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ISO/IEC 8825-4:2015(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity. ISO and }EC
i

technical] committees collaborate in fields of mutual interest. Other international organizations, goverrmeital
and nonrgovernmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The ma|n task of the joint technical committee is to prepare International Standafds. Draft Internatignal
Standardls adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Interrjational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention) is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 130 and IEC shall not be held responsible for identifying any or all,suech patent rights.

This third edition cancels and replaces the second edition of ISO/IEC.8825-4:2008 which has been technically
revised. |t also incorporates ISO/IEC 8825-4:2008/Cor.1:2012 andJJSO/IEC 8825-4:2008/Cor.2:2014.

ISO/IEC|8825-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technoldgy,
Subcompmittee SC 6, Telecommunications and informatigf exchange between systems, in collaboration With
ITU-T. The identical text is published as ITU-T X.693 (08/2015).
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Information technology — ASN.1 encoding rules:
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Summary

Recomimendation ITU-T X.693 | ISO/IEC 8825-4 specifies rules for encoding values of ASN.1 types using the Extdnsible
Markyp Language (XML).
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these] topics.

The gpproval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution | .

In sgme areas of information technology which fall within ITU-T's purview, the necessary“Standards are
prepdred on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is afsed for conciseness to indicate b¢th a
telecpmmunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain c¢rtain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or fome
other| obligatory language such as "must" and the negative equivalents are used to express requirementsf The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU (draws attention_to the possibility that the practice or implementation of this Recommendation| may
involjve the use of{a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validjty or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or dthers
outsifle of thie¢ Recommendation development process.

As of the“date of approval of this Recommendation, ITU had not received notice of intellectual pro

prote ; :
are cautioned that this may not represent the latest information and are therefore strongly urged to consult

the TSB patent database at http:/www.itu.int/ITU-T/ipr/.

© ITU 2015

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

il Rec. ITU-T X.693 (08/2015)
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1 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 me

ssages 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.

Therd is more than one set of encoding rules that can be applied to values of ASN.1 types. This Reconimends
Interrjational Standard defines three sets of encoding rules that use the Extensible Markup Language (XML).

encoding rules all produce an XML document compliant to W3C XML 1.0. The first set is called, the Basic
Encodling Rules (BASIC-XER). The second set is called the Canonical XML Encoding Rules (CANONICAL-XER, or
CXER) because there is only one way of encoding an ASN.1 value using these encoding rulest(Canonical eng
rules pre generally used for applications using security-related features such as digital signatures.)’ The third set is
the extended XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Railes“allow additional end
optiops, and take account of encoding instructions that specify variations of the BASIC-XER encodings in or

suppd
iS no

Therg
or thg
ASN.,
repre
synta
XER
instrul

rt specific styles of XML documents (see below). The extended XML Encoding Rules are not canonical, and
tanonical form for these rules defined in this Recommendation | International Standard.

are many aspects of an XML representation of data (such as the use of, XML attributes instead of child eler]
use of white-space delimited lists) whose use is a matter of style and XML designer choice. If a type defined
| specification is encoded by BASIC-XER or by CXER, then there is a single fixed style used for the
entation, with no user control of stylistic features. This Recommendation | International Standard specifi
x and semantics of XER encoding instructions which specify, the stylistic features of the XML in an EXTEN
encoding. XER encoding instructions can also be used\fo determine the possible insertion of XML proc{
ctions in an EXTENDED-XER encoding. XER encoding instructions are ignored by BASIC-XER and by C

but are used by EXTENDED-XER.

N
th
EJ

Claus
Claus

Claug
encod

Claus
ASN.
encod

Claus

DTE — "Stylistic features", such as use of attributes or white-space delimited lists, can also affect the size of an encodij
b case with which it can be processed, so use of such features is not just a matter of style. Where such issues are imp
K TENDED-XER with encoding instructions mdy be preferred over BASIC-XER or CXER.

k 8 specifies the BASIC-XER encoding ¢f ASN.1 types.
e 9 specifies the CXER encoding 8f ASN.1 types.

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

es 11 to 14 list and eategorize the XER encoding instructions and specify the syntax for their assignment
| type or componenfaising either an XER type prefix (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) or an
ing control seetion/(see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

e 15 defin€Sythe order of precedence if XER encoding instructions are present in both an XER type prefix

an XKR encoding control section.

Claus

e 16 specifies the XER encoding instruction support for XML namespaces when using EXTENDED-XER.

tion |
These
XML

oding
called
oders
er to
there

hents,

in an
(XML
s the
DED-
PSsing
XER,

hg and
prtant,

XER

to an
XER

nd in

Claus

Claus

¢ 1/ specities EXTENDED-XEKR encodings.
es 18 to 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
(resulting from inheritance and multiple assignments);

type

¢) 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.

viii

Rec. ITU-T X.693 (08/2015)
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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.

Rec. ITU-T X.693 (08/2015) X
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Lecommendation | International Standard specifies a set of basic XML Encoding Rules (BASIC-XER).that
b derive a transfer syntax for values of types defined in Rec. ITU-T X.680 | ISO/IEC 8824-1 and Rec. IFU-T
EC 8824-2. This Recommendation | International Standard also specifies a set of Canonical XMI\Encoding]
R) which provide constraints on the basic XML Encoding Rules and produce a unique encéding for any

value. This Recommendation | International Standard further specifies a set of extended)XML Encoding
ENDED-XER) which adds further encoders options, and also allows the ASN.1 specifier'to) vary the encodir
be produced by BASIC-XER. It is implicit in the specification of these encoding rules that they are also us

ng.
icoding rules specified in this Recommendation | International Standard:
— are used at the time of communication;

— are intended for use in circumstances where displaying of valti¢s and/or processing them using com
available XML tools (such as browsers) is the major conceriinin the choice of encoding rules;

— allow the extension of an abstract syntax by addition of'€xtra values for all forms of extensibility des|
in Rec. ITU-T X.680 | ISO/IEC 8824-1.

lecommendation | International Standard also specifies the.syntax and semantics of XER encoding instructior
es for their assignment and combination. XER encoding instructions can be used to control the EXTENDED
ng for specific ASN.1 types.

Normative references

llowing Recommendations and International Standards contain provisions which, through reference in thi
ute provisions of this Recommendation | International Standard. At the time of publication, the editions ing
valid. All Recommendations(and Standards are subject to revision, and parties to agreements based 9

Recommendations and(Standards listed below. Members of IEC and ISO maintain registers of currently
hitional Standards. TheZPelecommunication Standardization Bureau of the ITU maintains a list of currently
Recommendations:

TE — This ReCemmendation | International Standard is based on ISO/IEC 10646:2003 and the Unicode standard
.0:2002. It canuot be applied using later versions of these two standards.

Identical Recommendations | International Standards
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-~ Recommendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information technology — Abstract

byntax

Notation One (ASN.1): Specification of basic notation.

—  Recommendation ITU-T X.681 (2015) | ISO/IEC 8824-2:2015, Information technology — Abstract Syntax

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

—  Recommendation ITU-T X.682 (2015) | ISO/IEC 8824-3:2015, Information technology — Abstract Syntax

Notation One (ASN.1): Constraint specification.

—  Recommendation ITU-T X.683 (2015) | ISO/IEC 8824-4:2015, Information technology — Abstract Syntax

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

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

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

coding

Recommendation ITU-T X.692 (2015) | ISO/IEC 8825-3:2015, Information technology — ASN.1 encoding

rules: Specification of Encoding Control Notation (ECN).

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 URNNamespace of Object taentifiers.
— ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set"(U(S).
—  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 t¢ those
defined by ISO/IEC 10646, but the above reference is included because it also specifiey ‘the names of fontrol
characters.
—  W3C XML 1.0:2000, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation,
Copyright © [6 October 2000] World Wide Web Consortium, (Massachusetts Institute of Technology,
Institut National de Recherche en Informatique et en Automatique, Keio Univarsity),
http://www.w3.0rg/TR/2000/REC-xml-20001006.
—  W3C XML Namespaces:1999, Namespaces in XML, W3C Recommeéndation, Copyright © [14 January
1999] World Wide Web Consortium, (Massachusetts Institute” of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), http://www.w3.0rg/TR/1999/REC-xml-
names-19990114.
NQTE 2 — The reference to a document within this Recommendation | kitérnational Standard does not give it, as a stangl-alone
do¢ument, the status of a Recommendation or International Standard,
3 Definitions
For thp purposes of this Recommendation | Internatiofial Standard, the definitions of Rec. ITU-T X.680 | ISO/IEC §824-1
and the following definitions apply.
3.1 ASN.1 Basic Encoding Rules (BER)
This Recommendation | InternatiopalsStandard makes use of the following terms defined in Rec. ITU-T X.690 |
ISO/IEC 8825-1:
a) data value;
b) dynamic cenformance;
¢) encoding (of a data value);
d) receiver;
e) «sender;
f), ¥ static conformance.
3.2 Additional definitions

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

3.2.1

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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324 associated following tag: The XML end-tag following the "XMLValue" of a type in the absence of encoding
instructions that remove the associated tags.

3.2.5 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 character-encodable type: An ASN.T type to which an ATTRI BUTE encoding insfruction can be applied
(see 2.2.1).

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

NQTE 1 — An example would be a type identification attribute. The control namespace defaults to the ASN)I-namespace specified
in 6.9, but can be changed by the GLOBAL-DEFAULTS encoding instruction.

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

3.2.100 enclosed (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC-XER encoding is enclosed directly
withinl the "XMLValue" of an ASN.1 type (the enclosing type).
NQTE — All types in a BASIC-XER or EXTENDED-XER encoding are enclosed types unless they are used as the root type (see
10{3.1 b) in an encoding.

3.2.11] enclosing element (of an ASN.1 type): An "ExtendedXMLTypedValue", "ExtendedXMLChoiceValue",
"ExtepdedXMLNamedValue" or "ExtendedXMLDelimitedltem" «that has as its "ExtendedXMLValue| the
"ExtepdedXMLValue" encoding of the type (see 17.1, 17.5, 17.6 arid\7.7).

3.2.12 enclosing type (of an ASN.1 type): An ASN.1 typewhose "XMLValue" in a BASIC-XER encoding djirectly
encloges the "XMLValue" of an ASN.1 type (an enclosed typg).
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 typ¢, or an
octetstring or bitstring type (with a CONTAI NI NG and witheut an ENCODED BY).

3.2.13] final encoding instructions (for a type):*The set of XER encoding instructions associated with a tyge as a
result pf the complete ASN.1 specification, and.fvhich are applied in producing encodings of that type.

3.2.14 inherited encoding instructions: XER encoding instructions that are associated with the type identifief by a
type r¢ference.

3.2.15§ namespace-qualified nanie: A name in an XML document that has an XML namespace prefix or is an| XML
element name in the scope of amrXML default namespace declaration.
NQTE — XML default naniespace declarations affect only XML element names, not the names of attributes. A namespacq prefix
caij be applied to either.

3.2.16| nil identification attribute: An XML attribute that can appear on any element to identify whether the content
has a il 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
provides partiof 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 dlement
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).

3.2.28 XML attribute: Part of an EXTENDED-XER encoding consisting of an "XMLValue" enclosed in gug¢tation
marks|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-tag{Bgth the start-fag and
thg empty-element tag can contain attribute encodings.

n_n

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 1\0{definition of document

3.2.29 XML processing instruction: Part of an XML document which carries information concerning the progessing
of sonpe or all of that document (see W3C XML 1.0).

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

3.2.300 XML prolog: The initial part of an XML document (which_degs not carry information about the valueof the
ASN.] type that has been encoded).

4 Abbreviations

For thg 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

ucCs Universal Multiple=Qetet Coded Character Set

URI Uniform ResourceIdentifier

UTC Coordinated Universal Time

UTF-8 UCS Fransformation 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.

53 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 EXTENDED-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.

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

6 Encoding instructions specified by this Recommendation | International Standard

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

6.2 ASN.1 forms a basic XML schema notation. The ASN.1 schema is used to define thé)eontent and strucfure of
data uping ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XER encoding instructipns.

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

6.4 XER encoding instructions are assigned to ASN.1 type definitions or to type references using either or foth of
XER {ype prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) and an XER ¢&ncoding control section (see Red. ITU-
T X.680 | ISO/IEC 8824-1, clause 54). If encoding instructions are associated’with a type definition, they are carrigd with
the A$N.1 type (through its type reference) into other type definitions and other ASN.1 modules. When EXTENDED-
XER gncodes a type that has XER encoding instructions associated with some or all of its parts, those final en¢oding
instrugtions are applied and modify the EXTENDED-XER encodings that are produced.

NQTE — The final encoding instructions are also used when performing validation and/or decoding of an EXTENDEID-XER

engoding.
7 Conformance
7.1 Dynamic conformance for the basic XML Encoding Rules is specified by clause 8, and dynamic conformance

for thg Canonical XML Encoding Rules is_speéified by clause 9, and dynamic conformance for the extended| XML
Encoding Rules is specified by clause 10.

7.2 Static conformance is specified by those standards which specify the application of one or more off these
encod|ng rules.

7.3 Alternative encodings are permitted by the basic XML Encoding Rules and by the extended XML En¢oding
Rules|as an encoder's optien. Decoders that claim conformance to BASIC-XER shall support all BASI¢-XER
alterngtives. Decoders_that" claim conformance to EXTENDED-XER shall support all EXTENDED-XER en¢oding
alterngtives.

NQTE — This clause‘applies whether or not there are any final encoding instructions.

7.4 No alterhative encodings are permitted by the Canonical XML Encoding Rules for the encoding of an ASN.1
value.
8 Basic XML encoding rules

8.1 Production of a complete BASIC-XER encoding

8.1.1 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.

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

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.I 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
sequemce 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 encodgr's option the last chjracter
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|[single
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 X]|680 |
ISO/IEC 8824-1, 16.2, with the changes and restrictions specified in the following subclauses of this clause 8.3.

8.3.2 All occurrences of "ExternalTypeReferénce" within the "XMLTypedValue" shall be replaced Hy the
"typergference" in that "ExternalTypeReference's

8.3.3 The ASN.1 "comment" lexical itein (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.6) shall not be present| If an
XER ¢ncoding contains a pair of adjacent hyphens, or "/*", or "*/", these shall be treated as part of the data, and [not as
ASN.] comment delimiters.

8.3.4 Where Rec. ITU-T X.680)| ISO/IEC 8824-1, 12.1.4, 12.11 and 12.13, permits the use of ASN.1 whitefspace
betwegn lexical items or in "xmlbstring" or in "xmlhstring", the characters used shall be restricted to the "white-ppace”
specifled in 8.1.4.

8.3.5 The "XMLBooleanValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 18.3, shall omnly be
"Emp{yElementBoelean" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that is a bpolean
type shall be "XNMLValueList".

8.3.6 The"XMLIntegerValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9, shall orly be
"XMISignedNumber".

8.3.7 The "XMLEnumeratedValue™ specified in Rec. [TU-T X.680 | ISO/IEC 8824-T, 20.8, shall only be
"EmptyElementEnumerated" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that is an
enumerated type shall be "XMLValueList".

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 "XMLBIitStringValue" 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/TEC 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-ASN 1 -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 2919 shall be
replacpd by 8.4.5 of this Recommendation | International Standard. The Note in Rec. ITU-T X.691 | ISO/ABC 8B25-2,
29.9 applies.

8.4.5 If the "encoding" choice is "single-ASN1-type", then the ASN.1 type shall be the "XMbTypedValue" |of the
type ehcoded in the "EXTERNAL", with a value equal to the data value to be encoded.

8.5 Encoding of the open type

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

NQTE — The use of the "xmlhstring" alternative of "XMLOpenTypeFieldVal" is not recommended in general, as there|are no
mechanisms to identify the encoding rules being used to produce the "xmlhstring" in(an‘instance of an encoding. Cases where this
alt¢rnative may be convenient are when the message being encoded in XER (e, g\ for display purposes) is the result of a pfevious
biIIary encoding and has not been completely decoded, or when there are bilateral lagreements.

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 types with extpnsion
markeys in which unknown extensions are present.

8.6.2 Unknown extensions in a sequence or set type tesult in unexpected XML elements with names distinct frqm any
of the jnames of the next expected XML element.

NQTE — There may be multiple names for a known following XML element when optionality is present, but the exfension
addlitions will always have names that differ from'all of these.

8.6.3 Unknown extensions in a choiee type result in a single unexpected XML element in place of an element
corresponding to one of the known cheloes. It will always have a different XML element name from that of any| XML
element that encodes a known alternative of the choice type.

8.6.4 Unknown extensiongin an enumerated type result in an XML element with an unexpected content, but with no
unexppcted XML elements,

8.6.5 Unknown extensions arising from relaxation of a subtype constraint result in an encoding that can be g4 valid
encod|ng of any value-of the unconstrained type. Such encodings can produce unexpected content, but no unexpected
XML glements.

9 Canonical XML encoding rules

Where "XMLTypedValue" contains options, this clause specifies precisely one of those options in order to produce a
unique encoding. The provisions of this clause determine the canonical XML encoding rules.

9.1 General rules for canonical XER
9.1.1 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".

9.1.3 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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9.1.4 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.

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

9.2.5 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 X680 | ISO/IEC 8824-1} 22.9)
can bp used (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.11), then it shall be used. Otherwide, the
"xmlbptring" 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 ‘zero bits (see Rec. ITU-T X.680 |
ISO/IEC 8824-1, 22.7).

9.4 Octetstring value

If the [ XMLTypedValue" alternative of "XMLOctetStringValue" ($€e’Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.3) fan be
used (jas specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.4), then it shall be used. Otherwise, the "xmlh§tring"
alterngtive shall be used with all "white-space" removed (see 8:3:4), and all letters in upper-case.

9.5 Sequence value

All cgmponents of a sequence which have default values, and which have an abstract value set to those default yalues,
shall Have the encoding of the default value textially present. There shall always be an encoding for those compongnts.

9.6 Set value

9.6.1 The set type shall have the-elements in its "RootComponentTypeList" sorted into the canonical order sp¢cified
in Re¢. ITU-T X.680 | ISO/IEC;8824-1, 8.6, and additionally for the purposes of determining the order in [which
compg@nents are encoded when-one or more component is a choice type with no ASN.1 tag, each such choice fype is
orderdd as though it has atagequal to that of the smallest tag in the "RootAlternativeTypeList" of that choice type pr any
such dhoice types nested within it.

