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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 apprgval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

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

NOTE

In this Recommendation, the expression "Administration" is ,useéd for conciseness to indicage both a
telecommunication administration and a recognized operating agency.

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

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention/to the possibility that the practice or implementation of this Recommendjtion may
involve tle use ef.a claimed Intellectual Property Right. ITU takes no position concerning the [evidence,
validity of applicability of claimed Intellectual Property Rights, whether asserted by ITU memberq or others
outside of the¢ Recommendation development process.

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

© ITU 2015

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

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 messages to be exchanged between peer applications.

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

Encoding Rules (BASIC-XER). The second set is called the Canonical XML Encoding Rules (CANONICAIL-XER, or
CXER) because there is only one way of encoding an ASN.1 value using these encoding rulg¢s/(Canonicall encoding
rules are ggnerally used for applications using security-related features such as digital signatures,)” The third det is called
the extend¢d XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Rales’allow additiongl encoders
options, afid take account of encoding instructions that specify variations of the BASIC-XER encodings |n order to
support specific styles of XML documents (see below). The extended XML Encoding®Raules are not canonical, and there
is no canotical form for these rules defined in this Recommendation | International Standard.

There are fnany aspects of an XML representation of data (such as the use of"XNIL attributes instead of child elements,
or the use pf white-space delimited lists) whose use is a matter of style and@XML designer choice. If a type dgfined in an
ASN.1 spgcification is encoded by BASIC-XER or by CXER, then there is a single fixed style used fof the XML
representafion, with no user control of stylistic features. This Ree@mmendation | International Standard sgecifies the
syntax and| semantics of XER encoding instructions which specify, the stylistic features of the XML in an EX[TENDED-
XER encoding. XER encoding instructions can also be used.«t0-'determine the possible insertion of XML [processing
instructionf in an EXTENDED-XER encoding. XER encoding instructions are ignored by BASIC-XER and|by CXER,
but are usgd by EXTENDED-XER.

NOTE + "Stylistic features", such as use of attributes efiwhite-space delimited lists, can also affect the size of an eficoding and

the easd with which it can be processed, so use of such features is not just a matter of style. Where such issues arg important,
EXTENDED-XER with encoding instructions may be preferred over BASIC-XER or CXER.

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

Clause 10 (specifies the EXTENDED+=XER encoding of ASN.1 types, referencing later clauses which defing the XER
encoding ipstructions.

Clauses 1] to 14 list andcategorize the XER encoding instructions and specify the syntax for their assignjnent to an
ASN.1 type or component-using either an XER type prefix (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) pr an XER
encoding dontrol seetion (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

Clause 15 [defines the order of precedence if XER encoding instructions are present in both an XER type prefix and in
an XER erfcoding control section.

Clause 16 specifies the XER encoding instruction support for XML namespaces when using EXTENDED-XER.
Clause 17 specifies EXTENDED-XER encodings.
Clauses 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 type
(resulting from inheritance and multiple assignments);

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

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

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


https://iecnorm.com/api/?name=e0660c135e8b5d5a81b824f699608175



https://iecnorm.com/api/?name=e0660c135e8b5d5a81b824f699608175

ISO/IEC 8825-4:2015 (E)

INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

1

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

Scope

This Recommendation ! International Standard qppr‘iﬁpq aset of basic XMIT F'm‘nding Rules (RASIC-XER)
used to derjve a transfer syntax for values of types defined in Rec. ITU-T X.680 | ISO/IEC 8824-1 and Rec{A]

| ISO/IEC

hat may be

824-2. This Recommendation | International Standard also specifies a set of Canonical XMEEnc

(CXER) which provide constraints on the basic XML Encoding Rules and produce a unique encoding fos
ASN.1 valge. This Recommendation | International Standard further specifies a set of extended XML Encqg
(EXTENDED-XER) which adds further encoders options, and also allows the ASN.1 specifieryto)vary the en
would be produced by BASIC-XER. It is implicit in the specification of these encoding rulesythat they are a

decoding.

The encodipg rules specified in this Recommendation | International Standard:

This Recorl

- are used at the time of communication;

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

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

the rules for their assignment and combination. XER encodifig instructions can be used to control the EXTEN
encoding f¢r specific ASN.1 types.

2

Normative references

The followjing Recommendations and Intefnational Standards contain provisions which, through reference
constitute grovisions of this Recommefdation | International Standard. At the time of publication, the editioj
were valid| All Recommendations and Standards are subject to revision, and parties to agreements bas
Recommenjdation | International Starndard are encouraged to investigate the possibility of applying the most re
of the Recpmmendations and-‘Standards listed below. Members of IEC and ISO maintain registers of cur]
Internationgl Standards. The“Felecommunication Standardization Bureau of the ITU maintains a list of cur]
ITU-T Recpmmendations:

2.1

NOTE + This Re¢ommendation | International Standard is based on ISO/IEC 10646:2003 and the Unicode stan
3.2.0:20P2. It cannot be applied using later versions of these two standards.

U-T X.681
ding Rules
any given
ding Rules
coding that
so used for

commonly

described

hmendation | International Standard also specifies thé\syntax and semantics of XER encoding instryctions, and

DED-XER

n this text,
1s indicated
ed on this
Cent edition
ently valid
ently valid

flard version

—  Recommendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information technology — Abstract Syntax

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.

rules: Specification of Packed Encoding Rules (PER).

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

rules: Specification of Encoding Control Notation (ECN).

2.2 Additional references

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

IETF RFC 2141 (1997), URN Syntax.
IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.

IETF RFC 3061 (2001), A URN Namespace of Object Identifiers.
ISOAEC 10646:2003, Information fnr‘hnnlng\ll =lniversal I\Alllfipln-ﬂr‘fnf Coded Character Se.

1 encoding

1 encoding

of Internet

(UCS).

NOTE 2
docume

The Unicode Standard, Version 3.2.0, The Unicode Consortium. (Reading, MA, Addison-W¢ésl

NOTE 1 — The graphics characters (and their encodings) defined by the above reference @re.ident
defined by ISO/IEC 10646, but the above reference is included because it also specifies’ the namg
characters.

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

W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [
1999] World Wide Web Consortium, (Massachusetts Institute’ of Technology, Institut N
Recherche en Informatique et en Automatique, Keio University), http://www.w3.0rg/TR/199
names-19990114.

— The reference to a document within this Recommendation/fyInternational Standard does not give it, as 4
t, the status of a Recommendation or International Standards

3 Definitions

For the purposes of this Recommendation | Internatioftal Standard, the definitions of Rec. ITU-T X.680 | ISO/
and the following definitions apply.

3.1 ASN.1 Basic Encoding Rules (BER)

This Recommendation | International“Standard makes use of the following terms defined in Rec. ITU

ISO/IEC 8

o o o o

[¢]

-

25-1:

data value;

dynamic coftformance;
encoding/(of a data value);
recelver;

sender;

)
cal to those
s of control

mendation,
echnology,
University),

L4 January
ational de
D/REC-xml-

stand-alone

EC 8824-1

LT X.690 |

o £
SLALIU CUIITUTIIAIrcCT,

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".

3.23 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.l type to which an ATTRI BUTE encoding instruction can be applied
(see 20.2.1).

3.29 cpntrol namespace: A namespace that is used to identify attributes that perform functions or carry|values that
control an EXTENDED-XER encoding.

NOTE If— An example would be a type identification attribute. The control namespace defaults to the ASN, l.namespjice specified
in 16.9, put 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 arel ignored by
EXTENPED-XER decoders (see 10.2.10). An example of such an attribute name could be schemaLbeation.

3.2.10 epclosed (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC,XER encoding is enclosed directly
within the '|XMLValue" of an ASN.1 type (the enclosing type).

NOTE - All types in a BASIC-XER or EXTENDED-XER encoding are enclosed types-unless they are used as the rpot type (see
10.3.1 b) in an encoding.

3.2.11 epclosing element (of an ASN.1 type): An "ExtendedXMLTypedValue", "ExtendedXMLCh¢iceValue",
"ExtendedXMLNamedValue" or "ExtendedXMLDelimitedItem" o that has as its "ExtendedXMLValue" the
"ExtendedXMLValue" encoding of the type (see 17.1, 17.5, 17.6 and’17.7).

3.2.12  epclosing type (of an ASN.1 type): An ASN.1 typewhose "XMLValue" in a BASIC-XER encodjng directly
encloses thg "XMLValue" of an ASN.1 type (an enclosed type).
NOTE - The enclosing type can be a sequence type, a set typg, a choice type, a sequence-of type, a set-of type, an opgn type, or an
octetstrifg or bitstring type (with a CONTAI NI NG and without an ENCODED BY).

3.2.13 final encoding instructions (for a type):* The set of XER encoding instructions associated with ja type as a
result of th¢ complete ASN.1 specification, and. Wwhich are applied in producing encodings of that type.

3.2.14 inpherited encoding instructions; XER encoding instructions that are associated with the type identified by a
type referemce.

3.2.15 mespace-qualified name: A name in an XML document that has an XML namespace prefix or|is an XML
element name in the scope of at XML default namespace declaration.
NOTE 4 XML default namespace declarations affect only XML element names, not the names of attributes. A namgspace prefix
can be applied to either:

3.2.16  nijl identification attribute: An XML attribute that can appear on any element to identify whether|the content
has a nil value (seeselause 33).

3.2.17 rtial XML element content: XML child elements defined by an ASN.1 type which is UNTAGGED} and which
provides p@%mmﬁmdmn—

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

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

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

3.2.20 targeted encoding instructions: XER encoding instructions that are assigned using a target list in an XER
encoding control section.

NOTE - Targeted encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

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

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

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

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

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

3.2.25 XML attribute: Part of an EXTENDED-XER encoding consisting of an "XMLValue" enclosed in quotation

marks or ar nofvr\p]qno’ prnﬁnr]n{] ]—\y an (fovﬂ'\nfn) name-and an ﬂq]]a]c‘ oign.

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.(Both the[start-tag and
the empty-element tag can contain attribute encodings.

3.2.27 XML element name: The lexical item following a "<" or "</" lexical item in the assaCiated tags.
3.2.28 XML document: A sequence of characters which conforms to the W3C XML 1.0tdefinition of document.

3.2.29 XML processing instruction: Part of an XML document which carries infefmation concerning the| processing
of some or pll of that document (see W3C XML 1.0).

NOTE - The processing instruction identifies the type of processing for which it is‘applicable, and is ignored in othef processing.
It could pe used to identify a style-sheet that is to be applied if the document is pfesented for human viewing.

3.2.30 XMML prolog: The initial part of an XML document (which dees not carry information about the yalue of the
ASN.1 typg that has been encoded).

4 Abbreviations

For the purposes of this Recommendation | International‘\Standard, the following abbreviations apply:

ASN.1  Abstract Syntax Notation One

(XER  Canonical XML Encoding,Rules

PDU Protocol Data Unit

ycs Universal Multiple¢Og¢tet Coded Character Set
URI Uniform Resouitce Identifier

yTC Coordinated Universal Time

UTF-8 UCS Transformation Format, 8-bit form

NER XME-Encoding Rules

XNML . _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 Hnco 1Ing mstructons speciiie Yy this kecommendation | internationa andard

6.1 Tlhis Recommendation | International Standard specifies the syntax and semantics of XER encoding jnstructions
(see clause$ 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 théscOntent and ptructure of
data using ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XERencoding insfructions.

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

6.4 NER encoding instructions are assigned to ASN.1 type definitions or to_type‘references using eithef or both of
XER type prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) and an XER. encoding control section (se¢ Rec. ITU-
T X.680 | IBO/IEC 8824-1, clause 54). If encoding instructions are associated ‘with a type definition, they are ¢arried with
the ASN.1 [type (through its type reference) into other type definitions and~other ASN.1 modules. When EXTENDED-
XER encodes a type that has XER encoding instructions associated with some or all of its parts, those fingl encoding
instructiong are applied and modify the EXTENDED-XER encodings;thdt are produced.

NOTE + The final encoding instructions are also used when performing validation and/or decoding of an EXTENDED-XER

encoding.
7 (onformance
7.1 Dynamic conformance for the basic XM Encoding Rules is specified by clause 8, and dynamic c¢nformance

for the Caponical XML Encoding Rules is specified by clause 9, and dynamic conformance for the extepded XML
Encoding Rules is specified by clause 10.

7.2 Static conformance is specified” by those standards which specify the application of one or mope of these
encoding rules.

