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oreword

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

Rec. ITU-T X.680 | ISO/IEC 8824-1, Rec. ITU-T X.681 | ISO/IEC 8824-2, Rec. ITU-T X.682 | ISO/IEC 8824-3, Rec.
ITU-T X.683 | ISO/IEC 8824-4 together describe Abstract Syntax Notation One (ASN.1), a notation for the definition
of messages to be exchanged between peer applications.

This Recommendation | International Standard defines encoding rules that may be applied to values of ASN.1 types
defined using the notation specified in Rec. ITU-T X.680 | ISO/IEC 8824-1 and Rec. ITU-T X.681 | ISO/IEC 8824-2.
Application of these encoding rules produces a transfer syntax for such values. It is implicit in the specification of these
encoding rules that they are also to be used for decoding.

There is more than one set of encoding rules that can be applied to values of ASN.1 types. This Recommendation |
International Standard defines three sets of encoding rules that use the Extensible Markup Language (XML). These
encoding rules all produce an XML document compliant to W3C XML 1.0. The first set is called the Basic XML
Encodling Rules (BASIC-XER). The second set is called the Canonical XML Encoding Rules (CANONICAL-X&R, or
CXER) because there is only one way of encoding an ASN.1 value using these encoding rules. (Canonical endoding
rules [are generally used for applications using security-related features such as digital signatures.) {The third [set is
called the extended XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Rulésallow additional
encoders options, and take account of encoding instructions that specify variations of the BASIC-XER encodifngs in
order|to support specific styles of XML documents (see below). The extended XML EncodingtRutes are not candnical,
and there is no canonical form for these rules defined in this Recommendation | International Standard.

Therg are many aspects of an XML representation of data (such as the use of XML attributés instead of child elerents,
or thg use of white-space delimited lists) whose use is a matter of style and XML designer choice. If a type defiped in
an A$N.1 specification is encoded by BASIC-XER or by CXER, then there is a‘single fixed style used for the XML
repregentation, with no user control of stylistic features. This Recommendationy International Standard specifigs the
syntax and semantics of XER encoding instructions which specify the stylistic features of the XML in an EXTENDPED-
XER [encoding. XER encoding instructions can also be used to determine/the possible insertion of XML procgssing
instructions in an EXTENDED-XER encoding. XER encoding instrugtions are ignored by BASIC-XER and by JXER,
but arffe used by EXTENDED-XER.

NOTE - "Stylistic features”, such as use of attributes or white-spage delimited lists, can also affect the size of an encoding and

the¢ ease with which it can be processed, so use of such features\issnot just a matter of style. Where such issues are impprtant,
EXTENDED-XER with encoding instructions may be preferred,over BASIC-XER or CXER.

Clause 8 specifies the BASIC-XER encoding of ASN.1 types.
Clause 9 specifies the CXER encoding of ASN.1 types.

Clause 10 specifies the EXTENDED-XER encoding of ASN.1 types, referencing later clauses which define the] XER
encoding instructions.

Clauses 11 to 14 list and categorize thesXER encoding instructions and specify the syntax for their assignment|to an
ASN/ type or component using either'an XER type prefix (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) or anl XER
encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

Clause 15 defines the orderof-precedence if XER encoding instructions are present in both an XER type prefix gnd in
an XER encoding control’section.

Clause 16 specifies the-XER encoding instruction support for XML namespaces when using EXTENDED-XER.
Clause 17 specifiess EXTENDED-XER encodings.
Clauses 18 t0-39 specify:

a) the syntax of each XER encoding instruction used in a type prefix or an XER encoding control section;

b) restrictions on the XER encoding instructions that can be associated with a particular ASN.1 type
(resulting from inheritance and multiple assignments);

¢) modifications to the XER encoding rules that are required in an EXTENDED-XER encoding when an
XER encoding instruction is applied.

Annex A is informative and contains examples of BASIC-XER and CXER encodings.

Annex B is informative and contains a description of the partial XML content that is produced when constructions such
as sequence and sequence-of have their surrounding tags removed, together with restrictions on EXTENDED-XER
specifications that enable easy determination of the ASN.1 component that an XML element is associated with.

Annex C is informative and contains examples of XER encoding instructions and of the corresponding
EXTENDED-XER encodings.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — ASN.1 encoding rules:
XML Encoding Rules (XER)

1

This Recommendation | International Standard specifies a set of basic XML Encoding Rules (BASIC-XER)that n
used [o derive a transfer syntax for values of types defined in Rec. ITU-T X.680 | ISO/IEC 8824-1 and| Rec. |

X.68]
Encodl

for any given ASN.1 value. This Recommendation | International Standard further specifies a‘set’of extended

Enco:ﬁ
the e

they gre also used for decoding.

The encoding rules specified in this Recommendation | International Standard:

This Recommendation | International Standard also specifies<the syntax and semantics of XER encoding instrug
and the rules for their assignment and combination. XER encoding instructions can be used to control the EXTEN
XER Encoding for specific ASN.1 types.

2

The fpllowing Recommendations and International Standards contain provisions which, through reference in thi
const{tute provisions of this Recommendation | International Standard. At the time of publication, the editions ind
were [valid. All Recommendations/and Standards are subject to revision, and parties to agreements based o
Recommendation | International(Standard are encouraged to investigate the possibility of applying the most
edition of the Recommendatigns and Standards listed below. Members of IEC and 1SO maintain registers of cur
valid [International Standards:)The Telecommunication Standardization Bureau of the ITU maintains a list of cur

valid ||

21

NOTE — This Recommendation | International Standard is based on ISO/IEC 10646:2003 and the Unicode standard
3.2.0:2002. It cannet be applied using later versions of these two standards.

Scope

| ISO/IEC 8824-2. This Recommendation | International Standard also specifies a set of Canonical
ing Rules (CXER) which provide constraints on the basic XML Encoding Rules and produee‘a unique eng

ay be
TU-T
XML
oding
XML

ing Rules (EXTENDED-XER) which adds further encoders options, and also allows the "ASN.1 specifier t¢ vary

coding that would be produced by BASIC-XER. It is implicit in the specificatiop 0f these encoding rulg

— are used at the time of communication;

— are intended for use in circumstances where displaying of values and/or processing them
commonly available XML tools (such as browsers) is the.major concern in the choice of encoding r

— allow the extension of an abstract syntax by addition. of extra values for all forms of extens
described in Rec. ITU-T X.680 | ISO/IEC 8824-1.

Normative references

TU-T Recommendations.

ldentical Recommendations | International Standards

s that

using
iles;

bility

tions,
DED-

text,
cated
N this
ecent
Fently
rently

ersion

stract

+~ Recommendation ITU-T X.680 (2021) | ISO/IEC 8824-1:2021, Information technology — Ab

©

Syntax Notation One (ASN.1)- Specification or basiC notation.

—  Recommendation ITU-T X.681 (2021) | ISO/IEC 8824-2:2021, Information technology — Abstract

Syntax Notation One (ASN.1): Information object specification.

— Recommendation ITU-T X.682 (2021) | ISO/IEC 8824-3:2021, Information technology — Abstract

Syntax Notation One (ASN.1): Constraint specification.

— Recommendation ITU-T X.683 (2021) | ISO/IEC 8824-4:2021, Information technology — Abstract

Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

—  Recommendation ITU-T X.690 (2021) | ISO/IEC 8825-1:2021, Information technology — ASN.1
encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and

Distinguished Encoding Rules (DER).
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—  Recommendation ITU-T X.691 (2021) | ISO/IEC 8825-2:2021, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).

— Recommendation ITU-T X.692 (2021) | ISO/IEC 8825-3:2021, Information technology — ASN.1
encoding rules: Specification of Encoding Control Notation (ECN).

—  Recommendation ITU-T X.891 (2005) | ISO/IEC 24824-1:2007, Information technology — Generic
applications of ASN.1: Fast infoset.

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

2.2 Additional references

— |IETF RFC 2045 (1996), Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet
Message Bodies.

— IETF RFC 2141 (1997), URN Syntax.

— IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.
— IETF RFC 3061 (2001), A URN Namespace of Object Identifiers.

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

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

NOTE 1 — The graphics characters (and their encodings) defined by the above/reference are identical td those
defined by ISO/IEC 10646, but the above reference is included because jt-also specifies the names of gontrol
characters.

—  W3C XML 1.0:2008, Extensible Markup Language (XML) 1.0 (kifth Edition), W3C Recommendation,
Copyright ©2008 W3C® (MIT, ERCIM, Keio), https://www.w3.0rg/TR/2008/REC-xmI-20081126/|.

—  WB3C XML Namespaces:1999, Namespaces in XML, W3€ Recommendation, Copyright © 1999 W3C
(MIT, INRIA, Keio ), http://www.w3.0rg/TR/1999/REC-xml-names-19990114.

NOTE — 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 the purposes of this Recommendation | Interpational Standard, the definitions of Rec. ITU-T X.680 | ISQ/IEC
882441 and the following definitions apply.

3.1 ASN.1 Basic Encoding Rules (BER)

This Recommendation | InternationalStandard makes use of the following terms defined in Rec. ITU-T X|690 |
ISO/IEC 8825-1:

a) datavalue;

b) dynamic cenfermance;

¢) encoding (of a data value);
d) receiver;

e) .sender;

) \( “static conformance.

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

321 ASN.1 schema: The definition of the content and structure of data using an ASN.1 type definition.
NOTE — This enables encoding rules to produce binary encodings of the values of an ASN.1 type, or encodings using XML.

3.2.2 associated empty-element tag: The XML empty-element tag that can replace an associated preceding tag and
an associated following tag, when present.
NOTE — Some encoding instructions remove the associated tags of an "XMLValue".

3.2.3 associated encoding instructions (for a type): A set of XER encoding instructions associated with a type.
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3.24 associated following tag: The XML end-tag following the "XMLValue" of a type in the absence of encoding
instructions that remove the associated tags.

3.25 associated preceding tag: The XML start-tag preceding the "XMLValue" of a type in the absence of
encoding instructions that remove the associated tags.

3.2.6 canonical encoding: A complete encoding of an abstract value obtained by the application of encoding rules
that have no implementation-dependent options. Such rules result in the definition of a 1-1 mapping between
unambiguous and unique encodings and values in the abstract syntax.

3.2.7 canonical valid XML document (for an ASN.1 schema): An XML document which is well-formed (see
W3C XML 1.0) and whose content conforms to the CXER specification for the encoding of an ASN.1 type specified by
an ASN.1 schema.

3.2.8 Tharacter-encodabie typer Am ASN. I type to Which am ATTRIBUTE encoding mstruction cam be applied
(see 40.2.1).

3.29 control namespace: A namespace that is used to identify attributes that perform functions or carny valugs that
contrgl an EXTENDED-XER encoding.

NOTE 1 — An example would be a type identification attribute. The control namespace defaults to¢theASN.1 namgspace
specified in 16.9, but can be changed by the GLoBAL-DEFAULTS encoding instruction.

NQTE 2 — The control namespace may also contain names for attributes that may be present, but which are ignofed by
EXTENDED-XER decoders (see 10.2.10). An example of such an attribute name could be schemal‘ocation.

3.2.1 enclosed (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC-XER 'encoding is enclosed directly
withi the "XMLValue" of an ASN.1 type (the enclosing type).

NOTE — All types in a BASIC-XER or EXTENDED-XER encoding are enclosed types unless they are used as the root type (see
1d.3.1 b) in an encoding.

3.2.11 enclosing element (of an ASN.1 type): An "ExtendedXMLTypedValue", "ExtendedXMLChoiceVplue",
"ExtendedXMLNamedValue" or "ExtendedXMLDelimitedltem" .that has as its "ExtendedXMLValue'| the
"ExtepdedXMLValue" encoding of the type (see 17.1, 17.5, 17.6 and*17.7).

3.2.12  enclosing type (of an ASN.1 type): An ASN.1 type whose "XMLValue" in a BASIC-XER encoding directly
enclopes the "XMLValue" of an ASN.1 type (an enclosed type).

NQTE — The enclosing type can be a sequence type, a set type; a choice type, a sequence-of type, a set-of type, an open type, or
an| octetstring or bitstring type (with a CONTAINING and without an ENCODED BY).

3.2.13 final encoding instructions (for a type);The set of XER encoding instructions associated with a typg as a
resultiof the complete ASN.1 specification, and which are applied in producing encodings of that type.

3.2.14 inherited encoding instructionsi. XER encoding instructions that are associated with the type identifieql by a
type neference.

3.2.1% namespace-qualified name: A name in an XML document that has an XML namespace prefix or is an|XML
elemgnt name in the scope of an XML default namespace declaration.

NOTE — XML default namespace declarations affect only XML element names, not the names of attributes. A namespace|prefix
cah be applied to either.

3.2.16 nil identification attribute: An XML attribute that can appear on any element to identify whether the cpntent
has a pil value (see.clause 33).

3.2.17 partial XML element content: XML child elements defined by an ASN.1 type which is UNTAGGED, and
which proyides part of the XML element content generated by the enclosing type.

NQTE_ -~ If the enclosing type is itself UNTAGGED, then that enclosing type may also be generating only partial XML element
content.

3.2.18 prefixed encoding instructions: XER encoding instructions that are assigned using a type prefix.
NOTE - Prefixed encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

3.2.19 qualifying information: Information supplied as part of the specification of a target for the assignment of an
encoding instruction that identifies specific values of the target type.

3.2.20 targeted encoding instructions: XER encoding instructions that are assigned using a target list in an XER
encoding control section.
NOTE — Targeted encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

3.2.21 type identification attribute: An XML attribute that can appear on any element to identify the type of that
element (see clause 37).
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3.2.22  uniform resource identifier (URI): A globally unambiguous identifier, assigned according to any one of a
number of URI schemes, used to provide identification of namespaces in EXTENDED-XER encodings.

NOTE — The URI scheme used by default for ASN.1 enables an ASN.1 object identifier value to be used to identify namespaces
(see 16.9 and 29.1.5).

3.2.23  valid XML document (for an ASN.1 schema): An XML document which is well-formed (see W3C XML
1.0) and whose content conforms to the BASIC-XER, CXER or EXTENDED-XER specification for the encoding of an
ASN.1 type specified by an ASN.1 schema, possibly including XER encoding instructions.

3.2.24 XER encoding instructions: Notation used to change the EXTENDED-XER encoding of a type (or of a
component of a type).

NOTE — XER encoding instructions are included in either an XER type prefix (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) or
an XER encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

3.2.2% XML attribute: Part of an EXTENDED-XER encoding consisting of an "XMLValue" enclosed in quatation
markg or apostrophes, preceded by an (attribute) name and an equals sign.

3.2.26 XML element: Part of an XML document specified in W3C XML 1.0.

NOTE — An XML element is either an empty-element tag or starts with a start-tag and ends with an end-tags Both the start-tag
and the empty-element tag can contain attribute encodings.

3.2.27 XML element name: The lexical item following a "<" or "</" lexical item in the associated tags.

3.2.28 XML document: A sequence of characters which conforms to the W3C XML X0 definition of document.

3.229 XML processing instruction: Part of an XML document which carries information concerning the
procepsing of some or all of that document (see W3C XML 1.0).

NOTE — The processing instruction identifies the type of processing for which it is applicable, and is ignored in other procgssing.
It tould be used to identify a style-sheet that is to be applied if the document is presented for human viewing.

3.2.30 XML prolog: The initial part of an XML document (which dgeés*not carry information about the value pf the
ASNL type that has been encoded).

4 Abbreviations

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

CXER Canonical XML Encoding Rules

PDU Protocol Data Unit

UCs Universal Multiple-©ctet Coded Character Set

URI Uniform Resource) Identifier

uTC Coordinated, Universal Time

UTF-8 UCS Transformation Format, 8-bit form

XER XML Encoding Rules

XML _ Extensible Markup Language

5 Encodings specified by this Recommendation | International Standard

5.1 This Recommendation | International Standard specifies three sets of encoding rules:
—  Basic XML Encoding Rules (BASIC-XER);
—  Canonical XML Encoding Rules (CXER);
—  Extended XML Encoding Rules (EXTENDED-XER).

5.2 The basic set of encoding rules specified in this Recommendation | International Standard is BASIC-XER,
which does not in general produce a canonical encoding, and which does not provide any user control over the style of
XML which is produced.

5.3 A second set of encoding rules specified in this Recommendation | International Standard is CXER, which
produces encodings that are canonical. This is defined as a restriction of implementation-dependent choices in the
BASIC-XER encoding.
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NOTE 1 — Any implementation conforming to CXER for encoding is conformant to BASIC-XER for encoding. Any
implementation conforming to BASIC-XER for decoding is conformant to CXER for decoding. Thus, encodings made according

to

CXER are encodings that are permitted by BASIC-XER.

NOTE 2 — CXER produces encodings that have applications when authenticators need to be applied to abstract values.

5.4

The third set of encoding rules specified in this Recommendation | International Standard is EXTEN

DED-

XER. This is defined as variations of the BASIC-XER encodings specified by XER encoding instructions (see 6)
associated with an ASN.1 type. In the absence of XER encoding instructions, an EXTENDED-XER encoding differs
from a BASIC-XER encoding only because it provides more encoders options.

55

If a type encoded with CXER contains EMBEDDED PDV, EXTERNAL Of CHARACTER STRING types, then the
outer encoding ceases to be canonical unless the encoding used for all the EMBEDDED PDV, EXTERNAL and CHARACTER
STRING types is canonical.

6

6.1
instrul

6.2
data U

6.3

6.4

XER
ITU-T
carrie
EXTH
final

N
en|

7

7.1
for th

Encodling Rules is specified by clause 10.

7.2
encog

7.3

Rules
altern
altern

N

7.4
value

Encoding instructions specified by this Recommendation | International Standard

This Recommendation | International Standard specifies the syntax and semantics of XER eng
ctions (see clauses 11 to 39). XER encoding instructions only affect EXTENDED-XER encodings.

ASN.1 forms a basic XML schema notation. The ASN.1 schema is used to define the_eontent and struct

XER encoding instructions provide wider flexibility in the XML documents that.can be specified.

XER encoding instructions are assigned to ASN.1 type definitions or to type references using either or b
type prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) and an XER“encoding control section (sed
- X.680 | ISO/IEC 8824-1, clause 54). If encoding instructions are assoeiated with a type definition, the
d with the ASN.1 type (through its type reference) into other typedefinitions and other ASN.1 modules.
ENDED-XER encodes a type that has XER encoding instructions_associated with some or all of its parts,
bncoding instructions are applied and modify the EXTENDED-XER encodings that are produced.

DTE — The final encoding instructions are also used when performing validation and/or decoding of an EXTENDELD
coding.

Conformance
e Canonical XML Encoding Rules is specified by clause 9, and dynamic conformance for the extended

Static conformance is specified by those standards which specify the application of one or more of
ing rules.

Alternative encodings, are’ permitted by the basic XML Encoding Rules and by the extended XML Eng
as an encoder's option./ Decoders that claim conformance to BASIC-XER shall support all BASIC
atives. Decoders that-claim conformance to EXTENDED-XER shall support all EXTENDED-XER eng
atives.

DTE — This clause-applies whether or not there are any final encoding instructions.

No alternative encodings are permitted by the Canonical XML Encoding Rules for the encoding of an A

oding

Lre of

sing ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XER encoding instructions.

Dth of

Rec.
y are
\When
those

-XER

Dynamic conformance for the basic XML Encoding Rules is specified by clause 8, and dynamic conformance

XML

these

oding
LXER
oding

SN.1

8.1
8.11

8.1.2

Basic XML encoding rules

Production of a complete BASIC-XER encoding

A conforming BASIC-XER encoding is a valid XML document which shall consist of:
a) an XML prolog (which may be empty) as specified in 8.2;

b) an XML document element which is the complete encoding of a value of a single ASN.1 type as

specified in 8.3.
The specification in 8.2 to 8.6 completely defines the BASIC-XER encoding.

NOTE — Other constructs of W3C XML 1.0, such as XML processing instructions, are not allowed by those subclauses, and are
never produced by a conforming BASIC-XER encoder.
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8.1.3 The XML document shall be encoded using UTF-8 to produce a string of octets which forms the encoding
specified in this Recommendation | International Standard. The ASN.1 object identifier for these encoding rules is
specified in clause 40.

8.14 Where this Recommendation | International Standard uses the term "white-space", this means one or more of
the following characters of the Unicode Standard: HORIZONTAL TABULATION (9), LINE FEED (10), CARRIAGE
RETURN (13), SPACE (32). The numbers in parentheses are the decimal value of the characters of the Unicode
Standard. The number and choice of characters that constitutes "white-space" is an encoder's option.

8.1.5 Where this Recommendation | International Standard uses the term "white-space with escapes”, this means
one or more of the characters listed in 8.1.4, with an encoder's option to represent any of these characters with an escape
sequence of the form "&#n;" or "&#xn;" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8).

8.2 The XML prolog

8.2.1 The XML prolog shall either:
a) be empty; or
b) shall consist of the following character sequences in order, and as an encoder's option the last character
sequence may be followed by "white-space™ (see 8.1.4):
<?xml
version="1.0"
encoding="UTF-8"?>

8.2.2 The character sequences listed in 8.2.1 shall not contain "white-space", but shall be separated by a pingle
SPACE (32) character.

8.3 The XML document element

8.3.1 The XML document element shall be an "XMLTypedValue" as specified in Rec. ITU-T X80 |
ISO/IEC 8824-1, 16.2, with the changes and restrictions specifieddn the following subclauses of this clause 8.3.

8.3.2 All occurrences of "ExternalTypeReference” within the "XMLTypedValue" shall be replaced by the
"typefeference™ in that "External TypeReference".

8.3.3 The ASN.1 "comment” lexical item (see,Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.6) shall not be presept. If
an XER encoding contains a pair of adjacent hyphens, or "/*", or "*/", these shall be treated as part of the data, ad not
as A3N.1 comment delimiters.

8.34 Where Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.1.4, 12.11 and 12.13, permits the use of ASN.1 white{space
betwden lexical items or in "xmlbstring™or in "xmlhstring", the characters used shall be restricted to the "white-4pace™
specified in 8.1.4.

8.3.5 The "XMLBooleanValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 18.3, shall only be
"EmptyElementBoolean" and-the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that is a bqolean
type ghall be "XMLValuékijst".

8.3.6 The "XMLintegerValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9, shall only be
"XMILSignedNumber".

8.3.7 The"XMLEnumeratedValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 20.8, shall only be
"EmpttyEléementEnumerated” and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that|is an
enumgrated type shall be "XMLValueL.ist".

8.3.8 The "XMLSpecialRealValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 21.6, shall only be
"EmptyElementReal".

8.3.9 The "XMLBItStringValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.9, shall not be
"XMLIdentifierList".

8.3.10 The "XMLExternalValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 37, shall be replaced by
the "XMLExternalValue" specified in 8.4.
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8.4 Encoding of the EXTERNAL type

8.4.1 The "XMLExternalValue" production used for an XER encoding of an "EXTERNAL" type shall be the
"XMLValue" for the encoding of the sequence type specified in Rec. ITU-T X.691 | ISO/IEC 8825-2, 29.1, with a value
as specified in 29.2 to 29.4 of that Recommendation | International Standard.

NOTE - For historical reasons, the XER encoding of an "EXTERNAL" type is not the same as the XML value notation specified
in Rec. ITU-T X.680 | ISO/IEC 8824-1.

8.4.2 Rec. ITU-T X.691 | ISO/IEC 8825-2, 29.5 to 29.8 shall apply, except that the provisions of 29.6 shall be
replaced by 8.4.3 of this Recommendation | International Standard.

8.4.3 If the data value is the value of a single ASN.1 type, and if the encoding rules for this data value are those
specified in this (XER) Recommendation | International Standard, then the sending implementation shall use the
"single-ASN1-type" alternative

8.4.4 Rec. ITU-T X.691 | ISO/IEC 8825-2, 29.9 to 29.11 shall apply, except that the provisions of 299 shall be
replaged by 8.4.5 of this Recommendation | International Standard. The Note in Rec. ITU-T X.691 | ISO/IEC 8§25-2,
29.9 applies.

