG ENCODED, | NSTANCE, SYNTAX and UNI QUE are not used
R¢commendation | International Standard; they are used in ITU-T Rec. X.681 | ISO/IEC 8824-2, ITU-T Rec. X
ISP/IEC 8824-3 and ITU-T Rec. X 683 FISO/IEC 8824-4.
13 M odule definition
13.1 A "ModuleDefinition" is specified by the following productions:
M oduleDefinition ::=
M odulel dentifier
DEFI NI TI ONS
EncodingRefer enceDefault
TagDefault
EXtensionDefault
BEG N
M oduleBody
EncodingContr ol Sections
END

Modulel dentifier ::=
moduler eference
Definitivel dentification

Definitivel dentification ::=
| DefinitiveOlID

ITU-T Rec. X.680 (11/2008)
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|  DefinitiveOl DandIRI
| empty

DefinitiveOID ::=
"{" DefinitiveObjldComponentList "}"

DefinitiveOlDandIRI ::=
DefinitiveOlD
IRIValue

DefinitiveObjldComponentList ::=
DefinitiveObjldComponent
|  DefinitiveObjldComponent DefinitiveObjldComponentList

DefinitiveObjldComponent ::=
NameForm
| DefinitiveNumber Form
| DefinitiveNameAndNumber Form

DefinitiveNumberForm  ::= number
DefinitiveNameAndNumber Form ::= identifier " (" DefinitiveNumber Form)"

EncodingRefer enceDefault ::=
encodingreference | NSTRUCTI ONS
| empty
TagDefault ::=
EXPLICI T TAGS
| IMPLICI T TAGS
| AUTOVATI C TAGS
| empty
ExtensionDefault ::=
EXTENSI Bl LI TY | MPLI ED
|  empty

ModuleBody ::=
ExportsImports AssignmentList
| empty

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

SymbolsExported ::=
SymbolList
| .<_empty

Imports::=
I MPORTS Symbolsilmported " ;"
| empty

Symbolslmported ::=

SymbotsFromivioduteist
| empty

SymbolsFromModuleList ::=
SymbolsFromM odule
|  SymbolsFromModulelist SymbolsFromM odule

SymbolsFromModule::=
SymbolList FROMGlobalM oduleReference

GlobalM oduleReference ::=
modul er efer ence Assigned| dentifier
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Assignedldentifier ::=
ObjectldentifierValue
| DefinedValue
| empty

SymbolList ::=
Symbol
|  SymbolList"," Symbol

Symboal ::=
Reference
| ParameterizedReference

Reference =

typereference
| valuereference
|  objectclassreference
|  objectreference
|  objectsetreference

AssignmentList ::=
Assignment
|  AssignmentList Assignment

Assignment ;=
TypeAssignment

|  ValueAssignment

| XMLValueAssignment

|  ValueSetTypeAssignment

|  ObjectClassAssignment

|  ObjectAssignment

|  ObjectSetAssignment

| ParameterizedAssignment
NOTE 1 — The use of a "ParameterizedReference" in thes"Exports" and "Imports" lists is specified in ITU-T Rec. §.683 |
ISP/IEC 8824-4.
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", "ValueAssignmént", "XMLValueAssignment" and "ValueSetTypeAssignment" productidns are
specified in clause 16.
NOTE 4 — The value of "TagDefault" for the module definition affects only those types defined explicitly in the module. |t does
nqt affect the interpretation of imported-types.

NOTE 5 — The character semicolen‘does not appear in the assignment list specification or any of its subordinate productiofs, and
is feserved for use by ASN.1 tooldevelopers.

13.2 The "TagDefault'"Gsytaken as EXPLI CI T TAGS if it is "empty".
NOTE — Subclause 31.2-gives the meaning of EXPLI CI T TAGS, | MPLI I 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 modulesotherwise it is said to be not selected. Automatic tagging is a syntactical transformation whiich is
appli¢gd (with-additional conditions) to the "ComponentTypeLists" and "AlternativeTypeLists" productions occpirring
withi¥ the definition of the module. This transformation is formally specified by 25.8 to 25.10, 27.3 and 29.2 t¢ 29.5

regardling.the notations for sequence types, set types and choice types, respectively.

134 The EXTENSI BI LI TY | MPLI ED option is equivalent to the textual insertion of an extension marker (". . . ") in
the definition of each type in the module for which it is permitted. The location of the implied extension marker is the
last position in the type where an explicitly specified extension marker is allowed. The absence of EXTENSI Bl LI TY
| MPLI ED means that extensibility is only provided for those types within the module where an extension marker is
explicitly present.

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

135 The "EncodingReferenceDefault" specifies that the "encodingreference" is the default encoding reference for
the module. If the "EncodingReferenceDefault" is "empty", then the default encoding reference for the module is TAG

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

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

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

13.8 If the "Definitiveldentification" is not empty, the denoted object identifier, and any optional "IRIValue",

value unambiguously and uniquely identify the same node of the OID tree that identifies the module being defined. No

defined value may be used in defining the object identifier value. The "IRIValue" production is specified in 34.3.
NOTE 1 - It is strongly recommended that at least an object identifier value (and preferably an object identifier value plus an
OID internationalized resource identifier value) be assigned to the module so that others can unambiguously refer to the module.

NOTE 2 — The question of what changes to a module require a new "Definitiveldentification" is not addressed in this
Recommendation | International Standard

13.9 If the "Assignedldentifier" is not empty, the "ObjectldentifierValue" and the "DefinedValue" alternptives
unampiguously and uniquely identify the module from which reference names are being imported . When the
"DefipedValue" alternative of "Assignedldentifier" is used, it shall be a value of type object jidentifier.| Each
"valugreference" which textually appears within an "Assignedldentifier" shall satisfy one of the following rules:

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

b) It appears as a "Symbol" in a "SymbolsFromModule" whose "Assignedldentifier" does not textually
contain any "valuereference's.

NOTE 1 — It is recommended that an object identifier be assigned so that others can uhambiguously 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 cominent.

1310 The "GlobalModuleReference" in a "SymbolsFromModule's shall appear in the "ModuleDefinition" of
anothpr 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 otherhodule should only be used when symbols are to be imported
frgm 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).

13.11]  When both a "modulereference” and a non-empty "AssignedIdentifier" are used in referencing a module, the
latter [shall be considered definitive.

13.127 When the referenced module has\a non-empty "Definitiveldentification", the "GlobalModuleRefetence"
refergncing 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
il) appears exactly once in the "SymbolsImported" alternative of "Imports";

b) every”ySymbol" to which reference from outside the module is appropriate shall be included |n the
"SyimbolsExported" and only these "Symbol"s may be referenced from outside the module (subject to
the relaxation specified in 13.14); and

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

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

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

13.15  Identifiers that appear in a "NamedNumberList", "Enumeration" or "NamedBitList" are implicitly exported if
the typereference 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:

a) Each "Symbol" in "SymbolsFromModule" shall either be defined in the module body, or be present in
the "Imports" clause, of the module denoted by the "GlobalModuleReference" in
"SymbolsFromModule". Importing a "Symbol" present in the "Imports" clause of the referenced module
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is only allowed if there is only one occurrence of the "Symbol" in that clause, and the "Symbol" is not
defined in the referenced module.
NOTE 1 — This does not prohibit the same symbol name defined in two different modules from being imported

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

b) If the "SymbolsExported" alternative of "Exports" is selected in the definition of the module denoted by
the "GlobalModuleReference" in "SymbolsFromModule" the "Symbol" shall appear in its
"SymbolsExported".

¢) Only those "Symbol"s that appear amongst the "SymbolList" of a "SymbolsFromModule" may appear as

the symbol in any "External<X>Reference" which has the "modulereference" denoted by the
"GlobalModuleReference" of that "SymbolsFromModule" (where <X> is "Value", "Type", "Object",

"Objectclass", or "Objectset").

13.17
other

d) Ifthere are no such "Symbol"s, then the "empty" alternative of "SymbolsImported" shall be selecte

"External<X>Reference".

e) All the "SymbolsFromModule" in the "SymbolsFromModuleList" shall include~occurrenc
"GlobalModuleReference" such that:

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

from each other and from the object identifier value (if any) asseciated with the referencing m

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

in

NOTE 2 — An effect of ¢) and d) is that the statement | MPORTS; implies that the module candotyconfain an

es of

ence"

il) the "Assignedldentifier", when non-empty, denotes object identifier, values which are all diffferent

dule.

ned in

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

13.18  Identifiers that appear in a "NamedNumberList", "Enumeration" or "NamedBitList" are implicitly impofted if
the typereference that defines them is imported or appears as a component (or subcomponent) within an imported fype.
1319 A "Symbol" in a "SymbolsFromModule" may\appear in "ModuleBody" as a "Reference"| The
mean|ng associated with the "Symbol" is that whichtit has in the module denoted by the corresponding
"GloQalModuleReference".
13.20  Where the "Symbol" also appears in an("AssignmentList" (deprecated), or appears in one or more|other
instarjces 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 Recommenddtion |
Interrjational Standard, except as noted-otherwise:

Assignment alternative Defining subclause

"TypeAssignment" 16.1

"ValueAssignment" 16.2

"XMLValueAssignment" 16.2

"VialueSetTypeAssignment" 16.6

"ObjectClassAssignment" ITU-T Rec. X.681 | ISO/IEC 8824-2, 9.1

"ObjectAssignment" ITU-T Rec. X.681 | ISO/IEC 8824-2, 11.1

"ObjectSetAssignment” ITU-T Rec. X.681 | ISO/IEC 8824-2, 12.1

"Parameterized Assignment" ITU-T Rec. X.683 | ISO/IEC 8824-4, 8.1

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

13.22

14
141

"EncodingControlSections" is specified in clause 54.

Referencing type and value definitions

The defined type and value productions:

ITU-T Rec. X.680 (11/2008)
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DefinedType::=
External TypeReference
| typereference
| ParameterizedType
| ParameterizedValueSet Type

DefinedValue::=
ExternalValueReference
|  valuereference
| ParameterizedValue

specify the sequences which shall be used to reference type and value definitions. The type identified

by a

"ParameterizedType" and "ParameterizedValueSetType", and the value identified by a "ParameterizedValue" are

speci 1Ied mITU-T Rec. X.683 | INU/IEC 8524-4.
14.2 The "NonParameterizedTypeName" production:

NonParameterizedTypeName ::=
External TypeReference
| typereference
|  xmlasnltypename

is usgd when an XML tag name is needed to represent an ASN.1 type. If the resulting XMI-"tag name begins wi
letterg "XML", then a LOW LINE (95) shall be pre-pended to form the "NonParameterized TypeName".

14.3 The third alternative shall not be used as the "NonParameterizedTypeName" in the "XMLTypedVali
"XMILLValueAssignment" (see 16.2) or of "XMLOpenTypeFieldVal" (see ITU-I\Rec. X.681 | ISO/IEC 8824-2,
when| the XML value notation is used in an ASN.l module if{the” "xmlasnltypename" is "CHO
"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
deffine an ASN.1 type. The restriction is not present for use of this\notation in encoding rules (such as XER, see

Rgc. X.693 | ISO/IEC 8825-4) because XML tag names formed from “Xmlasnltypename"s are not used to determine thg
thait are being encoded.

14.4 Except as specified in 13.19, the ‘'typereference", '"valuereference", "Parameterized]
"ParajneterizedValueSetType" or "ParameterizedValue'\alternatives shall not be used unless the reference is with
"ModuleBody" in which a type or value is assigned (se¢'16.1 and 16.2) to the "typereference" or "valuereference"

14.5 The "ExternalTypeReference" and "EkternalValueReference" shall not be used unless the correspo
"typeteference" 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,

withif the "ModuleBody" used to_define the corresponding "modulereference". Referencing a name in the "Im|
claus¢ of another module shall only be allowed if there is no more than one occurrence of the "Symbol" in that cla

NOTE — This does not prehibit the same "Symbol" defined in two different modules from being imported into another n
H¢wever, if the same-"Symbol" appears more than once in the | MPORTS clause of a module A, then that "Symbol" can
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 define
differpnt moduley’and is specified by the following productions:

External TypeReference::=
moduler eference

th the

ie" of
14.6)
ICE",

do not
[TU-T
types

[ype",
in the

nding

borts"
lise.

odule.
not be

1 in a

typereference

ExternalValueReference ::=
moduler eference

valuer eference

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

14.7 When the referencing module is defined using the "Symbolsimported" alternative of "Imports'

and

', the

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

14.8 Where a "DefinedType" is used as part of notation governed by a "Type" (for example, in a
"SubtypeConstraint") then the "DefinedType" shall be compatible with the governing "Type" as specified in clause
C.6.2.

14.9 Every occurrence within an ASN.1 specification of a "DefinedValue" is governed by a "Type", and that
"DefinedValue" shall reference a value of a type that is compatible with the governing "Type" as specified in
clause C.6.2.

15 Notation to support referencesto ASN.1 components
15.1 There is a requirement for formal reference to components of ASN.1 types, values, etc. for many pu\ioses.
One quch instance is the need to write text to identify a specific type within some ASN.1 module. This claise defines a

notation which can be used to provide such references.

15.2 The notation enables any component of a set or sequence type (which is either mandatorily or optipnally
presefit in the type) to be identified.

15.3 Any part of any ASN.1 type definition can be referenced by use of the "AbsoluteReference" syrjtactic
constfuct:

AbsoluteReference ::=
"@ Moduleldentifier

ItemSpec

ItemSpec ::=
typereference
| Itemld"." Componentld

Itemld ::= ItemSpec

Componentld ::=
identifier
|  number

| "wyn

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

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

155 When the first or second-alternative of "Definitiveldentification" is used as part of the "Moduleldentifiet", the
"Defipitiveldentification" upambiguously and uniquely identifies the module from which a name is being referenced.

15.6 The "typereferenee" 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
"Itemfld". It shall-b¢ the last "ComponentId" if the component it identifies is not a set, sequence, set-of, sequencejof, or
choic type.

15.8 The "identifier" form of "Componentld" can be used if the parent "ItemId" is a set or sequence type, and is
requited’to be one of the "identifier"s of the "NamedType" in the "ComponentTypeLists" of that set or sequence. [t can
also be used if the "Itemld" identifies a choice type, and is then required to be one of the "identifier"s of a
"NamedType" in the "AlternativeTypeLists" 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 value "1" identifying the
first instance of the type. The value zero identifies a conceptual integer type component (not explicitly present in
transfer) that contains a count of the number of instances of the type in the sequence-of or set-of that are present in the
value of the enclosing type.

1510  The "*" form of "Componentld" can be used only if the "[temId" is a sequence-of or set-of. Any semantics
associated with the use of the "*" form of "Componentld" apply to all components of the sequence-of and set-of.

NOTE - In the following example:
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the

M DEFINITIONS ::= BEG N
T ::= SEQUENCE {
a BOOLEAN,
b SET OF | NTECER
}
END

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

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

16

Assigning types and values

16.1

The "fypereference"” shall not be an ASN.1 reserved word (see 12.38).

16.2

"XMILValueAssignment" productions:

The value being assigned to the "maluereference” in the "ValueAssignment" is "Value", and is governed by "Typq
shall pe a notation for a value-of*the type defined by "Type" (as specified in 16.3). The value being assigned
"valugreference" in the "XMI:ValueAssignment" is "XMLValue" (see 17.7), and shall be a notation for a value

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

TypeAssignment ::=
typereference

Type

=

A "valuereference" shall be assigned a value by the notation specified by either'the "ValueAssignmept" or

ValueAssignment ::=
valuer eference

XMLValueAssignment ::=
valuer eference

XML TypedValue

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

n

and
to the
of the

type dlefined 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).

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

16.4 "XMLValue" is a notation for a value of a type if "XMLValue" is an "XMLBuiltinValue" notation f
type (see 1 7\10).

16.5 The second alternative of "XMLTypedValue" (use of an XML empty-element tag) can be used only]

br the

if an

instance of the "XMLValue" production is empty.

NOTE - If the "XMLValue" production was an "xmlcstring” containing only white-space, this would not be empty, and the
second alternative could not be used.

16.6 A "typereference" can be assigned a value set by the notation specified by the "ValueSetTypeAssignment"
production:
ValueSetTypeAssignment ::=
typer eference
Type
ValueSet
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This notation assigns to "typereference" the type defined as a subtype of the type denoted by "Type" and which
contains exactly the values which are specified in or allowed by "ValueSet". The "typereference" shall not be an ASN.1
reserved word (see 12.38), and may be referenced as a type. "ValueSet" is defined in 16.7.

16.7 A value set governed by some type shall 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 "ElementSetSpecs" (see
clause 50).

16.8 The "ValueSetTypeAssignment" production expands into:

typereference
T_y |JC

" { : ElementSetSpecs "} "

For a|l purposes, including the application of encoding rules, this is defined to be exactly equivalent to.the use pf the
prodyction:

typereference
Type
n ( n Elerr]a,]tw$&s n ) "

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

17 Definition of types and values

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

Type::=BuiltinType | ReferencedType | Constr@inedType

17.2 The built-in types of ASN.1 are specified by the siotation "BuiltinType", defined as follows:

BuiltinType::=
BitStringType

| BooleanType

|  Character StringType

|  ChoiceType

| DateType

| DateTimeType

| DurationType

| EmbéddedPDVType

| EnumeratedType

| External Type

| InstanceOfType

| Integer Type

| IRIType

| NullType

|  ObjectClassFieldType

|  Objectldentifier Type

| OctetStringType

| RealType

| ReativelRIType

| RelativeOIDType

|  SequenceType

|  SequenceOfType

|  SetType

|  SetOfType

| PrefixedType

|  TimeType

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

BitStringType 22
BooleanType 18
CharacterStringType 40
ChoiceType 29
DateType 38.4.1
DateTimeType 38.4.3
DurationType 38.4.4
EmbeddedPDVType 36
EnumeratedType 20
ExternalType 37
InstanceOfType ITU-T Rec. X.681 | ISO/IEC 8824-2, Annex C
IntegerType 19
IRIType 34
NullType 24

ObjectClassFieldType ITU-T Rec. X.681 | ISO/IEC 8824-2, 14.1
ObjectldentifierType 32

OctetStringType 23
RealType 21
RelativeIRIType 35
RelativeOIDType 33
SequenceType 25
SequenceOfType 26
SetType 27
SetOfType 28
PrefixedType 31
TimeType 38.1.1
TimeOfDayType 38.4.2
17.3 The referenced types of ASN.1 are specified by the'notation "ReferencedType":
ReferencedType ::=
DefinedType

| Useful Type

|  SelectionType

|  TypeFromObject

|  ValueSetFromQbjects

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

DefinedTypé 14.1

Useful Type 45.1

SelectionType 30

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

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

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

NamedType ::= identifier Type

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

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

Value::=
Builtinvalue
| ReferencedValue
|  ObjectClassFieldValue
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XMLValue::=
XMLBuiltinvValue
| XMLODbjectClassFieldValue
NOTE 1 — "ObjectClassFieldValue" and "XMLObjectClassFieldValue" are defined in ITU-T Rec. X.681 |
ISO/IEC 8824-2, 14.6.
NOTE 2 — "XMLValue" is only used in "XMLTypedValue".

17.8 If any part of the "XMLValue" production results in an XML start-tag immediately followed by an XML end-
tag, possibly separated by white-space inserted as permitted by 12.1.4 (for example, <field1></field1>), these two
XML tags, and any intervening white-space, can be replaced by a single XML empty-element tag (<field1/>).

NOTE - If any white-space character, except white-space inserted as permitted by 12.1.4, is present between the final ">"
character of the start tag and the initial "<" character of the end-tag, the condition above is not satisfied.

17.9 Values of the built-in types of ASN.I can be specified by the notation "XMLBuiltinvValue™ (see 17.]0) or
"BuiltinValue", defined as follows:

Builtinvalue::=
BitStringValue
| BooleanValue
|  CharacterStringValue
|  ChoiceValue
| EmbeddedPDVValue
| EnumeratedValue
| ExternalValue
|  InstanceOfValue
|  IntegerValue
| IRIValue
|  Nullvalue
|  ObjectldentifierValue
|  OctetStringvalue
| RealValue
| Relativel RIValue
| RelativeOl DValue
|  SequenceValue
|  SequenceOfValue
|  SetValue
|  SetOfValue
| PrefixedValue
| TimeValue

Each |of the various "BuiltinValue" netations is defined in the same subclause as the corresponding "Builtin[Type"
notation, as listed in 17.2.

17.10 "XMLBuiltinValue'™is defined as follows:

XMLBuiltinValue ::=
XMLBItStringValue

| XML BooleanValue

| XML Character StringValue

| XML ChoiceValue

| XMLEmbeddedPDVValue

| XMLEnumeratedValue

| XMLExternalValue

| XMLInstanceOfValue

| XMLIntegerValue

|  XMLIRIValue

|

|

|

|

|

|

|

|

XMLNullValue

XML ObjectldentifierValue
XMLOctetStringValue
XMLRealValue
XMLRelativel RIValue
XML RelativeOlDValue
XML SequenceValue

XML SequenceOfValue
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| XMLSetValue

| XMLSetOfValue

| XMLPrefixedValue
| XMLTimeValue

Each of the various "XMLBuiltinValue" notations is defined in the same clause as the corresponding "BuiltinType"
notation, as listed in 17.2 above.

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

The 'ReferencedValue" notation provides an alternative means of referring to some other value (and ultimatel
built-jn value). The various "ReferencedValue" notations, and the way in which the value to which théy g
deternined, are specified in the following places (in this Recommendation | International Standard unless’othg
stated):

DefinedValue 14.1

ValueFromObject ITU-T Rec. X.681 | ISO/IEC 8824-2, clause 15
17.141 Regardless of whether or not a type is a "BuiltinType", "ReferencedType" or ConstrainedType", its
can bg specified by either a "BuiltinValue" or "ReferencedValue" of that type.

17.13
"Nanj

wherg
N
CO|

17.14
has n
as if t

Ni
ro

18
18.1

18.2

18.3
used

ReferencedValue::=
DefinedValue
|  ValueFromObject

The value of a type referenced using the "NamedType" notation Ghall be defined by the nd
edValue", or when used as part of an "XMLValue", by the notation "XMLNamedValue". These production

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

the "identifier" is the same as that used in the "NamedType'"tnotation.

DTE — The "identifier" is part of the notation, it does not form pait;of the value itself. It is used to unambiguously refer
Imponents of a set type, sequence type or choice type.

The implied (see 13.4) or explicit presence of @i*extension marker (see clause 6) in the definition of
h effect on the value notation. That is, the value-notation for a type with an extension marker is exactly the
he extension marker was absent.

DTE — Subclause 50.8 prohibits value notation uised in a subtype constraint from referencing a value that is not in the ext
bt of the parent type.

Notation for the boolean type

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

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

The valug of a boolean type (see 3.8.85 and 3.8.44) shall be defined by the notation "BooleanValue", or
s an "XMIWalue", by the notation "XMLBooleanValue". These productions are:

BooleanValue ::= TRUE | FALSE

y to a
fer is
rwise

alues

tation
are:

to the

L type
same

ension

when

A\VA W]

184

38

\NTVI L BUU:UCU |‘v’a: uc..—
EmptyElementBoolean
| TextBoolean

EmptyElementBoolean ::=
<" & "true' ">
| "<" & "false" "/>"

TextBoolean ::=
extended-true
| extended-false

If an "EmptyElementBoolean" appears in an "XMLValueAssignment", then there shall be no occurrence of
"TextBoolean" in that "XMLValueAssignment".
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19 Notation for theinteger type
19.1 The integer type (see 3.8.48) shall be referenced by the notation "IntegerType":
Integer Type::=

I NTEGER
|  INTEGER"{" NamedNumberList"}"

NamedNumberList ::=
NamedNumber
|  NamedNumberList"," NamedNumber

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

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

specified in 19.9.

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

NOTE — Since an "identifier" cannot be used to specify the value associated with ¢ NamedNumber", the "DefinedValug" can
neyver be misinterpreted as an "IntegerValue". Therefore in the following case

a INTEGER :: =1

Tl ::= INTEGER { a(2) }

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

dT2 ::=a

c dlenotes the value 1, since it cannot be a reference to the secondinor the third occurrence of a, and d denotes the value 3.

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

19.6 Each "identifier" appearing in the "NamedNumberList" shall be different.
19.7 The order of the "NamedNumber/s jirthe "NamedNumberList" is not significant.
19.8 The tag for types defined by this notation is universal class, number 2.

19.9 The value of an integer_type shall be defined by the notation "IntegerValue", or when used ps an
"XMLValue", by the notation "XMJLIntegerValue". These productions are:

IntegerValuer:=
SighedNumber
|~ NJidentifier
XM\LTntegerValue::=
XML SignedNumber
| EmptyElementInteger
|  TextInteger

XML SignedNumber ::=
number
| "-" & number

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

Textlnteger ::=
identifier
19.10 If an "EmptyElementInteger" appears in an "XMLValueAssignment", then there shall be no occurrence of
"TextInteger" in that "XMLValueAssignment".
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The "identifier" in "IntegerValue" and in the last two alternatives for "XMLIntegerValue" shall be one

of the

"identifier"s in the "IntegerType" with which the value is associated, and shall represent the corresponding number.

NOTE — When referencing an integer value for which an "identifier" has been defined, use of the "identifier" form of
"IntegerValue" and one of the "identifier" forms of "XMULIntegerValue" should be preferred.

19.12

19.13

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

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

20 Notation for the enumerated type
20.1 The enumerated type (see 3.8.30) shall be referenced by the notation "Enumerated Type":
EnumeratedType::=
ENUMERATED " {" Enumerations™}"
Enumerations::=
RootEnumer ation
| RootEnumeration "," "..." ExceptionSpec
|  RootEnumeration "," "..." ExceptionSpec "," AdditionalEnumeration
RootEnumeration ::= Enumeration
AdditionalEnumeration ::= Enumeration
Enumeration ::= Enumerationltem | Enumer ationltem < Enumer ation
Enumerationltem ::= identifier | NamedNumber
NOTE 1 — Each value of an "EnumeratedType" has an identifier which.is-associated with a distinct integer. However, the [values
thgmselves are not expected to have any integer semantics. Specifying the "NamedNumber" alternative of "Enumeratiopltem"
prpvides 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,
an(d 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 'Ehumeration". Subclauses 19.2 and 19.4 also apply to| each
"NanjedNumber".
20.3 Each "Enumerationltem" (in an“*EnumeratedType") which is an "identifier" is successively assighed a
distingt non-negative integer. For the “"RootEnumeration", the successive integers starting with 0, but excluding any
whicl} are employed in "Enumeratignltem"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 §pécification.
20.4 The value pfN\€ach new "Enumerationltem" shall be greater than all previously d¢fined
"AddltionalEnumeration's’in the type.
205 When a{NamedNumber" is used in defining an "Enumerationltem" in the "AdditionalEnumeration(', the
value| associated, with it shall be different from the value of all previously defined "Enumerationltem"s (in this|type)
regardlless af whether the previously defined "Enumerationltem"s occur in the enumeration root or not. For examplle:
A= ENUMERATED {a, b, ..., c(0)} -- invalid, since both 'a'" and 'c' equal] O
B - = ENUNERATED {n ) C d( 7)} == invalid_ since hoth '¢c' and 'd equa 2
C ::= ENUMERATED {a, b(3), ..., c(1)} -- valid, 'c' =1
D::= ENUMERATED {a, b, ..., ¢c(2)} -~ valid, ‘¢ =2

20.6

20.7

40

The value associated with the first "Enumerationltem" in the "AdditionalEnumeration" alternative that is an
"identifier" (not a "NamedNumber") shall be the smallest value for which an "Enumerationltem" is not defined in the
"RootEnumeration" and all preceding "Enumerationltem"s in the "AdditionalEnumeration" (if any) are smaller. For
example, the following are all valid:

A ::= ENUVERATED {a, b, ..., c} - c=2
B ::= ENUMERATED {a, b, c(0), ..., d} -- d =3
C::= ENUMERATED {a, b, ..., ¢(3), d} --d=4
D ::= ENUMERATED {a, z(25), ..., d} - d=1

The enumerated type has a tag which is universal class, number 10.
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The value of an enumerated type shall be defined by the notation "EnumeratedValue", or when used

"XMLValue", by the notation "XMLEnumeratedValue". These productions are:

20.9

EnumeratedValue ::= identifier

XMLEnumeratedValue::=
EmptyElementEnumer ated
| TextEnumerated

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

TextEnumerated ::= identifier

as an

If an "EmptyElementEnumerated" appears in an "XMLValueAssignment", then there shall be no occurrence

of "T

20.10
to thal

20.11
"iden

21
211

21.2
21.3

speci

wherg
2 abs

M x B which evaluate to the same numerical-value are a single abstract value.

N

abitract values are distinct abstract values for all other numeric real numbers.

21.4
value|
Zero)
N
re
if
"b
215
norm

£ tadt! o oot NN AAT X7 .1 A 2 il
ATEITUTICT atCU T trdt— Zx v v aTaC7 TS STETHTTCITT

The "identifier" in "EnumeratedValue" and in the two alternatives of "XMLEnumeratedValue" shall ‘be
t of an "identifier" in the "EnumeratedType" sequence with which the value is associated.

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

Notation for thereal type

The real type (see 3.8.60) shall be referenced by the notation "Real Type":
Real Type ::= REAL

The real type has a tag which is universal class, number 9.

The abstract values of the real type are the special values PLUS- | NFI NI TY, M NUS-| NFI NI TY,
- NUMBER together with numeric real numbers consisting of either plus zero or minus zero, or capable of|
ied by the following formula involving three integers, M, Byand E:

M x\BE

M (non-zero) is called the mantissa, B (either.2 or 10) the base, and E the exponent. Values with B=2 ("
ract values) and B = 10 ("base" 10 abstract values) are defined as distinct abstract values. Otherwise, val

DTE — Minus zero and plus zero are two\distinct abstract values for a mathematical zero, and the "base" 2 and "ba

The real type has an assgciated type which is used to support the value and subtype notations for ny
5 of the real type (in additionyto the notation for the special values of the real type and for plus zero and

DTE — Encoding rulessmay define a different type which is used to specify encodings, or may specify encodings W
erence to the associated type. In particular, the encoding in BER and PER provides a Binary-Coded Decimal (BCD) en
'base" is 10, and.an encoding which permits efficient transformation to and from hardware floating point representat]
pse' is 2.

The “associated type for value definition (and for subtyping purposes) of the numeric values is
htive comments):

equal

th an

, and
being

base"
es of

e" 10

meric
minus

ithout
Coding
ons if

(with

SEQUENCE {
L mentissa—NFEGER

base | NTECGER (2| 10),

exponent | NTEGER
-- The associ ated nat hermatical real nunber is "nmantissa"
-- multiplied by "base" raised to the power "exponent"

}

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

NOTE 2 — The notation REAL (W TH COVPONENTS { ... , base (10)}) can be used to restrict the set of values
"base" 10 numeric values (and similarly for "base" 2 numeric values). This notation does not include the values (special real

values and plus and minus zero) that cannot be represented by the associated type. If required, these can be added using set
arithmetic.

to the

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

NOTE — The third alternative of "NumericRealValue" cannot be used for plus zero or minus zero values. These abstract
ar¢ specified using either the first or the second alternative respectively, with a single "0" character for "realnumber".

21.7

"TextReal" in that "XMLValueAssignnient".

21.8
Zero.
negat|
identi
locall

22
221

| M NUS- I NFI NI TY
| NOT- A- NUMBER

XMLRealValue::=
XMLNumericRealValue | XML SpecialRealValue

XMLNumericRealValue::=
realnumber
| "-" & realnumber

XML SpecialRealValue ::=
EmptyElementReal
| TextReal

EmptyElementReal ::=
"<" & PLUS- I NFINITY"/>"
| "<" & MNUS-INFINITY"/>"
| "<" & NOT- A- NUMBER"/>"

TextReal ::=
"1 NF"
| " & INF
| " NaN'

If an "EmptyElementReal" appears in an "XMLValueAssignment", then there shall be no occurrer

values

ce of

When the "realnumber/~netation is used, it identifies the corresponding "base" 10 abstract value, of plus

When a "realnumber" valueis preceded by "- ", it identifies the corresponding "base" 10 abstract values th
ve numbers, or minus_zero. If the "RealType" is constrained to "base" 2, the "realnumber" or "-" "
ies the "base" 2 abstract value corresponding either to the decimal value specified by the "realnumber" g
-defined precision)if an exact representation is not possible.

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

222

42

BitStringType::=
BI T STRI NG
| BIT STRING"{" NamedBitList"}"

NamedBitList ::=
NamedBit
| NamedBitList " ," NamedBit

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

The first bit in a bit string is called the leading bit. The final bit in a bit string is called the trailing bit.
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NOTE — This terminology is used in specifying the value notation and in defining encoding rules.
22.3 The "DefinedValue" shall be a reference to a non-negative value of type integer.

224 The value of each "number" or "DefinedValue" appearing in the "NamedBitList" shall be different, and is the
number of a distinguished bit in a bitstring value. The leading bit of the bit string is identified by the "number" zero,
with succeeding bits having successive values.

225 Each "identifier" appearing in the "NamedBitList" shall be different.
NOTE 1 — The order of the "NamedBit" production sequences in the "NamedBitList" is not significant.