7.3 Alternative encoding§ are permitted by the basic XML Encoding Rules and by the extended XMI Encoding
Rules as gn encoder's optien! Decoders that claim conformance to BASIC-XER shall support all BASIC-XER
alternative. Decoders_that claim conformance to EXTENDED-XER shall support all EXTENDED-XER encoding
alternativey.

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

7.4 No dlterhative 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
sequence of the form "&#n;" or "&#xn;" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8).

8.2 The XML prolog
8.2.1 Tihe XML prolog shall either:
a) be empty; or
b) shall consist of the following character sequences in order, and as an encoder's,option the last character
sequence may be followed by "white-space" (see 8.1.4):
<?xml
version="1.0"
encoding="UTF-8"?>
8.2.2 Tlhe character sequences listed in 8.2.1 shall not contain "whiteispace”, but shall be separated py a single
SPACE (33) character.

8.3 The XML document element

8.3.1 The XML document element shall be an 'XMLTypedValue" as specified in Rec. ITU-[ X.680 |
ISO/IEC 8§24-1, 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 replaged by the
"typereferepce" in that "ExternalTypeReference'.

8.3.3 The ASN.1 "comment" lexical itemi(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.6) shall not be pr¢sent. If an
XER encoding contains a pair of adjacentshyphens, or "/*", or "*/", these shall be treated as part of the data and not as
ASN.1 conyment 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 white-space
between lexical items or in "xmlbstring" or in "xmlhstring", the characters used shall be restricted to the "wfhite-space”
specified i1 8.1.4.

8.3.5 The "XMLBooleanValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 18.3, shall only be
"EmptyElepnentBoelean" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that i§ a boolean
type shall e "XMEValueList".

8.3.6 Tlhe, V" XMLIntegerValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9, shall only be
"XMLSignedNumber".

8.3.7 The "XMLEnumeratedValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 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-ASN1-type" alternative.

8.4.4 Rec. ITU-T X.691 | ISO/IEC 8825-2. 29.9 to 29.11 shall apply. except that the provisions of 29.9 shall be
replaced by 8.4.5 of this Recommendation | International Standard. The Note in Rec. ITU-T X.691 | ISQAEC 8825-2,
29.9 appliep.

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

8.5 Hncoding of the open type

Both alternptives of "XMLOpenTypeFieldVal" (see Rec. ITU-T X.681 | ISO/IEC 882442, 14.6) can be used.

NOTE - The use of the "xmlhstring" alternative of "XMLOpenTypeFieldVal" is nat fecommended in general, as [there are no
mechanipms to identify the encoding rules being used to produce the "xmlhstring" ifivan instance of an encoding. Cas¢s where this
alternati[e may be convenient are when the message being encoded in XER (e.g. for display purposes) is the result ¢f a previous
binary eficoding and has not been completely decoded, or when there are bilateralyagreements.

8.6 Decoding of types with extension markers

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

8.6.2 Unknown extensions in a sequence or set type result in unexpected XML elements with names distinct from any
of the namgs of the next expected XML element.

NOTE + There may be multiple names for a known following XML element when optionality is present, but the extension
addition$ will always have names that differ from‘all of these.

8.6.3 Unknown extensions in a chaicestype result in a single unexpected XML element in place of an element
correspondjng to one of the known choiges. It will always have a different XML element name from that of any XML
element thqt encodes a known alternative of the choice type.

8.6.4 Unknown extensions(injan enumerated type result in an XML element with an unexpected content, put with no
unexpected XML elements.

8.6.5 Unknown exténsions arising from relaxation of a subtype constraint result in an encoding that car] be a valid
encoding of any valie)of the unconstrained type. Such encodings can produce unexpected content, but no pnexpected
XML elements.

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).

T ZCT0 € CXPO arc alrcady foroidden oy O-T X630 O 3824- A

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 X@%80'| ISO/IEC 8§24-1, 22.9)
can be usdd (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.11), then itshall be used. Otherwise, the
"xmlbstring" alternative shall be used with all "white-space" removed (see 8.3.4).

9.3.2 IT the bitstring type has a "NamedBitList", there shall be no trailigg\zero bits (see Rec. ITUT X.680 |
ISO/IEC 8§24-1, 22.7).

9.4 ()ctetstring value

If the "XMLTypedValue" alternative of "XMLOctetStringValue" (Sec Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.3) can be
used (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.4), then it shall be used. Otherwise, the "xmlhstring"
alternative phall be used with all "white-space" removed (see 8:3.4), and all letters in upper-case.

9.5 equence value

All compofients of a sequence which have defaultvalues, and which have an abstract value set to those defhult values,
shall have the encoding of the default value text@ially present. There shall always be an encoding for those conjponents.

9.6 Set value

9.6.1 Tlhe set type shall have the elements in its "RootComponentTypeList" sorted into the canonical ord¢r specified
in Rec. ITU-T X.680 | ISO/IE€\8824-1, 8.6, and additionally for the purposes of determining the ordgr in which
componentp are encoded wheny one or more component is a choice type with no ASN.1 tag, each such chgice type is
ordered as though it has a tag-equal to that of the smallest tag in the "RootAlternativeTypeList" of that choice [type or any
such choicg types nested’within it.

9.6.2 Tlhe set<elements that occur in the "RootComponentTypeList" shall then be encoded in the resulting sorted
order. Aft¢r thé elements in the "RootComponentTypeList", if any, have been encoded, the set elements that pccur in the
"ExtensionfdditionList" shall be encoded in the order in which they are defined. (An example of this ordering off elements is
provided in Rec. TTU-T X.69T [ISO/TEC 8825-2, clause 21.)

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

9.7 Set-of value

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

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

9.8 Object identifier value
The "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. ITU-T
X.680 | ISQ/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 zeros. If the fragtional part
correspondp to 0, this string shall be wholly omitted together with the decimal point.

EXAMPLH

Seconds represented with the string "26.000" shall be encoded as "26". Seconds.represented with the string "26.5200"
shall be en¢oded as "26.52".

nn

9.10.4  Tlhe decimal point, if present, shall be

9.10.5 Midnight (GMT) shall be encoded as a string of the form:
"NYYYMMDDO000000Z"

where "YY[YYMMDD" represents the day following the midfight in question.

EXAMPLH

The follow|ngs encodings are valid:

"19920521000000Z"

"19920622123421Z"

"19920722132100.3Z"

The follow|ng encodings are invatid:

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

9.11 UTCTime

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

9.11.2  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"
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"920722132100Z2"

The following encodings are invalid:
"920520240000Z" (midnight represented incorrectly)
"920722132172" (seconds of "00" omitted)

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

[ox

—

28K e}

T

5 N @

10 H
10.1 (
10.1.1 T

ASN.1tod
10.1.2 H
a
b|
c
10.1.3 I

the minutes digits for all time difference components that are an integral number ofhheurs shall be
bmoved;

if an interval or recurring interval contains a start point and an end point, and the epd point dontains the
hme time difference component as the start point, the time difference component-0fithe end pojnt shall be
bmoved;

d) for a duration, and for a duration in an interval (or in an interval in a reeurring interval) expressed with a

art point and a duration or with a duration and an end point, the value notation shall be modified to remove all
bro time components except the least significant time component that-is\present in the instance gf the value
ptation.

xtended XML encoding rules

Feneral

he extended XML encoding rules (EXTENDED-XER) augment and modify BASIC-XER. They enable
efine the form and content of a much wider range of XML documents.

XTENDED-XER extends BASIC-XER iif‘three main ways.

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

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

It requires decoders to ignore (in the absence of encoding instructions) attributes from the control
namespaeg-that are unknown (for example, a schemaLocation attribute), and some known attributds that other
XML tools may insert which may have different values from those that a conforming encodef can insert
(for-example, use of a type identification attribute). (See 10.2.10.)

of any abstte

afivASN.1 specification does not contain any XER encoding instructions, then every BASIC-XER encoding
o 0 a aia A QN tzmaac oloa oo0 T C R o 1300 ba oo oot o aliig ttype

NOTE — The opposite is not true. Even in the absence of XER encoding instructions, there are EXTENDED-XER encodings that

are not ¢

onforming to BASIC-XER encodings (see 10.1.2 a and 10.1.2 ¢).

10.1.4  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 occurrence of

"Type" using an XER encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54); and

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

10

"Type" using XER type prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3); and
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d) (Import-list encoding instructions) assignment of one or more encoding instructions to all type references
imported from an identified ASN.1 module.

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

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

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

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

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

10.2 HEXTENDED-XER conformance

10.2.1 If an ASN.I specification assigns XER encoding instructions in accordance with clauses 11to”17 quch that an
ASN.1 typg or component has final encoding instructions that violate the restrictions specified injelauses I8 onwards,
then that AISN.1 specification is not in conformity with this Recommendation | International Standard, even|if (without
the XER er|coding instructions) it would conform to all the requirements of Rec. ITU-T X.6804 ISO/IEC 8824} 1.
NOTE 1t is only occasionally illegal to assign an encoding instruction to a "Type", as it can,be negated (removed fr¢m the set of
associat¢d encoding instructions) by a further assignment. It is the final encoding instructions.that normally determinp conformity
of the sylecification. In some (but not all) cases, a final encoding instruction that is not applicable to the type to whigh it is being
applied {s ignored. If the clauses specifying the syntax and application of encoding ifiStructions identify circumstan¢es where an
encoding instruction is ignored in the application of the final encoding instructiafs, then clauses specifying encodlings do not
normally mention the possible presence of that final encoding instruction.

10.2.2 A conforming EXTENDED-XER encoding of an ASN.1 typeg with no final encoding instructions $hall be the
encoding produced by the basic XML encoding rules (BASIC-XER)(specified in clause 8, with the additional encoder's
options spegified in 10.2.5 and 10.2.6.

NOTE 4 EXTENDED-XER decoders are required by 10.2.4 to @aceept and process W3C XML document type declprations, but
these ard not generated by conforming encoders, and do not form part of EXTENDED-XER encodings.

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

NOTE + The final encoding instructions are applied in an EXTENDED-XER encoding, and are also used by decoders and
validatogs of EXTENDED-XER encodings.

10.2.4 HXTENDED-XER decoders Awhether MODI FI ED- ENCODI NGS was used or not — see clause 26) shall process
any documgnt type declaration (see W3C XML 1.0, 2.8) that is present, in accordance with the requiremer)ts for non-
validating XML processors (see W3C XML 1.0, 5.1). This processing shall be performed (conceptually) befofe applying
all other ddcoding requirement§ in“this Recommendation | International Standard. EXTENDED-XER encodgrs shall not
include a dpcument type declaration.

10.2.5 An EXTENDED-XER encoder can (as an encoder's option) insert XML Processing Instructiorfs or XML
Comment (jin addition to any that might be required by clause 30) in the XML document element or XML prplog in any
position peymittedsby W3C XML 1.0. The syntactic form and semantics of XML Processing Instructions is $pecified in
W3C XML 1,0,2.6. The syntactic form and semantics of XML Comment is specified in W3C XML 1.0, 2.5.

10.2.6 I
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".

clause 26)

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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10.2.8 I
in the XER|

10.29 V
shall accep

10.2.10
in any XM
generate suj

10.2.11 A
unambiguo|
component

10.2.12

NOTE 1 — This allows the use of a text value for "NamedNumber"s of an integer type, as an encoder's option, but

also modifies the syntax for numeric encodings of an integer value.

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

NOTE 2 — In the absence of a GLOBAL- DEFAULTS 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,

17.9; and

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

alternative; and

f) the alternative of "XMLIdentifierList" in the "XMLBitStringValue" (see Rec. ITU-T X.680

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

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

28.3) shall be "XMI DelimitedItem" for all component types, with Table 5 ignored (see Rec. |

defined in

"TextReal"

| ISO/IEC

1, 26.3 and
U-T X.680

NOTE 3
MCDI FI

a

NOTE -
permitte
example
ignored

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

| ISO/IEC 8824-1, 26.5); and

8.1.4); and

all occurrences of "white-space" that is either outside XML tags or inside the values/of XML at
be "white-space with escapes" (see 8.1.5) as an encoder's option.