8.4.5 If the "encoding"” choice is "single-ASN1-type", then the ASN.1 type shall be the "XMLFypedValue" pf the
type dncoded in the "EXTERNAL", with a value equal to the data value to be encoded.

8.5 Encoding of the open type

Both plternatives of "XMLOpenTypeFieldVal" (see Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.6) can be used.

NOTE — The use of the "xmlhstring” alternative of "XMLOpenTypeFieldVal" is not recommended in general, as there pre no
méchanisms to identify the encoding rules being used to produce the "xmlhstring" dntan instance of an encoding. Cases [where
this alternative may be convenient are when the message being encoded in XER (€.g. for display purposes) is the resuft of a
prgvious binary encoding and has not been completely decoded, or when thereare hilateral agreements.

8.6 Decoding of types with extension markers

8.6.1 A BASIC-XER decoder shall accept as a valid XML document BASIC-XER encodings of typeq with
extension markers in which unknown extensions are present.

8.6.2 Unknown extensions in a sequence or set type.fésult in unexpected XML elements with names distinc from
any of the names of the next expected XML element,

NOTE — There may be multiple names for a known following XML element when optionality is present, but the extension
additions will always have names that differ fromrall of these.

8.6.3 Unknown extensions in a choice-type result in a single unexpected XML element in place of an elgment
corregponding to one of the known chaices. It will always have a different XML element name from that of any XML
elemgnt that encodes a known alterpative of the choice type.

8.6.4 Unknown extensions_invan enumerated type result in an XML element with an unexpected content, buf with
no unexpected XML elements.

8.6.5 Unknown extehsions arising from relaxation of a subtype constraint result in an encoding that can be g valid
encoding of any valué\of the unconstrained type. Such encodings can produce unexpected content, but no unexgected
XML]|elements.

9 Canonical XML encoding rules
Where "erI:LTypcd\vIa:UC" contains uptiuno, this-elatse opcuiﬁco prl:\.iocl‘y' ene-ofthose uptiuna th-erderte produce a

unique encoding. The provisions of this clause determine the canonical XML encoding rules.

9.1 General rules for canonical XER
9.11 The XML prolog shall be empty (see 8.2.1).

9.1.2 All lexical items forming the "XMLTypedValue" shall have no "white-space" between them (see 8.3.4).

NOTE — This ensures that the digital signature of a document can be easily generated without considering any possible insertion
of "white-space" between the lexical items of the "XMLTypedValue".

9.13 The escape sequences specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8, shall not be used.
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9.14 If the XML value notation permits the use of an XML empty-element tag (see Rec. ITU-T X.680 |
ISO/IEC 8824-1, 16.5 and 17.8), then this empty-element tag shall be used.

9.2 Real values
9.2.1 The real value zero shall be encoded as "0".

9.2.2 For all other values, the following subclauses specify restrictions that apply to "realnumber" (see Rec. ITU-T
X.680 | ISO/IEC 8824-1, 12.9).

9.2.3 The "realnumber" shall be normalized so that the integer part consists of a single, non-zero digit. The decimal
point shall be present and shall be followed by a fractional part containing at least one digit (which may be zero). The
fractional part shall not contain any trailing zeros after the first digit.

9.24 The fractional part shall be followed by an "E" (not an "e™) and by an exponent (which may be zero).
NOTE — Leading zeros in the exponent are already forbidden by Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.9.

9.25 No "+" sign shall be present either before the integer part or before the exponent.

9.3 Bitstring value

9.3.1 If the "XMLTypedValue" alternative of "XMLBItStringValue" (see Rec. ITU-T X.680 | ISO/IEC 8§24-1,
22.9)[can be used (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.11), then it.shall be used. Otherwige, the
"xmlRstring™ alternative shall be used with all "white-space™ removed (see 8.3.4).

9.3.2 If the bitstring type has a "NamedBitList", there shall be no trailing~zefo bits (see Rec. ITU-T X|680 |
ISO/IEC 8824-1, 22.7).

9.4 Octetstring value

If thel "XMLTypedValue" alternative of "XMLOctetStringValue" (sée*Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.8) can
be usgd (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 23:4), then it shall be used. Otherwise, the "xmlhgtring"
alterniative shall be used with all "white-space" removed (see 8:3:4), and all letters in upper-case.

95 Sequence value

All components of a sequence which have default*values, and which have an abstract value set to those default values,
shall have the encoding of the default value textuatly present. There shall always be an encoding for those components.

9.6 Set value

9.6.1 The set type shall have thé elements in its "RootComponentTypeL.ist" sorted into the canonical order specified
in Rec. ITU-T X.680 | ISO/IEC,_8824-1, 8.6, and additionally for the purposes of determining the order in yhich
comppnents are encoded wheh @ne or more component is a choice type with no ASN.1 tag, each such choice type is
ordergd as though it has a<tag)equal to that of the smallest tag in the "RootAlternativeTypeList" of that choice type or
any slich choice types nested within it.

9.6.2 The set elements that occur in the "RootComponentTypeList" shall then be encoded in the resulting $orted
order] After the-elemients in the "RootComponentTypeList", if any, have been encoded, the set elements that occur|in the
"ExtepsionAdditionList" shall be encoded in the order in which they are defined. (An example of this ordering of elements
is proyided itrRec. ITU-T X.691 | ISO/IEC 8825-2, clause 21.)

9.6.3 All components of a set which have default values, and which have an abstract value set to those default
values, shall have the encoding of the default value textually present. There shall always be an encoding for those
components.

9.7 Set-of value

9.7.1 The order of the elements of an "XMLSetOfValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 28.3) shall be
determined by sorting the character strings which represent the CXER encoding for each element as specifed in 9.7.2
and 9.7.3.

9.7.2 The sort order for the character strings is determined using the 32-bit value of characters specified in ISO/IEC
10646, with lower numbered characters preceding higher numbered characters.
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9.7.3 A conceptual "pad" character is used in specifying the sort order. This character precedes all other characters.
When determining whether a string "A" sorts before a string "B", the shorter string has conceptual "pad™" characters
added at its end if necessary. String "A" sorts before string "B" if and only if the character in string "A" precedes the
corresponding character in string "B" in the first character position in which they have different characters.

9.8 Object identifier value
The "XMLODbjldComponent"” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 32.3) shall be "XMLNumberForm®.

9.9 Relative object identifier value
The "XMLRelativeOIDComponent™ (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 33.3) shall be "XMLNumberForm".

9.10 GeneralizedTime

9.10.1 The encoding of a value of type "GeneralizedTime" shall terminate with the character "Z" (see/Rec. [TU-T
X.68Q | ISO/IEC 8824-1, 46.3).

9.10.2  The string representing the seconds shall always be present.

9.10.3 The string representing fractions of seconds, if present, shall omit all trailing zergs:” If the fractiongl part
corregponds to 0, this string shall be wholly omitted together with the decimal point.

EXAMPLE

Secords represented with the string *26.000" shall be encoded as "26". Seconds represented with the string "26.5200"
shall pe encoded as "26.52".

9.10.4 The decimal point, if present, shall be ".".

9.10.% Midnight (GMT) shall be encoded as a string of the form:
"YYYYMMDDO000000Z"

wherg "YYYYMMDD" represents the day following the midnight in question.
EXAMPLE

The fpllowings encodings are valid:

""19920521000000Z"

"199206221234212"

"19920722132100.3Z2"

The fpllowing encodings are invalid;

"19920520240000Z” (midnight represented incorrectly)
"19920622123421-0Z" (spurious trailing zeros)
""19920722132100.30Z" (spurious trailing zeros)

9.11 UTCTime

9.11.1 The-encoding of a value of type "UTCTime" shall terminate with the character "Z" (see Rec. ITU-T X.680 |
ISO/IEC’8824-1, 47.3).

9.11. The STring Tepresenting the seconds shalt atways be present.
9.11.3  Midnight (GMT) shall be encoded as a string of the form:
"YYMMDDO000000Z"

where "YYMMDD" represents the day following the midnight in question.
EXAMPLE

The following encodings are valid:
"'920521000000Z"
"920622123421Z"
"920722132100Z"
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The following encodings are invalid:
""920520240000Z2" (midnight represented incorrectly)
"9207221321Z2" (seconds of "00" omitted)

9.12

Open type value

The "xmlhstring" alternative of "XMLOpenTypeFieldVal" shall not be used (see 8.5).

9.13

The TIME type and the useful time types

The "XMLTimeValue" for these types shall be modified as follows:

10

10.1

10.1.]
ASN.

10.1.3

10.1.1
of any

N
ar

a)

b)

10.1.4

Extended XML encoding rules

General

The extended XML encoding rules (EXTENDED-XER) augment and modify BASIC-XER. They dnable
1 to define the form and content of a much wider range 6f-XML documents.

EXTENDED-XER extends BASIC-XER in thréé main ways.

d.) cl“ CUITITTaS uacu' as UICL.iIIId.i bigllb bhd“ IUl:' bUIIVl‘.‘lth to fu“ btUp,

b) the minutes digits for all time difference components that are an integral number of hours) shall be
removed;

c) if an interval or recurring interval contains a start point and an end point, and the end paint contaips the
same time difference component as the start point, the time difference component of thevend point shall be
removed,;

d) for a duration, and for a duration in an interval (or in an interval in a recurring interval) expressed \vith a

start point and a duration or with a duration and an end point, the value notatiof,shall be modified to rgmove
all zero time components except the least significant time component that-is\present in the instance pf the
value notation.

It provides additional encoder's options,(for example, for the insertion of XML Processing Instructipns or
XML Comment, and for the use of;identifiers for named bits in a bitstring value);

It specifies a set of encoding.instructions that can be used to specify modification of the BASIC}XER
encoding of an ASN.1 type;-including an encoding instruction to use simple text rather than empty-
element tags for booleany.integer (with named numbers), enumerated, special values of real, and bifstring
(with named bits) types;

It requires decoders) to ignore (in the absence of encoding instructions) attributes from the cpntrol
namespace that aré unknown (for example, a schemaLocation attribute), and some known attributes that
other XML+taols may insert which may have different values from those that a conforming encodgr can
insert (for:example, use of a type identification attribute). (See 10.2.10.)

If an ASN:1specification does not contain any XER encoding instructions, then every BASIC-XER endoding
abstract yvaluie of an ASN.1 type is also an EXTENDED-XER encoding of the same abstract value of that type.

DTE — The-opposite is not true. Even in the absence of XER encoding instructions, there are EXTENDED-XER encodinps that
e not.conforming to BASIC-XER encodings (see 10.1.2 a and 10.1.2 ¢).

| “_All occurrences of ASN.1 "Type" notation have an associated set (possibly empty) of XER engoding

instructions (the final associated encoding instructions). Encoding instructions are associated with a "Type" through:

10

a)

b)

c)

(Inherited encoding instructions) the presence of associated encoding instructions on the "Type" used in
the definition of a "typereference" used as a "Type"; and

(Targeted encoding instruction) assignment of one or more XER encoding instructions to an occurrence
of "Type" using an XER encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54);
and
NOTE — An ASN.1 module can contain only one XER encoding control section, and hence only one XER
"EncodinglnstructionAssignmentL.ist” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 54.2)
(Prefixed encoding instructions) assignment of one or more XER encoding instructions to an occurrence
of "Type" using XER type prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3); and
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d) (Import-list encoding instructions) assignment of one or more encoding instructions to all type references
imported from an identified ASN.1 module.

10.1.5 The effect of assigning an XER encoding instruction is to add, delete, or replace associated encoding
instructions (see clause 15 for the rules that apply for multiple assignments of XER encoding instructions).

10.1.6  The order (or manner) in which encoding instructions become part of (or are removed from) the set of
associated encoding instructions is not significant in the application of the final encoding instructions.

10.1.7  The final encoding instructions affect the EXTENDED-XER encoding of types. They have no other impact,
and in particular are not associated with any value reference defined using the type, nor do they affect value mappings,
nor do they affect other encoding rules.

NOTE - There are, however, requirements on the unambiguity of names that are affected by the presence of a final NaME,

NAMESPACE, Of UNTAGGED encoding instruction. These requirements can be interpreted either as restrictions on the way in which
types with such final encoding instructions can be used, or as restrictions on the use of these encoding instructions.

10.2 EXTENDED-XER conformance

10.2.1  If an ASN.1 specification assigns XER encoding instructions in accordance with clauses 12 te"17 such that an
ASN.L type or component has final encoding instructions that violate the restrictions specified irf ¢lauses 18 onyards,
then that ASN.1 specification is not in conformity with this Recommendation | International Staidard, even if (wjthout
the XER encoding instructions) it would conform to all the requirements of Rec. ITU-T X.680 | ISO/IEC 8824-1.
NOTE - It is only occasionally illegal to assign an encoding instruction to a "Type", as it canbe negated (removed from fhe set
of| associated encoding instructions) by a further assignment. It is the final encoding jinstructions that normally det¢rmine
conformity of the specification. In some (but not all) cases, a final encoding instruction thatis'not applicable to the type toJwhich
it |s being applied is ignored. If the clauses specifying the syntax and application of enceding instructions identify circumgtances
wiere an encoding instruction is ignored in the application of the final encoding instructions, then clauses specifying encpdings
dg not normally mention the possible presence of that final encoding instruction.

10.2.2 A conforming EXTENDED-XER encoding of an ASN.1 type/with no final encoding instructions shall pe the
encoding produced by the basic XML encoding rules (BASIC-XER)$pecified in clause 8, with the additional encpder's
options specified in 10.2.5 and 10.2.6.

NQTE — EXTENDED-XER decoders are required by 10.2.4 to accept and process W3C XML document type declaratiops, but
thgse are not generated by conforming encoders, and do not form<part of EXTENDED-XER encodings.

10.2.3 The EXTENDED-XER encoding of an ASN.1¢type with final encoding instructions, or with components (at
any depth, and after resolving all type references) that have associated encoding instructions, shall be the engoding
specified in clause 17.

NOTE — The final encoding instructions are applied in an EXTENDED-XER encoding, and are also used by decodeys and
validators of EXTENDED-XER encodings.

10.24 EXTENDED-XER decoders (whether MODIFIED-ENCODINGS Was used or not — see clause 26) shall pfocess
any document type declaration (see W:3C XML 1.0, 2.8) that is present, in accordance with the requirements for non-
validating XML processors (see~-W3C XML 1.0, 5.1). This processing shall be performed (conceptually) before
applyjng all other decoding requirements in this Recommendation | International Standard. EXTENDED-XER engoders
shall pot include a document-type declaration.

10.2.5 An EXTENDED:XER encoder can (as an encoder's option) insert XML Processing Instructions or [XML
Comrpent (in addition to/any that might be required by clause 30) in the XML document element or XML prolog {n any
positipn permittedshy~W3C XML 1.0. The syntactic form and semantics of XML Processing Instructions is specified in
W3C|XML 1.0£2:6. The syntactic form and semantics of XML Comment is specified in W3C XML 1.0, 2.5.

10.2.¢  Jfithere is no GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see claufe 26)
in thel XERencoding control section, then:

gy the “XMCImegervalue™ (5ee Rec. ITU-T X680 | 1SOMEC 8824-1, 199) may De either
"XMLSignedNumber" or "EmptyElementinteger", as an encoder's option; and

b) the "XMLBItStringValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.9) may be any of the alternatives
of this production, as an encoder's option. If the "XMLIdentifierList" is used, it shall be the
"EmptyElementList".

10.2.7  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26)
in the XER encoding control section, then:

a) the "XMLBooleanValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 18.3) shall be "TextBoolean"; and

b) the "ExtendedXMLlIntegerValue" (see 17.4) shall be the "ModifiedXMLIntegerValue" alternative,
defined in 17.8; and
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NOTE 1 - This allows the use of a text value for "NamedNumber"s of an integer type, as an encoder's option,

but also modifies the syntax for numeric encodings of an integer value.
¢) the "ExtendedXMLEnumeratedValue" (see 34.3) shall not be "EmptyElementEnumerated”; and

NOTE 2 — In the absence of a GLOBAL-DEFAULTS 0f MODIFIED-ENCODINGS, it cannot be "TextEnumerated"

(see 8.3.7 and 34.3).

d) the "ExtendedXMLRealValue" (see 17.4) shall be the "ModifiedXMLRealValue" alternative, defined in

17.9; and

e) the "XMLSpecialRealValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 21.6) shall be the "TextReal"

alternative; and

f) the alternative of "XMLIdentifierList" in the "XMLBitStringValue™ (see Rec. ITU-T X.680 | ISO/IEC

8824-1, 22.9) shall be "TextList" (see 10.2.8 b); and

N
M

10.2.6
prese

10.2.4
valida

10.2.]

attrib

shall
N

pe
ex
be)

10.2.]
unam
comp

N
el

g) the "XMLSequenceOfValue" and "XMLSetOfValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 26
28.3) shall be "XMLDelimitedltem" for all component types, with Table 5 ignored (see Rec, 'l
X.680 | ISO/IEC 8824-1, 26.5); and

h) the "xmlhstring" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.13) shall not contain "white-space
8.1.4); and

i) all occurrences of "white-space” that is either outside XML tags or inside the values of XML attr
can be "white-space with escapes™ (see 8.1.5) as an encoder’s option.

DTE 3 — There are some encoding instructions (such as UNTAGGED) that cannot be used unles§there is a GLOBAL-DEFAU
DIFIED-ENCODINGS .

If a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause
it in the XER encoding control section, then an EXTENDED-XER encoder cari\(as an encoder's option):

a) use the "Textinteger" alternative of "ModifiedXMLIntegérValue" (see 17.8), provided therg
"NamedNumber" for the integer value in the type definition'(see also 10.2.7 b);

NOTE 1 — The use of this encoding with named values that have been added in a later version can ma
abstract value represented unreadable by an implementation of an earlier version of the specification.

b) use "XMLlIdentifierList" (see Rec. ITU-T X.680.[dSO/IEC 8824-1, 22.9) for an "XMLBItStringV
provided the bitstring value to be encoded does-not contain any "one" bits that are not named bit
also 10.2.7 f);

NOTE 2 — The use of this encoding with- named bits that have been added in a later version can ma
abstract value represented unreadable by an implementation of an earlier version of the specification.

Where encoder's options are permitted in an EXTENDED-XER encoding, conforming decoder
tors shall accept all options.

0 Conforming decoders and validators shall accept, but may ignore, the presence of a type identifi
ite in any XML element of an-enceding unless its presence and use is as specified in clauses 37 and 38. Enc
not generate such attributes except as specified in clauses 37 and 38.

DTE — Other XML tools may -insert such attributes. In general, an EXTENDED-XER decoder cannot easily determ
Fmitted value and meaning, of type identification attributes. Their presence and value may be of use to an application
pmple) unexpected XML-child elements are present that are (as a decoder's option) passed to the application — rathq
ng ignored or produeing a fatal decoding error.

1 An ASN.X<¢specification is illegal unless it is possible, for all abstract values, for a decoder to dete
piguously (using only the name of the XML tag and the contents of any previous XML element) the A
bnent (er-extension marker) that an XML element is associated with.

DTEL ¥ The association cannot depend on the content of the XML element, or on its attributes, or on any subsequent
ment.
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inappropriate use of NaME can result in illegal specifications.

NOTE 3 — Subclause 10.2.11 is a necessary condition for valid encodings, but it is recognized that it is in general not possible for
an ASN.1 tool (or for a human author) to check for legality based on this top-level statement alone. Annex B provides a model
of the effect of the use of UNTAGGED, and rules that, if followed, can ensure legality of the specification as defined in 10.2.11.

10.2.12 If an ASN.1 specification contains "ObjectClassFieldType"s that are open types (see Rec. ITU-T X
ISO/IEC 8824-2, 14.2), with table constraints or type constraints, such constraints shall all be ignored in

apply

12

ing 10.2.11.

use of

UNTAGGED t0 remove associated tags round (for example) repetitions (sequence-of or set-of) and alternatives (choice) and the

681 |
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10.3  Structure of an EXTENDED-XER encoding

10.3.1 A complete EXTENDED-XER encoding is a well-formed XML document consisting (in order) of:
a) an XML prolog (which may be empty as an encoder's option) as specified in 8.2; and

b) an XML document element which is the complete encoding of a value of a single ASN.1 type, called the
root type, as specified in clause 17.

10.3.2  The "XMLValue" encodings used for BASIC-XER encodings are modified for EXTENDED-XER encodings
by the final encoding instructions for the "Type"s that they encode, and the final encoding instructions for their
components (to any depth), together with any GLOBAL-DEFAULTS encoding instructions.

NOTE - In an extreme case, the entire contents of the XML document element for a heavily nested ASN.1 structure can (through
the use of the UNTAGGED encodmg |nstruct|on) consist of nothlng more than a Imear sequence of XML elements Where only the
ro - o a A . s—of XML
el¢ments can be mapped Wlthout amblgU|ty to the components of an abstract value of the ASN 1 root type (see 10 2. ll)

10.3.3 The XML document element in an EXTENDED-XER encoding consists of a single XML element, thaf shall
be an|"ExtendedXMLTypedValue" for the type being encoded (the root type). It can include attributes in its’starttag or

empty-element tag, and can have a content that includes both child elements (see W3C XML) and untagged tex{. The
child plements may themselves have both attributes and a content that includes both child elementsrand untagged text.

10.3.4  The abstract values of the components of an enclosing type are encoded as "ExtendedXMLValue™s (see [L7.4),
possilply modified by encoding instructions applied to them or to their own components. These)"ExtendedXMLValue"s:

a) can be preceded by an XML start-tag and followed by an XML end-tag, (called the associated tapgs) to
form an element within the "ExtendedXMLValue" of the enclosing type;-or

b) can (by the use of an UNTAGGED encoding instruction on a type that is not character-encodable) form a
partial XML element content for the "ExtendedXMLValue" of the-enclosing type; or

NOTE — Annex B describes the result of applying uNTaGGED/aSthe production of partial XML element dontent
that can combine with other encodings to form the XML element content for some enclosing element whoge type
has not been UNTAGGED.

¢) can (by the use of an UNTAGGED encoding instructionon a character-encodable type) form the complete
"ExtendedXMLValue" of the component; or

d) can (by the use of an ATTRIBUTE encodihg instruction on a character-encodable type) forfn the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute” (see 20.3.3).

10.3.% If an "ExtendedXMLValue" is empty, .aqd its associated tags have not been removed by the use [of an
UNTAGGED encoding instruction, then the associated preceding and following tags can (as an encoder's optign) be
replaged with an XML empty-element tag (see\Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.8). This is called the assofiated
empty-element tag.

10.3.6  The transformation specified\in 10.3.5 is performed conceptually after completion of the entire endoding
proceps, and can be prevented by a‘pT-or-COMMENT encoding instruction (see clause 30) producing one or more (XML
Procegsing Instruction or XML _Cemment elements between the start-tag and end-tag.

10.3.1 The associated preceding tag, the associated following tag, and the associated empty-element tag are jpintly
referrpd to as the associated'tags. The XML element names in the associated tags are called the associated tag npmes,
and dre (in the abseqee)of final NAME and NAMESPACE encoding instructions) identifiers, type reference namgs, or
"xmlgsnltypenamesi(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.36).

11 Notation, character set and lexical items used in XER encoding instructions
111 Thc IIUtat;UII uacd ill Dpcbifytlly tILIC Dyl Ita}\ Uf all "EI IbUdiIlU:IIDtI ubt;UI I'I ill alt XER typl‘,‘ ple;}\ (DCC daua 13),

and in an "EncodinglnstructionAssignmentList" in an XER encoding control section (see clause 14) is that defined by
Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 5.

11.2 Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 11, applies to an XER "Encodinglinstruction” and to an XER
"EncodinglnstructionAssignmentList".
NOTE - In particular, arbitrary ASN.1 white-space characters can appear between lexical items in both of these syntactic
constructs unless the "&" notation is used (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 5.4).

11.3 The general rules specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.1, also apply to an XER
"Encodinglnstruction” and to an XER "EncodinglInstructionAssignmentList".