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

a INTEGER ::=1
F————tNFECER{—2a( 2
T2 ::=BIT STRRNG { a(3), b(a) }

th¢ 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 contgining
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 aré)free to add (or refnove)
arbitrprily any trailing 0 bits to (or from) values that are being encoded or decoded. Application designers ghould
therefore ensure that different semantics are not associated with such values which differ‘enhly in the number of tfailing
0 bits

22.8 This type has a tag which is universal class, number 3.

229 The value of a bitstring type shall be defined by the notation, "BitStringValue", or when used s an
"XMILLValue", by the notation "XMLBitStringValue". These productionsare:

BitStringValue::=
bstring
| hstring
| "{" ldentifierList "}"
I S
|  OONTAI NINGValue

IdentifierList ::=
identifier
| IldentifierList"," identifier
XMLBItStringValue::=s
XML TypedValue
|  xmlbstring
|  XMLlidentifierList
| empty

XMLIdentifierList ::=
EmptyElementList
| TextList

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

TextList ::=
identifier
|  TextList identifier
2210 If an "EmptyElementList" appears in an "XMLValueAssignment", then there shall be no occurrence of
"TextList" in that "XMLValueAssignment".

2211  The "XMLTypedValue" alternative shall not be used unless the bitstring has a contents constraint which
includes an ASN.1 type and does not include an ENCODED BY. If this alternative is used, the "XMLTypedValue" shall
be a value of the ASN.1 type in the contents constraint.

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

ITU-T Rec. X.680 (11/2008) 43


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

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

22.14  The "empty" alternative denotes a bitstring with no bits.

22.15  If the bitstring has named bits, the "BitStringValue" or "XMLBitStringValue" notation denotes a bitstring
value with ones in the bit positions specified by the numbers corresponding to the "identifier"s, and with all other bits
Zero.

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

2216  When using the "bstring" or "xmlbstring" notation, the leading bit of the bitstring value is on the left, and the
trailing bit of the bitstring value is on the right.

221 When using the "hstring" notation, the most significant bit of each hexadecimal digit corresponds fo the
leftm@st bit in the bitstring.

NOTE — This notation does not, in any way, constrain the way encoding rules place a bitstring into octets for transfer-
2214  The "hstring" notation shall not be used unless the bitstring value consists of a multiple of four bits.
EXAMPLE
" A9BA H
and

'1010100110001010' B

are alternative notations for the same bitstring value. If the type was defined\using a "NamedBitList", the (single)
trailirlg zero does not form part of the value, which is thus 15 bits in dength. If the type was defined without a
"NantedBitList", the trailing zero does form part of the value, which is thds_16 bits in length.

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

NOTE — This value notation can never appear in a subtype constraint because ITU-T Rec. X.682 | ISO/IEC 8824-3, clauge 11.3
fortbids further constraints after a "ContentsConstraint",-and the above text forbids its use unless the governor [has a
"(JontentsConstraint".

22.200 The CONTAI NI NGalternative shall be used:if there is a contents constraint on the bitstring type which dos not
contajn ENCCDED BY.

23 Notation for the octetstring type

231 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.

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

OctetStringValue ::=
bstring

| hstrina
1 )

| CONTAI NI NG Value

XMLOctetStringvValue::=
XMLTypedValue
|  xmlhstring

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

235 In specifying the encoding rules for an octetstring, the octets are referenced by the terms first octet and
trailing octet, and the bits within an octet are referenced by the terms most significant bit and least significant bit.
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When using the "bstring" notation, the left-most bit of the "bstring" notation shall be the most significant bit
of the first octet of the octetstring value. If the "bstring" is not a multiple of eight bits, it shall be interpreted as if it
contained additional zero trailing bits to make it the next multiple of eight.

When using the "hstring" or "xmlhstring" notation, the left-most hexadecimal digit shall be the

significant semi-octet of the first octet.

238

239

(see ITU-T Rec. X.682 | ISO/IEC 8824-3, clause 11).

fo
HC

23.10
not ¢

24
241

24.2

243
by thq

25
251

most

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

The CONTAI NI NG alternative can only be used if there is a contents constraint on the octetstring type which
includes CONTAI Nl NG The "Value" shall then be value notation for a value of the "Type" in the "ContentsConstraint"

- valu U U \ PP UULYpPCU d C USC U= C O0LF~= dUuy

bids further constraints after a "ContentsConstraint", and the above text forbids its use unless the governer
ontentsConstraint".

The CONTAI NI NG alternative shall be used if there is a contents constraint on the octetstring type whicl
ntain ENCODED BY.

Notation for the null type

The null type (see 3.8.51) shall be referenced by the notation "NullType":
Null Type ::= 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 "XMLV]
notation "XMLNullValue". These productions are:

NullValue ::= NULL
XMLNullValue ::= empty

Notation for sequencetypes

The notation for defining a sequence, fype (see 3.8.67) shall be the "SequenceType":

SequenceType::=
SEQUENCE " {"\'}"
| SEQUENCE("{" ExtensionAndException OptionalExtensionMarker "1}"
| SEQUENGE)"{" ComponentTypelLists "}"

ExtensionAndException ::="..." | "..." ExceptionSpec

OptionalExtensionMarker ::="," "..." | empty
ComponentTypelists::=
RootComponentTypelL ist
|  RootComponentTypelList "," ExtensionAndException ExtensionAdditions
OptionalExtensionM arker

) does

alue",

| RootComponentTypelList "," ExtensionAndException ExtensionAdditions

ExtensionEndMarker "," RootComponentTypel ist
| ExtensionAndException ExtensionAdditions ExtensionEndMarker " "
RootComponentTypelL ist
| ExtensionAndException ExtensionAdditions OptionalExtensionMarker
RootComponentTypeList ::= ComponentTypeList

ExtensonEndMarker ::=",

ExtensionAdditions ::=
" " ExtensionAdditionList
|  empty

ITU-T Rec. X.680 (11/2008)

45


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

ExtensionAdditionList ::=
ExtensionAddition
| ExtensionAdditionList "," ExtensionAddition

ExtensionAddition ::=
ComponentType
|  ExtensionAdditionGroup

ExtensionAdditionGroup ::="[[" VersonNumber ComponentTypelList "]]"

VersionNumber ::= empty | number

ComponentTypeList ::=
ComponentType
| ComponentTypeList "," ComponentType

ComponentType::=
NamedType
| NamedType OPTI ONAL
| NamedType DEFAULT Value
| COWPONENTS COF Type

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

253 When the "ComponentTypeLists" production occurs within the defihition of a module for which autqmatic
tagging is selected (see 13.3), and none of the occurrences of "NamedType"' in any of the first three alternatives for
"ConjponentType" is a textually tagged type (see 25.2), then the autorhatiC tagging transformation is selected fpr the
entirg "ComponentTypeLists", otherwise it is not.
NOTE 1 — The use of the "TaggedType" notation within the definition of the list of components for a sequence typd gives
coptrol 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:I¢ OCTET STRING }
nd automatic tagging is applied to the list of components a, b, c, even if this definition of sequence type T occurs wjthin a
m¢dule for which automatic tagging is selected.

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

254 The decision to apply the automatic tagging transformation is taken individually for each occurrerjce of
"ComponentTypeLists" and prior to_the COMPONENTS OF transformation specified by 25.5. However, as spdcified
in 258 to 25.10, the automatic tagging transformation (if applied) is applied after the COVPONENTS OF transformalion.

NOTE — The effect of this is_that the application of automatic tags is suppressed by tags textually present [in the
"(omponentTypeLists", but not)by tags present in the "Type" following COVPONENTS CF.

255 "Type" in the"COVPONENTS OF Type" notation shall be a sequence type. The "COMPONENTS OF ['ype"
notation shall be used{td define the inclusion, at this point in the list of components, of all the component typgs (of
whicl there shall bé@tleast one) of the referenced type, except for any extension marker and extension additior]s that
may be presentyin the "Type". (Only the "RootComponentTypeList" of the "Type" in the "COMPONENTS OF Type" is
included; extension markers and extension additions, if any, are ignored by the "COMPONENTS OF Type" notgtion.)
Any qubtype’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.

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

25.6.1 Where there are one or more consecutive occurrences of "ComponentType" that are all marked OPTI ONAL or
DEFAULT, the tags of those "ComponentType"s and of any immediately following component type in the series shall be
distinct (see 31.2). If automatic tagging was selected, the requirement that tags be distinct applies only after automatic
tagging has been performed, and will always be satisfied.

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

25.6.3 Subclause 25.6.1 shall apply to the complete series of "ComponentType"s in the root or in the extension
additions, in the textual order of their occurrence in the type definition (ignoring all version brackets and ellipsis
notation). (See also 52.7.)
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257 When the third or fourth alternative of "ComponentTypeLists" is used, all "ComponentType"s in extension
additions shall have tags which are distinct from the tags of the textually following "ComponentType"s up to and
including the first such "ComponentType" that is not marked OPTIONAL or DEFAULT in the trailing
"RootComponentTypeList", if any. (See also 52.7.)

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

259 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.

2510 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 inéteasing 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 greatef than
the largest "ClassNumber" in the "RootComponentTypeList", with the\next "ComponentType" |n the
"ExtensionAdditionList" having a "ClassNumber" one greater than thefirst, 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 prpvided
byl 31.2.7. Automatic tagging is always implicit tagging unless the "Type" is a choice type or an open type notation, or a
"QummyReference" (see ITU-T Rec. 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
sefjuence type is referenced in the definition of a component withinanother "ComponentTypeLists" for which automatic thgging
trgnsformation applies. Thus, in the following case:

T::=SEQUEENCE{ a Ta, b Th, c Teod
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, whateyer the

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

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

T::= SEQIEENCE { a Fa./ b SEQUENCE { b1 T1, b2 T2, b3 T3}, c Tc}
W::= SEQUENCE { % 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 Whas been defined in an autpmatic
tagging environment, but'the tags of bl, b2 and b3 are the same in both T and W In other words, the automatic thgging
trgnsformation is only applied once to a given "ComponentTypeLists".
NOTE 4 — Subtyping-has no impact on automatic tagging.

NOTE 5 — When( automatic tagging is in place, insertion of new components at any location other than the extension infertion
paint (see 3:8:35) may result in changes to other components due to the side effect of modifying the tags thus cpusing
inferworking problems with an older version of the specification.

25.11f C~If OPTI ONAL or DEFAULT are present, the corresponding value may be omitted from a value of the new type.

2512  If DEFAULT occurs, the omission of a value for that type shall be exactly equivalent to the insertion of the
value defined by "Value", which shall be a value notation for a value of the type defined by "Type" in the
"NamedType" production sequence.

25.13  The value corresponding to an "ExtensionAdditionGroup" (all components together) is optional. However, if
such a value is present, then the value corresponding to the components within the bracketed "ComponentTypeList"
that are not marked OPTI ONAL or DEFAULT shall be present.

25.14  The "identifier"s in all "NamedType" production sequences of the "ComponentTypeLists" (together with
those obtained by expansion of COVPONENTS OF) shall all be distinct.
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2515 A value for a given extension addition type shall not be specified unless there are values specified for all
extension addition types not marked OPTI ONAL or DEFAULT that lie logically between the extension addition type and
the extension root.

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

extension additions, the presence in an encoding of any addition from version 3 requires the presence of an encoding of all
additions in version 2 that are not marked OPTI ONAL or DEFAULT.

NOTE 2 — "ComponentType"s that are extension additions but not contained within an "ExtensionAdditionGroup" should
always be encoded if they are not marked OPTI ONAL or DEFAULT, except when the abstract value is being relayed from a sender
that is using an earlier version of the abstract syntax in which the "ComponentType" is not defined.
NOTE 3 — Use of the "ExtensionAdditionGroup" production is recommended because:
a) it can result in more compact encodings depending on the encoding rules (e.g., PER);
b) the syntax is more precise in that it clearly indicates that a value of a type defined in the "ExtensionAdditionList"
o a o axia Aracartia-_on 9 G ha o nal "Oupin

..... Bao dcp a N1 - A hawld ha =~ ancad a a o—add o

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 amrappli¢ation.

2519 A "VersionNumber" shall be used only if all "ExtensionAdditions"s and "ExtensionAdditienAlternafives",
withif the module are "ExtensionAdditionGroup"s or "ExtensionAdditionAlternativesGroup"s with '{YersionNumper"s.
The 'mumber" in each "VersionNumber" of an "ExtensionAdditionGroup" shall be greater than or equal to tw¢, and
shall pe 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.s.vérsion 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
"HxtensionAdditions", an "ExtensionAdditionGroup" can be used with a single "ExtensionAddition".

NOTE 2 — The restrictions on use of "VersionNumber" apply only within a single module-and impose no constraints on imported
types.

25.171  All sequence types have a tag which is universal class, number 16¢
NOTE — Sequence-of types have the same tag as sequence types (see 26.2).

2518 The notation for defining a value of a sequence type shall be "SequenceValue", or when used jas an
"XMLValue", "XMLSequenceValue". These productions are:

SequenceValue::=
"{" ComponentValuelList "}"
| n { " n } n
ComponentValuelList ::=

NamedValue
|  ComponentValuekist"," NamedValue

XML SequenceValue::=
XML CompenentValuel ist
| empty

XML ComponentValuelist ::=
XMENamedValue
| —~XMLComponentValueList XMLNamedValue
2519  The "{ "4 or "empty" notation shall only be used if:

a) _‘all/"ComponentType" sequences in the "SequenceType" are marked DEFAULT or OPTI ONAL, apd all
values are omitted; or

b) the type notation was SEQUENCE{ } .

2520  There shall be one "NamedValue" or "XMLNamedValue" for each "NamedType" in the "SequenceType"
which is not marked OPTI ONAL or DEFAULT, and the values shall be in the same order as the corresponding
"NamedType" sequences.

26 Notation for sequence-of types
26.1 The notation for defining a sequence-of type (see 3.8.68) from another type shall be the "SequenceOfType".

SequenceOfType ::= SEQUENCE OF Type | SEQUENCE 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
"SequenceOfType", then the first alternative should be used. (The XML tag name is then formed from the name of the "Type".)
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All sequence-of types have a tag which is universal class, number 16.

NOTE - Sequence types have the same tag as sequence-of types (see 25.17).

26.3

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

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

SequenceOfValue::=
Il{ll ValueLISt ll}ll
|  "{" NamedValueList"}"
| Il{ll ll}ll

Valuelist ::=
Value

The "
N

26.4
be ch

N

26.5
Tabl¢

i Vatoetrst= 5 Vatue
NamedValuelList ::=

NamedValue
| NamedValuelList"," NamedValue

XML SequenceOfValue::=
XMLValuelList
| XMLDdimitedltemList
| empty

XMLValuelList ::=
XMLValueOrEmpty
| XMLValueOrEmpty XMLValuelList

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

XMLDelimitedltemList ::=
XMLDeimitedltem
| XMLDelimitedltem XML DelimitedltemList

XMLDelimiteditem ::=
"<" & NonParameterizedTypeName " >" XMLValue
"</" & NonParameterizedTypeName" >"
| "<" & identifier "2 "XMLValue"</" & identifier ">"

DTE — Semantic significance may-be'placed on the order of these values.

If the"XMLValue" for the component is "empty", then the second alternative of "XMLValueOrEmpty'
bsen to represent that yalue of the component.

DTE — This occurs only for SEQUENCE OF NULL.

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

(" "}" or "empty" notation is used when the "SequenceOfValue" or "XMLSequenceOfValue" is an empty likt.

as an

shall

h 2 of

ITU-T Rec. X.680 (11/2008)

49


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

Table5-" XML SequenceOfValue" and " XML SetOfValue" notation for ASN.1 types

ASN.1type XML value notation
BitStringType XMLDelimitedItemList
BooleanType See 26.6
CharacterStringType XMLDelimitedItemList
ChoiceType XMLValueList
EmbeddedPDVType XMLDelimitedItemList
EnumeratedType See 26.7
External Type XMLDelimitedItemList
InstanceOfType See ITU-T Rec. X.681 | ISO/IEC 8824-2, C.9
IhtegerType XMLDelimitedItemList
IRIType XMLDelimitedItemList
NullType XMLValueList
bjectClassFieldType See ITU-T Rec. X.681 | ISO/IEC 8824-2, 14.10 and 14.11
bjectldentifierType XMLDelimitedItemList
ctetStringType XMLDelimitedItemList
RealType XMLDelimitedItemList
RelativelRIType XMLDelimitedItemList
RelativeOIDType XMLDelimitedItemList
SequenceType XMLDelimitedItemList
SequenceOfType XMLDelimitedItemList
SetType XMLDelimitedItemList
SetOfType XMLDelimitedItemList
HrefixedType See 26.10.1
WsefulType (GeneralizedTime) XMLDelimitedItemList
UsefulType (UTCTime) XMLDelimitedItemList
WsefulType (ObjectDescriptor) XMLDelimitedItemList
TypeFromObject See ITU-T-Rec. X.681 | ISO/IEC 8824-2, 15.6
YalueSetFromObjects See ITU-T Rec. X.681 | ISO/IEC 8824-2, 15.6
26.6 If "EmptyElementBoolean" is uged“for the value of a boolean type, then "XMLValueList" shall be|used;
otheryise, "XMLDelimitedItemList" shall be used.
26.7 If "EmptyElementEnumerated” is used for the value of an enumerated type, then "XMLValueList" shall be
used; |otherwise, "XMLDelimitedItemList" shall be used.
26.8 If the "Type" cof-“the component is a "DefinedType" then the type which determine§ the
"XMLSequenceOfValue/~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 "SequenceOfType" coptains
an "identifier", and the "identifier" in the "XMLDelimitedItem" shall be that "identifier".
26.10  If the~first alternative of "XMLDelimitedItem" is used, then if the component of the sequence-of type|(after
ignoring «any” occurrences of "TypePrefix") is a "typereference" or an "ExternalTypeReference", theh the
"NonpPdrameterizedTypeName" shall be the "typereference" or the "typereference" in the "ExternalTypeRefer¢nce",
respe livcly, othrerwise tstrattbethe "MuiabulLypcuauu:" bpcuiﬁcd T Table= LUllepUlldillg to-thebuortt=m ypc f the

component.

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

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

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

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

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

SetType::=
SET "{" "}"
| SET"{" ExtensionAndException OptionalExtensionMarker""}.”
| SET"{" ComponentTypelLists "}"

"ComjponentTypeLists", "ExtensionAndException" and "OptionalExtensionMarker"-are specified in 25.1.

27.2 "Type" in the "COMPONENTS OF Type" notation shall be a set type. (The "COVMPONENTS OF Type" ndtation
shall pe used to define the inclusion, at this point in the list of components, 6f all the component types of the referfenced
type, [except for any extension marker and extension additions that~may be present in the "Type". (Only the
"RoofComponentTypeList" of the "Type" in the "COVPONENTS OF Type! is included; extension markers and extgnsion
additions, if any, are ignored by the "COMPONENTS OF Type", notation.) Any subtype constraint applied fo the
referdnced type is ignored by this transformation.

NOTE — This transformation is logically completed prior to the safisfaction of the requirements in the following subclauseq.

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

NOTE — Where the "TagDefault" for the module in which this notation appears is AUTOVATI C TAGS, this is achieved
regardless of the actual "ComponentType"s, as’a‘reésult of the application of 25.8. (See also 52.7.)
274 Subclauses 25.3 and 25.8 to 25.144lso apply to set types.

275 All set types have a tag which'is universal class, number 17.
NOTE — Set-of types have the safne)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-fof) defining the value of a set type shall be "SetValue", or when used as an "XMLVjlue",
"XMLSetValue". These/productions are:

SetValue::=
"{" ComponentValueList "}"
| "y
XML SetValue ::=

XML ComponentValuel ist
| 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.

ITU-T Rec. X.680 (11/2008) 51


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

28

NOTE — These "NamedValue"s or "XMLNamedValue"s may appear in any order.

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":

28 2 ALl toaf L 4 Laial 3 1 al 1 1
. 7YX SUT-OT Ty PUSTIAV Cma—ta s v ITTOTT TS OTIT v O SaT CTaS S IO 1

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

SetOfType::=
SET OF Type
| SET OF NamedType

"SetOfType", then the first alternative should be used. (The XML tag name is then formed from the name of the "Type".)

NOTE - If an initial letter which is upper-case is needed for an XML tag name used in XML Value Notation for the

~
7~

28.3 The notation for defining a value of a set-of type shall be the "SetOfValue", or when)used
"XMLValue", "XMLSetOfValue". These productions are:

"ValyeList", "NamedValueList" and the alternatives of "XMLSetOfValue" are specified in 26.3, and the cho
alternative is the same as if "XMLSequenceOfValue" had been used.\'The "{" "}" or "empty" notation is used
the "SetOfValue" or "XMLSetOfValue" is an empty list.

SetOfValue::=
"{" ValueList"}"
|  "{" NamedValueList"}"
| "{" "
XMLSetOfValue::=
XMLValuelList
| XMLDélimitedltemList
| empty

NOTE 1 — Semantic significance should not be placed on the ordet, of these values.
NOTE 2 — Encoding rules are not required to preserve the orderof these values.

NOTE 3 — The set-of type is not a mathematical set of values, thus, as an example, for SET OF | NTEGER the values { 1

{]r 1} aredistinct.

28.4 If the first alternative of "SetOfType"is.used, then the first alternative of "SetOfValue" shall be used.

"Valy

of thq type specified in the "SetOfType".

285

and dach "NamedValue" sequence._in the "NamedValueList" shall contain a "Value" of the type specified

"Namnj

of thd "SetOfType".

29
29.

52

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

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

edType" of the "SetOfType"~/The "identifier" in the "NamedValue"s shall be the "identifier" in the "Named

AsS an

ce of
when

} and

Each

e" in the "ValueList" of "SetOfValue";and each "XMLValue" in the alternatives of "XMLSetOfValue" shall be

used,
n the

I‘ypeH

AlternativeTypel jsts::=
RootAlternativeTypeList
| RootAlternativeTypeList " "
ExtensionAndException ExtensionAdditionAlternatives

OptionalExtensionM ar ker
RootAlternativeTypelist ::= AlternativeTypeL ist

ExtensionAdditionAlternatives ::=
" " ExtensionAdditionAlternativesList
|  empty

ExtensionAdditionAlternativesList ::=
ExtensionAdditionAlter native
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| ExtensionAdditionAlternativesList "," ExtensionAdditionAlternative

ExtensionAdditionAlternative ::=
ExtensionAdditionAlter nativesGroup
| NamedType

ExtensionAdditionAlter nativesGroup ::=
"[[" VersionNumber AlternativeTypeList "]]"

AlternativeTypeList ::=
NamedType
|  AlternativeTypelList"," NamedType

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

29.2
taggir
tagge
itis n
293

auto

29.4
"Namn

295
the '
H'j[‘a'gg

NI
by
no
NI
m
wi

tags r:lsee 31.2, and 52.7). If automatic tagging was selected, the requirement that tags be distinct applies only

g is selected (see 13.3), and none of the occurrences of "NamedType" in any "AlternativeTypeList" isa t¢
1 type (see 25.2), the automatic tagging transformation is selected for the entire "AlternativeTypeLists"; othg
pt.

The types defined in the "AlternativeTypeList" productions in an "AlternativeTypeLists) shall have d

atic tagging has been performed, and will always be satisfied.

If automatic tagging is in effect and the "NamedType"s in the extension\roéot have no tags, th
edType" within the "ExtensionAdditionAlternativesList" shall be a textually tagged type.

The automatic tagging transformation impacts each "NamedType" of the "AlternativeTypeLists" by rep
Type" originally in the "NamedType" production with a replacement "TaggedType". The replac
edType" 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);

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

d) the "ClassNumber" in the replacement "TaggedType" of the first "NamedType" i
"ExtensionAdditionAlternativesList" _is* one greater than the largest "ClassNumber" i
"RootAlternativeTypeList", with the-next "NamedType" in the "ExtensionAdditionAlternative
having a "ClassNumber" one greater than the first, and so on, proceeding with increasing tag numb

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

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

DTE 2 — Once automatic tagging has been applied, the tags of the components are completely determined, and 4

hich automatic tagging transformation applies. Thus, in the following case:
T::= CHOCE\{~a Ta, b Th, c Tc }
E::= CHOLGE'{f1 E1, f2 T, f3 E3}

fomatic tagging applied to the components of E never affects the tags attached to components a, b and ¢ of T, whatey
boing enyironment of T. If T is defined in an automatic tagging environment and E is not in an automatic tagging enviro
fomatic-tagging is still applied to components a, b and ¢ of T.

DTE 3— Subtyping does not affect automatic tagging.

point (see 3.8.35) may result in changes to other alternatives due to the side effect of modifying the tags thus c

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

ually
rwise

stinct
after

En no

acing
ement

in the

the
the
SList"
1S

bvided
In type
ging.

re not

dified even when the choice’type is referenced in the definition of an alternative within another "AlternativeTypeLisjts" for

rer the
hment,

4 — When automa gging n-place insertion of ne ernative a ocation-other than the extension in

interworking problems with an older version of the specification.

29.6
modu

29.7

29.8

bertion
ausing

"VersionNumber" is defined in 25.1, and the restrictions on consistent use of "VersionNumber" throughout a

le that are specified in 25.16 shall apply to the use of "number"s within this production.

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".

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
AUTQVATI C TAGS illustrate this requirement.

EXAMPLES

1 1= CHA CE {
B,

NULL}

1= CHA CE {
[0] NULL,
[1] NuLL}

;1= CHO CE {
B,
G

;.= CHA CE {
[0] NULL,
[1] NULL}

;1= CHA CE {
[2] NULL,
[3] NuULL}

I ncorrect)
A ::= CHO CE {
B,
G
B ::= CHO CE {
[0] NULL,

e [1] NULL}

C::= CHO CE {
f [0] NULL,
g [1] NULL}

oD —~ @O 0w oOT> ocom OOT>

o

Examples 1 and 2 are correct uses of the notation. Example 3 is incorrect without automatic tagging, as the taps for
types|d and f are identical, as well as for e and g.

29.10  The "identifier"s of all "NamedType“s in the "AlternativeTypeLists" shall differ from those of the|other
"NamjedType"s in that list.

29.11  The notation for defining «th¢* value of a choice type shall be the "ChoiceValue", or when used jas an
"XMLValue", "XMLChoiceValue!t_These productions are:

ChoiceValue :(=identifier ": " Value
XMLChoiceValue::="<" & identifier ">" XMLValue"</" & identifier ">"

2912  "Value" or)"XMLValue" shall be a notation for a value of the type in the "AlternativeTypeLists" that is
namefl by the "ideftifier".

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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30.4 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

311  General
31.11 A prefixed type (see 3.8.78) is a new type which is isomorphic with an old type, but which has a different or
additiepstasandmay-haveadi additieona 18 . ina i ; i

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

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

NOTE — Where a protocol determines that values from several data types may be transmitted at any~moment in time, distinct
tags may be needed to enable the recipient to correctly decode the value.

31.14 The assignment of an encoding instruction using an "EncodingPrefixedTyp€" is only relevant fo the
encodings identified by the associated encoding reference and has no effect on the abstract values of the type.

31.1% The notation for a prefixed type shall be "PrefixedType":

PrefixedType::=
TaggedType
| EncodingPrefixedType

NOTE - Specification of the syntax for "PrefixedType" would be simpler'and clearer if tagging was described as the assignment
of|an encoding instruction. However, historically, tagging was introduced in the earliest versions of the ASN.1 specificptions,
and can affect the legality of a type definition. Minimum chatiges to the concepts of tagging (and the associated syptactic
decriptions) were made when encoding prefixed types were introduced. Tagging also differs syntactically from assignnjent of
encoding instructions: the specification that tagging is EXPLICI T or | MPLI O T occurs following the closing "] " of the tag, it is
ngt contained within the paired "[ " and "] " as is the case.with normal encoding instructions.

3116 The notation for a value of a "PrefixedType" shall be "PrefixedValue", or when used as an "XMLVplue",
"XMLPrefixedValue". These productions are:

PrefixedValue::= Value
XMLPrefixedValue_ s=XMLValue

wher¢ "Value" or "XMLValueg") 1s a notation for a value of the "Type" in the "TaggedType" of the
"EncqdingPrefixedType" of the Y PrefixedType".

NOTE 1 — Neither the "Tag_nor any part of the "EncodingPrefix" appears in this notation.

NOTE 2 — Encoding instructions can also be assigned to a type in an encoding control section (see clause 54). Sych an
aspignment has no€ffeet on the value notation for a type.

31.2| Thetagged type
31.2.1 _“The notation for a tagged type shall be "TaggedType":

TagquTypc..—
Tag Type
| Tag!MPLICT Type
| TagEXPLIC T Type

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

EncodingReference ::=
encodingreference” :"
| empty

ClassNumber ::=
number
| DefinedValue
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Class::=
UNI VERSAL
| APPLI CATI ON
| PRI VATE
|  empty

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

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

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

31.2% The "Class" shall not be UNI VERSAL except for types defined in this Recommendation | Interngtional
Standard.

NOTE 1 — Use of universal class tags are agreed from time-to-time by ITU-T and ISO.
NOTE 2 — Subclause G.2.12 contains guidance and hints on stylistic use of tag classes.

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

NOTE — It can be useful to retain the old tag where this was universal class, and hence unambiguously identifies the old type
without knowledge of the ASN.1 definition of the new type. Minimum transfer octets is, howgver, normally achieved by the use
of|l MPLI O T. An example of an encoding using | MPLI CI T is given in ITU-T Rec. X.690ISO/IEC 8825-1.

31.2.1 The tagging construction specifies explicit tagging if any of the following holds:
a) the "Tag EXPLI O T Type" alternative is used;

b) the "Tag Type" alternative is used and the value of "TagDefault" for the module is either EXPUI CI T
TAGS or is empty;

c) the "Tag Type" alternative is used and the value of "TagDefault" for the module is | MPLI O T TAGS or
AUTOVATI C TAGS, but the type defined by "Type" is an untagged choice type, an untagged open tyjpe, or
an untagged "DummyReference" (see ITU-TtRec. X.683 | ISO/IEC 8824-4, 8.3).

The tagging construction specifies implicit tagging otherwise.

31.2.8 If the "Class" is "empty", there are no restrictions on the use of "Tag", other than those implied By the
requifement for distinct tags in 25.6 to 25.7, 27{3and 29.3.

31.2.9 The | MPLI O T alternative shall not be used if the type defined by "Type" is an untagged choice type|or an
untagped open type or an untagged "IDummyReference” (see ITU-T Rec. X.683 | ISO/IEC 8824-4, 8.3).

313 The encoding prefixed type
31.3.1 The notation for'an-encoding prefixed type shall be "EncodingPrefixedType":

EncodingPrefixedType ::=
EncodingPrefix Type

EncodingPrefix ::=
"[" EncodingReference Encodingl nstruction " 1"

"EncqdingReference" is defined in 31.2.1.

31.3.2 The "Encodinglnstruction" production is specified in the Recommendation | International Standard identified
by the "EncodingReference" (see Annex E) and can consist of any sequence of ASN.I 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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31.34 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
321 The object identifier type (see 3.8.54) shall be referenced by the notation "ObjectldentifierType":

Objectldentifier Type::=
OBJECT | DENTI FI ER

1% ae—Riabar-G

322 Thaic tuma oo o & PP NP PR TP raal olo
. THIS Ty pomas—atag Wit Is—uh v orsarCrasss Tt otro-

32.3 The value notation for an object identifier shall be "ObjectldentifierValue", or when used as an "XML Vilue",
"XMLObjectldentifierValue". These productions are:

ObjectldentifierValue::=
"{" ObjldComponentsList"}"
|  "{" DefinedValue ObjldComponentsList "}"

ObjldComponentsList ::=
ObjldComponents
|  ObjldComponents ObjldComponentsList

ObjldComponents::=
NameForm
| Number Form
| NameAndNumber Form
| DefinedValue

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

NameAndNumberForm ::=
identifier " (" NumberForm ") "

XML ObjectldentifierValue:;=
XML ObjldComponentList

XML ObjldComponentList ::=
XML Objld€omponent
| XMLOBR@jldComponent & "." & XMLODbjldComponentList

XML ObjldGomponent ::=
NameForm
| < ¥MLNumberForm
{/~"XMLNameAndNumber Form

XMLNumberForm ::= number

XMLNameAndNumber Form ::=
identifier & " (" & XMLNumberForm & ") "

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

325 The "valuereference" in "DefinedValue" of "ObjectldentifierValue" shall be of type object identifier.

32.6 The "DefinedValue" of "ObjIldComponents" 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 ITU-T Rec. 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 ITU-T Rec. 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 ITU-T Rec. X.660 | ISO/IEC 9834-1, A.1.2.

32.8 Where ITU-T Rec. X.660 | ISO/IEC 9834-1 specifies synonymous identifiers, synonyms may be used under
conditions established when the synonym was registered in accordance with ITU-T Rec. X.660 | ISO/IEC 9834-1.
Where the same name is both an identifier specified in ITU-T Rec. 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 ITU-T Rec. X.660 | ISO/IEC 9834-1 identifier.

329 The "mumber™ i the "INumberrorm. and XML Numberr o shatl be the numeric value assigned jo the
object identifier component.

3210 There is flexibility in the "identifier"s that can be wused in the "NameAndNumberForm' and
"XMLNameAndNumberForm" beneath the three top-level arcs. These identifiers are not included in ‘encoding$, and
may ¢hange over time. This is in recognition that the names of organizations can change. Identifiets for arcs ghould
normglly be agreed between the Registration Authority responsible for the node above an aré~and the Registration
Authgrity to which responsibility for subsequent arcs has been assigned.

NOTE - The Registration Authorities responsible for arcs beneath the three top-level arcs areddentified in ITU-T Rec. X.660 |
ISP/IEC 9834-1.

321 The semantics associated with an object identifier value are specified in I[TY-T Rec. X.660 | ISO/IEC 9834-1.
NOTE — ITU-T Rec. X.660 | ISO/IEC 9834-1 requires that an object identifier value shall contain at least two arcs.