— There are some encoding instructions (such as UNTAGGED) that cannot be used unlesstthere is a GLOBAL-
FD- ENCODI NGS.

a GLOBAL- DEFAULTS encoding instruction with a MODI FI ED- ENCODINGS keyword (see clause 24
encoding control section, then an EXTENDED- XER encoder can (as airencoder's option):

use the "Textlnteger" alternative of "ModifiedXMLIntegerValue" (see 17.8), provided
"NamedNumber" for the integer value in the type definition (s¢e also 10.2.7 b);
NOTE 1 — The use of this encoding with named valuds that have been added in a later version ¢
abstract value represented unreadable by an implementation of an earlier version of the specification.
use "XMLIdentifierList" (see Rec. ITU-T X.680ISO/IEC 8824-1, 22.9) for an "XMLBItSt
provided the bitstring value to be encoded does not contain any "one" bits that are not named b
10.2.7 1);

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

Vhere encoder's options are permitted in an EXTENDED-XER encoding, conforming decoders an
all options.

onforming decoders and validators shall accept, but may ignore, the presence of a type identificati
[ element of an encoding-unless its presence and use is as specified in clauses 37 and 38. Encodd
ch attributes except assspecified in clauses 37 and 38.
Other XML tools/may insert such attributes. In general, an EXTENDED-XER decoder cannot easily d
 value and meaning-of type identification attributes. Their presence and value may be of use to an appli
unexpected XML child elements are present that are (as a decoder's option) passed to the application — rath
br producing‘a‘fatal decoding error.

n ASN.1L specification is illegal unless it is possible, for all abstract values, for a decoder tq
psly ((using only the name of the XML tag and the contents of any previous XML element)

space” (see

ributes can

DEFAULTS of

) is present

there is a
hn make the

ringValue",
ts (see also

the abstract

1 validators

on attribute
rs shall not

termine the
ation if (for
1 than being

determine
the ASN.1

(eréextension marker) that an XML element is associated with.

NOTE 1 — The association cannot depend on the content of the XML element, or on its attributes, or on any subsequent XML

element.

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

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 encoding instruction) consist of nothing more than a linear sequence of XML elements, where only the

root element has child elements. The use of UNTAGGED is restricted to ensure that all such resulting linear sequences of XML
elements can be mapped without ambiguity to the components of an abstract value of the ASN.1 root type (see 10.2.11).

10.3.3 he 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'[start-tag or
empty-elenjent tag, and can have a content that includes both child elements (see W3C XML) anduntagged text. The
child elemgnts may themselves have both attributes and a content that includes both child elements and.tintaggpd text.

10.3.4  Tfhe abstract values of the components of an enclosing type are encoded as "ExtendedXMLValue"s| (see 17.4),
possibly medified by encoding instructions applied to them or to their own components. Thesé ) ExtendedXMI\Value"s:

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

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

NOTE — Annex B describes the result of applying UNTAGGED(@§ the production of partial XML elefent content
that can combine with other encodings to form the XML element content for some enclosing elemenf whose 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 encoditlg instruction on a character-encodable type) form the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3).

10.3.5 If an "ExtendedXMLValue" is empty, anid its associated tags have not been removed by the| use of an
UNTAGCGED [encoding instruction, then the assoejated preceding and following tags can (as an encoder's [option) be
replaced with an XML empty-element tag (see*Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.8). This is called thg associated
empty-elenjent tag.

10.3.6  The transformation specified~in 10.3.5 is performed conceptually after completion of the entirg encoding
process, and can be prevented by avPl'- OR- COMVENT encoding instruction (see clause 30) producing one or more XML
Processing|Instruction or XML(Comment elements between the start-tag and end-tag.

10.3.7  Tfhe associated preceding tag, the associated following tag, and the associated empty-element tagl are jointly
referred to ps the associated tags. The XML element names in the associated tags are called the associated tagnames, and
are (in th¢ absenc€ of final NAME and NAVMESPACE encoding instructions) identifiers, type reference|names, or
"xmlasn]typename!'s:(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 for the
insertion of white-space or comment between lexical items that could otherwise be confused are those specified in Rec. ITU-T
X.680 | ISO/IEC 8824-1.

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)
e (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)

n.n JLLL T N ON | TCO /T QO A 1 12 27\

Additional
in 17.9.

12 K
12.1 T

L R
OLUTCUTTT O T 7. O0U [ 10O T 00Z5 1, 1Z.07)

" (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 8824-1512:29)

lexical items ("modified XMLNumber" and "modified XMLRealNumber") are defined and used in

Leywords

he words specified in 12.3 and 12.4 below ate used in either or both of XER "EncodingInstruction

"EncodinglnstructionAssignmentList"s (in addition, f& some ASN.I reserved words), and can appear in sud
pnly with the meaning assigned to them in the following clauses of this Recommendation | Ipternational

constructs
Standard, e

12.2 K
is needed
"ModuleAt

12.3 il

kcept as specified in 12.2.

eywords are not reserved wordsy’but if an ASN.1 "typereference" that is the same as a keyword li
in an XER "Encodinglnstruction"” or an XER "EncodinglnstructionAssignmentList", then the
)dTypeReference" (see 14.2.2) shall be used.

he keywords are:

14
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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

ISO/IEC 8825-4:2015 (E)

EMBEP-VALUES
GLOBAL-DEFAULTS
IN

LIST
LOWHRCASED

MODIFIED-ENCODINGS
NAME
NAMESPACE
NOT
PI-OR{COMMENT
PREFIX
124 Additional keywords are used in the "BuiltiInTypeName" production (see 14.2.3), but these are|all ASN.1
reserved wrds (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.38) and can néver be used in ASN.1 as a "typereference".
13 Assigning an XER encoding instruction to an ASN.1 type using a type prefix
13.1 Hjinal encoding instructions for a type can:
a) require the use of alternatives of an "ExtendedXMLValue" that are not "XMLValue" alternatiyes for that
type; or
NOTE 1 — Alternatives of the "ExtendedXMLValue" production include both the (unchanged) 'XMLValue"
production alternatives used in BASIC-XER, and alternative productions selected by XER encoding ipstructions.
b) change the associated tag nante, the "AttributeName", or the value of the type identification gttribute for
the encoding of that type;-ot:
c) cause the "ExtendedXMLValue" of a component of an ASN.l type to be inserttd as the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3); or
d) specify the XML hamespace name for type reference names and identifiers defined in an ASIN.1 module
and recommiend a namespace prefix to be used with that namespace; or
e) specify-when a namespace-qualified name (instead of an unqualified name) is to be used jn an XML
element’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 pprtial XML
element content (which can be preceded or followed by other partial XML element content -{ see Annex
B); or
g) specify the insertion of one or more XML Processing Instructions or XML Comments (see clause 30):
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).
13.2 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.
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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 "EncodingInstruction" production is:

EncodingInstruction::=
Positivelnstruction
| NegatingInstruction

Positivelnstruction ::=
AnyAttributelnstruction
| AnyElementInstruction
| Attributelnstruction
| Base64Instruction
— Deeimatnstruetion
| DefaultForEmptyInstruction
| EmbedValuesInstruction
| GlobalDefaultsInstruction
| ListInstruction
| Namelnstruction
| Namespacelnstruction
| PIOrCommentInstruction
| TextInstruction
| UntaggedInstruction
| UseNillnstruction
| UseNumberInstruction
| UseOrderInstruction
| UseQNamelnstruction
| UseTypelnstruction
| UseUnionInstruction
| Whitespacelnstruction

Z

egatingInstruction ::=
NCT Positivelnstruction
| ElementInstruction

134 Tihe "ElementInstruction" (see clause 24) is a strict synonym for NOT UNTAGGED, and is not discussdd further in
this clause.
NOTE 1| — The ELEMENT synonym is provided to avoid the double negative, and for human readability of specificdtions. It will
normally be used (in opposition tg the ATTRI BUTE encoding instruction) to identify the nature of top-level types ip the ASN.1
module. |Top-level types that have.either ELEMENT nor ATTRI BUTE final encoding instructions will be supporting fypes that do
not diredtly correspond to XML attributes or elements, and will usually be UNTAGGED.

NOTE 7 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can be capcelled by a
subsequ¢nt UNTAGGED encoding instruction, but such usage is not recommended.

13.5 Hach use dt a"'Positivelnstruction" in an XER type prefix or in an XER encoding control section gssigns that
XER encoding inStruction to the corresponding "Type". Each of the alternatives of "Positivelnstruction" (for example
"AnyAttribptesInstruction") has two alternatives. Only the first alternative of these shall be used in a type pref}x.

13.6 [Tt Fype“Tma“TypeAssigmmemt “—(see Rec 1T U-T X080 TISOAEC8824=1;,—16-1)tasfimil encoding
instructions, all uses of the corresponding "typereference" (in the module containing the "TypeAssignment" or in 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 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.

13.8 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.

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

13.9 Some XER encoding instructions require the specification of the abstract value of a type. Thig specification
uses the "Value" production (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 17.7). If a "valuereference" is used ps "Value",
then this "valuereference" shall be defined in (or imported into) the ASN.1 module containing the XER encoding
instruction.

NOTE - This means that the value can be specified either directly using basic ASN.1 value notation, ‘etyby a value r¢ference that
was spedified using either basic ASN.1 value notation or XML value notation.

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

NOTE - These categories are introduced in order to provide clear statements on_thestesult of multiple assignments|of encoding
instructipns from the same category.

Table 1 — Encoding instructions and their defining clauses and categories

Encoding instruction Defining claus¢ Category
AnyAttributesInstruction Clause'18 Any-attributes instruction
AnyElementInstruction Clause 19 Any-element instruction
Attributelnstruction Clause 20 Attribute instruction
Base64Instruction Clause 21 Base64 instruction
Decimallnstruction Clause 22 Decimal instruction
DefaultForEmptyInstruction Clause 23 Default-for-empty instruction
ElementInstruction Clause 24 Element instruction
EmbedValuesInstruction Clause 25 Embed-values instruction
GlobalDefaultsInstriction Clause 26 Global-defaults instruction (but see 1§.3)
ListInstruction Clause 27 List instruction
Namelnstryction Clause 28 Name instruction (but see 15.3)
Namespacelnstruction Clause 29 Namespace instruction
PiOrCommentInstruction Clause 30 Pi-or-comment instruction (but see 14.3)
TextInstruction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clausc 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 assignmenft Iist

14.1.1  HER 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 encoding contfol section.
Assignmenf using a type prefix is specified in clause 13. Assignment using an XER encoding contrel section [is specified
in this clauge.

14.1.2  The XER "EncodinglnstructionAssignmentList" production is:

HncodingInstructionAssignmentList ::=
EncodingInstruction
EncodingInstructionAssignmentList ?

| "["" EncodingInstruction

EncodinginstructionAssignmentList ?

14.1.3  The "Encodinglnstruction" production is defined in 13.3,) Each alternative of "Positivelnstriction" (for
example "AnyAttributesInstruction") has two alternatives. An XER encoding control section shall contain ¢nly one of
the alternatjves for "EncodinglnstructionAssignmentList". If thefirst alternative is used, then the first alternat{ve for each
of the alterpatives of "Positivelnstruction" shall be used. If the second alternative is used, then the second altg¢rnative for
each of the|alternatives of "Positivelnstruction" shall be ugéd:
NOTE - Each alternative of "Positivelnstruction" providesitwo alternative forms. The first is provided for historical feasons. The
second dlternative form provides the matching "]" and@moves the "TargetList" (if any) to the end of the production. If is provided
for similarity with the syntax used in the "EncodinglnstructionAssignmentList" of other ASN.1 encoding rule standyrds, and for
readabilfty. The use of the second alternative of:thé "EncodingInstructionAssignmentList" (and hence the second altefnative of all
the alterpatives of "Positivelnstruction" within(it) is recommended for new specifications.

14.1.4 Hach use of an "Encodinglnstruction" in an XER encoding control section assigns that XER encoding
instruction [to the occurrences of "Type™that are identified in the "TargetList" of the encoding instruction, orto the type
references In an imports list. The £TargetList" production and the targets it identifies are specified in 14.2.

14.1.5  Subclauses 13.4 to(13:14 also apply to encoding instructions in an XER encoding control section. The clauses
defining the detailed syntax, for each encoding instruction category are listed in Table 1. Categories of XER encoding
instructiony are also listed'in Table 1.

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

14.2.1 (eneralrules

14.2.1.1 The "Encodinglnstruction" alternatives specify the XER encoding instruction that is being assigned, and 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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14.2.1.3 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 targets ("Type"s to which the encoding instruction is assigned), but can also provide qualifying information for the

encoding instruction, restricting its application to encodings using a particular identifier in the target type definition, or to
o = haia Q acifia 1 Do

the use of the-empty-eleren A or-control-charactersspectied ee—H 636

NOTE - The qualifying information is only present if the target is a boolean, bitstring, enumerated, integer, or restf1¢
string type definition (see 14.2.2.9).