9.6.2 The set_&lements that occur in the "RootComponentTypeList" shall then be encoded in the resulting [sorted
order.| After the'elements in the "RootComponentTypeList", if any, have been encoded, the set elements that occut in the
sionAdditionList" shall be encoded in the order in which they are defined. (An example of this ordering of elenjents is
dimRec. ITU-T X.691 | ISO/IEC 8825-2, clause 21.)

ave daefautt vatue T A AbSITACT vaile Serto those detautt 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 "XMLODbjIldComponent" (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.680[| 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 z€tes. If the fractiongl part
corresponds to 0, this string shall be wholly omitted together with the decimal point.

EXANIPLE

Seconfs represented with the string "26.000" shall be encoded as "26". Seconds.represented with the string "26J5200"
shall Be encoded as "26.52".

nn

9.10.4 The decimal point, if present, shall be

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

where|"YYYYMMDD" represents the day following the midaight in question.

EXANIPLE

The fqllowings encodings are valid:
"19920521000000Z"
"19920622123421Z2"
"19920722132100.3Z2"

The fqllowing encodings are invalid’

"19920520240000Z" (midnight represented incorrectly)
"19920622123421.0Z" (spurious trailing zeros)
"19920722132100.30Z" (spurious trailing zeros)

9.11 UTETime

9.11.1] "The encoding of a value of type "UTCTime" shall terminate with the character "Z" (see Rec. ITU-T X.680 |
ISO/TEC-8824-1, 47.3)

9.11.2  The string representing the seconds shall always 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"
"9206221234212"

Rec. ITU-T X.693 (08/2015) 9
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9.12

"920722132100Z2"
The following encodings are invalid:
"920520240000Z" (midnight represented incorrectly)
"920722132172" (seconds of "00" omitted)
Open type value

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

9.13

The TI ME type and the useful time types

The "]

10

10.1

10.1.1
ASN.

10.1.2

10.1.3
of any]

KML'TimeValue™ tor these types shall be moditied as tollows:

N(

a) all commas used as decimal signs shall be converted to full stop;

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

c) if an interval or recurring interval contains a start point and an end point, and the-end point contai
same time difference component as the start point, the time difference component ofythe end point sk
removed;

d) for a duration, and for a duration in an interval (or in an interval in a recursing interval) expressed
start point and a duration or with a duration and an end point, the value notation shall be modified to rem
zero time components except the least significant time component that is present in the instance of the
notation.

Extended XML encoding rules

General

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

EXTENDED-XER extends BASIC-XER ‘fia-three main ways.

a) It provides additional encoder's dptions (for example, for the insertion of XML Processing Instructi
XML Comment, and for the dse of identifiers for named bits in a bitstring value);

b) It specifies a set of encading instructions that can be used to specify modification of the BASI(
encoding of an ASN. I'type, including an encoding instruction to use simple text rather than empty-e
tags for boolean, ifiteger (with named numbers), enumerated, special values of real, and bitstring
named bits) types;

c) It requires.decoders to ignore (in the absence of encoding instructions) attributes from the d
namespaee that are unknown (for example, a schemaLocation attribute), and some known attributes tha
XML«aols may insert which may have different values from those that a conforming encoder can
(for'example, use of a type identification attribute). (See 10.2.10.)

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

all be

ns the
1all be

with a
ve all
value

enable

ons or

-XER
ement
(with

ontrol
[ other
insert

oding
.

TE > The opposite is not true. Even in the absence of XER encoding instructions, there are EXTENDED-XER encodir

gs that

are

10.1.4

10

not contforming to BASIC-XEK encodings (see 10.1.2a and 10.1.2°¢).

All occurrences of ASN.1 "Type" notation have an associated set (possibly empty) of XER encoding
instructions (the final associated encoding instructions). Encoding instructions are associated with a "Type" through:

a) (Inherited encoding instructions) the presence of associated encoding instructions on the "Type" used in

the definition of a "typereference" used as a "Type"; and

b) (Targeted encoding instruction) assignment of one or more XER encoding instructions to an occurre
"Type" using an XER encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54)

nce of
; and

NOTE — An ASN.1 module can contain only one XER encoding control section, and hence only one XER

"EncodingInstructionAssignmentList" (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 requlrements on the unamblgulty of names that are affected by the presence of a ﬁnal NANE,

NA[ ) 2 which
types W1th such final encodlng 1nstruct10ns can be used or as restrictions on the use of these encodlng instructions.

10.2 EXTENDED-XER conformance

10.2.1] If an ASN.I specification assigns XER encoding instructions in accordance with clauses 14-to 17 such that an
ASN.] type or component has final encoding instructions that violate the restrictions specified in clauses 18 onpwards,
then that ASN.1 specification is not in conformity with this Recommendation | International Sfandard, even if (Without
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 can be fiegated (removed from th¢ set of
asgociated encoding instructions) by a further assignment. It is the final encoding instructiofis\that normally determine conformity
of the specification. In some (but not all) cases, a final encoding instruction that is not applicable to the type to which it i being
appplied is ignored. If the clauses specifying the syntax and application of encoding instmictions identify circumstances where an
endoding instruction is ignored in the application of the final encoding instructions; then clauses specifying encodings |[do not
nofmally 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
encod|ng produced by the basic XML encoding rules (BASIC-XER):specified in clause 8, with the additional en¢oder's
optiorfs specified in 10.2.5 and 10.2.6.

NQTE — EXTENDED-XER decoders are required by 10.2.4 to aceept and process W3C XML document type declaratiops, but
thegse 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:14ype with final encoding instructions, or with componepts (at
any depth, and after resolving all type references) that have associated encoding instructions, shall be the en¢oding
specified in clause 17.

NQTE — The final encoding instructions are_appfied in an EXTENDED-XER encoding, and are also used by decodg¢rs and
validators of EXTENDED-XER encodings.

10.2.4 EXTENDED-XER decoders (whether MODI FI ED- ENCODI NGS was used or not — see clause 26) shall process
any dpcument type declaration (see/W3C XML 1.0, 2.8) that is present, in accordance with the requirements for non-
validafing XML processors (see W3CXML 1.0, 5.1). This processing shall be performed (conceptually) before applying
all other decoding requirementsin this Recommendation | International Standard. EXTENDED-XER encoders shpll not
include a document type declaration.

10.2.5 An EXTENDRED‘XER encoder can (as an encoder's option) insert XML Processing Instructions or| XML
Comnjent (in addition‘te”any that might be required by clause 30) in the XML document element or XML prolog [in any
positign permitted, by W3C XML 1.0. The syntactic form and semantics of XML Processing Instructions is specified in
W3C KML 1.0;:2+6. The syntactic form and semantics of XML Comment is specified in W3C XML 1.0, 2.5.

10.2.6f Af there is no GLOBAL- DEFAULTS encoding instruction with a MODI FI ED- ENCODI NGS keyword (see clayse 26)
in the [XER encoding control section, then:

a) the "XMLIntegerValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9) may be 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 MODI FI ED- ENCCDI NGS 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 "ExtendedXMLIntegerValue" (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.

c) the "ExtendedXMLEnumeratedValue" (see 34.3) shall not be "EmptyElementEnumerated"; and

NOTE 2 — In the absence of a GLOBAL- DEFAULTS of MODI FI ED- ENCODI NGS, 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 | IS
8824-1, 22.9) shall be "TextList" (see 10.2.8 b); and

O/IEC

28.3) shall be "XMLDelimitedItem" for all component types, with Table 5 ignored (see Rec. I[ITH-P
| ISO/IEC 8824-1, 26.5); and

8.1.4); and

be "white-space with escapes" (see 8.1.5) as an encoder's option.

DI FI ED- ENCODI NGS.

XER encoding control section, then an EXTENDED- XER encoder can (as angencoder's option):

"NamedNumber" for the integer value in the type definitief(s¢e also 10.2.7 b);

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

10.2.7 );

value represented unreadable by an implementation of an earlier version of the specification.

ccept all options.

0 Conforming decoders and validators shall accept, but may ignore, the presence of a type identification af|
XML element of an encoding unless its presence and use is as specified in clauses 37 and 38. Encoders sh
te such attributes except as specified in clauses 37 and 38.

mple) unexpected XM child elements are present that are (as a decoder's option) passed to the application — rather tha
ored or producing‘a fatal decoding error.

1 An ASNib-specification is illegal unless it is possible, for all abstract values, for a decoder to dets
iguously-using only the name of the XML tag and the contents of any previous XML element) the 4
nent (orextension marker) that an XML element is associated with.

TE" I\~ The association cannot depend on the content of the XML element, or on its attributes, or on any subsequen|
Iment.

g) the "XMLSequenceOfValue" and "XMLSetOfValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1,,2¢.3 and

X.680

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

i)  all occurrences of "white-space" that is either outside XML tags or inside the values‘et XML attribufes can

TE 3 — There are some encoding instructions (such as UNTAGGED) that cannot be used unless(there is a GLOBAL- DEFAJLTS of
If a GLOBAL- DEFAULTS encoding instruction with a MODI FI ED- ENCODI, NGS’keyword (see clause 26) is fjresent

a) use the "Textlnteger" alternative of "ModifiedXMLIntegefValue" (see 17.8), provided therq is a

ke the

b) use "XMLIdentifierList" (see Rec. ITU-T X.680NISO/IEC 8824-1, 22.9) for an "XMLBitStringValue",
provided the bitstring value to be encoded dogs not contain any "one" bits that are not named bits (s¢e also

NOTE 2 — The use of this encoding withnamed bits that have been added in a later version can make the dbstract

Where encoder's options are permitted in an EXTENDED-XER encoding, conforming decoders and validators

iribute
h1] not

TE — Other XML tools.may insert such attributes. In general, an EXTENDED-XER decoder cannot easily determjne the
pefmitted value and meaningJof type identification attributes. Their presence and value may be of use to an application|

if (for
h being

rmine
\SN.1

I XML

NOTE 2 — This condition is always satisfied when there are no XER encoding instructions, but the inappropriate use of UNTAGGED
to remove associated tags round (for example) repetitions (sequence-of or set-of) and alternatives (choice) and the 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
10.2.1

12

effect of the use of UNTAGGED, and rules that, if followed, can ensure legality of the specification as defined in 10.2.11.

2 If an ASN.1 specification contains "ObjectClassFieldType"s that are open types (see Rec. ITU-T X.681 |
ISO/IEC 8824-2, 14.2), with table constraints or type constraints, such constraints shall all be ignored in
applying 10.2.11.
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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 encodlng 1nstruct10n) cons1st of nothmg more than a hnear sequence of XML elements where only the

10Q g s—of XML
elements can be mapped w1thout amblgulty t0 the components of an abstract Value of the ASN 1 root type (see 10 2 1 1)

10.3.3] The XML document element in an EXTENDED-XER encoding consists of a single XML element.that shall be
an "ExtendedXMLTypedValue" for the type being encoded (the root type). It can include attributes in-its’ startjtag or
emptyfelement tag, and can have a content that includes both child elements (see W3C XML) and untagged text. The
child ¢lements may themselves have both attributes and a content that includes both child elements drid-untagged text.

10.3.4  The abstract values of the components of an enclosing type are encoded as "ExtendedXMLValue's (see|17.4),
possibly modified by encoding instructions applied to them or to their own components. These.”ExtendedXMLValye"s:

a) can be preceded by an XML start-tag and followed by an XML end-tag fealled the associated tags) tp form
an element within the "ExtendedXMLValue" of the enclosing type; ox

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" oftheenclosing type; or

NOTE — Annex B describes the result of applying UNTAGGED.as) the production of partial XML element ¢ontent

that can combine with other encodings to form the XML element content for some enclosing element whoge type

has not been UNTAGGED.

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

d) can (by the use of an ATTRI BUTE encoding instruction on a character-encodable type) form the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3).

10.3. If an "ExtendedXMLValue" is empty, ‘and its associated tags have not been removed by the use|of an
UNTAGCED encoding instruction, then the asso€iated preceding and following tags can (as an encoder's optign) be
replacpd with an XML empty-element tag (see-Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.8). This is called the assqciated
emptyfelement tag.

10.3. The transformation specifrediin 10.3.5 is performed conceptually after completion of the entire en¢oding
proceds, and can be prevented by(a Pf'- OR- COMVENT encoding instruction (see clause 30) producing one or morel XML
Procegsing Instruction or XML Comment elements between the start-tag and end-tag.

10.3.7] The associated preeeding tag, the associated following tag, and the associated empty-element tag are jointly
referrdd to as the associated tags. The XML element names in the associated tags are called the associated tag namgs, and
are (ih the absencé€/of final NAME and NAMESPACE encoding instructions) identifiers, type reference namies, or
"xmlapn]typenames(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.36).

11 Notation, character set and lexical items used in XER encoding instructions

11.1 The notation used in specifying the syntax of an "Encodinglnstruction" in an XER type prefix (see clause 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 "Encodinglnstruction" 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 "EncodinglnstructionAssignmentList".
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NOTE - In particular, ASN.1 comment can be included wherever ASN.1 white-space is allowed, and requirements
insertion of white-space or comment between lexical items that could otherwise be confused are those specified in Rec.
X.680 | ISO/IEC 8824-1.

114 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)
e (see Rec. ITU-T X.680 | ISO/IEC 8824-1. 12.37)

for the
ITU-T

o (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)
" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
e (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)

e (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
BT (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.20)
"< (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, 12.28)
"> (see Rec. ITU-T X.680 | ISO/IEC 8824-1,.42.29)

Additjonal lexical items ("modifiedXMLNumber" and "modified XMLRealNumber") are defined and used in 17.§
in 17.9.

12 Keywords

12.1 The words specified in 12.3 and 12.4 below are used in either or both of XER "Encodinglnstruction"s an
"EncogdinglnstructionAssignmentList"s (in addition.fo some ASN.I reserved words), and can appear in such sy
constrjicts only with the meaning assigned to them in the following clauses of this Recommendation | Intern
Standgrd, except as specified in 12.2.

12.2 Keywords are not reserved wqrds, but if an ASN.1 "typereference" that is the same as a keyword listed i
is nedded in an XER "Encodinglnsfruction" or an XER "EncodinglnstructionAssignmentList", then the prod
"ModyleAndTypeReference" (seeA44.2.2) shall be used.

12.3 The keywords are:

.3 and

1 XER
htactic
rtional

nl12.3
uction
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REPLACE

AFTER-TAG TEXT
AFTER-VALUE UNCAPITALIZED
ANY-ATTRIBUTES UNTAGGED
ANY-ELEMENT UPPERCASED
AS USE-NIL
ATTRIBUTE USE-NUMBER
BASE64 USE-ORDER
BEFORE-TAG USE-QNAME
BEFORE-VALUE USE-TYPE
CAPITALIZED USE-UNION
COLLAPSE WHITESPACE
CONTROL-NAMESPACE
DECIMAL

DEFAULT-FOR-EMPTY

ELEMENT

EMBED-VALUES

GILOBAL-DEFAULTS

Iy

LIST

LODWERCASED

MODIFIED-ENCODINGS

NAME

NAMESPACE

NOT

PI-OR-COMMENT

PREFIX

124 Additional keywords are used in the "BuiltiInTypeName" produétion (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 canseyer be used in ASN.1 as a "typereferenge".

13
13.1

13.2

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

Final encoding instructions for a type can:

a) require the use of alternatives of an "ExtendedXMLValue" that are not "XMLValue" alternatives fpr that
type; or
NOTE 1 — Alternatives of the "ExtehdedXMLValue" production include both the (unchanged) "XMI{Value"
production alternatives used in-BASIC-XER, and alternative productions selected by XER encoding instrugtions.
b) change the associated tag name, the "AttributeName", or the value of the type identification attribyite for
the encoding of that typesor
c) cause the "ExtendéddXMLValue" of a component of an ASN.l type to be inserted gqs the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3); or
d) specify the XME-hamespace name for type reference names and identifiers defined in an ASN.1 module
and recommend a namespace prefix to be used with that namespace; or
e) specifyywhen a namespace-qualified name (instead of an unqualified name) is to be used in an| XML
elemerit or as the name of an XML attribute; or
f) _specify the removal of the associated tags, generally resulting in either untagged text or in partiall XML
element content (which can be preceded or followed by other partial XML element content — see Annex
B); or
5) DP\/\/if_y t}lb illDULTiULL Uf UIIL Ul TIIUT U }(}V{L PlU\a\/DDillé Illbtl Ubt;UllD Ul }(}V{L CUllullblltD (b\/b blauou 38}:

1) before the associated preceding tag or the associated empty-clement tag; or

2) Dbetween 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).

XER encoding instructions can be assigned to ASN.1 types using either the "EncodingInstruction" production
in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encoding control section.

Rec. ITU-T X.693 (08/2015) 15
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Assignment using a type prefix is specified in this clause. Assignment using an XER encoding control section is specified
in clause 14.

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

13.3

The XER "EncodinglInstruction" production is:

EncodingInstruction::=
Positivelnstruction
| NegatingInstruction

Positivelnstruction ::=
AnyAttributelnstruction
| AnyElementInstruction

13.4

this cl
Nd
noj
mg
no

N(
su

135
XER
"AnyA

13.6

| AttributeInstruction

| Base64Instruction

| Decimallnstruction

| DefaultForEmptyInstruction
| EmbedValuesInstruction

| GlobalDefaultsInstruction
| ListInstruction

| Namelnstruction

| Namespacelnstruction

| PIOrCommentInstruction
| TextInstruction

| UntaggedInstruction

| UseNillnstruction

| UseNumberInstruction

| UseOrderInstruction

| UseQNamelnstruction

| UseTypelnstruction

| UseUnionInstruction

| Whitespacelnstruction

NegatingInstruction ::=
NCT Positivelnstruction
| ElementInstruction

The "Elementlnstruction" (see clagse\24) is a strict synonym for NOT UNTAGGED, and is not discussed fur
huse.
TE 1 — The ELEMENT synonym is ‘provided to avoid the double negative, and for human readability of specifications.
imally be used (in opposition to(the ATTRI BUTE encoding instruction) to identify the nature of top-level types in the
dule. Top-level types that have deither ELEMENT nor ATTRI BUTE final encoding instructions will be supporting types
directly correspond to XML attributes or elements, and will usually be UNTAGGED.

TE 2 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can be cancelld
sequent UNTAGGED efieoding instruction, but such usage is not recommended.

encoding imstruction to the corresponding "Type". Each of the alternatives of "Positivelnstruction" (for ex
\ttributeslistruction") has two alternatives. Only the first alternative of these shall be used in a type prefix.