NOTE - In particular, ASN.1 comment can be included wherever ASN.1 white-space is allowed, and requirements for the
insertion of white-space or comment between lexical items that could otherwise be confused are those specified in Rec. ITU-T
X.680 | ISO/IEC 8824-1.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021) 13
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in17)

12

The following lexical items are used in this Recommendation | International Standard:
comment (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.6)
cstring (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.14)
identifier (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.3)
modulereference  (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.5)
number (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.8)
typereference (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.2)
" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
"y (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
Ut (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
Mt (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
EEES (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.20)
net (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
"> (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
YA (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.28)
oS (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.29)

Additional lexical items ("modified XMLNumber" and "modifiedXMLRealNumbger') are defined and used in 17.8|3 and
0.
Keywords
The words specified in 12.3 and 12.4 below are used<dn either or both of XER "Encodinglnstruction’|s and

121
XER

"EncodinglnstructionAssignmentList”s (in addition to"some ASN.1 reserved words), and can appear in

such

syntagtic constructs only with the meaning assigned to;them in the following clauses of this Recommendgtion |
Interrfational Standard, except as specified in 12.2.
12.2 Keywords are not reserved words, but if &1-ASN.1 "typereference” that is the same as a keyword listed i]: 12.3
is ne¢ded in an XER "Encodinglnstruction” ortan XER "EncodinglnstructionAssignmentList”, then the proddiction
"ModuleAndTypeReference" (see 14.2.2) shall be used.
12.3 The keywords are:
AFTER-TAG DEFAULT-FOR-EMPTY REPLACE
AFTER-VALUE ELEMENT TEXT
ANY-ATTRIBUTES EMBED-VALUES UNCAPITALIZED
ANY-ELEMENT GLOBAL-DEFAULTS UNTAGGED
AS IN UPPERCASED
ATTRIBUTE LIST USE-NIL
BASEG4 LOWERCASED USE-NUMBER
BEFORE-TAG MODIFIED-ENCODINGS USE-ORDER
BEFORE-VALUE NAME USE-QNAME
CAPITALIZED NAMESPACE USE-TYPE
COLLAPSE NOT USE-UNTON
CONTROL-NAMESPACE PI-OR-COMMENT WHITESPACE
DECIMAL PREFIX
14 Rec. ITU-T X.693 (02/2021)
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12.4 Additional keywords are used in the "BuiltinTypeName" production (see 14.2.3), but these are all ASN.1
reserved words (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.38) and can never be used in ASN.1 as a "typereference".

13 Assigning an XER encoding instruction to an ASN.1 type using a type prefix

13.1 Final encoding instructions for a type can:
require the use of alternatives of an "ExtendedXMLValue" that are not "XMLValue" alternatives for that

a)

type; or

NOTE 1 — Alternatives of the "ExtendedXMLValue" production include both the (unchanged) "XMLValue"
production alternatives used in BASIC-XER, and alternative productions selected by XER encoding instructions.

ite for

d)

e)
f)

9

13.2 XER encoding instructions can be assighed to ASN.1 types using either the "Encodinglnstruction” prod
in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encoding control s

r‘h:mgn the associated tag-name, the "Af'rrihuml\lamn"’ or-the vvalue of the fype identification attrib

the encoding of that type; or

cause the "ExtendedXMLValue" of a component of an ASN.1 type to be inserted 3
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute” (see 20.3.3); or

s the

specify the XML namespace name for type reference names and identifiers defined if-g&n ASN.1 module

and recommend a namespace prefix to be used with that namespace; or

specify when a namespace-qualified name (instead of an unqualified name)-is‘to be used in an
element or as the name of an XML attribute; or

specify the removal of the associated tags, generally resulting in either-untagged text or in partial
element content (which can be preceded or followed by other partial XML element content — see
B); or

specify the insertion of one or more XML Processing Instructionsor XML Comments (see clause 3(
1) before the associated preceding tag or the associated empty-element tag; or

2) between the associated preceding tag and the "ExtendedXMLValue"; or
NOTE 2 — This prohibits the use of an associated empty<element tag.

3) between the "ExtendedXMLValue" and the-associated following tag; or
NOTE 3 — This prohibits the use of an associated empty-element tag.

4) after the associated following tag.
NOTE 4 — All the above prohibit the use of UNTAGGED to remove the associated tags (see 30.2.2).

XML

XML
Annex

~

uction
pction.

Assignment using a type prefix is specified in this clause. Assignment using an XER encoding control section is

specified in clause 14.
NQTE — The effect of multiple assignments of encoding instructions of the same category is specified in clause 15.

13.3 The XER "Encodinginstruction” production is:

Encodinglnstructien::=

Positivelnstruction ::=

Positivelnstruction
|dNegatinglnstruction

AnyAttributelnstruction
| AnyElementinstruction

| Attributelnstruction

FBasetAimstroction

| Decimallnstruction

| DefaultForEmptyInstruction
| EmbedValueslInstruction

| GlobalDefaultsInstruction
| ListInstruction

| Namelnstruction

| Namespacelnstruction

| PIOrCommentlnstruction
| TextInstruction

| UntaggedInstruction

| UseNillnstruction

| UseNumberInstruction

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021)
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| UseOrderlnstruction

| UseQNamelnstruction
| UseTypelnstruction

| UseUnionInstruction

| Whitespacelnstruction

Negatinglnstruction ::=
NOT Positivelnstruction
| Elementinstruction

13.4 The "Elementinstruction™ (see clause 24) is a strict synonym for NOT UNTAGGED, and is not discussed further
in this clause.

[ LVMIEN VITOTTY a C cyatve aird U y a caudn V- U T acv ItWI”
nofmally be used (in opposition to the ATTRIBUTE encoding instruction) to identify the nature of top-level types in.the [ASN.1
mddule. Top-level types that have neither ELEMENT nor ATTRIBUTE final encoding instructions will be supporting types thaf do not

NQTE 2 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can be ‘cancellgd by a

13.5 Each use of a "Positivelnstruction” in an XER type prefix or in an XER encoding cantrol section assigns that
XER ¢ncoding instruction to the corresponding "Type". Each of the alternatives of "Positivelnstruction™ (for edample
"AnyAttributesInstruction™) has two alternatives. Only the first alternative of these shall bé.used in a type prefix.

13.6 If the "Type" in a "TypeAssignment" (see Rec. ITU-T X.680 | ISO/IEC(8824-1, 16.1) has final engoding
instrugtions, all uses of the corresponding "typereference" (in the module containing_the "TypeAssignment" or il some
other module) inherit its final associated encoding instructions, except that any-final NAME and NAMESPACE eng¢oding
instrugtions are not inherited.

NQTE — These two encoding instructions affect the XML name used in place.of a type reference name. Where the type reference
name is used to define the type in a type assignment or the type of a component, it is not appropriate to inherit such final erjcoding
insfructions from its definition.

13.7 An encoding instruction in a type prefix or in an XER¢encoding control section can be a positive instriiction,
used tp add or to replace an encoding instruction (use of "Positivelnstruction"), or a negating instruction used to cancel
(use of "NegatinglInstruction™) one or more associated encoding instructions.

13.8 XER encoding instructions consist of four parts (some of which may be empty):

a) Not, indicating negation or removal‘ef‘encoding instructions of a given category; and
NOTE 1- This is present fer(negating instructions (except "Elementinstruction™) and absent for gositive
instructions.

b) akeyword identifying the category of the encoding instruction; and
NOTE 2 — This is always present.

c) identification of altarget list for the assignment of the encoding instruction (possibly with qualifying

information restricting its application to a subset of the values of the type); and

NOTE 3~ 'When used in a type prefix, the target list is always the "empty" production, as the target [for the
assignment is always the type associated with the type prefix (see 13.12). The target list is also always "gmpty"
for the GLOBAL-DEFAULTS encoding instruction.

d) syntax;specific to each encoding instruction category, providing details of the encoding instruction jin that
category.

NOTE 4 — When used in a negating instruction, this is always the "empty" production. It is also absent from some
XER encoding instructions for which the keyword is a sufficient definition.

13.9 SUIIIC XER Ullbudilly ;Ilotl U\Jt;UIID |cqu;|c thC opcu;f;bat;uu Uf thC ﬂbatl ﬂbt VG:UC Uf [} typc. Th;a DPCb;f bation
uses the "Value" production (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.7). If a "valuereference" is used as "Value",
then this "valuereference” shall be defined in (or imported into) the ASN.1 module containing the XER encoding
instruction.

NOTE - This means that the value can be specified either directly using basic ASN.1 value notation, or by a value reference that
was specified using either basic ASN.1 value notation or XML value notation.

13.10  Table 1 lists in column 1 the alternatives in the "Positivelnstruction” productions. Column 2 gives the clauses
that specify the requirements for use of these encoding instructions and the modified encodings that they produce.
Column 3 gives the category of the encoding instruction.

NOTE — These categories are introduced in order to provide clear statements on the result of multiple assignments of encoding
instructions from the same category.
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Table 1 — Encoding instructions and their defining clauses and categories

21 (E)

Encoding instruction Defining clause Category
AnyAttributesinstruction Clause 18 Any-attributes instruction
AnyElementinstruction Clause 19 Any-element instruction
Attributelnstruction Clause 20 Attribute instruction
Base64Instruction Clause 21 Base64 instruction
Decimallnstruction Clause 22 Decimal instruction
DefaultForEmptylInstruction Clause 23 Default-for-empty instruction
Elementlnstruction Clause 24 Element instruction

———FEmbedMalueshastruction Clause—25 Embed-valdestrstruction
GlobalDefaultsInstruction Clause 26 Global-defaults instruction (but see 15:3)
ListInstruction Clause 27 List instruction
Namelnstruction Clause 28 Name instruction (but see 15.3)
Namespacelnstruction Clause 29 Namespace instruction
PiOrCommentlInstruction Clause 30 Pi-or-comment instructien(but see 15.3)
Textlnstruction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clause 32 Untagged instruetion
UseNillnstruction Clause 33 Use-nil instfuction
UseNumberInstruction Clause 34 Use-number instruction
UseOrderlInstruction Clause 35 Use-order instruction
UseQNamelnstruction Clause 36 Use-gqname instruction
UseTypelnstruction Clause 37 Use-type instruction
UseUnionlnstruction Clause 38 Use-union instruction
Whitespacelnstruction Clause 39 Whitespace instruction

13.11
(orin
of Tal
N(
NS}

13.12

the tanget shall be the "Type" associated:with the type prefix.

13.13

13.14
(see 1
ofag

14

Each of the alternatives of the "Positivelnstruction™ production is in a defined category of encoding instH
some cases encompasses multiple categories). The category of each encoding instruction is specified in col
le 1 (but see also 15.3 for encoding instructions-that encompass multiple categories).

TE — The categories of encoding instructions are used in 15.4 to determine the effect of multiple assignment of er
fructions.

The "TargetList" in all "Encodinglnstruction” constructions that appear in a type prefix shall be "empt

A negating instruction is.in the same category as the corresponding positive instruction.

An ASN.1 type cab-never have associated with it more than one XER encoding instruction of a given ca

\ven category is-specified in clause 15.

Assigning an XER encoding instruction using an XER encoding control section

141

Lction
imn 3

coding

and

fegory

b.3 and 15.4), no matter how they are assigned. The result of multiple assignments of an XER encoding instrijuction

The pnr‘nding instruction achgnmpm‘ list

1411

XER encoding instructions can be assigned to ASN.1 types using either the "EncodinglInstruction” prod

uction

in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encoding control section.
Assignment using a type prefix is specified in clause 13. Assignment using an XER encoding control section is specified

in this
14.1.2

©

clause.
The XER "EncodinglnstructionAssignmentList" production is:
EncodinglInstructionAssignmentL.ist ::=
Encodinglnstruction
EncodinglnstructionAssignmentL.ist ?
| "['* Encodinglnstruction
EncodinginstructionAssignmentList ?
ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021)
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14.1.3 The "Encodinglnstruction" production is defined in 13.3. Each alternative of "Positivelnstruction" (for
example "AnyAttributesinstruction™) has two alternatives. An XER encoding control section shall contain only one of
the alternatives for "EncodinglnstructionAssignmentList”. If the first alternative is used, then the first alternative for
each of the alternatives of "Positivelnstruction™ shall be used. If the second alternative is used, then the second
alternative for each of the alternatives of "Positivelnstruction” shall be used.
NOTE — Each alternative of "Positivelnstruction” provides two alternative forms. The first is provided for historical reasons. The
second alternative form provides the matching "]" and moves the "TargetList" (if any) to the end of the production. It is provided
for similarity with the syntax used in the "EncodinglnstructionAssignmentList” of other ASN.1 encoding rule standards, and for
readability. The use of the second alternative of the "EncodinglnstructionAssignmentList" (and hence the second alternative of all
the alternatives of "Positivelnstruction™ within it) is recommended for new specifications.

14.1.4 Each use of an "Encodinglnstruction" in an XER encoding control section assigns that XER encoding

instruction to the occurrences of "Type" that are identified in the "TargetList" of the encoding instruction, or to the type
referencesin an impnr'rc list_The “Targetl ist" pmdnr‘tinn and the targets it identifies are cpnrifind inl4?2

14.1.5  Subclauses 13.4 to 13.14 also apply to encoding instructions in an XER encoding control section. The dlauses
definipg the detailed syntax for each encoding instruction category are listed in Table 1. Categories of XER entoding
instrugtions are also listed in Table 1.

14.2 Identification of the targets for an XER encoding instruction using a targetdist

14.2.1 General rules

14.2.11 The "EncodinglInstruction™ alternatives specify the XER encoding instructien\that is being assigned, ahd the
target(s) for that assignment within the ASN.1 module. All targets are an occurrence of-the "Type" production within the
ASN.1 module.
NQTE — Multiple targets, in the same or in different ASN.1 type assignments, can bé.specified. A target that is the entire module,
or pll occurrences within the module of a built-in type or constructor can also be specified. Thus (using an XER encoding fontrol
sedtion) a single "Encodinglnstruction” can be used to assign a particular XER.encoding instruction to all the types in anJASN.1
madule that require to have that encoding instruction assigned.

14.2.92 In identifying the target(s) for the assignment of an XER<encoding instruction, the production "Targetlist" is
used. This is defined in the following subclauses.
NQTE 1 — The "TargetList" production is referenced in clauses 18‘enwards.

NQTE 2 — The "TargetList" production has an "empty" alternative. This is the only permitted alternative |if the
"Encodinglnstruction” is used in a type prefix (see 13.12),“This subclause 14.2 considers only the use of the "TargetLis{" in an
XHR encoding control section.

14.2.143 The "TargetList" production is:

TargetList ::=
Targets™," +
| empty

Targets ::=
Typeldentification
| BuiltinTypeldentification
| 1dentifiersinContext
|dAmported Typesldentification

14.2.14 If the *TargetList" is a list of one or more "Targets" productions, then each of the "Targets" identifies pne or
more fargets (<-Fype"s to which the encoding instruction is assigned), but can also provide qualifying information for the
encod|ng jnstruction, restricting its application to encodings using a particular identifier in the target type definitior), or to
the usg of-the empty element tags for control characters specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5.

NOTE—The quatifymg imformation 1S oty present i the target 15 & pootear, bitstring, enumerated; Meger, or TeStitEed Tharacter
string type definition (see 14.2.2.9).

14.2.1.5 A "TargetList" of "empty" is permitted only in a type prefix (when it is the only permitted alternative) and in
the GLOBAL-DEFAULTS encoding instruction. In a type prefix, it identifies the type associated with the prefix. In the
GLOBAL-DEFAULTS encoding instruction, it identifies all "Type"s in the module.

14.2.1.6 The XER encoding instruction (possibly with associated qualifying information) is assigned to all the types
identified by the "TargetList" as specified in 14.2.1.10 to 14.2.1.16.

NOTE — It would be unusual, but not illegal, for a given "Type" to be identified more than once in the target list. In such cases,
clause 15 applies.

14.2.1.7 (Tutorial) Identification of the target(s) (and possible qualifying information) by the "Targets" production uses
one of five basic forms:
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a) use of a "typereference" (see 14.2.2), possibly followed by a dot-separated list of identifiers, identifying
either:

1) the "Type" in a type assignment (no identifiers present); or

2) the "Type" in a component of a type definition (which can include top-level components introduced
by the COMPONENTS OF construct — see 14.2.1.12); or

3) one of 1) or 2), plus a final identifier (preceded by a colon, not a dot) for an identifier used in the
target type definition, providing the qualifying information;

b) use of ALL as the last identifier in the a) form, identifying all of the "Type"s textually present in the type
definition (that is identified by the preceding type reference and dot-separated list of identifiers), or
qualifying information (preceded by a colon, not a dot) identifying all of the identifiers used for values of
a boolean, bitstring, enumerated, or integer type definition (that is identified by the preceding type
Teference and dot-Separated tistof Taentifiers) or identifying att uses of the XM empty-etementtags used
to represent some control characters (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5);

c) use of a "BuiltinTypeName" (see 14.2.3), identifying all "Type"s in the module that are defined by |use of
the corresponding built-in type name or constructor, possibly (in the case of BOOLEAN, BIT STRING,
ENUMERATED, INTEGER and restricted character string types only) followed by qualifying informatipn;

d) use of a list of "identifier"s followed by 1IN (or ALL followed by IN, or coMPONENTS followed Ly IN)
and the a) form above (see also 14.2.4), identifying:

1) the "Type" of the identified components of the a) form; or
2) (use of aLL) all "Type"s that textually occur within the "Type" identified by the a) form; or

3) (use of coMPONENTS) all "Type"s that are the top-level companerits of the "Type" identified by]the a)
form;

e) use of "ImportedTypesldentification” (see 14.2.5) identifies all the "typereference”s in the IMPOR[rS list
that are imported from a specified module.

NQTE 1 — The term "type definition" used in a) and b) above emphasizes that only textually present identifiers can bg used.
Idgntifiers cannot be used if the "Type" is a type reference.

NQTE 2 — In general a component can be referenced by use ofsa)\or d) above. If more than one component of a type if to be
referenced, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.

14.2.148 A bitstring or octetstring type with a contents:constraint that contains a type shall be treated as a type with a
single|component, using "*" as the component identifier, for the purpose of assigning a targeted instruction to the '[Type"
in the contents constraint.

14.2.19 A type definition that is a sequence=qf-or a set-of shall be treated as a type with a single component, usipg "*"
as the[component identifier, for the purpose‘ef assigning a targeted instruction to the "Type" that is the component|of the
sequenmce-of or set-of.

NQTE — It is also possible to identify this single component using the component identifier (if present).

14.2.110 If a target is a dummy type reference within a parameterized assignment, then in each instantiation|of the
paramgterized assignment, the'target inherits the final encoding instructions of the actual parameter (a "Type") aspigned
to thel dummy reference~_Such inheritance occurs before encoding instructions targeting the dummy referengce are
assigned to it. The speCification is legal only if the resulting final encoding instructions for all instantiations [of the
paramgterized type are-legal.

NQTE 1 - If theparameterized type is exported, the final encoding instructions for its dummy parameters are carried with if

NQTE 2 —<There are no mechanisms provided to assign encoding instructions directly to the "Type" of an actual parametgr in an
instantiation-of a parameterized type.

142111 If the target is a "SelectionType", the target inherits the final encoding instructions of the sdlected
alternative of the choice type referenced by the selection type, after which encoding instructions assigned to the
"SelectionType" are assigned.

14.2.1.12 If the target is a component produced as a result of the COMPONENTS OF transformation, the target inherits
the final encoding instructions of the component of the type referenced by the COMPONENTS OF, after which encoding
instructions assigned to the components produced by the COMPONENTS OF are assigned. Any encoding instructions for the
"Type" from which the components are extracted are ignored.

14.2.1.13 If the "Targets" production is "Typeldentification", then the targets it identifies are specified in 14.2.2.

14.2.1.14 If the "Targets" production is "BuiltinTypeldentification", then the targets it identifies are specified
in 14.2.3.

14.2.1.15 If the "Targets" production is "ldentifiersinContext", then the targets it identifies are specified in 14.2.4.
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14.2.1.16 If the "Targets" production is "ImportedTypesldentification”, then the targets it identifies are specified
in 14.2.5.

14.2.1.17 EXAMPLE: The example below shows an ASN.1 type definition followed by two different ways of
assigning XER encoding instructions in an XER encoding control section, and finally, the same ASN.1 type definition
with the XER encoding instructions assigned using type prefixes. All three approaches result in the same EXTENDED-
XER encoding.

The type definition is:
My-Type ::= SEQUENCE {
fieldl INTEGER,
field2 CHOICE {
first SEQUENCE OF INTEGER,
second SEQUENCE OF OBJECT IDENTIFIER }}

The XER encoding instructions in the encoding control section could be:
ATTRIBUTE fieldl IN My-Type
LIST first IN My-Type.field2

Alternatively, they could be:
ATTRIBUTE My-Type.fieldl
LIST My-Type.field2.first

The type definition with type prefixes is:
My-Type ::= SEQUENCE {

fieldl [[ATTRIBUTE] INTEGER,

field2 |CHOICE {

first [LIST] SEQUENCE OF INTEGER,

second SEQUENCE OF OBJECT IDENTIFIER } }

14.2.2 Target identification using an ASN.1 type reference and identifiers
14.2.201 The "Typeldentification" production is:

Typeldentification ::=
ALL
| ModuleAndTypeReference
ComponentReference ?
QualifyingInformationPart ?

ModuleAndTypeReference ::=
typereference
| modulereference " ."" typeteféerence

ComponentReference ::=

ComponentldList

ComponentldLists==
Componentld "." +

Componenfld”::=
identifier
| e

| ALL

QualifyinglnformationPart ::=

Qualifyinglnformation

Qualifyinglnformation
identifier
| ALL

14.2.2.2 A "Typeldentification" of ALL identifies all "Type"s in "TypeAssignment"s in the module.

14.2.2.3 The "ModuleAndTypeReference™" production identifies the "Type" that is assigned to the "typereference”. The
"modulereference” in "ModuleAndTypeReference” shall be the module reference for the module containing the
"EncodinglnstructionAssignmentList”, and the "typereference” shall be a type reference that is defined in the module. It
shall be used if and only if the "typereference” consists of the same characters as one of the keywords specified in 12.3,
otherwise the "typereference" alone shall be used.
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14.2.2.4 A symbol"*" identifies the "Type" of the (sole) component of a sequence-of or set-of type, or the type in a
contents constraint that contains a "Type".

NOTE - This form can be used even if the sequence-of or set-of component has an identifier, but the use of the identifier should
be preferred.

14.2.2.5 If aLL is used as a "Componentld", it shall be the last "Componentld" in the "ComponentldList" and shall not
be followed by "QualifyingInformation".

14.2.2.6 If the first "Componentld” in the "ComponentldList" (if present) is an identifier that is textually present (or
results from use of COMPONENTS OF) as a component identifier in the "Type" identified by the
"ModuleAndTypeReference", then it identifies the "Type" of that component. If it is not an identifier that is textually
present (or results from use of COMPONENTS OF) as a component identifier in the "Type" identified by the
"ModuleAndTypeReference", then this occurrence of "Typeldentification™ is not illegal, but does not identify any target.

NC — i 'll' d c c € EREIT c UE dSe(uc c, SCi, . €, Seque c-0 Orset-
of fype definition, or a bitstring or an octetstring type definition with a contents constraint that contains a "Type".

c Llype Ielele U Dy vIOUU AU TVPDER c

14.2.27 If a subsequent "Componentld" (except the last) in the "ComponentldList" (if present) is an identifier that is
textua)ly present as a component identifier in the "Type" identified by the previous "Componentld", theh,it identifjes the
"Type|" of that component. If it is not a component identifier that is textually present in the "Typg*/identified py the
previgus "Componentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any targe.

NQTE — The first use of "Componentld" can refer to components introduced by a COMPONENTS (OF. Components of those
commponents cannot be identified by subsequent "Componentld"s.