14.2.1.5 A "TargetList" of "empty" is permitted only in a type prefix (when it is the only permitted-alterna

the GLOBA
GLOBAL- DH

- DEFAULTS encoding instruction. In a type prefix, it identifies the type associated~with the pr
FAULTS encoding instruction, it identifies all "Type"s in the module.

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

NOTE -

It would be unusual, but not illegal, for a given "Type" to be identified mor€ than once in the target list. Ii

clause 1} applies.

14.2.1.7 (Tutorial) Identification of the target(s) (and possible qualifying information) by the "Targets" prod
one of five pasic forms:

a

use of a "typereference" (see 14.2.2), possibly followwed by a dot-separated list of identifiers,
either:

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

2) the "Type" in a component of a typexdefinition (which can include top-level components|
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
target type definition, providing the qualifying information;

use of ALL as the last identifierin the a) form, identifying all of the "Type"s textually present
definition (that is identified by the preceding type reference and dot-separated list of ide
qualifying information. (préceded by a colon, not a dot) identifying all of the identifiers used for
boolean, bitstring, enumerated, or integer type definition (that is identified by the preceding typ
and dot-separatéd)list of identifiers) or identifying all uses of the XML empty-element ta
represent some _control characters (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5);

use of a *BuiltiInTypeName" (see 14.2.3), identifying all "Type"s in the module that are defing
the corrésponding built-in type name or constructor, possibly (in the case of BOOLEAN, Bl
ENJMERATED, | NTEGER and restricted character string types only) followed by qualifying infor

use’of a list of "identifier"s followed by | N (or ALL followed by I N, or COVPONENTS followed

—+5.5.

ed character

ive) and in
bfix. In the

1 the types

such cases,

uction uses

identifying

introduced

used in the

in the type
htifiers), or
values of a
e reference
gs used to

d by use of
T STRI NG
mation;

by I N) and

the a) form above (see also 14.2.4) identifving:

e)

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

2) (use of ALL) all "Type"s that textually occur within the "Type" identified by the a) form; or
3) (use of COMPONENTS) all "Type"s that are the top-level components of the "Type" identified by the a)

form;

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.
NOTE 1 —If the parameterized type is exported, the final encoding instructions for its dummy parameters are carried with it.
NOTE i i assi ing i i i = " of an actual parameter in an

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

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

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

14.2.1.14 If the "Targets" production is "BuiltInTypeldentification"{_then the targets it identifies are specified
in 14.2.3.

14.2.1.15 If the "Targets" production is "IdentifiersInContext!', then the targets it identifies are specified ih 14.2.4.

14.2.1.16 If the "Targets" production is "ImportedTypesldentification”, then the targets it identifies afe specified
in 14.2.5.

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

Tlhe type definition is:
My-Type :: SEQUENCE {
fieldl INTEGER,
field2 CHQICE {
first [SEQUENCE OF INTEGER,
second SEQUENCE OF-OBJECT IDENTIFIER } }

he XER enéeding instructions in the encoding control section could be:
TTRIBUTE) fieldl IN My-Type
ST first IN My-Type.field2

Iternatively, they could be:

ATTRIBUTE My-Type.ficldt
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 ::=

"non

ComponentIdList

ComponentldList ::=

Componentld ". " +

Componentld ::=

identifier

14.2.2.2 A

14.2.2.3 T
"moduleref]

"EncodinglnstructionAssignmentList", and the "typereference" shal)be‘a type reference that is defined in thg

shall be us
otherwise t

14.2.2.4 A
contents coj
NOTE -
be prefe

14.2.25 1
be followed

14.2.2.6 1
results  fr
"ModuleAf
present (o
"ModuleAt

NOTE
of type d

14.2.2.7 1

| "x "

| ALL

ualifyingInformationPart ::=
"..n

QualifyingInformation

ualifyingInformation
identifier
| ALL

"Typeldentification" of ALL identifies all "Type"s in "TypeAssigninent"s in the module.

he "ModuleAndTypeReference" production identifies the "Typé€™that is assigned to the "typerefe
erence” in "ModuleAndTypeReference" shall be the medule reference for the module con

bd if and only if the "typereference" consists of the saine characters as one of the keywords specif]
he "typereference" alone shall be used.

symbol" *" identifies the "Type" of the (solg) component of a sequence-of or set-of type, or th
nstraint that contains a "Type".

This form can be used even if the sequencé«of/or set-of component has an identifier, but the use of the ide
fred.

ALL is used as a "Componentld!y_it“shall be the last "Componentld" in the "ComponentIdList" aj
by "QualifyingInformation".

the first "Componentld"-in the "ComponentldList" (if present) is an identifier that is textually
m use of COVWONENTS OF) as a component identifier in the "Type" identifie
idTypeReference",~then it identifies the "Type" of that component. If it is not an identifier that

results from use’ of COMPONENTS OF) as a component identifier in the "Type" identif]
idTypeReferefice", then this occurrence of "Typeldentification” is not illegal, but does not identify

This requites that the type referenced by the "ModuleAndTypeReference" be a sequence, set, choice, sequer
efinition, o1 bitstring or an octetstring type definition with a contents constraint that contains a "Type".

4:2015 (E)

ence". The
faining the
module. It
edin 12.3,

e type in a

tifier should

hd shall not

present (or
1 by the
is textually
ed by the
iny target.

ce-of or set-

textually pilese

a subsequent "ComponentId" (except the last) in the "ComponentIdLlst" @if present) is an 1den
o e .

ifier that is
entifies the

"Type" of that component If it is not a component identifier that is textually present in the "Type" identified by the
previous "Componentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any target.

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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14.2.2.9 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.

14.2.2.10

qualifying i

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

formation that identifies that the encoding instruction applies only to encodings using that identifi

T.

14.2.2.11
informatior
values, res

14.2.2.12
more type

The true and fal se alternatives of "QualifyingInformation" for a boolean type specity]
that identifies that the encoding instruction applies only to the encoding of the TRUE or the) FAL
ectively.

The ALL alternative of "QualifyingInformation" shall not be used unless the tanget-identifies (q
Hefinitions for the types listed in 14.2.2.9. It shall not be used if the target identifics one or mo

character sfring target(s), unless the encoding instruction being applied is NAMESPACE. It-specifies qualifying

that identif}
character s
ITU-T X.6

NOTE -
characte

14.2.3 T
14.2.3.1 T
B

=

es that the encoding instruction applies to all the identifiers in the type defifitjons, or in the case of]
ring type, to all uses of the XML empty-element tags used to represenf\the control characters lis
80 | ISO/IEC 8824-1, 12.15.5.

It is not possible to use qualifying information with an "identifier" to selectively affect the representatig
s. Only ALL is possible in this case.

irget identification using a built-in type name
he "BuiltInTypeldentification" production is:

uiltInTypeldentification ::=
BuiltInTypeName
BuiltInTypeQualifyingInformationPart.?

uiltInTypeName::=
BI T STRI NG

| BOOLEAN

| CHARACTER STRI NG
| CHO CE

| DATE

| DATE- TI ME

| DURATI ON

| EMBEDDED\PDV

| ENUVERATED

| EXTERNAL

| Geheral i zedTi me
[ NSTANCE OF

qualifying
SE abstract

nly) one or
e restricted
nformation
a restricted
ted in Rec.

in of control

22

H-NFEGER

| NULL

| 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 "BuiltInTypeldentification" production specifies that the encoding instruction is to be applied to all textual
occurrences within the module of the corresponding built-in type or of a type defined using the corresponding
constructor.

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

14.2.3.4 Tfhe "BuiltInTypeQualifyingInformationPart" shall not be present unless the "BuiltInTypeName" i§ BOOLEAN,
BIT STRI ENUMERATED, | NTEGER, or a restricted character string type.

NOTE + Only the ALL form of "BuiltInTypeQualifyinglnformation" is permitted for a restricted{eliaracter stripg type (see
14.2.2.19 and the next subclause).

14.2.3.5 The "identifier" alternative of "BuiltInTypeQualifyingInformation" shall “not be used pnless the
"BuiltInTypeName" is BOOLEAN, and shall then be either true or fal se. It spéeifies qualifying inforjation that
identifies that the encoding instruction applies only to the encoding of the TRME or the FALSE abstijact values,
respectivel)

=

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

14.2.4  Use of identifiers in context
14.2.4.1 Tfhe "IdentifiersInContext" production is:

IflentifiersInContext ::=

IdentifierList
I N

Typeldentification

]

HentifierList ::=

identifier " " +
|  ALL
| COVPONENTS

14.2.4.2 "[lypeldentification" is defined in 14.2.2, and identifies a type defined in a type assignment statement in the
module, orfa componént-or sub-component of a type defined in the module. The "QualifyingInformationPayt" shall be
absent.

14.2.4.3 The/"Fype" identified by the "Typeldentification" shall be a sequence, set or choice type, and is cdlled for the
purposes of this’clause the identified "Type". 1

NOTE — The "Typeldentification" in "IdentifiersinContext" cannot be used for a sequence-of or set-of type. Such use is prohibited
for clarity, as it would be no less verbose than direct use of "Typeldentification" 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.
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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
"typereference" in a module that imports it are those inherited in this importing module, and are not affected by
assignment of encoding instructions using an "ImportedTypesldentification". This assignment affects only the use of the

type referei

15

]

15.1 (
15.1.1 A

1512 A
of the "Typ
the imports|

15.1.3 T
order in wh
by more th
encoding i
NOTE -
by a tar

appears
also to aj

control dection.

1514 P
(the innerr]
instruction

1515 A
encoding i

15.1.6 A
OF transfor
targeted at

15.1.7 H
in152to 1

CC Wil Tis moduie.

Multiple assignment of XER encoding instructions

prder in which multiple assignments are considered
"Type" which is not a "typereference" has initially an empty set of associated encoding instruction

"Type" which is a "typereference" (which may be imported) has initially\the set of final encoding
e" which was assigned to it when it was defined (possibly modified’by-€ncoding instructions assig
list of an importing module —see 14.2.5).

argeted encoding instructions for a "Type" (using an XER efiecoding control section) are assigned
ich the targeted encoding instructions appear in the XER-eén¢oding control section. If the "Type" i
an one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments
struction to that "Type", in the order in which the elements occur in the "TargetList".

The effect of 15.1.2 and 15.1.3 means that targeted assignment to a "Type" in a "TypeAssignment" is always
beted assignment to a "Type" defined using the ¢érresponding "typereference", no matter which targeted

first in the XER encoding control section. Howeyer, if a targeted assignment is made to all the components o
h individual component of that type, the effect-will depend on the order of the encoding instructions in the XI

refixed encoding instructions (using.a’type prefix) assigned to a type are considered next, with th|
host) prefixed encoding instruetion considered first, and the leftmost (the outermost) prefixe
considered last.

structions for the actual parameter have been determined.

s specified in 14.2/1.11 and 14.2.1.12, a "SelectionType" and the components produced by a Cf
mation inherififirst the final encoding instructions of the original type, and then have encoding
hem applied:

lach assignment of an encoding instruction produces a new set of associated encoding instructions,
5.4,

5.

nstructions
ned to it in

next, in the
s identified
f the same

over-ridden
assignment
f a type, and
ER encoding

e rightmost
1 encoding

s specified in 14.2.1.10, encoding instructions are assigned to a dummy parameter only aft¢r the final

DVPONENTS
nstructions

hs specified

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  For those encoding instructions with multiple categories (see 15.3), a negating encoding instruction removes all
the encoding instructions in any of those categories.

NOTE -

24

A negating encoding instruction never becomes part of the set of associated encoding instructions.
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15.3 Multiple assignment of encoding instructions with multiple categories

15.3.1 The NAME and TEXT encoding instructions (see clauses 28 and 31) can be assigned to a type to either:

a) change the associated tag name (no "QualifyingInformation" present); or

b)

©)

NOTE — This applies only to the NAME encoding instruction.

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

change the "ExtendedXMLValue" encoding by providing a modification to be applied to all "

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

identifier"s

present in the type definition ("Qualifyinglnformation" present that is ALL, with a target that is not a

restricted character string type).

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

1533 1i
one encodi

1534 T
alternativeq

1535 S

instructiony.