It the "Type" in a "TypeAssignment" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 16.1) has final en

instru

ther in

It will
[ASN.1
that do

d by a

Each use ot/a-"Positivelnstruction”" in an XER type prefix or in an XER encoding control section assighs that

ample

oding

tioms, all uses of the corresponding "typereference" (in the module containing the "TypeAssignment" or ir

Some

other module) inherit its final associated encoding instructions, except that any final NAME and NAMESPACE encoding
instructions are not inherited.

NOTE — 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 encoding
instructions from its definition.

13.7

13.8

16

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

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

a) NOT, indicating negation or removal of encoding instructions of a given category; and
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NOTE 1 - This is present for negating instructions (except "Elementlnstruction") and absent for positive
instructions.
b) akeyword identifying the category of the encoding instruction; and
NOTE 2 — This is always present.
c) identification of a target 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 "empty" for
the GLOBAL- DEFAULTS encoding instruction.

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

XER encoding instructions for which the keyword is a sufficient definition.

13.9 Some XER encoding instructions require the specification of the abstract value of a type. This,'specification
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 en¢oding
instrugtion.

NQTE — This means that the value can be specified either directly using basic ASN.1 value notation,(@rby a value refererjce that
wap specified using either basic ASN.1 value notation or XML value notation.

13.10f Table 1 lists in column 1 the alternatives in the "Positivelnstruction" productions? Column 2 gives the dlauses
that specify the requirements for use of these encoding instructions and the modified encodings that they prpduce.
Colunpn 3 gives the category of the encoding instruction.

NQTE — These categories are introduced in order to provide clear statements on th€yesult of multiple assignments of encoding
insfructions from the same category.

Table 1 — Encoding instructions and their defining clauses and categories

Encoding instruction Defining clause Category
AnyAttributesInstruction Clausetl8 Any-attributes instruction
AnyElementInstruction Clause 19 Any-element instruction
Attributelnstruction Clause 20 Attribute instruction
Base64Instruction Clause 21 Base64 instruction
Decimallnstruction Clause 22 Decimal instruction
DefaultForEmptyInstruction Clause 23 Default-for-empty instruction
ElementInstruction Clause 24 Element instruction
EmbedValuesInstructiofi Clause 25 Embed-values instruction
GlobalDefaultsInstriiction Clause 26 Global-defaults instruction (but see 15.3)
ListInstruction Clause 27 List instruction
Namelnstryction’ Clause 28 Name instruction (but see 15.3)
Namespaecinstruction Clause 29 Namespace instruction
PiOrCommentInstruction Clause 30 Pi-or-comment instruction (but see 15.3)
TextInstruction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clause 32 Untagged instruction
UseNillnstruction Clause 33 Use-nil instruction
UseNumberlInstruction Clause 34 Use-number instruction
UseOrderInstruction Clause 35 Use-order instruction
UseQNamelnstruction Clause 36 Use-qname instruction
UseTypelnstruction Clause 37 Use-type instruction
UseUnionlInstruction Clause 38 Use-union instruction
Whitespacelnstruction Clause 39 Whitespace instruction

13.11  Each of the alternatives of the "Positivelnstruction" production is in a defined category of encoding instruction
(or in some cases encompasses multiple categories). The category of each encoding instruction is specified in column 3 of
Table 1 (but see also 15.3 for encoding instructions that encompass multiple categories).
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NOTE — The categories of encoding instructions are used in 15.4 to determine the effect of multiple assignment of encoding
instructions.

13.12 The "TargetList" in all "EncodinglInstruction" constructions that appear in a type prefix shall be "empty" and
the target shall be the "Type" associated with the type prefix.

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

13.14  An ASN.1 type can never have associated with it more than one XER encoding instruction of a given category
(see 15.3 and 15.4), no matter how they are assigned. The result of multiple assignments of an XER encoding instruction
of a given category is specified in clause 15.

14 Assigning an XER encoding instruction using an XER encoding control section

14.1 The encoding instruction assignment list

14.1.1]  XER encoding instructions can be assigned to ASN.1 types using either the "Encodinglnstruction” production
in an [XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encodifig control s¢ction.
Assigihment using a type prefix is specified in clause 13. Assignment using an XER encoding confrol’section is sp¢cified
in this|clause.

14.1.2)  The XER "EncodinglnstructionAssignmentList" production is:

EncodingInstructionAssignmentList ::=
EncodingInstruction
EncodingInstructionAssignmentList ?

| "["" EncodingInstruction
EncodinginstructionAssignmentList ?

14.1.3] The "Encodinglnstruction" production is defined in 13.3x Each alternative of "Positivelnstruction)" (for
exampjle "AnyAttributesInstruction") has two alternatives. An XER.encoding control section shall contain only pne of
the alternatives for "EncodinglnstructionAssignmentList". If the-first alternative is used, then the first alternative fqr each
of thealternatives of "Positivelnstruction" shall be used. If the'second alternative is used, then the second alternat{ve for
each (f the alternatives of "Positivelnstruction" shall be used:
NQTE — Each alternative of "Positivelnstruction" providesitwo alternative forms. The first is provided for historical reasons. The
sedond alternative form provides the matching "]" and moves the "TargetList" (if any) to the end of the production. It is pjovided
for| similarity with the syntax used in the "EncodinglnstructionAssignmentList" of other ASN.1 encoding rule standards, §nd for
readability. The use of the second alternative of .the "EncodinglnstructionAssignmentList" (and hence the second alternativg of all
thq alternatives of "Positivelnstruction" within it) is recommended for new specifications.

14.1.4 Each use of an "Encodinglistruction" in an XER encoding control section assigns that XER en¢oding
instrugtion to the occurrences of "Type" that are identified in the "TargetList" of the encoding instruction, or to the type
referefces in an imports list. The (TargetList" production and the targets it identifies are specified in 14.2.

14.1.5  Subclauses 13.4 to~13-44 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 eng¢oding
instrugtions are also listed ih Table 1.

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

14.2.1| Genéral rules

14.2.1L1 ~“The "EncodingInstruction" alternatives specify the XER encoding instruction 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.
NOTE — Multiple targets, in the same or in different ASN.1 type assignments, can be specified. A target that is the entire module,
or all occurrences within the module of a built-in type or constructor can also be specified. Thus (using an XER encoding control

section) a single "Encodinglnstruction" can be used to assign a particular XER encoding instruction to all the types in an ASN.1
module that require to have that encoding instruction assigned.

14.2.1.2 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.
NOTE 1 — The "TargetList" production is referenced in clauses 18 onwards.

NOTE 2 — The "TargetList" production has an "empty" alternative. This is the only permitted alternative if the
"EncodingInstruction" is used in a type prefix (see 13.12). This subclause 14.2 considers only the use of the "TargetList" in an
XER encoding control section.
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.3 The "TargetList" production is:

TargetList ::=
Targets ", " +

| empty

Targets ::=
Typeldentification
| BuiltInTypeldentification
| IdentifiersInContext
| ImportedTypesIdentification

14.2.1.4 If the "TargetList" is a list of one or more "Targets" productions, then each of the "Targets" identifies one or

more

argets ("Type's to which the encoding instruction is assigned). but can also provide gualifving information

for the

encod
the us

N(
str]

14.2.1
the G|
GLOBA

14.2.1
identif
N(

clapse 15 applies.

14.2.1
one of

ng instruction, restricting its application to encodings using a particular identifier in the target type definition
b of the empty element tags for control characters specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 1215'5.

ng type definition (see 14.2.2.9).

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

L6 The XER encoding instruction (possibly with associated qualifying information) is assigned to all thd
ied by the "TargetList" as specified in 14.2.1.10 to 14.2.1.16.

TE — It would be unusual, but not illegal, for a given "Type" to be identified more than once in the target list. In sucl

L7 (Tutorial) Identification of the target(s) (and possible qualifyingdnformation) by the "Targets" productio
five basic forms:

a) use of a "typereference" (see 14.2.2), possibly followed by a dot-separated list of identifiers, iden
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 intrd
by the COVPONENTS 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
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 th
definition (that is identified by the preceding type reference and dot-separated list of identifie
qualifying information-(preceded by a colon, not a dot) identifying all of the identifiers used for valu
boolean, bitstring, ¢nymerated, or integer type definition (that is identified by the preceding type ref]
and dot-separated, list of identifiers) or identifying all uses of the XML empty-element tags ul
represent sonfe-¢ontrol characters (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5);

c) use of aBlltInTypeName" (see 14.2.3), identifying all "Type"s in the module that are defined by
the cofresponding built-in type name or constructor, possibly (in the case of BOOLEAN, BI T SI
ENUVERATED, | NTEGER and restricted character string types only) followed by qualifying informatid

d) <use’of a list of "identifier"s followed by | N (or ALL followed by I N, or COVPONENTS followed by |
the a) form above (see also 14.2.4), identifying:

1) the "Type" of the identified components of the a) form; or

, or to

TE — The qualifying information is only present if the target is a boolean, bitstring, enumerated, integer, or restrigted character

and in
In the

types

cases,
n uses

ifying

duced

in the

e type
Is), or
bs of a
brence
sed to

use of
RING,
n;

N) and

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 components of the "Type" identified by the a)

form;

e) use of "ImportedTypesldentification" (see 14.2.5) identifies all the "typereference"s in the | MPORTS list

that are imported from a specified module.

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

NOTE 2 — In general a component can be referenced by use of a) or d) above. If more than one component of a type is to be
referenced, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.
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14.2.1.8 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.

Nk 1

14.2.1.9 A type definition that is a sequence-of or a set-of 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" that is the component of the
sequence-of or set-of.

NOTE -1t is also possible to identify this single component using the component identifier (if present).

14.2.1.10 If a target is the use of a dummy parameter of a parameterized type, the target inherits the final encoding
instructions of the actual parameter before encoding instructions targeting the dummy parameter are assigned. The
specification is legal only if the resulting final encoding instructions for all instantiations of the parameterized type are
legal.

NAQTE 1 —If the parameterized type is exported, the final encoding instructions for its dummy parameters are carried with it]

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

14.2.1411 If the target is a "SelectionType", the target inherits the final encoding instructionsVof the sglected
alterngtive of the choice type referenced by the selection type, after which encoding instructipns assigned ffo the
"SeledtionType" are assigned.

14.2.1{12 If the target is a component produced as a result of the COMPONENTS OF transformation, the target ipherits
the firjal encoding instructions of the component of the type referenced by the COMPONENFS OF, after which en¢oding
instrugtions 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.

14.2.1413 If the "Targets" production is "Typeldentification", then the targets it identifies are specified in 14.2.p.

14.2.1114 If the "Targets" production is "BuiltInTypeldentification', then the targets it identifies are spgcified
in 14.2.3.

14.2.1{15 If the "Targets" production is "IdentifiersInContext", then the targets it identifies are specified in 14.2.4.

14.2.1}16 If the "Targets" production is "ImportedTypesidentification", then the targets it identifies are spgcified
in 14.2.5.

14.2.1417 EXAMPLE: The example below showstan ASN.1 type definition followed by two different whys of
assigning XER encoding instructions in an XER enceding control section, and finally, the same ASN.1 type defjnition
with the XER encoding instructions assigned using type prefixes. All three approaches result in the same EXTENDED-
XER ¢ncoding.

The type definition is:

My-Type ::= SEQUENCE {

fieldl |INTEGER,

field2 |CHOICE {

first SEQUENCE OF INTEGER,

second SEQUENCE OE.OBJECT IDENTIFIER } }

The XER engoding instructions in the encoding control section could be:
ATTRIBUTFE™ field1 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 {
fieldl1 [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
14.2.2.1 The "Typeldentification" production is:
Typeldentification ::=
ALL

| ModuleAndTypeReference
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ComponentReference ?
QualifyingInformationPart ?

ModuleAndTypeReference ::=
typereference
| modulereference ". " typereference

ComponentReference ::=
" on

ComponentIdList

ComponentldList ::=
Componentld ". " +

Componentld ::=

identifier
| "k "

| ALL

QualifyingInformationPart ::=
"..n

QualifyingInformation

QualifyingInformation
identifier
| ALL

14.2.202 A "Typeldentification" of ALL identifies all "Type"s in "TypeAssignmeént"s in the module.

14.2.23 The "ModuleAndTypeReference" production identifies the "Type'that is assigned to the "typereference]'. The
"modylereference”" in "ModuleAndTypeReference" shall be the module reference for the module containing the
"EncogdinglnstructionAssignmentList", 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 i 12.3,
otherwise the "typereference" alone shall be used.

14.2.214 A symbol"*" identifies the "Type" of the (sole);component of a sequence-of or set-of type, or the tyge in a
conterjts constraint that contains a "Type".

NQTE — 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.

14.2.25 If ALL is used as a "ComponentId"”; it shall be the last "Componentld" in the "ComponentldList" and shall not
be followed by "QualifyingInformation",

14.2.206 If the first "Componentld! in* the "ComponentldList" (if present) is an identifier that is textually pres¢nt (or
resulty from use of COWPONENTS OF) as a component identifier in the "Type" identified by the
"ModyleAndTypeReference", (then it identifies the "Type" of that component. If it is not an identifier that is textually
preserjt (or results from wus® of COVMPONENTS OF) as a component identifier in the "Type" identified By the
"ModpileAndTypeReference", then this occurrence of "Typeldentification" is not illegal, but does not identify any tgrget.

NQTE — This requités that the type referenced by the "ModuleAndTypeReference" be a sequence, set, choice, sequence-off or set-
of fype definition et a bitstring or an octetstring type definition with a contents constraint that contains a "Type".

14.2.2L7 If assubsequent "Componentld" (except the last) in the "ComponentIdList" (if present) is an identifier [that is

textually preseént as a component identifier in the "Type" identified by the previous "Componentld", then it identiffes the

"Type|' ©f that component. If it is not a component identifier that is textually present in the "Type" identified py the

preVl v e . . . rsoee S LVIVEL Y Hreatre 1S ttHeea TOTS ke v' tarect.
NOTE - The first use of "Componentld" can refer to components introduced by a COVPONENTS OF. Components of those
components cannot be identified by subsequent "Componentld"s.

14.2.2.8 If the last "Componentld" in the "ComponentIdList" (if present) is:

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

b) the keyword ALL; the encoding instruction shall be assigned to all "Type"s that are textually present in the
type definition identified by the previous "Componentld", which shall be a type with one or more
components.
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14.2.2

14.2.2

.9 The "QualifyinglnformationPart" 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.

10 The ‘"identifier" alternative of "QualifyingInformation" shall not be wused wunless the
"ModuleAndTypeReference" with the "ComponentReference" (if present) identifies a single target that is not a restricted
character string type, or identifies a target list all of whose types are the boolean type. The "identifier" shall be an

identi
qualif

14.2.2

inforn|
values

14.2.24

more

charag
that id
charag
ITU-T

N(
ch

14.2.3
14.2.3

ier in the target type definition if the target is not a boolean type, or shall be true or f al se. The "identifier" is

ing information that identifies that the encoding instruction applies only to encodings using that identifier.

11 The true and fal se alternatives of "Qualifyinglnformation" for a boolean type specify qual
ation that identifies that the encoding instruction applies only to the encoding of the TRUE or, the'FALSE a
, respectively.

12 The ALL alternative of "QualifyingInformation" shall not be used unless the target’identifies (only)
[ype definitions for the types listed in 14.2.2.9. It shall not be used if the target identifies one or more res

ifying
bstract

bne or
tricted

ter string target(s), unless the encoding instruction being applied is NAMESPACE. It\spetifies qualifying inforiation

entifies that the encoding instruction applies to all the identifiers in the type definitions, or in the case of a res
ter string type, to all uses of the XML empty-element tags used to represent the control characters listed i
X.680 | ISO/IEC 8824-1, 12.15.5.

TE — It is not possible to use qualifying information with an "identifier" to¢selectively affect the representation of
racters. Only ALL is possible in this case.

Target identification using a built-in type name
L1 The "BuiltInTypeldentification" production is:

BuiltInTypeldentification ::=
BuiltInTypeName
BuiltInTypeQualifyingInformationPart.?

BuiltInTypeName::=
BI T STRI NG

| BOOLEAN

| CHARACTER STRI NG
| CHO CE

| DATE

| DATE- TI ME

| DURATI ON

| EMVBEDDED~PDV

| ENUVERATED

| EXTERNAL

| Cener al i zedTi me
[ T*NSTANCE OF

| I NTEGER

| NULL

tricted
h Rec.

tontrol

22

| Ooj ect Descri pt or
| OBJECT | DENTI FI ER
| OCTET STRI NG

| D IR

| REAL

| RELATI VE- A D

| RELATI VE-Q D- | RI
| SEQUENCE

| SEQUENCE OF

| SET

| SET OF

| TI VE
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| TI ME- OF- DAY

| UTCTi ne

| RestrictedCharacterStringType
BuiltInTypeQualifyingInformationPart ::=

".n
BuiltInTypeQualifyingInformation
BuiltInTypeQualifyingInformation

identifier
| ALL

14.2.3.2 The "BulltInTypeIdentlﬁcatlon productlon spemﬁes that the encodlng instruction is to be apphed to all textual

constrjctor.

14.2.3l3 The "RestrictedCharacterStringType" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 44,

14.2.3l4 The "BuiltInTypeQualifyingInformationPart" shall not be present unless the "BuiltInTypeName" is BOg
BI T $TRI NG, ENUMERATED, | NTEGER, or a restricted character string type.

NOTE — Only the ALL form of "BuiltInTypeQualifyingInformation" is permitted for a restricted)character string tyj
1412.2.10 and the next subclause).

14.2.3\5 The "identifier" alternative of "BuiltInTypeQualifyinglnformation" shall®not be wused unles
"Built[nTypeName" is BOOLEAN, and shall then be either true or fal se. It spdcifies qualifying informatio
identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE abstract Y

nding

DL EAN,

e (see

5 the
n that
alues,

14.2.3.6 The ALL alternative of "BuiltInQualifyingInformation" specifies/qualifying information that identifies that the

encod|ng instruction applies to all identifiers used in any instance of useQf the "BuiltInTypeName" within the mod
to all values of the BOOLEAN type definition, or to all the empty-eletnent tags used in values of the specified res
charadter string type —see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.1575).