32.1 The significant part of the object identifier component is<‘the "NameForm" or "NumberForm" or
"XMLNumberForm" which it reduces to, and which provides the num@rie’ value for the object identifier comppnent.
Except for the arcs specified in ITU-T Rec. X.660 | ISO/IEC 9834-1; Annexes A to C (see also Annex F df this
Recommendation | International Standard), the numeric value of the¢\object identifier component is always presen{ in an
instarjce of object identifier value notation.

32.1 Where the "ObjectldentifierValue" includes a "DefinedValue" for an object identifier value, the list of pbject
identiffier components to which it refers is prefixed to the @@mponents explicitly present in the value.

NOTE — ITU-T Rec. X.660 | ISO/IEC 9834-1 recommends that whenever an object identifier value is assigned to idenfify an
olject, an object descriptor value is also assigned.

EXAMPLES

With [identifiers assigned as specified in ITU=T Rec. X.660 | ISO/IEC 9834-1, the values:

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

{ 1085711}
would each identify an objeet, appl i cati on- cont ext, defined in ISO 8571, as would
i so. standard. 8571. appl i cati on- cont ext (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 therelative object identifier type
331 The relative object identifier type (see 3.8.64) shall be referenced by the notation "RelativeOIDType":

RelativeOIDType ::= RELATI VE-Q D
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This type has a tag which is universal class, number 13.

The value notation for a relative object identifier shall be "RelativeOIDValue", or when used as
"XMLValue", "XMLRelativeOIDValue". These productions are:

RelativeOlDValue ::=
"{" RelativeOlDComponentsList "} "

RelativeOl DComponentsList ::=
RelativeOl DComponents
| RelativeOl DComponents RelativeOl DComponentsL ist

RelativeOl DComponents::=
Number Form

334

335
identi
identi

"RelativeOIDComponents"s (if any) identify arcs from the later nodes.

33.6
some
defin:
assoc
comny
root.
N
id
re

EXA]
With

or in

| NameAndNumber Form
| DefinedValue

XMLRelativeOlDValue::=
XML RelativeOl DComponentL ist

XMLReativeOIDComponentList ::=
XML RéativeOl DComponent
| XMLRéativeOIDComponent & "." & XML RelativeOlDCompohentList

XMLRelativeOlDComponent ::=
XMLNumberForm
|  XMLNameAndNumberForm

The productions "NumberForm", "NameAndNumberForm", "XMLNumberHorm",
"XMILNameAndNumberForm", and their semantics, are defined in subelauses 32.3 to 32.12.

The "DefinedValue" of "RelativeOIDComponents" shallsbe of type relative object identifier, and|

ier tree. The starting node is identified by the eatlier "RelativeOIDComponents"s (if any), and

The first "RelativeOIDComponents" or "XMERelativeOIDComponent” identifies one or more arcs
starting node in the object identifier tree to some later node in the object identifier tree. The starting point ¢

ated with the type definition, then it n€eds to be transmitted as an object identifier value in an instan
junication (see G.2.21). The starting(node is required to be neither the root, nor a node immediately benea

DTE — A relative object identifieryalue has to be associated with a specific object identifier value so as to unambig
bntify an object. Object identifiervalues are required (see 32.11) to have at least two components. This is why the
triction on the starting node.

MPLE

the following definitions:

t hi sUnicversity OBJECT | DENTI FI ER =
{i so nmenber-body country(29) universities(56) thisuni(32)}

the re

f st gr oup RELATIVE-O D ::= {science-fac(4) naths-dept(3)}

XML value notation:
thisUniversity ::= <OBJECT_I| DENTI FI ER>1. 2. 29. 56. 32</ OBJECT_| DENTI FI ER>
firstgroup ::= <RELATI VE_O D>4. 3</ RELATI VE_Q D>

lative object identifier:

relOD RELATIVE-QD ::= {firstgroup room(4) socket(6)}

or in XML value notation:

can b

rel O D ::= <RELATI VE_Q D>4. 3. 4. 6</ RELATI VE_Q D>

shall

y an ordered set of arcs from some starting node in the object identifier tree to some later node in the pbject

later

from
an be

d by comments associated with the type definition. If there is no definition of the starting node within comjments

ce of

th the

hously
e is a

e used instead of the OBJECT IDENTIFIERvalue{1 2 29 56 32 4 3 4 6} if the current root
(known by the application or transmitted by the application) is t hi sUni versity.
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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 D IR

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

FirstArcldentifier ::=
"[" Arcldentifier

SubsequentArcldentifier ::=
"I" Arcldentifier SubsequentArcldentifier
| empty

Arcldentifier ::=
integer Unicodel abel
|  non-integerUnicodel abel

XMLIRIValue::=
FirstArcldentifier
SubsequentArcldentifier

34.4 The "FirstArcldentifier" shall identify an arc (possibly a leng arc) from the root of the OID tree.
345 Each "SubsequentArcldentifier" shall identify an are from the preceding "Arcldentifier".
EXAMPLES

With [identifiers assigned as specified in ITU-T Rece~X.660 | ISO/IEC 9834-1 and ISO/IEC 19785 the object ideptified

{iso registration-authority\ebeff (19785) organi zations(0) jtcl-sc37(257) patro
formats(1l) tlv-encoded (5N

=
[

or in|XML value notation:

<O Dpl. 3. 19785. 0. 257. 1. 5</A'D>

whicl} identifies a TLV-encoded CBEFF Patron Format, could also have an ASN.1 OID-IRI identification of

"/1 SO Regi strati on_Aut hority/ 19785. CBEFF/ Or gani zati ons/ JTCL1- SC37/ Pat r on-
f or mat s/ TEVSencoded”

Or, inf XML value notation:

<O Dt I R >/4S& Regi strati on_Aut hority/19785. CBEFF/ Or gani zat i ons/ JTC1- SC37/ Pat r on-
f or mat s/, TV~ encoded</ A D- I Rl >

35 Notation for therelative OID inter nationalized resour ce identifier type

35.1 The relative OID internationalized resource identifier type (see 3.8.62) shall be referenced by the notation
"RelativeIRIType":

RelativelRIType ::= RELATIVE-Q D-I Rl
35.2 This type has a tag which is universal class, number 36.

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

FirstRelativeArcldentifier ::=
Arcldentifier

XMLRéativelRIValue::=
FirstRelativeArcldentifier
SubsequentAr cldentifier

35.4 v g & denttitertree to
some(later node in the object identifier tree. The starting point can be defined by comments associated with‘th¢ type
definftion. If there is no definition of the starting node within comments associated with the type definition, then it
needd to be transmitted as an OID internationalized resource identifier value in an instance of communication.

NOTE — A relative OID internationalized resource identifier value has to be associated with a specific QID internationjalized
reference identifier value so as to unambiguously identify a resource.

EXAMPLE

With the following identified node:
cbef f Pat r onFor mat s AODIR ::=
"/1 SO Regi stration_Aut hority/19785. CBEFF/ Pat r on- f ormmat s"

the reflative OID internationalized resource identifier:

tlv-encoded RELATIVE-OQ D IRl ::= "TLV-encoded"

identilfies the TLV-encoded Patron Format.

36 Notation for the embedded-pdv type

36.1 The embedded-pdyv type (see 3.8.24) shall be referenced by the notation "EmbeddedPDVType":

EmbeddedPDVType ::= EMBERDED PDV

NOTE — The term "Embedded PDV" means{an abstract value from a possibly different abstract syntax (essentially, the valpe and
encoding of a message defined in a separate — and identified — protocol) that is embedded in a message. Historically, it|meant
"Hmbedded Presentation Data Value'.from its use in the OSI Presentation Layer, but this expansion is not used today,|and it
shpuld be interpreted as "embedded/value".

36.2 This type has a tag which’is universal class, number 11.

36.3 The type consists.0f'values representing:
a) an encoding of a single data value that may, but need not, be the value of an ASN.1 type; and
b) identification (separately or together) of:

1)/ an abstract syntax; and

2) the transfer syntax.

NOTE,l — 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
1 A Tl b | R ol o g L bR | . Lo R | e ol - FaYah ¢ - - e
pl UuIv., TTIVU TUCIIUTICAtIUIT CUITISISU U UIUICT UIIV U TwU UUJ CUL TUUIIUTICIS, U \111 alr'Uol vIIviIl UlllllCllL} ICVIVICIIUUS 1 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 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.

36.5 The associated type for value definition and subtyping, assuming an automatic tagging environment, is (with
normative comments):
SEQUENCE {
identification CHO CE {
synt axes SEQUENCE {
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abstract OBJECT | DENTI FI ER,

transfer CBJECT | DENTI FI ER }
-- Abstract and transfer syntax object identifiers --,
synt ax OBJECT | DENTI FI ER

-- A single object identifier for identification of the abstract
-- and transfer syntaxes --,

presentation-context-id | NTEGER

-- (Applicable only to OSI environments)

-- The negotiated OSlI presentation context identifies the
-- abstract and transfer syntaxes --,

cont ext - negoti ati on SEQUENCE {
presentati on-context-id | NTEGER,

ORI L DAL L
oo T T o L]

N
th
th

36.6
value
durin

36.7

durin,
to the
that (

36.8
in 36
transf]

o ot .- Aot hl
H-aRSFer—SyHAae NH-H-ER—

-- (Applicable only to OSI environments)

-- Context-negotiation in progress, presentation-context-id
-- identifies only the abstract syntax

-- so the transfer syntax shall be specified --,

transf er-synt ax OBJECT | DENTI FI ER

-- The type of the value (for exanple, specification thatVit 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) -- },
dat a- val ue- descri pt or Qbj ect Descri ptor  OPTI ONAL
-- This provides hunman-readabl e identi,fication of the class of the
-- value --,
dat a- val ue OCTET STRING }

( WTH COVPONENTS {

dat a- val ue-descri ptor.” ABSENT } )

DTE — The embedded-pdv type does not allow( the inclusion of a dat a- val ue- descri pt or value. However, the defini
p associated type provided here underlies the;commonalities which exist between the embedded-pdv type, the external ty
b unrestricted character string type.

The presentati on-context-id alternative is only applicable in an OSI environment, when the i
shall be an OSI presentatign context identifier in the OSI defined context set. This alternative shall not bg
b OSI context negotiation:

The cont ext - ,neget i ati on alternative is only applicable in an OSI environment, and shall only bg

b OSI context negotiation. The integer value shall be an OSI presentation context identifier proposed for ad

OSI defined €ontext set. The object identifier t r ansf er - synt ax shall identify a proposed transfer synt
SI presentatien context which is to be used to encode the value.

ion of
pe and

hteger
used

used
dition

hx for

efined

Theiotation for a value of the embedded-pdv type shall be the value notation for the associated type d
5, svhere the value of the dat a- val ue component of type OCTET STRI NG represents an encoding usif

er-Syntax specified ini denti fi cati on.

g the

EmbeddedPDVValue ::= SequenceValue
XMLEmbeddedPDVValue ::= XML SequenceValue

EXAMPLE — If a single option is to be enforced, such as use of synt axes, then this can be done by writing:

62

EVBEDDED PDV (W TH COVPONENTS {

i dentification (WTH COMPONENTS {
syntaxes PRESENT } ) } )
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The external type (see 3.8.43) shall be referenced by the notation "ExternalType":

ExternalType ::= EXTERNAL
This type has a tag which is universal class, number 8.

The type consists of values representing:

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

b) identification of:

1) an abstract syntax; and

e transfer symtax; and

associated with use of the "External Type" notation.
DTE — Note 1 in 36.3 also applies to the external type.

htive comments):

SEQUENCE {
identification
synt axes
abstract
transfer
-- Abstract and transfer syntax
synt ax

-- and transfer syntaxes --,

presentati on-context-id

-- The negoti ated" CSl presentati

cont ext - negoti ati on
presentati on-context-id
transf er - synt ax

-~ dentifies only the abstract
- so the transfer syntax shall

transfer-synt ax
-- the value of an ASN. 1 type)

-- sender and receiver). This

c) (optionally) an object descriptor which provides a human-readable description of the category ofjth|
value. The optional object descriptor shall not be present unless explicitly permitted by’ cor

The external type has an associated type. This type is used to give precision to the definition of the alf
5 of the external type and is also used to support the value and subtype notations of the(€xternal type.

DTE — Encoding rules may define a different type which is used to derive encodings, or\dnay specify encodings W
erence to any associated type. For example, the encoding in BER uses a different sequence, type for historical reasons.

The associated type for value definition and subtyping, assuming an autematic tagging environment, is

CHONCE {

SEQUENCE {

OBJECT | DENTI FI ER,

OBJECT | DENTI FI ER }
object identifiers --,

CBJECT | DENTI FI ER

-- Asingle object identifier for identification of the abstract

| NTEGER

-- (Applicable onl'y:to OGSl environnents)

on context identifies the

-- abstract and“transfer syntaxes --,

SEQUENCE {
| NTEGER,
OBJECT | DENTI FI ER }

-- ((Applicable only to OSI environnents)
- “Context-negotiation in progress, presentation-context-id

synt ax
be specified --,

OBJECT | DENTI FI ER

-- The type of the value (for exanple, specification that it is
-- is fixed by the application designer (and hence known to both

-- case is provided primarily to support

e data
hment

stract

ithout

(with

-- 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) -- },

dat a- val ue-descri pt or Chj ect Descri ptor  OPTI ONAL
-- This provides human-readabl e identification of the class of
-- the value --,

dat a- val ue CCTET STRING }

( W TH COVPONENTS {
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identification (WTH COVWONENTS {

synt ’axes ABSENT,
transf er-synt ax ABSENT,
fixed ABSENT } ) } )

NOTE - For historical reasons, the external type does not allow the synt axes, transfer-syntax or fi xed alternatives of
identification. Application designers requiring these options should use the embedded-pdv type. The definition
associated type provided here underlies the commonalities which exist between the external type, the unrestricted character
string type and the embedded-pdv type.

37.6
37.7

synta

N

38

38.1

38.1.1

38.1.2

38.1.
the n
using
38.2
38.2.]

column 2, it specifies the names of the, possible time property settings for the column 1 time property. Coly

speci
have
N
N
ng

N
se
be

The text of 36.6 and 36.7 also applies to the external type.

of the

The notation for a value of the external type shall be the value notation for the associated type defined in
37.5, where the value of the dat a- val ue component of type OCTET STRI NGrepresents an encoding using the transfer

k specified in1 dentifrcation.
ExternalValue ::= SequenceValue
XMLExternalValue::= XML SequenceValue

DTE — For historical reasons, encoding rules are able to transfer embedded values in EXTERNAL whose encodings are
pact multiple of eight bits. Such values cannot be represented in value notation using the above associatedtype.

Thetimetype

General

The time type (see 3.8.83) shall be referenced by the notation "TimeType":
TimeType::=TI ME

The tag for types defined by this notation is universal clags, number 14.

B The value of a time type shall be defined by the notation "TimeValue", or when used as an "XMLValul

notation defined in ISO 8601, 3.4.

Time properties and settings of timeabstract values

| Table 6 specifies in column 1 the“description and names of the time properties of time abstract valu

ies (generally by reference to ISQ, 8601) the abstract values to which the time property is applicable, an
he corresponding time property settings.
DTE 1 — ASN.1 does not specify abstract values that are not supported by ISO 8601 representations.

DTE 2 — The names of time properties and of their settings appear in the property assertions of the property settings s
tation (see clause 51).

DTE 3 — ASN.1 recegnizes an order relationship between TIME abstract values if they have the same properties and th
tings of those properties. For those abstract values that include a time difference, an order relationship is only reco
fween abstractvalues with the same time difference.

Table 6 — Properties and settingsfor time abstract values

not an

", by

tation "XMLTimeValue". The syntax of these notations is defined in 38.3 as the contents of a "simples{ring",

es. In
mn 3
d that

btype

b same
bnized

B . I':\IUbl.ld.bl VaiUUb I.ild.l. ild.VUl IIS
Time property Names of property settings property setting
Basic nature of the abstract value Dat e See ISO 8601, 4.1.
Name: Basi ¢ All abstract values that are dates
Comment: The setting of this property identifies the only.
basic nature of the abstract value. All time abstract Ti me See ISO 8601, 4.2.
values have this property. All abstract values that are a time-
of-day only.
Dat e- Ti ne See ISO 8601, 4.3.

and a time-of-day.

All abstract values that are a date
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Table 6 — Properties and settings for time abstract values

Time property

Names of property settings

Abstract valuesthat havethis
property setting

I nt erval

See ISO 8601, 4.4.

All the time interval abstract
values.

Rec- I nt erval

See ISO 8601, 4.5.

All the recurring interval abstract
values.

Tim
Nan
Con

incly
scalg

NOT
one
for O

b-scale and accur acy for a date
e Date

ment: This applies only to an abstract value that
des identification of a date. It identifies the time-
and accuracy of that date.

E — Any abstract value identifying more than
late (for example, an interval) has a single setting
pt e that applies to both dates.

C (Century) See ISO 8601, 4.1.2.3 ¢).
All abstract values containing p
date that represents only-a century.
Y (Year only) See ISO 8601, 4.1.2:3°b).

All abstract values containing p
date that represénts only a yeat.

YM(Year-Month)

See ISO 8601, 4.1.2.3 a).

Allabstract values containing
date.that uses the year-month fime-
scale.

YMD (Y ear-Month-Day)

See ISO 8601, 4.1.2.2.

All abstract values containing p
date that uses the year-month-flay
time-scale.

YD (Year-Day)

See ISO 8601, 4.1.3.2.

All abstract values containing p
date that uses the year-day timge-
scale.

YW(Y ear; Week)

See ISO 8601, 4.1.4.3.

All abstract values containing p
date that uses the year-week tine-
scale.

YWD (Year-Week-Day)

See ISO 8601, 4.1.4.2.

All abstract values containing p
date that uses the year-week-dhy
time-scale.

Typeg of associated year Basi c All abstract values containing p
Narle: Year year in the_ range 1582 to 9999 (or
a century in the range 15 to 99)).

Conment: This applies only te‘an’ abstract value that
inclydes identification of one or'more years or
centyries. Its setting identifies whether the year (or Prol eptic All abstract values containing p
centyry) identification.is @ "normal" year, a year in year in the range 0 to 1581 (orfa
the pgroleptic Gregoriafi Calendar (see J.2.2), a year century in the range 00 to 14).
that |s negative, or a'year that requires more than four NOTE - In the proleptic Gregprian
digits to represebAt. calendar, a year value of zero has a
NOTE — Any-abstract value involving more than one meaning which roughly
year[(for' example, an interval) has a single setting for corresponds to the year 1 BC (see
Year| thab applies to both years. 12.2).

Negati ve All abstract values containing a

year in the range 9999 to —0001
(or a century in the range —99 to
—01).

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

All abstract values containing a
year whose decimal representation
requires 5, 6, 7, etc., digits (or a
century whose decimal
representation requires 3, 4, 5,
etc., digits) respectively, whether
positive or negative.
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Table 6 — Properties and settings for time abstract values

Time property

Names of property settings

Abstract valuesthat havethis
property setting

Accuracy for atime
Name: Ti ne

Comment: This applies only to an abstract value that
includes identification of a time-of-day. It identifies
the accuracy of that time-of-day.

NOTE — Any abstract value identifying more than

H (Hour)

See ISO 8601, 4.2.2.3 b).

All abstract values containing a
time-of-day to an accuracy of
hours.

HM(Hour-Minute)

See ISO 8601, 4.2.2.3 a).
All abstract values containing a

one iluc:-uf-day kaI U)&dlllpic, dll illl.t:l Vd‘l) ildb d
single setting for Ti ne that applies to both the time-
of-dgys.

TMe-01-4ay 10 all acCUracy of |
minutes.

HVS (Hour-Minute-Second)

See ISO 8601, 4.2.2.2.

All abstract values)containing p
time-of-day to an accuracy of
seconds.

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

See ISO 8601, 4.2.2.4 c).

All abstract values containing p
tim¢€-of-day to an accuracy of
houss'to 1, 2, 3, etc., decimal
places.

HVF1, HVF2, HVF3, etc., to
infinity (Hour-Minute-fraction)

See ISO 8601, 4.2.2.4 b).

All abstract values containing p
time-of-day to an accuracy of
minutes to 1, 2, 3, etc., decimal
places.

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

See ISO 8601, 4.2.2.4 a).

All abstract values containing p
time-of-day to an accuracy of
seconds to 1, 2, 3, etc., decimfil
places.

Locdl or UTC time-scale for atime
Nanle: Local - or- UTC

Comment: This applies only to an abstract value that
inclydes identification of a time. It identifies the time-
scald of that time (local time, UTC, or local time plus
the difference from UTC). Time differences are
deteqmined by local administrations. ASN.I supports
time|differences in the range —15 hours to *15 hours.
The flifference is positive if the local time is ahead of
or edual to UTC (see ISO 8601,5:2.4.1). See also
J2.10.

NOTE — Any abstract valyé-identifying more than
one fime (for example,an\interval) has a single
settig for Local - or UTC that applies to both times.

L (Local time only)

See 38.2.2 and ISO 8601, 4.2.2 and
4.23.

All abstract values containing p
time-of-day that specifies local
time only.

Z (UTC only)

See ISO 8601, 4.2.4.

All abstract values containing p
time-of-day that specifies UT( and
not local time.

LD (Local time and the difference
from UTC)

See ISO 8601, 4.2.5.

All abstract values containing p
time-of-day that specifies local

time and the time (which maytt
negative) added to UTC to obtpi
local time.
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Table 6 — Properties and settings for time abstract values

Abstract valuesthat havethis

Time property Names of property settings property setting
Form of interval specification SE (Start and end points) See ISO 8601, 4.4.1 a).
Name: I nt erval -type All abstract values that specify an
Comment: This applies only to an abstract value that ;r:)tie;tval using a start and an end

is an interval or a recurring interval. It identifies the
form of interval specification (a start and an end D (Duration only) See ISO 8601, 4.4.1 b) and 4.4.3.
point, a duration, a start point and a duration, or a
duration with an end point)

All abstract values that specify an
Tervat using onty @ quration.

SD (Start point and duration) See ISO 8601, 4.4.1 c).

All abstract values that specifyf an
interval using a start point and
duration.

DE (Duration and end point) See ISO 8601, 4.4.1 d).

All abstraetyvalues that specifyf an
interval using a duration and ap

)

end(point.
Natyre of the start and/or end point specification Dat e See ISO 8601, 4.1.
Nanje: SE- poi nt All abstract values that specify
Conment: This applies only to intervals or recurring f)?lr;/ .and/or end points using dptes

interjvals using a start point or an end point or both.
The petting of this property identifies the nature of the | Ti ne See ISO 8601, 4.2.
startpoint and/or end point that forms part of this
abstrfact value.

All abstract values that specify
start and/or end points using tine-
NOTE — All interval abstract values with both a start of-day only.

poinf and an end point have a single setting for this Dat e- Ti e See ISO 8601, 4.3,
propgrty, and for any associated properties related to
date jor time-of-day. All abstract values that specify
start and/or end points using a|date
and a time-of-day.

Therp are no interval abstract values that have
diffeyent forms of start point and end point. Thus all
abstrjact values with both an interval start point and an
interpal 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.

Recyrrrence specification Unl i m t ed (No limit on the See ISO 8601, 4.5.
Nanle: Recur r ence number of recurrences, expressed
) with an empty string for the
Conment: This applies only to an abstract value that | number of recurrences)

is a fecurring interval. It identifies the agreed limits
on the number of recurrences'or unlimited). R1, R2, R3, etc., to infinity See ISO 8601, 4.5.
(Number of recurrence digits)

All abstract values representing an
unlimited number of recurrendes of
an interval.

All abstract values representin
recurrences of an interval that
require 1, 2, 3, etc. digits,

respectively, to express the nunber
of recurrences.

TS
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Table 6 — Properties and settings for time abstract values

Abstract valuesthat havethis

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
Comment: This applies only to an abstract value that E)hfa; fiea[;resents midnight at the start

contains a time that represents midnight. It identifies
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
AT TePIeSems Midmgit at tejend

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 is only a
singlle SE- poi nt setting that governs the syntax of both the start point and the end-point. The start and end points _are requiregl to
use the same time format. This is a difference from ISO 8601.

38.22 ISO 8601 provides two basic representations for midnight: "2400" for midnight atcthe’end of a day and
"000Q" for midnight at the start of a day (with any second or fractional part of a second containing only zero digits).
Thesq are not considered different representations for a single abstract value, but as distinct abstract values.
NOTE 1 — This is because as a stand-alone time, they are clearly distinct and represent start ‘of“a day and end of a day.[When
usgd in conjunction with a day, "2400" on day x should be considered less than "0000" on day x+1, despite having exactly the
same position 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/yalues that are midnight at the start and fend of
anly particular day, depending on the accuracy of the seconds and fractional patt'of seconds. There are also further infinite sets of
m{dnight abstract values based on the use of fractions of an hour or of a mifiute'rather than of seconds. (All these fractiongl parts
will be zero to various different accuracies if the abstract value is a midnight value.)

38.2. ISO 8601 provides two basic representations for duration (either weeks, or some combination of [years,
months, days, hours, minutes and seconds) as a component ¢f-fime intervals and recurring time intervals. Diffferent
strings representing durations in ISO 8601 are considered to\represent different abstract values in ASN.1, except where
the only difference is the omission or inclusion of a zerotime component that does not change the duration (including
the a¢curacy of the duration) being represented. Inclusion or omission of zero time components is fully specified in
canotfical encoding rules, and in all the encodingirules of ITU-T Rec. X.691 | ISO/IEC 8825-2. There are ng@ time
propdfties (other than " Basi c=I nterval | nterval -type=D") associated with a duration, but restrictions can be
appli¢d to the time components of a duration; requiring them to be absent or limiting their value (see 38.4.4).

NOTE 1 — There is an ISO 8601 requirement for prior agreement on the size of components (and particularly of fractional [parts).

THis is normally handled by property. settings for the different accuracies. However, in the case of DURATI ON, for simplicity,

prpperty settings were not introducedyte determine the accuracy of the components. Instead, inner subtyping constraints jon the
equivalent sequence type can be applied, as specified in 38.4.4, to record prior agreements on the components of a DURATI PN.

NOTE 2 — ISO 8601 requires that use of a weeks component shall not be combined with the use of any other date component
(ygars, months, days), nor_with the use of an hours, minutes, or seconds time component. This restriction is also applied in
A$N.1 for consistency with TSO 8601.

38.24  There is no)defined order relation between the different DURATI ON abstract values unless they are expfessed
using|a single tim&element (for example, weeks or months or days only), as there is no agreed international definition
of a duration of‘ene month or one year in terms of seconds.

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

oy
SCLUTIyo

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 C character 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 C as
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
plyis or minus, and underline represents zero or more repetitions (for example "£YYYYY"). The ISO 8601 notation s ysed in

preference to any other notation used in this Recommendation | International Standard in order to make the linkage t0 [S( 8601
clgar.

NOTE 2 — Clause J.2 provides a tutorial on ISO 8601 key concepts that will help in understanding this notation. Sde also
clause G.3 for examples of the resulting value notation.

Table 7 — Value notation for time abstract values with specific properties and settings

Time component Property Value petation syntax
Y ear] component "Year =Basi c¢" ISO 8601, 4.1.2.3 ¢) follewed by the character LATIN
and " Dat e=C' CAPITAL LETTER €: [YYC]
or
"Year =Prol eptic"
and " Dat e=C"
Y ear] component "Year =Negati ve" ISO 8601;4.1.2.4 d) followed by the character LATIN
and " Dat e=C" CAPITAL LETTER C: [£YYYC]
or
" 1 n" " _o The number of repetitions of Y shall be zero for
Year=Ln" and"Date=C " Year =Negat i ve" and equal to n-4 for " Year =Ln" .
Y ear] component " Year =Basi c" ISO 8601,4.1.2.2: [YYYY]
and Dat e isnot C
or

" Year =Pr ol epti:c*
and Dat e is not C

Y ear] component "Year =Negat i ve" and Dat e ISO 8601,4.1.2.4¢): [YYYYY]
isnot C

or The number of repetitions of Y shall be zero for

"Year=Ln" andDateisnotC | "Year=Negati ve" and equal to n-4 for " Year =Ln".

Month component Any ISO 8601, 4.1.2.3 a): [-MM]

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

Day [component "Year =YMD' ISO 8601, 4.1.2.2 Extended format: [-DD]

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

Day componént "Year =YWD" ISO 8601, 4.1.4.2 Extended format: [-D]

Houfts cemponent " Basi c=Ti ne" ISO 8601, 4.2.2.3 b): [hh]
or
"Basi c=I nterval " and The hours component value notation 24 shall always be used
" SE- poi nt =Ti ne" for the abstract value "midnight at end of day" and the hours

component value notation 00 for "midnight at start of day".
or

"Basi c=Rec- I nterval " and
" SE- poi nt =Ti ne"
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Table 7 —Value notation for time abstract values with specific properties and settings

Time component

Property

Value notation syntax

Hours component

"Basi c=Dat eTi ne"

or

"Basic=Interval " and
" SE- poi nt =Dat eTi ne"
or

"Basi c=Rec- I nterval "
and

ISO 8601, 4.3.2 Extended format: [Thh]

The value notation T24 shall always be used for the hours
component of the abstract value "midnight at end of day" and
the value notation TOO for "midnight at start of day".

" SE- poi nt =Dat eTi ne"

Mingtes component

Any

ISO 8601, 4.3.2 Extended format: [:mm)]

Seconds component

Any

ISO 8601, 4.3.2 Extended format: [:ss]

Decimal fraction
component of hour,
minyte, or second

Any

ISO 8601, 4.2.2.4: [,hh] or [.hh], [,mm] or [.mm}, or
[,ss] or [.ss]

NOTE - It is recommended that in any'‘giyeén ASN.1 modyle,
the comma or full stop be consistentlytsed for the decimall
sign.

Decimal fraction
component of year, month,
weelf, or day in a duration
(see [1.2.6, Note)

"Basi c=I nterval " and
"Interval -type=D'

or

"Basi c=Interval " and
"Interval -type=SD’

or

"Basi c=I nterval " and
"I nterval -type=DE"

ISO 8601, 4.4.3.2: [,nn] or [.nnj

NOTE — It is recommengded.that in any given ASN.1 modyle,
the comma or full stop bg.consistently used for the decimall
sign.

UT( designator
component

"Local - or - UTC=2"

1SQ8601, 4.2.4: [Z]

Timg¢ difference
component

"Local - or - UTC=LD"

ISO 8601, 4.2.5.2 Extended format: [+hh] or [+hh:mm]

The time difference component shall be the exact time
difference in minutes if it is not an exact multiple of hours|

NOTE — This means that the minutes component has to be]

present unless the difference between local time and UTC [is an

integral number of hours.

Durdtion component

"I nterval -type=D'
or

"I nterval -t ype=SD'
Or;

“nt erval -t ype=DE"

ISO 8601, 4.4.3.2:
see 38.3.6

Timg interval

"I nterval -t ype=SE"
or
"I nterval -type=SD'
or
"I nterval -type=DE"

ISO 8601, 4.4 Extended formats:

Start point component (" | nt er val -t ype=SE" or

"I nterval -type=SD") or duration component
("I'nterval -type=DE"), followed by [/ ], followed by
duration component (" | nt er val - t ype=SD") or end pqint
component (" | nt erval -t ype=SE" or"I nt erval -
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

Local - or - UTC property settings shall then be used to
determine the format of the end point component. It is

is the same as the difference for the start point.

representing this component. The Dat e, Year, Ti ne, and

permissible (optionally) to omit the time difference component
if the difference between UTC and local time for the end point

NOTE—This s ot a5 generat a5 1SO-860T; bur 5 Tesicy
these cases for simplicity.

d to

Recyrring time intervals "Recurrence=Unlimted" ISO 8601, 4.5 Extended format: [R/] followed by the'tite

interval component.

Recyrring time intervals "Recurrence=R1", ISO 8601, 4.5 Extended format: [Rnn/] followed by the tir]

"Recurrence=R2", interval component.
"Recurrence=R3", etc.

ne

38.3.4 The value of the "tstring" shall be the concatenation of the character encodings of the time comp
(detefmined by the settings of their properties in accordance with Table 6), precededland followed by a QUOTA
MARK (34) character (") as specified in 12.17. The value of the "xmltstring" shallkbethe concatenation of the cha
encodings of the time components (determined by the settings of their propertiessin accordance with Table 6), W
surrofinding QUOTATION MARK characters.

N

N

38.3.%

N

38.3.4
follov

38.3.4

38.3.

DTE 1 — The value notation and XML value notation are canonical except for;
a) the varying representations of duration; and
b) the varying use of comma or full stop for the decimdl separator; and

c) the varying use of hours and minutes or hours only._fer time difference components that are an integral nun
hours; and

d) the inclusion or omission of a time differenceicomponent in the end point of an interval (with both a star
and an end point) when the time difference.if¥'the end point is the same as the time difference in the start p

DTE 2 — Examples of the value notation are provided-in G.3.

b The notations for the time components'shall be concatenated in the order specified in ISO 8601.

b The basic value notation and the XML value notation for the duration component are specified
ying subclauses.

b.1 The value notation shallbe [P] (see ISO 8601, 4.4.3) followed by either:

a) a year-month=day designation (see 38.3.6.2) optionally followed by an hours-mins-sec desig
(see 38.3.6.3); or

b) a week designation (see 38.3.6.4); or

¢) anhours-mins-sec designation (see 38.3.6.3).

.2 A_year-month-day designation shall be one or more (in order) of:

DTE — This means the most significant time ¢component first and the zone designator (time difference component or Z) lagt.

nents
TTON
racter
ithout

\ber of

t point
int.

n the

hation

a) ' ayear designation (see 38.3.6.5);

- | . — ya Q.2
U) d HIUIIUT UCIEIAUUITN (3T 56.5.0.U7,

c) aday designation (see 38.3.6.7).