15.3.6 H
of this encd

154 \

NOTE -
encodin
or comp
occurs.

encoding

154.1 A
instructiong

1542 A
encoding if

1543 1
encoding if
NOTE —

them in
encoding

1544 It

EXTENDH
encoding 9
discarded.

W case 15.3.1 ¢), the encoding instruction 1s expanded into a set of encoding instructions of type 15.
hg instruction for each "identifier" present in the type definition.

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

ubject to 15.3.3 to 15.3.4, subclause 15.4 specifies the rules for multiple asSignment of XEI

ach of the alternatives of the G_OBAL-DEFAULTS encoding instruction is a Separate category, but ea
ding instruction shall be assigned at most once.

Tultiple assignment of XER encoding instructions of the same category
Multiple assignment of XER encoding instructions of the same category is expected to be rare, except wh

nents. This subclause specifies the rules if multiple assignndent of XER encoding instructions in the saj
[his clause is also referenced by 15.3.5 for the treatment of'multiple assignments of NAVE, Pl - OR- COVMVEN
instructions.

ssignments of positive encoding instructions\ result in the addition (to the set of associate
) of that XER encoding instruction if there are no other associated encoding instructions of the sam

ssignment of an ELEMENT encoding -ihstruction is always equivalent to assignment of a NOT
struction.

there is an encoding instructiofi of the same category in the set of associated encoding instructior
struction is removed from the set, and the assigned XER encoding instruction is added.
If encoding instructions are being assigned globally in an XER encoding control section, with the intention

specific cases, then the ‘@verriding has to be done using either a type prefix or a later encoding instruction|
control section, not.an garlier one.

a type thatVappears in a "ContentsConstraint" or in a "TypeConstraint" is to be e
D-XER, the¢n-the final encoding instructions (as determined by the above rules) are used in dete

15.5 P

3.1 b), with

o the four

R encoding

Ch category

ere an XML

instruction is assigned globally, and an overriding (possibly négating) encoding instruction is assigned to specific types

Ime category
IT, and TEXT

1 encoding
e category.

UNTAGGED

s, then that

f overriding
in the XER

hcoded by
mining the

f that type.) If a type appears in any other ASN.1 constraint, then all associated encoding instfuctions are

ted-comthimationsotfimemcodimet .

15.5.1 Table 2 specifies the permitted combinations of final encoding instructions for a "Type" when 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.
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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 VAL, ELEMENT, LIST, NAME, NAMESPACE,
USE- NUMBER, USE- QNAME, USE- UNI ON, WHI TESPACE

TEXT,

BASEG

4 (see clause 21)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,

Pl - OR- COMMENT, UNTAGGED

DECI VAL (see clause 22)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMESPACE,

Pl - OR- COMMENT, UNTAGGED

DEFAULT-FOR- EMPTY (sceclause23)  BASESA  DECIHMAL, ELEMENT EMBED-VALUES, LI ST NAME
NAMESPACE, PI-OR COMMENT, TEXT, USE-N L, USE- NJYVBER,
USE- ORDER, USE- QNAVE, USE- UNI ON, WHI TESPACE

ELEMHNT (see clause 24) Equivalent to NOT UNTAGGED

EMBEL

- VALUES (see clause 25)

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

IR-

LI ST

(see clause 27)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT) " "NAVE, NAVH
Pl - OR- COMMENT, UNTAGGED

SPACE,

(see clause 28)

No restrictions

NAMES

PACE (see clause 29)

No restrictions

PI - OH

- COMMENT (see clause 30)

BASEG4, DECI VAL, DEFAULT-FOR-EMPTY, ELEMENT, EMBH
VALUES, LIST, NAME, NAMESPACE, TEXT, USE-N L,
USE- NUMBER, USE- ORDER, (USE- QNAME, USE-TYPE, USE-U
WHI TESPACE

D-
NI ON,

TEXT

(see clause 31)

ATTRI BUTE, DEFAULT'EOR- EMPTY, ELEMENT, NAME, NAVH
Pl - OR- COMMVENT, UNTAGGED

SPACE,

UNTA(G

iGED (see clause 32)

BASEG4, DECI MAL) LI ST, NAME, NAMESPACE, TEXT, USH
NUMBER, USE-ONAME, USE-UN ON, WH TESPACE

USE- N

| L (see clause 33)

DEFAULT- FOR-EMPTY, ELEMENT, EMBED- VALUES, NAME,
NAMVESPAGE, PI - OR- COMMENT, USE- ORDER

USE- N

UMBER (see clause 34)

ATTRIBUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAVH
Pl - OR- COMMENT, UNTAGGED

SPACE,

USE- @

IRDER (see clause 35)

DEFAULT- FOR- EMPTY, ELEMENT, EMBED- VALUES, NAME,
NAMESPACE, PI - OR- COMMVENT, USE- NI L.

USE- (

INAVE  (see clause 36)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAMH
Pl - OR- COMMENT, UNTAGGED

SPACE,

USE- T}

YPE (see clause 37)

ELEMENT, NAME, NAMESPACE, PI-COR- COMVENT

USE- U

INI ON (see clause 38)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAVME, NAVH
Pl - OR- COMMENT, UNTAGGED

SPACE,

VWHI TH

SPACE (seeclause 39)

ATTRI BUTE, DEFAULT- FOR- EMPTY, ELEMENT, NAME, NAVH
Pl - OR- COMMENT, UNTAGGED

SPACE,

15.5.2 T

able”3 specifies the permitted combinations of final encoding instructions when a GLOBAL-DH

MODI FI ED-ENCODI NGS has not been used. Column 1 lists all encoding instructions that are permitted as final encoding
instructions if a GLOBAL-DEFAULTS of MODI FI ED-ENCODI NGS has not been used. Column 2 either says "Not permitted"
or lists all the encoding instructions that can be used in combination with the column 1 encoding instruction as final
encoding instructions, but in many cases restrictions apply that are listed in the applicable clauses. "Not permitted" means
that that encoding instruction cannot be used as a final encoding instruction if 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
BASEG4 ATTRI BUTE, NAME, PI-OR- COMVENT
DECI VAL Not permitted
DEFAULT- FOR- EMPTY Not permitted
ELEVENT Not permitted
EMBED- VALUES Not permitted
LI ST ATTRI BUTE, NAME, PI - OR- COMVENT
NAME ATTRI BUTE, BASE64, LI ST, PI-OR COMVENT, TEXT, USE{NUMBER,
WH TESPACE
NAMVESPACE Not permitted
Pl - OR- COMVENT BASE64, LI ST, NAME, TEXT, USE-NUMBER, WH TESPACE
TEXT ATTRI BUTE, NAME, PI-COR- COMVENT
UNTAGGED Not permitted
USE- NI L Not permitted
USE- NUMBER ATTRI BUTE, NAME, PI-OR- COMVENT
USE- QRDER Not permitted
USE- QNAMVE Not permitted
USE- T|YPE Not permitted
USE- UNI ON Not permitted
VWH THSPACE ATTRI BUTE, NAME, PRI -'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 mechanisnis to ensure

that an XNIL element name or attribute name can be correctly identified with a corresponding specification of the
associated gemantics.

16.2 W3C XML Namespaces definés~an XML namespace as a collection of unambiguous names, identified by a
URI, which are used in XML documents as element types and attribute names. The URI that identifies a ngmespace is
called the pamespace name. In this Recommendation | International Standard, namespaces are also used to|qualify the
values of a|type that has a final-encoding instruction of USE- QNAME (see clause 36) and that represents an X)L QName
(see W3C XML Schema, Part2,-3.2.18).

16.3 Tlype reference'names and identifiers can (but need not) be assigned a namespace.

NOTE - This Recofimendation | International Standard uses a namespace name that is, by default, a form of URI bas¢d on ASN.1
object identifiers_(se€ clause 29). All other forms of URI can be used to assign a namespace name to the names {n an ASN.1
module.

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

NOTE — A NAMESPACE encoding instruction can only be present if a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS encoding
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 Resource
Identifier for the namespace, and optionally a recommended namespace prefix. The "NameSpaceSpecification" is
specified in clause 29.

16.6 Names of XML elements and attributes in an EXTENDED-XER encoding are generated from several sources.
The subclauses of 16.8 list the sources of XML element and attribute names, identify what namespace they are part of,
and specify whether they are to be namespace-qualified names or not.
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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
NAMESPACE encoding instruction to a type. If generated names are not from the ASN.1 namespace, and there is no such
assignment of a namespace name, then the XML element names, XML attribute names, and values of type identification
attributes are nnr}nq]iﬁpﬂ names

16.8.1 iix all the subclauses of this 16.8, the element names and attribute names in the XML tags '(whether XML
empty-elenjent tags or start tags) are namespace-qualified names in an encoding if and only if the generating "Type" has a
final NAME$PACE encoding instruction.

16.8.2  Hlement names in XML empty-element tags used for control characters (see Rec)[PU-T X.68( | ISO/IEC
8824-1, 12]15.5) have no namespace unless one is assigned by the application of a NAMESPACE encoding inftruction to
the restrictg¢d character string type with qualifying information of ALL.

16.8.3  Hlement names in XML empty-element tags used for values of the integery” enumerated, bitstring types, and
special valpes of real types (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 19,95.20.8, 21.6 and 22.9) will| always be
unqualified names (see 16.7) in an encoding of these types.

16.9 Tlhe namespace of the type identification attribute (see clause, 37) and of the nil identification atfribute (see
clause 33) |s the control namespace, which is, by default, the ASN.1fiamespace, unless a different control ngmespace is
specified Jy a GLOBAL- DEFAULTS encoding instruction (see clause 26). The ASN.l namespace has ja name of
"urn:oid]2. 1.5.2.0.1" (see 40.3), and a recommended namespace prefix of “asnl". (See also 26.3.2.)

16.10  Fpr an octetstring type with a contents constraint(that specifies an EXTENDED-XER encoding, gny abstract
value of th¢ octetstring type shall be a complete EXTENBDED-XER encoding of a value of an ASN.1 type (se¢ Rec. ITU-
T X.682 | ISO/IEC 8824-3, 11.5 and 11.6), and shall-gontain all necessary namespace declarations for all pfefixed and
unprefixed |qualified names present in the octetstring\abstract value.

NOTE - Such an octetstring type is encoded_asyan "xmlhstring" or "Base64OctetStringValue". Any namespace [declarations

present in the XML document that contains the "xmlhstring" or "Base64OctetStringValue" do not include in their scope the names
present in the octet string.

16.11  When an open type is encoded.as an "xmlhstring" or "Base64XMLOpenTypeFieldVal", and the endoding rules
used for th¢ contained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" ghall be the
hexadecimgl or base64 representation (respectively) of an octet string that is a complete EXTENDED-XER erfcoding of a
value of the contained type{ and shall contain all necessary namespace declarations for all prefixed and|unprefixed
qualified ngmes present in it.

"

NOTE { Any namespace declarations present in the XML document that contains the "xmlhstrifg" or the

"Base64XMLOpenTypeFieldVal" do not include in their scope the names present in the octet string.

17 Specification of EXTENDED-XER encodings |

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

instruction with the 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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17.1 The XML document element
17.1.1  The XML document element shall be an "ExtendedXMLTypedValue".

17.1.2  "ExtendedXMLTypedValue" is:

ExtendedXMLTypedValue ::=

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

| "<" & TypeNameOrModifiedTypeName "/ >"

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

17.1.3  "TypeNameOrModifiedTypeName" is defined in 17.2.

17.14 "

1715 "
"TypeNam

17.1.6 T
instance of]

NOTE -~
and the
17.2 T
17.2.1 "

17.22 "
specified i
identifies a;

AttributeList™ 1s defied m 17/.3.

FxtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue" of the type-ident
OrModifiedTypeName".

the "ExtendedXMLValue" production is empty.

If the "ExtendedXMLValue" production was an "xmlcstring" containing only "white-space", this would n|
econd alternative could not be used.

he "TypeNameOrModifiedTypeName' production
'ypeNameOrModifiedTypeName" is:

TypeNameOrModifiedTypeName ::=

NonParameterizedTypeName
| QualifiedOrUnqualifiedName

NonParameterizedTypeName" is defined in Rec, FTU-T X.680 | ISO/IEC 8824-1, 14.2, and
| that subclause and in Rec. ITU-T X.680 | ISOAEC 8824-1, 14.3 to 14.7) as an XML elemen
h ASN.1 type.