14.2.4 Use of identifiers in context
14.2.41 The "IdentifiersInContext" production is:

IdentifiersInContext ::=

IdentifierList
I N

Typeldentification

IdentifierList ::=
identifier ', "\ %+
| ALL
| COVPONENTS

14.2.42 "Typeldentificafion" is defined in 14.2.2, and identifies a type defined in a type assignment statement
module, or a compongntor sub-component of a type defined in the module. The "QualifyingInformationPart" s
absent.

14.2.43 The "Type" identified by the "Typeldentification" shall be a sequence, set or choice type, and is called
purposes of this clause the identified "Type".
NQTE.— The "Typeldentification" in "IdentifiersinContext" cannot be used for a sequence-of or set-of type. Such use is pro

ile (or
tricted

in the
1all be

for the

hibited

forlelaritv_as it would be no less verbose than direct use of ”TvppTdPnﬁﬁraﬁnn” in "Targets"

14.2.4.4 Each "identifier" in "IdentifierList" shall be the "identifier" of a component of the identified "Type". The XER
encoding instruction is assigned to the "Type" of all the components of the identified "Type" that have a component

"identifier" in the "IdentifierList".

14.2.4.5 The use of ALL for "IdentifierList" specifies that all textually present components (and all textually present
components of those components, to any depth) in the identified "Type" are targets to which the XER encoding

instruction is being assigned.

14.2.4.6 The use of COVPONENTS for "IdentifierList" specifies that all components (at the first level) of the identified

"Type" are targets to which the XER encoding instruction is being assigned.

Rec. ITU-T X.693 (08/2015)
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14.2.5

Use of imported types identification

14.2.5.1 The "ImportedTypesldentification" production is:

ImportedTypesldentification ::=
ALL | MPORTS FROM modulereference

14.2.5.2 The "modulereference" shall be one of the "modulereference"s used in one of the "GlobalModuleReferences"

of the

imports clause of the module.

14.2.5.3 The XER encoding instruction is assigned to each of the "typereference's in the corresponding "SymbolList",
after the final encoding instructions produced by assignment in the exporting module have been assigned.

14.2.5.4 If an imported "typereference" is exported from this module, the final encoding instructions inherited by that

"typer,
assign|

type r

15

15.1
15.1.1

ference 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.

15.1.2) A "Type" which is a "typereference" (which may be imported) has initially the set of final encoding instry

of the

"Type" which was assigned to it when it was defined (possibly modified by ‘encoding instructions assigned {

the imports list of an importing module —see 14.2.5).

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

order

n which the targeted encoding instructions appear in the XER encoding control section. If the "Type" is ide

by mqre than one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments of thg

encod

ng instruction to that "Type", in the order in which the elemients occur in the "TargetList".

NQTE — The effect of 15.1.2 and 15.1.3 means that targeted assigiiment to a "Type" in a "TypeAssignment" is always over]

by
ap

a targeted assignment to a "Type" defined using the, gotresponding "typereference", no matter which targeted assi
ears first in the XER encoding control section. Howeyers if a targeted assignment is made to all the components of a ty

alsp to an individual component of that type, the effectrwill depend on the order of the encoding instructions in the XER en
coiptrol section.

15.1.4 Prefixed encoding instructions (using-a’type prefix) assigned to a type are considered next, with the rig

(the 1

inermost) prefixed encoding instruction considered first, and the leftmost (the outermost) prefixed en

instrugtion considered last.

15.1.5 As specified in 14.2.1 }0s—encoding instructions are assigned to a dummy parameter only after thq

encod

ng instructions for the actual-parameter have been determined.

15.1.6f  As specified in 14:221.11 and 14.2.1.12, a "SelectionType" and the components produced by a COVPQ
OF trapsformation inheritfirst the final encoding instructions of the original type, and then have encoding instry
target¢d at them applied:

ed by
of the

ctions
0 it In

in the
htified
same

tridden
bnment
be, and
coding

hitmost
oding

final

NENTS
ctions

bcified

15.1.7]  Each assignment of an encoding instruction produces a new set of associated encoding instructions, as sp{
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 encoding
instructions) of any encoding instruction of the same category. If there are no associated encoding instructions of a
different category, the set becomes empty.

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

15.2.3

the encoding instructions in any of those categories.

NOTE — A negating encoding instruction never becomes part of the set of associated encoding instructions.

24
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15.3.1

15.3.2

ISO/IEC 8825-4:20

Multiple assignment of encoding instructions with multiple categories

The NAVE 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.

15 (E)

b) change the "ExtendedXMLValue" encoding by providing a new name for a specified "identifier" present

in the type definition ("QualifyingInformation" present that is not ALL); or

¢) change the "ExtendedXMLValue" encoding by providing a modification to be applied to all "identifier"s

present in the type definition ("QualifyingInformation" present that is ALL, with a target that is
restricted character string type).

not a

In case 15.3.1 b), the encoding instruction for a specified "identifier" is treated as a different category from an

encod

15.3.3
one ef]

15.3.4
alternd

15.3.5
instru

15.3.6
of this

154

N(
en
or
oc
en

15.4.1
instru

15.4.2
encod

15.4.3
encod
Nd

the
en

15.4.4
EXTH
encod
discar

15.5

ng instruction for any other "identifier", and from an encoding instruction for 15.3.1 a).

In case 15.3.1 c¢), the encoding instruction is expanded into a set of encoding instructions of type 15.3.1 b
coding instruction for each "identifier" present in the type definition.

The Pl - OR- COWENT encoding instruction (see clause 30) has four categories, corresponding to th
tives for "Position".

Subject to 15.3.3 to 15.3.4, subclause 15.4 specifies the rules for multiple as§ignment of XER en
tions.

Each of the alternatives of the GLOBAL-DEFAULTS encoding instruction is a-soparate category, but each cal
encoding instruction shall be assigned at most once.

Multiple assignment of XER encoding instructions of the\same category

TE — Multiple assignment of XER encoding instructions of the same catégory is expected to be rare, except where ai
oding instruction is assigned globally, and an overriding (possibly negating) encoding instruction is assigned to specifi
components. This subclause specifies the rules if multiple assigntaent of XER encoding instructions in the same c
urs. This clause is also referenced by 15.3.5 for the treatment of multiple assignments of NAVE, Pl - OR- COMVENT, an
oding instructions.

Assignments of positive encoding instructiongy;result in the addition (to the set of associated en
tions) of that XER encoding instruction if there are ho other associated encoding instructions of the same cat

Assignment of an ELEMENT encoding instruction is always equivalent to assignment of a NOT UNT]
ng instruction.

If there is an encoding instruction of the same category in the set of associated encoding instructions, th
ng instruction is removed from the'set, and the assigned XER encoding instruction is added.
TE — If encoding instructions are being assigned globally in an XER encoding control section, with the intention of ovd

m in specific cases, then the oyerriding has to be done using either a type prefix or a later encoding instruction in th|
oding control section, not &n edrlier one.

If a type that appears in a "ContentsConstraint" or in a "TypeConstraint" is to be encod
INDED-XER, thén'the final encoding instructions (as determined by the above rules) are used in determini
ng of that type~If a type appears in any other ASN.1 constraint, then all associated encoding instructio
led.

Permitted combinations of final encoding instructions

15.5.1

, with

e four

oding

tegory

XML

c types
tegory
il TEXT

oding
peory.
AGGED

b1 that

rriding
e XER

ed by
ng the
ns are

Takl o] " "

£ +l sttad 1aalas 41 £ £ 1 1 Jdaza aatimatian e, T
TaoTC—Z— SPotICs— U p o tCa— COTHOTIatrOTIS— O trar - onCoamg St aC oS — 10T o TypT \A4

en a

GLOBAL-DEFAULTS of MODI FI ED-ENCODI NGS has been used. Column 1 lists all encoding instructions. Column 2 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.

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

Rec. ITU-T X.693 (08/2015)
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Table 2 — Permitted combinations of final encoding instructions with MODI FI ED- ENCODI NGS

Encoding instruction Permitted other encoding instructions
ANY- ATTRI BUTES (see clause 18) ELEMENT, NAME, NAMESPACE
ANY- ELEMENT (see clause 19) ELEMENT, NAME, NAMESPACE
ATTRI BUTE (see clause 20) BASE64, DECI MAL, ELEMENT, LI ST, NAME, NAVESPACE, TEXT,
USE- NUMBER, USE- QNAME, USE- UNI QN, WHI TESPACE
BASE64 (see clause 21) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,
Pl - OR- COMVENT, UNTAGGED
DECI MAL (see clause 22) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,
Pl - OR- COMVENT, UNTAGGED
OEFAULT- FOR- EMPTY (see clause 23) BASE64, DECI MAL, ELEMENT, EMBED- VALUES, LI ST, NANE;
NAMESPACE, Pl -OR- COVWENT, TEXT, USE-N L, USE- NUVBER,
USE- ORDER, USE- QNAMVE, USE- UNI ON, WH TESPACE
HLEMENT (see clause 24) Equivalent to NOT UNTAGGED
BHVBED- VALUES (see clause 25) DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE, PI-OR-
COVMENT, USE-N L, USE- ORDER
L] ST (see clause 27) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENI,) NAME, NAMESPA(E,
Pl - OR- COMVENT, UNTAGGED
NAME (see clause 28) No restrictions
NAMESPACE (see clause 29) No restrictions
Al - OR- COMVENT (see clause 30) BASE64, DECI VAL, DEFAULT-FOR-EMPTY, ELEMENT, EMBED-
VALUES, LI ST, NAME, NAMESPACE, TEXT, USE-NI L,
USE- NUMBER, USE- ORDER, S USE- ONAME, USE- TYPE, USE- UNI QN
VH TESPACE
TEXT (see clause 31) ATTRI BUTE, DEFAULTFOR- EMPTY, ELEMENT, NAME, NAMESPACE,
Pl - OR- COMVENT, UNTAGGED
UNTAGGED (see clause 32) BASE64, DECI NAL} ™ LI ST, NAME, NAMESPACE, TEXT, USE-
NUMBER, USE-(NAME, USE- UNI ON, WWH TESPACE
USE- NI L (see clause 33) DEFAULT- FOR- EMPTY, ELEMENT, EMBED- VALUES, NAME,
NAMESPAEE,” Pl - OR- COMMVENT, USE- ORDER
USE- NUMBER (see clause 34) ATTRMBUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,
Pl ~OR- COMVENT, UNTAGGED
USE- ORDER (see clause 35) DEFAULT- FOR- EMPTY, ELEMENT, EMBED- VALUES, NANE,
NAVESPACE, Pl - OR- COVMENT, USE- NI L.
USE- QNAME (see clause 36) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,
Pl - OR- COMVENT, UNTAGGED
USE- TYPE (see clause 37) ELEMENT, NAME, NAMESPACE, PI-OR- COWENT
USE- UNI ON (see clause 38) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPA(E,
Pl - OR- COMVENT, UNTAGGED
VH TESPACE (seeclause 39) ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPA(E,
Pl - OR- COMVENT, UNTAGGED
15.5.2) Table 3 specifies the permitted combinations of final encoding instructions when a GLOBAL-DEFAULTS of
MODI Bl ED"ENCODI NGS has not been used. Column 1 lists all encoding instructions that are permitted as final en¢oding
instrudtions if a 3 OBAI -DEEFAUL TS of MODI Fl ED-ENCODI NGS has not been nsed Colnmn 2 either savs "Not per, hitted"

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 a GLOBAL-DEFAULTS of MODI FI ED-
ENCODI NGS has not been used.

NOTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a "Type".
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Table 3 — Permitted combinations of final encoding instructions with no MODI FI ED- ENCODI NGS

Encoding instruction Permitted other encoding instructions

ANY- ATTRI BUTES Not permitted

ANY- ELEMENT Not permitted

ATTRI BUTE BASEG4, LI ST, NAME, TEXT, USE-NUMBER, WH TESPACE

BASE64 ATTRI BUTE, NAME, PI - OR- COMMENT

DECI VAL Not permitted

DEFAULT- FOR- EMPTY Not permitted

ELEVENT Not permitted

EVBEB—YAEUES Notpertitted

L ST ATTRI BUTE, NAME, PI - OR- COMVENT

NAVE ATTRI BUTE, BASE64, LI ST, PI-0OR COMVENT, TEXT, USE~NUMBER,

WH TESPACE

NAMESPACE Not permitted

A - OR- COMVENT BASE64, LI ST, NAME, TEXT, USE-NUMBER, WH TESPRACE

TEXT ATTRI BUTE, NAME, PI - OR- COMVENT

UNTAGGED Not permitted

USE- NI L Not permitted

USE- NUVBER ATTRI BUTE, NAME, PI-COR- COMVENT

USE- ORDER Not permitted

USE- QNAMVE Not permitted

USE- TYPE Not permitted

USE- UNI ON Not permitted

VH TESPACE ATTRI BUTE, NAME, PI-©OR- COMVENT
16 XER encoding instruction support for XML namespaces and qualified names
16.1 W3C XML Namespaces defines concepts @nd rules governing necessary qualifiers and mechanisms to gnsure
that ah XML element name or attribute name“dan be correctly identified with a corresponding specification jof the
associpted semantics.
16.2 W3C XML Namespaces defines an XML namespace as a collection of unambiguous names, identifiel by a

URI, which are used in XML documénts*as element types and attribute names. The URI that identifies a names
called|the namespace name. In this\Recommendation | International Standard, namespaces are also used to qual
valueq of a type that has a final-enteoding instruction of USE- QNAME (see clause 36) and that represents an XML (
(see W3C XML Schema, Part 2,-3.2.18).

16.3

NQTE — This Recaofimi¢ndation | International Standard uses a namespace name that is, by default, a form of URI based on
object identifiersi¢see clause 29). All other forms of URI can be used to assign a namespace name to the names in an
mqdule.

16.4

preserjce~(or absence) of a final NAMESPACE encoding instruction.

N (e ah APt A A DA 1. . — 1l L PR~ W R~ — W W R ~ S W~ ~C R — B — G — W~V R W=
T = A TNAVEONAUL VIIVUUIITE - TTISUULUHULT LIl ULy DU PICOUIIL T d O UDALT DFAUL To - IVIBU T D7 TINCGUT NGO UL

Type referencemames and identifiers can (but need not) be assigned a namespace.

Whether or not a type is part of an XML namespace (and if so its namespace name) is determined

ace is

fy the

Name

IASN. 1
IASN.1

by the

instruction is also present in the XER encoding control section (see 29.2.1).

16.5

A namespace is identified by the "NameSpaceSpecification" production that provides the Uniform Re

coding

source

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.

Rec. ITU-T X.693 (08/2015)
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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 name is not a namespace-qualified name. Names that are not namespace-qualified names are called unqualified
names, and shall not occur in the scope of an established default XML namespace.

NOTE — BASIC-XER does not support XML namespaces, and namespace-qualified names never occur in BASIC-XER
encodings.

16.8 In the following subclauses, the term "ASN.l namespace" refers to the namespace whose name and
recommended prefix are specified in 16.9. The term "assigned namespace" refers to the namespace assigned by the
NAMVESPACE encoding instruction to a type. If generated names are not from the ASN.1 namespace, and there is no such
assigniment of a namespace name, then the XML element names, XML attribute names, and values of type identification
attribytes are unqualified names.

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

16.8.21 Element names in XML empty-element tags used for control characters (see Rec. FPU-T X.680 | ISOD/IEC
8824-], 12.15.5) have no namespace unless one is assigned by the application of a NAMESPACE encoding instrucfion to
the redtricted character string type with qualifying information of ALL.

16.8.3 Element names in XML empty-element tags used for values of the integen, enumerated, bitstring typgs, and
special values of real types (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9,420.8, 21.6 and 22.9) will alwgys be
unqualified names (see 16.7) in an encoding of these types.

16.9 The namespace of the type identification attribute (see claus¢)3%) and of the nil identification attribufe (see
clause| 33) is the control namespace, which is, by default, the ASN.1 flamespace, unless a different control namespace is
speciflfed by a GLOBAL- DEFAULTS encoding instruction (see clause 26). The ASN.l namespace has a name of
"urn:loid:2.1.5.2.0.1" (see 40.3), and a recommended name§pace prefix of “asnl". (See also 26.3.2.)

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

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

prdsent in the XML document that contains the 'xmlhstring" or "Base64OctetStringValue" do not include in their scope thelnames
prdsent in the octet string.

16.11|  When an open type is encodedias an "xmlhstring" or "Base64XMLOpenTypeFieldVal", and the encoding rules
used fpr the contained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" shall[be the
hexadgcimal or base64 representation (respectively) of an octet string that is a complete EXTENDED-XER encoding of a
value |of the contained type;.and shall contain all necessary namespace declarations for all prefixed and unprefixed
qualiffed names present im-it:

NQTE — Any nanespace declarations present in the XML document that contains the "xmlhstring" ¢r the
"Bhse64XMLOpenPypeFieldVal" do not include in their scope the names present in the octet string.

17 Spécification of EXTENDED-XER encodings

The specification of EXTENDED-XFER 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 MODI FI ED- ENCCDI NGS 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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The XML document element
The XML document element shall be an "Extended XMLTypedValue".
"ExtendedXMLTypedValue" is:

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

15 (E)

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.

17.1.5
’lType

17.1.6
instan

N(

an
17.2
17.2.1]

17.2.2
specif]
identit

17.2.3
used i
the "N

17.3
17.3.1

17.3.2
17.3.3

17.1.z| "TypeNameOrModifiedT'ypeName" 1s detined 1n 17.2.

"AttributeList" is defined in 17.3.

"ExtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue" of the type lidentified
NameOrModifiedTypeName".

The second alternative of "XMLTypedValue" (use of an XML empty-element tag))Can be used only
te 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 ::=
NonParameterizedTypeName
| QualifiedOrUnqualifiedName

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

by the

if an

cmpty,

ed (as

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

ies an ASN.1 type.

"QualifiedOrUnqualifiedName" is specified’in 29.3.2. The "QualifiedOrUnqualifiedName" alternative s
Fand only if there is a final NAME or NAMESPACE encoding instruction applied to the type (see clause 28), oth
onParameterizedTypeName" shall be @ised.

The "AttributeList" production
The "AttributeList" is:
AttributeList ::=
Attribute “AttributeList
| empyy;
The rAttribute" is defined in 20.3.3.

The "AttributeList" shall be empty unless the application of final encoding instructions requires its us

nall be
erwise

e (see

clause

5 20) 33, and 37).

17.3.4

17.4
17.4.1

The "Attribute"s in the "AttributeList" shall be preceded by "white-space" (see 8.1.4).