14.2.28 If the last "Componentld” in the "ComponentldList” (if present) is:

a) an identifier that is textually present as a component identifier in the+'Type" identified by the prpvious
"Componentld", then it identifies the "Type" of that component; thie encoding instruction shall be aspigned
to that "Type"; or

b) the keyword ALL; the encoding instruction shall be assigned.to all "Type"s that are textually presenfin the
type definition identified by the previous "Componentld”, which shall be a type with one or] more
components.

14.2.29 The "QualifyinginformationPart" shall not be present unless the "ModuleAndTypeReference” with the
"ComponentReference" (if present) identifies target(s) that are:

a) boolean types; or

b) bitstring types with named bits; or

C) enumerated types; or

d) integer types with named numbers; or
e) restricted character string types.

14.2.210 The “identifier" alternative of "Qualifyinglnformation” shall not be used wunlesy the
"ModulileAndTypeReference" with the™ComponentReference™ (if present) identifies a single target that is not a restricted
charagter string type, or identifies a target list all of whose types are the boolean type. The "identifier" shall|be an
identifier in the target type definition if the target is not a boolean type, or shall be true or false. The "identifier" is
qualifying information that-identifies that the encoding instruction applies only to encodings using that identifier.

14.2.211 The €rue and false alternatives of "Qualifyinginformation" for a boolean type specify qualifying
information that identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE apstract
valueg, respectively.

14.2.212 The ALL alternative of "QualifyingInformation™ shall not be used unless the target identifies (only) pne or
more [yp@ definitions for the types listed in 14.2.2.9. It shall not be used if the target identifies one or more resricted
character string target(s), unless the encoding instruction being applied is NAMESPACE. It specifies qualifying information
that identifies that the encoding instruction applies to all the identifiers in the type definitions, or in the case of a
restricted character string type, to all uses of the XML empty-element tags used to represent the control characters listed
in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5.

NOTE - It is not possible to use qualifying information with an "identifier" to selectively affect the representation of control
characters. Only aALL is possible in this case.

14.2.3 Target identification using a built-in type name
14.2.3.1 The "BuiltInTypeldentification" production is:

BuiltInTypeldentification ::=
BuiltinTypeName
BuiltinTypeQualifyingInformationPart ?
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14.2.3

constr

BuiltinTypeName::=
BIT STRING

| BOOLEAN

| CHARACTER STRING
| CHOICE

| DATE

| DATE-TIME

| DURATION

| EMBEDDED PDV

| ENUMERATED

| EXTERNAL

| GeneralizedTime

OF
or

| INTEGER

| NULL

| ObjectDescriptor

| OBJECT IDENTIFIER
| OCTET STRING

| oID-IRI

| REAL

| RELATIVE-OID

| RELATIVE-OID-IRI

| SEQUENCE

| SEQUENCE OF

| SET

| SET OF

| TIME

| TIME-OF-DAY

| UTCTime

| RestrictedCharacterStringType

BuiltInTypeQualifyingInformationPart ::=

BuiltInTypeQualifyingInformation

BuiltInTypeQualifyingInformation
identifier
| ALL

.2 The "BuiltInTypeldentification™ production specifies that the encoding instruction is to be applied to all 1

occurlences within the module ef\the corresponding built-in type or of a type defined using the corresp
Lictor.
.3 The "RestrictedCharacterStringType" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 41.

14.2.3

14.2.3
BIT S

NQ
14

14.2.3

.4 The "BuiltinTypeQualifyingInformationPart™" shall not be present unless the "BuiltinTypeName" is Bog
TRING, ENUMERATED, INTEGER, Or a restricted character string type.

TE — Only the arr form of "BuiltinTypeQualifyingInformation™ is permitted for a restricted character string ty|
2.2.10 and-the next subclause).

L5 _‘The “identifier" alternative of "BuiltinTypeQualifyinginformation” shall not be wused unles

"Built]

extual
nding

LEAN,

e (see

5 the

nTypeName" is BOOLEAN, and shall then be either true or false. It specifies qualifying informatig

n that

identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE abstract values,
respectively.

14.2.3.6 The ALL alternative of "BuiltinQualifyingInformation" specifies qualifying information that identifies that the
encoding instruction applies to all identifiers used in any instance of use of the "BuiltinTypeName" within the module
(or to all values of the BOOLEAN type definition, or to all the empty-element tags used in values of the specified restricted
character string type — see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5).

14.2.4
14.2.4

22

Use of identifiers in context
.1 The "ldentifiersinContext" production is:

IdentifiersInContext ::=
IdentifierList
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IN
Typeldentification

IdentifierList ::=
identifier '*,"" +
| ALL
|  COMPONENTS

14.2.4.2 "Typeldentification" is defined in 14.2.2, and identifies a type defined in a type assignment statement in the
module, or a component or sub-component of a type defined in the module. The "QualifyingIinformationPart” shall be

absent

14.2.4.3 The "Type" identified by the "Typeldentification™ shall be a sequence, set or choice type, and is called for the
purposes of this clause the identified "Type".

NQ
fo

14.2.4
encod
"ident

14.2.4
comp(
instru

14.2.4
"Type

14.2.9
14.2.5

14.2.5
of the

14.2.5
after

14.2.5

"typer
assign

type r

15

151
15.1.1

15.1.2)
instru

TE — The "Typeldentification™ in "ldentifiersinContext" cannot be used for a sequence-of or set-of type. Such use is prd
clarity, as it would be no less verbose than direct use of "Typeldentification" in "Targets".

L4 Each "identifier" in "ldentifierList" shall be the "identifier" of a component of the identified "Type". Th

fier" in the "ldentifierList".

.5 The use of aLL for "ldentifierList" specifies that all textually present components (and all textually f
nents of those components, to any depth) in the identified "Type" are targets to. which the XER en
tion is being assigned.

.6 The use of coMpoNENTS for "IdentifierList”" specifies that all components:(at'the first level) of the ide
" are targets to which the XER encoding instruction is being assigned.

Use of imported types identification
.1 The "ImportedTypesldentification" production is:

ImportedTypesldentification ::=
ALL IMPORTS FROM modulereference

.2 The "modulereference"” shall be one of the "moduleréferences used in one of the "GlobalModuleRefer
imports clause of the module.

.3 The XER encoding instruction is assigned tg each of the "typereference"s in the corresponding "Symbo
ne final encoding instructions produced by assignment in the exporting module have been assigned.

14 If an imported "typereference™ is exported from this module, the final encoding instructions inherited &
eference™ in a module that imports “it’are those inherited in this importing module, and are not affec
ment of encoding instructions ugihg an "ImportedTypesldentification". This assignment affects only the use
bference within this module.

Multiple assignment of XER encoding instructions

Order in‘which multiple assignments are considered
A "Type” which is not a "typereference" has initially an empty set of associated encoding instructions.

A \'Type" which is a "typereference” (which may be imported) has initially the set of final en

hibited

e XER

ng instruction is assigned to the "Type" of all the components of the identified "Type" that have a component

resent
oding

ntified

bnces”

IList",

y that
ed by
of the

oding
ctions

tions of the "Type" which was assigned to it when it was defined (possibly modified by encoding instry

Lo i ¥

assig
15.1.3

ot H +lo H da liat £ H i pu P | 1.4
uiournruic IIIIPUII.D moLur dil IIIIPUII.IIIU MouUuiItc — STT J.H‘.L.J).

Targeted encoding instructions for a "Type" (using an XER encoding control section) are assigned next,

in the

order in which the targeted encoding instructions appear in the XER encoding control section. If the "Type" is identified
by more than one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments of the same

encod

ing instruction to that "Type", in the order in which the elements occur in the "TargetList".

NOTE — The effect of 15.1.2 and 15.1.3 means that targeted assignment to a "Type" in a "TypeAssignment" is always over-ridden
by a targeted assignment to a "Type" defined using the corresponding "typereference”, no matter which targeted assignment
appears first in the XER encoding control section. However, if a targeted assignment is made to all the components of a type, and
also to an individual component of that type, the effect will depend on the order of the encoding instructions in the XER encoding
control section.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021)
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15.1.4  Prefixed encoding instructions (using a type prefix) assigned to a type are considered next, with the rightmost
(the innermost) prefixed encoding instruction considered first, and the leftmost (the outermost) prefixed encoding
instruction considered last.

15.1.5 As specified in 14.2.1.10, encoding instructions are assigned to a dummy parameter only after the final
encoding instructions for the actual parameter have been determined.

15.1.6  As specified in 14.2.1.11 and 14.2.1.12, a "SelectionType™ and the components produced by a COMPONENTS
oF transformation inherit first the final encoding instructions of the original type, and then have encoding instructions
targeted at them applied.

15.1.7 Each assignment of an encoding instruction produces a new set of associated encoding instructions, as
specified in 15.2 to 15.4.

15.2 Effect of assigning a negating encoding instruction

15.2.1  All assignments of a negating encoding instruction result in the removal (from the set of associated eng¢oding
instrugtions) of any encoding instruction of the same category. If there are no associated encoding fnstructions of a
differgnt category, the set becomes empty.

15.2.2  The NOT GLOBAL-DEFAULTS encoding instruction shall never be assigned.

15.2.3  For those encoding instructions with multiple categories (see 15.3), a negating eneoding instruction remojes all
the enfoding instructions in any of those categories.
NQTE — A negating encoding instruction never becomes part of the set of associated encodihg.instructions.

15.3 Multiple assignment of encoding instructions with multiple categories

15.3.1 The naME and TEXT encoding instructions (see clauses 28 and 31).can be assigned to a type to either:
a) change the associated tag name (no "QualifyingInformation™ present); or
NOTE — This applies only to the NaME encoding instruction.
b) change the "ExtendedXMLValue" encoding by:providing a new name for a specified "identifier" gresent
in the type definition ("Qualifyinginformation®, present that is not ALL); or

c) change the "ExtendedXMLValue" encoding’by providing a modification to be applied to all "identifier"s
present in the type definition ("Qualifyinglnformation" present that is ALL, with a target that is| not a
restricted character string type).

15.3.2 In case 15.3.1 b), the encoding instruction for a specified "identifier" is treated as a different category friom an
encod|ng instruction for any other "identifier’/and from an encoding instruction for 15.3.1 a).

15.3.3 In case 15.3.1 c), the encoding® instruction is expanded into a set of encoding instructions of type 15.8.1 b),
with gne encoding instruction for gach/'identifier" present in the type definition.

15.3.4 The pI-OR-COMMENT ‘encoding instruction (see clause 30) has four categories, corresponding to thg four
alternatives for "Position".

15.3.5 Subject to 15.3:3 to 15.3.4, subclause 15.4 specifies the rules for multiple assignment of XER en¢oding
instrugtions.

15.3.60 Each.@f )the alternatives of the GLOBAL-DEFAULTS encoding instruction is a separate category, but each
categdry of this.encoding instruction shall be assigned at most once.

15.4 \/] e:: lanment o X DR cncodinain on a ala alne-catedo

NOTE — Multiple assignment of XER encoding instructions of the same category is expected to be rare, except where an XML
encoding instruction is assigned globally, and an overriding (possibly negating) encoding instruction is assigned to specific types
or components. This subclause specifies the rules if multiple assignment of XER encoding instructions in the same category
occurs. This clause is also referenced by 15.3.5 for the treatment of multiple assignments of NAME, PI-OR-COMMENT, and TEXT
encoding instructions.

15.4.1  Assignments of positive encoding instructions result in the addition (to the set of associated encoding
instructions) of that XER encoding instruction if there are no other associated encoding instructions of the same
category.

15.4.2  Assignment of an ELEMENT encoding instruction is always equivalent to assignment of a NOT UNTAGGED
encoding instruction.
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15.4.3  If there is an encoding instruction of the same category in the set of associated encoding instructions, then that
encoding instruction is removed from the set, and the assigned XER encoding instruction is added.
NOTE - If encoding instructions are being assigned globally in an XER encoding control section, with the intention of overriding

them in specific cases, then the overriding has to be done using either a type prefix or a later encoding instruction in the XER
encoding control section, not an earlier one.

15.4.4 If a type that appears in a "ContentsConstraint”, in a "TypeConstraint”, or in a "TableConstraint”" is to be
encoded by EXTENDED-XER, then the final encoding instructions (as determined by the above rules) are used in
determining the encoding of that type. If a type appears in any other ASN.1 constraint, then all associated encoding
instructions are discarded.

155

15.5.l—Tabte—2—specifies—the—permittec—combimations—of —fimat—encoding—instroctions—for—=a—"Fype*—when a
GLOBAL-DEFAULTS 0f MODIFIED-ENCODINGS has been used. Column 1 lists all encoding instructions. Column, 2\jsts all
the erjcoding instructions that can be used in combination with the column 1 encoding instruction as fihal “en¢oding
instrugtions, but in many cases restrictions apply that are listed in the applicable clauses.

NQTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a type.

Permitted combinations of final encoding instructions

Table 2 — Permitted combinations of final encoding instructions with MODIFEIED-ENCODINGS

Encoding instruction Permitted other encoding.instructions

ANY-ATTRIBUTES (see clause 18)

ELEMENT, NAME, NAMESPACE

AhY—ELEMENT (see clause 19)

ELEMENT, NAME, NAMESPACE

ATTRIBUTE (see clause 20)

BASE64, DECIMAL, ELEMENT, LIST, NAME, NAMESPACE, TEXT
USE-NUMBER, USE-QONAME, USE-UNION, WHITESPACE

~

BASE64 (see clause 21)

ATTRIBUTE, DEFAULT-EOR-EMPTY, ELEMENT, NAME, NAMESPA(CE,

PI-OR-COMMENT, UNTAGGED

DECIMAL (see clause 22)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,

PI-OR-COMMENT,, UNTAGGED

DEFAULT-FOR-EMPTY (see clause 23)

BASE64, DECIMAL, ELEMENT, EMBED-VALUES, LIST, NAME,
NAMESPACE (/)PI-OR-COMMENT, TEXT, USE-NIL, USE-NUMBER,
USE-ORDER, USE-QNAME, USE-UNION, WHITESPACE

E[LEMENT (See clause 24)

Equivalent to NOT UNTAGGED

EMBED-VALUES (see clause 25)

DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE, PI-OR-
COMMENT, USE-NIL, USE-ORDER

LIST (see clause 27)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPA(E,

PI-OR-COMMENT, UNTAGGED

NRME (see clause 28)

No restrictions

NAMESPACE (see clause 29)

No restrictions

PIL-OR-COMMENT (see clause 30)

BASE64, DECIMAL, DEFAULT-FOR-EMPTY, ELEMENT, EMBED-
VALUES, LIST, NAME, NAMESPACE, TEXT, USE-NIL,

USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION,
WHITESPACE

TEXT (See clause-31)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPA(CE,

PI-OR-COMMENT, UNTAGGED

UNTAGGED" (see clause 32)

BASE64, DECIMAL, LIST, NAME, NAMESPACE, TEXT, USE-
NUMBER, USE-QNAME, USE-UNION, WHITESPACE

USE=NIL (see clause 33)

DEFAULT-FOR- —

NAMESPACE, PI-OR-COMMENT, USE-ORDER

USE-NUMBER (see clause 34)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,

PI-OR-COMMENT, UNTAGGED

USE-ORDER (See clause 35)

DEFAULT-FOR-EMPTY, ELEMENT, EMBED-VALUES, NAME,
NAMESPACE, PI-OR-COMMENT, USE-NIL

USE-QNAME (see clause 36)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,

PI-OR-COMMENT, UNTAGGED

USE-TYPE (see clause 37)

ELEMENT, NAME, NAMESPACE, PI-OR-COMMENT

USE-UNION (see clause 38)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,

PI-OR-COMMENT, UNTAGGED

WHITESPACE (see clause 39)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,

PI-OR-COMMENT, UNTAGGED
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15.5.2 Table 3 specifies the permitted combinations of final encoding instructions when a GLOBAL-DEFAULTS of
MODIFIED-ENCODINGS has not been used. Column 1 lists all encoding instructions that are permitted as final encoding
instructions if a GLOBAL-DEFAULTS Of MODIFIED-ENCODINGS has not been used. Column 2 either says "Not permitted”
or lists all the encoding instructions that can be used in combination with the column 1 encoding instruction as final
encoding instructions, but in many cases restrictions apply that are listed in the applicable clauses. "Not permitted"
means that that encoding instruction cannot be used as a final encoding instruction if a8 GLOBAL-DEFAULTS Of MODIFIED-
ENCODINGS has not been used.

NOTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a "Type".

Table 3 — Permitted combinations of final encoding instructions with N0 MODIFIED-ENCODINGS

| Ercodingtastracton Permitted-otherencoehigHStraeHoRs

AhY—ATTRIBUTEs Not permitted

AhY—ELEMENT Not permitted

AITTRIBUTE BASE64, LIST, NAME, TEXT, USE-NUMBER, WHITESPACE

BlASE64 ATTRIBUTE, NAME, PI-OR-COMMENT

DF:CIMAL Not permitted

DEFAULT-FOR-EMPTY Not permitted

E[LEMENT Not permitted

EMBED-VALUES Not permitted

LIST ATTRIBUTE, NAME, PI-OR-COMMENT

NRME ATTRIBUTE, BASE64, LIST, PI-OR*COMMENT, TEXT, USE-

NUMBER, WHITESPACE

NRMESPACE Not permitted

PI-OR-COMMENT BASE64, LIST, NAME, TEXT, USE-NUMBER, WHITESPACE

TEXT ATTRIBUTE, NAME, PI-OR-COMMENT

UNTAGGED Not permitted

USE-NIL Not permitted

USE-NUMBER ATTRIBUTE, NAME, PI-OR-COMMENT

USE-ORDER Not permitted

USE-QNAME Not perniitted

USE-TYPE Not-permitted

USE-UNION Notpermitted

WHITESPACE ATTRIBUTE, NAME, PI-OR-COMMENT
16 XER encodingdnstruction support for XML namespaces and qualified names
16.1 W3C XML Namespaces defines concepts and rules governing necessary qualifiers and mechanisms to pnsure
that ah XML element-name or attribute name can be correctly identified with a corresponding specification [of the
associpted semantics:
16.2 W3E- XML Namespaces defines an XML namespace as a collection of unambiguous names, identifiefl by a
URI, hieh dre used in XML documents as element types and attribute names. The URI that identifies a namespace is
called|theonamespace name. In this Recommendation | International Standard, namespaces are also used to qualify the
values Y i ing instructl USE-QNAME u Name

(see W3C XML Schema, Part 2, 3.2.18).

16.3 Type reference names and identifiers can (but need not) be assigned a hamespace.

NOTE — This Recommendation | International Standard uses a namespace name that is, by default, a form of URI based on ASN.1
object identifiers (see clause 29). All other forms of URI can be used to assign a namespace name to the names in an ASN.1
module.

16.4 Whether or not a type is part of an XML namespace (and if so its namespace name) is determined by the
presence (or absence) of a final NAMESPACE encoding instruction.

NOTE — A NaMESPACE encoding instruction can only be present if a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding
instruction is also present in the XER encoding control section (see 29.2.1).
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16.5 A namespace is identified by the "NameSpaceSpecification" production that provides the Uniform Resource
Identifier for the namespace, and optionally a recommended namespace prefix. The "NameSpaceSpecification" is
specified in clause 29.

16.6 Names of XML elements and attributes in an EXTENDED-XER encoding are generated from several sources.
The subclauses of 16.8 list the sources of XML element and attribute names, identify what namespace they are part of,
and specify whether they are to be namespace-qualified names or not.

16.7 An XML element name, an XML attribute name, or a value of a type identification attribute may (but need not)
have a final NAMESPACE encoding instruction on the "Type" that generates the name. If it does, then the name shall be a
namespace-qualified name in the encoding. (The namespace-qualification in an encoding can be done either explicitly
using a defined XML namespace prefix, or indirectly by establishing a default XML namespace for a scope that includes
the use of the name or of the value.) If there is no NAMESPACE encoding instruction on a "Type" that generates a name,
then the-nrame-is-hota-Ramespace-qualified-name—Names-that are-notnamespace-gualified-names-are-called-ungualified
named, and shall not occur in the scope of an established default XML namespace.

NQTE — BASIC-XER does not support XML namespaces, and namespace-qualified names never occur in(BASIC-XER
engodings.

16.8 In the following subclauses, the term "ASN.1 namespace" refers to the namespace/-whose name and
recommended prefix are specified in 16.9. The term "assigned namespace" refers to the namespace assigned py the
NAMEYPACE encoding instruction to a type. If generated names are not from the ASN.1 namespace, and there is np such
assignment of a namespace name, then the XML element names, XML attribute names, and(values of type identifjcation
attribytes are unqualified names.

16.8.) In all the subclauses of this 16.8, the element names and attribute names:in the XML tags (whether| XML
emptytelement tags or start tags) are namespace-qualified names in an encoding if and only if the generating "Tyge" has
a final NAMESPACE encoding instruction.

16.8.2 Element names in XML empty-element tags used for control €haracters (see Rec. ITU-T X.680 | ISD/IEC
8824-1, 12.15.5) have no namespace unless one is assigned by the application of a NAMESPACE encoding instruction to
the regtricted character string type with qualifying information of ALL:

16.8.3  Element names in XML empty-element tags used for Walues of the integer, enumerated, bitstring typgs, and
specigl values of real types (see Rec. ITU-T X.680 | ISONEC 8824-1, 19.9, 20.8, 21.6 and 22.9) will always be
unqualified names (see 16.7) in an encoding of these types.

16.9 The namespace of the type identification attribute (see clause 37) and of the nil identification attribue (see
clause] 33) is the control namespace, which is, by default, the ASN.1 namespace, unless a different control namespace is
speciffed by a GLOBAL-DEFAULTS encoding -instruction (see clause 26). The ASN.1 namespace has a name of
"urnjoid:2.1.5.2.0.1" (see 40.3), and a-recommended namespace prefix of "asn1i". (See also 26.3.2.)

16.10| For an octetstring type with a.contents constraint that specifies an EXTENDED-XER encoding, any apstract
value |of the octetstring type shall be-a-complete EXTENDED-XER encoding of a value of an ASN.1 type (sep Rec.
ITU-T X.682 | ISO/IEC 8824-3, 11.5-and 11.6), and shall contain all necessary namespace declarations for all prefixed
and unprefixed qualified names-present in the octetstring abstract value.

NQTE — Such an octetstring-type is encoded as an "xmlhstring" or "Base64OctetStringValue". Any namespace declgrations

prasent in the XML document that contains the "xmlhstring"” or "Base64OctetStringValue" do not include in their scope the|names
prgsent in the octet string:

16.11| When antepen type is encoded as an "xmlhstring" or "Base64XMLOpenTypeFieldVal”, and the encoding rules
used for the caoritained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" shall be
the hekadecimal~or base64 representation (respectively) of an octet string that is a complete EXTENDED-XER eng¢oding
of a vhlue<of(the contained type, and shall contain all necessary namespace declarations for all prefixed and unprefixed
qualiffed-names present in it.

NOTE — Any namespace declarations present in the XML document that contains the "xmlhstring” or the
"Base64XMLOpenTypeFieldVal" do not include in their scope the names present in the octet string.

17 Specification of EXTENDED-XER encodings

The specification of EXTENDED-XER encodings uses the productions specified in the following subclauses. These
productions allow all of the syntax of the corresponding productions used by BASIC-XER (of the same name but with
"Extended" removed), but provide additional syntax that is allowed in EXTENDED-XER encodings. The use of this
additional syntax is determined by the application of XER encoding instructions, and is specified in clauses 18 to 39.
NOTE — The alternative productions available are frequently restricted by the use or non-use of a GLOBAL-DEFAULTS encoding

instruction with the MODIFIED-ENCODINGS keyword (see 10.2.7 and 10.2.8). In particular, the use of empty-element or text
encodings for some built-in types is controlled by this.
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17.1
17.1.1
17.1.2

The XML document element
The XML document element shall be an "ExtendedXMLTypedValue".
"ExtendedXMLTypedValue" is:

ExtendedXMLTypedValue ::=
<" & TypeNameOrModifiedTypeName AttributeList "*>""
ExtendedXMLValue
"</" & TypeNameOrModifiedTypeName **>"
| "<" & TypeNameOrModifiedTypeName "' />""

NOTE - The differences from the "XMLTypedValue" production are the inclusion of a possibly empty "AttributeList", and the
use of an "ExtendedXMLValue" instead of an "XMLValue" for the contents of the XML element.