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

a) an hours designation (see 38.3.6.8); or
b) a minutes designation (see 38.3.6.9); or

c) aseconds designation (see 38.3.6.10).

38.3.6.4 A week designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [W].
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38.3.6.5 A year designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [Y].

38.3.6.6 A month designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [M].

38.3.6.7 A day designation shall consist of one or more digits optionally followed by a fractional part (see 38.3.6.12)
followed by [D].

38.3.6.8 An hours designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [H].

38.3.6.9 A minutes designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [M].

38.3.6.10 A seconds designation shall consist of one or more digits optionally followed by a fractional part
(see 38.3.6.12) followed by [S].

38.3.6.11 The integral part of a designation shall not contain leading zeros unless it is the single digitizero, optipnally
followyed 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,opa comma), foljowed
by onk or more decimal digits.

38.3.6.13 If a designation contains a fractional part, there shall be no following designation:
38.3.6.14 Value notations expressing a duration to different accuracies represent different abstract values.

EXAMPLE 1: The following value notations all represent different abstract valu¢s:
a) P29M(or POY29M -- 0 years, 29 months to an accuracy of J-rionth.
b) P29MID (or POY29MID) -- 0 years, 29 months, 0 days to ad accuracy of 1 day.

c) P29MI0S (or POY29MODTOHOMDS) -- O years, 29 months, 0 days, 0 hours, 0 minutes, 0 seconds,|to an
accuracy of 1 second.

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

e) P29Mr0. 000S (or POY29MDDTOHOMD. 000S) -- O years, 29 months, 0 days, 0 hours, 0 mihutes,
0 seconds, to an accuracy of 1 millisecond.

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

a) POY29MDDTOHO. 00M
b) POY29MDDTO. 00M
c) POY29MIOHO. QOM
d) POY29MrQ. 00M

¢) P29MIBTOHO. 00M

f)  P29MIDTO. 00M

g) «P29MIOH0. 00M

h)\ P29Mr0. 00M

38.4 Useful timetypes

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 Tl 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 TI ME
( SETTI NGS "Basi c=Dat e Dat e=YMD Year =Basi c")

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
(SETTI NGS "Basi c=Ti ne Ti ne=HVMS 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.

and id

N
38.4.4

and id

Any

type
accor

38.4.4
(see 3
N
tir]
ty
38.4.4

b 1he date-ume type Shall be reIerenced Dy the notation:
DateTimeType::= DATE- TI ME

defined as:

DATE-TIME ::= [UNIVERSAL 33] IMPLICT TIME
( SETTI NGS " Basi c=Dat e- Ti me Dat e=YMD Year =Basi ¢ Ti me=HVE
Local - or - UTC=L")

DTE — This type allows midnight at start of day (00: 00: 00) as well as midnight at end of day,(24:-00: 00).
I The duration type shall be referenced by the notation:

DurationType ::= DURATI ON

defined as:
DURATION ::= [UNI VERSAL 34] IMPLICT TIME
(SETTINGS "Basi c=Interval Interval-type=D")
ubset of the TI ME type, all of whose abstract values have the. property settings " Basi c=I nterval | nter

lance with the following subclauses.

.1 Inner subtyping constraints can be applied(to’ any duration subtype using an equivalent sequence
8.4.4.2).

he components in the duration type, or to plac€ range constraints on the values of some or all time components of the d
be (see also 51.11.2).

.2 The DURATI ON- EQUI VALENT\equivalent sequence type is:

DURATI ON- EQULVALENT : : = SEQUENCE {
years I NTEGER (0..MAX) OPTI ONAL,
nont(hs I NTEGER (0..MAX) OPTI ONAL,
weeks I NTEGER (0..MAX) OPTI ONAL,
days I NTEGER (0..MAX) OPTI ONAL,
hour s I NTEGER (0..MAX) OPTI ONAL,
m nut es I NTEGER (0..MAX) OPTI ONAL,
seconds I NTEGER (0..MAX) OPTI ONAL,

fractional -part SEQUENCE
nunber-of -di gits | NTEGER(1.. MAX),
fractional -val ue | NTEGER(O..NMAX) } OPTI ONAL }

val -

D' (whether UNI VERSAL 34 or UNI VERSAL 14), is called’ a duration subtype. This type can be constraifed in

type

DTE — The inner subtyping constraint appliedto the equivalent sequence type can be used to forbid or to require particular

iration

h +1a 4+ £ 41 - 1 4+ 4 et +la 4a 4+ £ 41 t t
where—tne Yy CadlSTCUTTPOTTICTIT OT U O UT v AT SUTUCTICCTT y DU COTT S POTIAS —tO— T y Car S—tHTIU—COTHPOTICIIT OT HICTAa0sS rac

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.

38.45 The basic value notation and the XML value notation for all the useful time types shall be the value no
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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The character string types

These types consist of strings of characters from some specified character repertoire. It is normal to define a character
repertoire and its encoding by use of cells in one or more tables, each cell corresponding to a character in the repertoire.
A graphic symbol and a character name are also usually assigned to each cell, although in some repertoires, cells are
left empty, or have names but no shapes (examples of cells with names but no shape include control characters such as
EOF in ISO/IEC 646 and spacing characters such as THIN-SPACE and EN-SPACE in ISO/IEC 10646).

In general, the information associated with a cell denotes a distinct abstract character in the repertoire even if that
information is null (no graphic symbol or name is assigned to that cell).

The ASN.1 basic value notation for character string types has three variants (which can be combined), specified
formally below:

The A
use e
(see 1

40
40.1

"Rest
"Unrg

40.2
type 1
40.3

a) A representation of the characters in the string using assigned graphic symbols, possibly inc
spacing characters; this is the "cstring" notation.
NOTE 1 — Such a representation can be ambiguous in a printed representation when the same graphic syn
used for more than one character in the repertoire.

NOTE 2 — Such a representation can be ambiguous in a printed representation when spacing charac

b) A listing of the characters in the character string value by giving a series of ASNJI value referencq
have been assigned the character; a set of such value references,is_Jdefined in the m
ASN1- CHARACTER- MODULE in clause 42 for the ISO/IEC 10646 charaeter repertoire and fi
| A5St ri ng character repertoire; this form is not available for other character repertoires unless th
assigns to such value references using the value notation described in-a) above or c) below.

¢) A listing of the characters in the character string value by jidéntifying each abstract character 1
position of its cell in the character repertoire table(s); this{ form is available only for | A5St
Uni versal String, UTF8St ri ng and BMPSt ri ng.

ASN.1 XML value notation for character string types uses the "Ximlcstring” notation, which includes the abi
scape sequences for certain special characters, and for specification of characters using decimal or hexadg
2.15).

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

CharacterStringType ::=
RestrictedCharacter StringType
| UnrestrictedCharacter StringType

FictedCharacterStringType"(1s) the notation for a restricted character string type and is defined in claus
strictedCharacterStringType" is the notation for the unrestricted character string type and is defined in 44.1.

The tag of eachrestricted character string type is specified in 41.1. The tag of the unrestricted character
5 specified in 442

The notdtien for a character string value shall be:

Character StringValue ::=
RestrictedChar acter StringValue
|  UnrestrictedCharacter StringValue

different widths are present in the repertoire or the specification is printed with a proportional-spacing fonq.

uding
hbol is
ers of
s that
odule

r the
e user

y the
ing,

lity to
cimal

e 41.

string

XML Character StringValue ::=
XMLRestrictedCharacter StringValue
|  XMLUnrestrictedCharacter StringValue

"RestrictedCharacterStringValue" and "XMLRestrictedCharacterStringValue" are defined in 41.8 and

respectively.

unrestricted character string value and they are defined in 44.7.
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This clause defines types whose values are restricted to sequences of zero, one or more characters from some
specified collection of characters. The notation for referencing a restricted character string type shall be
"RestrictedCharacterStringType":

RestrictedChar acter StringType ::=
BMPSt ri ng

Ceneral String
G aphicString
| A5String

| SO646Stri ng
Nuneri cString

Each ['RestrictedCharacterStringType" alternative is defined by specifying:

a)
b)

¢)

|

|

|

|

|

| Printabl eString
| TeletexString
| T61String

|  Universal String
|  UTF8String

| VideotexString
| VisibleString

the tag assigned to the type; and

aname (e.g., Nuneri ¢St ri ng) by which the type is referenced; and

the characters in the collection of characters used in defining’the type, by reference to a table listihg the

character graphics or by reference to a registration numbér in the ISO International Register of
Character Sets (see 1SO International Register of Coded Character Sets to be used with B

Sequences), or by reference to ISO/IEC 10646.

Table8—List of restricted ¢har acter string types

Coded
scape

Namefor referendingthetype | oo N O e o . | Nofes

UTK8Stri ng 12 Subclause 41.16

Nurperi cString 18 Table 9 (Notg 1)

Prifnt abl eStri ng 19 Table 10 (Notg 1)

Tellet exString (T61St ri ng) 20 6, 87, 102, 103, 106, 107, 126, 144, 150, 153, 156, | (Notg 2)
164, 165, 168 + SPACE + DELETE

Vi deot exSt ri ng 21 1, 13, 72, 73, 87, 89, 102, 108, 126, 128, 129, 144, | (Notg 3)
150, 153, 164, 165, 168 + SPACE + DELETE

| A3String 22 1,6 + SPACE + DELETE

G 4phicString 25 All G sets + SPACE

Vi g4i bl eStringA(l SC646St ri ng) 26 6 + SPACE

Genjer al Str-ibng 27 All G and all C sets + SPACE + DELETE

Unilver'sal String 28 See 41.6

BVRSLri 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 ITU-T

Rec. T.101.
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411 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 Nurmeri cString type and Numeri cString character
abstract syntax.

Table 9 — NumericString

Name Graphic
Digits 0,1,..9
Space (space)
41.3 The following object identifier, OID internationalized resource identifier and object descripter valugs are

assigped to identify and describe the Nuner i ¢St ri ng character abstract syntax:
{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) nurericString(0)|}
"/Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Char act er _Stri ngs/ Nureri c_Stri-ng"

and

"NunericString 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 rfeed to
cafry 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)  One of the rules given in ISO/IEC 10646 for encoding the abstfact‘characters. In this case the character ttansfer
syntax is identified by the object identifier associated with thoserulés in ISO/IEC 10646, Annex N.

b) The ASN.1 encoding rules for the built-in type NumericSt¥ing. In this case the character transfer sygtax is
identified by the object identifier value {j oi nt -i so-i t u-t.~asn1(1) basi c-encodi ng(1)}.

414 Table 10 lists the characters which can appear imthe Printabl eString type and Printabl eString
charafter abstract syntax.

Table 10= PrintableString

Name Graphic
Latin'capital letters AB, ..Z
Eatin small letters a,b, ..z
Digits 0,1,..9
SPACE (space)
APOSTROPHE '
LEFT PARENTHESIS (
RIGHT PARENTHESIS )
PLUS SIGN +
COMMA )
HYPHEN-MINUS -
ELLL STOP
SOLIDUS /
COLON
EQUALS SIGN =
QUESTION MARK ?
415 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:
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{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) printableString(1l) }
"/Joint-1SO | TU T/ ASN. 1/ Speci fi cati on/ Character_Strings/Printable_String"

and

"Printabl eString 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.1 encoding rules for the built-in type Printabl eString. In this case the character transfer syntax is
identified by the object identifier{ joi nt-iso-itu-t asnl(1) basic-encoding(1) }.

41.6 The characters which can appear in the Uni versal String type are any of the characters allowgd by
ISO/IEC 10646.

41.7 Use of this type invokes the conformance requirements specified in ISO/IEC 10646.

NOTE — Clause 42 defines an ASN.1 module containing a number of subtypes of this type for the "Collections of graphics
characters for subsets" defined in ISO/IEC 10646, Annex A.

41.8 The "RestrictedCharacterStringValue" notation for the restricted character string types shall be "cstring[" (see
12.14)), "CharacterStringList", "Quadruple", or "Tuple". "Quadruple" is only capable of‘defining a character string of
lengthh one, and can only be used in value notation for Uni ver sal Stri ng, UTF8St r i-ng, or BMPSt ri ng types. "Tuple"
is only capable of defining a character string of length one, and can only be used-in” value notation for | A5St{ri ng

types

RestrictedCharacter StringValue ::=
cstring
| CharacterStringList
|  Quadruple
|  Tuple

Character StringList ::= "{" CharSyms" }\"

CharSyms::=
Char sDefn
| CharSyms"," CharsDefn

CharsDefn ::=
cstring
|  Quadruple
|  Tuple
| DefinedValue

Quadruple z=*{" Group "," Plane ",” Row "," Cell"}"

Group_~:= number
Planel ~ ::= number
Row ;= number
Cdl ::= number
Fopte—={FableCelurmn——FableRow——

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, BMPString 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 | A5Stri ng.

EXAMPLE - Suppose that one wishes to specify a value of "abcZdef" 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:
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| MPORTS Basi cLatin, greekCapital LetterSi gna FROM ASN1- CHARACTER- MODULE
{ joint-iso-itu-t asnl(1l) specification(0) nodul es(0) is010646(0) };

M/Al phabet ::= Universal String (FROM (BasicLatin | greekCapital LetterSigm))

nystring MyAl phabet ::={ "abc" , greekCapital LetterSignma , "def" }

NOTE 3 — When specifying the value of a Uni versal String, UTF8Stri ng 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.

| MPORTS Basi cLatin, Cyrillic, BasicG eek FROM ASNL- CHARACTER- MODULE
{ joint-iso-itu-t asnl(1l) specification(0) nodul es(0) is010646(0) };

M/Al phabet ::= Universal String (FROM (BasicLatin | Cyrillic | BasicGeek))
nystring M/Al phabet ::= "HOPE"

A alternative unambiguous definition of nyst ri ng would be:
nmystring MAI phabet (BasicLatin) ::= "HOPE"

Fdrmally, nystri ng is a value reference to a value of a subset of MAl phabet , but it can, by the value mapping rules of
C,|be used wherever a value reference is needed to this value within MyAl phabet .

41.9 The "XMLRestrictedCharacterStringValue" notation is:
XMLRestrictedCharacter StringValue ::= xmlcstring

41.10 There are characters which cannot be directly represented in "xmlcstring". These shall be represented usif
escapp sequences specified in 12.15.

NOTE - If the restricted character string value contains characters which are not ISO/IEC 10646 characters specified in 1
thgse cannot be represented in "xmlcstring", and such values cannot be transfert&d using XML Encoding Rules (see ITU-
XJ693 | ISO/IEC 8825-4).

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

Annex

ng the

p.15.1,
I Rec.

41120  The "number" in the "Plane", "Row" and "Cell" productions shall be less than 256, and in the "Group"

prodyction it shall be less than 128.

41.13  The "Group" specifies a group in the coding space of the UCS, the "Plane" specifies a plane within the §
the "Row" specifies a row within the plane, and thé~'Cell" specifies a cell within the row. The abstract chg
identified by this notation is the abstract character for the cell specified by the "Group", "Plane", "Row", and
valuep. In all cases, the set of permitted charactersmay be restricted by subtyping.

NOTE — Application designers should consider.carefully the conformance implications when using open-ended character]
types such as Gener al String, G aphi ¢St ri‘ng, and Uni ver sal St ri ng without the application of constraints. Careful {
copformance is also needed for boundedbut large character string types such as Tel et exSt ri ng.

41.1. The "number" in the "TableColumn" production shall be in the range zero to seven, and the "number"
"TableRow" production shall-be~in the range zero to fifteen. The "TableColumn" specifies a column an

Froup,
racter
Cell"

string
ext on

in the
d the

"TableRow" specifies a row-0f-a character code table in accordance with Figure 1 of ISO/IEC 2022. This notafion is

used pnly for | A5St ri ng when the code table contains Register Entry 1 in columns 0 and 1 and Register Entr]
columns 2 to 7 (see the SO International Register of Coded Character Sets to be used with Escape Sequences).

411 BMPSt r itng is a subtype of Uni ver sal St ri ng that has its own unique tag and contains only the charac
the Bpsic Multilingual Plane (those corresponding to the first 64K-2 cells, less cells whose encoding is used to a
charafters outside the Basic Multilingual Plane) of ISO/IEC 10646. It has an associated type defined as:

Uni versal String (Bmp)

y 6 in

ers in
idress

where Bnp is defined in the ASN.1 module ASNL- 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 BWPSt r i 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 r i ng values are valid Uni ver sal St ri ng and UTF8St ri ng values.

4116  UTF8String is synonymous with Uni versal String at the abstract level and can be used wherever

Uni ver sal Stri ng is used (subject to rules requiring distinct tags) but has a different tag and is a distinct type.

NOTE - The encoding of UTF8St r i ng used by BER and PER is different from that of Uni ver sal St ri ng, and for most te
be less verbose.
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42 Naming characters, collections and property category sets

This clause specifies an ASN.1 built-in module which contains the definition of a value reference name for each
character from ISO/IEC 10646, where each name references a Uni ver sal Stri ng value of size 1. This module also
contains the definition of a type reference name for each collection of characters from ISO/IEC 10646, where each
name references a subset of the Uni ver sal Stri ng type. Finally, it contains the definition of a "typereference" name
for the set of characters in each general category of character properties that are listed in 4.5 of The Unicode Standard,
where each name references a subset of the Uni ver sal Stri ng type.

NOTE — These values are available for use in the value notation of the Uni ver sal Stri ng type and types derived from it. All of

the value and type references defined in the module specified in 42.1 are exported and must be imported by any module that uses
them.

42.1 Specification of the ASN.1 Module" ASN1-CHARACTER-M ODULE"

The module is not printed here in full. Instead, the means by which it is defined is specified.

4211 The module begins as follows:

ASN1- CHARACTER- MODULE { joint-iso-itu-t asnl(1l) specification(0) nodules(0)

i $010646(0) }
"/Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Modul es/ | SO 10646"
DEFINITIONS ::= BEG N
-- Al of the value references and type references defined mithin this
-- nmodule are inplicitly exported, and are available faorlinport by any noqul e.
-- ISO I EC 646 control characters:

nul | A5String ::
soh 1 A5String ::
stx 1A5String ::
etx [|A5String ::
eot | A5String ::
enq |A5String ::

cooooo00000
G WNEFEO
e e e e

ack I A5String :: , 6}
bel | ASString :: , 1}
bs | A5String :: , 8}
ht | ASString :: , 9}
| f | A5String :: , 10}
vt | ASString :: 0, 11}
ff | A5String :: 0, 12}
cr | ASString :: 0, 13}
SO | A5String :: 0, 24}
Si | ASString ::

dle [IA5String ::
dcl I A5String :¢
dc2 I ASString-iu
dc3 | A5String :
dc4 I A5String ::
nak I A5String ::
syn |A5String ::
etb _WA5String ::
can\J A5String ::
em | A5String ::
sub 1 A5String ::
eésc 1 A5String ::
is4d |A5String ::

wWN R~ O
e

~ O O1
o

PRRPRPRPRPRPRRPRRPRR
e2) N
- —

. 9}
1, 10}
1,11}
1,12}

is3 [|A5String :: 1,13}
is2 IASString ::= {1, 14}
1sl [TA5String ::= {1, 15}
del I ASString ::= {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:

<namedcharacter> BWMPString ::= <tabl ecel | >
-- represents the character <isol0646nane>, see |SQO |EC 10646

where:
a) <isol0646nane> is the character name derived from one listed in ISO/IEC 10646;

b) <namedchar act er > is a string obtained by applying to <i so10646nane> the procedures specified in
42.2;
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c) <tabl ecel | >is the glyph in the table cell in ISO/IEC 10646 corresponding to the list entry.

EXAMPLE
latinCapital LetterA BWPString ::= {0, 0, 0, 65}
-- represents the character LATIN CAPI TAL LETTER A, see | SO | EC 10646
greekCapital LetterSigma BWString ::= {0, 0, 3, 163}

-- represents the character GREEK CAPI TAL LETTER SI GVA, see |SQ'| EC 10646

42.1.3  For each name for a collection of graphic characters specified in ISO/IEC 10646, Annex A, a statement is
included in the module of the form:

<nanedcol | ectionstring> ::= BMPString
(FROM (<al ternativelist>))
epresenrts—the—eotHeeton—ef—~charact

-- see | SO'| EC 10646.

wherg:
a) <col | ectionstring> is the name for the collection of characters assigned in ISO/IEC '10646;
b) <nanedcol | ecti onstring>is formed by applying to <col | ect i onst ri ng> the/procedures of 42.3;
c) <alternativelist>isformed by using the <narmedchar act er >s as generatediin 42.2 for each pf the
characters specified by ISO/IEC 10646.

The rgsulting type reference, <nanedcol | ecti onst ri ng>, forms a limited subset. (See\the tutorial in Annex H.)

NOTE — A limited subset is a list of characters in a specified subset. Contrast this to aselected subset, which is a collection of
chpracters listed in ISO/IEC 10646, Annex A, plus the BASIC LATIN collection.

EXAMPLE (partial)
space BMPStri ng = {0, 0, 082}
excl amati onMark BMPStri ng = {0, 0, O, 33}
quot ati onMark BMPStri ng = {0, 0,.0; 34}
-- and so on
tilde BMPString = {0\0, 0, 126}
BasicLatin ::= BMPString
(FROM (space

| excl amati onMark
quot at i onMar k
.. -- and>so on

|

I

)
-- represents the collection of characters BASIC LATIN, see | SO | EC 10646.
-- The ellipsis in thiss\'exanple is used for brevity and nmeans "and so on";
-- you cannot use this'in an actual ASN. 1 nodul e.

42.1.4 ISO/IEC 10646 defines three levels of implementation. By default all types definegd in
ASN1}{ CHARACTER- MODULE{except for Level 1 and Level 2 conform to implementation level 3, since such typeg have
no reptriction on use of_epmbining characters. Level 1 indicates that implementation level 1 is required, Lgvel 2
indicgtes that impleméntation level 2 is required, and Level 3 indicates that implementation level 3 is required. [Thus,
the following are defined in ASN1- CHARACTER- MODULE:

Leveld/::= BWPString (FROM (BWPString( Sl ZE(1)) EXCEPT Conbi ni ngCharacters))
Leyvel 2 ::= BWPString (FROM (BWPString(Sl ZE(1)) EXCEPT Conbi ni ngChar act er sType-2])
Level 3 ::= 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.

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:
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<cat egoryabbrevi ation> ::= Universal String (FROM (<al ternativelist>))
-- represents the set of characters with the property
-- category <categoryabbreviati on>.

<cat egorydescri ption> Universal String ::= <categoryabbreviation>
where:

a) <categoryabbreviation> is the abbreviation for the general category of character properties listed in The
Unicode Standard, Table 4-5 (for example, Lu or Nd or Pi );

b) <categorydescription> is the description for the same general category of characters, with the initial
letter of all words uppercased, the comma and all spaces removed, and all description in parentheses
removed (for example, Let t er Upper case or Nuneri cDi git or Punctuationlnitial Quote);

c)  The <alternativelist> for each r‘a‘rpgnrvahhrm iation> is a list of the <namedcharacter> names prn"]u('ed
by 42.2 for each of the characters listed in The Unicode Character Database (version 3.2.0)>¢f The
Unicode Standard that have the corresponding <categoryabbreviation>.

NOTE — The Unicode name for a character is the same as the <iso10646name> for that character.
42.1.4 For the initial letter of each abbreviation listed in The Unicode Standard, Table 4-5, two statemenfts are
included in the module of the form:

wherg:
a)
b)
©)
42.1.7
42.1.8
42.2
follov

The module is terminated by the staternent:

A user-defined equivalent of the example in 42.1.3 is:

<cat egoryabbrevi ationletter> ::= Universal String (FROM (<al t'ernati vel i st>)|)
-- represents the set of characters with any category property
-- with the initial |etter <categoryabbreviationletter>.

<mai ncat egor ydescri ption> Universal String ::= <categoryabbreviationletterj

<categoryabbreviationletter> is the first letter of the abbreviation for the general category of character
properties listed in The Unicode Standard, Table 4-5 (forzexample, L or N or P);

<categorydescription> is the first word of the description for the same general category of charactefs (for
example, Let t er or Nuneri c or Punct uati on) ;

The <alternativelist> for each <categoryabbrewiationletter> is a list of the <namedcharacter> pames
produced by 42.2 for each of the characters disted in The Unicode Character Database (version 3.3.0) of
The Unicode Standard that have the corresponding <categoryabbreviationletter>.

NOTE — The Unicode name for a character,is the same as the <iso10646name> for that character.

END

BasicLatin : = BWMString (FROM (space..tilde))
-- represents_the collection of characters BASIC LATIN,
-- see | SO )EC 10646.

A <nanedcharacter > is the string obtained by taking an <i so10646nane> (see 42.1.2) and applying the
ying algorithm:

a) eachyupper-case letter of the <i so10646nane> is transformed into the corresponding lower-case [letter,
voless the upper-case letter is preceded by a SPACE, in which case the upper-case letter iy kept
unchanged;

b)  each digit and each HYPHEN-MINUS is kept unchanged;

T)_cach SPACE isdefeted.

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:

42.3

| ess-thanSi gn

A <nanedcol | ectionstring> is the string obtained by taking <col | ecti onstri ng> and applying the
following algorithm:
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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;
¢) ecach SPACE is deleted.

EXAMPLES

1)

The collection identified in Annex A of ISO/IEC 10646 as:
BASIC LATIN

has the ASN.1 type reference:

2)
ARA

N

W

43

43.1
chara
Vi si

43.2
wheth
chara

43.3

repre
order
434

using
1S ung
a "cst]

435
class

neces|
notati

41.2)

BasicLatin

A character string type consisting of the characters in the BASIC LATIN collection, together with the B
BIC collection, could be defined as follows:
M- Character-String ::= BWPString (FROM (BasicLatin | BasicArabie) )
DTE — The above construction is necessary because the apparently simpler construction of:
M- Character-String ::= BWString (BasiclLatin | BasicArahic)
uld allow only strings which were entirely BASIC LATIN or BASIC ARABIC but not a mixtyre of both.

Canonical order of characters

For the purpose of "ValueRange" subtyping and for possible use by encoding rules, a canonical order
cters is specified for Uni versal String, UTF8String, BMPSEpivg, NunericString, Printabl eSt
bl eSt ring, and | A5St ri ng.

For the purpose of this clause only, a character is in one-to-one correspondence with a cell in a code
er that cell has been assigned a character name or shape, and whether it is a control character or py
Cter, combining or non-combining character.

The canonical order of an abstract charactex™is defined by the canonical order of its value in the
entation of ISO/IEC 10646, with low numbers)appearing first and high numbers appearing last in the can

Endpoints of "ValueRanges" witlfin,"PermittedAlphabet" notations (or individual characters) can be spg
either the ASN.1 value reference defined in the module ASN1- CHARACTER- MODULE or (where the graphic s)
mbiguous in the context of the specification and the medium used to represent it) by giving the graphic sym
Fing" (ASNL1- CHARACTER- MODULE is defined in 42.1) , or by use of the "Quadruple" or "Tuple" notation of 4

For Nuneri cStri ng,)the canonical ordering, increasing from left to right, is defined (see Table 9 o

Table 8 lists the namie by which each restricted character string type is referenced, the number of the uni
tag assigned to the type, the defining registration number or table, or the defining text clause, and,
sary, identification’/ of a Note relating to the entry in the table. Where a synonymous name is defined
on, this is listed*in parentheses.

as:

(space)0 1 2 3 4 5 6 7 8 9

ASIC

ng of
ing,

table,
inting

B2-bit
bnical

cified
ymbol
bol in
|.8.

F41.1

ersal
Where
n the

The

TTTC ChAaracler Set CONTains Precisely I characters. 1he endpoint of a +vatueRange (or individuat characte

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.

43.6

) can

For Printabl eString, 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 JKLMNOPQRSTUWAKYZabcdef ghi j kI mmopqr st uvwyz

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".
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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:

(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 ¢
can b

44

This

abstrg

of the
N
or
N

Definition of unrestricted character string types

tlause defines a type whose values are the values of any character abstract syntax. ,In an OSI environmen
ct syntax may be part of the OSI defined context set. Otherwise, it is referenced dir€etly for each instance
unrestricted character string type.

DTE 1 — A character abstract syntax (and one or more corresponding character trafisfer syntaxes) can be defined
panization able to allocate ASN.1 OBJECT | DENTI FI ERs.

DTE 2 — Profiles produced by a community of interest will normally determirie the character abstract syntaxes and ch

trgnsfer syntaxes that are to be supported for specific instances or groups of inStances of CHARACTER STRI NG It will be u

0]

441
"Unrd

b1 applications to include reference to supported syntaxes in an OSI Protocol Implementation Conformance Statement.

The unrestricted character string type (see 38.89) shall be referenced by the nd
strictedCharacterStringType":

UnrestrictedCharacter StringType ::= CHARAGTER STRI NG

ntire character set contains precisely 128 characters. The endpoint of a "ValueRange" (or individual chargcters)
e specified using the graphic symbol in a "cstring" or an ISO 646 control character value reference'defied in
42.1.1.

t, this
bf use

y any

racter

bual in

tation

44.2 This type has a tag which is universal class, number 29.
443 The type consists of values representing:
a) acharacter string value that may¢ but need not, be the value of an ASN.1 character string type; and
b) identification (separately or together) of:
1) acharacter abstract $yntax; and
2) the character transfer syntax.
444 The unrestricted chdragter string type has an associated type. This associated type is used to support its[value
and spbtype notations.
44.5 The associated)type for value definition and subtyping, assuming an automatic tagging environment, is{(with
normative comments):
SEQUENCE {
identification CHO CE {
synt axes SEQUENCE {
abstract OBJECT | DENTI FI ER,
transter OBIECTF+DENFHRHER S
-- Abstract and transfer syntax object identifiers --,
synt ax CBJECT | DENTI FI ER
-- A single object identifier for identification of the
-- abstract and transfer syntaxes --,
presentation-context-id | NTEGER
-- (Applicable only to OSI environnents)
-- The negotiated OSl presentation context identifies the
-- abstract and transfer syntaxes --,
cont ext - negoti ati on SEQUENCE {
presentati on-context-id I NTECER,
transf er-synt ax OBJECT | DENTI FI ER }
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N
the
be

44.6

44.7
stri

i den

45
45.1

wherg

45.2

46

N

ti

46.1

46.2

-- (Applicable only to OSI environments)

-- Context-negotiation in progress, presentation-context-id

-- identifies only the

-- abstract-syntax, so the transfer syntax shall be specified --,

transf er-synt ax OBJECT | DENTI FI ER

-- The type of the value (for exanple, 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 prinmarily to support

-- selective-field-encryption (or other encoding

-- transformations) of an ASN.1 type --,

1]

fixed NULL
-- The data value is the value of a fixed ASN. 1 type (and hence
== :'\IIUVVII t U IUUt :I DCIIUICI (]II\..II 1 Cbci VAl ) == } y

dat a- val ue-descri ptor Obj ect Descri ptor OPTI ONAL
-- This provides human-readabl e identification of the class of
-- the value --,

string-val ue OCTET STRI NG }

( W TH COVPONENTS {

dat a- val ue-descri ptor ABSENT } )

DTE — The unrestricted character string type does not allow the inclusion of a dat a- val ue-deser i pt or value togethd
i dentification. However, the definition of the associated type provided here underliesthe commonalities whic
fween the embedded-pdv type, the external type and the unrestricted character string typé.

The text of 36.6 and 36.7 also applies to the unrestricted character string type.

The value notation shall be the value notation for the associated type defined in 44.5, where the value
ng- val ue component of type OCTET STRI NG represents an enceding using the transfer syntax specif
ification.

UnrestrictedCharacter StringValue ::= SequenceValué
XMLUnrestrictedChar acter StringValue ::= XMk 'SequenceValue

An example of the unrestricted character stringype is given in G.2.8.

Notation for types defined in clauses 46 to 48
The notation for referencing a type.defined in clauses 46 to 48 shall be:
Useful Type ::= typereference
"typereference" is one of those defined in clauses 46 to 48 using the ASN.1 notation.

The tag of each "UsefulType" is specified in clauses 46 to 48.

Generalized time

DTE — Earlier) versions of this Recommendation | International Standard used different text (due to the evolution of th
he standards), but the technical content is unchanged from the first version of this Recommendation | International Stand

This type shall be referenced by the name:

r with
h exist

pf the
ed in

e ISO

Cemerat T zed T e

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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a local time of day as specified in a) above, together with the difference between local time and UT
NOTE - The time difference component is positive if the local time is ahead of UTC.

The type is defined, using ASN.1, as follows:

CGeneralizedTime ::= [UNIVERSAL 24] IMPLICIT VisibleString

with the values of the Vi si bl eSt ri ng restricted to strings of characters which are either:

In cas
enabl

EXA]

C.

b1 (as

nutes

are no
11 stop

by an

a) aspecification 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) a string representing the time of day to an accuracy of one hour, one minute, one sécond, or
fractions of a second (to any degree of accuracy), using either comma or full stop as the decimal’si
specified in ISO 8601, 4.2.2.2 and 4.2.2.3 — Basic format); optionally followed by:
3) a decimal fraction of a minute if seconds are omitted, or a decimal fraction ofam hour if m|
and seconds are omitted (as specified in ISO 8601, 4.2.2.4); or
NOTE 2 — ISO 8601 specifies the use of either a comma or a full stop as the ‘decimal sign. There
other separators present. It is recommended that in any given ASN.1 specificadtion, either comma or f
be consistently used as the decimal sign.
b) aspecification of a calendar date and a UTC time consisting of the chafagcters in a) above followed
upper-case letter Z; or
c) aspecification of a calendar date, the local time, and the exact difference between local time and U

e ¢), the part of the string formed as in case a) represents the local time (t;), and the (signed) time differen
bs UTC to be determined. If tp istpositive, local time is ahead of UTC. We can thus determine UTC as:

UTCist) —tp
MPLES

Case a)

"19851106210627. 3"
Local‘time 6 minutes, 27.3 seconds after 9 pm on 6 November 1985.