The "ExtendedXMLValue" production
"ExtendedXMLValue" is:

ExtendedXMLValue ::=
ExtendedXMLBuiltinValue
| ExtendedXMLObjectClassFieldValue

| empty
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ExtendedXMLBuiltinValue ::=
XMLBItStringValue
| XMLBooleanValue
| ExtendedXMLCharacterStringValue
| ExtendedXMLChoiceValue
| XMLEmbeddedPDVValue
| ExtendedXMLEnumeratedValue
| XMLExternalValue
| XMLInstanceOfValue
| ExtendedXMLIntegerValue
| XMLIRIValue
| XMLNullValue
! XML nhjpoﬂdnnﬁﬁprVnInp
| ExtendedXMLOctetStringValue
| ExtendedXMLRealValue
| XMLRelativeIRIValue
| XMLRelativeOIDValue
| ExtendedXMLSequenceValue
| ExtendedXMLSequenceOfValue
| ExtendedXMLSetValue
| ExtendedXMLSetOfValue
| ExtendedXMLPrefixedValue

ExtendedXMLCharacterStringValue ::=
ExtendedXMULRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

ExtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

ExtendedXMLObjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

ExtendedXMLOpenTypeFieldVal ::=
ExtendedXMLTypedValue
| Base64XMLOpenTypeFieldVal
| xmlhstring

ExtendedXMLOctetStringValue ::=
ExtendedXMLTypedValue
| Base64XMLOctétStringValue
| xmlhstring

ExtendedXMLRealValue ::=
XMLRe¢alValue
| Modified XMLRealValue

ExtendedXMLIntegerValue ::=
XMLIntegerValue
| Modified XMLIntegerValue

—ExtendedXVH-PrefixedVatue
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 "ExtendedXMLSetOfValue" 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.

OFE—F . . . cur AL P . . " PR T . i
N 1L = TIIU UUICT dIlCITIdAUIVOS Ul LDATICITUCTUAIVIL V AIUC  Lall dalSU PIUUUL/U dall Ulllpl_)’ TICATUAL TUUIILL  TTITS SUUUIAUST UUCUS 1T a eCt
thg use of such occurrences.

17.5 The "ExtendedXMLChoiceValue" production
17.5.1] The "ExtendedXMLChoiceValue" is:

ExtendedXMLChoiceValue ::=
"<" & TagName AttributeList ">"
ExtendedXMLValue
"</ ” & TagName ">"
| ExtendedXMLValue

TagName ::=
IdentifierOrModifiedIdentifier

IdentifierOrModifiedIdentifier ::=
identifier
| QualifiedOrUnqualifiedName

17.5.2]  The "QualifiedOrUnqualifiedName" is defined in 29:3.2. The "QualifiedOrUnqualifiecdName" shall be yised if
and onply if there is a final NAMVE encoding instruction (see-clause 28), or a final NAMESPACE encoding instruction applied
to the fype (see clause 29), otherwise the "identifier" shall\be used.

NQTE - If "identifier" is used, then the encodingydannot include an XML default namespace declaration with a scope that
indludes the use of that "identifier" (see 16.7).

17.5.3l The "AttributeList" and its use is defined in 17.3 and the clauses it references.

17.54 The "ExtendedXMLValue" «in. both alternatives of the "ExtendedXMLChoiceValue" shall bg the
"ExtefdedXMLValue" of the selected-alternative of the choice type.

17.5.5  The second alternative df 'JExtendedXMLChoiceValue" 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 choicedype has a USE-TYPE or USE-UNI ON 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
deferminant, andchéice determination has to occur by other means (see clauses 37, 38 and Annex B).

17.6 The\"ExtendedXMLSequenceValue'" and "ExtendedXMLSetValue' productions
17.6.1] C-The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are:

ExtendedXMLSequenceValue ::=
ExtendedXMLComponentValueList
| empty

ExtendedXMLSetValue ::=
ExtendedXMLComponentValueList
| empty

ExtendedXMLComponentValueList ::=
ExtendedXMLNamedValue
| ExtendedXMLComponentValueList ExtendedXMLNamedValue
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ExtendedXMLNamedValue ::=
"<" & TagName AttributeList ">"
ExtendedXMLValue
"</ \AJ & TagName ">H
| 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 OPTI ONAL and all
values are omitted; have a final UNTAGGED encoding instruction and their values have an empty encoding; have a final ATTRI BUTE

encoding instruction. It also includes combinations of the above, and the case in which the type notation is SEQUENCE {} or
SET {}.

17.6.1 The  "TagName" is defined in 17.5.1. The "QualifiedOrUnqualifiedName" <n| the
"IdentjfierOrModifiedIdentifier" form of "TagName" shall be used if and only if there is a final NAVE or-NAVESPACE
encod|ng instruction applied to the type (see clause 29), otherwise the "identifier" shall be used.

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

17.6.8 The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValue" shall bg the
"ExtefdedXMLValue" of the component of the sequence or set type.

17.6.6¢  The second alternative of "ExtendedXMLSequenceValue" and "ExtendedXMDSetValue" 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 "ExtendedXMLSetOfVialue" are:

ExtendedXMLSequenceOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLSetOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLValueList/ 2=
ExtendedXMLValueOrEmpty
| ExtendedXMLValueOrEmpty ExtendedXMLValueList

ExtendedXMLValueOrEmpty ::=
ExtendedXMLValue
["'<" & TypeNameOrModifiedTypeName "/ >"

ExtendedXMLDelimitedItemList ::=
ExtendedXMLDelimitedItem
| ExtendedXMLDelimitedItem ExtendedXMLDelimitedItemList

ExtendedXMLDelimitedltem =

"<" & TypeNameOrModifiedTypeName AttributeList '">"
ExtendedXMLValue
"</ " & TypeNameOrModifiedTypeName '">"

| "<" & IdentifierOrModifiedIdentifier AttributeList ">"
ExtendedXMLValue
"</ " & IdentifierOrModifiedIdentifier ">"

| ExtendedXMLValue

17.7.2 The use of the alternatives of "ExtendedXMLSequenceOfValue", "ExtendedXMLSetOfValue" and of
"ExtendedXMLValueList" shall be in accordance with the wuse of the corresponding alternatives of
"XMLSequenceOfValue", "XMLSetOfValue" and of "XMLValueList" (respectively) as specified in Rec. ITU-T X.680 |
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ISO/IEC 8824-1, clauses 26 and 28, except that if a GLOBAL- DEFAULTS encoding instruction with a MODI FI ED-
ENCODI NGS keyword is present, "ExtendedXMLValueList" shall never be used (see also 10.2.7 g).

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 LI ST 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" i he " 2 erence" _resnective nassib ified 1 han nal NAVE
SPACE encoding instructions applied to the component (see clause 28).

o aRe o ]
0 > maod N4 Qrdan A

42 If the component of the sequence-of or set-of type (after ignoring any occurrences of "TypePrefix") if not a
"typerpference” or an "ExternalTypeReference", then the "TypeNameOrModifiedTypeName"|\shall bg the
"xmlapnltypename" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, Table 4, corresponding to thé/bilt-in type|of the
compgnent, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the component
(see clause 29).

™

17.7.§ The second alternative of the "ExtendedXMLDelimitedItem" shall be used if and.only if the sequence-ofjor set-
of type contains an "identifier" and the component does not have a final UNTAGEED encoding instructior). The
"IdentjfierOrModifiedldentifier" shall be that "identifier", possibly modified in aCe¢rdance with any final NANE and
NAMVESPACE encoding instructions applied to the component (see clauses 28 and 29).

17.7.6¢  The third alternative of "ExtendedXMLDelimitedItem" shall be<used if and only if the component jof the
sequemce-of or set-of type has a final UNTAGGED encoding instruction (see-clause 32).

17.7.71 The "ExtendedXMLValue" in all the alternatives of the "ExtendedXMLDelimitedltem" shall Qe the
"ExtepdedXMLValue" 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/IEE 8824-1, Table 4, corresponding to the built-in type|of the
compgnent, possibly modified in accordance with any fisfal NAMESPACE encoding instruction applied to the component
(see clause 29).

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

ModifiedXMLIntegerValue ::=
ModifiedXMLSighedNumber
| TextInteger

ModifiedXMLSignedNumber ::=
modified XM LNumber
| "- "' & modifiedXMLNumber
| ¥+* & modified XMLNumber

17.8.2] Thiscalternative of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL- DEFAULTS
encod|nginstruction with a MODI FI ED- ENCODI NGS keyword is assigned.

17.8.3  The "modifiedXMLNumber" Iexical item shall consist of one or more digits.
NOTE 1 — The "modifiedXMLnumber" lexical item is mapped to an integer value by interpreting it as decimal notation.
NOTE 2 — This lexical item differs from "number" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.8) lexical item, only because it
permits any number of leading "0" digits.

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.
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17.9
17.9.1

The "Modified XMLRealValue" production
The "Modified XMLRealValue" is:

ModifiedXMLRealValue ::=
ModifiedXMLNumericRealValue
| XMLSpecialRealValue
| XMLDecimalMinusZeroRealValue

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

17.9.2)
instru

17.9.3
digits,|

more (ligits. The integer part, decimal point or fractional part (whichever is last present) can optionally-be followed

eor E

N(
it

17.9.4

of "Mpdified XMLNumericRealValue", as an encoder's option. Any negative real valde'shall be encoded using the S
gecond

altern
alternd

17.9.54
subcla

N(
po

18

18.1
18.1.1

ermits any number of leading zeros in the exponent.

usc.

This alternative of "ExtendedXMLRealValue™ (see 17.4) shall only be used 1t a GLOBAL- DEFAULTS en
tion with a MODI FI ED- ENCODI NGS keyword is assigned.

The "modifiedXMLRealNumber" lexical item shall consist of an integer part that is a series_oflone of

oding

more

and optionally a decimal point (.). The decimal point can optionally be followed by a fractional part that is pne or

and an optionally-signed exponent which is one or more digits.
TE — This lexical item differs from the "realnumber" (see Rec. ITU-T X.680 | ISO/IEC 8824-1,(12.9) lexical item only Y

by an

ccause

Any positive real value and the real value plus zero can be encoded using either'the first or the third altegnative

tive of "ModifiedXMLNumericRealValue". The real value minus zeroshall be encoded using the
tive.

econd

The "XMLDecimalMinusZeroRealValue" is defined in 22.3(2 ‘and shall only be used as specified in that

TE — The DECI MAL encoding instruction defined in 22.3.2 provide$’this production as an alternative representation [for the

itive zero abstract real value, but requires that the minus zero absfract value be excluded from the type to which it is app

The ANY- ATTRI BUTES encoding instruction

General
The "AnyAttributesInstruction" is:

AnyAttributesInstruction &=
ANY- ATTRI BUTES TargetList NamespaceRestriction ?
| ANY- ATTRI BUFES~NamespaceRestriction ? "]" TargetList

NamespaceRestriction ::=
FROV URIList
| EXCEPTVURIList

URIListy::=
QuotedURIorAbsent
| URIList QuotedURIorAbsent

18.1.2
18.1.3
18.1.4

34

| ~QuotedURIorAbsent ::=
QuotedURI
| ABSENT

The "TargetList" production is defined in 14.2.
The "QuotedURI" is defined in 29.1.1.

ied.

This encoding instruction is assigned to an ASN.1 type that is a sequence-of or set-of type with a UTF8St ri ng
component whose value provides zero, one or more attribute names and values (one in each UTF8St r i ng), 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.
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18.1.5  The content of each UTF8St ri ng 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 FROMand EXCEPT clauses (if present) identify lists of namespace names, or the special keyword ABSENT.

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

A A N

compgnent that is a UTF8St ri ng type.
18.2.2 A type with this final encoding instruction shall only be used as a component of an enclosing s€quence|or set
type, nd the component shall not be marked OPTI ONAL or DEFAULT. There shall only be one such component|in the

encloging type.

18.2.3] A sequence-of or set-of type with this final encoding instruction is required to haveca-génstraint applied to it
that ifiposes the format and content specified in 18.2.6 to 18.2.11 on each occurrence of th¢' UTF8St ri ng, by refprence
to this|clause 18 or otherwise.

NQTE —1It is recommended that the constraint on the sequence-of or set-of type be expressed as:

( CONSTRAI NED BY
{/* Each UTF8String shall conformto the "AnyAttributékornmat"” specified in
Rec. ITUT X 693 | [|SQOIEC 8825-4, clause 18.,*A})

18.2.4  There shall be no final UNTAGGED encoding instruction on eitherthg type that has this final encoding instfuction
or on the enclosing type.

18.2.5 Each "URIList" shall contain at most one occurrencé.'of ABSENT and shall not contain two idgntical
"QuotpdURI"s.

18.2.6f The format of each UTF8St ri ng shall conform to.the production "AnyAttributeFormat":

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

18.2.7] See 29.1.4 for the definition ofl 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 "UR][" 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"Gmthe "URIList", and shall not be absent if the keyword ABSENT occurs in the "URIList".

18.2.10 The "xmléstring" shall be a syntactically correct XML attribute value (defined in W3C XML, clapse 3)
preceded and folowed by either a single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
charadter.

18.2.1]1 _“Application of this encoding instruction and the ATTRI BUTE encoding instruction to different compongnts of
the englosing type shall not violate 20.3.11.

18.2.12 This encoding instruction shall not be assigned unless there is a GLOBAL- DEFAULT MODI FI ED- ENCODI NGS
encoding instruction in the XER encoding control section.

18.2.13 A type with this final encoding instruction shall not also have any of the final encoding instructions LI ST, Pl -
OR- COVIVENT or 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, ATTRI BUTE, BASE64, DECI MAL, DEFAULT- FOR- EMPTY, EMBED- VALUES,
TEXT, USE- NI L, USE- NUMBER, USE- ORDER, USE- QNAME, USE- TYPE, USE- UNI O\, WHI TESPACE.

18.2.14 There shall be no qualifying information in the "TargetList".
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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
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 UTF8St ri ng 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 UTF8St ri ng as specifying that the following "NCName" shall not be namespace-qualified, and
shall then remove the "UKI" from the UlFeSt ri1 ng; and

b) insert into the encoding any necessary namespace declarations with scopes that include the. irjserted
attributes, in order to ensure that the required namespace-qualification of the "NCName"s identifieql in a)
above can be achieved; and

c) insert each UTF8String (after the "URI" has been removed) as an attribute in the enclosing elgment,
inserting namespace prefixes as necessary before each "NCName" in order to ensurethat the requir¢gments
of a) above are satisfied.

18.3.4  The order of all attributes in the enclosing element (resulting from the presencé\0f one or more compongnts of
the enflosing type with a final ATTRI BUTE or ANY- ATTRI BUTES encoding instruction)) is an encoder's option.

18.3.5 An EXTENDED-XER decoder shall generate a UTF8St ri ng in the format of 18.2.6 for each attribute|in the
encloding element that is not from the control namespace, and whose name ismot-that of the identifier (possibly m¢dified
in accprdance with any final NAME or NAMESPACE encoding instructions) of another component of the enclosing type that
has a final ATTRI BUTE encoding instruction.

19 The ANY- ELEMENT encoding instruction

19.1 General
19.1.1]  The "AnyElementInstruction” is:

AnyElementInstruction ::=
ANY- ELEMENT TargetList NamespaceRestriction ?
| ANY- ELEMENT NamespaceRestriction ? "|" TargetList

19.1.2]  The "TargetList" production/is defined in 14.2.
19.1.3] The "NamespaceResfrigtion" is defined in 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 singlé XML element.

NOTE — The content and attributes of the XML element are unrestricted. It may have attributes or child elements, and ngmes of
chifld elements/and attributes may be qualified or unqualified, and are not affected by any "NamespaceRestriction".

19.1.5 Ifthere is a "NamespaceRestriction", then the element name is required to satisfy the "NamespaceRestriction"
(see 1B.L/6+to 18.1.8) but is otherwise unrestricted.

19.1.6— The type with this fifat encoding Mswuction may be e Toot type of e encoding, or may be a component of a
choice, sequence, set, sequence-of or set-of type. If it is a top-level type, the type reference name is ignored. If it is a
component, the identifier is ignored.

19.2 Restrictions
19.2.1  An ASN.1 type shall not have this final encoding instruction unless it is an octetstring or a UTF8St ri ng 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 —1It is recommended that the constraint on the octetstring be expressed as:
( CONSTRAI NED BY
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{/* Shall be a fast infoset document in conformance with
Rec. ITUT X. 891 | ISQIEC 24824-1. */})
b) if the type is a UTF8St ri ng, it is required to have a restriction applied to it that imposes the format and
content specified in 19.2.4 to 19.2.9 by reference to this clause 19 or otherwise.
NOTE 2 —1It is recommended that the constraint on the UTF8St ri ng be expressed as:
( CONSTRAI NED BY
{/* Shall conformto the "AnyEl ement Format" specified in
Rec. ITU-T X. 693 | SO |EC 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
"QuotpdRt"s-

19.2. The format of the abstract values of the UTF8St r i ng shall conform to the production "AnyElementFormgt":

AnyElementFormat ::=
xmlcstring

19.2.§ The "xmlcstring" shall be a syntactically correct XML element defined in W3C XMP, 1.0 and W3C| XML
Namespaces.

19.2.6 It shall use only namespace prefixes that are declared in namespace declarations\present in the "xmlcstripg". If
there gre unprefixed qualified names, a corresponding default namespace declaration shall‘be present.

19.2.71  The value of the octetstring or of the UTF8St ri ng shall not cause 10.2.1 I\to be violated.

19.2.8 If there is a "NamespaceRestriction" of FROM then the root eleient of the fast infoset document (case a
of 19.2.1) or the (outermost) element name in "AnyElementFormat" {case b of 19.2.1) shall be the "URI| in a
"QuotpdURI" in the "URIList", and may be absent only if the keyword ABSENT occurs in the "URIList".

19.2.9) If there is a "NamespaceRestriction" of EXCEPT, then the-foot element of the fast infoset document (case a
of 19.2.1) or the (outermost) element name in "AnyElementEormat" shall not be the "URI" in a "QuotedURI" |in the
"URIList", and shall not be absent if the keyword ABSENT occuws in the "URIList".

19.2.1§0 This encoding instruction shall not be assignéddinless there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS
encod|ng instruction in the XER encoding control section.