RualifiedOrUnqualifiedName" is specified’in 29.3.2. The "QualifiedOrUnqualifiedName" alternat
only if there is a final NAME or NAVMESRACE encoding instruction applied to the type (see clause 28
rameterized TypeName" shall be.wsed.

he " AttributeList" production
he "AttributeList" is:

ttributeList ::=
AttributeSAttributeList
| empty:

he" Attribute" is defined in 20.3.3.

fied by the

he second alternative of "XMLTypedValue" (use of an XML empty-element tag)ean be used only if an

bt be empty,

s used (as
name that

ve shall be
, otherwise

17.23 "
used if and
the "NonP4
17.3 |
17.3.1 7]

A
1732 T
1733 T
clauses 20,

Ne "ATributeList™ shall be empty unless thc application of final encoding INstructions requires
33, and 37).

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

17.4 The "ExtendedXMLValue" production
17.4.1 "ExtendedXMLValue" is:
ExtendedXMLValue ::=

ExtendedXMLBuiltinValue
| ExtendedXMLObjectClassFieldValue

| empty

ts use (see
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ExtendedXMLBuiltinValue ::=
XMLBItStringValue

| XMLBooleanValue

| ExtendedXMLCharacterStringValue
| ExtendedXMLChoiceValue

| XMLEmbeddedPDVValue

| ExtendedXMLEnumeratedValue
| XMLExternalValue

| XMLInstanceOfValue

| ExtendedXMLIntegerValue

| XMLIRIValue

| XMLNullValue

| XMLODbjectldentifierValue

| ExtendedXMLOctetStringValue
i EA‘lcudchfviLRcai‘v’aiuc

| XMLRelativeIRIValue

| XMLRelativeOIDValue

| ExtendedXMLSequenceValue

| ExtendedXMLSequenceOfValue
| ExtendedXMLSetValue

| ExtendedXMLSetOfValue

| ExtendedXMLPrefixedValue

HxtendedXMLCharacterStringValue ::=
ExtendedXMULRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

HxtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

HxtendedXMLODbjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

HxtendedXMLOpenTypeFieldVal ::=
ExtendedXMLTypedValue

| Base64XMLOpenTypeFieldVal
| xmlhstring

HxtendedXMLOctetStringValue ::=
ExtendedXMLTypedValue

| Base64XMLOctetStringValue
| xmlhstring

HxtendedXMLRealValue ::=
XMLRe¢alValue
| Modified XMLRealValue

HxtendedXMLIntegerValue ::=
XMLIntegerValue

— [ ModiffcdXMEInteger value

ExtendedXMLPrefixedValue ::=
ExtendedXMLValue

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

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

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

17.4.7  The "ExtendedXMLSequenceOfValue" and "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.

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

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

e

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

TlagName ::=
IdentifierOrModifiedIdentifier

IflentifierOrModifiedIdentifier ::=
identifier
| QualifiedOrUnqualifiedName

17.5.2  Tfhe "QualifiedOrUnqualifiedName" is defined in 29:372. The "QualifiedOrUnqualifiedName" shal| be used if
and only if|there is a final NAVE encoding instruction (seeclatse 28), or a final NAMESPACE encoding instrucfion applied
to the type [see clause 29), otherwise the "identifier" shall be used.

NOTE + If "identifier" is used, then the encoding:c¢ahnot include an XML default namespace declaration with h scope that
includes|the use of that "identifier" (see 16.7).

17.5.3  Tfhe "AttributeList" and its use is defined in 17.3 and the clauses it references.
17.5.4 The "ExtendedXMLValue" in“both alternatives of the "ExtendedXMLChoiceValue" shdll be the
"ExtendedXMLValue" of the selected altérnative of the choice type.

17.5.5  Tfhe second alternative of\"ExtendedXMLChoiceValue" shall be used if either:
a) the selected alternative of the choice type has an UNTAGGED final encoding instruction (see clauge 32); or

b) the choiceitype has a USE-TYPE or USE-UNI ON final encoding instruction (see clauses 37 and 38)).

NOTE + This means'¢hat the presence of these final encoding instructions results in the omission of XML tags|as a choice
determirjant, and ehoice determination has to occur by other means (see clauses 37, 38 and Annex B).

17.6 The*ExtendedXMLSequenceValue'" and "ExtendedXMLSetValue' productions
17.6.1  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 {}.

17.6.3 The  "TagName" is defined in 17.5.1. The "QualifiedOrUnqualifiedName" in  the
"IdentifierQriviodtfredtdenttfrer'—fornrof "Tas}{aluc" shat+be—used—tf—and Uuly Hthere—ts—a—fimat-AvE-or—NAVESPACE

encoding irstruction 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.

17.6.5 The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValue" shdqll be the
"ExtendedXMLValue" of the component of the sequence or set type.

17.6.6  Tfhe second alternative of "ExtendedXMLSequenceValue" and "Extended XML SetValue" shall be psed if and
only if the glternative has an UNTAGGED final encoding instruction (see clause 32).

17.7 The "ExtendedXMLSequenceOfValue" and "ExtendedXMESetOfValue" productiors
17.7.1  Tfhe "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValue" are:

el

xtendedXMLSequenceOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLSetOfValue ::=
ExtendedXMLValueList

| ExtendedXMLDelimitedItemList
| empty

| ExtendedXMLListValue

HxtendedXMLValueList ::=
ExtendedXMLValueOrEmpty
| ExtendedXMLValueOrEmpty ExtendedXMLValueList

Hxtended XML ValueOrEmpty ::=
ExtendedXMLValue
| "<" & TypeNameOrModifiedTypeName "/ >"

HxtendedXMLDelimitedItemList ::=
ExtendedXMLDelimitedItem

Lt dad XA LL Daols itacdls Pt daed XA 4LL Dol rtadls I et
[ EATTTITIUTU TV T I U Tt T AT IO T U T T O It Ui TS T

ExtendedXMLDelimitedItem ::=

"<" & 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" in the "ExternalTypeReference", respectively, possibly modified in accordance with any final NAVE
and NAMESPACE encoding instructions applied to the component (see clause 28).

17.7.4.2 If the component of the sequence-of or set-of type (after ignoring any occurrences of "TypePréfix") is not a
"typereferehce" or an "ExternalTypeReference", then the "TypeNameOrModifiedTypeName!~, shall be the
"xmlasnltypename" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, Table 4, corresponding to th¢ built-in|type of the
component| possibly modified in accordance with any final NAMESPACE encoding instruction applied to the|component
(see clause|29).

17.7.5  Tfhe second alternative of the "ExtendedXMLDelimitedItem" shall be used if and“only if the sequenge-of or set-
of type cqntains an "identifier" and the component does not have a final UNTAGGED encoding instryction. The
"Identifier(prModifiedIdentifier" shall be that "identifier", possibly modified in aeccordance with any fina] NAME and
NAMESPACKE encoding instructions applied to the component (see clauses 28 and 29).

17.7.6  Tfhe third alternative of "ExtendedXMLDelimitedItem" shall beqused if and only if the compopent of the
sequence-off or set-of type has a final UNTAGGED encoding instruction (see¢ clause 32).

17.7.7 The "ExtendedXMLValue" in all the alternatives of-th¢ "ExtendedXMLDelimitedltem" shpll be the
"ExtendedXMLValue" of the repeated component of the sequence-of.or set-of type.

17.7.8 The "TypeNameOrModifiedTypeName" in the” "ExtendedXMLValueOrEmpty" shall | be the
"xmlasnltypename" specified in Rec. ITU-T X.680 | ISO/HEC 8824-1, Table 4, corresponding to the built-in[type of the
component| possibly modified in accordance with any firtal NAMESPACE encoding instruction applied to the |component
(see clause|29).

17.8 The "ModifiedXMLIntegerValue" production
17.8.1  Tfhe "ModifiedXMLIntegerValue-is:

ModifiedXMLIntegerValue ::=
ModifiedXMLSignedNumber
| TextInteger

Modified XMLSignedNumber ::=
modifiecdXMLNumber

| "- " ‘& modifiedXMLNumber
| Y & modified XMLNumber

17.8.2  This\alternative of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL{DEFAULTS
encoding instruction with a MODI FI ED- ENCODI NGS keyword is assigned.

17.8.3  The "modifiedXMLNumber" lexical 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

17.9.2

17.9.3

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

ModifiedXMLRealValue ::=
ModifiedXMLNumericRealValue
| XMLSpecialRealValue
| XMLDecimalMinusZeroRealValue

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

This alternative of "ExtendedXMLRealValue" (see 17.4) shall only be used if a GLOBAL- DEFAULTS encoding
instruction with a MODI FI ED- ENCODI NGS keyword is assigned.

Tlhe "modifiedXMLRealNumber" lexical item shall consist of an integer part that is a series jf-0

digits, and pptionally a decimal point (.). The decimal point can optionally be followed by a fractional,part th
more digity The integer part, decimal point or fractional part (whichever is last present) can optionally 'be foll
e or E and §n optionally-signed exponent which is one or more digits.

NOTE - This lexical item differs from the "realnumber" (see Rec. ITU-T X.680 | ISO/IEC 8824-1,1219) lexical item
it permitp any number of leading zeros in the exponent.

17.9.4

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

of "Modifigd XMLNumericRealValue", as an encoder's option. Any negative real yalue'shall be encoded using

alternative |of "Modified XMLNumericRealValue". The real value minus zero.shall be encoded using
alternative.
17.9.5 The "XMLDecimalMinusZeroRealValue" is defined in 22.3.2 'and shall only be used as speci

subclause.

NOTE -+ The DECI MAL encoding instruction defined in 22.3.2 proyidé€s this production as an alternative represent
positive pero abstract real value, but requires that the minus zero abstract value be excluded from the type to which it i

18

18.1
18.1.1

18.1.2
18.1.3
18.1.4

The ANY- ATTRI BUTES encoding instruction

General

Tlhe "AnyAttributesInstruction", is:

2

nyAttributesInstruction ::=
ANY- ATTRI BUTES TargetList NamespaceRestriction ?
| ANY- ATTRI BUTES. 'NamespaceRestriction ? "]" TargetList

NamespaceRestriction ::=
FROV URHList
| EXCEPTS URIList

YRILists:=
QuotedURIorAbsent

he or more
at 1S one or
bwed by an

bnly because

alternative
the second
the second

ied in that

htion for the
b applied.

I LURIList QunfedITDInvasenf

QuotedURIorAbsent ::=
QuotedURI
| ABSENT

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

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.

34
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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

18.2.1 An ASN.I type shall not have this final encoding instruction unless it is a set-of or sequence-of type with a
component 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 séqijence or set
type, and the component shall not be marked OPTI ONAL or DEFAULT. There shall only be one such compdnent in the
enclosing type.

18.2.3 A sequence-of or set-of type with this final encoding instruction is required to have @-Constraint applied to it
that imposgs the format and content specified in 18.2.6 to 18.2.11 on each occurrence of theyUW8St ri ng, by reference
to this clauge 18 or otherwise.

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

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

18.2.4  Tfhere shall be no final UNTAGGED encoding instruction on either the type that has this final encoding instruction
or on the enpclosing type.

18.2.5 Hach "URIList" shall contain at most one occurrencel of ABSENT and shall not contain twpo identical
"QuotedURI"s.

18.2.6  Tfhe format of each UTF8St r i ng shall conform to.the production "AnyAttributeFormat":

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

18.2.7  Sgee 29.1.4 for the definition of\the "URI" production, and 29.1.7 for the definition of the |NCName"
production] The "xmlestring" lexical itemis-defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.

18.2.8  If there is a "NamespaceReSstriction" of FROM then the "URI" in "AnyAttributeFormat" shall be the|"URI" in a
"QuotedURI" in the "URIList", afidiay be absent only if the keyword ABSENT occurs in the "URIList".

18.2.9 I there is a "NamespaceRestriction" of EXCEPT, then the "URI" in "AnyAttributeFormat" shall{not be the
"URI" in a['QuotedURI"sin\the "URIList", and shall not be absent if the keyword ABSENT occurs in the "URIList".

18.2.10 The "xmldstring" shall be a syntactically correct XML attribute value (defined in W3C XML{ clause 3)
preceded apnd follewed by either a single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
character.

18.2.11 Application of this encoding instruction and the Al TR BUTE encoding instruction to different components of
the enclosing 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 "URI" from the UTF8St r i ng; and

cert—o—the—encodino anvpecessanhamespace—declaratons—aith—seopes—that—nelade—he inscried
attributes, in order to ensure that the required namespace-qualification of the "NCName"s, idemtified in a)
above can be achieved; and

c) insert each UTF8String (after the "URI" has been removed) as an attribute in the enclosifg element,
inserting namespace prefixes as necessary before each "NCName" in order to ensgieg that the rgquirements
of a) above are satisfied.