17.1.
17.1.4

17.1.5
"Type]

17.1.6
instan
NQ

an
17.2
17.2.1

17.2.2
specif
identi

17.2.3

I'ypeNarmeOrivioairiea rypenNarme IS detined 1n 17.Z.
"AttributeList" is defined in 17.3.

"ExtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue™ of the typeidentified
NameOrModifiedTypeName".

The second alternative of "XMLTypedValue" (use of an XML empty-element tag).ean”be used only
Ce of the "ExtendedXMLValue" production is empty.

TE — If the "ExtendedXMLValue" production was an "xmlcstring” containing only "white<space”, this would not be
the second alternative could not be used.

The "TypeNameOrModifiedTypeName' production

"TypeNameOrModifiedTypeName" is:

TypeNameOrModifiedTypeName ::=
NonParameterized TypeName
| QualifiedOrUnqualifiedName

"NonParameterizedTypeName" is defined in Rec.xITU-T X.680 | ISO/IEC 8824-1, 14.2, and is us

ies an ASN.1 type.

used {f and only if there is a final NAME or NAMESPACE encoding instruction applied to the type (see claug

othery

17.3
17.3.1

17.3.2

17.3.3
clause)

ise the "NonParameterizedTypeName'shall be used.

The "AttributeList™ production
The "AttributeList" is:

AttributeList ::=
Attribute ,AttributeList
| empty.

The "Attribute” is defined in 20.3.3.

The~"AttributeList" shall be empty unless the application of final encoding instructions requires its us
5 20,'33, and 37).

by the

if an

empty,

bd (as

ed in that subclause and in Rec. ITU-T X.680 | ISQHEC 8824-1, 14.3 to 14.7) as an XML element nanme that

"QualifiedOrUnqualifiedName" is specified’in 29.3.2. The "QualifiedOrUnqualifiedName" alternative shall be

e 28),

e (see

17.3.4

17.4
17.4.1

28

The "Attribute™s In the "AttributeList™ shall be preceded by “white-space™ (see 5.1.4).

The ""ExtendedXMLValue" production
"ExtendedXMLValue" is:

ExtendedXMLValue ::=
ExtendedXMLBuiltinValue
| ExtendedXMLObjectClassFieldValue
| empty
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ExtendedXMLBuiltinValue ::=
XMLBItStringValue
| XMLBooleanValue
| ExtendedXML CharacterStringValue
| ExtendedXMLChoiceValue
| XMLEmbeddedPDVValue
| ExtendedXMLEnumeratedValue
| XMLExternalValue
| XML InstanceOfValue
| ExtendedXMLIntegerValue
| XMLIRIValue
| XMLNullValue
| XML ObjectldentifierValue
| ExtendedXMLOctetStringValue
| ExtendedXMLRealValue
| XMLRelativelRIValue
| XMLRelativeOIDValue
| ExtendedXMLSequenceValue
| Extended XML SequenceOfValue
| Extended XML SetValue
| Extended XML SetOfValue
| ExtendedXMLPrefixedValue

ExtendedXMLCharacterStringValue ::=
ExtendedXMLRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

ExtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

ExtendedXMLObjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

ExtendedXMLOpenTypeFieldVal ::=
Extended XML TypedValue
| Base64XMLOpenTypeFieldVal
| xmlhstring

ExtendedXMLOctetStringValue ::=
ExtendedXMLTypedValue
| Base64 XML OctetStringValue
| xmlhstring

ExtendedXMLReéalValue ::=
XMLRealValue
| ModifiedXMLRealValue

ExtendedXML IntegerValue ::=
XML IntegerValue
['Modified XML IntegerValue

ExtendedXMLPrefixedValue ::=
ExtendedXMLValue

17.4.2  The alternatives of "ExtendedXMLBuiltinValue" whose production names do not start with "Extended", and
their use to encode abstract values, are fully specified in Rec. ITU-T X.680 | ISO/IEC 8824-1 (see 17.10 and 17.2 of that
Recommendation | International Standard) and (for "XMLFixedTypeFieldval® and the third alternative of
"ExtendedXMLOpenTypeFieldVal™) in Rec. ITU-T X.681 | ISO/IEC 8824-2, 14.6.

17.4.3  The "Base64XMLRestrictedCharacterStringValue™ is defined in 21.3.5 and shall only be used as specified in
that subclause.

17.4.4  The "ExtendedXMLChoiceValue" is defined in 17.5 and shall only be used as specified in that subclause.
17.4.5 The "ExtendedXMLEnumeratedValue" is defined in 34.3 and shall only be used as specified in that subclause.
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17.4.6  The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are defined in 17.6 and shall only be used
as specified in that subclause.

17.4.7  The "ExtendedXMLSequenceOfValue™" and "Extended XML SetOfValue" are defined in 17.7 and shall only be
used as specified in that subclause.

17.4.8  The "Base64XMLOctetStringValue" and "Base64XMLOpenTypeFieldVal" are defined in 21.3.2 and 21.3.4
and shall only be used as specified in those subclauses.

17.4.9 The "ModifiedXMLIntegerValue" is defined in 17.8 and shall only be used as specified in that subclause.
17.4.10 The "ModifiedXMLRealValue" is defined in 17.9 and shall only be used as specified in that subclause.

17.4.11 The "empty" alternative of "ExtendedXMLValue" shall only be used as specified in clause 23.

NQIE — The other alternatives of "ExtendedXMI Value" can also produce an "empty" lexical item. This subclause does not affect
the use of such occurrences.

175 The ""ExtendedXMLChoiceValue' production
1751 The "ExtendedXMLChoiceValue" is:

Extended XML ChoiceValue ::=
"<" & TagName AttributeList "">"
ExtendedXMLValue
"</" & TagName "'>"
| Extended XML Value

TagName ::=
IdentifierOrModifiedldentifier
IdentifierOrModifiedldentifier ::=
identifier
| QualifiedOrUnqualifiedName
17520  The "QualifiedOrUnqualifiedName" is defined in 29:3:2. The "QualifiedOrUnqualifiedName" shall be @ised if
and only if there is a final NaAME encoding instruction (see clause 28), or a final NAMESPACE encoding instruction gpplied
to the type (see clause 29), otherwise the "identifier" shall®e used.

NQTE - If "identifier" is used, then the encoding cannot.include an XML default namespace declaration with a scope that includes
theg use of that “identifier” (see 16.7).

17.5. The "AttributeList" and its use is defined in 17.3 and the clauses it references.

17.5. The "ExtendedXMLValue" in “both alternatives of the "ExtendedXMLChoiceValue" shall be the
"ExtemdedXMLValue" of the selected alternative of the choice type.

17.5.5 The second alternative of. “Extended XML ChoiceValue" shall be used if either:
a) the selected alternative of the choice type has an UNTAGGED final encoding instruction (see clause 32); or

b) the choice type_has a USE-TYPE or USE-UNION final encoding instruction (see clauses 37 and 38).

NQTE — This means-that' the presence of these final encoding instructions results in the omission of XML tags as a|choice
determinant, and choice/determination has to occur by other means (see clauses 37, 38 and Annex B).

17.6 The *ExtendedXMLSequenceValue™ and ""ExtendedXMLSetValue™ productions
17.6.) “The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are:

tan PAAVA W 1 B PP TRPN NLoliio - -
CATCTTOC U7 VI oSO Ut Tt vV arac— =

ExtendedXMLComponentValueL.ist
| empty

ExtendedXMLSetValue ::=
ExtendedXMLComponentValueL.ist
| empty

ExtendedXMLComponentValueList ::=
ExtendedXMLNamedValue
| ExtendedXMLComponentValueList ExtendedXMLNamedValue

ExtendedXMLNamedValue ::=
"<'" & TagName AttributeL.ist *'>""
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ExtendedXMLValue

"</" & TagName ">
| ExtendedXMLValue

17.6.2  The "empty" alternatives of "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" shall only be used
if no component of the sequence or set type (to any depth), after resolution of all type references and after application of
all final encoding instructions, produces an "ExtendedXMLNamedValue".
NOTE — This includes (but is not limited to) the cases in which all components are marked DEFAULT or OPTIONAL and all
values are omitted; have a final UNTAGGED encoding instruction and their values have an empty encoding; have a final ATTRIBUTE
encoding instruction. It also includes combinations of the above, and the case in which the type notation is SEQUENCE {} or SET
{1

17.6.3 The "TagName" is defined in 17.5.1. The "QualifiedOrUnqualifiedName" in the
"IdentifierOrModifiedldentifier" form of "TagName" shall be used if and only if there is a final NAME Or NAMESPACE
encod|ng instruction applied to the type (see clause 29), otherwise the "identifier" shall be used.

17.6. The "AttributeList" and its use is defined in 17.3 and the clauses it references.

17.6. The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValue'\><shall be the
"ExtendedXMLValue" of the component of the sequence or set type.

17.6.60 The second alternative of "ExtendedXMLSequenceValue" and "ExtendedXMLSetValug” shall be used|if and
only if the alternative has an UNTAGGED final encoding instruction (see clause 32).

17.7 [ The "ExtendedXMLSequenceOfValue™ and ""ExtendedXMLSetOfValue™ productions
17.7.1] The "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValué'' are:

ExtendedXMLSequenceOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemL.ist
| empty
| ExtendedXMLListValue

ExtendedXMLSetOfValue ::=
ExtendedXMLValueL.ist
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLValueList ::=
ExtendedXMLValueOrEmpty
| Extended XML ValueOrEmpty ExtendedXMLValueL.ist

ExtendedXMLValueOfEmipty ::=
ExtendedXMLValue
| <" & TypeNameOrModifiedTypeName **/>"

ExtendedX MkDPelimitedltemList ::=
ExtendedXMLDelimitedltem
PExtended XML Delimitedltem ExtendedXMLDelimitedltemL.ist

ExtendedXMLDelimitedltem ::=
"<" & TypeNameOrModifiedTypeName AttributeList **>""
ExtendedXMLValue
< (<3 |ype|\|ameur|V|00iriea I'ypeName >
| <" & ldentifierOrModifiedldentifier AttributeList **>"
ExtendedXMLValue
"'</" & ldentifierOrModifiedldentifier *'>""
| ExtendedXMLValue

17.7.2 The use of the alternatives of "ExtendedXMLSequenceOfValue", "ExtendedXMLSetOfValue" and of
"ExtendedXMLValueList" shall be in accordance with the use of the corresponding alternatives of
"XMLSequenceOfValue", "XMLSetOfValue" and of "XMLValueList" (respectively) as specified in Rec. ITU-T X.680 |
ISO/IEC 8824-1, clauses 26 and 28, except that if a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-
ENCODINGS keyword is present, "ExtendedXMLValueList" shall never be used (see also 10.2.7 g).
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17.7.3  The "ExtendedXMLListValue" is defined in 27.3.2. These alternatives of "ExtendedXMLSequenceOfValue"
and "ExtendedXMLSetOfValue" shall be used only if there is a final LIST encoding instruction (see clause 27) on the
sequence-of or set-of type.

17.7.4  The first alternative of the "ExtendedXMLDelimitedItem" shall be used if and only if the sequence-of or set-of
type does not contain an "identifier" and the component does not have a final UNTAGGED encoding instruction. The
following subclauses apply.

17.7.4.1 If the component of the sequence-of or set-of type is a "typereference" or an "ExternalTypeReference"
(possibly with one or more "TypePrefix"s), then the "TypeNameOrModifiedTypeName" shall be the "typereference" or
the "typereference” in the "External TypeReference", respectively, possibly modified in accordance with any final NAME
and NAMESPACE encoding instructions applied to the component (see clause 28).

17.7.4.2 If the component of the sequence-of or set-of type (after ignoring any occurrences of "TypePrefix™) is not a
"typereference” or an "ExternalTypeReference”, then the "TypeNameOrModifiedTypeName™" shall b[ the

"xmlapnltypename" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, Table 4, corresponding to the built-in‘type|of the
compg@nent, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the-com
(see clause 29).

onent

17.7.5 The second alternative of the "ExtendedXMLDelimitedltem™ shall be used if and only(if the sequencg-of or
set-of [type contains an "identifier" and the component does not have a final UNTAGGED encoding instruction. The
"IdengfierOrModifiedldentifier" shall be that "identifier”, possibly modified in accordance with any final NaME and
NAMEYPACE encoding instructions applied to the component (see clauses 28 and 29).

17.7.60  The third alternative of "ExtendedXMLDelimitedltem" shall be used if-and only if the component jof the
sequeice-of or set-of type has a final UNTAGGED encoding instruction (see clause 32).

17.7.7 The "ExtendedXMLValue" in all the alternatives of the "ExtendedXMLDelimiteditem" shall ke the
"ExtemdedXMLValue" of the repeated component of the sequence-of or set-of\type.

17.7.8 The "TypeNameOrModifiedTypeName" in the "ExtendedXMLValueOrEmpty" shall be| the
"xmlapnltypename" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1; Table 4, corresponding to the built-in type|of the
compg@nent, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the component
(see clause 29).

17.8 The "ModifiedXMLIntegerValue' production
17.8.1 The "ModifiedXMLIntegerValue" is:

ModifiedXMLIntegerValue ::=
ModifiedXMLSignedNumber
| TextInteger

ModifiedXMLSignedNumber ::=
modifiedXMLNumber
| =" & modjfied XMLNumber
| "'+" & modifiecdXMLNumber

17.8.2 This alternafive of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL-DEFRULTS
encod|ng instructiop,With a MODIFIED-ENCODINGS Keyword is assigned.

17.8.3 ThelmodifiedXMLNumber" lexical item shall consist of one or more digits.
NQTE & ~The "modifiedXMLnumber" lexical item is mapped to an integer value by interpreting it as decimal notation.
NQTE-2 — This lexical item differs from "number" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.8) lexical item, only begause it

a HS |. T PO H ITaX LIRS
permtsany-Rumoer-oreatg—o atgits:

17.8.4  Any positive integer value can be encoded using either the first or the third alternative of
"Modified XMLSignedNumber", as an encoder's option. A negative integer value shall be encoded using the second
alternative. The integer value zero can be encoded using any of the three alternatives, as an encoder's option.

17.8.5 "Textinteger" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9, and provides an alternative encoding (as
an encoder's option) for integer values that have a "NamedNumber" definition.

17.9 The ""ModifiedXMLRealValue' production
17.9.1  The "ModifiedXMLRealValue" is:
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ModifiedXMLRealValue ::=
ModifiedXMLNumericRealValue
| XMLSpecialRealValue
| XMLDecimalMinusZeroRealValue

ModifiedXMLNumericRealValue ::=
modifiedXMLRealNumber
| ""-"" & modifiedXMLRealNumber
| "+ & modified XMLRealNumber

17.9.2  This alternative of "ExtendedXMLRealValue" (see 17.4) shall only be used if a GLOBAL-DEFAULTS encoding
instruction with a MODIFIED-ENCODINGS keyword is assigned.

17.9.3 The "modifiedXMLRealNumber" lexical item 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 that,is pne or
more gligits. 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 exponent which is one or more digits.

NQTE — This lexical item differs from the "realnumber” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.9) lexical|item only jecause
it germits any number of leading zeros in the exponent.

17.9. Any positive real value and the real value plus zero can be encoded using either the first(or the third altefnative
of "ModifiedXMLNumericRealValue", as an encoder's option. Any negative real value shall"be encoded usipg the
secondl alternative of "ModifiedXMLNumericRealValue". The real value minus zero shall_be“encoded using the gecond
alterntive.

17.9.5 The "XMLDecimalMinusZeroRealValue" is defined in 22.3.2 and shallonly be used as specified in that
subclguse.

NQTE - The peciMaL encoding instruction defined in 22.3.2 provides this production as an alternative representation [for the
pogitive zero abstract real value, but requires that the minus zero abstract valuedejexcluded from the type to which it is applied.

18 The ANY-ATTRIBUTES encoding instruction

18.1 General
18.1.1  The "AnyAttributesinstruction” is:

AnyAttributesinstruction ::=
ANY-ATTRIBUTES TargetList:NamespaceRestriction ?
| ANY-ATTRIBUTES NamespaceRestriction ? *]" TargetList

NamespaceRestriction ::=
FROM URIList
| ExcEPT URIList

URIList ::=
QuotedURIgrAbsent
| URI Lsist)QuotedURIorAbsent

QuotedUR1orAbsent ::=
QuotedURI
|'ABSENT

18.1.20 ““The "TargetList" production is defined in 14.2.
18.1.3  The "QuotedURI" is defined in 29.1.1.

18.1.4  This encoding instruction is assigned to an ASN.1 type that is a sequence-of or set-of type with a UTF8String
component whose value provides zero, one or more attribute names and values (one in each UTF8String), each of
which is subject to any "NamespaceRestriction" that is present (see 18.2).

NOTE — Although sequence-of may be used for the specification of the attributes, this use of sequence-of does not imply that
order is semantically significant, and the encoding/decoding process may result in a different order of the components of the
sequence-of.

18.1.5  The content of each UTF8String is encoded as an "Attribute” of the enclosing XML element. The name of the
sequence-of or set-of component is ignored.

18.1.6  The FroM and EXCEPT clauses (if present) identify lists of namespace names, or the special keyword ABSENT.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021) 33


https://standardsiso.com/api/?name=e799f0661d5f9c2a36a5b617b0ce5c56

ISO/IEC 8825-4:2021 (E)

18.1.7 FROM restricts attribute names to be namespace-qualified names from one of the specified namespaces. If
ABSENT is present in the "URIList", unqualified names can also be used.

18.1.8  ExCEPT allows namespace-qualified names from any namespaces except those listed. It also allows unqualified
names unless ABSENT is present in the "URIList".

18.2 Restrictions

18.2.1  An ASN.1 type shall not have this final encoding instruction unless it is a set-of or sequence-of type with a
component that is a UTF8String type.

18.2.2 A type with this final encoding instruction shall only be used as a component of an enclosing sequence or set
type, and the component shall not be marked opPTIONAL or DEFAULT. There shall only be one such component in the
enclogmgtype:

18.2.3 A sequence-of or set-of type with this final encoding instruction is required to have a constraintapplied to it
that imposes the format and content specified in 18.2.6 to 18.2.11 on each occurrence of the UTF8string,) by refgrence
to thig|clause 18 or otherwise.

NQTE — It is recommended that the constraint on the sequence-of or set-of type be expressed as:

(CONSTRAINED BY
{/* Each UTF8String shall conform to the "AnyAttributeFormat" speeified in
Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 18. */})

18.2.4 There shall be no final UNTAGGED encoding instruction on either the type ‘that has this final eng¢oding
instrugtion or on the enclosing type.

18.2.5 Each "URIList" shall contain at most one occurrence of ABSENTvand shall not contain two idgntical
"QuotpdURI"s.

18.2.60 The format of each uTF8string shall conform to the production "AnyAttributeFormat":

AnyAttributeFormat ::=
URI ?
NCName & "'="" & xmlcstring

18.2.71 See 29.1.4 for the definition of the "URI". production, and 29.1.7 for the definition of the "NCIName"
produgtion. The "xmlcstring"” lexical item is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.

18.2.8  If there is a "NamespaceRestriction™ of FroM, then the "URI" in "AnyAttributeFormat" shall be the "URII" in a
"QuotpdURI" in the "URIList", and may be absent only if the keyword aBSENT occurs in the "URIList".

18.2.9 If there is a "NamespaceRestriction" of ExCEPT, then the "URI" in "AnyAttributeFormat” shall not pe the
"URI'lin a "QuotedURI" in the "URIList", and shall not be absent if the keyword ABSENT occurs in the "URIList"

18.2.10 The "xmlcstring” shall(be-a syntactically correct XML attribute value (defined in W3C XML, clapise 3)
preceded and followed by either.a single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
charagter.

18.2.11  Application of\this encoding instruction and the ATTRIBUTE encoding instruction to different compongnts of
the enflosing type shall.not violate 20.3.11.

18.2.12 This eficoding instruction shall not be assigned unless there is a GLOBAL-DEFAULT MODIFIED-ENCOPINGS
encod|ng instruction in the XER encoding control section.

18.2.183 ~ Astype with this final encoding instruction shall not also have any of the final encoding instructions LIS, PI-
OR-COMMENT O UNTAGGED

NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, DEFAULT-FOR-EMPTY, EMBED-VALUES,
TEXT, USE-NIL, USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

18.2.14 There shall be no qualifying information in the "TargetList".

18.3 Effect on encodings
18.3.1  Ifthe type is encoded as a top-level type, this encoding instruction shall be ignored.

18.3.2 The "ExtendedXMLNamedValue" for this component shall not be included in the
"ExtendedXMLSequenceValue" or "ExtendedXMLSetValue" of the enclosing sequence or set type. Instead, the value of
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the enclosing type shall be encoded using the value of each uTF8string as an "Attribute” (see clause 20) of the
enclosing element as specified below.

18.3.3  The encoder shall:
a) treat each "URI" that is present in a UTF8String as requiring that the following "NCName" (the attribute
name) be namespace-qualified with the namespace specified by the "URI", and treat the absence of a
"URI" in a uTF8String as specifying that the following "NCName" shall not be namespace-qualified, and
shall then remove the "URI" from the uUTF8String; and
b) insert into the encoding any necessary namespace declarations with scopes that include the inserted
attributes, in order to ensure that the required namespace-qualification of the "NCName"s identified in a)
above can be achieved; and
c) insert each uTF8String (after the "URI" has been removed) as an attribute in the enclosing element,
inserting namespace prefixes as necessary before each "NCName" in order to ensure that the requirgments
of a) above are satisfied.
18.3.4  The order of all attributes in the enclosing element (resulting from the presence of one or more-compongnts of
the enflosing type with a final ATTRIBUTE or ANY-ATTRIBUTES encoding instruction) is an encoder’s option.
18.3.5 An EXTENDED-XER decoder shall generate a uTF8string in the format of 18.2.6 for, '€ach attribute|in the
encloging element that is not from the control namespace, and whose name is not that of the identifier (possibly madified
in accprdance with any final NAME or NAMESPACE encoding instructions) of another component’of the enclosing type that
has a final ATTRIBUTE encoding instruction.
19 The ANY-ELEMENT encoding instruction
19.1 General
19.1.)  The "AnyElementinstruction" is:
AnyElementinstruction ::=
ANY-ELEMENT TargetList NamespaceRestriction ?
| aANY-ELEMENT NamespaceRestriction 27" TargetList
19.1.21  The "TargetList" production is defined in 142.
19.1.3  The "NamespaceRestriction™ is defined i 18.1.
19.1.4 This encoding instruction enables_an ASN.1 type that is an octetstring or a UTF8String to provifle the
specif]cation of a single XML element.
NQTE — The content and attributes ©f\the XML element are unrestricted. It may have attributes or child elements, and ngmes of
chilld elements and attributes maybe gaalified or unqualified, and are not affected by any "NamespaceRestriction".
19.1.5 If there is a "NamespaceRestriction", then the element name is required to satisfy the "NamespaceRestr{ction"
(see 18.1.6 to 18.1.8) but is‘otherwise unrestricted.
19.1.6 The type with this final encoding instruction may be the root type of the encoding, or may be a component of a
choicq, sequence, setf.Ssequence-of or set-of type. If it is a top-level type, the type reference name is ignored. Iffit is a
compg@nent, the identifier is ignored.
19.2 Restrictions
19.2. 1—AmASN T typeshattmot ave-thisfmal—encoding-mstroctiom umntess Tt s am octetstring or & UTF8StTing type

restricted as follows:

©

a) if the type is an octetstring type, it is required to have a restriction applied to it so that each abstract value

is a fast infoset document in conformance with Rec. ITU-T X.891 | ISO/IEC 24824-1;
NOTE 1 - It is recommended that the constraint on the octetstring be expressed as:
(CONSTRAINED BY
{/* Shall be a fast infoset document in conformance with
Rec. ITU-T X.891 | ISO/IEC 24824-1. */})
b) if the type is a UTF8String, it is required to have a restriction applied to it that imposes the form
content specified in 19.2.4 to 19.2.9 by reference to this clause 19 or otherwise.
NOTE 2 — It is recommended that the constraint on the uTF8string be expressed as:
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(CONSTRAINED BY
{/* Shall conform to the "AnyElementFormat'" specified in
Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19. */})

19.2.2  There shall be no final UNTAGGED encoding instruction on the type.

19.2.3 Each "URIList" shall contain at most one occurrence of ABSENT and shall not contain two identical
"QuotedURI"s.

19.2.4  The format of the abstract values of the uTF8string shall conform to the production "AnyElementFormat™:

AnyElementFormat ::=
xmlcstring

19.2. The "ymlr‘cfring" shall be a cynfnr\fir\nlly correct XML element defined in \W3C XML 1.0 and \W3C XML
Name$paces.

19.2.60 It shall use only namespace prefixes that are declared in namespace declarations present in the “xmlcstring”. If
there dre unprefixed qualified names, a corresponding default namespace declaration shall be present.