19.2.11 A type with this final encoding instiuction shall not also have any of the final encoding instryctions
ATTRI|BUTE, BASE64, DEFAULT- FOR- EMPTY,.Ph="OR- COMMVENT, UNTAGGED or WH TESPACE.
NQTE — The following final encoding instructions can never occur together with this final encoding instruction becauge their

application to the type is forbidden: ANY- ATTRI BUTES, DECI MAL, EMBED- VALUES, LI ST, TEXT, USE- NI L, USE- NUMBER, USE-
ORPER, USE- QNAVE, USE- TYPE, USE~UNL ON.

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

19.3 Effect on encodings

19.3.1 When this€nedding instruction is applied to an octetstring, an EXTENDED-XER encoder shall convert the fast
infose} document-indhe octetstring to an XML document, and shall include the root element of that XML document in the
encod|ng in place/of an XML element that would otherwise be generated for this component (ignoring the identifier of
the componént); or for the root type.

19.3.2] ““When this encoding instruction is applied to a UTF8St ri ng, an EXTENDED-XER encoder shall inclide the
abstract value of the UTF8St ri ng in the encoding as an XML element in place of an XML element that would otherwise
be generated for this component (ignoring the identifier of the component), or for the root type. The element included
shall be identical to the abstract value of the UTF8St ri ng, 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.
NOTE — Changing, moving, or deleting other namespace declarations in the UTF8St ri ng has not been allowed, as such actions

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.
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19.3.5  When this encoding instruction is applied to a UTF8St ri ng, 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 UTF8St ri ng.

19.3.6  The decoder shall include in the root element of the fast infoset document or in the topmost element in the
UTF8St ri ng namespace declaration attributes for all namespace declarations that are in scope for the element being
decoded but that are not present in that element.

20 The ATTRI BUTE encoding instruction

20.1 General

20 1 1 Tha " Attt alactmati ot o
oA THe—tt 1o+

e
TTOTTOTTIISTr Ottt ST

Attributelnstruction ::=
ATTRI BUTE TargetList
| ATTRI BUTE "]"" TargetList

20.1.2f The "TargetList" production is defined in 14.2.

20.1.3] This encoding instruction specifies that a character-encodable ASN.1 type is to be’ encoded as an| XML
attribyte.

NQTE — A particular (but important) case of a character-encodable type is a choice type (all.of\whose alternatives are chgracter-
endodable types) that has a final USE-UNI ON encoding instruction.

20.2 Restrictions

20.2.1] An ASN.I type shall not have this final encoding instruction ualess it has at least one "ExtendedXMLYalue"
encod|ng (taking account of encoder's options), for each of its abstract values, that does not contain any XML tags and
does 1ot rely on the use of "xmlhstring" (if the type is an open type.Or" octetstring type) or "xmlbstring" (if the type is a
bitstring type) or on a final UNTAGGED, ATTRI BUTE, or ANY- ATTRLBUTES encoding instruction applied to its comppnents
(if the|type is a sequence or set type) to achieve this.

NQTE 1 — This implies that a restricted character string type-with a final ATTRI BUTE encoding instruction has to be restrigted so

thapt it does not contain any of the control characters listed;if“Rec. ITU-T X.680 | ISO/IEC 8824-1, Table 3 (Escape sequer]ces for
coftrol characters in an "xmlcstring"), or has to have a final BASE64 encoding instruction.

NQTE 2 — This does not include open types, or octetstring and bitstring types with CONTAI NI NG without ENCODED BY, hecause
thgir "ExtendedXMLValue" can contain tags unlessithey are encoded as an "xmlhstring".

NQTE 3 — It is recognized that some ASN.1 togls may not be able to statically check that the above restriction will be satistied for
all| abstract values, but conforming encoders cannot generate encodings in which the "ExtendedXMLValue" violates this
resfriction (see 20.3.14).

20.2.2 A type with this final engoding instruction shall only be used as a component of a sequence or set type.
NQTE — The component may be, OPTI ONAL or DEFAULT.

20.2.3| There shall be no\fihal UNTAGGED encoding instruction on either the type that has this final encoding instijuction
or on the enclosing type-thaf contains it as a component.

20.2.4 If the final{ehcoding instructions on other components of the enclosing type include either this en¢oding
instrugtion or the’ANY-ATTRI BUTES encoding instruction, 20.3.11 shall not be violated.

20.2.5  Afttype with this final encoding instruction shall not also have any of the final encoding instructions| ANY-
ELEMENF, DEFAULT- FOR- EMPTY, Pl - OR- COMVENT or UNTAGGED.

NG he—toHovwre—Hna S—HSHHeHORS—earRever—oee
application to the type is forbidden: ANY- ATTRI BUTES, EMBED- VALUES,

USE- NI L, US|

USE- TYPE.

E- R,
20.2.6  There shall be no qualifying information in the "TargetList".
20.3 Effect on encodings

20.3.1 Ifthe type is encoded as a top-level type, this encoding instruction shall be ignored.

20.3.2 The "ExtendedXMLNamedValue" of this component shall not be included in the
"ExtendedXMLSequenceValue" or "ExtendedXMLSetValue" 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.
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20.3.3  The "Attribute" production is:

Attribute ::=
AttributeName

"_mn

QuotedValue

AttributeName ::=
IdentifierOrModifiedIdentifier
| ControlAttributeName

QuotedValue ::=
DoubleQuotedValue
| SingleQuotedValue

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

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

ControlAttributeName ::= QualifiedName
CharacterEncodableValue ::= ExtendedXMLValue

20.3.4 The "IdentifierOrModifiedIdentifier" production is defined in 17.5.1, and its(use in the context of this en¢oding
instrugtion is defined in 17.6.3.

20.3.5 The "ControlAttributeName" production is not directly used by this)clause. All "QualifiedName"s {n this
produgtion are from the control namespace (see 16.9). Such attributes arc.otily generated in accordance with clauses 33
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.

20.3.8f The "AttributeName" shall be either the "identifier®of the component that has this final encoding instructjon or,
if thefe are final NAME or NAMESPACE encoding instructions, the "QualifiedOrUnqualifiedName" determined by those
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 He the
"ExtendedXMLValue" of this type, possiblymadified as specified in 20.3.12 to 20.3.15.

20.3.10 The order in which "Attribute's appear in an "AttributeList" is an encoder's option, whether these are generated
by thig encoding instruction or by the-ANY- ATTRI BUTES encoding instruction.

NQTE — No semantics can be placed on the order of attributes in any EXTENDED-XER encoding. This restriction is requjired by
W3C XML 1.0, 3.1.

20.3.1f When an "AttributeList" in an instance of an encoding contains multiple attributes, then for any two
"Attribute"s in the list:

a) if the“AttributeName"s of the two attributes are both unqualified names, then they shall be different;|

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

It is afp itlegal use of encoding instructions if this condition is violated by the application of final encoding instructigns for
any abstractvalueofthe top-leveltypethat is being encoded-
20.3.12 If the "QuotedValue" 1is a "DoubleQuotedValue", and the "ExtendedXMLValue" in the
"CharacterEncodableValue" contains a QUOTATION MARK (34) character, then that character shall be replaced by the

characters:
&quot;

or, as an encoder's option, by an escape sequence of the form &#n; or &#xn; , specified in Rec. ITU-T X.680 | ISO/TEC
8824-1, 12.15.8.

20.3.13 If the "QuotedValue" is a "SingleQuotedValue" and the "ExtendedXMLValue" in the
"CharacterEncodableValue" contains an APOSTROPHE (39) character, then that character shall be replaced by the
characters:

&apos;
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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 "CharacterEncodableValue" 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 "&#n; " or "&#xn; " specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8.

21

The BASE64 encoding instruction

21.1
21.1.1

21.1.2

21.1.3
string

21.14
hexad

this fipal encoding instruction to a restricted character string type requires) that the value of the restricted character

type b

21.2

21.2.1
be:

21.2.2
or WHI

N(

apy
R

21.2.3

21.3

21.3.1
the

General
The "Base64Instruction" is:

Base64Instruction ::=
BASE64 TargetList
| BASE6G4 "]|" TargetList

The "TargetList" production is defined in 14.2.

This encoding instruction can be assigned to an OCTET STRI NG, to an open(fype or to any restricted ch
type.

Application of this final encoding instruction to an octet string type ¢f)an open type removes the optid
pcimal encoding, but allows the option of a Base64 encoding (as specified in IETF RFC 2045, 6.8). Applica

e encoded as a Base64 encoding.

Restrictions

If the final encoding instructions for an ASN.1 tyfi¢ contain a BASE64 encoding instruction then the typ

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

A type with this final encodingvinstruction 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- ATTRI BUTES, DECI MAL, EMBED- VALUES, LI ST, TEXT, USE- NI L, USE- NUVBER
DER, USE- QNAME, USE- TYPE, USE- UNI ON.

There shall be 1o qualifying information in the "TargetList".

Effect.on encodings

Thisencoding instruction affects only the "ExtendedXMLValue" of the type to which it is applied. It rd

racter

n of a
ion of
string

b shall

EVENT

e their
b USE-

quires
and

use~ ‘of either the first or the second alternative of "ExtendedXMLOctetStringValue"

"Exte

I ANZA LT o el L 1 . FANE B I 1 P T | . = X :
UCUANVILUPCIT ypCI'ICIUV dl" (ad> dil CllquCI'b Opuol), I0TOIUUIIE UHIC U dICITIal Ve (STT 1 /4) IUTCHUITCS

the second alternative of "ExtendedXMLRestrictedCharacterStringValue" (see 17.4).

21.3.2

The "Base64XMLOctetStringValue" is:

Base64XMLOctetStringValue ::=
XMLBase64String

The "XMLBase64String" is defined in 21.3.6.

21.3.3
21.34

40

Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.4, applies.
The "Base64XMLOpenTypeFieldVal" is:
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Base64XMLOpenTypeFieldVal ::=
XMLBase64String

The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

The "XMLBase64String" is:

XMLBase64String ::=
XMLRestrictedCharacterStringValue

The "XMLRestrictedCharacterStringValue" shall be the Content-Transfer-Encoding specified in IETF RFC 2045, 6.8,

excep

that the 76-character limit does not npp]v and "\)vhifP-me‘P with qu‘inQ" (see 8 1 5) is allowed in any p

sition

within
Nd

no
en

21.3.7
UTF-
charad

22

22.1
22.1.1

22.1.2

22.1.3
notati
N

22.2
22.2.1

22.2.2
minus

N(

22.2.3
encod

the "XMLBase64String".

TE — IETF RFC 2045 mandates the presence of line breaks dividing the encoding into lines of at most 76 characters, bu
required in EXTENDED-XER encodings. It also allows "white-space" to be inserted in any position within the
oding.

If applied to a restricted character string type, then each character in the character string shall be encode]
(see ISO 10646, Annex D). The resulting octets for the entire character string shall.'then be encode
ters as specified in IETF RFC 2045, 6.8, and the resulting characters shall form the "ExtendedXMLValue".

The DECI MAL encoding instruction

General
The "Decimallnstruction” is:

Decimallnstruction ::=
DECI MAL TargetList
| DECI MAL "] TargetList

The "TargetList" production is defined in 14.2;

The purpose of this encoding instructionGs to modify the encoding of a real type so that the expoj
n is forbidden and a hyphen followed by "0!'"denotes the value plus zero instead of the value minus zero.

TE — The value minus zero cannot be represented.

Restrictions

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

The real type to whieh this encoding instruction is applied shall be restricted in such a way that the
zero, M NUS- | NFI NLTY, PLUS- | NFI NI TY, and NOT- A- NUMBER are not permitted and the base is 10.
TE — It is recomniended that this be done by applying the following constraints:

(W TH COVPONENTS {..., base(10)})
(ALL BXCEPT (-0 | MNUS-INFINITY | PLUS-INFINITY | NOT- A- NUVBER))

This~encoding instruction shall not be assigned unless there is a GLOBAL- DEFAULTS MODI FI ED- ENCQ
ng instruction in the XER encoding control section.

this is
base64

d with
d into

hential

values

DI NGS

22.2.4
type.

A type with this final encoding instruction can have any other final encoding instructions permitted for that

NOTE - The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY- ATTRI BUTES, ANY- ELEMENT, BASE64, EMBED- VALUES, LI ST, TEXT,

us|
22.2.5

22.3
22.3.1

E- NI L, USE-NUMBER, USE- CRDER, USE- QONAME, USE-TYPE, USE-UN ON, WH TESPACE.

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

Effect on encodings

The "modifiedXMLRealNumber" (see 17.9.3) shall not contain an ¢ or E followed by an exponent.

NOTE — All abstract values, including those that are very large or very small real numbers, are therefore encoded as an integer part
optionally followed by a decimal point and a fractional part.
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22.3.2
define

where

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

d as follows:

XMLDecimalMinusZeroRealValue ::=
" " & modifiedXMLRealNumber

the "modified XMLRealNumber" 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).

23

The DEFAULT- FOR- EMPTY encoding instruction

23.1
23.1.1

23.1.2

23.1.3
an end
conter

N(

cn
"E:

23.1.4

General
The "DefaultForEmptylnstruction" is:

DefaultForEmptyInstruction::=
DEFAULT- FOR- EMPTY TargetList AS Value
| DEFAULT- FOR- EMPTY AS Value "|" TargetList

The "TargetList" production is defined in 14.2.

This encoding instruction specifies an abstract value that can be encoded in amEXTENDED-XER encod
oder's option) as the "empty" alternative of "ExtendedXMLValue" for a type (se€ 17.4) that is encoded as tl
t of an XML element.

TE — This defaulting mechanism supports the presence of an XML element/with' no content (typically, but not nece

oded as an empty-element tag). It is distinct from the use of ASN.IBEFAULT, which relates to the absence
ktended XMLNamedValue" of a component of a sequence or set.

The "TargetList" shall not use the keyword ALL and shall identify a single target.

23.1.

23.1.81 The first case is when it is assigned directly to a character-encodable type that is not UNTAGGED (see clau
If the |enclosing element has empty content, then that émpty content represents the specified "Value" of the cha
encodpble type (which is the governor for "Value").

23.1.52 The second case is when it is assigned\e a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NI L) sed
type that contains an UNTAGGED character-encodable component whose encoding forms the sole content (for all a
valueq of the sequence type) of the enclosing-€lement of the sequence type. If the enclosing element of the sequend

has e
is the

N(
cof

insfruction.

23.1.5
VAL UH
emptyy
specif]

23.1.5

There are five distinct cases where this encoding instructiéon can be used, identified below.

pty content, then that empty contént represents the specified "Value" of the character-encodable component
bovernor for "Value").

TE — The character-encodable_component may be the sole content because it is the only component, or it may be t
itent because all other comppnents have a final ATTRI BUTE (see clause 20) or ANY-ATTRI BUTES (see clause 18) e

L3 The third caseis-when it is assigned to a (NOT UNTAGGED and NOT USE-NI L) sequence type with a final E
S encoding ifstruction (see 25.3.1.4). If the enclosing element of the sequence type has empty content, thq
content represeénts an abstract value of the sequence type that would otherwise produce content that is solg
ed "Value™of a sole UTF8St ri ng in the EMBED- VALUES sequence-of (UTF8St r i ng is the governor for "Val

L4 /Fhe fourth case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES) sequence type with

USE- NI ) encoding instruction (see clause 33) whose OPTI ONAL component is a character-encodable type.

ng (as
Ic sole

bsarily,
of the

bC 32)
racter-

juence
bstract

e type
which

he sole
coding

VBED-
n that
ly the
e'").

h final

If the

enclosing element of the sequence type has a nil identification attribute with value t r ue, the DEFAULT-FOR-EMPTY does
not affect the meaning of the encoding. If the enclosing element of the sequence type has a nil identification attribute with
value fal se (or has no nil identification attribute), and has empty content, then that empty content represents the
specified "Value" of the OPTI ONAL component (whose type is the governor for "Value").

23.1.5.5 The fifth case is when it is assigned to a (NOT UNTAGGED) sequence type with a final EMBED- VALUES encoding
instruction (see 25.3.1.4) and a final USE- NI L encoding instruction (see clause 33) whose OPTI ONAL component is a
sequence type. If the enclosing element of the sequence type has a nil identification attribute with value true, the
DEFAULT-FOR-EMPTY does not affect the meaning of the encoding. If the enclosing element of the sequence type has a nil
identification attribute with value f al se (or has no nil identification attribute), and has empty content, then that empty
content represents an abstract value of the sequence type that would otherwise produce content that is solely the specified
"Value" of a sole UTF8St ri ng in the EMBED- VALUES sequence-of (the UTF8St r i ng is the governor for "Value").
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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 "DefaultForEmptylnstruction".

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.

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- NI L encoding instrdetion, pne of
whose components is a character-encodable type with a final UNTAGGED encoding instruction“and all other
components (if any) have a final ATTRI BUTE or ANY- ATTRI BUTES encoding instruction; @f

c) a NOT UNTAGGED sequence type, without a final USE- NI L 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 encodirig” instruction, but with § final
USE- NI L encoding instruction, whose OPTI ONAL component is a character-encodable type; or

e) a NOT UNTAGGED sequence type with a final EMBED- VALUES encoding instruction and with g final
USE- NI L encoding instruction, whose OPTI ONAL component is a-sequence type.

23.2.3] 1f23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue"~for one of the abstract values (V, say)|of the
(possiply constrained) type, and V is different from the "Value" in the "DeéfdultForEmptylnstruction", then there shall be
at leagt one alternative encoding for V.

23.2.4 1f23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (Y, say)
of the|UNTAGGED component (case b)) or of the OPTI ONAL cemponent, (case d)), and V is different from the "Value" in
the "DefaultForEmptylnstruction”, then there shall be at least-one alternative encoding for V.

NQTE — It is recognized that some ASN.1 tools may not bge.able to statically check that the above restrictions will be satistied for
all| abstract values, but conforming encoders cannot.generate encodings in which the "ExtendedXMLValue" violatgs this
resfriction.

23.2.§ 1f23.2.2 ¢) applies, the SEQUENCE type’shall be constrained so that (without DEFAULT-FOR-EMPTY) ther¢ is no
abstraft value that would produce an empty content for the enclosing element.

23.2.6| If a character-encodable type(case 23.2.2 a)) with this final encoding instruction has an enclosing type tljat is a
sequemce-of or set-of type with a_final LI ST encoding instruction, or that is a choice type with a USE-UNI ON en¢oding
instrugtion, then this final encoding-instruction shall be ignored.

23.2.7] This encoding instrliction shall not be assigned unless there is a GLOBAL- DEFAULTS MODI FI ED- ENCCPI NGS
encod|ng instruction in the”XER encoding control section.