Case'b)
19851106210627. 32"

specified in ISO 8601, with the minutes component optionally omitted if the difference is an in
number of hours.

NOTE 3 — Early work on ASN.1 canonical encoding rules assumed that there was no actual cong
accuracy, so that an abstract value that might e represented with a seconds component of 3.0(}
regarded as the same abstract value as one that was represented with a seconds component of 3, and ff
the use of trailing zeros in canonical encoding fractional parts, and forbade the omission of seco|
minutes and seconds. It also supported only“the use of UTC time, not local time or local time with
difference component. This has not beenichanged in later editions of the ASN.1 standards, for back
compatibility. The Tl ME type (introduced into ASN.1 in 2004) recognizes that abstract values can h
associated accuracy, and that (e.g.) the representations of seconds as 3.000 and 3 produces different a
values, and that local time and~UTC specifications represent different abstract values. The car
encoding rules for Tl ME encode the full range of its abstract values, so use of TI ME may be preferred
specifications to the use.of'Gener al i zedTi ne.

TC as
tegral

ept of
0 was
brbade
hds or
A time
wards
hve an
bstract
onical
n new

e (tp)

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 e)
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"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:
UTCTi e

47.3

La i) 4 e £ 1 e

1TTIC L'le\/ CUIISISWS UL vVarucls lbplbbbllllllé.

a) calendar date; and

b) time to a precision of one minute or one second; and

c) (optionally) a local time differential from coordinated universal time.

The type is defined, using ASN.1, as follows:
UTCTinme ::= [UNIVERSAL 23] IMPLICIT VisibleString

with the values of the Vi si bl eSt ri ng restricted to strings of characters which are the juxtaposition of:

The 4

In alt
is thd

(counting January as 01), and DD is the day of the month (01 to 34);"and
b) either:

1) the four digits hhmm where hh is hour (00 to 23) andynm is minutes (00 to 59); or

2) the six digits hhmmss where hh and mm are as inil).above, and ss is seconds (00 to 59); and
c) cither:

1) the character Z; or

2) one of the characters + or -, followed by hhmm, where hh is hour and mm is minutes.
[ternatives in b) above allow varying precisions-in the specification of the time.

brnative c) 1), the time is coordinated universal time. In alternative c) 2), the time (t;) specified by a) and b)
local time; the time differential (tp)- specified by c) 2) above enables the coordinated universal time

determined as follows:

EXALI
the v4

EXALI
the v

Coordinated universal timeist; — tp

MPLE 1 — If local time js~7am on 2 January 1982 and coordinated universal time is 12 noon on 2 January
lue of UTCTi ne is eitherof:

— "8201021200Z"; or
- "8201020700- 0500".

MPLE 2 —1If local time is 7am on 2 January 2001 and coordinated universal time is 12 noon on 2 January
lue of UFCTi ne is either of:

~ ' "0101021200Z"; or

~ "0101020700- 0500".

a) the six digits YYMMDD where YY is the two low-order digits of the,Christian year, MM is the month

hbove
to be

1982,

2001,

47.4
47.5

48.1

48.2
identi

86

The tag shall be as defined in 47.3.

The value notation shall be the value notation for the Vi si bl eSt ri ng defined in 47.3.

The object descriptor type

This type shall be referenced by the name:
bj ect Descri pt or

The type consists of human-readable text which serves to describe an object. The text is not an unambiguous

fication of the object, but identical text for different objects is intended to be uncommon.
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NOTE - It is recommended that an authority assigning values of type OBJECT | DENTI FI ER to an object should also assign
values of type Obj ect Descri pt or to that object.

48.3 The type is defined, using ASN.1, as follows:
oj ect Descriptor ::= [UNIVERSAL 7] IMPLICIT GraphicString

The G aphi ¢St ri ng contains the text describing the object.
484 The tag shall be as defined in 48.3.

48.5 The value notation shall be the value notation for the Gr aphi ¢St ri ng defined in 48.3.

49 Constrained types

49.1 The "ConstrainedType" notation allows a constraint to be applied to a (parent) type, either to restri€tits|set of
valuep to some subtype of the parent or (within a set or sequence type) to specify that component relations apply to
valuep of the parent type and to values of some other component in the same set or sequence value. It also allows an
exception identifier to be associated with a constraint.

ConstrainedType ::=
Type Constraint
|  TypeWithConstraint

In thq first alternative, the parent type is "Type", and the constraint is specified by "Constraint" as defined in 49.¢. The
second alternative is defined in 49.5.

49.2 When the "Constraint" notation follows a set-of or sequence-of type‘notation, it applies to the "Type" |in the
(innefmost) set-of or sequence-of notation, not to the set-of or sequence-oftype.

NOTE — For example, in the following the constraint ( Sl ZE( 1. . 64)) applies to the Vi si bl eStri ng, not the SEQUENCE ¢F:

NanmesOf Menber Nat i ons ::= SEQUENCE OF Visibl eString (SIZE(1..64))
49.3 When the "Constraint" notation follows the selection typt notation, it applies to the choice type, and not|to the
type ¢f the selected alternative. Such a constraint is ignored (see 30.2).
NOTE — In the following example, the constraint (W TH COVPONENTS {..., a ABSENT}) applies to the CHO CE type T,fnot to
the¢ selected SEQUENCE type, and has no effect on the valugs of V.
T ::= CHO CE {
a SEQUENCE {
a | NTEGER CPTI ONAL,
b BOOLEAN
}s
b NULL
}
V= a </T\(WTH COVPONENTS {..., a ABSENT})
494 When the "Constraint" notation follows a "PrefixedType" notation, the interpretation of the overall notation is

the same regardless ofWhether the "PrefixedType" or the "Type" is considered as the parent type.

49.5 As a consequence of the interpretation specified in 49.2, special notation is provided to allow a constrgint to
be applied to a.setrof or sequence-of type. This is "TypeWithConstraint":

TypeWithConstraint ::=

SET Constraint OF Type
—Hﬁamﬁiﬁ't_a; Fype
SEQUENCE Constraint OF Type
SEQUENCE SizeConstraint OF Type
SET Constraint OF NamedType
SET SizeConstraint OF NamedType
SEQUENCE Constraint OF NamedType
SEQUENCE SizeConstraint OF NamedType

In the first and second alternatives the parent type is "SET OF Type", while in the third and fourth it is "SEQUENCE OF
Type". In the fifth and sixth alternatives the parent type is "SET OF NamedType", and in the seventh and eighth is
"SEQUENCE OF NamedType". In the first, third, fifth and seventh alternatives, the constraint is "Constraint" (see 49.6),
while in the second, fourth, sixth and eighth it is "SizeConstraint" (see 51.5).
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NOTE - Although the "Constraint" alternatives encompass the corresponding "SizeConstraint" alternatives, the "SizeConstraint"
alternatives are provided for historical reasons.

49.6 A constraint is specified by the notation "Constraint":

Constraint ::=" (" ConstraintSpec ExceptionSpec")"

ConstraintSpec::=
SubtypeConstraint
| GeneralConstraint

"ExceptionSpec" is defined in clause 53. Unless it is used in conjunction with an "extension marker" (see clause 52), it
shall only be present if the "ConstraintSpec” includes an occurrence of "DummyReference" (see ITU-T Rec. X.683 |
ISO/IEC 8824-4, 8.3) or is a "UserDefinedConstraint" (see ITU-T Rec. X.682 | ISO/IEC 8824-3, clause 9). The

"GengratConstraim* s defimed Im I TU=-T Rec X682 T1SOAEC8824=-3; 31

49.7 The notation "SubtypeConstraint" is the general-purpose "ElementSetSpecs" notation (see clause 50):

SubtypeConstraint ::= Element SetSpecs

In thip context, the elements are values of the parent type (the governor of the element set is theyparent type). [There

shall pe at least one element in the set.

50

Element set specification

50.1 In some notations a set of elements of some identified type or information ‘object class (the governor) ¢an be

specified. In such cases, the notation "ElementSetSpec" is used:

88

ElementSetSpecs::=
RootElementSetSpec
| RootElementSetSpec ", "..."
| RootElementSetSpec ", "..." "," AdditionalElementSetSpec

RootElementSetSpec ::= ElementSetSpec
AdditionalElementSet Spec :: = ElementSet Spec

ElementSetSpec ::= Unions
| ALL Exclusions

Unions::= Intersections
| UElems UnionM ark-Jnter sections

UElems::= Unions

Intersections ::= | ntersectionElements
| | Elems hater sectionM ark I nter sectionElements

|Elems::= | atersections

I nter sectionElements ::= Elements | Elems Exclusions
Elems::= Elements

EXxclusions ::= EXCEPT Elements

UnionMark ::="|" | UNNON

mtersectonMark = | TNTERSECTT UN

NOTE 1 — The caret character "" and the word | NTERSECTI ON are synonymous. The character "|" and the word UNI ON are
synonymous. It is recommended that, as a stylistic matter, either the characters or the words be used throughout a user
Specification. EXCEPT can be used with either style.

NOTE 2 — The order of precedence from highest to lowest is: EXCEPT, "~", "|". 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 elements 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 ITU-T Rec. X.681 | ISO/IEC 8824-2, 12.3 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" [se
otherwise those specified at least once either in the "UElems" or "Intersections";

e C)]’

c) if the first alternative of "Intersections" is selected, those specified in the "IntersectionElements" [see d)],

otherwise those specified by "[Elems" which also are specified by "IntersectionElements";

50.3

Other

50.4
only 1

dy if the first alternative of "IntersectionFElements" is selected those specified in the "Flements" otherwise

those specified in the "Elems" except those specified in the "Exclusions".

The set of values is defined to be extensible if the following conditions hold:

a) for "ElementsSetSpecs": there is an extension marker at the outer level;
NOTE - This applies even if all values of the parent are included in the root of the new censtrained type.

b) for "Unions": at least one of the "UElems" is extensible;
¢) for "Intersections": at least one of the "IElems" is extensible;

d) for "Exclusions": the set of elements preceding EXCEPT is extensible.
wise, the set of values is not extensible (see also 1.4).

If the set of values is extensible, the root values can be determined(by performing the set arithmetic
oot values of the sets of values involved in the set arithmetic, as specifiéd in 50.2. The extension additions ¢

deternined by performing the set arithmetic using the root values augmented by the extension additions, for each

value

50.5

The €

50.6
exten
case,
abstr
referd
referd

5 involved in the set arithmetic, and then excluding values that were*determined to be root values.
The "Elements" notation is defined as follows:

Elements ::=
SubtypeElements
|  ObjectSetElements
| "(" ElementSetSpec")"

[ements specified by this notation are:

a) Asdescribed in clause 51 below if the "SubtypeElements" alternative is used. This notation shall o
used when the governor is,a type, and the actual type involved will further constrain the nota
possibilities. In this conitext, the governor is referred to as the parent type.

b) Asdescribed in ITU F'Rec. X.681 | ISO/IEC 8824-2, 12.10, if the "ObjectSetElements" notation is}
This notation shall only be used when the governor is an information object class.

¢) Those specifi€d by the "ElementSetSpec" if the third alternative is used.

When perfotming set arithmetic within a subtype constraint or a value set when the governing ty
sible, only abstract values that are in the extension root of the governing type are used in the set arithmetic. |
all instanees ‘of value notation (including value references) used in set arithmetic are required to referer]
ct value-of the extension root of the governing type. The end-points of a range constraint are requi
ncevalues that are present in the extension root of the governing type, and the range specification as a
nces all (and only) those values in the range that are within the extension root of the governing type.

using
an be
set of

hly be
tional

used.

pe is
n this
ce an
ed to
whole

50.7

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.

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.
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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 ITU-T Rec. X.682 | ISO/IEC 8824-3,
8.1) is applied to a parent type, then extensibility of that parent type is not affected.

51 —Subtypeedements

511 General

A number of different forms of notation for "SubtypeElements" are provided. They are identified below, and their
syntak and semantics are defined in the following subclauses. Table 11 and Table 12 summarize which notations ¢an be
applig¢d to which parent types. "SubtypeElements" not present in one of the tables means that the corresponding sybtype
elemgnt cannot be applied to any of the parent types listed in that table.

SubtypeElements::=
SingleValue
| ContainedSubtype
|  ValueRange
| PermittedAlphabet
|  SizeConstraint
| TypeConstraint
|  InnerTypeConstraints
| Patter nConstraint
| PropertySettings
| DurationRange
|  TimePointRange
| RecurrenceRange
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Table 11 — Applicability of " SubtypeElements' to typesother than the Timetype

Type (or derived Single | Contained | Value Size Permitted Type Inner Pattern
from such a type by value subtype range | constraint | alphabet | constraint | subtyping | constraint
tagging or subtyping)
Bit string Yes Yes No Yes No No No No
Boolean Yes Yes No No No No No No
Choice Yes Yes No No No No Yes No
Embedded-pdv Yes No No No No No Yes No
Enumerated Yes Yes No No No No No No
External Yes No No No No No Yes No
Instapce-of Yes Yes No No No No Yes N
Integpr Yes Yes Yes No No No No N
Null Yes Yes No No No No No N
Objeft class field type Yes Yes No No No No No N
Objegt descriptor Yes Yes No Yes Yes No No N
Objeft identifier Yes Yes No No No No No N
Octef string Yes Yes No Yes No No No N
OID | internationalized Yes Yes No No No No No N
resoyrce identifier
open|type No No No No No Yes No N
Real Yes Yes Yes No No No Yes
Relative object YesP YesP No No No No No N
ident|fier
Relative OID Yes® Yes® No No No No No N
interpationalized
resoyrce identifier
Restijicted character Yes Yes Yes?) Yes Yes No No Yep
string types
Sequgnce Yes Yes No No No No Yes N
Sequgnce-of Yes Yes No Yes No No Yes N
Set Yes Yes No No No No Yes N
Set-off Yes Yes No Yes No No Yes N
GengpralizedTime and Yes Yes No No No No No N
UTC[lime types
Unreptricted character Yes No No Yes No No Yes N
string type
a)  Allowed only within\the "PermittedAlphabet" of BMPString, |A5String, NumericString, PrintableStting,
/i si bl eString, UTR8St ri ng and Uni versal String.
b The starting node for all relative object identifier and relative OID internationalized resource identifier types or valles in
onstraints erwaluesets shall be the same as the starting node for the governor.
Table 12 — Applicability of " SubtypeElements' tothe Timetype
Type (or
derived from Single Contained Property Duration Tlme 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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Singlevalue

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:

. o : el -
Lundarlicuouutypye .. = TTILTUUES 1T ype

Includes ::= | NCLUDES | empty

The 'lempty" alternative of the "Includes" production shall not be used when "Type" in "ContainedSubtype" [is the
notation for 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 rpot of
"Typg¢". "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 ejtension marker from the "Type". Any values in "Type" that are not in the extension root of that type are ighored,
and dp 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 Valuerange
51.4.1 The "ValueRange" notation shall be:
ValueRange ::= Lower Endpoint ". . " UpperEndpoint
5142 A "ValueRange" specifies the values in a range of-values which are designated by specifying the values fof the
endpqints of the range. This notation can only be appliedto integer types, the "PermittedAlphabet" of certain resfricted
charafter string types (I A5String, NunericString, PrintableString, VisibleString, BMPStfing,
Uni ver sal String and UTF8St ri ng only) and realtypes. All values specified in the "ValueRange" are required to be
in thefroot of the parent type.
NOTE — For the purpose of subtyping, NOT- A-'NUMBER exceeds all real values, PLUS- | NFI NI TY exceeds all real values except
NJT- A- NUMBER, minus zero exceeds all negative real values and is less than plus zero, and M NUS- | NFI NI TY is less than §ll real
vallues. Otherwise, normal mathematical'ordering is applied.
51.4.3 Each endpoint of the rafige’is either closed (in which case that endpoint is specified) or open (in which case
the erjdpoint is not specified). When open, the specification of the endpoint includes a less-than symbol ("<"):
Lower Endpoint ::= 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 gllows:
LowerEndValue::=Value|M N
—UpperEndvatte = Vvarte v
NOTE — When a "ValueRange" is used as a "PermittedAlphabet" constraint, "LowerEndValue" and "UpperEndValue" shall be
of size 1.
515  Sizeconstraint

51.5.1 The "SizeConstraint" notation shall be:

SizeConstraint ::= Sl ZE Constraint

5152 A "SizeConstraint" can only be applied to bit string types, octet string types, character string types,

types

92

or sequence-of types.
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51.5.3 The "Constraint" specifies the permitted integer values for the length of the specified values, and takes the
form of any constraint which can be applied to the following parent type:

INTEGER (0 .. MAX)

The "Constraint" shall use the "SubtypeConstraint" alternative of "ConstraintSpec".

51.5.4  The unit of measure depends on the parent type, as follows:

Type Unit of measure
bit string bit

octet string octet

character string character

set-of component value
sequence-of component value

NOTE — The count of the number of characters specified in this subclause for determining the size of a character string value

shpll be clearly distinguished from a count of octets. The count of characters shall be interpreted according to the definifion of

the¢ collection of characters used in the type, in particular, in relation to references to the standards, tables or registration nymbers
infa register which can appear in such a definition.

51.6| Typeconstraint

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 valueswhich can be constructed using a sub-alphabet of the parent jtring.
This potation can only be applied to restricted character string types.

51.7. The "Constraint" shall use the "SubtypeConstraint" alternative of "ConstraintSpec". Each "SubtypeElements"
withip that "SubtypeConstraint” shall- b€ one of the four alternatives "SingleValue", "ContainedSubtype",
"ValyeRange", and "SizeConstraint"«.\Fhe sub-alphabet includes precisely those characters which appear in dne or
more [of the values of the parent string)type which are allowed by the "Constraint".

51.7.4 If "Constraint" is extensible, then the set of values selected by the permitted alphabet constraint is exteqsible.
The spt of values in the rootlare those permitted by the root of "Constraint", and the extension additions are those Yyalues
permitted by the root together with the extension-additions of "Constraint", excluding those values already in the 1pot.

51.8 Inner_subtyping
51.8.1 TheInnerTypeConstraints" notation shall be:

Inner TypeConstraints::=
W TH COVPONENT QinngTypp(‘nndrainr

| WTH COVWPONENTS 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 COVPONENTS 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 ITU-T Rec. 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":

Maoudtinolal ol oncte ot o - - —
LAAl \.All.lrllbl yP\IVUI IJ-I WI-II.J .
FullSpecification
| Partial Specification

FullSpecification ::="{" TypeConstraints"}"
PartialSpecification ::="{" "..." " TypeConstraints"}"
TypeConstraints::=

NamedConstraint

| NamedConstraint " ," TypeConstraints

NamedConstraint ::=
identifier ComponentConstraint

51.8.6 The "TypeConstraints" contains a list of constraints on the comiponent types of the parent type. [For a
sequence type, the constraints must appear in order. The inner type to) which the constraint applies is identified by
mean of its identifier. For a given component, there shall be at most 9ne "NamedConstraint".

51.8.1 The "MultipleTypeConstraints" comprises either a "EullSpecification" or a "PartialSpecification". When
"Full$pecification" is used, there is an implied presence ¢onstraint of ABSENT on all inner types which cpn be
constfained to be absent (see 51.8.10) and which is not explicitly listed. Where "PartialSpecification" is employed,
there pre no implied constraints, and any inner type can-b&’omitted from the list.

51.8.8 A particular inner type may be constrainedin terms of its presence (in values of the parent type), its value, or
both. [The notation is "ComponentConstraint":

ComponentConstraint ::= ¥alueConstraint PresenceConstraint
51.8.9 A constraint on the value of an inner type is expressed by the notation "ValueConstraint":
ValueConstraint <=_Constraint | empty

The cpnstraint is satisfied by & value of the parent type if and only if the inner value belongs to the subtype specified by
the "(onstraint" applied to.th® inner type.

51.8.10 A constrainton the presence of an inner type shall be expressed by the notation "PresenceConstraint":
PreésenceConstraint ::= PRESENT | ABSENT | OPTI ONAL | empty
The meaning-ofithese 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 onlv if the (‘nrrPQpnnding component valie is preqf-nﬂ o1 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.

51.8.10.3The 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.

Patter n constraint

51.9.1 The "PatternConstraint" notation shall be:

51.9.2

PatternConstraint ::= PATTERN Value

"Value" shall be a "cstring" of type Uni versal String (or a reference to such a character string) which

contains an ASN.1 regular expression as defined in Annex A. The "PatternConstraint" selects those values of the

expre|

0 ne_ANSN conliar expre a1 nec en c c Sh ne en e ASN co expre

ksion but which contain further trailing 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 ver.sakStri
UTIF8St ri ng are the same (see 41.16). Thus a totally equivalent definition could have been to say that "Value" is a v§
type UTF8St ri ng.
51.10 Property settings
51.101 The "PropertySettings" notation shall be:
PropertySettings::= SETTI NGS simplestring
51.102 The contents of the "simplestring" shall be "PropertySettingsList":
PropertySettingsList ::=
PropertyAndSettingPair
| PropertySettingsList PropertyAndSettingPair
PropertyAndSettingPair ::= PropertyName" =" SettingName
PropertyName ::= psname
SettingName ::= psname
51.103 The "PropertyName" shall be one of the*time property names listed in column 1 of Table 6, and shall 4

at mo,

51.10

5t once in the "PropertySettingsList".

4 The "SettingName" of a "PropertyAndSettingPair" shall be one of the property setting names that are lis

colunin 2 of Table 6 in the row that contains (in column 1) the "PropertyName" of that "PropertyAndSettingPair".

51.10
the "B

N
aly

EXAI
value

5 An abstract value shall b included in the subtype if, and only if, it satisfies the following condition for
ropertyAndSettingPair"s. Either:

a) the abstract/value does not have a property setting for the "PropertyName" (see columns 2 ang
Table 6 for the abstract values that have a property setting for a given "PropertyName"); or
b) the abstract value has a property setting that is the same as the "SettingName".
DTE — To assist.with human readability, it is recommended, but not required, that the setting of the Basi ¢ time prop{
vays included)as the first "Property AndSettingPair".

MPLE~TI ME(SETTI NGS "M dni ght =Start") would produce a subset of the Tl ME type in which all al
5 ~ares present (including those that represent dates only) except those that have the property s

e "PatternConstraint" does not select values whose leading characters match the (entire) ASN.IO+x¢

hg and
lue of

ppear

ted in

all of

| 3 of

rty be

stract
etting

"Md

hi ghf =End"

51.10.6 All abstract values of the TI 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 nameswith Basi ¢ property settings

Basi ¢ property setting Prohibited property nameswith thisBasi ¢ property setting
Dat e Ti ne, Local - or- UTC, M dni ght, Interval-type,
SE- poi nt, Recur r ence
Ti e Dat e, Year, I nt erval -t ype, SE- poi nt, Recurrence
Dat e- Ti ne I nterval -type, SE- poi nt, Recurrence
I nterval Recurrence
Rec- I nt er val No restriction
51. Paration+ange
51.1)1 The "DurationRange" subtype notation shall be:
DurationRange ::= ValueRange
51.122 Both the "Value"s in the "ValueRange" shall identify a time abstract value (either by valué notation of by a
value|reference) that is present in the subtype:
TI ME( SETTI NGS "Basi c=I nterval Interval-type=D")
51.1113 Both the "Value"s in the "ValueRange" shall specify the duration using either;
a) the same single time component to the same accuracy (no fractional part; or the same number of digits in
the fractional part); or
b) multiple time components that have identical values apart {rom the least significant time compjonent
(which may have different values, but shall have the same accuracy).
51.1)4 The selected duration abstract values are those that:
a) have the same values for the identical time components of the two "Value"s in the "ValueRange"; apd
b) are within the specified range for the least ‘sighificant time component of the two "Value"s in the
"ValueRange"; and
c) have the same accuracy as the least“significant time component of the two "Value"s ip the
"ValueRange".
NOTE — This provides an alternative to the use ofiinner subtyping (see 38.4.4) as a means of specifying a duration that usgs only
a §ingle time component to a specified accuracy:
EXAMPLE: TI ME("PT2M. 000S". . " PT2Mb9. 000S") defines a Tl ME subtype that consists only of abstract yalues
repregenting durations of 2 minutes and\zero to 59 seconds, to an accuracy of one millisecond.
51.12 Time point range
51.121 The "TimePointRange" notation shall be:
TimePointRange ::= ValueRange
51.122 Both the{"Value"s in the "ValueRange" shall identify a time abstract value (either value notation or a|value
refergnce) that'is\present in the subtype:

TI\VE ( (SETTINGS "Basi c=Dat e")
| (SETTI NGS " Basi c=Ti ne")

L LOETFTFLACS ' D "

AN Y
VY

a=at oT:
TCoCT T INGSS DaST  C=oat crr e

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:

96

TIME ("21:00".."24:00").

ITU-T Rec. X.680 (11/2008)


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

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
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 Recurrencerange

51.13.1 The "RecurrenceRange" notation shall be:

RecurrenceRange ::= ValueRange

51.13
51.13

be trepted as specifying an infinite number of repetitions (an integer value of MAX).

51.13

and tl

52
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2 Both the "Value"s in the "ValueRange" shall be integer values.

3 For the purposes of ordering only, a time value with a property setting of " Recur r ence=Unl j mi't ed"

TI ME( SETTI NGS "Basi c=Rec-interval")

at have a number of recurrence digits that is within the specified "ValueRange" (see'S1.4).

The extension marker

b Basic Encoding Rules, but does on others, such as the Packed Encoding Rules. Its effect on encodings defined using K
termined by the ECN specification.

W such additions should be handled other than that they(shall not be treated as an error during the dec
S,

tion additions are expected and also provides a means for identifying the action to be taken by the applica

sible is specified in clause 50.

hot inherit the extension marker or any of its extension additions (see 51.3.3). The newly defined type ¢

ble:

A
B¢

I NTEGER (0..10, ..., 12) -- Ais extensible.
I NTEGER (A) -- Bis inextensible and is constrained to

10.

C ::= INTEGER (A .) -- Cis extensible and is constrained to O-

If a type defined with an extensible constraint is further constrained with an "ElementSetSpecs", the res|

type

0¢s not mherit the extension marker nor any extension additions that may be present i the Iormer constrairn

50.8). For example:

52.6

A ::= INTEGER (0..10, ...) -- Ais extensible.
B::= A (2..5) -- Bis inextensible.
C::= A -- Cis extensible.

4 This subtype notation selects from the parent type those abstract values that are also present in the subtype:

extensible by including/an extension marker at the outermost level in its "ElementSetSpecs" (see also 50.3).

shall

DTE — Like the constraint notation in general, the extension marker has no_effect on some encoding rules of ASN.1, such as

CN is

The extension marker, ellipsis, is an indication that exterision additions are expected. It makes no statemient as
oding

The joint use of the extension marker and an @xception identifier (see clause 53) is both an indicatiop that

ion if

is a constraint violation. It is recommended that'this notation be used in those situations where store and fopward
i other form of relaying is in use, so as to-ndicate (for example) that any unrecognized extension additions fare to
be returned to the application for possible re-¢nicoding and relaying.

The result of set arithmeticyinvolving subtype constraints, value sets or information object sets thpt are

If a type defined with anextensible constraint is referenced in a "ContainedSubtype", the newly defined type

an be
For

0-
10.

ulting
t (see

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.
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For example:

52.7
the fo

A ::= SEQENCE {

a | NTEGER

b BOOLEAN OPTI ONAL,

}

B::= A (WTH COVPONENTS {b ABSENT})

-- Bis extensible, but 'b'" shall not be
-- present in any of its val ues.

Where this Recommendation | International Standard requires distinct tags (see 25.6 to 25.7, 27.3 and 29.3),

llowing transformation shall conceptually be applied before performing the check for tag uniqueness:

52.7.1

exten

52.7.1
rules

taggit
52.7.1

types

open
N
T

In
of]

52.7.4

A new element or alternative (called the conceptually-added element, see 52.7.2) 1s conceptually added

fion insertion point if:

a) there are no extension markers but extensibility is implied in the module header, and then air extg
marker is added and the new element is added as the first addition after that extension matkér; or

b) there is a single extension marker in a CHO CE or SEQUENCE or SET, and then the igw element is
at the end of the CHO CE or SEQUENCE or SET immediately prior to the closing brade; or

c) there are two extension markers in a CHO CE or SEQUENCE or SET, and then_the new element is
immediately before the second extension marker.

P This conceptually-added element is solely for the purposes of checking’legality through the applicat
requiring distinct tags (see 25.6 to 25.7, 27.3 and 29.3). It is conceptually-added after the application of autg
g (if applicable) and the expansion of COVPONENTS CF.

B The conceptually-added element is defined to have a tag whielnis distinct from the tag of all normal A
but which matches the tag of all such conceptually-added elements and matches the indeterminate tag
ype, as specified in ITU-T Rec. X.681 | ISO/IEC 8824-2, 142, Note 2.

DTE — The rules concerning tag uniqueness relating to the conceptually added element and to the open type, together W
es requiring distinct tags (see 25.6 to 25.7, 27.3 and 29.3) are necessary and sufficient to ensure that:

a) any unknown extension addition can be unambiguously attributed to a single insertion point when a BER enco
decoded; and

b)  unknown extension additions can never be confused with OPTI ONAL elements.
PER the above rules are sufficient but are not nceessary to ensure these properties. They are nonetheless imposed a
ASN.1 to ensure independence of the notationAftem encoding rules.

L If, with these conceptually-added eclements, the rules requiring distinct types are violated, the

at the

nsion

hdded

hdded

on of
matic

ASN.1
Of the

ith the

ling is

b rules

n the

those
i CER
t. This

specification has made illegal use of the.extensibility notation.
NOTE — The purpose of the above rules is to make precise restrictions arising from the use of insertion points (particularly
which are not at the end of SEQUENCES or SETs or CHO CEs). The restrictions are designed to ensure that in BER, DER an
it |s possible to attribute an unknown element received by a version 1 system unambiguously to a specific insertion poin|
wuld be important if the exception handling of such added elements was different for different insertion points.
52.8 Examples
52.8.1 Example%
A’ = SET {
a A
b CHO CE {
c C
d D,
}
}

is legal, for there is no ambiguity as any added material must be part of b.

52.8.2 Example?2

98

A = SET {
a A
b CHO CE {
c C,
d D,
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is illegal, for added material may be part of b, or may be at the outer level of A and a version | system cannot tell
which.

5283 Example3

A = SET {
a A
b CHO CE {
c C
d CHOCE {
e E,
}
}

is als¢ illegal, for added material may be part of b or d.

52.84  More complex examples can be constructed, with extensible choices inside extensible choices, or extehsible
choicps within elements of a sequence marked OPTI ONAL or DEFAULT, but the above rules are necessary and sufficient
to engure that an element not present in version 1 can be unambiguously attributed’by”a version 1 system to precisely
one ifsertion point.

53 The exception identifier

53.1 In a complex ASN.1 specification, there are a numbet of places where it is specifically recognizefl that
decoders have to handle material that is not completely specified in it. These cases arise in particular from us¢ of a
constfaint that is defined using a parameter of the abstract syrtax'(see ITU-T Rec. X.683 | ISO/IEC 8824-4, clausq 10).

53.2 In such cases, the application designer needs.to’identify the actions to be taken when some implementation-
deperjdent constraint is violated. The exception identifier is provided as an unambiguous means of referring to pgrts of
an A$N.1 specification in order to indicate the actions to be taken. The identifier consists of a "! " character, followed
by an| optional ASN.1 type and a value of that fype. In the absence of the type, | NTEGER is assumed as the type ppf the
value

53.3 If an "ExceptionSpec" is present, it indicates that there is text in the body of the standard saying hpw to
handlp the constraint violation assogciated with the "! " character. If it is absent, then the implementors will eithef need
to idgntify text that describes the~aetion that they are to take, or will take implementation-dependent action when a
constfaint violation occurs.

53.4 The "ExceptionSpee" notation is defined as follows:
ExceptionSpec::="!" Exceptionldentification | empty

Exceptionl dentification ::=
SignedNumber
| DefinedValue
| Type":" Value

The first two alternatives denote exception identifiers of type integer. The third alternative denotes an exception
identifier ("Value") of arbitrary type ("Type").

53.5 Where a type is constrained by multiple constraints, more than one of which has an exception identifier, the
exception identifier in the outermost constraint shall be regarded as the exception identifier for that type.

53.6 Where an exception marker is present on types that are used in set arithmetic, the exception identifier is
ignored and is not inherited by the type being constrained as a result of the set arithmetic.

54 Encoding control sections

54.1 The "EncodingControlSections" is specified by the following productions:
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EncodingContr ol Sections ::=
EncodingControl Section EncodingContr ol Sections
lempty

EncodingControlSection ::=
ENCODI NG CONTROL
encodingr eference
Encodingl nstructionAssignmentL ist

Each "EncodingControlSection" within an ASN.1 module shall have a different "encodingreference’

assigns encoding instructions for that encoding reference to one or more types in the module.

54.3

The "encodingreference" shall not be TAG

' and

54.4
Reco
sequ

N
is

m

54.5

referd
style)
that 4
restri
interal
referd

The "EncodinglnstructionAssignmentList” production and the associated semantics 1s specitfied, 1
mendation | International Standard identified by the "encodingreference" (see Annex E) and can con§ist
ce of ASN.1 lexical items (including comment, cstring and white-space) except the lexical items EN
NG CONTROL, which will not appear in an "EncodinglnstructionAssignmentList".

TE 1 — Future versions of this Recommendation | International Standard may add further encoding references to Anng
ecommended that ASN.1 tools provide (only) warnings if the "encodingreference" in an "EncodingCentrolSection” is 1

those specified in Annex E and then ignore the "EncodingControlSection" until the neXt-'eccurrence of E
NG CONTRCL, whichever comes first.