19.2.7  The value of the octetstring or of the uTF8string shall not cause 10.2.11 to be violated.

19.2.8 If there is a "NamespaceRestriction" of FroM, then the root element of the fast infoset document (case a
of 19.2.1) or the (outermost) element name in "AnyElementFormat" (case b of 19.2,4)_shall be the "URIT in a
"QuotpdURI" in the "URIList", and may be absent only if the keyword ABSENT occurs inthe"URIList".

19.2.9 If there is a "NamespaceRestriction" of EXCEPT, then the root element of the fast infoset document (case a
of 19.2.1) or the (outermost) element name in "AnyElementFormat" shall not be ‘the "URI" in a "QuotedURI"[in the
"URIList", and shall not be absent if the keyword ABSENT occurs in the "URILiSt”.

19.2.10 This encoding instruction shall not be assigned unless there is-a8.GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encod|ng instruction in the XER encoding control section.

19.2.11 A type with this final encoding instruction shall not*also have any of the final encoding instryctions
ATTRIBUTE, BASE64, DEFAULT-FOR-EMPTY, PI-OR-COMMENT, UNTAGGED Of WHITESPACE.
NQTE — The following final encoding instructions can never ‘occur together with this final encoding instruction becauge their

application to the type is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION.

19.2.12 There shall be no qualifying information inthe "TargetList".

19.3 Effect on encodings

19.3.3f  When this encoding instructionis applied to an octetstring, an EXTENDED-XER encoder shall convert the fast
infosef document in the octetstring to'an XML document, and shall include the root element of that XML docunjent in
the enpoding in place of an XML element that would otherwise be generated for this component (ignoring the idgntifier
of the|component), or for the root type.

19.3.21 When this encading instruction is applied to a UTF8String, an EXTENDED-XER encoder shall inclyde the
abstraft value of the UTF8string in the encoding as an XML element in place of an XML element that jwould
otherwise be generatedfor this component (ignoring the identifier of the component), or for the root type. The element
included shall be-igdéntical to the abstract value of the UTF8string, except as specified in 19.3.3.

19.3.3] Any.namespace declarations that are present in the element and are identical to namespace declarations that are
in-scope.at\the point of insertion may (but need not) be removed, as an encoder's option.
NQIE< Changing, maving, or deleting other namespace declarations in the uTFastring has not heen allowed, as such hctions

may affect the namespace and qualification of XML QNames present in element content or attribute values, and it is generally not
possible for an encoder to determine whether such content or attribute values are QNames or not.

19.3.4  When this encoding instruction is applied to an octetstring, an EXTENDED-XER decoder shall convert the
next XML element in the encoding to an XML document that has that element as its root element, and shall convert that
XML document to a fast infoset document.

19.3.5 When this encoding instruction is applied to a UTF8string, an EXTENDED-XER decoder shall generate the
format of 19.2.4 from the next XML element in the encoding, as the abstract value of the UTF8String.

19.3.6  The decoder shall include in the root element of the fast infoset document or in the topmost element in the
UTF8String namespace declaration attributes for all namespace declarations that are in scope for the element being
decoded but that are not present in that element.
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The ATTRIBUTE encoding instruction

General
The "Attributelnstruction” is:

Attributelnstruction ::=
ATTRIBUTE TargetList
|  ATTRIBUTE '']" TargetList

The "TargetList" production is defined in 14.2.

This encoding instruction specifies that a character-encodable ASN.1 type is to be encoded as an
{e
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ELEMENT, DEFAULT-FOR-EMPTY, 'PT-OR-COMMENT Ol UNTAGGED.
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20.3
20.3.1

TE — A particular (but important) case of a character-encodable type is a choice type (all of whose alternatives are ‘ch
odable types) that has a final usge-unIoN encoding instruction.

Restrictions

An ASN.1 type shall not have this final encoding instruction unless it has at least one*ExXtended XML
ng (taking account of encoder's options), for each of its abstract values, that does not.contain any XML ta|
ot rely on the use of "xmlhstring" (if the type is an open type or octetstring type) or ‘xmlbstring" (if the ty
Ng type) or on a final UNTAGGED, ATTRIBUTE, Of ANY-ATTRIBUTES encoding instruetion applied to its comp!
type is a sequence or set type) to achieve this.

TE 1 — This implies that a restricted character string type with a final ATTRIBUTE, enceding instruction has to be restri
t it does not contain any of the control characters listed in Rec. ITU-T X.680 | ISOAIEC 8824-1, Table 3 (Escape sequer]
trol characters in an "xmlcstring"), or has to have a final Basgé64 encoding instfuction.

TE 2 — This does not include open types, or octetstring and bitstring types.Wwith CONTAINING without ENCODED BY, |
ir "ExtendedXMLValue" can contain tags unless they are encoded as an "“xmilhstring".

TE 3 — It is recognized that some ASN.1 tools may not be able to statically check that the above restriction will be satis
abstract values, but conforming encoders cannot generate encodings in which the "ExtendedXMLValue" violat
riction (see 20.3.14).

A type with this final encoding instruction shall only be used as a component of a sequence or set type.
TE — The component may be OPTIONAL Or DEFAULT.

There shall be no final UNTAGGED encoding instruction on either the type that has this final en
tion or on the enclosing type that contains‘it-as a component.

If the final encoding instructions on other components of the enclosing type include either this en
tion or the ANY-ATTRIBUTES encoding instruction, 20.3.11 shall not be violated.

A type with this final enc¢oding instruction shall not also have any of the final encoding instructions

TE — The following final‘encoding instructions can never occur together with this final encoding instruction becau
lication to the type is forbidden: ANY-ATTRIBUTES, EMBED-VALUES, USE-NIL, USE-ORDER, USE-TYPE.

There shall be no qualifying information in the "TargetList".

Effect.on encodings

If the type is encoded as a top-level type, this encoding instruction shall be ignored.
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The "ExtendedXMLNamedValue" of this component shall not be included in

the

"ExtendedXMLSequenceValue" or "Extended XML SetValue" of the enclosing sequence or set type. Instead, the value of
the component (if present) shall be encoded as an "Attribute” (see 20.3.3 to 20.3.15) of the enclosing element.

20.3.3

©

The "Attribute™ production is:

Attribute ::=
AttributeName

QuotedValue

AttributeName ::=
IdentifierOrModifiedldentifier
| ControlAttributeName
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QuotedValue ::=
DoubleQuotedValue
| SingleQuotedValue

DoubleQuotedValue ::=
"n" & CharacterEncodableValue & """

SingleQuotedValue ::=
""" & CharacterEncodableValue & " '**

ControlAttributeName ::= QualifiedName
CharacterEncodableValue ::= Extended XML Value
20.3.4___ The "ldentifierOrModifiedldentifier" production is defined in 17.5.1. and its use in the context of this en

oding

instrugtion is defined in 17.6.3.

20.3.59 The "ControlAttributeName™ production is not directly used by this clause. All "QualifiedName"s
produgtion are from the control namespace (see 16.9). Such attributes are only generated in accordance. with clau
and 37, but unexpected control attributes are required to be accepted by decoders (see 10.2.10).

20.3.6  The "QualifiedName" is defined in 29.3.2.
20.3.71 The "ExtendedXMLValue" is defined in 17.4.

n this
5es 33

20.3.8  The "AttributeName" shall be either the "identifier" of the component that has'this final encoding instiuction

or, if there are final NAME or NAMESPACE encoding instructions, the "QualifiedOrUngualifiedName" determined by
encod|ng instructions as specified in clauses 28 and 29.

20.3.9 The "CharacterEncodableValue" in the "QuotedValue" of the “attribute (see 20.3.3) shall K
"ExtendedXMLValue" of this type, possibly modified as specified in 20.3.42yto 20.3.15.

20.3.10 The order in which "Attribute"s appear in an "AttributeList".is an encoder's option, whether these are ger
by thi$ encoding instruction or by the ANY-ATTRIBUTES encoding ifistruction.
NQTE — No semantics can be placed on the order of attributes in any’ EXTENDED-XER encoding. This restriction is requ
W3C XML 1.0, 3.1.

20.3.11 When an "AttributeList" in an instance of. an “encoding contains multiple attributes, then for an
"Attribute"s in the list:
a) if the "AttributeName"s of the two attributes are both unqualified names, then they shall be different

b) if the "AttributeName"s of the.two attributes are both namespace-qualified names, then they shall
have different namespace names, or shall be different names in the same namespace.

It is ap illegal use of encoding instructions if this condition is violated by the application of final encoding instry
for any abstract value of the top-levél type that is being encoded.

20.3.12 If the "QuotedValue™ is a "DoubleQuotedValue", and the "ExtendedXMLValue" in
"ChargcterEncodableValue"@antains a QUOTATION MARK (34) character, then that character shall be replaced
chara

If \"the "QuotedValue" is a "SingleQuotedValue" and the "ExtendedXMLValue" in
"ChargcterEncodableValue" contains an APOSTROPHE (39) character, then that character shall be replaced

those
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charactefs:
&apos;

or, as an encoder's option, by an escape sequence of the form &#n; or &#xn;, specified in Rec. ITU-T X.680 | ISO/IEC

8824-1, 12.15.8.

20.3.14 The "ExtendedXMLValue" in the "CharacterEncodableVValue" shall be one of the encodings of the character-

encodable type that does not contain XML tags.

20.3.15 If the "ExtendedXMLValue" contains HORIZONTAL TABULATION (9), LINE FEED (10), or CARRIAGE
RETURN (13) characters, then these characters shall be replaced in the "ExtendedXMLValue" by escape sequences of

the form "s#n;" or "s#xn;" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8.
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The BASE64 encoding instruction

General
The "Base64Instruction” is:

Base64Instruction ::=
BASE64 TargetList
| BASE64 "']" TargetList

The "TargetList" production is defined in 14.2.

This encoding instruction can be assigned to an OCTET STRING, to an open type or to any restricted character
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"ExtendedXMLOpenTypeFieldVal"/(as-an encoder's option), forbidding the third alternative (see 17.4). It requires
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21.3.4
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Application of this final encoding instruction to an octet string type or an open type removes the Optig
bcimal encoding, but allows the option of a Base64 encoding (as specified in IETF RFC 2045, 6.8). Applica
hal encoding instruction to a restricted character string type requires that the value of the restricted.character
e encoded as a Base64 encoding.

Restrictions

If the final encoding instructions for an ASN.1 type contain a BASE64 encoding ihstruction then the typ

a) an OCTET STRING; Or
b) an open type; or
c) arestricted character string type.

A type with this final encoding instruction shall not have any. of the final encoding instructions ANY-EL
TESPACE.

TE — The following final encoding instructions can never occur_together with this final encoding instruction becaug
lication to the type is forbidden: ANY-ATTRIBUTES, DECIMAL; EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER
DER, USE-QNAME, USE-TYPE, USE-UNION.

There shall be no qualifying information in the\"*TargetList".

Effect on encodings

This encoding instruction affects enly the "ExtendedXMLValue" of the type to which it is applied. It re
use of either the first or - the second alternative of "ExtendedXMLOctetStringValue”

ond alternative of "ExtendedXMLRestrictedCharacterStringValue" (see 17.4).
The "Base64XMLOGctetStringValue™ is:

Base64XMLOCctetStringValue ::=
XMLBase64String

MLBase64String™ is defined in 21.3.6.
RecSITU-T X.680 | ISO/IEC 8824-1, 23.4, applies.
The "Base64XMLOpenTypeFieldVal" is:
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21.3.5

21.3.6

©

Base64XMLOpenTypeFieldVal ::=
XMLBase64String

The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

The "XMLBase64String" is:

XMLBase64String ::=
XMLRestrictedCharacterStringValue
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The "XMLRestrictedCharacterStringValue" shall be the Content-Transfer-Encoding specified in IETF RFC 2045, 6.8,
except that the 76-character limit does not apply, and "white-space with escapes” (see 8.1.5) is allowed in any position
within the "XMLBase645String".

NOTE — IETF RFC 2045 mandates the presence of line breaks dividing the encoding into lines of at most 76 characters, but this is

not required in EXTENDED-XER encodings. It also allows "white-space” to be inserted in any position within the base64
encoding.

21.3.7  If applied to a restricted character string type, then each character in the character string shall be encoded with
UTF-8 (see ISO 10646, Annex D). The resulting octets for the entire character string shall then be encoded into
characters as specified in IETF RFC 2045, 6.8, and the resulting characters shall form the "ExtendedXMLValue".

22 The DECIMAL encoding instruction

22.1 General
22.1.11 The "Decimallnstruction" is:

Decimallnstruction ::=
DECIMAL TargetList
| DECIMAL "']"" TargetList

22.1.2 The "TargetList" production is defined in 14.2.

22.1.3  The purpose of this encoding instruction is to modify the encoding ofca~real type so that the expomential
notatign is forbidden and a hyphen followed by "0" denotes the value plus zero instead of the value minus zero.

NQTE — The value minus zero cannot be represented.

22.2 Restrictions
22.2.11  This encoding instruction shall only be assigned to a real type.

22.2.20 The real type to which this encoding instruction is:applied shall be restricted in such a way that the palues
minus|zero, MINUS-INFINITY, PLUS-INFINITY, and NOT-A;NUMBER are not permitted and the base is 10.

NQTE - It is recommended that this be done by applying thedfollowing constraints:
(WITH COMPONENTS {..., base(10)})

22.2.3  This encoding instruction shall not be*assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCOPINGS
encod|ng instruction in the XER encoding conttol section.

22.2.4 A type with this final encoding’ instruction can have any other final encoding instructions permitted for that
type.
NQTE — The following final engoding instructions can never occur together with this final encoding instruction becauge their

application to the type is forbidden? ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, EMBED-VALUES, LIST, [fEXT,
USE-NIL, USE-NUMBER; \USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

22.2.9  There shall be ne-gualifying information in the "TargetList".

22.3 Effect orrencodings

22.3.1] Thev'modifiedXMLRealNumber" (see 17.9.3) shall not contain an e or E followed by an exponent.

NQTEA All abstract values, including those that are very large or very small real numbers, are therefore encoded as an |integer
parlt optionally followed by a decimal point and a fractional part.

22.3.2  The real value plus zero can be encoded, as an encoder's option, as "XMLDecimalMinusZeroRealValue",
defined as follows:

XMLDecimalMinusZeroRealValue ::=
""" & modifiedXMLRealNumber

where the "modifiedXMLRealNumber" is restricted by 22.3.1 and contains no digits except the digit zero.

NOTE — The above cannot be confused with the real value minus zero, because the value minus zero is removed by the mandatory
restriction that applies to the real type (see 22.2.2).
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23 The DEFAULT-FOR-EMPTY encoding instruction

23.1 General
23.1.1  The "DefaultForEmptylnstruction" is:

DefaultForEmptylnstruction::=
DEFAULT-FOR-EMPTY TargetList As Value
| DEFAULT-FOR-EMPTY AS Value "']"" TargetList

23.1.2  The "TargetList" production is defined in 14.2.

23.1.3  This encoding instruction specifies an abstract value that can be encoded in an EXTENDED-XER encoding (as
an encader's npfinn) asthe "empty" alternative of "Extended XMl \alue" for a type (Qpn 17 A) that is encoded as the sole

conterjt of an XML element.
NQTE — This defaulting mechanism supports the presence of an XML element with no content (typically, but not\necepsarily,

engoded as an empty-element tag). It is distinct from the use of ASN.1 peraurT, which relates to the ‘absence |of the
"ExtendedXMLNamedValue™ of a component of a sequence or set.

23.1.4 The "TargetList" shall not use the keyword ALL and shall identify a single target.
23.1.9  There are five distinct cases where this encoding instruction can be used, identified below.

23.1.51 The first case is when it is assigned directly to a character-encodable type that is'n0t UNTAGGED (See clauge 32).
If the [enclosing element has empty content, then that empty content represents the specified "Value" of the chafacter-
encodhble type (which is the governor for "Value™).

23.1.52 The second case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NIL) sequence
type that contains an UNTAGGED character-encodable component whose encoding forms the sole content (for all apstract
valueq of the sequence type) of the enclosing element of the sequence type~If the enclosing element of the sequende type
has efnpty content, then that empty content represents the specified. "Value" of the character-encodable component
(which is the governor for "Value™).

NQTE — The character-encodable component may be the sole content because it is the only component, or it may be the sole

comtent because all other components have a final ATTRIBUTEx(S€e clause 20) or ANY-ATTRIBUTES (See clause 18) erjcoding
instruction.

23.1.53 The third case is when it is assigned to a (NOT_ UNTAGGED and NOT USE-NIL) sequence type with a final EMBED-
VALUBS encoding instruction (see 25.3.1.4). If the enclosing element of the sequence type has empty content, th¢n that
empty] content represents an abstract value of the(sequence type that would otherwise produce content that is solgly the
specifled "Value" of a sole UTF8String in thé EMBED-VALUES sequence-of (UTF8String is the governor for "Value™).

23.1.54 The fourth case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES) sequence type with p final
USE-NIL encoding instruction (see<clause 33) whose oPTIONAL component is a character-encodable type. |If the
encloging element of the sequence-type has a nil identification attribute with value true, the DEFAULT-FOR-EMPT} d0eS
not affect the meaning of the enceding. If the enclosing element of the sequence type has a nil identification atfribute
with alue false (or has no-nilidentification attribute), and has empty content, then that empty content represents the
specifled "Value" of the OPTIONAL component (whose type is the governor for "Value").

23.1.95 The fifth case\is when it is assigned to a (NOT UNTAGGED) sequence type with a final EMBED-VALUES engoding
instrugtion (see 25\3.1.4) and a final USE-NIL encoding instruction (see clause 33) whose OPTIONAL componet is a
sequence type.. df the enclosing element of the sequence type has a nil identification attribute with value trde, the
DEFAULT-FOR-EMPTY does not affect the meaning of the encoding. If the enclosing element of the sequence type hgs a nil
identification attribute with value false (or has no nil identification attribute), and has empty content, then that empty
conterjt represents an abstract value of the sequence type that would otherwise produce content that is solely the spgcified
"Value" of a sole UTF8string in the EMBED-VALUES Sequence-of (the uTF8string is the governor for "Value").

23.1.6  "Value" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.7.

NOTE - This permits use of a value reference defined in or imported into the module. The value reference can be defined using
XML Value Notation, but such notation cannot be used directly in "DefaultForEmptyInstruction”.

23.2 Restrictions

23.2.1  If the final encoding instructions for an ASN.1 type that is a NOT UNTAGGED character-encodable type contain a
DEFAULT-FOR-EMPTY encoding instruction, then that type shall not be a component (of an ASN.1 SEQUENCE Or SET)
with an ASN.1 DEFAULT value.

NOTE — This restriction is not strictly necessary, but is imposed to avoid confusion between the normal ASN.1 and the
EXTENDED-XER defaulting mechanisms.
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23.2.2  This encoding instruction shall only be assigned to:
a) acharacter-encodable type without a final UNTAGGED encoding instruction; or

b) a NOT UNTAGGED sequence type, without a final EMBED-VALUES, or USE-NIL encoding instruction, one of
whose components is a character-encodable type with a final UNTAGGED encoding instruction and all other

components (if any) have a final ArTrIBUTE Or aNy-ATTRIBUTES encoding instruction; or

C) a NOT UNTAGGED sequence type, without a final usE-NIL encoding instruction, but with a final EMBED-

VALUES encoding instruction (see 25.3.1.4); or

d) a NOT UNTAGGED Sequence type, without a final EMBED-VALUES encoding instruction, but with a final

USE-NIL encoding instruction, whose OPTIONAL component is a character-encodable type; or

€) a NOT UNTAGGED Sequence type with a final EMBED-VALUES encoding instruction and with a final

23.2.3 If 23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (\/,‘say)

of the

(possiply constrained) type, and V is different from the "Value" in the "DefaultForEmptylInstruction”, then-there shall be

at leag

23.2.4 If 23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (
of the|[uNTAGGED component (case b)) or of the oOPTIONAL component, (case d)), and V is differept from the "Va
the "DQefaultForEmptylInstruction”, then there shall be at least one alternative encoding for V.
NQTE - It is recognized that some ASN.1 tools may not be able to statically check that the above restrictions will be satis
all| abstract values, but conforming encoders cannot generate encodings in which the ~ExtendedXMLValue" violaf
resgriction.

23.2. If 23.2.2 c) applies, the SEQUENCE type shall be constrained so that (without DEFAULT-FOR-EMPTY) ther
abstragt value that would produce an empty content for the enclosing element

23.2. If a character-encodable type (case 23.2.2 a)) with this final encoding instruction has an enclosing type t
sequeice-of or set-of type with a final LIST encoding instruction, or:that is a choice type with a USE-UNION en
instrugtion, then this final encoding instruction shall be ignored.

one alternative encoding for V.

23.2.71  This encoding instruction shall not be assigned unless.there is a GLOBAL-DEFAULTS MODIFIED-ENCO
encod|ng instruction in the XER encoding control section.

, say)
ue" in

ied for
Bs this

E iS no

atisa
oding

DINGS

23.2.8 A type with this final encoding instruction shalkriot have any of the final encoding instructions ANY-ELEMENT,

ATTRIBUTE Ol UNTAGGED.

NQTE — The following final encoding instructions.can never occur together with this final encoding instruction becau
application to the type is forbidden: ANY-ATTRIBUTES, USE-TYPE.

23.2.9 There shall be no qualifying information in the "TargetList".

23.3 Effect on encodings

23.3.1] This encoding instruction affects only the "ExtendedXMLValue" of the type that is the governor of "\
(see 28.1.5).

23.3.2 The "ExtendédXMLValue" encoding of the abstract value specified by "Value" shall, as an encoder's (
be either:

a) the YExtendedXMLValue" encoding of that value which would be produced if the DEFAULT-FOR-
Wwas not present (the normal encoding); or

e their

alue”,

ption,

EMPTY

b). " "empty".
Nd Decoders-are-reguired-to-accep
empty value.

23.3.3  If 23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say)

efalilt-for-

of the

type, and V is different from the "Value" specified in the "DefaultForEmptylInstruction”, then any one of the alternative

encodings for V shall be used (as an encoder’s option) instead of "empty".

23.3.4  If 23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say)
of the UNTAGGED component (case b)) or of the oPTIONAL component (case d)), and V is different from the "Value"

specified in the "DefaultForEmptylnstruction”, then any one of the alternative encodings for V shall be used
encoder's option) instead of "empty".

23.3.5  If 23.2.2 c) applies, the effect of this encoding instruction is specified in 25.3.1.4 and 25.3.1.5.
23.3.6  If 23.2.2 e) applies, the effect of this encoding instruction is specified in 25.3.1.6.