23.2.8 A type with(this final encoding instruction shall not have any of the final encoding instructions ANY- ELFMENT,
ATTRI|BUTE or UNTAGGED.

NQTE — The-following final encoding instructions can never occur together with this final encoding instruction becauge their
application’to the type is forbidden: ANY- ATTRI BUTES, USE- TYPE.

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

233 Effect on encodings

23.3.1 This encoding instruction affects only the "ExtendedXMLValue" of the type that is the governor of "Value",
(see 23.1.5).

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

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

b) "empty".
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NOTE — Decoders are required to accept both the normal encoding and the "empty" encoding as a denotation of the default-for-
empty value.

23.3.3 1f23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say) of the
type, and V is different from the "Value" specified in the "DefaultForEmptyInstruction", then any one of the alternative
encodings for V shall be used (as an encoder's option) instead of "empty".

23.3.4 1f23.2.2 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 OPTI ONAL 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 (as an
encoder's option) instead of "empty".

23.3.5 1f23.2.2 c) applies, the effect of this encoding instruction is specified in 25.3.1.4 and 25.3.1.5.
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24 The ELEMENT encoding instruction

24.1 General
24.1.1] The "Elementlnstruction" 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 thgn NOT
UNTAGCED.

24.2 Restrictions
24.2.1] There shall be no qualifying information in the "FargetList".

24.2.2)  This encoding instruction should not be used as a prefixed encoding instruction in combination with any|of the
prefixgd encoding instructions ANY- ATTRI BUTES, ANY- ELEMENT or ATTRI BUTE 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 "EmbedValuesInstruction" is:

EmbedValuesInstruction ::=
EMBED- VALUES TargetList
| ENBED: VAL LES "]" Targetl ist

25.1.2  The "TargetList" production is defined in 14.2.

25.1.3  This encoding instruction enables the first component of a (NOT UNTAGGED) sequence type to provide character
strings to be inserted before the first XML 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 USE- NI L encoding instruction is also present, and the OPTI ONAL component supporting USE- NI L is
absent in a particular abstract value, then there will be no XML elements for components of the sequence type, and no
character string are provided for that abstract value. Otherwise, for all abstract values, the number of character strings
provided is required to be equal to one greater than the number of elements in the encoding of the sequence type. Some or
all of the character strings may be empty.
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25.2 Restrictions

25.2.1 An ASN.I type shall not have this final encoding instruction unless it is a sequence type. The first component
of the sequence shall not be marked OPTI ONAL or DEFAULT, and shall be a sequence-of type whose component is a
UTF8St r i ng with a constraint 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- NI L encoding instruction, the OPTI ONAL component supporting the
USE- NI L encoding instruction shall not be a character-encodable type (see also 33.2.4).

25.2.5 None of the components of the sequence shall be marked DEFAULT unless they have a final ATTR BUTE
encod|ng instruction. If there are components of a SEQUENCE or SET type (at any depth) that, through ‘the pise of
UNTAGQGED, can produce elements in the "ExtendedXMLValue" that are immediate child elements of the‘sequenc¢ type,
these ghall not be marked DEFAULT.

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

a) if the type has also a final USE-NI L encoding instruction and the OPTI ONAL component supporting
USE- NI L is absent, the number of repetitions of the sequence-of componenfisrequired to be zero;

b) otherwise, the number of repetitions of the sequence-of component in.every abstract value equals orje plus
the number of XML elements in the "ExtendedXMLValue" of ‘the’ sequence type, determined after
application of all final encoding instructions to the other compgnents of the sequence, and ignoripg the
first component.

NQTE — It is recommended that the constraint on the sequence type be expressed.as:
( CONSTRAI NED BY
{/* Shall conformto Rec. ITUT X 693 NSO | EC 8825-4, clause 25 */})

25.2.7  This encoding instruction shall not be assigned unlessithere is a GLOBAL- DEFAULTS MODI FI ED- ENCCPI NGS
encod|ng instruction in the XER encoding control section.

25.2.8 A type with this final encoding instruction shal{'not have a final UNTAGGED encoding instruction.

NQTE — The following final encoding instructions(can never occur together with this encoding instruction becausp their
application to the type is forbidden: ANY- ATTRI BUTES, ANY- ELEMENT, ATTRI BUTE, BASE64, DECI MAL, LI ST, TEXT, USE- NUVBER,
USE- QNANE, USE- TYPE, USE- UNI ON, WAl TESPACE.

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

25.3 Effect on encodings

25.3.1 An encoder shall first) produce a partial "ExtendedXMLValue" encoding of the enclosing sequencq type,
ignorihg the first component. It shall then modify this encoding as specified in the following subclauses.

NAQTE — The UTF8St pi~ng/values that are being inserted may be "empty".

25.3.1}1 The firstqUFF8St ri ng value in the sequence-of shall be inserted (subject to 25.3.1.6) at the beginning|of the
partial encodingg before the start-tag of the first XML element (if any).

25.3.1}2 Each-successive UTF8St ri ng value (if any) shall be inserted between the end-tag of an XML element and the
start-tagrof the following XML element, proceeding from the first element to the last element.
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25.3.1.3 The last UTF8St ri ng value (if there is one) shall be inserted at the end of the partial encoding, after the end-tag
of the last XML element.

25.3.1.4 If no XML elements are present in the partial encoding, and there is also a final DEFAULT- FOR- EMPTY
encoding instruction (see clause 23) on the sequence type, and the value of the first (and only) UTF8Stri ng in the
sequence-of is identical to the "Value" specified in the DEFAULT- FOR- EMPTY encoding instruction, an encoder can
optionally encode the UTF8St ri ng as an empty string (but see 25.3.1.6).

25.3.1.5 If no XML elements are present in the partial encoding, and there is also a final DEFAULT- FOR- EMPTY
encoding instruction on the sequence type, and the encoding is empty, a decoder shall interpret it as an encoding for the
"Value" specified in the DEFAULT- FOR- EMPTY encoding instruction and assign this abstract value to the first (and only)
UTF8St ri ng in the sequence-of (but see 25.3.1.6).
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NOTE — This means that a value with no XML elements present and with a single empty UTF8String value cannot be encoded.
The sequence type is required to be constrained to prohibit such values (see 23.2.5).

25.3.1.6 1If the type also has a final USE- NI L encoding instruction and the OPTI ONAL component is absent, then the
EMBED- VALUES encoding instruction has no effect. If the type also has a final USE- NI L encoding instruction and the
OPTI ONAL component is present, then 25.3.1.4 applies. If a decoder determines that the OPTI ONAL 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 The GLOBAL- DEFAULTS encoding instruction
26.1 General
26.1.1 The "GlobalDefaultsInstruction" is:
GlobalDefaultsInstruction ::=
GLOBAL- DEFAULTS TargetList DefaultSetting
| GLOBAL- DEFAULTS DefaultSetting "|" TargetList
DefaultSetting ::=
ControlNamespace
| MODI FI ED- ENCODI NGS
ControlNamespace ::=
CONTROL- NAMESPACE
QuotedURI
Prefix ?
26.1.2 The "TargetList" production is defined in 14.2, and shall be "empty".
26.1.3] "QuotedURI" and "Prefix" are defined in 29.1.1.
26.1.4 The "ControlNamespace" production specifies the, fiame of the control namespace (the "URI"
"QuotpdURI"), and a recommended prefix for that namespacée: If this GLOBAL-DEFAULTS encoding instruction
preserjt, the control namespace shall be that specified in 16.9:

26.1.8 The use of MODI FI ED-ENCODI NGS produces "ExtendedXMLValues" that are modified in acco

with 1

26.2

26.2.1
shall 1

26.2.2

26.2.3
encod

26.3

26.3.1
and 1

0.2.7 and 10.2.8.

Restrictions

The GLOBAL-DEFAULTS enceding instruction shall be assigned only in an XER encoding control secti
ot be preceded by any other eicoding instructions except other GLOBAL-DEFAULTS encoding instructions.

Each of the alternatiyes of G_OBAL-DEFAULTS shall be used at most once in any XER encoding control se

ng control sectiof iTan ASN.1 module.

Effect on encodings

Therapplication of MODI FI ED-ENCODI NGS requires that encodings shall be modified as specified in
2.8,

The GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS, if present, shall be the first encoding instruction in th¢

n the
is not

dance

n and

Ction.

XER

10.2.7

26.3.2

The control namespace used for an entire XML document shall be the control namespace assigned

ASN.1 type whose encoding forms the root element of that XML document.

27

271
27.1.1

46

The LI ST encoding instruction

General
The "ListInstruction" is:

ListInstruction ::=
LI ST TargetList

Rec. ITU-T X.693 (08/2015)
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| LI ST "]" TargetList
27.1.2  The "TargetList" production is defined in 14.2.

27.1.3  This encoding instruction requires that the "ExtendedXMLSequenceOfValue" or "Extended XMLSetOfValue"
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 | NTEGER, to which an ATTRI BUTE encoding
instruction (see clause 20) is also assigned.

27.2 Restrictions

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

27.2.2l  The component of the sequence-of or set-of type:
a) shall be a character-encodable type; and

b) shall be such that, for all of its abstract values, there is at least one "ExtendedXMLWalue" en¢oding
(taking account of all encoder's options) that is not "empty" and that does not contaifi~white-space with
escapes" (see 8.1.5).

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

NQTE 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
tyge, object identifier type, relative object identifier type, or the Gener al i zedTi ne and UTCTj'ne useful types. They will plso be
sat|sfied if it is a character string type constrained so that it always has at least one characterin the character string and nonge of its
valjues contains a "white-space" character.

NQTE 3 — It is recognized that some ASN.I tools may not be able to statically chetk that the above rules are satisfied, but a
cofpforming encoder shall not generate encodings that violate b) above.

27.2.3 A type with this final encoding instruction shall not have a finalMANY- ATTRI BUTES encoding instruction.

NQTE — The following final encoding instructions can never occur, together with this encoding instruction becausg their
application to the type is forbidden: ANY- ELEMENT, BASE64, DECI-MAL, EMBED- VALUES, TEXT, USE- NI L, USE- NUMBER, USE-
CORPER, USE- QNAIVE, USE- TYPE, USE- UNI ON, WHI TESPACE.

27.2.4  There shall be no qualifying information in the "TdrgetList".

273 Effect on encodings
27.3.1] This encoding instruction affects only the encoding of the type to which it is applied.

27.3.2] The "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue" production (see 17.7) shall be the
"ExtefidedXMLListValue" alternative.'ExtendedXMLListValue is:

ExtendedXMLListValue =
empty
| CharacterEncodableValue ExtendedXMLListValue

27.3.3] There shall~"be "white-space with escapes" (see 8.1.5) between each pair of adjacent
"CharfcterEncodableValte"s in the "Extended XMLListValue".

27.3.4 The "CharacterEncodableValue" is defined in 20.3.3. Each "CharacterEncodableValue" shall encode a vglue of
a component 6fthe sequence-of or set-of.

27.3.5 The order in which the "CharacterEncodableValue s appear in the "ExtendedXMLLlstValue" shall be th¢ same
order L . X 2 X
"ExtendedXMLSetOfV alue" ifa ﬁnal LI ST encodmg 1nstruct10n were not present

27.3.6  The "CharacterEncodableValue'"s in the "ExtendedXMLListValue" shall not be "empty" and shall not contain
"white-space with escapes" (see 8.1.5).

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

28 The NAVE encoding instruction

28.1 General

28.1.1 The "Namelnstruction" is:
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Namelnstruction ::=
NAVE TargetList AS NewNameOrKeyword
| NAME AS NewNameOrKeyword "]" TargetList

NewNameOrKeyword ::=
NewName
| Keyword

NewName ::=
RestrictedCharacterStringValue

Keyword ::=
CAPI TALI ZED

| UNCAPI TALI ZED

| UPPERCASED
| LOWERCASED

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 ftame, the attribute name, |or the
value of a possible type identification attribute ("Keyword" with_ro )'QualifyingInformation" fin 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/TEC 8824-1) derived from a specified identifier usedn the type definition ("NewName| with
"QualifyingInformation" in the "TargetList" which is not ALy of the target; or
d) to change the case (or the case of the initial letter) ofithe element name used in an empty-elemgnt 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 in the "Extended XML Yalue"
encoding derived from any identifier used.itthe type definition ("Keyword" with "Qualifyinglnforniation"
in the "TargetList" which is ALL) of the farget(s).
NQTE 1 —"NewName" can be used to change the names used in an EXTENDED-XER encoding derived from identifiers jor type
refprences, but is rarely useful if the new name ¢opld have been used in the first place as an ASN.1 identifier or type refprence.
Thps the normal use of the NAME encoding-instruction is for producing required XML element or attribute names wh¢n they
woluld otherwise not be allowed because of ASN.1 rules on the case of the initial letter of identifiers or type reference naes, or
where the ASN.1 rules for distinct identifiers in sequence, set and choice constructions prevent a desired XML encoding.
NQTE 2 — The use of ALL | N ALL (AS“CAPI TALI ZED to capitalize all identifiers in a module can be particularly useful to provide
a cpmmon style using initial uppef-cast letters.
NQTE 3 —If a NAME encoding’instruction is assigned using a target identified by an "identifier" or "typereference", this affgcts the
natne used in an EXTENDED-XER encoding, but does not affect the name that is used to identify the same target in subgjequent
XHR encoding instructions:
28.1.4 The "RestrictedCharacterStringValue" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 41.
28.2 Restrietions
28.2.1] _“NewName" shall not be used if the "QualifyingInformation" is ALL.
28.2.2—The NAVE Tncodimg mstructon witt Quatifyimgimformation —stattonty beassigned to the foifowing type
definitions:
a) aboolean type definition; or
b) a bitstring type definition with named bits; or
c) an enumerated 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 an "NCName" defined in W3C XML Namespaces, clause 2, production 4, or an empty character string. It shall not
be an empty character string unless the NAME encoding instruction is applied to an alternative of a choice type with a final
USE- UNI ON encoding instruction.
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NOTE 1 — It is a requirement in W3C XML Namespaces that an "NCName" does not commence with characters that when
uppercased are "XML".

NOTE 2 — The "NewNameOrKeyword" production (and hence the "NewName" production) is also used in clause 31. The above
restrictions on "RestrictedCharacterStringValue" do not apply to the use in clause 31.

28.2.4

If there is a GLOBAL- DEFAULTS encoding instruction with a MODI FI ED- ENCODI NGS keyword, there shall be 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- ATTRI BUTES, ANY- ELEMENT or UNTAGGED to avoid confusing the reader.

28.3

28.3.1
" Attril
"Qual

28.3.2
then t|
altern

28.3.3
"Unprf
the "N

28.3.4

of the

— Effectom encodings
If the type to which this encoding instruction is applied has a final ATTRI BUTE encoding instruotid
puteName" (which is in this case an "IdentifierOrModifiedIdentifier") of the "Attribute" (see 20.3,3),shall

fiedOrUnqualifiedName" alternative as specified in 28.3.3 to 28.3.6.

If the type to which this encoding instruction is applied does not have a final ATTRI BUFE ¢ncoding instri
he enclosing element tag name (which is "TagName" — see 17.5.1) shall be the "QualifiedOrUnqualified]
tive as specified in 28.3.3 to 28.3.6.

The "IdentifierOrModifiedIdentifier" and "QualifiedOrUnqualifiedName" ~alteérnatives shall be used.

efixedName" in the "QualifiedOrUnqualifiedName" shall be the "identifier" of.the component modified acc
ewNameOrKeyword" as specified below.

If the "NewName" alternative is used, the "UnprefixedName" shallde replaced by the "NewName".

28.3.§ If the "Keyword" alternative is used, the "UnprefixedName" shall*‘be modified as specified in the subclay

this 2

3.5.

28.3.81 If the "Keyword" is CAPI TALI ZED, then if the first character of the "UnprefixedName" is a lower-case
that character shall be replaced by the upper-case equivalent, otherwise the name is not affected.

28.3.52 If the "Keyword" is UNCAPI TALI ZED, then if ¢he first character of the "UnprefixedName" is an uppd
letter, [then that character shall be replaced by the lower=case equivalent, otherwise the name is not affected.

28.3.
be rep

28.3.5
be rep

28.3.6
NANVES

29

29.1
29.1.1

L3 If the "Keyword" is UPPERCASED, then all‘characters of the "UnprefixedName" that are lower-case letter
[aced by their upper-case equivalent. Othet_characters are unchanged.

L4 If the "Keyword" is LONERCASED, then all characters of the "UnprefixedName" that are upper-case letter
[aced by their lower-case equivalenit. Other characters are unchanged.

The "QualifiedOrUnqualifiedName" shall be a namespace-qualified name if and only if the "Type" has
PACE encoding instructiom

The NAMESPACE encoding instruction

General

The "Namespacelnstruction” is:

n, the
be the

iction,
Name"

The

brding

Ises of

letter,

r-case

s shall

s shall

h final

— INAIMespaceimstruction =
NAMESPACE TargetList NamespaceSpecification ?

| NAVESPACE NamespaceSpecification ? "]" TargetList

NamespaceSpecification ::=
AS

QuotedURI
Prefix ?

Prefix ::=
PREFI X

QuotedNCName
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QuotedURI ::=

"oen & URI & "o n
QuotedNCName ::=

""" & NCName & """

29.1.2  The "TargetList" production is defined in 14.2.
NOTE — The most common use of this encoding instruction is NAVESPACE 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 1
encod

N(
An|

29.1.5
"mody

The "l

29.1.6
basi g

29.1.7
comm

N(

29.2

29.2.1
encod

29.2.2
instru

29.3

29.3.1
of at

396, and commences with the name of a URI scheme. For allocations of namespace names with the NAVE
ng instruction, any URI scheme can be used.

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
lereference" and the "URI" set as follows:

a) the URI scheme (see IETF RFC 2396) shall be ur n;
b) the URN namespace identifier (see IETF RFC 2141) shall be oi d;

c) the URN Namespace Specific String (see IETF RFC 2141) shall (be~the "Definitiveldentifier"
module expressed as an "XMLODbjectldentifierValue" (see IETF REC3061).

Definitiveldentifier" for the module is defined as:

Definitiveldentifier ::=
"{ " DefinitiveObjldComponentList "} "
|  empty

EXAMPLE: With an object identifier value of\{joint-iso-itu-t exanple(999) nodul
(1)} the "URI" would be the character string " ur n: gi*d: 2. 999. 0. 1".