DTE 2 — The "encodingreference” in an "EncodingControlSection" cannot be omitted. The default encoding reference
dule has no effect on an "EncodingControlSection".

There are interactions and restrictions on the assignment of encoding inStructions (with the same eng
nce) to a type using a type prefix and using an "EncodingControlSection's. It is always possible (as a ma
to use only "EncodingControlSection"s, but there are in general sonie encoding instructions (particularly
pply to all types in a module) that can only be assigned in af_"EncodingControlSection". There arg
tions on the types to which particular instructions or combinations of instructions can be applied.
ctions and restrictions are specified in the Recommendation | International Standard associated with the eng
nce (see Annex E), and are not specified in this Recommendation | International Standard.

n the
f any
D and
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Annex A
ASN.1regular expressions
(This annex forms an integral part of this Recommendation | International Standard)

Definition

An ASN.1 regular expression is a pattern that describes a set of strings whose format conforms to this pattern.
A regular expression is itself a string; it is constructed analogously to arithmetic expressions, by using various operators
to combine smaller expressions. The smallest expressions, which are (usually) made of one or two characters, are

place

The 1
Scher

A.12
EXA]

A.l3
concy

A.2

A.21
mean
mean

holders that stand for a set of characters.

bgular expressions presented here are very similar to those of scripting languages like Perl and to those of’
ha, where some other examples of use can be found.

Most characters, including all letters and digits, are regular expressions that match themselves.
MPLE

The regular expression " f r ed" matches only the string “fr ed" .

Two regular expressions may be concatenated; the resulting regular expression' matches any string form
tenating two substrings that respectively match the concatenated subexpressions

M etachar acters

A metacharacter sequence (or metacharacter) is a set of one oximore contiguous characters that have a s|
Ing in the context of a regular expression. The following list eontains all of the metacharacter sequences.

Ing is explained in the following clauses.
[ ] Match any character in the set\where ranges are denoted by "-".
A """ after the opening bracket’complements the set which follows it.
{g,p,r,c} Quadruple which identifies a character of ISO/IEC 10646 (see 41.8)
\ N{ nane} Match the named character (or any character of the named character set) A.2.4
. Match any character(unless it is one of the newline characters defined in 12.1.6)
\d Match any digit(equivalent to "[ 0- 9] ")
\'w Match arly alphanumeric character (equivalent to "[ a- zA- Z0- 9] ")
\t Mateh the HORIZONTAL TABULATION (9) character (see 12.1.6)
\'n Mateh any one of the newline characters defined in 12.1.6
\r Match the CARRIAGE RETURN (13) character (see 12.1.6)
\'s Match any one of the white-space characters (see 12.1.6)
\b Match a word boundary
\ (prefix)  Quote the next metacharacter and cause it to be interpreted literally
\\ Match the REVERSE SOLIDUS (92) character "\ "

" Match the QUOTATION MARK (34) character (")
| (infix)  Alternative between two expressions
(9 Grouping of the enclosed expression

XML

ed by

pecial
Their

(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

10

646.
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NOTE 3 — This notation does not provide the metacharacters "*" and "$" to match the beginning and the end of a string

res
its

nogn

pectively. Hence a string shall match a regular expression in its entirety except if the latter includes ". *" at its beginning, at

end or at both sides.

NOTE 4 — The following metacharacter sequences cannot contain white-space (see 12.1.6) unless the white-space appears
immediately prior to or following a newline:

{gprc}
\ N{ name}
#n

#(n)
#(n,)
#(n, m)
#(, m)

If p regular expression contains a newline, any spacing characters that appear immediately prior to or following the newlin

ng

A.2.2
the Ii

giving the first and last characters, separated by a hyphen (according to the order relation defified in 43.3

metaq
CIRC

incluge a literal HYPHEN-MINUS (45) "- ", place it first or last in the list, or precede it with-a backslash. To inc

litera

charafters "- " and "] " also match themselves when they immediately follow that catet. The metacharacter seqy

defin

EXAMPLES

A.23

are pfovided. A notation of the form "{ group, plane,\row, cell}" references a (single) character according

HQua

A.2.4
referd

modulle. A notation of the form "\ N{ typereference}" matches any character of the referenced character

thpe

modulle, or is one of the "RestrictedCharacterStringType"s defined in clause 41. The regular expre

n \ M
(abbr
N
AS

EXAI

significance and match nothing (see 12.14.1).

A list of characters enclosed by "[ " and "] " matches any single character in that list. If the first eharad
t is the caret """, then it matches any character which is not in the list. A range of characters may be specif]

haracter sequences, except "]" and "\", lose their special meaning inside a list~(T0 include a
UMFLEX ACCENT (94) """, place it anywhere except in the first position or precede it' with a backslasl

CLOSING SQUARE BRACKET (93) " ", place it first. If the first character in-the list is the caret """, th

din A.2.3, A.2.4, A.2.6 and A.2.7 can be used between the square brackets where they keep their meaning.

The regular expression " [ 0123456789] ", or equivalently " [ 0791, matches any single digit.
The regular expression " [ 0] " matches any single character'except O.
The regular expression “ [\ d”. -] " matches any singleidigit, a caret, a hyphen or a period.

To avoid any ambiguity between two ISO/IEC 10646 characters which have the same glyph, two not

lruple" production defined in 41.8.
A notation of the form "\ N{ valuereference} " matches the referenced character if "valuereference"
nce to a restricted character string value* of size 1 (see clause 41) which is defined or imported in the ¢

eference" is a reference to a subtype of a "RestrictedCharacterStringType" which is defined in the ¢

L et t er Upper case}" and “WN{ Lu}" match any (single) character of the general category "Letter, uppe
pviated as "Lu") as defined)by The Unicode Standard.

DTE — In particular,\ "valuereference" or "typereference" can be one of the references defined in the n
N1- CHARACTER- MaBULE (see 42.1) and imported into the current module (see 41.8).

MPLES
The regular expression "\ N{ gr eekCapi t al Let t er Si gnma} " matches GREEK CAPITAL LETTER SI(

The regular expression "\ N{ Basi cLat i n}" matches any (single) character of the BASIC LATIN chd
set.

e have

ter of
ed by
. All
literal
n. To
ude a
bn the
ences

ations
o the

is a
lrrent
set if
lrrent
ksions
rcase"

hodule

IMA.

racter

A.25
A.2.6

"[\N{BasicLatin}\N{Cyrillic}\N{BasicGeek}]+", or equivalently " (\N{Basiclati

n} |

\N{Cyrillic} | \N{BasicG 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 " match

es 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

A.2.7

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 cha
before the ending period.

racter

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 w
not only a series of four characters; it is delimited). Hence it matches strings like "fred" or "I am

A.2.8
If thd
QUO

EXAI

N
def

A.2.9
match

A.21

optiopal and matched at most once. If the operator is~*", the preceding item will be matched zero or more tim|

the of
prece
digit.
optiot
not m

N
to

EXA]

the first", but not strings like "My nane is freddy" or "I am afred | don’t know chg
spell *afraid !".

A character that normally functions as a metacharacter can be interpreted literally by prefixing it with
regular expression includes a QUOTATION MARK (34), this character shall be represented by a p

TATION MARK characters.

MPLES
The regular expression "\ . " matches the (single) string ". ", but not any string.0f-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" .
DTE — The fourth example shows that the backslash is allowed to precedé\characters that are not metacharacters, but thig
precated (because other metacharacters could be allowed in future versions of this Recommendation | International Stand

Two or more regular expressions may be joined by the infix operator "| ". The resulting regular expr
es any string matching either subexpression.

D A regular expression may be followed by a repetition operator. If the operator is "?", the preceding i

perator is "+", the preceding item will be matched one or more times. If the operator is of the form "#( n)
ling item is matched exactly n times; in this particular case, the parentheses can be omitted if n consists
If it is of the form "#(n, )", the itemis matched n or more times. If it is of the form "#(, m)", the it
hal and is matched at most m times. ,Finally, if it is of the form "#(n, m) ", the item is matched at least n timg
ore than m times.

DTE — It is illegal to use the metacharacters "*", "+", "?" or "#" as the first character of a regular expression. It is also
use the metacharacters "#" or "| "Jas the last character of a regular expression.

MPLES

"\ d#( 3) -Ad(4) "

A priceyin dollars like " $12345. 90" is matched by the regular expression "$\d#( 1, ) (\.\d#(1, 2
Notethat 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

ord is
fred
w to

a H\ n
air of

use is
ard).

bSsion

em is
es. If
" the
f one
em is
s, but

illegal

A phone number like "555-1212" is matched by the regular expression "\ d#3-\ d#4", or equivalently

)?".

H#A" .

A2l

1 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.212 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.
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EXAMPLE

"((\d#2) (\d#2) (\d#4))" -- \1 is a date in which \2 is the nonth, \3 the day
-- 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 timetypes
(This annex forms an integral part of this Recommendation | International Standard)

General

This annex contains an ASN.1 module that specifies the defined time types. These types can be imported into

an ASN.1 specification and used in that specification, or can be used as a model for the definition of additional time

types.

They cannot be used without importation.

B.1.2
(or ba

EXA]

In some cases, the defined time types are only useful if subtyped with one of the date or time-of-day S]leCtS
th) specified in this module. Where this is the case, it is clearly stated in the definition of the type.

MPLE: Use
APPL| CATI ON- DATE- TI ME : : = DATE- TI ME( YEAR- MONTH- DAY- SUBSET) ( SECONDS-_SUBSET)

to define a date-time that is a year, month, day, hours, minutes, seconds. To use this, the type.and’'the two subtypeg have

to be

B.2

imported.

The ASN.1 defined time types module

Def i nedTi meTypes {joint-iso-itu-t asnl(1l) specificatioen(0) nodul es(0) defined-
types- modul e(3)}
DEFI NI TI ONS AUTOVATI C TAGS ::= BEA N

EXPORTS ALL;
-- Date types

CENTURY ::= TI ME((SETTI NGS "Basi c=Dat e Ddat\e=C Year =Basi c") |
(SETTI NGS "Basi_c=Dat e Dat e=C Year=Prol eptic"))

ANY- CENTURY ::= TI ME((SETTI NGS "Basinc=Dat e Dat e=C Year =Negati ve") |
(SETTINGS "Basi c=Dat e Dat e=C Year =L5"))
-- This alWows only a 3-digit century if positive.
-- Atype with a greater nunber of digits can be
-- défi‘ned as an additional time type.
--Note that L5 is used for century if the specification
-+ of the year would require 5 digits. See Table 6.

YEAR :: = TI ME(( SETTI/NGS "Basi c=Dat e Date=Y Year=Basi c") |
(“SETTI NGS " Basi c=Dat e Date=Y Year=Prol eptic"))

ANY- YEAR :: = TLME(( SETTI NGS "Basi c=Dat e Date=Y Year =Negati ve") |
(SETTI NGS "Basi c=Dat e Date=Y Year=L5"))
-- This allows only a 5-digit year if positive.
-- Atype with a greater nunber of digits can be
-- defined as an additional time type.

YEARSMINTH :: = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YM Year =Basi c") |
(SETTI NGS "Basi c=Dat e Dat e=YM Year =Pr ol eptic"))

ANY- YEAR- MONTH : : = TI ME(( SETTI NGS " Basi c=Dat e Dat e=YM Year =Negat i ve") |

(SETTI NGS "Basi c=Dat e Dat e=YM Year =L5"))

-- This allows only a 5-digit year if positive.
-- Atype with a greater nunber of digits can be
-- defined as an additional tinme type.

TI ME( ( SETTI NGS " Basi c=Dat e Dat e=YMD Year =Basi c") |
(SETTI NGS "Basi c=Dat e Dat e=YMD Year =Prol eptic"))

ANY- YEAR- MONTH- DAY :: = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YMD Year =Negati ve") |
(SETTI NGS "Basi c=Dat e Dat e=YMD Year =L5"))
-- This allows only a 5-digit year if positive.
-- Atype with a greater nunber of digits can be
-- defined as an additional tinme type.

YEAR- VEEK : : = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YW Year =Basi c") |
( SETTI NGS "Basi c=Dat e Dat e=YW Year =Prol eptic"))

YEAR- MONTH- DAY : :
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ANY- YEAR- WEEK :: = TI ME( ( SETTI NGS "Basi c=Dat e Dat e=YW Year =Negati ve") |
( SETTI NGS " Basi c=Dat e Dat e=YW Year =L5"))
-- This allows only a 5-digit year if positive.
-- Atype with a greater nunber 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") |
(SETTI NGS "Basi c=Dat e Dat e=YWD Year =Prol eptic"))
ANY- YEAR- EEEK- DAY :: = TI ME(( SETTI NGS "Basi c=Dat e Dat e=YWD Year =Negati ve") |

(SETTI NGS " Basi c=Dat e Dat e=YWD Year =L5"))
-- This allows only a 5-digit year if positive.
-- Atype with a greater nunber of digits can be
-- defined as an additional tinme type.

T\J/pnc related to tinme-of Hn\ll

HOURS ::= TI ME(SETTI NGS "Basi c=Ti me Ti me=H Local - or- UTC=L")

HOURS- UTC :: = TI ME( SETTI NGS "Basi c=Ti me Ti ne=H Local - or - UTC=Z")

HOURS- AND- DI FF :: = TI ME(SETTI NGS "Basi c=Ti ne Ti me=H Local - or - UTC=LD")

M NUTES :: = TI ME(SETTI NGS "Basi c=Ti ne Ti me=HM Local - or - UTC=L")

M NUTES- UTC :: = TI ME(SETTI NGS "Basi c=Ti me Ti me=HM Local - or - UTCZZ")

M NUTES- AND- DI FF :: = TI ME( SETTI NGS " Basi c=Ti ne Ti ne=HM Local>6r- UTC=LD")
SECONDS :: = TI ME(SETTI NGS "Basi c=Ti me Ti me=HV5 Local - or - JTE&=L")

SECONDS- UTC : : = TI ME(SETTI NGS " Basi c=Ti me Ti me=HV5 Local - or - UTC=Z")
SECONDS- AND- DI FF :: = TI ME( SETTI NGS "Basi c=Ti me Ti ne=HVE Local - or - UTC=LD")

HOURS- AND- FRACTI ON :: = TI ME( SETTI NGS " Basi c=Ti n&/ Ti ne=HF3 Local - or - UTC=L")
-- 3 digit fraction

HOURS- UTC- AND- FRACTI ON :: = TI ME( SETTI NGS " Basi c=Ti ne Ti ne=HF3 Local - or - UTC=Z")
-- 3-digit fraction

HOURS- AND- DI FF- AND- FRACTI ON : : = TI ME(SETTI NGS "Basi c=Ti me Ti me=HF3
Local - or - UTC=LD")
-- 3-digit fractihon

M NUTES- AND- FRACTI ON :: = TI ME( SEFTI NGS " Basi c=Ti ne Ti ne=HWMF3 Local - or - UTC=L")
-- 3-digit fraction

M NUTES- UTC- AND- FRACTI ON .= TI ME( SETTI NGS "Basi c=Ti ne Ti me=HMF3 Local - or - UTC=Z1)
-- 3-digit fraction

M NUTES- AND- DI FF- AND- FRACTI ON :: = TI ME( SETTI NGS " Basi c=Ti me Ti me=HWF3
LCocal - 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-UFC- AND- FRACTI ON : : = TI ME(SETTI NGS " Basi c=Ti me Ti me=HVBF3 Local - or - UTC=¥")
-- 3-digit fraction

SEGENDS- AND- DI FF- AND- FRACTI ON : : = TI ME( SETTI NGS " Basi c=Ti me Ti me=HVBF3
Local - or - UTC=LD")
-- 3-digit fraction

-- Interval types (DURAITON s not included as this 1s a useful type).

START- END- DATE- | NTERVAL ::= TI ME(SETTI NGS "Basi c=Interval I|nterval-type=SE
SE- poi nt =Dat e")
-- This is only useful if subtyped with a DATE subset (see bel ow).

START- END- TI ME- | NTERVAL ::= TI ME(SETTI NGS "Basi c=Interval |nterval-type=SE
SE- poi nt =Ti ne")
-- This is only useful if subtyped with a Tl ME- OF- DAY subset
-- (see bel ow).

START- END- DATE- TI ME- | NTERVAL :: = TI ME(SETTI NGS "Basi c=I nterval Interval-type=SE
SE- poi nt =Dat e- Ti me")
-- This is only useful if subtyped with a DATE subset and a
-- TI ME- OF- DAY subset (see bel ow).
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START- DATE- DURATI ON- | NTERVAL : :
SE- poi nt =Dat e")
-- This is only

START- Tl ME- DURATI ON- | NTERVAL : :
SE- poi nt =Ti ne")
-- This is only useful
-- (see bel ow).

START- DATE- TI ME- DURATI ON- | NTERVAL : :
I nterval -type=SD

usef ul

TI ME( SETTI NGS " Basi c=I nterval

TI ME( SETTI NGS " Basi c=I nterval
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Interval -type=SD

i f subtyped with a DATE subset (see bel ow).

Interval -type=SD

i f subtyped with a TI ME- OF- DAY subset

= TI ME(SETTI NGS "Basi c=I nt erval

SE- poi nt =Dat e- Ti me")

-- This is only useful

if subtyped with a DATE subset and a

-- TI ME- OF- DAY subset (see bel ow).

DURATI ON- END- DATE- | NTERVAL :
SE- poi nt =Dat e")
-- This is only useful

DURATI ON- END- TI ME- | NTERVAL : :
SE- poi nt =Ti me")
-- This is only useful
-- (see bel ow).

DURATI ON- END- DATE- Tl ME- | NTERVAL : :
SE- poi nt =Dat e- Ti ne")
-- This is only useful

-- TI ME- OF- DAY subset (see bel ow).

-- Recurring interval types.

REC- START- END- DATE- | NTERVAL : :
SE- poi nt =Dat e")
-- This is only useful

REC- START- END- TI M- | NTERVAL : :
SE- poi nt =Ti ne")
-- This is only useful
-- (see bel ow).

REC- START- END- DATE- Tl ME- | NTERVAL : ¢
I nterval -type=SE

SE- poi nt =Dat’e- Ti me")

-- This is only useful

-- TI ME- @F- DAY subset (see bel ow).
=TI ME( SETTI NGS " Basi c=Rec- | nt erval
= TI ME(SETTI NGS "Basi c=Rec- | nterval

REC- DURATI ON- | NTERVAL

REC- START- DATE- DURATI ON- | NTERVAL : :
Interval -type=SD

SE- poi nt =Dat e")
-- This is only useful

REC- START- A 'ME- DURATI ON- | NTERVAL : :
Interval -type=SD
SE- poi nt =Ti ne")
-- This is only useful
-- (see bel ow).

REC- START- DATE- Tl ME- DURATI ON- | NTERVAL : :

I nterval -type=SD

1= TI ME(SETTI NGS "Basi c=I nt erval

= TI ME( SETTI NGS " Basi c=I nt erval

= TI ME(SETTI NGS " Basi c=I nt ef val

= TI ME(SETTI NGS " Basiyc=Rec- | nt er val

= TI ME( SETTI NGS™" Basi c=Rec- | nt er val

=" TI ME( SETTI NGS "Basi c=Rec- | nt erval

= TI ME(SETTI NGS "Basi c=Rec- I nterval

I nterval -type=DE

i f subtyped with a DATE subset (see\bel g
I nterval -type=DE

i f subtyped with a TI ME- OF<{DAY subset

Interval -type

i f subtyped with a DATE subset and a

Interval -type

i f subtyped with a DATE subset (see bel g

Interval -type

N subtyped with a TI ME- OF- DAY subset

if subtyped with a DATE subset and a

Interval -type=D")

if subtyped with a DATE subset (see bel d

i f subtyped with a TI ME- OF- DAY subset

= TI ME( SETTI NGS " Basi c=Rec- I nt erval

oSE- POl nt=pdate-11i1re )

-- This is only useful

if subtyped with a DATE subset and a

-- TI ME- OF- DAY subset (see bel ow).

REC- DURATI ON- END- DATE- | NTERVAL : :
I nterval -type=DE
SE- poi nt =Dat e")
-- This is only useful

REC- DURATI ON- END- Tl ME- | NTERVAL : :
I nterval -type=DE
SE- poi nt =Ti ne")
-- This is only useful
-- (see bel ow).

= TI ME(SETTI NGS "Basi c=Rec- I nterval

W) .

FSE

W .
-SE

W) .

i f subtyped with a DATE subset (see bel ow).

= TI ME( SETTI NGS "Basi c=Rec- I nt erval

i f subtyped with a TI ME- OF- DAY subset
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REC- DURATI ON- END- DATE- TI ME- | NTERVAL : : = TI ME( SETTI NGS " Basi c=Rec- I nt er val
I nterval -type=DE
SE- poi nt =Dat e- Ti ne")
-- This is only useful if subtyped with a DATE subset and a
-- TI ME- OF- DAY subset (see bel ow).

-- Date subsets

CENTURY- SUBSET :: = TI ME((SETTI NGS " Dat e=C Year =Basi c") |
(SETTI NGS " Dat e=C Year =Prol eptic"))
ANY- CENTURY- SUBSET :: = TI ME(( SETTI NGS " Dat e=C Year =Negati ve") |
( SETTI NGS " Dat e=C Year =L5"))
YEAR- SUBSET :: = TI ME(( SETTI NGS " Dat e=Y Year =Basi c") |
(SEFH-NES—-Bat-e=Y—Year=Preleptie)
ANY- YEAR- SUBSET ::= TI ME((SETTI NGS "Dat e=Y Year =Negat i ve")|
(SETTI NGS " Dat e=Y Year =L5"))
YEAR- MONTH- SUBSET :: = TI ME(( SETTI NGS " Dat e=YM Year =Basi c") |
(SETTI NGS " Dat e=YM Year =Prol eptic"))
ANY- YEAR- MONTH- SUBSET : : = TI ME(( SETTI NGS " Dat e=YM Year =Negat i ve"){

( SETTI NGS " Dat e=YM Year =L5"))

TI ME( ( SETTI NGS " Dat e=YMD Year =Basi.c*)/
(SETTI NGS " Dat e=YMD Year=sPFrol eptic"))

YEAR- MONTH- DAY- SUBSET : :

ANY- YEAR- MONTH- DAY- SUBSET : : = TI ME( (SETTI NGS " Dat e=YMD Yéar =Negat i ve") |
( SETTI NGS " Dat e<YMD Year =L5"))
YEAR- WEEK- SUBSET :: = TI ME(( SETTI NGS " Dat e=YW Year =Bdsi c") |

( SETTI NGS " Dat e=YW,¥Year =Pr ol eptic"))

TI ME( (SETTI NGS " Dat e=YW Year =Negat i ve") |
( SETTI NGS*"Bat e=YW Year =L5"))

TI ME( ( SETTI NGS*Dat e=YWD Year =Basi c") |
( SETTI NGS " Dat e=YWD Year =Prol eptic"))

ANY- YEAR- WEEK- DAY- SUBSET : : = TI ME( ((SETTI NGS " Dat e=YWD Year =Negat i ve") |
( SETTI NGS " Dat e=YWD Year =L5"))

ANY- YEAR- \EEK- SUBSET : :

YEAR- VEEEK- DAY- SUBSET : :
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-- Time subsets
HOURS- SUBSET :: = TI ME(SETTI NGS "Ti ne=H Local - or - UTC=L")
HOURS- UTC- 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 :: = TI ME(SETTI NGS " Ti ne=HM Local - or - UTC=L")
M NUTES- UTC- SUBSET :: = TI ME( SETTI NGS " Ti ne=HM Local - or - UTC=Z")
M NUTES- AND- DI FF- SUBSET :: = TI ME( SETTI NGS " Ti me=HM Local - or - UTC=LD")
SECONDS- SUBSET :: = TI ME( SETTI NGS " Ti me=HM5 Local - or - UTC=L")
SECONDS- UTCG- SUBSET :: = TI ME(SETTI NGS " Ti me=HVS Local - or - UTC=Z")

SECONDS- AND- DI FF- SUBSET :: = TI ME(SETTI NGS " Ti me=HVS Local - or - UTC-LD")
HOURS- AND- FRACTI ON- SUBSET :: = TI ME(SETTI NGS " Ti me=HF3 Local - or - UTC=L")

HOURS- UTC- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti me=HF3
Local - or - UTC=Z")

HOURS- AND- DI FF- AND- FRACTI ON- SUBSET @ : = TI ME( SETTI NGS " Ti ne=HF3
Local - or- UTC=LD")

M NUTES- AND- FRACTI ON- SUBSET : : = TI ME( SETTI NGS " Ti ne=HWF3
Local - or - UTC=L")

M NUTES- UTC- AND- FRACTI ON- SUBSET :: = TI ME( SETTI NGS " Ti me=HVF3
Local - or- UTC=2")

M NUTES- AND- DI FF- AND- FRACTI ON- SUBSET : : = TI ME( SETFINGS " Ti me=HWF3
Local - or- UTC=LD")

SECONDS- AND- FRACTI ON- SUBSET : : = Tl ME( SETTI NGS U Ti ne=HVBF3
Local - or - UTC=L")

SECONDS- UTC- AND- FRACTI ON- SUBSET : : = TI ME(SETTI NGS " Ti ne=HVBF3
Local - or - UTC=2")

SECONDS- AND- DI FF- AND- FRACTI ON- SUBSER™ : = Tl ME( SETTI NGS " Ti me=HVSF3
Local - or- UTC-LD")

END

ITU-T Rec. X.680 (11/2008)

109


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

Annex C

Rulesfor 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.

Cl The need tor the value mapping concept (tutorial introduction)
C.1.1  Consider the following ASN.1 definitions:

A = I NTEGER

B ::=[1] INTEGER

C::=[2] INTEGER (0..6,...)
D::=[2] INTEGER (0..6,...,7)
E ::= INTEGER (7..20)

F ::= INTEGER {red(0), white(l), blue(2), green(3), purple(4)}
aA::=3

bB::=4

cC::=5

dD::=6

eE::=7

f F::= 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 A B, G D, E,
and H respectively. For example:

W::= SEQUENCE {wl A DEFAULT a}

and:

and:
Y ::= A(l..a)
are alll valid given the{definitions in C.1.1. If, however, A above were replaced by B, or C, or D, or E, or F, woulld the

resultjng statements‘be-illegal? Similarly, if the value reference a above were replaced in each of these cases by b} or c,
ord, ¢r e, or f ,are'the resulting statements legal?

C.1.3  Asgmioere sophisticated question would be to consider in each case replacement of the type reference by the
expligittext to the right of its assignment. Consider for example:

W :: = SEQUENCE {

wl I NTEGER {red(0), white(l), blue(2), green(3), purple(4)}
DEFAULT f}

X I NTEGER {red(0), white(l), blue(2), green(3), purple(4)} ::=f

Y ::= I NTEGER {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
uses of a value reference to a value of some type (not necessarily just an | NTEGER type) as the default value for that
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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(l), 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 tvpes. Moreover, because values in F, C, _and E all have (1-1) mappings to values of

| NTE(EER, we can use these mappings to provide mappings between the values of F, C, and E themselves))Tlhis is
illustqated for F and Cin Figure C.1.

Integer

Mappings

o red(0)
O blue(2)
O white(1) . Détived ___»
O green(3) 4”/mappings
QO purple(4)

e

T0732160-99

FigureC.1

C.14 Now when we haye-a value reference such as:
cC::=5
to a vplue in C which-is required in some context to identify a value in F, then, provided a value mapping exists befween

that alue in_C.and a (single) value in F, we can (and do) define c to be a legal reference to the value in F. This is
illust%:lted imFigure C.2, where the value reference c is used to identify a value in F, and can be used in place of adirect

referdnee f\1'where we would otherwise have to define:
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o red(0)

O blue(2)
o white(1)

Ogreen(.S;). .

O purple(4)

05

C.1.7
have
that h
exam
both {

C.18
cases
a conf
N
val
sitf
ru
o
wi
tal
10

C.2

Cc.2.1
of the

mapp

in sof

EXA]

T0732170-99

FigureC.2

It should be noted that in some cases there will be values in one type (7 to 20)in A of C.1.1 for exampl{
alue mappings to values in another type (7 to 20 in E of C.1.1 for example), but other values (21 upwards
ave no such mapping. A reference to such values in A would not provide a-valid reference to a value in E. (]
ble, the whole of E has a value mapping to a subset of A. In the genefal case, there may be a subset of val
ypes that have mappings, with other values in both types that are unmapped.)

In the body of the ASN.1 standards, normal English text is\used to specify legality in the above and s
Subclause C.6 gives the precise requirements for legality and\should be referenced whenever there is doubt
plex construction.
DTE — The fact that value mappings are defined to exist between two occurrences of the "Type" construct permits the
lue references established using one "Type" construct teridentify values in another "Type" construct which is suffi
hilar. It allows dummy and actual parameters to be typed using two textually separate "Type" constructs without violat
es for compatibility of dummy and actual parametess. It also allows fields of information object classes to be specified
e "Type" construct and the corresponding value ‘in~an information object to be specified using a distinct "Type" co

) that
of A)
n this
lies in

imilar
about

use of
ciently
ng the

using
hstruct

hich is sufficiently similar. (These examples are not intended to be exhaustive.) It is, however, recommended that advantage be

ten of this freedom only for simple cases\such as SEQUENCE OF |NTEGER or CHO CE {int INTEGER, id (
ENTI FI ER}, and not for more complex "Type" constructs.

Value mappings

The underlying model,is of types, as non-overlapping containers, that contain values, with every occu
ASN.1 "Type" construet defining a distinct new type (see Figures C.1 and C.2). This annex specifies when,
ngs exist between Guch types, enabling a reference to a value in one type to be used where a reference to a
he other type isddecded.

MPLE: Consider:
X =" NTEGER
Y.!:= | NTEGER

BJECT

frence
value
value

X an
value

c.22

Y arc type relerence names (pointers) to two diSTnct types, but value mappings cXist between these Types, s
reference to a value of X can be used when governed by Y (for example, following DEFAULT).

In the set of all possible ASN.1 values, a value mapping relates a pair of values. The whole set of

0 any

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,

Cc.23

112

and a value mapping from x2 to x3, then there automatically exists a value mapping from x1 to x3).

Furthermore, given any two types X1 and X2, seen as sets of values, the set of value mappings from values
in X1 to values in X2 is a one-to-one relation, that is, for all values x1 in X1, and x2 in X2, if there is a value mapping
from x1 to x2, then:
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there is no value mapping from x1 to another value in X2 different from x2; and

there is no value mapping from any value in X1 (other than x1) to x2.

Where a value mapping exists between a value x1 and a value x2, a value reference to either one can
automatically be used to reference the other if so required by some governing type.

NOTE — The fact that value mappings are defined to exist between values in some "Type" constructs is solely for the purpose of
providing flexibility in the use of the ASN.1 notation. The existence of such mappings carries no implications whatsoever that
the two types carry the same application semantics, but it is recommended that ASN.1 constructs which would be illegal without
value mappings are used only if the corresponding types do indeed carry the same application semantics. Note that value
mappings will frequently exist in any large specification between two types that are identical ASN.1 constructs, but which carry
totally different application semantics, and where the existence of these value mappings is never used in determining the legality
of the total specification.

C3

C.3.1
instar]
interg
transf]
"Typq
1denti
C.3.2
12.T

C.32
C.3.2

cal ordered lists of the same lexical items (see clause 12).

e normal form is obtained by applying the transformations defined in C.3.2.1£0°€.3.2.6 in that order.

1
2

Identical type definitions

The concept of identical type definitions is used to enable value mappings to be defined betweep two
ces of "Type" which are either identical or sufficiently similar that one would normally expect.th&ir use|to be
hangeable. In order to give precision to the meaning of "sufficiently similar”, this subclause specifies a setfies of
ormations which are applied to each of the instances of "Type" to produce a normal formfor those instanges of
". The two instances of "Type" are defined to be identical type definitions if, and only if}-their normal forms are

Each occurrence of "Type" in an ASN.1 specification is an ordered list of the\lexical items defined in ¢lause

All the comments (see 12.6) are removed.

The following transformations are not recursive and hence need enly to be applied once, in any order:

a)

b)

©)

d)

e)

2

For a type defined by a "ValueSetTypeAssignment", its\definition is replaced by a "TypeAssignment"
using the same "Type" and a subtype constraint whichiis the contents of the "ValueSet" as specifiied 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_mpumber); then the "RootEnumeration" is reordered so that the
"identifiers" are in alphabetical order ("a" first, "z" last).

For each bitstring type: the "NaniedBitList" (see 22.1), if any, is reordered so that the "identifiers" jare in
alphabetical order ("a" first, "z" last).

For each object identifier value: each "ObjldComponents" is transformed into its corresponding
"NumberForm" in accordance with the semantics of clause 32 (see the example in 32.13).

For each relatiye\object identifier value (see 33.3): each "RelativeOIDComponents" is transformef into
its corresponding "NumberForm" in accordance with the semantics of clause 33.

For sequen¢e types (see clause 25) and set types (see clause 27): any extension of the|form
"ExtensionAndException”, "ExtensionAdditions", is cut and pasted to the end off the
"ComponentTypeLists"; "OptionalExtensionMarker", if present, is removed.

If\VTagDefault" is | MPLI CI T TAGS, the keyword | MPLI CI T is added to all instances of "Tag" (see{31.2)
unless either:

e itis already present; or

e thereserved word EXPLI CI T is present; or

e the type being tagged is a CHO CE type or;

e itis an open type.

If "TagDefault" is AUTOVATI C TAGS, the decision on whether to apply automatic tagging is taken

according to 25.3 (the automatic tagging will be performed later on).