18.3.4  Tlhe order of all attributes in the enclosing element (resulting from the presenee of one or more components of
the enclosing type with a final ATTRI BUTE or ANY- ATTRI BUTES encoding instructior) is“an encoder's option

18.3.5 An EXTENDED-XER decoder shall generate a UTF8St ri ng in the farmat of 18.2.6 for each attr{bute in the
enclosing ¢lement that is not from the control namespace, and whose name is notthat of the identifier (possibly modified
in accordarjce 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  Tfhe "AnyElementInstruction” is:

=2

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

19.1.2  Tlhe "TargetList" production-is defined in 14.2.
19.1.3  Tfhe "NamespaceRestriction" is defined in 18.1.

19.1.4  This encoding ifstruction enables an ASN.1 type that is an octetstring or a UTF8String to provide the
specificatign of a singl€ XML element.

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

19.1.5  If thére is a "NamespaceRestriction", then the element name is required to satisfy the "NamespaceRestriction"
(see 18.1.6 to T8.T.Q) but 1s otherwise unrestricted.

19.1.6  The type with this final encoding instruction may be the root type of the encoding, or may be a component of a
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
"QuotedURI"s.

19.2.4 The format of the abstract values of the UTERSt ri ng shall conform to the }'\rndnr“rinn "AnvElementFormat":

AnyElementFormat ::=
xmlcstring

19.2.5  The "xmlestring" shall be a syntactically correct XML element defined in W3C XMLV1.0 and W3C XML
Namespacgs.

19.2.6  I{ shall use only namespace prefixes that are declared in namespace declarations present in the "xm|cstring". If
there are uijprefixed qualified names, a corresponding default namespace declaration shall.be present.

19.2.7  Tfhe value of the octetstring or of the UTF8St ri ng shall not cause 10.2 44t0 be violated.

19.2.8 If there is a "NamespaceRestriction" of FROM then the root element of the fast infoset docunjent (case a
0f 19.2.1) pr the (outermost) element name in "AnyElementFormat" (case b of 19.2.1) shall be the "JURI" in a
"QuotedUHRI" 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_th¢ root element of the fast infoset docunjent (case a
0of 19.2.1) ¢r the (outermost) element name in "AnyElementFortnat" shall not be the "URI" in a "QuotedRI" in the
"URIList", [and shall not be absent if the keyword ABSENT occurs in the "URIList".

19.2.10 This encoding instruction shall not be assigned\inless there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS
encoding igstruction in the XER encoding control sectioit.

19.2.11 A type with this final encoding instruetion shall not also have any of the final encoding |nstructions
ATTRI BUTHE, BASE64, DEFAULT- FOR- EMPTY, PI.="OR- COMMVENT, UNTAGGED or WHI TESPACE.
NOTE - The following final encoding instryctions can never occur together with this final encoding instruction Qecause their

application to the type is forbidden: ANYSATTRI BUTES, DECI MAL, EMBED- VALUES, LI ST, TEXT, USE- NI L, USE- NUMBER, USE-
ORDER, WSE- QNAVE, USE- TYPE, USE- UNIFON.

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

19.3 Hffect on encodings

19.3.1  When this €ncoding instruction is applied to an octetstring, an EXTENDED-XER encoder shall conyert the fast
infoset dochment in-the octetstring to an XML document, and shall include the root element of that XML document in the
encoding i place/of an XML element that would otherwise be generated for this component (ignoring the identifier of
the comporjent); or for the root type.

19.3.2  When this encoding instruction is applied to a UTF8St ri ng, an EXTENDED-XER encoder shall include 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  The "Attributelnstruction" is:

Attributelnstruction ==
ATTRI BUTE TargetList
| ATTRI BUTE "|" TargetList

20.1.2  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
attribute.

NOTE - A particular (but important) case of a character-encodable type is a choice type (all of whose alternatives afe character-
encodable 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 unless it has at least one "ExtendedXMLValue"
encoding (faking account of encoder's options), for each of its abstraet.¥alues, that does not contain any XML tags and
does not refly on the use of "xmlhstring" (if the type is an open typ€)ov octetstring type) or "xmlbstring" (if the type is a
bitstring type) or on a final UNTAGGED, ATTRI BUTE, or ANY- ATTRKBUTES encoding instruction applied to its gomponents
(if the typelis a sequence or set type) to achieve this.

NOTE 1| — This implies that a restricted character string type-with a final ATTRI BUTE encoding instruction has to befrestricted so

that it dges not contain any of the control characters listed ih.Rec. ITU-T X.680 | ISO/IEC 8824-1, Table 3 (Escape spquences for
control dharacters in an "xmlcstring"), or has to have a fidal BASE64 encoding instruction.

NOTE 2|— This does not include open types, or octetstiing and bitstring types with CONTAI NI NG without ENCCDED [BY, because
their "ExtendedXMLValue" can contain tags unless they are encoded as an "xmlhstring".

NOTE 3|— It is recognized that some ASN.1 tools may not be able to statically check that the above restriction will b satisfied for
all abstjact values, but conforming encoders cannot generate encodings in which the "ExtendedXMLValue" piolates this
restrictiqn (see 20.3.14).

20.2.2 A type with this final enceding instruction shall only be used as a component of a sequence or set typle.
NOTE < The component may be"OPTI ONAL or DEFAULT.

[¢)

20.2.3  Tjhere shall be ng final UNTAGGED encoding instruction on either the type that has this final encoding instruction
or on the erjclosing type-{hat contains it as a component.

20.2.4 If the final_éncoding instructions on other components of the enclosing type include either this encoding
instruction por the"ANY-ATTRI BUTES encoding instruction, 20.3.11 shall not be violated.

20.2.5 A typ¢ with this final encoding instruction shall not also have any of the final encoding instrudtions ANY-
ELEMENT, DEFAULT- FOR- EMPTY, Pl - OR- COMVENT 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- ATTRI BUTES, EMBED- VALUES, USE- NI L, USE- ORDER, USE- TYPE.

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 & "' "

(ontrolAttributeName ::= QualifiedName
(haracterEncodableValue ::= ExtendedXMLValue

20.3.4  The "IdentifierOrModifiedIdentifier" production is defined in 17.5.1, and its'use in the context of thfs encoding
instruction fis defined in 17.6.3.

20.3.5 The "ControlAttributeName" production is not directly used by thiS) clause. All "QualifiedNanje"s in this
production fare from the control namespace (see 16.9). Such attributes are only generated in accordance with| clauses 33
and 37, butlunexpected control attributes are required to be accepted by decoders (see 10.2.10).

20.3.6  Tlhe "QualifiedName" is defined in 29.3.2.
20.3.7 Tlhe "ExtendedXMLValue" is defined in 17.4.

20.3.8  The "AttributeName" shall be either the "identifiet”of the component that has this final encoding ingtruction or,
if there ard final NAME or NAMESPACE encoding instructiens, the "QualifiedOrUnqualifiedName" determingd by those
encoding irstructions as specified in clauses 28 and 29;

20.3.9  The "CharacterEncodableValue" in. the "QuotedValue" of the attribute (see 20.3.3) shall be the
"ExtendedXMLValue" of this type, possibly modified as specified in 20.3.12 to 20.3.15.

20.3.10 Tjhe order in which "Attribute"s.appear in an "AttributeList" is an encoder's option, whether these arp generated

by this encpding instruction or by the ANY- ATTRI BUTES encoding instruction.

NOTE < No semantics can be placed on the order of attributes in any EXTENDED-XER encoding. This restriction i§ required by
W3C XML 1.0, 3.1.

20.3.11 When an "AttributeList" in an instance of an encoding contains multiple attributes, then fqr any two
"Attribute"p in the list:

a) if the ('AttributeName"s of the two attributes are both unqualified names, then they shall be diff¢rent;

b) if‘the "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 an illegal use of encoding instructions if this condition is violated by the application of final encoding instructions for
any abstract value of the top-level type that 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 General

21.1.1  Tlhe "Base64Instruction" is:

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

21.1.2  The "TargetList" production is defined in 14.2.

21.1.3  Tjhis encoding instruction can be assigned to an OCTET STRI NG to an opew type or to any restrictdd character
string type.

21.1.4  Application of this final encoding instruction to an octet string typeCety an open type removes the joption of a
hexadecimal encoding, but allows the option of a Base64 encoding (as specified in IETF RFC 2045, 6.8). Application of
this final eficoding instruction to a restricted character string type requires that the value of the restricted character string
type be enqoded as a Base64 encoding.

21.2 Restrictions

21.2.1  If the final encoding instructions for an ASN.1 type contain a BASE64 encoding instruction then thp type shall
be:

o

an OCTET STRI NG, or
b) an open type; or
c) arestricted character string type.

21.2.2 A type with this final encodinginstruction shall not have any of the final encoding instructions ANY- ELEMENT
or WHI TESIPACE.

NOTE - The following final gnceding instructions can never occur together with this final encoding instruction Hecause their
applicatijon to the type is forbidden: ANY- ATTRI BUTES, DECI MAL, EMBED- VALUES, LI ST, TEXT, USE- NI L, USE- NUMBER, USE-
CRDER, YSE- QNAVE, USE-{J YPE, USE- UNI ON.

21.2.3  Tlhere shall beno qualifying information in the "TargetList".

21.3 Hffect on encodings

21.3.1 Tlhis Pnr‘nding instruction affects onlv the "ExtendedXMI Value" of the type to w hich it ig applipd It requires
the wuse of either the first or the second alternative of "ExtendedXMLOctetStringValue" and
"ExtendedXMLOpenTypeFieldVal" (as an encoder's option), forbidding the third alternative (see 17.4). It requires use of
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  Rec. ITU-T X.680 | ISO/IEC 8824-1, 23.4, applies.
21.3.4  The "Base64XMLOpenTypeFieldVal" is:
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Base64XMLOpenTypeFieldVal ::=
XMLBase64String

21.3.5 The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

21.3.6  The "XMLBase64String" is:

XMLBase64String ::=
XMLRestrictedCharacterStringValue

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

NOTE {TETF RFC Z045 mandates the presence ol line breaks dividing the encoding 1nto lines of at most /0 charactels, but this is

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

21.3.7  If applied to a restricted character string type, then each character in the character string shall be enjcoded with
UTF-8 (se¢ ISO 10646, Annex D). The resulting octets for the entire character string shallxthen be erlcoded into
characters gs specified in IETF RFC 2045, 6.8, and the resulting characters shall form the "ExtendedXMLValye".

22 The DEClI MAL encoding instruction

22.1 (General

22.1.1  The "Decimallnstruction" is:

=

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

22.1.2  The "TargetList" production is defined in 14.2.

22.1.3  Tlhe purpose of this encoding instruction@s to modify the encoding of a real type so that the ¢xponential
notation is forbidden and a hyphen followed by "0"-denotes the value plus zero instead of the value minus zerq.

NOTE —The value minus zero cannot be represented.

22.2 Restrictions

22.2.1  Tjhis encoding instructien\shall only be assigned to a real type.

22.2.2  The real type to whi¢h this encoding instruction is applied shall be restricted in such a way thaf the values

minus zerof M NUS- | NFINRTY, PLUS- | NFI NI TY, and NOT- A- NUMBER are not permitted and the base is 10.
NOTE It is recomniended that this be done by applying the following constraints:

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

22.2.3  This.éncoding instruction shall not be assigned unless there is a G.OBAL- DEFAULTS MODI FI ED- ENCCDI NGS
encoding instruction in the XER encoding control section.

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

type.
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,
USE- NI L, USE- NUMBER, USE- ORDER, USE- QNAME, USE- TYPE, USE- UNI ON, WH TESPACE.

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

22.3 Effect on encodings

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

XMLDecimalMinusZeroRealValue ::=
" " & modifiedXMLRealNumber

where 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 General

23.1.1  The "DefaultForEmptyInstruction" is:

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

23.1.2  The "TargetList" production is defined in 14.2.

23.1.3  Tjhis encoding instruction specifies an abstract value that can be encoded in an EXTENDED-XER epcoding (as
an encoder]s option) as the "empty" alternative of "ExtendedXMLValue" for a type(see’ 17.4) that is encoded as the sole
content of gn XML element.