The "NCName" production is defined in W3C XML Namespaces, clause 2, production 4, and shg
ence with characters that when uppercased are"XM." .

TE — This is a requirement imposed by W3C XML Namespaces.

Restrictions

This encoding instruction(shall not be assigned unless there is a GLOBAL- DEFAULTS MODI FI ED- ENCO
ng instruction in the XER encoding control section.

An ASN.1 type shHat} not have both a final ATTRI BUTE encoding instruction and a final NAMESPACE en
tion specifying theleonitrol namespace.

Effect orencodings

A namespace-qualified name can be required for an associated tag name, for an attribute name, or for thd
peAdentification attribute. A namespace-qualified name is required if the type generating the name has

SPACE

TE — Attention is drawn to the "oid" scheme for IETF URIs and IRIs based on the Internationalized Object Identifier tdee (see

to the

of the

bs(0)

11 not

DI NGS

toding

value
h final

NAMES

PACE encoding instruction.

29.3.2

50

The "QualifiedOrUnqualifiedName" is:

QualifiedOrUnqualifiedName ::=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName |
UnprefixedName

UnqualifiedName ::=
UnprefixedName
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PrefixedName ::=
DeclaredPrefix & ":" & UnprefixedName

UnprefixedName ::= NCName
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)

VA

added
N

N(
N(

naines but the same recommended prefix are present in the module.

30 The Pl - OR- COMVENT encoding instruction
30.1 General
30.1.1] The "PIOrCommentInstruction" is:
PiOrCommentInstruction ::=
Pl - OR- COMVENT TargetList AS RestrictedCharacterStringValue Position
| Pl - OR- COMMVENT AS RestrictedCharacterStringValue Position "]" TargetList
Position ::=
BEFORE- TAG
| BEFORE- VALUE
| AFTER- VALUE
| AFTER- TAG
30.1.21 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
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 an

CO1

30.1.4 The "RestrictedCharacterStringValue" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 41.

30.2

30.2.1
each @
of an
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are an encoder's option.

TE 2 — It is recommended, but not required, that the recommended prefix in the NAMESPACE encoding instruetion be use
TE 3 — Use of the recommended prefix may be inappropriate if NAVESPACE encoding instructions with-different nani

Inments.

Restrictions

Thevvalue of the "RestrictedCharacterStringValue" shall be the concatenation of one or more character
f which conforms to the syntax of an XML Processing Instruction specified in W3C XML 1.0, 2.6, or to the
XKML Comment specified in W3C XML 1.0, 2.5, and defines the processing instructions and/or comments tl

€S are

TE 1 — W3C XML Namespaces specifies that a default namespace declaration has in its scope only the name of the elefnent in
whiich it is declared (and of child element names), but not of attributes on that element or child elements.

.
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btrings
Byntax
hat are
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30.2.2

30.2.3
ATTRI

30.2.4

Serted in the XVl document.

An ASN.1 type shall not have both a final UNTAGGED encoding instruction and a final Pl - OR- COWENT
encoding instruction.

A type with this final encoding instruction shall not have any of the final encoding instructions
BUTES, ANY- ELEMENT, ATTRI BUTE or UNTAGCGED.

There shall be no qualifying information in the "TargetList".
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30.3 Effect on the encodings

30.3.1  If the "Position" is BEFORE- TAG then the processing instructions and/or comments shall be inserted before the
associated start-tag or empty-element tag. If that start-tag or empty-element tag is the start of some enclosing
"ExtendedXMLValue", then any processing instructions and/or comments inserted before that "ExtendedXMLvalue"
(using BEFORE- VALUE on the corresponding type) shall precede these processing instructions and/or comments in the
XML document.

30.3.2  If the "Position" is BEFORE- VALUE, then the processing instructions and/or comments shall be inserted at the
start of the "ExtendedXMLValue". If that "ExtendedXMLValue" starts with a tag that is the associated 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.

NQTE —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 gnd:tag off some
embedded "ExtendedXMLValue", then any processing instructions and/or comments inserted after that’associatefl end-
tag (uping AFTER- TAG on the corresponding type) shall precede these processing instructions and/er comment |in the
XML Hocument.

NQTE —In this case the contents of the associated tags is never empty, and the empty-element tag ¢annot be used.

30.3.4 If the "Position" is AFTER- TAG then the processing instructions and/or comments shall be inserted affer the
associpted end-tag or empty-element tag. If that end-tag or empty-element tag.is the end of some endlosing
"ExtepdedXMLValue", then any processing instructions and/or commerts~ shall be inserted after] that
"ExtefidedXMLvalue" (using AFTER- VALUE on the corresponding type) shall follow these processing instructions pnd/or
commgnts in the XML document.

31 The TEXT encoding instruction

31.1 General
31.1.1] The "TextInstruction" is:

TextInstruction ::=
TEXT TargetList TextToBeUsed,?
| TEXT  TextToBeUsed ? 'f]" TargetList

TextToBeUsed ::=
AS

NewNameOrKeyword
31.1.2y The "TargetList" production is defined in 14.2.

31.1.3] The purpose of'this encoding instruction is:

a) in thelabsence of GLOBAL-DEFAULTS MODI FI ED-ENCCODI NGS, to enable values of boolean |types,
enumerated types, bitstrings with named bits, and integers with named numbers, to be encoded as chgracter
strings instead of empty-element tags;

1) \("in the presence of GLOBAL-DEFAULTS MODI FI ED-ENCODI NGS, to enable the character strings that are used
for the values of boolean types, enumerated types, bitstrings with named bits, and integers with hamed
TIUTTIDETS, 10 DT CIAaNged:

31.14 The "NewNameOrKeyword" is defined in clause 28.

31.2 Restrictions

31.2.1 This encoding instruction shall only be assigned to the following types, with qualifying information identifying
one or more of the identifiers used in the definition of the type (or t r ue or f al se for the boolean type):

a) aboolean type definition; or
b) a bitstring type definition with named bits; or

¢) an enumerated type definition; or
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d) an integer type definition with named numbers.

31.2.2  The final character strings used for the values of the type to which this encoding instruction is assigned shall be
distinct.

31.2.3 "NewName" in "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 shall not
contain any control characters.

31.2.5 In the absence of a GLOBAL- DEFAULTS MODI FI ED- ENCCDI NGS encoding instruction, 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.

NQTE —If there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS encoding instruction, then all encodings are text encodingp.

31.2.6f If the TEXT encoding instruction is applied to a bitstring type with named bits and "NewName'\ is us¢d, the
"NewName" shall contain at least one character, shall not contain "white-space with escapes" (see 8.1:5), land shhll not
commpnce with a "0" (DIGIT ZERO) ora "1" (DIGIT ONE).

31.2.71 A type with this final encoding instruction shall not also have a final USE- NUMBER encoding’instruction.

NQTE — The following final encoding instructions can never occur together with this final enceding’instruction becauge their
application to the type is forbidden: ANY- ATTRI BUTES, ANY- ELEMVENT, BASE64, DECI MAL, EMBED; VALUES, LI ST, USE- NI Ui, USE-
ORDER, USE- QNAIVE, USE- TYPE, USE- UNI ON, WHI TESPACE.

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) appliess

31.3.2) If the type is not a bitstring type with named bits and the ""FeéxtToBeUsed" is absent, the "Extended XMLV alue"
encod|ng of each value referenced by the qualifying information for this instruction shall be a character string confaining
the chharacters of the identifier (or shall be true or f al se incthe case of boolean types). For integer types with hamed
valued, either the identifiers or the corresponding numbers shall be used (as an encoder's option).

31.3.3] If the type is a bitstring type with named bits-and the "TextToBeUsed" is absent, a character string identjical to
the id¢ntifier of the bit shall represent the bit when @is set. Each abstract value shall be encoded as the concatgnation
(possiply empty) of these character strings for all'the bits that are set, separated by "white-space with escapes" (see B.1.5).

31.3.4 If the type is not a bitstring typé with named bits and the "TextToBeUsed" is present, then the following
subclauses apply (but see 31.3.5).

31.3.41 If the "NewName" alternative is used, the character string used to encode the value identified by the
"Qual}fyingInformation" is "NewName". Each occurrence of the characters "<", ">", and "&" in the "NewName" shall be
replacgd either by one of the éscape sequences "& t; ", " &gt ;", and "&anp; " respectively, or by an escape sequence of
the foym "&#n; " or "&#xns " Jspecified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8. White space shall not occur

aroundl the character stringused to encode the value (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 16.2).

31.3.42 If the "Keyiword" alternative is used, the character string used to encode values of the type is the idgntifier
name,|modified as'specified below.

31.3.43 Ifsthe "Keyword" is CAPI TALI ZED, then the first character of the name is replaced by the uppgr-case
equivdlent, otherwise the name is not affected.

31.3.4.4 If the "Keyword" 1s UNCAPI TALI ZED, then the name 1s unchanged.

31.3.4.5 If the "Keyword" is UPPERCASED, then all characters of the name that are lower-case letters are replaced by
their upper-case equivalent. Other characters are unchanged.

31.3.4.6 If the "Keyword" is LONERCASED, then all characters of the name that are upper-case letters are replaced by
their lower-case equivalent. Other characters are unchanged.

31.3.5 If the type is an integer type with named values, the character strings produced by application of 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 corresponding
numbers 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 set. The
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bitstring value shall then be encoded as the concatenation (possibly empty) of these character strings for all the bits that
are set, separated by "white-space with escapes".

32 The UNTAGGED encoding instruction

32.1 General
32.1.1 The "UntaggedInstruction" is:
UntaggedInstruction ::=

UNTAGGED TargetList

m"in

32.1. The "TargetList" production is defined in 14.2.

32.1. (Tutorial) An informal description of the effect of UNTAGGED on ASN.1 constructors is providediin Anpex B.
This clause and its subclauses provide a tutorial introduction illustrating some of the effects of using UNTAGGED.

32.1. Used (possibly repeatedly and nested) in conjunction with sequence, set, choice, sequence-of, and sef-of, it
enablds an almost arbitrary pattern of XML elements to be specified. Its effect is to removeithe XML start-tdg that
precedes the "ExtendedXMLValue" of the "Type" to which it is applied and the XML end-tag-that follows it, resulfing in
the XML elements normally contained between those tags becoming partial XML content.

32.1. Applied to a choice type as a component of a sequence or set, it specifiey 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 OPT| ONAL
compgnent). The identifier of the choice type does not appear in the encoding, Seme alternatives of the choice type may
be XNIL elements, but others may be partial XML content containing andalost arbitrary pattern of multiple elemments,
through use of UNTAGGED in the definition of those alternatives.

32.1. Applied to a sequence-of type as a component of a sequefice)or set, it specifies the inclusion at that point|in the
sequence (set) of a specified or arbitrary number of repetitionsCof the sequence-of component (which may progluce a
single| XML element, or may produce partial XML content if it4 itself UNTAGGED).

32.1. Applied to a sequence (or set) type or a sequénce-of (or set-of) type as the alternative of a choice type, it
enablgs that alternative to consist of the partial XML cteéntent which is the "ExtendedXMLValue" of the sequende, set,
sequence-of or set-of.

32.1. A separate function of UNTAGGED when' applied to a character-encodable type is to enable character confent to
appeaf in the encoding of a sequence, with_no tags around that content. This use is restricted to a componert of a
sequemce which is not itself untagged.

NQTE — The restriction is in order to Simplify the rules needed to ensure easy and unambiguous decoding.

32.2

32.2.1] In all instancesCef 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 extension marker.

32.2. If the typeis a character-encodable type, the enclosing type shall be a sequence type without a final UNTAGGED
encod|ng instruetion. The type shall not be marked OPTI ONAL or DEFAULT. All the other components of the endlosing
sequence type(if any) shall have a final ATTRI BUTE or ANY- ATTRI BUTES encoding instruction.

Restrictions

32.2. 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 ENCODED BY, or an open type.

NOTE — Annex B provides guidelines that can ensure that ambiguities do not result from the use of this encoding instruction.

32.2.4 This encoding instruction shall not be applied to 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 OPTI ONAL or DEFAULT; or
b) the component of a sequence-of or set-of type; or

c) an alternative of a choice type, if another alternative of the same choice type has an empty
"ExtendedXMLValue" encoding for one of its abstract values and has a final UNTAGGED encoding
instruction.
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EXAMPLE: A type that is a sequence type with all of its components OPTI ONAL has an abstract value with an empty
"ExtendedXMLValue" encoding, as does a sequence-of type where zero repetitions are allowed.

32.2.5

encoding instruction in the XER encoding control section.

32.2.6 A type with this final encoding instruction shall not have any of the final encoding instructions
ATTRI BUTES, ANY- ELEMENT, ATTRI BUTE, DEFAULT- FOR- EMPTY, EMBED- VALUES, PI - OR- COMMVENT, USE- NI L, USE-
ORDER or USE- TYPE.

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

32.3
32.3.1

32.3.2] If the enclosing type is a choice type, the "ExtendedXMLChoiceValue" (see 17.5.1) for this alternative

Effect on encodings

This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODI FI ED-ENCCDI NGS

ANY-

If the type is encoded as a top-level type, this encoding instruction shall be ignored.

of the

encloged type shall be the "ExtendedXMLValue" of the alternative (the second altetnative ip the

"ExtefidedXMLChoiceValue" production).
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33.1
33.1.1

33.1.2

multiple XML elements.

enclosed type shall be replaced by the "ExtendedXMLValue" of the component (the second alternative
idedXMLNamedValue" production).
ments.

If the enclosing type is a sequence-of or set-of type, the "ExtendedXMLDelimitedItem" (if used — see 1
bpetition shall be replaced by the "ExtendedXMLValue" enclosed i the "ExtendedXMLDelimitedItem".

TE 1 — It is not possible to use UNTAGCED unless a GLOBAL- DEFAULTS of MODI FI ED- ENCCODI NGS has been incl
XER encoding control section, in which case "ExtendedXMLValuneList" is not permitted (see 17.7.2).

Iments.

If the type is an octetstring or bitstring type with'a contained "Type" without ENCODED BY, or an open ty]
idedXMLValue" shall be an "Extended XMLTypedValue" (not an "xmlhstring" or an "XMLBase64String").

TE — Such types do not match the definition ofjcharacter-encodable type (see 3.2.8). Subclause 32.3.5 implies that wh
e a final UNTAGGED encoding instruction, they.are always encoded as XML elements.

The USE- NI L encodinginstruction

General
The "UseNillnstruction" is:

UseNillnstruction ::=
USEXNI'L TargetList
[USE-NI'L "]" TargetList

The "TargetList" production is defined in 14.2.

TE — This "ExtendedXMLValue" may be a single XML element or may be partialk XML content consisting of multipl¢

TE 2 — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multipl¢

TE — This "ExtendedXMLValue" for the alternative may be a single XML element or may be partiaDXIWIL content consisting

If the enclosing type is a sequence or set type, the "ExtendedXMLNamedValue* ¢se€ 17.6) for this component

in the
XML
7.7) of
ded in
XML
be, the

tn they

33.1.3
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single

OPTI ONAL component whose other components (if any) all have a final ATTRI BUTE or ANY- ATTRI BUTES encoding
instruction, possibly preceded by an initial sequence-of type supporting 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" for 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 "ExtendedXMLNamedValue" is

not present,
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¢) (the "not missing and not empty" case) if the component is present in the abstract value with an abstract
value that does not have an empty encoding, an "ExtendedXMLNamedValue" for the component is
present with non-empty content.

33.1.5 Use of USE-NI L requires that the absence of the optional component (case b) above) be signalled by the
inclusion of a nil identification attribute with name "ni | " and a value of either "t r ue" or "1".

33.1.6  In cases a) and c) of 33.1.4, the nil identification attribute can either be omitted (as an encoder's option), or it
can be present with a value of either "fal se" or "0". The optional component shall be encoded by omitting the
associated tags.

33.2 Restrictions

33.2.1 The USE- NI L encoding instruction shall only be assigned 1o a sequence type that has an OPTT ONAL component
withoyt a final ATTRI BUTE encoding instruction. All the other components of the sequence type, if any, shall have'p final
ATTRI|BUTE or ANY- ATTRI BUTES 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 OPTIONAL component shall not have any of the final encoding instructions) ANY- ELEMENT,| ANY-
ATTRI|BUTES, DEFAULT- FOR- EMPTY, EMBED- VALUES, PI - OR- COMVENT, UNTAGGED, USESNIL, USE- ORDER or| USE-
TYPE.
NOTE — Apart from UNTAGCED, the encoding instructions listed above are those that canniet/be applied to a type that has|a final
UNTAGCED encoding instruction.
33.2.4 If the OPTI ONAL component is not a character-encodable type, then it shall be a sequence, set, dhoice,

sequence-of, set-of type, an open type, or an octetstring or bitstring type withva contained "Type" and without ENCODED
BY.

33.2.5 Ifthe OPTI ONAL component is a sequence type, none of its.components shall have a final ATTRI BUTE of ANY-
ATTRI|BUTES encoding instruction.

33.2.6 This encoding instruction shall not be assigned unless there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS
encod|ng instruction in the XER encoding control section.

33.2.77 A type with this final encoding instruction shall not also have any of the final encoding instructions UNTAGGED
or USH- QNAME.

NQTE — The following final encoding instructions can never occur together with this final encoding instruction becauge their
application to the type is forbidden: ANY- ATTRI)BUTES, ANY- ELEMENT, ATTRI BUTE, BASE64, DECI MAL, LI ST, TEXT, USE- NUVBER,
USE- TYPE, USE- UNI O\, VHI TESPACE.

33.2.8 There shall be no qualifyirg information in the "TargetList".

333 Effect on encodings

33.3.1] If the OPTI ONAE_component is absent (case b) of 33.1.4), then a nil identification attribute with name "ni | " and
a valup of either "t r ue™or "1" shall be added to the "AttributeList" of the enclosing element.

33.3.2) If the OPI ONAL component is present (cases a) and c¢) of 33.1.4), the nil identification attribute can either be
omittgd (as ancencoder's option), or it can be added to the "AttributeList" of the enclosing element with a value off either
"f al sle" ot "O". The optional component shall be encoded by omitting the associated tags.

34 The USE- NUMBER encoding instruction

34.1 General
34.1.1 The "UseNumberlnstruction" is:

UseNumberInstruction ::=
USE- NUMBER TargetList
| USE- NUMBER "|" TargetList

34.1.2  The "TargetList" production is defined in 14.2.
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