NOTE - Subclauses 25.4 and 27.2 specify that the presence of a "Tag" in a "ComponentType" which was
inserted as a result of the replacement of "Components of Type" does not in itself prevent the automatic tagging
transformation.

If "ExtensionDefault" is EXTENSIBILITY |MPLIED, an ellipsis ("...") is added after the
"ComponentTypeLists" if it is not present.
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h)

For choice type (see clause 29): "RootAlternativeTypeList" is reordered so that the identifiers of the
"NameType"s are in alphabetical order ("a" first, "z" last). "OptionalExtensionMarker", if present, is
removed. If "TagDefault" is | MPLI CI 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 thereserved word EXPLI CI T is present; or

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 29.5 (the automatic tagging will be performed later on). If "ExtensionDefault" is

EXTENSTBILT TY TMPLTED, an ellipsis (7. .. ") 1S added alfer the "AlternativeTypeLists™ 1 if |s not
present.

C.3.23 The following transformations shall be applied recursively in the specified order, until a fix-point/is reached:

a)
b)
©)
d)

e)

2

For each object identifier value (see 32.3): if the value definition begins with a "BDefinedValug", the
"DefinedValue" is replaced by its definition.

For each relative object identifier value (see 33.3): if the value definition contains "DefinedValue's, the
"DefinedValue"s are replaced by their definition.

For sequence types and set types: all instances of "COVPONENTS-~OF Type" (see clause 2§) are
transformed according to clauses 25 and 27.

For sequence, set and choice types: if it has earlier been decided to.tag automatically (see C.3.2.2 ¢) and
h)), the automatic tagging is applied according to clauses 25, 27 and 29.

For selection type: the construction is replaced by the selected alternative according to clause 30.
All type references are replaced by their definitions aceording to the following rules:

e If'the replacing type is a reference to the type being transformed, the type reference is replacedl by a
special item that matches no other item tham ifself.

e If 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 CF.

e If the replaced type is a parameterized type or a parameterized value set (see ITU-T Rec. X683 |
ISO/IEC 8824-4, 8.2), gvery "DummyReference" is replaced by the correspognding
"ActualParameter".

All value references are replaced by their definitions; if the replaced value is a parameterized valuk (see
ITU-T Rec. X.683 | ISO/IEC 8824-4, 8.2), every "DummyReference" is replaced by the corresponding
"ActualParameter”,

NOTE - Before replacing any value reference, the procedures of this annex shall be applied to ensure that the
value refererice identifies, through value mappings or directly, a value in its governing type.

C.3.24 For set type: they"RootComponentTypeList" is reordered so that the "ComponentType"s are in alphabietical

order|("a" first, "z" last).

C.3.45 The following transformations shall be applied to value definitions:

a) <-Ifan integer value is defined with an identifier, that identifier is replaced by the associated number.

k)" If a bitstring value is defined using identifiers, it is replaced by the corresponding "bstring" with all
trailing zero bits removed.

c¢) 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 ne, Tl 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 ITU-T Rec.
X.690 | ISO/IEC 8825-1, 11.7, 11.8, and 11.9).
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g) After applying c¢), each UTF8String, NunericString, PrintableString, |A5String,
VisibleString (1 S0646String), BMPString and Universal String value is replaced by the
equivalent value of type Uni ver sal St ri ng written using the "Quadruple" notation (see clause 41.8).

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 ITU-T Rec. X.681 | ISO/IEC 8824-2, 7.1), an "objectreference" (see ITU-T Rec. X.681 |
ISO/IEC 8824-2, 7.2) or an "objectsetreference" (see ITU-T Rec. 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 .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 pyntax
copncerned with information object class, information object, and information object set notation. Similarly, specifieation for the
ngrmalization of all value notation and of set arithmetic notation has not been included at this time. Should there/prove fo be a
requirement for such specification, this could be provided in a future version of this Recommendation | International Stgndard.
THe concept of identical type definitions and of value mappings was introduced to ensure that simple ASN.V'constructs cduld be
uspd either by using reference names or by copying text. It was felt unnecessary to provide this functionality for more cdmplex
ingtances of "Type" that included information object classes, etc.

C4 Specification of value mappings

C.41  If two occurrences of "Type" are identical type definitions under the rules.of C.3, then value mappingg exist
betwden every value of one type and the corresponding value of the other type.

C.42 For atype, X1, created from any type, X2, by tagging (see 31.2),value mappings are defined to exist befween
all th¢ members of X1 and the corresponding members of X2.
NOTE — Whilst value mappings are defined to exist between the values\of X1 and X2 in C.4.2 above, and between the [values
of|X3 and X4 in C.4.3, if such types are embedded in otherwise identical but distinct type definitions (such as SEQUEINCE or

CHO CE type definitions), the resulting type definitions (the SEQUENCE or CHO CE types) will not be identical type defirfitions,
and there will be no value mappings between them.

C.43 For a type, X3, created by selecting values from any governing type, X4, by the element set construct|or by
subtyping, value mappings are defined to exist between the members of the new type and those members ¢f the
govenning type that were selected by the element sétor subtyping construct. The presence or absence of an ext¢nsion
mark¢r has no effect on this rule.

C.44  Additional value mappings are specified in C.5 between some of the character string types.

C.449 A value mapping is defined.to exist between all the values of any type defined as an integer type with jamed
valuep and any integer type defined without named values, or with different named values, or with different names for
namefl values, or both.

NOTE — The existence of the value mapping does not affect any scope rule requirements on the use of the names of hamed

vallues. 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.48 A value mapping is defined to exist between all the values of any type defined as a bit string type with gamed
bits apd any bit string type defined without named bits, or with different named bits, or with different names for named
bits, ¢r both.

NOTE# Phe existence of the value mapping does not affect any scope rule requirements on the use of the names of namqd 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.

C5 Additional value mappings defined for the character string types

C.51  There are two groups of restricted character string types, group A (see C.5.2) and group B (see C.5.3). Value
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.52  Group A consists of:

UTF8Stri ng
Nurmeri cString
Printabl eString
| A5String
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Vi si bl eString (I SO646St ri ng)
Uni versal String
BMPSt ri ng

Group B consists of:

Tel etexString (T61Stri ng)
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 ver sal Stri ng, the string is replaced by a Uni versal String of the same length with each character

mapp

C.55
Uni v
corre

C.5.6
Prin
chara|
C.5.7
Uni v
bit) v

C538
mapp

C.6
This {

C.6.1
type

For e
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of val
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C.6.2

ac cnacifiod bhaolosy
T aS-5PeCHeaOeoWs

Formally, the set of abstract values in UTF8String is the same set of abstract values thaf ocq
br sal St ri ng but with a different tag (see 41.16), and each abstract value in UTF8St ri ng is defined to-map
ponding abstract value in Uni ver sal Stri ng.

The glyphs (printed character shapes) for characters used to form the types NupmericString
abl eStri ng have recognizable and unambiguous mappings to a subset of the glyphs @ssigned to the fir
cters of ISO/IEC 10646. The mapping for these types is defined using this mapping of glyphs.

| A5String and Vi si bl eString are mapped into Uni ver sal Stri ng by mapping each character in
br sal St ri ng character that has the identical (32-bit) value in the BER encoding-ef Uni ver sal String as t
hlue of the BER encoding of | A5St ri ng and Vi si bl eStri ng.

BWPString is formally a subset of Uni versal String, and Corrésponding abstract values have
ngs.

Specific type and value compatibility requirements
ubclause uses the value mapping concept to provide pregise text for the legality of certain ASN.1 constructs

Any "Value" occurrence, x-notation, with a goyerning type, Y, identifies the value, y-val, in the gov{
that has a value mapping to the value X-val specified by x-notation. It is a requirement that such a value exi

xample, consider the occurrence of x in the last'line of the following:
X ::=[0] INTEGER (O..30)
X X::= 29
Y = [1] I NTEGER /25! . 35)
Z1 ::= Y (x| 30)

ASN.1 constructs ar€-legal, and in the last assignment the x-notation x is referencing the x-val 29 in

ues 29 and 30. On the other hand, the assignment:
Z2 = \Y¥~(x | 20)
bal because there is no y-val to which the x-notation 20 can refer.

Any "Type" occurrence, t-notation, that has a governing type, V, identifies the complete set of values

root d

ur in
to the

and
t 128

to the
he (8-

value

rning

and,

bh value mapping, identifies the y-val 29 in Y. The x-notation 30 is referencing the y-val 30 in Y, and Z1 is the set

in the

is set

f the gnvprning type \/ that have value mnppingq to any of the valnes in the root of the "Tvpp" t-notation T

is required to contain at least one value.

For example, consider the occurrence of Win the last line of the following:
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V ::= [0] INTEGER (O..30)

= [1] | NTEGER (25.. 35)
Y ::=[2] INTEGER (31..35)
Z1 1= V (W] 24)

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.

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 {f the values in the type governing the dummy parameter, and it is a value of that governing type yhiich is
identified.

C.6.4 Ifa"Type" is supplied as an actual parameter for a dummy parameter which is a value set dummy parameter,
then 31l values of that "Type" are required to have value mappings to values in the governor of the value set dimmy
parameter. The actual parameter selects the total set of values in the governor which have mappings)to the "Type"

C.6.9 In specifying the type, A, of a dummy parameter that is a value or a value set.parameter, it is an {llegal
specification unless for all values of A, and for every instance of use of A on the right-hand 'side of the assignmen, that
value|of A can legally be applied in place of the dummy parameter.

Cc.7 Examples

C.7.1]  This subclause provides examples to illustrate C.3 and C.4.

C.7.20 Examplel

X :: = SEQUENCE X1 ::= SEQUENCE
{nane VisibleString, {nane Visi bl eStri ng,
age | NTECER} -- comrent --

age | NTEGER}

X2 ::=[8] SEQUENCE X3_{N=  SEQUENCE
{nane VisibleString, {nane VisibleString,
age | NTECER} age AgeType}

AgeType ::= | NTECER

X, X1) X2, and X3 are all identical type definitions. Differences of white-space and comment are not visible, nor does the
use of the AgeType type reference insX3*affect the type definition. Note, however, that if any of the identifiers for the
elemgnts of the sequence were changed, the types would cease to be identical definitions, and there would be no|value
mappfngs between them.

C.7.3 Example2

B ::= SET Bl ::=SET
{nane VisibleString, {age | NTEGER,
age | NTECER} name VisibleString}

are identical type definitions provided neither is in a module with AUTOVATI C TAGS in the module header, othgrwise
they gre ot identical type definitions, and value mappings will not exist between them. Similar examples can be Written
using|CHOl CE and ENUMERATED (using the "identifier" form of "Enumerationltem").

C.74 Example3

C::=SET Cl ::=SET
{nane [0] Vi sibleString, {nane VisibleString,
age | NTECER} age | NTEGER (1..64)}

are not identical 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.
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C.75 Example4

X INTEGER{ vy (2) } ::=3

z |INTEGER ::= X
is legal, and assigns the value 3 to z through the value mapping defined in C.4.5.
C.7.6  Example5

bl BIT STRING ::= '101'B
b2 BIT STRING {versionl(0), version2(1), version3(2)} ::= bl

is legal, and assigns the value { ver si onl, versi on3} to b2.

C.7.7 Example6

With [he 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 namep, and
y is gny of a, b, c, d, e, or f, with the following exceptions: E DEFAULT vy is illegal for ‘all of a, b, c, d, |, and
C DEFAULT e is illegal, because in these cases there are no value mappings available\fifom the defaulting [value
referdnce into the type being defaulted.
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Annex D

Assigned object identifier and OID internationalized resour ce 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 N\ alioe acciomod i th nal SSandar A
. Voot TaSSrgricoTiT
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The fpllowing values are assigned in this Recommendation | International Standard:
Subclause 41.3

Object Identifier Value:
{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) nuneriicString(0) |}

OID internationalized Resource Identifier Value:
"/Joint-1SO | TU T/ ASN. 1/ Speci fi cati on/ Character_Strings/ Numerd,c-String"

Object Descriptor Value: " Numeri cString ASN. 1 type"
Subclause 41.5

Object Identifier Value:
{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l) printableString(l) }

OID Internationalized Resource Identifier Value:
"/Joint-1SO | TU T/ ASN. 1/ Speci fi cati on/ Charagter_Strings/Printable_String"

Object Descriptor Value: " Pri nt abl eStri ng ASNMIMt ype”
Subclause 42.1

Object Identifier Value:
{ joint-iso-itu-t asnl(1l) speci‘ti‘cation(0) nodul es(0) is0l10646(0) }

OID Internationalized Resource Identifier Value:
"/Joint-1SO | TU T/ ASN. 1/ Speci fi cati on/ Modul es/ | SO _10646"

Object Descriptor Value: " ASN: 1 Char act er Mdul e"
Subclause D.2

Object Identifier Yalue:
{ joint-iso-itust asnl(1l) specification(0) nodules(0) object-identifiers(1l) }

OID Internationalized Resource Identifier Value:
"/ Joi nt-KSO | TU- T/ ASN. 1/ Speci fi cati on/ Modul es/ Cbj ect _I dentifiers"

ObjectDescriptor Value: "ASN. 1 Ooj ect Identifier Mdule"

D.2 Object identifiersin the ASN.1 and encoding rules standar ds

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 (ITU-T Rec. X.680 | ISO/IEC 8824-1 to ITU-T Rec. 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.

ASNL- Coj ect-ldentifier-Mddule { joint-iso-itu-t asnl(1l) specification(0) nodul es(0)
object-identifiers(l) }

"/ Joint-1SO 1 TU T/ ASN. 1/ Speci fi cati on/ Modul es/ Cbj ect _Identifiers"

DEFINI TIONS ::= BEG N
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-- NunericString ASN. 1 type (see 41.3) --
nunericString OBJECT I DENTIFIER :: =

{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1)
nunericString(0) }

-- PrintableString ASN. 1 type (see 41.5) --
printabl eString OBJECT IDENTIFIER :: =

{ joint-iso-itu-t asnl(1l) specification(0) characterStrings(1l)
printableString(1) }

-- ASN. 1 Character Mdule (see 42.1) --
asnlChar act er Modul e OBJECT | DENTI FIER : : =
{ joint-iso-itu-t asnl(1l) specification(0) nodul es(0) is010646(0) }

-- ASN.1 hject Identifier Mddule (this nodule) --

::cn1("hji cotldentifierhMbdule CBIECT | DENTLELER - - —
{ joint-iso-itu-t asnl(1l) specification(0) nodul es(0)
object-identifiers(1l) }

-- BER encoding of a single ASN.1 type --
ber OBJECT IDENTIFIER :: =
{ joint-iso-itu-t asnl(1l) basic-encoding(1l) }

-- CER encoding of a single ASN.1 type --
cer OBJECT IDENTIFIER :: =
{ joint-iso-itu-t asnl(1l) ber-derived(2) canonical*encodi ng(0) }

-- DER encoding of a single ASN. 1 type --
der OBJECT IDENTIFIER :: =
{ joint-iso-itu-t asnl(1l) ber-derived(2) disti-ngui shed-encoding(1l) }

-- PER encoding of a single ASN. 1 type (basic,alkilgned) --
per Basi cAl i gned OBJECT IDENTIFIER :: =
{ joint-iso-itu-t asnl(1l) packed-encodi.ng(3) basic(0) aligned(0) }

-- PER encoding of a single ASN. 1 type (basic unaligned) --
per Basi cUnal i gned OBJECT | DENTI FI ER : <
{ joint-iso-itu-t asnl(1l) packéd-encoding(3) basic(0) unaligned(l) }

-- PER encoding of a single ASN. 1 type (canonical aligned) --
per Canoni cal Al i gned OBJECT | DENTFhFI ER :: =
{ joint-iso-itu-t asnl(1).“packed-encoding(3) canonical (1) aligned(0)

-- PER encodi ng of a singh&JASN. 1 type (canonical unaligned) --
per Canoni cal Unal i gned OBJECT | DENTI FIER :: =
{ joint-iso-itu-tiasnl(1l) packed-encodi ng(3) canonical (1) unaligned(

-- XER encoding of ,a~single ASN. 1 type (basic) --
xerBasi ¢ OBJECT I'RENTIFIER :: =
{joint-igexi*tu-t asnl(1l) xmn -encodi ng(5) basic(0) }

-- XER encoding of a single ASN.1 type (canonical) --
xer Canoni ¢aly *OBJECT | DENTIFIER :: =
{jort-iso-itu-t asnl(1l) xmnl-encoding(5) canonical (1) }

END -- ASNt-Qbj ect-ldentifier-Mdule --
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Annex E

Encoding references

(This annex forms an integral part of this Recommendation | International Standard)

El 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 - It 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
assocjated encoding instructions (where applicable) are defined in the Recommendation | Internationaly Sta

referdnced in column 2 of Table E.1.

Table E.1 — Standar ds defining the semantics associated with a given encoding fefer ence

bf the
ndard

Encoding reference

Refer to standard

TAG This Recommendation | International Standard
XER ITU-T Rec. X.693 (2008) | ISO/IEC 8825-4 (2008)
PER ITU-T Rec. X.695 (2008) | ISO/IEC 8825-6 (2008)

ITU-T Rec. X.680 (11/2008)

121


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

SO/

F1
F.11

EC 8824-1:2008 (E)

Annex F

Assignment and use of arcsin the International Object Identifier tree

(This annex does not form an integral part of this Recommendation | International Standard)

General

The International Object Identifier tree is specified in ITU-T Rec. X.660 | ISO/IEC 9834-1 Annex A. It
defines a hierarchy of registration authorities, each of which assigns:

a) a primary integer identifier (unambiguous and unique) to each subordinate arc to identify the

nodes

F.1.2

F.1.3
proce
N

F.2

F.2.1
Objed

identiffiers in value notation, XML value notation, and XMI*encodings).

F.2.2
Ident

F.3

F.3.1
Objed

F.3.2
Anne

heneath-the-nodeiticracnmancilhla foo..
SeHeath—tHe-Roaei5+espensiore+o+;

b) (optionally) secondary identifiers to each subordinate arc that can aid human-readability’{
subordinate arc identification, but are not necessarily unambiguous;

¢) an integer-valued Unicode label (unambiguous) that is the character encoding of the'primary i
value of the arc;

d) (optionally) further Unicode labels (unambiguous) that provide alternative identifications of subor
arcs.

Unicode labels are (with minor restrictions) any sequence of Unicode charactets.

ITU-T Rec. X.660 | ISO/IEC 9834-1, Annex A (and the Recommendafions | International Standard
dures it references) defines the international object identifier tree.

DTE — An informal repository of information about OID allocations is available at http://www.oid-info.com.

Use of the International Object |dentifier tree by the object identifier (0BJECT | DENTI FI ER
type

This type (and its value notations and encodings) prevides a means of identifying a node of the Interng
t Identifier tree using only the primary integer values“of each arc (with the optional inclusion of secq

It has been in long-term use, and provides-a compact means of identifying a node of the International
fier tree in binary-encoded computer communication.

Use of the International Object | dentifier tree by the OID internationalized resource iden
(D IR)type

This type (and its valugnotations and encodings) provides a means of identifying a node of the Interng
t Identifier tree using only,the Unicode labels of each arc.

The same syntax.also forms the main body of the "oid" IRI and URI schemes registered with IANA
X F of ITU-T Rec~X.660 | ISO/IEC 9834-1).
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Annex G

Examplesand 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 Eyoamnla-af-a-nercannalrx Al
. CATTTOTC U P CrrSormer e ora

The use of ASN.1 is illustrated by means of a simple, hypothetical personnel record.

G.11] Informal description of Personnel Record

The sfructure of the personnel record and its value for a particular individual are shown below.

Name: John P Smith
Title: Director
Employee Number: 51

Date of Hire: 17 September 1971
Name of Spouse: Mary T Smith

Number of Children: 2
Child Information
Name: Ralph T Smith
Date of Birth 11 November 1957
Child Information
Name: Susan B Jones

Date of Birth 17 July(1959

G.12[ ASN.ldescription of thergcord structure

The sfructure of every personnel recerd is formally described below using the standard notation for data types.

Per sonnel Re¢ord ::= [ APPLI CATI ON 0] SET

{ nane Nane,
tintl e Vi si bl eString,
nunber Enpl oyeeNunber,
dateCOHre Dat e,
name Spouse Narne,
chil dren SEQUENCE COF Chi |l dI nformati on DEFAULT {}

}

Childinformation ::= SET

{ nane. I\Ianrn,
dateOBirth Dat e

}

Nane ::= [ APPLI CATI ON 1] SEQUENCE

{ gi venName Vi si bl eString,
initial Vi si bl eString,
fam | yNane Vi si bl eString

}
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Enpl oyeeNunber ::= [ APPLI CATI ON 2] | NTEGER
Date ::= [APPLICATION 3] VisibleString -- YYYY MVDD

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 Per sonnel Record applies to chi | dren, not to Chi | dI nf or mati on.

G.13  ASN.1description of arecord value

The value of John Smith's personnel record is formally described below using the standard notation for data values.

{ name {gi venNane "John", initial "P', famlyName "Snith"},
title "Director",
nunber 51,
dateCHre "19710917",
namef Spouse {givenNane "Mary", initial "T", famlyName "Snith"},
children

{ {nane {givenNane "Ral ph", initial "T", fam|lyNane "Smth"} ,
dateOBirth "19571111"},
{nane {givenNane "Susan", initial "B", fam|yNane "Jones"}~,
dateO Birth "19590717" }

}

or in XKML value notation:

person ::=
<Per sonnel Recor d>
<nane>
<gi venNanme>John</ gi venNane>
<initial>P</initial>
<fam | yName>Smi t h</f am | yNanme>
</ nane>
<title>Director</title>
<nunber >51</ nunber >
<dat eOf H re>19710917</ dat eCf Hi re>
<nane Spouse>
<gi venName>MNar y</ gi venNatre>
<initial >T</initial>
<f am | yName>Smi t h</ fam | yNanme>
</ nane Spouse>
<chi | dren>
<Chi | dI nf or mati.on>
<nane>
<gi-vehNane>Ral ph</ gi venNane>
<initial >T</initial>
<fam | yName>Sm t h</ f am | yNane>
</ nanme>
<dat e Birt h>19571111</dateO Birt h>
</ Chi | dI nf or mat i on>
<Chi | dI nf or mat i on>
<nane>
<gi venNanme>Susan</ gi venNane>
<initial >B</initial>
<f am | yName>Jones</ f am | yNane>
</ nane>
<dat eOF Bi rt h>19590717</ dateO Birt h>
Jrenrrarntornatt ons
</ chi |l dren>
</ Per sonnel Recor d>

G.2 Guidelinesfor 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 eSt ri ng) and the types defined in clauses 46 to
48 are not dealt with here.
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G21 Boolean

G.21.1 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
Enpl oyed ::= 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
Marital Status ::= BOOLEAN
G22 Integer

G.241 Use an integer type to model the values (for all practical purposes, unlimited in magnitude) of a cardipal or
integgr variable.

EXAMPLE
Checki ngAccount Bal ance ::= INTEGER-- in cents; negativve means overdr awn.
bal ance Checki ngAccount Bal ance ::= 0

or using XML value notation:

bal ance ::= <Checki ngAccount Bal ance>0</ Checki\ngAccount Bal ance>

G.2.22 Define the minimum and maximum allowed values of an integer type as named numbers.

EXAMPLE
DayOf TheMonth ::= | NTEGER {first (2, I ast(31)}
t oday DayOf TheMonth ::= first
unknown DayCOf TheMonth ::= 0

or using XML value notation:
today ::= <DayCf TheMonth><fir st/ ></ DayOf ThehMont h>
unknown :: = <Day™ TheMont h>0</ DayCf TheMont h>

Note fthat the named numbers fi r.st Jand | ast were chosen because of their semantic significance to the readey, and
does not exclude the possibility ofDayf TheMont h having other values which may be less than 1, greater than|31 or
betwden 1 and 31.

To rejtrict the value of DayCf TheMont h to just fi rst and | ast, one would write:

DayCETheMonth ::= INTEGER {first(1), last(31)} (first | last)

and tg restrict the yalue of the DayCf TheMont h to all values between 1 and 31, inclusive, one would write:
DayOf TheMonth ::= | NTEGER {first(1), last(31)} (first .. last)

dayf TheMont h DayOf TheMonth ::= 4

or using XML value notation:

dayOf TheMont h :: = <DayO TheMont h>4</ DayOf TheMont h>

G.2.3 Enumer ated

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
DayOf TheWeek ::= ENUMERATED {sunday(0), nonday(1l), tuesday(2),
wednesday(3), thursday(4), friday(5), saturday(6)}
firstbDay DayOf TheWeek ::= sunday

or using XML value notation:
firstDay ::= <DayO TheWeek><sunday/ ></ Dayf TheWeek>
Note that while the enumerations sunday, nonday, etc., were chosen because of their semantic significance to the

reader, Dayf TheWeek is restricted to assuming one of these values and no other. Further, only the name sunday,
nmonday, etc., can be assigned to a value; the equivalent integer values are not allowed.

G.2.32—Uscamrextensibie emumerated type to mmodet the vatues of a variabie that s just two states TIow, but tirgt may
have additional states in a future version of the protocol.

EXAMPLE

Marital Status ::= ENUMERATED {single, narried}
-- First version of Marital Status

in antjicipation of:

Marital Status ::= ENUMERATED {single, married, .., w dowed}
-- Second version of Marital Status
and 14ter yet:
Marital Status ::= ENUMERATED {single, married, >w dowed, divorced}
-- Third version of Marital Status
G24 Real

G.241 Use areal type to model an approximate number.

EXAMPLE
Angl el nRadi ans ::= REAL
pi REAL ::= {mantissa 3141592653589793238462643383279, base 10, exponent -30}

or usipg the alternate value notation for REAL:

pi REAL ::= 3.14159265358979323846264338327
or using XML value notation:

pi ::=
<REAL>

3. 14159265358979323846264338327
</ REAL>

G.242 Application designers may wish to ensure full interworking with real values despite differences in flpating
point(hardware, and invimplementation decisions to use (for example) single or double length floating point for an
appligation. This.can-be achieved by the following:

App- X-Real ::= REAL (W TH COVPONENTS {

manti ssa (-16777215..16777215),
base (2),

RV~ 0.
ASZAYSASARASI R Lo

/*
Senders shall not transmt val ues outside these ranges
and conform ng 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 >

32
</ App- X- Real >
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Bit string

G.25.1 Use a bit 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

G3Facsim | ePage ::= BIT STRING
-- a sequence of bits conforming to ITUT Rec. T.4.

i mmge G3Facsim | ePage ::= '100110100100001110110' B
trailer BIT STRING :: = "'0123456789ABCDEF H
bodyl G3Facsim|ePage ::= "'1101'B

or usi

Note
"Nam

G.25

or usi

Note

G.2.5
whetl

bodyZ GsFacsimlePage ::="1101000" B

ng XML value notation:
image ::= <G3FacSinile>100110100100001110110</ G3FacSi ni | e>

trailer ::=
<Bl T_STRI NG>
0000 0001 0010 0011 0100 0101 0110 0111 10Q0°1001 1010 1
1100 1101 1110 1111
</ BI T_STR NG

bodyl ::= <G3FacSinmi | e>1101</ GBFacSi m | e>
body2 ::= <G3FacSi m | €>1101000</ G3FacSi m | e>

that bodyl and body2 are distinct abstract values because trailing 0¢bits are significant (due to there bei
edBitList" in the definition of G3Facsi mi | ePage).

.2 Use a bit string type with a size constraint to model the values of a fixed sized bit field.
EXAMPLE
BitField ::= BIT STRING (S| ZE (12))
mapl BitField ::= '1001101001002B
map2 BitField ::="'9AM'H

map3 BitField ::="'1001101001' B -- Illegal - violates size constraint.
ng XML value notation:

mapl ::= <BitFi el d>100110100100</Bi tFi el d>
hat mapl and map2 are the §ame abstract value, for the four trailing bits of map2 are not significant.

.3 Use a bit string type-to model the values of a bit map, an ordered collection of logical variables indi
er a particular condition holds for each of a correspondingly ordered collection of objects.

DaysQTheWeek ::= BI T STRI NG {
sunday(0), nonday (1), tuesday(2),
wednesday(3), thursday(4), friday(5),
saturday(6) } (SIZE (0..7))

11

ng no

cating

sunnyDaysLast Week1l DaysOf TheWeek :: = {sunday, nonday, wednesday}
sunnyDaysLast Week2 DaysOf TheWeek ::= '1101'B
Qulllly %yo:_aot ‘VAéCIr\S %yDG IhC‘VAéCIr\ e : 1131333' D
sunnyDayslLast Week4 DaysOf TheWeek ::= '11010000'B -- |11 egal

or using XML value notation:

sunnyDaysLast ekl :: =
<DaysCOf TheWek>
<sunday/ ><nonday/ ><wednesday/ >
</ DaysOf TheWeek>
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sunnyDaysLast Week2 :: = <DaysO TheWeek>1101</ DaysOf TheWeek>

sunnyDaysLast Week3 :: = <DaysCf TheWeek>1101000</ DaysCOf TheWeek>

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.

DaysOf TheWeek ::= BI T STRI NG {
sunday(0), nonday (1), tuesday(2),
wednesday(3), thursday(4), friday(5),
saturday(6) } (SIZE (7))

sunnyDaysLast Week1l DaysOf TheWeek : {sunday, nonday, wednesday}

Note

G.258

or usi

Note

G.26

G.24

elsew

or usi

sunnybDayslLast Week2 DaysO TheVeek ::= "1101"B -- Il egal

-- violates size constraint.
sunnyDaysLast Week3 DaysCOf TheWeek ::= '1101000'B
sunnyDayslLast Week4 DaysOf TheWeek ::= '11010000'B -- Il egal

-- violates size constraint.
hat the first and third values have the same abstract value.
5 Use a bit string type with named bits to model the values of a collection of related logical variables.

EXAMPLE

Personal Status ::= BI T STRING
{married(0), enployed(1l), veteran(2),xcollegeG aduate(3)}

billdinton Personal Status ::= {narried, empléoyed, coll egeG aduat e}
hillarydinton Personal Status ::="'110100%B

ng XML value notation:
billCdinton ::=

<Per sonal St at us>
<married/ >
<enpl oyed/ >
<col | egeG aduat e/ >
</ Per sonal St at us>

hillarydinton ::= <Personal St at us>110100</ Per sonal St at us>

hat bi | | i nton and hi | | aryd i.nt-on have the same abstract values.

Octet string

1 Use an octet string~typ¢ to model binary data whose format and length are unspecified, or spd
here, and whose lengthrin-bits is a multiple of eight.
EXAMPLE
HAkaesi m | el mage :: = OCTET STRI NG
-¥~ a sequence of octets conforming to ITUT Rec. T.5 and COTT Rec. T.6
I mge GAFacsim | el mage ::="'3FE2EBAD471005' H

hg-XML value notation:

cified

Image .. = <GAFacal milelnmage>oFeZEBALA 7 LUUS</ GAFacal mT el mage~>

G.2.6.2 Use a restricted character string type in preference to an octet string type, where an appropriate one is
available.

128
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Surnane ::= PrintableString

president Surnane ::= "dinton"

or using XML value notation:

G2.7

president ::= <Surname>d inton</ Surnanme>

UniversalString, BMPString and UTF8String

Use the BMPString type or the UTF8String 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

chara

Reprd

or usi

Repre

or usi

G.2.7
colled

G238

Cters.
EXAMPLE
Russi anName ::= Cyrillic (Level1)
-- Russi anNanme uses no conbi ni ng characters.
Saudi Name ::= BasicArabic (SIZE (1..100) ~ Level 2)
-- Saudi Nane uses a subset of conbining characters.
sentation of letter X:
greekCapital LetterSigma BWString ::= {0, 0, 3, 163}
hg XML value notation:
greekCapital LetterSigma ::= <BWPStri ng>&#x03a3; </ BMPSt ri ng>
sentation of string "f — oc":
ri ghtwardsArrow UTF8String ::= {0, 0, (33" 146}
infinity UTF8String ::= {0, 0, 34, 30}
property UTF8String ::={"f ", rightwardsArrow, " ", infinity}
hg XML value notation:
property ::= <UTF8Stri ng>f &#x2192; &#x221E; </ UTF8Stri ng>
.2 A collection can be expanded to-be-a selected subset (i.e., include all characters in the BASIC L
tion) by use of the "UnionMark" (see'clause 50).
EXAMPLE
Kat akanaAndBasj~cLatin ::= Universal String (FROM (Katakana | BasicLatin))

CHARACTER STRING

Use the unrestricted character string type to model any string of information which cannot be modelled using one

restri

ted character string types. Be sure to specify the repertoire of characters and their coding into octets.

EXAMRLE

PackedBCDString ::= CHARACTER STRI NG (W TH COVPONENTS {
identification (WTH COWONENTS

ATIN

of the

fixed PRESENT })

—The—abstract—and—transfer—syntaxes—shat+—e
packedBCDSt ri ng- Abst ract Synt axl d and
packedBCDSt ri ng- Tr ansf er Synt axl d defi ned bel ow.

1)

/* object identifier value for a character abstract syntax
(character set) whose al phabet
is the digits O through 9.

*/

*/
packedBCDSt ri ng- Abstract Syntaxld OBJECT |DENTIFIER ::=

{ joint-iso-itu-t asnl(1l) exanpl es(123) packedBCD(2) charSet(0) }

ITU-T Rec. X.680 (11/2008)
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/* object identifier value for a character transfer syntax that
packs two digits per octet, each digit encoded as 0000 to
1001, 1111, used for paddi ng.