(as an
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24 The ELEMENT encoding instruction

24.1 General
24.1.1  The "ElementInstruction" is

Elementinstruction ::=
ELEMENT TargetList
| ELEMENT """ TargetList

24.1.2  The "TargetList" production is defined in 14.2.

24.1.3  This encoding instruction is synonymous with NOT UNTAGGED, and does not imply any semantics other than
NOT UNTAGGED

24.2 Restrictions
24.2.11  There shall be no qualifying information in the "TargetList".

24.2.2)  This encoding instruction should not be used as a prefixed encoding instruction in combination with any|of the
prefixed encoding instructions ANY-ATTRIBUTES, ANY-ELEMENT Or ATTRIBUTE to avoid confusing the reader.

24.3 Effect on encodings

This epcoding instruction negates an UNTAGGED encoding instruction, and does not.otherwise affect encodings.

25 The EMBED-VALUES encoding instruction

25.1 General
25.1.1 The "EmbedValueslInstruction" is

EmbedValueslInstruction ::=
EMBED-VALUES TargetList
| EMBED-VALUES '']"* TargetList

25.1.2 The "TargetList" production is defined-in14.2.

25.1.3  This encoding instruction enables the first component of a (NOT UNTAGGED) sequence type to provide character
stringg to be inserted before the first X\ML" element, after the last XML element, and between the XML elements, that
form the "ExtendedXMLValue" encoding of the sequence type.

25.1.4 If a final uUsE-NIL epcoding instruction is also present, and the OPTIONAL component supporting USE-NIL is
absent in a particular abstraet value, then there will be no XML elements for components of the sequence type, and no
charagter string are provided-for that abstract value. Otherwise, for all abstract values, the number of character $trings
provided is required to/be-equal to one greater than the number of elements in the encoding of the sequence type.|Some
or all pf the charactef strings may be empty.

25.2 Restrictions

25.2.11 ~An'ASN.1 type shall not have this final encodlng instruction unless it is a sequence type. The first component
of the 3 3 .
UTF8String With a constralnt that forbids control characters

25.2.2  There shall be no final UNTAGGED encoding instruction (see clause 32) on either the sequence-of type or on the
component of the sequence-of.

25.2.3  There shall be no final UNTAGGED encoding instruction on any component of the sequence type that is a
character-encodable type.

25.2.4  If the sequence type also has a final USE-NIL encoding instruction, the OPTIONAL component supporting the
USE-NIL encoding instruction shall not be a character-encodable type (see also 33.2.4).

25.25 None of the components of the sequence shall be marked DEFAULT unless they have a final ATTRIBUTE
encoding instruction. If there are components of a SEQUENCE or SET type (at any depth) that, through the use of
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UNTAGGED, can produce elements in the "ExtendedXMLValue" that are immediate child elements of the sequence type,
these shall not be marked DEFAULT.

25.2.6

The sequence type shall be restricted in such a way that:

a) if the type has also a final USE-NIL encoding instruction and the OPTIONAL component supp
USE-NIL is absent, the number of repetitions of the sequence-of component is required to be zero;

b) otherwise, the number of repetitions of the sequence-of component in every abstract value equals on
the number of XML elements in the "ExtendedXMLValue" of the sequence type, determined

orting

e plus
after

application of all final encoding instructions to the other components of the sequence, and ignoring the

first component.

NOTE - It is recommended that the constraint on the sequence type be expressed as:

(CONSTRAINED BY

25.2.7
encod

25.2.8
Nd

ap
25.2.9

25.3
25.3.1

ignoring the first component. It shall then modify this encoding as specified\in the following subclauses.

NG

25.3.1
partia

25.3.1

start-tag of the following XML element, proceeding from the first element to the last element.

NG

25.3.1
tag of

25.3.14

encod

sequemce-of is identical to the "Walue" specified in the DEFAULT-FOR-EMPTY encoding instruction, an encod

option

25.3.

encod
"Valu
UTF8S

NQ
Th

25.3.1

{/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */})

ng instruction in the XER encoding control section.

A type with this final encoding instruction shall not have a final UNTAGGED encoding instrugtion.

There shall be no qualifying information in the "TargetList".

Effect on encodings

An encoder shall first produce a partial "ExtendedXMLValue*. encoding of the enclosing sequencsd

TE — The uTF8string values that are being inserted may be "empty".

.1 The first uTF8string value in the sequence-of shall be inserted (subject to 25.3.1.6) at the beginning
encoding, before the start-tag of the first XML element{if'any).

.2 Each successive uTF8string value (if any) shall-be inserted between the end-tag of an XML element 3

TE — The above implies that no uTF8string Vvalug.s inserted inside any of these elements, even if they have child elen

.3 The last uTF8string value (if there_iS;0ne) shall be inserted at the end of the partial encoding, after th
the last XML element.

4 If no XML elements are présent in the partial encoding, and there is also a final DEFAULT-FOR-
ng instruction (see clause 23) on the sequence type, and the value of the first (and only) UTF8String

ally encode the uTF8st£ing as an empty string (but see 25.3.1.6).

5 If no XML elements are present in the partial encoding, and there is also a final DEFAULT-FOR-
ng instruction on the sequence type, and the encoding is empty, a decoder shall interpret it as an encoding
" specified in‘the DEFAULT-FOR-EMPTY encoding instruction and assign this abstract value to the first (ang
tring in‘the sequence-of (but see 25.3.1.6).

TE — This“means that a value with no XML elements present and with a single empty UTF8String value cannot be e
b sequence type is required to be constrained to prohibit such values (see 23.2.5).

This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIEDSENCODINGS

TE — The following final encoding instructions can never occur together with this encoding, ‘instruction becausg their
lication to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL,(LIST, TEXT, USE-NUMBER,
USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

type,

of the

nd the
ents.

e end-

EMPTY
in the
br can

EMPTY
or the
only)

coded.

en the

.6"If the type also has a final USE-NIL encoding instruction and the oPTIONAT component is absent, th

EMBED-VALUES encoding instruction has no effect. If the type also has a final use-NIL encoding instruction and the
OPTIONAL component is present, then 25.3.1.4 applies. If a decoder determines that the OPTIONAL component is
present, by the absence of a nil identification attribute (or its presence with the value false), then 25.3.1.5 applies.

26

26.1
26.1.1

44

The GLOBAL-DEFAULTS encoding instruction

General

The "GlobalDefaultsInstruction" is:
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GlobalDefaultsInstruction ::=
GLOBAL-DEFAULTS TargetList DefaultSetting
| GLoBAL-DEFAULTS DefaultSetting """ TargetList

DefaultSetting ::=
ControlNamespace
| MODIFIED-ENCODINGS

ControlNamespace ::=
CONTROL-NAMESPACE

QuotedURI
Prefix ?

The "TargetList" production is defined in 14.2, and shall be "empty".

26.1.3

26.1.4
"Quot
preser

26.1.5
with 1

26.2

26.2.1
shall 1

26.2.2
26.2.3

encod

26.3

26.3.1
and 1(

26.3.2
ASN.]

27

27.1
27.1.1

27.1.2

"QuotedURI" and "Prefix" are defined in 29.1.1.

The "ControlNamespace" production specifies the name of the control namespace (the *‘URI"
dURI™), and a recommended prefix for that namespace. If this GLOBAL-DEFAULTS encoding instruction
t, the control namespace shall be that specified in 16.9.

The use of MODIFIED-ENCODINGS produces "ExtendedXMLValues" that are modified in acco
0.2.7 and 10.2.8.

Restrictions

ot be preceded by any other encoding instructions except other GLOBAL-DEFAULTS encoding instructions.
Each of the alternatives of GLOBAL-DEFAULTS shall be used at most once in any XER encoding control se

The GLOBAL-DEFAULTS MODIFIED-ENCODINGS, if presentyshall be the first encoding instruction in th
ng control section in an ASN.1 module.

Effect on encodings

The application of MODIFIED-ENCODINGS reguires that encodings shall be modified as specified in
2.8.

The control namespace used for an_entire XML document shall be the control namespace assigned
| type whose encoding forms the root €lement of that XML document.

The LIST encoding-instruction

General
The "ListInsttuction" is:

ListInstroetion ::=
LIST TargetList
{LIsT "" TargetList

The "TargetList" production is defined in 14.2.

n the
is not

dance

The GLOBAL-DEFAULTS encoding instruction shall be assigned only in.an"XER encoding control sectign and

ction.

XER

10.2.7

to the

27.1.3

27.2
27.2.1
27.2.2

©

This encoding instruction requires that the "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue"
of a sequence-of or set-of type (see 17.7) be the "ExtendedXMLListValue", producing a space-separated list for the
values of the component of the sequence-of or set-of.

NOTE — A common assignment of this encoding instruction is to a SEQUENCE OF INTEGER, t0o which an ATTRIBUTE encoding
instruction (see clause 20) is also assigned.

Restrictions
The type to which this encoding instruction is assigned shall be a sequence-of or a set-of type.

The component of the sequence-of or set-of type:
a) shall be a character-encodable type; and

ISO/IEC 2021 - All rights reserved Rec. ITU-T X.693 (02/2021)
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b) shall be such that, for all of its abstract values, there is at least one "ExtendedXMLValue" encoding

(taking account of all encoder's options) that is not "empty" and that does not contain "white-spac
escapes” (see 8.1.5).

e with

NOTE 1 — The above restrictions imply that the component cannot itself be a sequence-of or set-of type with a LIsT encoding
instruction, or contain a nested sequence-of or set-of type with a LIsT encoding instruction at any depth.

NOTE 2 — The above restrictions will be satisfied if the type of the component of the sequence-of or set-of is the integer type, real
type, object identifier type, relative object identifier type, or the GeneralizedTime and UTCTime useful types. They will also be
satisfied if it is a character string type constrained so that it always has at least one character in the character string and none of its

val

ues contains a "white-space" character.

NOTE 3 — It is recognized that some ASN.1 tools may not be able to statically check that the above rules are satisfied, but a
conforming encoder shall not generate encodings that violate b) above.

27.2.3

A type with this final encoding instruction shall not have a final ANY-ATTRIBUTES encoding instruction.

NG
ap
OR}

27.2.4

27.3
27.3.1
27.3.2

This encoding instruction affects only the encoding of the type to which it is applied.
The "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue" production (see 17.7) shall
"ExtemdedXMLListValue" alternative. "Extended XML ListValue is:
ExtendedXMLListValue ::=
empty

27.3.3

"CharacterEncodableValue"s in the "Extended XMLListValue".

27.34
acom

27.3.5
order

"ExtendedXMLSetOfValue" if a final LIST encoding instruction were not present.

27.3.6
"whitq

NQ

28

28.1
28.1.1

TE—T e fottowing—fimat—emncodimg—mstructions —tarm TTever occur together—with—this—encotimgimstroction becauy
lication to the type is forbidden: ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, TEXT, USE-NIL, USE-NUMBER
DER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

There shall be no qualifying information in the "TargetList".

Effect on encodings

| CharacterEncodableValueExtended XML ListValue

There shall be “white-space with escapes” (seen 8.1.5) between each pair of ag

The "CharacterEncodableValue" is defined in 20.3.3:Each "CharacterEncodableValue" shall encode a v
bonent of the sequence-of or set-of.

The order in which the "CharacterEncodableValtie"s appear in the "ExtendedXMLListValue" shall be the
in which the corresponding "ExtendedXMLValue"s would appear in an "ExtendedXMLSequenceOfVal

The "CharacterEncodableValue"s insthe "ExtendedXMLListValue" shall not be "empty" and shall not o
-space with escapes” (see 8.1.5).

TE — Subclause 27.2.2 b) ensures that this is possible, but 27.3.4 may restrict encoder's options.

The NAME encoding instruction

General
The "Nametnstruction” is:

Namelnstruction ::=
NAME TargetList aAs NewNameOrKeyword

E their
| USE-

pe the

jacent

lue of

same
e or

ontain

| ~aME As NewNameOrKeyword ]" TargetList

46

NewNameOrKeyword ::=
NewName
| Keyword

NewName ::=
RestrictedCharacterStringValue

Keyword ::=
CAPITALIZED
| UNCAPITALIZED
| UPPERCASED
| LOWERCASED
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28.1.2  The "TargetList" production is defined in 14.2.

28.1.3  This encoding instruction has five separate purposes:

a) to change the associated tag name, the attribute name, or the value of a possible type identification
attribute ("NewName" with no "QualifyingInformation” in the "TargetList") of the target; or
b) to change the case (or the case of the initial letter) of the associated tag name, the attribute name, or the
value of a possible type identification attribute ("Keyword" with no "Qualifyinginformation™ in the
"TargetList") of the target(s); or
c) to change the element name used in an empty-element tag normally (as specified in Rec. ITU-T X.680 |
ISO/IEC 8824-1) derived from a specified identifier used in the type definition ("NewName™" with
"QualifyingInformation™ in the "TargetList" which is not ALL) of the target; or
d) to change the case (or the case of the initial letfer) of the element name used in an empty-element tag
normally derived from a specified identifier used in the type definition ("Keyword"| with
"QualifyingInformation™ in the "TargetList" which is not ALL) of the target(s); or
e) to change the case (or the case of the initial letter) of the element names: used ih the
"ExtendedXMLValue" encoding derived from any identifier used in the type definition (*Keyword" with
"Qualifyinginformation™ in the "TargetList" which is ALL) of the target(s).
NQTE 1 — "NewName" can be used to change the names used in an EXTENDED-XER encoding derived‘from identifiers pr type
references, but is rarely useful if the new name could have been used in the first place as an ASIN™1 identifier or type reference.
Thps the normal use of the NAME encoding instruction is for producing required XML element or’attribute names when they would
otherwise not be allowed because of ASN.1 rules on the case of the initial letter of identifiers,ortype reference names, ol where
thg ASN.1 rules for distinct identifiers in sequence, set and choice constructions prevent a desired XML encoding.
NQTE 2 — The use of ALL IN ALL AS CAPITALIZED to capitalize all identifiers in a module can be particularly useful to provide
a cpmmon style using initial upper-case letters.
NQTE 3 — If a NaME encoding instruction is assigned using a target identified by@n "identifier" or "typereference”, this affects the
name used in an EXTENDED-XER encoding, but does not affect the name that js used to identify the same target in subgequent
XHR encoding instructions.
28.1.4  The "RestrictedCharacterStringValue" is defined in Rec. KFFU-T X.680 | ISO/IEC 8824-1, clause 41.
28.2 Restrictions
28.2.1 "NewName" shall not be used if the "Qualifyinginformation” is ALL.
28.2.21 The NaME encoding instruction with "QualifyingIinformation" shall only be assigned to the following type
definifions:
a) aboolean type definition; or
b) a bitstring type definition\with named bits; or
c) anenumerated type definition; or
d) an integer type definition with named numbers.
28.2.3 The "RestrictedCharacterStringValue™ in "NewName" when used in the NaME encoding instruction shall be
either jan "NCName" defihed'in W3C XML Namespaces, clause 2, production 4, or an empty character string. It shall not
be an gmpty characterstring unless the NAME encoding instruction is applied to an alternative of a choice type with j final
USE-UNION encodipghinstruction.
NQTE 1 — Ithis/a requirement in W3C XML Namespaces that an "NCName" does not commence with characters thal when
uppercased are""XML".
NQTE-2.—The "NewNameOrKeyword" production (and hence the "NewName" production) is also used in clause 31. Thg above
restrietions on "RestrictedCharacterStringValue" do not apply to the use in clause 31.

28.2.4

no "QualifyingInformation™ in the "TargetList".

NOTE - This is because empty-element tags are not used in this case. The TEXT encoding instruction can instead be used to
change the encoding of the individual values of a type.

28.2.5  This encoding instruction should not be used, as a prefixed encoding instruction in combination with any
prefixed encoding instructions ANY-ATTRIBUTES, ANY-ELEMENT or UNTAGGED to avoid confusing the reader.
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28.3 Effect on encodings

28.3.1 If the type to which this encoding instruction is applied has a final ATTRIBUTE encoding instruction, the
"AttributeName™ (which is in this case an "ldentifierOrModifiedldentifier") of the "Attribute” (see 20.3.3) shall be the
"QualifiedOrUnqualifiedName" alternative as specified in 28.3.3 to 28.3.6.

28.3.2  If the type to which this encoding instruction is applied does not have a final ATTRIBUTE encoding instruction,
then the enclosing element tag name (which is "TagName" — see 17.5.1) shall be the "QualifiedOrUnqualifiedName"
alternative as specified in 28.3.3 to 28.3.6.

28.3.3  The "ldentifierOrModifiedldentifier" and "QualifiedOrUnqualifiedName" alternatives shall be used. The
"UnprefixedName" in the "QualifiedOrUnqualifiedName" shall be the "identifier" of the component modified according
the "NewNameOrKeyword" as specified below.

28.3. 4t the“NewName attermative 15 used, the—“UnprefixediName stattbe Teptacet by the“NewName™

28.3.5 If the "Keyword" alternative is used, the "UnprefixedName" shall be modified as specified in the subclauses of
this 28.3.5.

28.3.91 If the "Keyword" is cAPITALIZED, then if the first character of the "UnprefixedName" isca dower-case| letter,
that character shall be replaced by the upper-case equivalent, otherwise the name is not affected.

28.3.92 If the "Keyword" is UNCAPITALIZED, then if the first character of the "UnprefixedName" is an uppgr-case
letter, [then that character shall be replaced by the lower-case equivalent, otherwise the namé.is-not affected.

28.3.53 If the "Keyword" is UPPERCASED, then all characters of the "UnprefixedNanie"j that are lower-case lettergs shall
be repjaced by their upper-case equivalent. Other characters are unchanged.

28.3.54 If the "Keyword" is LOWERCASED, then all characters of the "UnprefixédName" that are upper-case letters shall
be repjaced by their lower-case equivalent. Other characters are unchanged.

28.3.60  The "QualifiedOrUnqualifiedName" shall be a namespace-qualified name if and only if the "Type" has p final
NAMEYPACE encoding instruction.

29 The NAMESPACE encoding instruction

29.1 General
29.1.11  The "Namespacelnstruction" is:

Namespacelnstruction ::=
NAMESPACE TargetList NamespaceSpecification ?
| NaMESPACE NamegpaceSpecification ? *]** TargetList

NamespaceSpecification:=
as
QuotedURI
Prefix ?2

Prefix ::=
PREFIX

QuotedNCName

QuotedURI ::=
TR URIK

QuotedNCName ::=
"r'' & NCName & "'

29.1.2  The "TargetList" production is defined in 14.2.
NOTE — The most common use of this encoding instruction is NAMESPACE ALL.

29.1.3  This encoding instruction enables a namespace name and recommended namespace prefix to be assigned to the
target(s).

29.1.4 The "URI" production is not defined in this Recommendation | International Standard, but consists of
characters that identify a Uniform Resource Identifier (URI). The syntax (and semantics) of a URI is defined in IETF
RFC 2396, and commences with the name of a URI scheme. For allocations of namespace names with the NAMESPACE
encoding instruction, any URI scheme can be used.
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NOTE — Attention is drawn to the "oid" scheme for IETF URIs and IRIs based on the Internationalized Object Identifier tree (see

An
29.15

nex F of Rec. ITU-T X.660 | ISO/IEC 9834-1).

If the "NamespaceSpecification” is absent, then a default is assigned with the recommended "Prefix" set to the
"modulereference” and the "URI" set as follows:

a) the URI scheme (see IETF RFC 2396) shall be urn;
b) the URN namespace identifier (see IETF RFC 2141) shall be oid;

c) the URN Namespace Specific String (see IETF RFC 2141) shall be the "Definitiveldentifier" of the

module expressed as an "XMLObjectldentifierValue" (see IETF RFC 3061).

The "Definitiveldentifier" for the module is defined as:

Definitiveldentifier ::=

29.1.6

basidg

29.1.7
comm

NQ

29.2

29.2.1
encod

29.2.2
instru

29.3

29.3.1
of at
NAMES

29.3.2

"{" De’rlnltlveObJIdComponentLlst "}"
|  empty

EXAMPLE: With an object identifier value of {joint-iso-itu-t example (999) . modulgs (0)

(1) } the "URI" would be the character string "urn:0id:2.999.0.1".

The "NCName" production is defined in W3C XML Namespaces, clause 2, produstion 4, and shall not

Ence with characters that when uppercased are "XML".
TE — This is a requirement imposed by W3C XML Namespaces.

Restrictions

This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS

ng instruction in the XER encoding control section.

An ASN.1 type shall not have both a final ATTRIBUTE encoding instruction and a final NAMESPACE en¢oding

tion specifying the control namespace.

Effect on encodings

A namespace-qualified name can be required for-an"associated tag name, for an attribute name, or for thq

value

pe identification attribute. A namespace-qualified~name is required if the type generating the name has § final

PACE encoding instruction.
The "QualifiedOrUnqualifiedName".is:

QualifiedOrUnqualifiedName ::=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName |
UnprefixedName

UnqualifiedName ::=
UnprefixedName

PrefixedName ::=
DeclaredPrefix & ":" & UnprefixedName

WnprefixedName ::= NCName

29.3.3

29.3.4
added

DeclaredPrefix ::= NCName

The encoding of a namespace-qualified name requires either:

a) the use of the "PrefixedName" alternative for "QualifiedName" with the addition to XML elements of

further attributes providing namespace declarations (as specified in W3C XML Namespaces); or

b) the use of the "UnprefixedName" alternative for "QualifiedName" with the addition to XML elements of

further attributes providing default namespace declarations (as specified in W3C XML Namespaces).

The choice of these two mechanisms and the XML elements to which the namespace declaration attributes are

are an encoder's option.

NOTE 1 - W3C XML Namespaces specifies that a default namespace declaration has in its scope only the name of the element in

wh

©

ich it is declared (and of child element names), but not of attributes on that element or child elements.
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NOTE 2 — It is recommended, but not required, that the recommended prefix in the NAMESPACE encoding instruction be used.

NOTE 3 — Use of the recommended prefix may be inappropriate if NAMESPACE encoding instructions with different namespace
names but the same recommended prefix are present in the module.

30 The PI-OR-COMMENT encoding instruction

30.1 General
30.1.1 The "PIOrCommentlnstruction” is:

PiOrCommentlnstruction ::=
PI-OR-COMMENT TargetList As RestrictedCharacterStringValue Position
| PI-OR-COMMENT AS RestrictedCharacterStringValue Position '] TargetList

Position ::=
BEFORE-TAG
| BEFORE-VALUE
| AFTER-VALUE
| AFTER-TAG

30.1.20  The "TargetList" production is defined in 14.2.

30.1.3  This encoding instruction causes specified XML processing instructions and/or,comments to be inserted pefore
or aftdr the "ExtendedXMLValue" or before or after the associated tags.
NQTE - Subclause 10.2.5 permits an encoder (as an encoder's option) to insert additional* XML processing instructions angl XML
cofnments.

30.1.4 The "RestrictedCharacterStringValue" is defined in Rec. ITU-T-X.680 | ISO/IEC 8824-1, clause 41.

30.2 Restrictions

30.2.3 The value of the "RestrictedCharacterStringValue" shiall"be the concatenation of one or more character $trings
each df which conforms to the syntax of an XML Processing.Instruction specified in W3C XML 1.0, 2.6, or to the pyntax
of an KML Comment specified in W3C XML 1.0, 2.5, and,defines the processing instructions and/or comments that are
to be ipserted in the XML document.

30.2.2f An ASN.1 type shall not have both.a final UNTAGGED encoding instruction and a final PI-OR-COMMENT
encod|ng instruction.

30.2.3 A type with this final encodinginstruction shall not have any of the final encoding instructions| ANY-
ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE Of UNTAGGED.

30.2.4  There shall be no qualifying’information in the "TargetList".

30.3 Effect on the encodings

30.3.Y If the "Positibn 1s BEFORE-TAG, then the processing instructions and/or comments shall be inserted befgre the
associpted start-tag.er empty-element tag. If that start-tag or empty-element tag is the start of some endlosing
"ExtendedXML¥alue", then any processing instructions and/or comments inserted before that "ExtendedXMLjalue"
(using| BEFORE-VALUE on the corresponding type) shall precede these processing instructions and/or comments|in the

REFORE -VA at the
start of the "ExtendedXMLValue". If that "ExtendedXM LValue" starts Wlth a tag that is the assomated start-tag of some
embedded "ExtendedXMLValue", then any processing instructions and/or comments inserted before that associated
start-tag (using BEFORE-TAG on the corresponding type) shall follow these processing instructions and/or comments in
the XML document.