*/

packedBCDSt ri ng- Transfer Syntaxld OBJECT IDENTIFIER :: =

{ joint-iso-itu-t asnl(1l) exanpl es(123) packedBCD( 2)
character Transfer Syntax(1) }

/* The encodi ng of PackedBCDString will contain only the defined
encodi ng of the characters, with any necessary length field, and in
the case of BERwith a field carrying the tag. The object
identifier values are not carried, as "fixed" has been specified.

*/

or using XML value notation:

packedBCDSt r1 ng- Abstract Syntaxld ::=
<OBJECT_| DENTI FI ER>
joint-iso-itu-t.asnl(1).exanples(123).packedBC( 2).char Set (,0)
</ OBJECT_| DENTI FI ER>

packedBCDSt ri ng- Transfer Syntaxld ::=
<OBJECT_I| DENTI FI ER>
joint-iso-itu-t.asnl(1l).exanpl es(123).packedBCD(2). charaeterTransfer Synt gx(1)
</ OBJECT_| DENTI FI ER>

or:
packedBCDSt ri ng- Abstract Syntaxld ::=
<OBJECT_| DENTI FI ER>2. 1. 123. 2. 0</ OBJECT_| DENTI FI ER>
PackedBCDSt ri ng- TransferSyntaxld :: =
<OBJECT_| DENTI FI ER>2. 1. 123. 2. 1</ OBJECTM DENTI Fl ER>
NOTE — Encoding rules do not necessarily encode values of the type CHHARACTER STRI NG in a form that always includes the
olject identifier values, although they do guarantee that the abstract value'is preserved in the encoding.
G.2.9 Null

Use ajnull type to indicate the effective absence of a compenent of a sequence.

EXAMPLE
Patientldentifier ::= SEQUENCE {
nane Vi si bl eString,
r oom\unber CHO CE {
room | NTECER,
out Patitent NULL -- if an out-patient --
}
}
| ast Patient/Patientldentifier ::={
nape "Jane Doe",
f.oomNunber out Patient : NULL
}

or using XML valye notation:

lastPatient ::=
<Patientldentifier>
<nane>Jane Doe</ nane>
T oomNaTTher ST<out Pat et =</ ToomrNaTher =
</ Patientldentifier>

G.2.10 Sequenceand 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.

130 ITU-T Rec. X.680 (11/2008)


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

EXAMPLE
NanmesOf Menber Nations ::= SEQUENCE OF VisibleString
-- in al phabetical order
firstTwo NamesOf MenberNations ::= {"Australia", "Austria"}

or, using the optional identifier:

NamesOf Menber Nat i ons2 :: = SEQUENCE COF menber Nation VisibleString
-- in al phabetical order

firstTwo2 NanesOf MenberNations2 :: =
{menber Nati on "Australia", nenberNation "Austria"}

Using XML value notation, the above two values are as follows:

firstTwo ::=
<NamesOf Menber Nat i ons>
<Vi si bl eString>Australia</VisibleString>
<Vi si bl eString>Austria</VisibleString>
</ NamesOF Menber Nat i ons>

firstTwo2 ::=
<NanesOf Menber Nat i ons2>
<nmenber Nat i on>Aust r al i a</ nenber Nat i on>
<menber Nat i on>Aust ri a</ nenber Nat i on>
</ NamesOf Menber Nat i ons2>

G.2.10.2 Use a sequence type to model a collection of variables whose types areithe same, whose number is known and
modept, and whose order is significant, provided that the make-up of the collection is unlikely to change froin one
versign of the protocol to the next.

EXAMPLE

NanmesOf Of ficers ::= SEQUENCE {
presi dent Vigsi bl eStri ng,
vi cePr esi dent \/’si bl eStri ng,
secretary Vi si bl eString}

acmeCorp NamesOOficers ::= {
pr esi dent "Jane Doe",
vi cePr esi dent "John Doe",
secretary "Joe Doe"}

or using XML value notation:

acnmeCorp ::=
<NanmesOf OFf\i cer s>
<presi'dent >Jane Doe</ presi dent >
<vi cePresi dent >John Doe</vi cePresi dent >
<secr et ary>Joe Doe</secretary>
</\NamesOf O f i cer s>

G.2.10.3 Use an inextensible sequence type to model a collection of variables whose types differ, whose numper is
knowp and modest;-and whose order is significant, provided that the make-up of the collection is unlikely to change
from pne version of the protocol to the next.

EXAMPLE
Credentials ::= SEQUENCE {
user Nane Vi st bl eString,
password Vi si bl eString,
account Nunber | NTEGER}

(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"
user Nane Vi si bl eString,
password Vi si bl eString,

account Nunber | NTEGER,
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}
in anticipation of:
Record ::= SEQUENCE { -- Second version of protocol containing "Record"
user Nane Vi si bl eString,
password Vi si bl eString,
account Nunber | NTEGER,
[[2: -- Extension addition added in protocol version 2
| ast Loggedl n General i zedTi me OPTI ONAL,
m nut esLast LoggedI n | NTEGER
11,
}
and lgter yet (version 3 of the protocol made no additions to Recor d):
Record ::= SEQUENCE { -- Third version of protocol containing "Record"
user Nane Vi si bl eString,
password Vi si bl eString,
account Nunber | NTEGER,
[[2: -- Extension addition added in protocol version 2
| ast Loggedl n General i zedTi me OPTI Q\AL,
m nut esLast LoggedI| n | NTEGER
11,
[[4: -- Extension addition added-in protocol version 3
certificate Certificate,
t hurmb ThunbPr i nt SOPTI ONAL

11,
}
G211l Set and set-of

G.2.11.1 Use a set type to model a collection of variables\whose number is known and modest and whose order is
insigyificant. If automatic tagging is not in effect, identify each variable by context-specifically tagging it as hown
below. (With automatic tagging, the tags are not needed:)

EXAMPLE

User Nane ::= SET {
per sonal Nane [0] VisibleString,
or gani\zat i onNane [1] VisibleString,
county yNane [2] VisibleString}

user User Name-. : = {
count r yNane "N geria",
per sonal Nane "Jonas Maruba",
organi zati onName “Met eorol ogy, Ltd."}

or using XML valuéunotation:

user ::=
<User Nane>
<count r yNane>Ni geri a</ count r yName>
<per sonal Nane>Jonas Mar uba</ per sonal Nanme>
<or g;\ni zat i onNanme>hMet eor ol Qgy. Lid </ or g;\ni zationName>

</ User Nane>

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
User Nane ::= SET {
per sonal Nane [0] VisibleString,
or gani zati onNane [1] VisibleString OPTI ONAL
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organi zation -- ,
[2] VisibleString OPTI ONAL
country }

(G.2.11.3 Use an extensible set type to model a collection of variables whose make-up is likely to change from one
version of the protocol to the next. The following assumes AUTOVATI C TAGS was specified in the module definition.

EXAMPLE
User Nane ::= SET {
per sonal Nane VisibleString,-- First version of "UserNane"
organi zat i onName Vi sibl eString OPTI ONAL ,
count r yNane Vi sibleString OPTI ONAL,
}
user UserNane ::= { personal Namre "Jonas Maruba" }
or using XML value notation:
user ::=
<User Name>
<per sonal Nane>Jonas Mar uba</ per sonal Nanme>
</ User Nane>
in antjicipation of:
User Nane ::= SET { -- Second version of <User Nane"
per sonal Nane Vi si bl eString,
or gani zati onNane Vi si bl eString~OPTI ONAL,
count r yNane Vi si bl eString OPTI ONAL,
[[2: -- Extension addition added in protocol versijon 2
i nt er net Enai | Addr ess Vi si.bheStri ng,
f axNunber Visi bl eString OPTI ONAL
11,
}
user UserNane ::= {
per sonal Nane "Jonas Mar uba",
i nt er net Enai | Addr ess "j onas@ret eor . ngo. cont’
}
or using XML value notation:
user ::=
<User Nane>
<per sonal Nane>Jonas Mar uba</ per sonal Nane>
<i nt ernet' Emai | Addr ess>j onas@ret eor . ngo. conx/ i nt er net Emai | Addr ess>
</ User Nane>
and lgter yet (versions 3 and 4 of the protocol made no additions to User Name):
User Nane ::= SET { -- Fifth version of protocol containing "UserNane"
per sonal Nane Vi si bl eString,
or gani zat i onName Vi si bl eString OPTI ONAL,
count r yNane Vi si bl eString OPTI ONAL,
[[2 == EJ\tCIIDi UTl1 G.UIUIitiUII G.UIUICUI ill VA Di UTl1 2

i nt er net Enai | Addr ess

f axNunber

11,

[[5:

phoneNunber

11,
}
user UserNane ::= {

per sonal Nane

i nt ernet Emai | Addr ess
}

Vi si bl eString,

Vi sibleString OPTI ONAL
-- Extension addition added in version 5
Vi si bl eString OPTI ONAL

"Jonas Maruba",
"j onas@ret eor . ngo. cont’

ITU-T Rec. X.680 (11/2008) 133


https://standardsiso.com/api/?name=f3fdae06094c83ca63c94f6005062d91

| SO/IEC 8824-1:2008 (E)

or using XML value notation:

user ::=
<User Name>
<per sonal Nane>Jonas Mar uba</ per sonal Nane>
<i nt er net Enai | Addr ess>j onas@ret eor . ngo. conx/ i nt er net Enai | Addr ess>
</ User Name>

(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
soneASN1Keywor ds Keywords ::= {"I NTEGER', "BOOLEAN', "REAL"}

or, using the optional identifier:
Keywords2 ::= SET OF keyword VisibleString -- in arbitrary order

soneASN1Keywor ds2 Keywords2 ::= {keyword "| NTEGER', keyword "BOCOLEAN',
keyword " REAL"}

Using XML value notation, the above two values are as follows:

soneASNlKeywords :: =
<Keywor ds>
<Vi si bl eStri ng>l NTEGER</ Vi si bl eStri ng>
<Vi si bl eStri ng>BOOLEAN</ Vi si bl eStri ng>
<Vi si bl eStri ng>REAL</ Vi si bl eStri ng>
</ Keywor ds>

someASN1Keywor ds2 :: =
<Keywor ds2>
<keywor d>I NTEGER</ keywor d>
<keywor d>BOOLEAN</ keywor d>
<keywor d>REAL</ keywor d>
</ Keywor ds2>

G21p Tagged

Prior |to the introduction of the AUTOVATI C TAGS.construct, ASN.1 specifications frequently contained tagd. The
folloying subclauses describe the way in which, tagging was typically applied. With the introduction of AUTQYATI C
TAGS| new ASN.1 specifications need make no(se of the tag notation, although those modifying old notation may have
to copcern themselves with tags. New usérs)of the ASN.1 notation are encouraged to use AUTOVATI C TAGS gs this
makep the notation more readable.

G.2.12.1 Universal class tags are( used only within this Recommendation | International Standard. The ndtation
[ UNI VERSAL 30] (for example) is provided solely to enable precision in the definition of the "UsefulTypes| (see
45.1)] It should not be used elsewhere.

G.212.2 A frequently eficountered style for the use of tags is to assign an application class tag precisely once |in the
entird specification, using it to identify a type that finds wide, scattered, use within the specification. An applifation
class [tag is also frequently used (once only) to tag the types in the outermost CHO CE of an application, proyiding
identiffication ofindividual messages by the application class tag. The following is an example use in the former cgse:

EXAMPLE
Fil eName ::= [ APPLI CATI ON 8] SEQUENCE {

P2 H + PRV N SEZCRN AWA -kl St v i ooy
T CCT oy rarte VST O COotT T 1193

directoryRel ati veFi | eNane Vi si bl eString}

The above example assumes that the default encoding reference is either "empty" or TAG Otherwise, the above example
would be written:

FileNane ::= [ TAG APPLI CATI ON 8] SEQUENCE ({
di rect oryNane Vi si bl eString,
directoryRel ati veFi | eNanme Vi si bl eString}

A similar change would be needed in subsequent examples.

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.
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EXAMPLE
Cust oner Record ::= SET {
name [0] VisibleString,
mai | i ngAddr ess [1] VisibleString,
account Nunber [2] | NTEGER,
bal anceDue [3] INTEGER -- in cents --}
CustomerAttribute ::= CHO CE {
nane [0] VisibleString,
mai | i ngAddr ess [1] VisibleString,
account Nunber [2] I NTEGER
bal anceDue [3] INTEGER -- in cents --}

G.2.12.4 Private class tagging should normally not be used in internationally standardized specifications (although this

canng
classg
intern
prote

or usi

G.2.1
comp
comp
(1 NTH
is leg
desirg
to carj

G.2.1
Stand
you nj

t be prohibited). Applications produced by an enterprise will normally use application and context-spegiffic tag

s. There may be occasional cases, however, where an enterprise-specific specification seeks to. exte
ationally standardized specification, and in this case use of private class tags may give some benefits-in pa
ting the enterprise-specific specification from changes to the internationally standardized specification.

EXAMPLE
AcmeBadgeNunber ::= [ PRIVATE 2] | NTEGER
badgeNunber AcneBadgeNunber ::= 2345

hg XML value notation:

badgeNunmber ::= <AcneBadgeNunber >2345</ AcneBadgeNunber >

2.5 Textual use of | MPLI CI T with every tag is generally found only i older specifications. BER produces
het representation when explicit tagging is used than when impliit tagging is used. PER produces the
het encoding in both cases. With BER and explicit tagging, there is more visibility of the underlying
FGER, REAL, BOOLEAN, etc.) in the encoded data. These guidelines-use implicit tagging in the examples when
al to do so. This may, depending on the encoding rules,,résult in a compact representation, which is 1
ble in some applications. In other applications, compactiess may be less important than, for example, the

Iy out strong type-checking. In the latter case, explicit,tagging can be used.
EXAMPLE
Cust oner Record ::= SET {
nane [O] IMPLICIT VisibleString,
mai | i ngAddress [1] IMPLICT VisibleString,
account Nunber [2] IMPLICT | NTEGER,
bal anceDue [3] IMPLICIT INTEGER -- in cent
-}
CustonerAttribute ::= CHO CE {
nane [0] IMPLICIT VisibleString,
mai | i ngAddr ess [1] IMPLICIT VisibleString,
account Nurber [2] IMPLICT | NTEGER,
bal anceDue [3] IMPLICIT INTEGER -- in cent
-}

2.6 Guidance on use of tags in new ASN.l specifications referencing this Recommendation | Interna

hd an
rtially

a less
same

type
bver it
highly
ibility

tional
gs. If

G213

modest.

ard is_quite simple: DON'T USE TAGS. Put AUTOVATI C TAGS in the module header, then forget about tz
cedAo 'add new components to the SET, SEQUENCE or CHO CE in a later version, add them to the end.
C: IUi LT
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
EXAMPLE
Fileldentifier ::= CHO CE {
rel ati veNane Vi si bl eString,
-- name of file (for exanple, "MarchProgressReport")
absol ut eNane Vi si bl eString,

-- name of file and containing directory
-- (for exanple, "<WIIians>MarchProgressReport")
seri al Nunber I NTEGER
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-- systemassigned identifier for file --}
file Fileldentifier ::= serial Number : 106448503

or using XML value notation:

fileldentifier ::=
<Fileldentifier>
<seri al Nunber >106448503</ seri al Nunber >
</Fileldentifier>

(.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.

EXAMPLE
Fileldentifier ::= CHO CE { -- First version of Fileldentifie
rel ati veName Vi sibleString,
absol ut eNane Vi sibleString,
}
fileldl Fileldentifier ::=relativeName : "MarchProgressReport. doc"

or using XML value notation:

fileldl ::=
<Fileldentifier>
<rel ati veName>Mar chPr ogr essReport . doc</r el at iveNanme>
</Fileldentifier>

in anfficipation of:

Fileldentifier ::= CHO CE { -- Second version of Fileldentifier

rel ati veNanme Vi si bl eStringg

absol ut eNane Vi si bl eSt riyhg;

serl al Nurber | NTEGER; -- Extension addition added in version PR
}
fileldl FileldentifierCi;:= relativeName : "MarchProgressReport. doc"
fileld2 Fileldentifier ::= serial Nunber : 214

or using XML value notation:

fileldl ::=
<Fi | el dent(i fyi‘er >
<r el dt-hveName>NMar chPr ogr essReport . doc</rel ati veNanme>
</Fil eldentifier>

fileld2 /L=
<Fiteldentifier>

<seri al Nunber >214</ seri al Nunber >
</Fileldentifier>

and lgter yet:
Frrerdentrfirer ;= CHOCE { —— Infra versronm of Frterdenttirer
rel ati veName Vi si bl eString,
absol ut eNane Vi si bl eString,
seri al Nunber | NTEGER, -- Extension addition added in version 2
[T -- Extension addition added in version 3

vendor Speci fi ¢ Vendor Ext ,
uni dentified NULL

11,
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fileldl Fileldentifier
fileld2 Fileldentifier
fileld3 Fileldentifier

rel ati veNane : "MarchProgressReport. doc”
serial Nunber : 214
unidentified : NULL

or using XML value notation:

fileldl ::=
<Fileldentifier>
<r el ati veNane>Mar chPr ogr essReport . doc</rel ati veNanme>
</Fileldentifier>

fileld2 ::=
<Fileldentifier>
<serial Nunber >214</ seri al Nunber >
</Fileldentifier>

fileld3 ::=
<Fileldentifier>
<uni dentified/ >
</Fileldentifier>

G.2.13.3 Use an extensible CHO CE of only one type where the possibility is envisaged of more’than one type [being
permitted in the future.

EXAMPLE
Geeting ::= CHO CE { -- First versionCef” "G eeting"
post Card Vi si bl eString,
}
in antjicipation of:
Geeting ::= CHO CE { --~Second version of "Greeting"
post Card Vi si bl eString,
[[2 -- Extension addition added in version P
audi o Audi o,
vi deo Vi deo
11,
}
G.2.13.4 Multiple colons are required when a choice value is nested within another choice value.
EXAMPLE
G eeting :=.[APPLI CATI ON 12] CHA CE {
post Card Vi si bl eString,
recording Voi ce }
Voi.ce/: : = CHA CE {
english OCTET STRI NG
swahi | i OCTET STRI NG }
nyGreeting Geeting ::=recording : english : '019838547E0' H

or using XML value notation:

nyGeeting ::=
<G eeting>
<r ecor di ng><engl i sh>019838547E0</ engl i sh></r ecor di ng>
</ Greeting>

G214 Sdection 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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4.2 Consider the definition:
FileAttribute ::= CHO CE {
dat e-| ast - used | NTEGER,
file-name Vi si bl eString}

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:

listOFAttributes AttributeList ::= {

or usi

G.2.
Rec.

a typg

Both
defin
becau
ATTRI
defin
value|

Gz21

G.2.16.1 Use an emibedded-pdv type to model a variable whose type is unspecified, or specified elsewhere w

restri

G.2.]E Object classfield type
1

fivrct ottrihiit o 27
g

second-attribute "PROGRAM }

ng XML value notation:

listOfAttributes ::=
<Attri buteLi st >
<first-attribute>27</first-attribute>
<second- at tri but e>PROGRAM</ second- attri but e>
</ Attributelist>

.1 Use an object class field type to identify a type defined by means of an ‘iiformation object class (see I
K.681 | ISO/IEC 8824-2). For example, fields of the information object clags ATTRI BUTE may be used in de

L,Attribute.
EXAMPLE
ATTRI BUTE ::= CLASS {
&Attri but eType,
&attributeld OBJECT | DENTLEVER UNI QUE
}
Attribute ::= SEQUENCE {
attributel D ATTRI BUTE. &ttributeld,-- this is normally constrained.
attri buteVval ue ATTRI BUTE(&At tri buteType-- this is normally constrained
}

ATTRI BUTE. &at t ri but el d and ATTR BUTE. &At t ri but eType are object class field types, in that they are
d by reference to an information -object class (ATTRI BUTE). The type ATTRI BUTE. &attributeld is
se it is explicitly definedsiin ATTRIBUTE as an OBJECT |DENTIFIER However, the
BUTE. &At t ri but eType can.carry a value of any type defined using ASN.1, since its type is not fixed
tion of the information objeet class ATTRI BUTE. Notations that possess this property of being able to ¢
of any type are termed-"epen type notation", hence ATTRI BUTE. &At t ri but eType is an open type.

5 Embedded-pdv.

TU-T
fining

types
fixed

type
in the

Ty a

th no

tion on th€ notation used to specify the type.
EXAMPLE
Fil eContents ::= EVMBEDDED PDV
Docunent Li st ::= SEQUENCE OF docunment EMBEDDED PDV

G.2.17 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.
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identifier value and the type is specified using an information object of a class derived from TYPE- | DENTI Fl ER (see
ITU-T Rec. X.681 | ISO/IEC 8824-2, Annex A and Annex C).

EXAMPLE
ACCESS- CONTROL- CLASS :: = TYPE- | DENTI FI ER
Get - I nvoke ::= SEQUENCE {
obj ectd ass oj ect d ass,
obj ect | nst ance Qoj ect | nst ance,
accessControl | NSTANCE OF ACCESS- CONTROL- CLASS, -- this is normally
-- constrai ned.
attributel D ATTRI BUTE. &t tributel d
}
Get-Ihvoke 1s then equivalent to:
Get - I nvoke ::= SEQUENCE {
obj ectd ass oj ect d ass,
obj ect | nst ance Obj ect | nst ance,
accessControl [ UNI VERSAL 8] | MPLICI T SEQUENCE {
type-id ACCESS- CONTROL- CLASS. & d,-- this is norinally
-- constrained.
val ue [ 0] ACCESS- CONTROL- CLASS. &Type-- this is normally
--/,censtrai ned.
I
attributel DATTRI BUTE. &attributeld
}

The tfue utility of the instance-of type is not seen until it is constrained using an information object set, but sych an
example goes beyond the scope of this Recommendation | Internatiofial Standard. See ITU-T Rec. X.p82 |
ISO/IEC 8824-3 for the definition of information object set, and Annex Avof ITU-T Rec. X.682 | ISO/IEC 88243 for
how o use an information object set to constrain an instance-of type.

G.2.1p Object identifier

Use qn OBJECT | DENTI FI ER when a compact numerical identification of a node of the OID tree is needed in binary
encodings.

G.2.2D OID internationalized resource identifier

Use 4gn O D-1 R when the use of names that-include all most Unicode characters is desired, and where character
encodings are acceptable. O D- | Rl valuescan‘also be used as an IRI or URI using the "oid" IRI/URI scheme (seg
ITU-T Rec X.660 | ISO/IEC 9834-1 Annex F).

G221l Relativeobject identifier

G.2.21.1 Use a relative object-identifier type to transmit object identifier values in a more compact form in coptexts
wherg the early part of the objeet identifier value is known. There are three situations that can arise:

a) The early‘part of the object identifier value is fixed for a given specification (it is an industry-sgecific
standazd, and all OIDs are relative to an OID allocated to the standardizing body. In this case, use

RELATI VE- O D -- The relative object identifier value is
-- relative to {iso identified-organization set(32)}

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:

CHA CE

{a RELATI VE- A D -- The value is relative to {1 3 22}--,
b OBJECT I DENTIFIER -- 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
{oi d-root CBJECT | DENTI FI ER DEFAULT {1 3 22},
rel oi ds SEQUENCE OF RELATIVE-A D --rel ative to oid-root--}
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G.3 Value notation and property settings (T1 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 Tl ME type. The following comment gives the settings needed to define a subtype of
the TI ME type that contains all similar abstract values.

G3.1 Date
EXAMPLES

Calendar date — 12 April 1985:
dat el DATE ::= "1985-04-12" -- Basi c=Date Date=YMD Year =Basi c

Ordirfal date — 12 April 1985:
date2 TIME ::= "1985-102" -- Basi c=Date Date=YD Year =Basi c

Weeld date — Friday 12 April 1985:
date3 TIME ::= "1985-W5-5" -- Basic=Date Date=YWD Year =Basi ¢

Calendar week — 15th week of 1985:
dated4 TIME ::= "1985-W5" -- Basi c=Date Date=YW Year =BasjC

Calenldar month — April 1985:

date5 TIME ::= "1985-04" -- Basi c=Date Date=YM Year=zBasi c
Calendar year — 1985:
date6 TIME ::= "1985" -- Basic=Date Date=Y Year=Basic

Calendar date — 12 April 11985:
date7 TIME ::= "+11985-04-12" -- Basic=Date Date=YMD Year=L5

The 12th April in the 2nd year before the year 0000:

date8 TIME ::= "-0002-04-12" - Basi c=Date Dat e=YMD Year =Negati ve
The 20th century:
date9 TIME ::= "19C' - Basi c=Date Date=C Year=Basi c

G3.42 Timeof day
EXAMPLES

27 minutes and 46 seconds/past 15 hours:

tinmel TIWE-OF- DAY ::= "15:27: 46"
=¥ "Basi c=Ti ne Ti me=HMS Local - or- UTC=L

To th¢ nearestuninute:

time2 TIME ::= "15:28"
-- Basic=Tine Tine=HM local -or- UTC=1

Local time with decimal fractions using comma — 27 minutes and 35 and a half second past 15 hours:

time3 TIME ::= "15:27:35,5"
-- Basic=Tine Ti me=HVSF1 Local - or- UTC=L

UTC - 20 minutes and 30 seconds past 23 hours:

timed4 TIME ::= "23:20:30Z"
-- Basic=Tinme Ti me=HM5 Local - or-UTC=Z

To the nearest hour:

time5 TIME ::= "23Z"
-- Basic=Tine Tinme=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=Tine Ti me=HM5 Local - or- UTC=LD

Alternative value notation for the same abstract value:

time7 TIME ::= "15:27: 46+01"
-- Basic=Ti nme Ti ne=HVB Local - or- UTC=LD

27 minutes 46 seconds past 15 hours locally in New York (five hours behind UTC):

tinme8 TIME ::= "15:27: 46- 05: 00"
-- Basic=Tine Ti me=HM5 Local - or- UTC=LD

G.3.3 Dateandtimeof day
EXAMPLES

Combination of calendar date and local time of day:

date-tinel DATE-TIME ::= "1985-04-12T10: 15: 30"
-- Basi c=Dat e- Ti ne Dat e=YMD Year =Basi ¢ Ti ne=HVS
-- Local -or-UrcC=L

Combination of calendar date and local time of day with time differential; the local time is 01:30 on the 1* of| April
19854 the UTC time at that location is 23:30 on the 31% of March 1985:
date-tinme2 TIME ::= "1985-04-01T01: 30: 00+02. 00"

-- Basi c=Dat e- Ti ne Dat e=YMD Ti ne=HVB Local - or';UTC=LD
Combination of ordinal date and UTC:

date-time3 TIME ::= "1985-102T23: 50: 302"
-- Basi c=Date-Ti me Date=YD Year =Basi g, Ti ne=HVS Local - or - UTC=Z

Combinations of week date and local time of the day:

date-time4 TIME ::= "1985-W4-5T23::507 30"
-- Basi c=Dat e- Ti ne Dat e=YWD Year =Basi ¢ Ti ne=HVS
-- Local -or-UuUrc=L

G.34 Timeinterval
EXAMPLES

A time interval starting at 20 minutes’and 50 seconds past 23 hours on 12 April 1985 and ending at 30 minutes ppst 10
hours|on 25 June 1985:

interval 1 TIMNE): = "1985-04-12T23: 20: 50/ 1985- 06- 25T10: 30: 00"
-- Basie=lInterval Interval-type=SE SE-poi nt=Date-Ti e
-- Dat)e=YMD Year =Basi ¢ Ti me=HVS Local - or- UTC=L

A tinje interval starting at local time 30 minutes past 12 hours (UTC time 30 minutes past 10 hours) on 12 April 1985
and ending at 30vminutes past 13 hours on 12 April with the same time difference (which is not a requirement):

interval 2 TIME ::= "1985-04-12T12: 30: 00+02: 00/ 1985- 04- 12T13: 30: 00+02: 00"

-- Basic=Interval Interval-type=SE SE-poi nt =Date-Ti e
Dat e=YND Year—-Basic Tine=HNS | aocal —or - LITC=|

Alternative value notation for the same abstract value, omitting the second time difference:

interval 3 TIME ::= "1985-04-12T12: 30: 00+02: 00/ 1985- 04- 12T13: 30: 00"
-- Basic=Interval Interval-type=SE SE-poi nt=Date-Ti e
-- Dat e=YMD Year =Basi ¢ Ti ne=HVS 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-poi nt =Dat e
-- Date=YMD Year =Basi c
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A time interval of 2 years, 10 months, 15 days, 10 hours, 20 minutes and 30 seconds:

durationl DURATION ::= "P2Y10ML5DT10H20MBOS"
-- 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 tim

A tim

G.3.5
EXAI
Fifted

interval 5 TIME ::= "1985-04-12T23: 20: 00/ PLY2ML5DT12H'
-- Basic=Interval Interval-type=SD SE-poi nt =Dat e- Ti ne
-- Date=YMD Year=Basi ¢ Ti ne=HV5S Local - or - UTC=L

e interval of 1 year, 2 months, 15 days and 12 hours, ending on 12 April 1985 at 20 minutes)past 23 hours:

interval 6 TIME ::= "P1Y2ML5DT12H 1985- 04- 12T23: 20: 00"
-- Basic=Interval Interval-type=DE SE-point=Date-Tine
-- Dat e=YMD Year =Basi ¢ Ti ne=HVS Local - or- UTC=L

Recurring interval
MPLES

n recurrences of a time interval of 2 years, 10 months, 15 days, 10*hours, 20 minutes and 30 seconds:

rec-intl TIME ::= "R15/ P2Y10ML5DT10H20MB0S"
-- Basic=Rec-Interval Recurrence=R2._Interval -type=D

An uggbounded number of recurrences of a time interval of 2.years, 15 days, 10 hours, 20 minutes and 30 seconds:

Two

rec-int2 TIME ::= "R P2Y15DT10H20MB0S"
-- Basic=Rec-Interval Recurfence=Unlimted Interval-type=D

ecurrences of a time interval of 1 year and 6 months:

rec-int3 TIME ::= "R2/ PLY6M
-- Basic=Rec-Interval Recurrence=Rl |nterval-type=D

e interval of 1 year, 2 months, 15 days and 12 hours, beginning on 12 April 1985 at 20 minutes past 23 hours:

An upbounded number of occurgenees of a time interval of 1 year, 2 months, 15 days and 12 hours of which the last

occurj

G4
G.4.1

ence ends at 12 April 1985 at 20 minutes and 50 seconds past 23 hours:

rec-int4 TIME /= "R P1Y2ML5DT12H 1985- 04- 12T23: 20: 50"
-- Basi’¢=Rec-Interval Recurrence=Unlinited Interval-type=DE
- - /SE;/poi nt =Dat e- Ti ne Dat e=YMD Year =Basi ¢ Ti ne=HV5
-=.‘Local - or - UTC=L

| dentifying abstract syntaxes

It is common for protocols to be defined by associating semantics with each of the values of a single 4

type,

G4.2
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Typically a choice type. (Ihis ASN.I type is sometimes releired to informally as the top-level type for the
application".) This set of abstract values is formally called the abstract syntax for the application. An abstract syntax
can be identified by giving it an abstract syntax name of ASN.1 type object identifier.

The assignment of an object identifier to an abstract syntax can be done using the built-in information object
class ABSTRACT- SYNTAX which is defined in ITU-T Rec. X.681 | ISO/IEC 8824-2. This also serves to clearly identify
the top-level type for the application.

ITU-T Rec. X.680 (11/2008)
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| SO/IEC 8824-1:2008 (E)

G.4.3  The following is an example of text which might appear in an application specification:

EXAMPLE
Application-ASNL DEFINITIONS :: =

BEG N

EXPORTS Appl i cati on- PDU;

Appl i cation-PDU ::= CHO CE {
connect-pdu  ...... ,
dat a- pdu CHA CE {

1,
}
oo

Abstract - Synt ax- Modul e DEFINITIONS :: =
BEG N
| MPORTS Appl i cati on- PDU FROM Appl i cati on- ASNL;

-- This application defines the follow ng abstract syntax:

Abstract - Synt ax ABSTRACT- SYNTAX :: =
{ Application-PDU |DENTIFIED BY
appl i cation-abstract-syntaxsobject-id }

appl i cati on-abstract - syntax-obj ect-id OBJECT | DENTI FI ER ::
{joint-iso-itu-t asnl(1l) exanples(123)
appl i cati on-abstract-syntax(3) }
-- The correspondi ng obj ect descriptor is;

appl i cati on-abstract - synt ax- descr.iptor Cbj ect Descri ptor
"Exanpl e Appli cation Abstract Syntax"

-- The ASN. 1 object identifier and'object descriptor val ues:

-- encoding rulle object identifier

-- encodi ng.«ul e obj ect descriptor
-- assigned to encoding rulés in ITUT Rec. X 690 | ISQOIEC 8825-1
-- and I TUT Rec. X 691 | «\SO'| EC 8825-2 can be used as the transfer
-- syntax identifier inxéonjunction with this transfer syntax.

END

G.4.4 In order to ensure interworkifg, the standard may additionally identify a mandatory transfer syntax (tygically
one df those defined in the encoding yules of ITU-T Rec. X.690 | ISO/IEC 8825-1 or ITU-T Rec. X.691 | ISO/IEC
882542 or ITU-T Rec. X.692 | ISO/IEC 8825-3).

G5 Subtypes

G.5.1  Use subtypesito limit the values of an existing type which are to be permitted in a particular situation.

EXAMPLES
At om cNunber = I NTEGER (1..104)
TouchToneString ::= |A5String
(FROM ("0123456789" | "*" | "#")) (SIZE (1..63))
Par anet er Li st ;.= SET SIZE (1..63) OF Paraneter
Smal Il Prine  ::= |INTEGER (2| 3]|5]7]11] 13| 17| 19] 23| 29)

G.5.2 Use an extensible subtype constraint to model an | NTEGER type whose set of permitted values is small and
well defined, but which is expected to increase.
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