NOTE — In this case the contents of the associated tags is never empty, and the empty-element tag cannot be used.

30.3.3  If the "Position" is AFTER-VALUE, then the processing instructions and/or comments shall be inserted at the end
of the "ExtendedXMLValue". If that "ExtendedXMLValue" ends with a tag that is the associated end-tag of some
embedded "ExtendedXMLValue", then any processing instructions and/or comments inserted after that associated end-
tag (using AFTER-TAG on the corresponding type) shall precede these processing instructions and/or comment in the
XML document.

NOTE - In this case the contents of the associated tags is never empty, and the empty-element tag cannot be used.
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30.3.4 If the "Position" is AFTER-TAG, then the processing instructions and/or comments shall be inserted after the
associated end-tag or empty-element tag. If that end-tag or empty-element tag is the end of some enclosing
"ExtendedXMLValue", then any processing instructions and/or comments shall be inserted after that
"ExtendedXMLvalue" (using AFTER-VALUE on the corresponding type) shall follow these processing instructions and/or
comments in the XML document.

31 The TEXT encoding instruction

31.1 General
31.1.1  The "Textlnstruction" is:

TextlInstruction ::=
TEXT TargetList TextToBeUsed ?
| TEXT TextToBeUsed ? "']"" TargetList

TextToBeUsed ::=
AS

NewNameOrKeyword
31.1.20 The "TargetList" production is defined in 14.2.

31.1.3 The purpose of this encoding instruction is:

a) in the absence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, tQ”enable values of boolean |types,
enumerated types, bitstrings with named bits, and integers with. named numbers, to be encodled as
character strings instead of empty-element tags;

b) in the presence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS/ to enable the character strings that are used
for the values of boolean types, enumerated types, bitstrings with named bits, and integers with pamed
numbers, to be changed.

31.1.4 The "NewNameOrKeyword" is defined in clause 28.

31.2 Restrictions
31.2.1  This encoding instruction shall only be assighed to the following types, with qualifying information identifying
one ofl more of the identifiers used in the definition-of the type (or true or £alse for the boolean type):
a) aboolean type definition; or

b) a bitstring type definitionywith named bits; or

c) anenumerated type définition; or

d) an integer type definition with named numbers.

31.2.20  The final charactef-strings used for the values of the type to which this encoding instruction is assigned shall be
distingt.

31.2.3 "NewNameé’-ih "NewNameOrKeyword" shall not be used if the "QualifyingInformation" is ALL. Subclause
28.2.3 does not apply to this use of "NewNameOrKeyword".

31.2.4  The “RestrictedCharacterStringValue" in "NewName" when used in the TEXT encoding instruction shgll not
contaip any. control characters.

31.2.5 Tt oT8 P =EN errcotinginstruction—the—set-of-final TEXT
encoding instructions for a type shall not produce text encodings for some abstract values and empty element encodings
for other abstract values.

NOTE - If there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding instruction, then all encodings are text encodings.

;i————— C VDALTD »

31.2.6 If the TEXT encoding instruction is applied to a bitstring type with named bits and "NewName" is used, the
"NewName" shall contain at least one character, shall not contain "white-space with escapes" (see 8.1.5), and shall not
commence with a "0" (DIGIT ZERO) or a "1" (DIGIT ONE).

31.2.7 A type with this final encoding instruction shall not also have a final usE-NUMBER encoding instruction.

NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.
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31.2.8  The "QualifyingInformation" shall always be present.

31.3 Effect on encodings
31.3.1  One of the following five subclauses (31.3.2 to 31.3.6) applies.

3132 If the type is not a bitstring type with named bits and the "TextToBeUsed" is absent, the
"ExtendedXMLValue" encoding of each value referenced by the qualifying information for this instruction shall be a
character string containing the characters of the identifier (or shall be true or false in the case of boolean types). For
integer types with named values, either the identifiers or the corresponding numbers shall be used (as an encoder's
option).

31 3 3 If the type |s a bltstnng type W|th named blts and the "TextToBeUsed" is absent a character strlng identical to
3 3 6 3 s nat|on
" (see

31.3.4 If the type is not a bitstring type with named bits and the "TextToBeUsed" is present, then the following
subclguses apply (but see 31.3.5).

31.3.41 If the "NewName" alternative is used, the character string used to encode the ~value identified tl:y the
"Qual|fyingIinformation" is "NewName". Each occurrence of the characters "< , and in the "NewName" shall be
replacgd either by one of the escape sequences "s1t;", "&gt;", and "samp;’ respectlvely, or’by an escape sequence of
the fofm "&#n;" or "s#xn;", specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8>"White space shall notj occur
around the character string used to encode the value (see Rec. ITU-T X.680 | ISO/IEC.8824-1, 16.2).

31.3.42 If the "Keyword" alternative is used, the character string used to encode values of the type is the idgntifier
name,|modified as specified below.

31.3.43 If the "Keyword" is caPITALIZED, then the first character) of the name is replaced by the uppgr-case
equivdlent, otherwise the name is not affected.

31.3.44 If the "Keyword" is UNCAPITALIZED, then the name is ynchanged.

31.3.45 If the "Keyword" is UPPERCASED, then all characters of the name that are lower-case letters are replaged by
their Ypper-case equivalent. Other characters are unchanged:;

31.3.46 If the "Keyword" is LOWERCASED, then all-characters of the name that are upper-case letters are replaged by
their Ipwer-case equivalent. Other characters are unchanged.

31.3.5 If the type is an integer type withinamed values, the character strings produced by application sub-
clauses 31.3.4.1 to 31.3.4.6 shall be used in-place of the identifiers. Either the character strings or the correspgnding
numbegrs shall be used (as an encoder’s option).

31.3.6 If the type is a bitstring\type with named bits and the "TextToBeUsed" is present, subclauses 31.3.4.1
to 31.3.4.6 shall be applied to each-bit identifier to produce the character string that represents the bit when it is sqt. The
bitstring value shall then be encoded as the concatenation (possibly empty) of these character strings for all the bits that
are sel, separated by "white=space with escapes".

32 The UNTAGGED encoding instruction
32.1 General
3211 ThC I'Untaggcdlllollubllull : IJ

UntaggedInstruction ::=
UNTAGGED TargetList
| NTAGGED '']"" TargetL.ist

32.1.2  The "TargetList" production is defined in 14.2.

32.1.3  (Tutorial) An informal description of the effect of UNTAGGED on ASN.1 constructors is provided in Annex B.
This clause and its subclauses provide a tutorial introduction illustrating some of the effects of using UNTAGGED.

32.1.4  Used (possibly repeatedly and nested) in conjunction with sequence, set, choice, sequence-of, and set-of, it
enables an almost arbitrary pattern of XML elements to be specified. Its effect is to remove the XML start-tag that
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precedes the "ExtendedXMLValue" of the "Type" to which it is applied and the XML end-tag that follows it, resulting in
the XML elements normally contained between those tags becoming partial XML content.

32.1.5 Applied to a choice type as a component of a sequence or set, it specifies the inclusion at that point in the
sequence (set) of exactly one of the alternatives of the choice type (or none if the choice type is an OPTIONAL
component). The identifier of the choice type does not appear in the encoding. Some alternatives of the choice type may
be XML elements, but others may be partial XML content containing an almost arbitrary pattern of multiple elements,
through use of UNTAGGED in the definition of those alternatives.

32.1.6  Applied to a sequence-of type as a component of a sequence or set, it specifies the inclusion at that point in the
sequence (set) of a specified or arbitrary number of repetitions of the sequence-of component (which may produce a
single XML element, or may produce partial XML content if it is itself UNTAGGED).

32.1.7 _ Applied to a sequence (or set) type or a sequence-of (or set-of) type as the alternative of a choice type, it
enablgs that alternative to consist of the partial XML content which is the "ExtendedXMLValue™ of the sequenge, set,
sequemce-of or set-of.

32.1.9 A separate function of UNTAGGED when applied to a character-encodable type is to enable character content to
appeaf in the encoding of a sequence, with no tags around that content. This use is restricted to a,'‘Componerft of a
sequenmce which is not itself untagged.

NQTE — The restriction is in order to simplify the rules needed to ensure easy and unambiguous decoding:

32.2 Restrictions

32.2.)f Inall instances of use, the enclosing type shall be a sequence, set, choice;sequence-of, or set-of type. [When
the enflosing type is a sequence, set, or choice type, it shall not contain an extensionvmarker.

32.2.2 If the type is a character-encodable type, the enclosing type shall bé-a sequence type without a final UNTAGGED
encod|ng instruction. The type shall not be marked oPTIONAL or DEFAULT) All the other components of the endlosing
sequeice type (if any) shall have a final ATTRIBUTE or ANY-ATTRIBUTES. encoding instruction.

32.2.3 If the type is not a character-encodable type, it shall be a‘sequence, a set, a choice, a sequence-of, a settof, an

octetstring or bitstring type with a contained "Type" without ENGCODED BY, Or an open type.
NQTE — Annex B provides guidelines that can ensure that ambiguities do not result from the use of this encoding instructiol.

32.2.4  This encoding instruction shall not be applied:td-a type that has an empty "ExtendedXMLValue" encoding for

one of| its abstract values, if the type is used as:

a) acomponent of a sequence or set type with OPTIONAL Of DEFAULT; Of

b) the component of a sequenceyofor set-of type; or

c) an alternative of a chpice type, if another alternative of the same choice type has an |empty
"ExtendedXMLValue Sencoding for one of its abstract values and has a final UNTAGGED engoding
instruction.

EXANIPLE: A type that is a sequence type with all of its components OPTIONAL has an abstract value with an empty
"ExtendedXMLValue" enceding, as does a sequence-of type where zero repetitions are allowed.

32.2.9 This encoding jinstruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCOPINGS
encod|ng instruction‘ifi'the XER encoding control section.

32.2.6 A type.with this final encoding instruction shall not have any of the final encoding instructions| aNy-
ATTRIBUTES;.ANY-ELEMENT, ATTRIBUTE, DEFAULT-FOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, USE-NIL| USE-
ORDER OF USE-TYPE.

32.2. There shall be no qualifying mformation n the T argetlist .

32.3 Effect on encodings
32.3.1  If the type is encoded as a top-level type, this encoding instruction shall be ignored.

32.3.2  If the enclosing type is a choice type, the "Extended XMLChoiceValue™ (see 17.5.1) for this alternative of the
enclosed type shall be the "ExtendedXMLValue" of the alternative (the second alternative in the
"ExtendedXML ChoiceValue" production).

NOTE — This "ExtendedXMLValue" for the alternative may be a single XML element or may be partial XML content consisting
of multiple XML elements.
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32.3.3  If the enclosing type is a sequence or set type, the "ExtendedXMLNamedValue" (see 17.6) for this component
of the enclosed type shall be replaced by the "ExtendedXMLValue" of the component (the second alternative in the
"ExtendedXMLNamedValue" production).

NOTE — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple XML
elements.

32.3.4  If the enclosing type is a sequence-of or set-of type, the "ExtendedXMLDelimiteditem" (if used — see 17.7) of
each repetition shall be replaced by the "ExtendedXMLValue" enclosed in the "ExtendedXMLDelimitedltem".

NOTE 1 — It is not possible to use UNTAGGED unless a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been included in
the XER encoding control section, in which case "ExtendedXMLValueList" is not permitted (see 17.7.2).

NOTE 2 — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple XML
elements.

32.3.
"ExtendedXMLValue" shall be an "ExtendedXMLTypedValue" (not an "xmlhstring™ or an "XMLBase64String').

NQTE — Such types do not match the definition of character-encodable type (see 3.2.8). Subclause 32.3.5 implies thatwvhen they
haye a final UNTAGGED encoding instruction, they are always encoded as XML elements.

pe, the

33 The USE-NIL encoding instruction

33.1 General
33.1.1] The "UseNillnstruction" is:

UseNillnstruction ::=
USE-NIL TargetList
| usE-NIL "] TargetList

33.1.20 The "TargetList" production is defined in 14.2.

33.1.3  This encoding instruction provides an optimized EXTENDED-XER encoding for a sequence with a|single
OPTIQNAL component whose other components (if any) all.have a final ATTRIBUTE Or ANY-ATTRIBUTES engoding
instrugtion, possibly preceded by an initial sequence-of typeSupporting USE-ORDER (see clause 35).

33.1.4 In the absence of this encoding instruction, the\optional component would encode as follows:

a) (the "not missing but empty" case)*if-the component is present in the abstract value, with the abstract
value that has an empty "ExtendedXMLValue" encoding, an "ExtendedXMLNamedValue" fpr the
component is present in the XML document, usually as an empty-element tag (or with adjacent start and
end tags);

b) (the "missing” case) if the'component is absent in the abstract value, the "ExtendedXMLNamedVajue" is
not present;

c) (the "not missing~and not empty" case) if the component is present in the abstract value with an abstract
value that daegs, not have an empty encoding, an "ExtendedXMLNamedValue" for the component is
present with-non-empty content.

33.1.59 Use of usEANIL requires that the absence of the optional component (case b) above) be signalled py the
inclusjon of a nil.identification attribute with name "nil" and a value of either "true" or "1".

33.1.6 Incases a) and c) of 33.1.4, the nil identification attribute can either be omitted (as an encoder's option), or it
can bg présent with a value of either "false™ or "0". The optional component shall be encoded by omitting the
associpted)tags.

33.2 Restrictions

33.2.1 The use-NIL encoding instruction shall only be assigned to a sequence type that has an OPTIONAL component
without a final ATTRIBUTE encoding instruction. All the other components of the sequence type, if any, shall have a final
ATTRIBUTE Orf ANY-ATTRIBUTES encoding instruction, or shall be the sequence-of components supporting a USE-
ORDER Or an EMBED-VALUES encoding instruction that are also final encoding instructions on the sequence type.

33.2.2  The sequence type shall not have a final UNTAGGED encoding instruction.

33.2.3 The opTtIoNAL component shall not have any of the final encoding instructions ANY-ELEMENT, ANY-
ATTRIBUTES, DEFAULT-FOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, UNTAGGED, USE-NIL, USE-ORDER Of USE-
TYPE.
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NOTE — Apart from UNTAGGED, the encoding instructions listed above are those that cannot be applied to a type that has a final
UNTAGGED encoding instruction.

33.24 If the oPTIONAL component is not a character-encodable type, then it shall be a sequence, set, choice,
sequence-of, set-of type, an open type, or an octetstring or bitstring type with a contained "Type" and without ENCODED
BY.

33.25 If the oPTIONAL component is a sequence type, none of its components shall have a final ATTRIBUTE or
ANY-ATTRIBUTES encoding instruction.

33.2.6  This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the XER encoding control section.

33.2.7 A type with this final encoding instruction shall not also have any of the final encoding instructions UNTAGGED

O USE=ONAME:
NQTE — The following final encoding instructions can never occur together with this final encoding instruction becauie their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, (USE- ER,
USE-TYPE, USE-UNION, WHITESPACE.

33.2.80  There shall be no qualifying information in the "TargetList".

333 Effect on encodings

33.3.)] If the oPTIONAL component is absent (case b) of 33.1.4), then a nil identificatiom attribute with name|"nil"
and a yalue of either "true" or "1" shall be added to the "AttributeList" of the enclosingelement.

33.3.2 If the oPTIONAL component is present (cases a) and c) of 33.1.4), thecnihidentification attribute can either be
omittdd (as an encoder's option), or it can be added to the "AttributeList" of the(enclosing element with a value off either
"falge" or "0". The optional component shall be encoded by omitting the assqciated tags.

34 The USE-NUMBER encoding instruction

34.1 General
34.1.1] The "UseNumberlnstruction" is:

UseNumberInstruction ::=
USE-NUMBER TargetList
| USE-NUMBER '‘]" Targetlist

34.1.21 The "TargetList" production is:defined in 14.2.

34.1.3  The purpose of this enceding instruction is to modify the encoding of an enumerated type so that the nymbers
in the ['NamedNumber" enumerationis are used instead of the names.

34.2 Restrictions
34.2.)]  This encoding instruction shall be ignored unless it is applied to an enumerated type.

34.2.20 A typéwith this final encoding instruction shall not also have a final TEXT encoding instruction.

NQTE - Fhe following final encoding instructions can never occur together with this final encoding instruction becauge their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER; USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

34.2.3  There shall be no qualifying information in the "TargetList".

34.3 Effect on encodings
34.3.1 The "ExtendedXMLEnumeratedValue" is:

ExtendedXMLEnumeratedValue ::=
EmptyElementEnumerated
|  TextEnumerated
|  XMLSignedNumber

34.3.2 The "EmptyElementEnumerated” and "TextEnumerated" are defined in Rec. ITU-T X.680 | ISO/IEC 8824-1,
20.8 and 20.10.
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34.3.3  The "XMLSignedNumber" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9 and 19.13, and shall be the
number in the "NamedNumber" of the enumeration.

34.3.4 The XMLSignedNumber alternative shall be used if and only if the enumerated type has this final encoding
instruction.

NOTE - If a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS is present in the XER encoding control section but the
enumerated type does not have this final encoding instruction, then the second alternative is used. If there is no GLOBAL-
DEFAULTS of MODIFIED-ENCODINGS present in the XER encoding control section, then the first alternative is used.

35 The USE-ORDER encoding instruction

35.1 General

35.1.1] The "UseOrderlnstruction" is:

UseOrderlnstruction ::=
USE-ORDER TargetList
| USE-ORDER '‘]" TargetList

35.1.21 The "TargetList" production is defined in 14.2.

35.1.3  The purpose of this encoding instruction is to allow an optimized EXTENDED<-XER encoding of a sequence
type ip which there is a sequence-of component that determines the semantic order~of the values of the following
compgnents of the sequence type that are encoded as elements. It can also be uséd;-if there is also a final UqE-NIL
encod|ng instruction (see clause 33), and the single oPTTIONAL component required by the use of USE-NIL is a segpuence,
to deté¢rmine the semantic order of the components of that OPTIONAL sequence.

35.1.4  The sequence-of component that determines the semantic order is,the first component of the sequence, junless
there |s also a sequence-of component supporting a final EMBED-VALUES. encoding instruction on the sequence type. In
this cgse, the sequence-of component supporting the EMBED-VALUES' encoding instruction precedes the sequepce-of
compg@nent supporting the USE-ORDER encoding instruction.

35.1.5 The component determining the semantic order is tequired to be a sequence-of type with a component fthat is
an enpmerated type. That sequence-of type and its semantics depends on the presence or absence of a USE-NIL
encod|ng instruction on the sequence type, as described-in‘the following subclauses.

35.1.591 Where there is no final uSE-NIL encoding instruction, the names of the enumerations are identical [to the
ASN.1 identifiers of the components of the sequence type. The order of the enumerations in each abstract| value
deternpines the semantic order of the valueS of the following components of the sequence type that are present|in the
encod|ng.

35.1.592 Where there is also a final 'gSE-NIL encoding instruction, the OPTIONAL component required by the use of
USE—R]:L is required to be a sequence type (B, say), and the names of the enumerations are identical to the ASN.1

identifiers of the components 0f)the sequence type B. The order of the enumerations in each abstract value detefmines

the semantic order of the valugs of the components of the sequence type B that are present in the encoding.

35.2 Restrictians

35.2.)f  This efcoding instruction shall only be assigned to a sequence type that does not contain an extension njarker.
The sequencestype shall contain a component that is a sequence-of type (type A, say) with a component tha{ is an
enumgrated type. If the sequence type does not have also a final EMBED-VALUES encoding instruction, then type A shall
be the|first component, otherwise it shall be the second component. If there is no final USE-NIL encoding instructipn, the
sequence type shall also have at Teast one other component with no final ATTRIBUTE Or ANY-ATTRIBUTES encoding
instruction (a non-attribute component). If there is a final USE-NIL encoding instruction, the OPTIONAL component
supporting the use-NIL shall be a sequence type, and it shall have at least one component.

35.2.2  The enumerated type shall have identifiers that depend on the presence or absence of a final USE-NIL encoding
instruction on the sequence type with the USE-ORDER encoding instruction, as specified in the following subclauses.

35.2.2.1 If there is no final usE-NIL encoding instruction, then the enumerated type shall have identifiers for the
enumerations that are in one-to-one correspondence (and are in the same textual order) with the identifiers of the
following non-attribute components (see 35.2.1) of the sequence. The sequence type shall be constrained so that every
abstract value of the sequence-of component contains exactly one identifier for each non-attribute component of the
sequence that is present in the abstract value.
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35.2.2.2 If there is a final USE-NIL encoding instruction, then the enumerated type shall have identifiers for the
enumerations that are in one-to-one correspondence (and are in the same textual order) with the identifiers of the
components of the OPTIONAL component in the sequence type. The sequence type shall be constrained so that every
abstract value of the sequence-of component contains exactly one identifier for each component of the OPTIONAL
sequence that is present in the abstract value.
NOTE — It is recommended that the constraint on the sequence type be expressed as:
(CONSTRAINED BY {/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 35 */})

35.2.2.3 The "Enumerationltem"s in the enumerations shall all be "identifier"s or shall all be *"NamedNumber"s with the
value 0 for the first "Enumerationltem", 1 for the second, and so on, up to the last "Enumerationltem".

35.2.3  The sequence-of type shall not be marked OPTIONAL Or DEFAULT.

35.2.4
compg
unless

35.2. No component of either the sequence with this final encoding instruction or the OPTIONAL sequence (When a
final gsE-NIL encoding instruction is present) shall have a final UNTAGGED encoding instruction, Whether the type of
that component is a character-encodable type or not, unless the type of that component is a choice itype and nong of its
alternatives has a final UNTAGGED encoding instruction.

e A lAll Qnonen 0 ne 20 ence i Aere i no l- E-N en llll - ll a dthe
nents of the oPTIONAL sequence (if there is a final use-NIL encoding instruction) shall not be marked DEFAULT

they have a final ATTRIBUTE encoding instruction.

35.2.60  No component of the sequence with this final encoding instruction shall have ainal ANy-ELEMENT eng¢oding
instrugtion.

35.2.71  This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCOPINGS
encod|ng instruction in the XER encoding control section.

35.2.81 A type with this final encoding instruction shall not also have a finahuUNTAGGED encoding instruction.

NQTE — The following final encoding instructions can never occur together with this final encoding instruction becauge their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-NPUMBER,
USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

35.2.9  There shall be no qualifying information in the "TargetList".

35.3 Effect on encodings
35.3.1  The sequence-of type with the enumerated.component shall not be directly encoded.

35.3.2]  An encoder shall encode the semanti¢s’of this type (the semantic order of the sequence components or|of the
OPTIC'LNAL sequence components) by encoding the components that are encoded as elements in the order specified |by the
sequemce-of type with the enumerated gomponent. A decoder shall recover the value of the sequence-of compongnt by
use offthe order of the encoded elements:

36 The USE-QNAME-encoding instruction

36.1 General
36.1.1  The "WseQNamelnstruction™ is:

Use@Namelnstruction ::=
USE-QNAME TargetList

| S ""T tList
| USE-QNAME "] argetlis

36.1.2  The "TargetList" production is defined in 14.2.

36.1.3  The purpose of this encoding instruction is to modify the encoding of a sequence type, each of whose values
specifies an optional namespace name (a URI) and an unprefixed name, so that it encodes as an XML namespace-
qualified or unqualified name.

NOTE — This is provided because it is available in other schema notations. An example of a sequence type to which it could be
applied is the QName type defined in Rec. ITU-T X.694 | ISO/IEC 8825-5.

36.1.4 If the optional component is present in an abstract value of the sequence type, then that abstract value
represents a namespace-qualified name. If the optional component is absent, the sequence type represents an unqualified
name.
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