NOTE + This defaulting mechanism supports the presence of an XML element with no content (typically, but not| necessarily,

encoded| as an empty-element tag). It is distinct from the use of ASN.1 .DEFAULT, which relates to the abgence of the
"Extend¢d XMLNamedValue" of a component of a sequence or set.

23.1.4  Tlhe "TargetList" shall not use the keyword ALL and shall identify a single target.
23.1.5  Tlhere are five distinct cases where this encoding instruetion can be used, identified below.

23.1.5.1 Tjhe first case is when it is assigned directly to a _cHaracter-encodable type that is not UNTAGGED (see|clause 32).
If the enclgsing element has empty content, then that empty content represents the specified "Value" of th¢ character-
encodable fype (which is the governor for "Value").

23.1.5.2 Tjhe second case is when it is assigned fo*a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NI II) sequence
type that cgntains an UNTAGGED character-encodable component whose encoding forms the sole content (for|all abstract
values of the sequence type) of the enclosing-€lement of the sequence type. If the enclosing element of the sequence type
has empty ¢ontent, then that empty conténtrepresents the specified "Value" of the character-encodable component (which
is the govegnor for "Value").

NOTE + The character-encodable~component may be the sole content because it is the only component, or it may be the sole

content pecause all other components have a final ATTRI BUTE (see clause 20) or ANY-ATTRI BUTES (see clause 1|8) encoding
instructipn.

23.1.5.3 Tlhe third case€yusswhen it is assigned to a (NOT UNTAGGED and NOT USE-NI L) sequence type with a final EMBED-
VALUES enjcoding instruction (see 25.3.1.4). If the enclosing element of the sequence type has empty conterft, then that
empty content represents an abstract value of the sequence type that would otherwise produce content that i solely the
specified "Yalue'-of a sole UTF8St r i ng in the EMBED- VALUES sequence-of (UTF8St r i ng is the governor for ['Value").

23.1.5.4 The fourth case 15 wien it 15 assigned 10 a (NOT UNTAGGED, NOT EVBED-VALUES) scquence type with a final
USE- NI L encoding instruction (see clause 33) whose OPTI ONAL component is a character-encodable type. 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 instrucfion, one of
whose components is a character-encodable type with a final UNTAGGED encoding instructionahd all other
components (if any) have a final ATTRI BUTE or ANY- ATTRI BUTES encoding instruction; ot

c) a NOT UNTAGGED sequence type, without a final USE- NI L encoding instruction, but’with a fihal EMBED-
VALUES encoding instruction (see 25.3.1.4); or

d) a NOT UNTAGGED sequence type, without a final EMBED- VALUES encoding ifistruction, but ith a 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 wWith a final
USE- NI L encoding instruction, whose OPTI ONAL component isa sequence type.

23.2.3  1123.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue!for one of the abstract values (V]say) of the
(possibly cpnstrained) type, and V is different from the "Value" in the “DefaultForEmptyInstruction”, then there shall be
at least onelalternative encoding for V.

23.2.4 1123.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract valyes (V, say)
of the UNTAGGED component (case b)) or of the OPTI ONAL cothponent, (case d)), and V is different from thel"Value" in
the "DefaultForEmptylnstruction”, then there shall be at leasfne alternative encoding for V.

NOTE It is recognized that some ASN.1 tools may not be ‘able to statically check that the above restrictions will bq satisfied for
all abstfact values, but conforming encoders cannot;generate encodings in which the "ExtendedXMLValue" piolates this
restrictidn.

23.2.5 1£23.2.2 ¢) applies, the SEQUENCE type’ shall be constrained so that (without DEFAULT-FOR-EMPTY)| there is no
abstract 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 that is a
sequence-off or set-of type with a final LI ST encoding instruction, or that is a choice type with a USE-UNI AN encoding
instruction,| then this final encoding instruction shall be ignored.

23.2.7  This encoding instruction shall not be assigned unless there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS
encoding irjstruction in thie-XER encoding control section.

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

NOTE - The' following final encoding instructions can never occur together with this final encoding instruction Jecause their
applicationta the type is forbidden: ANY- ATTRI RITES |ISE- 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.
23.3.6  1f23.2.2 e) applies, the effect of this encoding instruction is specified in 25.3.1.6.

24

—

'he ELEMENT encoding instruction

24.1 (General

24.1.1  Tlhe "Elementlnstruction" is:

=

lementInstruction ::=
ELEMENT TargetList
| ELEMENT '"]" TargetList

24.1.2  Tlhe "TargetList" production is defined in 14.2.

24.1.3  This encoding instruction is synonymous with NOT UNTAGGED/and"does not imply any semantics other than NOT
UNTAGCED.

24.2 Restrictions
24.2.1  Tlhere shall be no qualifying information in the !"TargetList".

24.2.2  This encoding instruction should not be used-as a prefixed encoding instruction in combination with any of the
prefixed enfcoding instructions ANY- ATTRI BUTES, ANY- ELEMENT or ATTRI BUTE to avoid confusing the reader

24.3 Hffect on encodings

This encod|ng instruction negates an UNTAGGED encoding instruction, and does not otherwise affect encodings

25 The EMBED- VALUES encoding instruction

25.1 (General

25.1.1  Tlhe "EmbedValuesInstruction" is:

eS|

mbedValuesInstruction ::=
EMBED- VALUES TargetList
| EMBED- VALUES "|" TargetList

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 ATTRI BUTE
encoding ipstruction. If there are components of a SEQUENCE or SET type (at any depth) that, through|the use of
UNTAGGED,| can produce elements in the "ExtendedXMLValue" that are immediate child elements of the'segpence type,
these shall hot be marked DEFAULT.

25.2.6  Tlhe 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 @QYAL” component|supporting
USE- NI L is absent, the number of repetitions of the sequence-of componentisrequired to be z¢ro;

b) otherwise, the number of repetitions of the sequence-of component in €ycry abstract value equals one plus
the number of XML elements in the "ExtendedXMLValue" of-the ‘sequence type, detertpined after
application of all final encoding instructions to the other components of the sequence, and ignoring the
first component.
NOTE It is recommended that the constraint on the sequence type be expressed.as:

( CINSTRAI NED BY
{/* Shall conformto Rec. ITUT X 693 {/1'SQ | EC 8825-4, clause 25 */})

25.2.7  Tjhis encoding instruction shall not be assigned unless)there is a GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS
encoding irjstruction in the XER encoding control section.

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

NOTE - The following final encoding instructions(can never occur together with this encoding instruction bgcause their
application to the type is forbidden: ANY- ATTRI BUTES, ANY- ELEMENT, ATTRI BUTE, BASE64, DECI MAL, LI ST, TEXT, USE- NUVBER,
USE- QNAVE, USE- TYPE, USE- UNI O\, VWHI TESPACE,

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

25.3 Hffect on encodings

25.3.1 An encoder shall first/produce a partial "ExtendedXMLValue" encoding of the enclosing seqfyience type,
ignoring the first component. f’shall then modify this encoding as specified in the following subclauses.

NOTE HThe UTF8St piyng values that are being inserted may be "empty".

25.3.1.1 Tjhe first UTF8St ri ng value in the sequence-of shall be inserted (subject to 25.3.1.6) at the beginning of the
partial encqding; before the start-tag of the first XML element (if any).

25.3.1.2 Hach“Successive UTF8St ri ng value (if any) shall be inserted between the end-tag of an XML elenjent and the
start-tag of the following XML element, proceeding from the first element to the last element.
NOTE — The above implies that no UTF8St ri ng value is inserted inside any of these elements, even if they have child elements.

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

26.1
26.1.1

26.1.2
26.1.3
26.1.4

The GLOBAL- DEFAULTS encoding instruction

General

The "GlobalDefaultsInstruction" is:

(flobalDefaultsInstruction ::=
GLOBAL- DEFAULTS TargetList DefaultSetting
| GLOBAL- DEFAULTS DefaultSetting "|" TargetList

DefaultSetting ::=
ControlNamespace
| MODI FI ED- ENCODI NGS

)

ontrolNamespace ::=
CONTROL- NAMESPACE

QuotedURI
Prefix ?

Tlhe "TargetList" production is defined in 14.2, and shall be "empty’'.
"fuotedURI" and "Prefix" are defined in 29.1.1.

The "ControlNamespace" production specifies the -name of the control namespace (the "U

"QuotedURI"), and a recommended prefix for that namespace.”If this GLOBAL-DEFAULTS encoding instru
present, thd control namespace shall be that specified in 1649,

26.1.5

Tihe use of MODI FI ED-ENCODI NGS produges "ExtendedXMLValues" that are modified in

with 10.2.7|and 10.2.8.

RI" in the
tion is not

laccordance

26.2 Restrictions

26.2.1 The GLOBAL-DEFAULTS encdding instruction shall be assigned only in an XER encoding control pection and
shall not bq preceded by any other encoding instructions except other GLOBAL-DEFAULTS encoding instructiong.

26.2.2  Hach of the alternativies of GLOBAL-DEFAULTS shall be used at most once in any XER encoding contiol section.

26.2.3 The GLOBAL- DEFAULTS MODI FI ED- ENCODI NGS, if present, shall be the first encoding instruction fn the XER
encoding cpntrol sectiefliit an ASN.1 module.

26.3 Hffect on encodings

26.3.1  Thevdpplication of MODI FI ED-ENCOD NGS requires that encodings shall be modified as specified in 10.2.7
and 10.2.8.

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

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
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27.1.2  The "TargetList" production is defined in 14.2.

4:2015 (E)

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 th

e 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.

27.2.2  The component of the sequence-of or set-of type:

NOTE 1
instructi
NOTE 2
type, ob]
satisfied
values ¢

NOTE 3
conform|

2723 A
NOTE S

applicatijon to the type is forbidden: ANY- ELEMENT, BASE64, DECNVAL, EMBED- VALUES, TEXT, USE- NI L, USE- N
ORDER, YSE- QNAVE, USE- TYPE, USE- UNI ON, WHI TESPACE.

2724 T

273 K
27.3.1 T

2732 T
"Extended

H

2733 T
"Character]

27.3.4 T
a compone

shall be a character-encodable type; and

shall be such that, for all of its abstract values, there is at least one "ExtendedXMI~Valug
escapes" (see 8.1.5).

n, or contain a nested sequence-of or set-of type with a LI ST encoding instruction at any depth.

— The above restrictions will be satisfied if the type of the component of the sequence-of-or set-of is the inte
ect identifier type, relative object identifier type, or the Gener al i zedTi ne and UFCTine useful types. They
if it is a character string type constrained so that it always has at least one characterin the character string an|
ntains a "white-space" character.

— It is recognized that some ASN.1 tools may not be able to staticallysclieck that the above rules are sa
ng encoder shall not generate encodings that violate b) above.

The following final encoding instructions can never occyp) tegether with this encoding instruction b

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

ffect on encodings
his encoding instruction affects only fhe encoding of the type to which it is applied.

he "ExtendedXMLSequenceQfValue" or "ExtendedXMLSetOfValue" production (see 17.7) sl
KMLListValue" alternative. ("ExtendedXMLListValue is:

xtendedXMLListValue.::=
empty
| CharacterEncodableValue ExtendedXMLListValue

here shally“be "white-space with escapes" (see 8.1.5) between each pair of
FncodablgValue's in the "ExtendedXMLListValue".

he "CharacterEncodableValue" is defined in 20.3.3. Each "CharacterEncodableValue" shall encod:
it @f the sequence-of or set-of.

encoding

(taking account of all encoder's options) that is not "empty" and that does not contaif |whitefspace with

— The above restrictions imply that the component cannot itself be a sequence-of or set-of\type with a LI $T encoding

ber type, real
will also be
d none of its

isfied, but a

type with this final encoding instruction shall not have a findl/ANY- ATTRI BUTES encoding instruction.

ecause their
MBER, USE-

hall be the

adjacent

b a value of

27.3.5 The order in which the "CharacterEncodableValue"s appear in the "ExtendedXMLListValue" shall be the same
order in which the corresponding "ExtendedXMLValue"s would appear in an "ExtendedXMLSequenceOfValue" or
"ExtendedXMLSetOfValue" if a final LI ST encoding instruction 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
——=OAERGASED

28.1.2  The "TargetList" production is defined in 14.2.

28.1.3  Tlhis 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") ofthe’target; or

b) to change the case (or the case of the initial letter) of the associated tag-name, the attribute npme, or the
value of a possible type identification attribute ("Keyword" with #o“"Qualifyinglnformatjon" in the
"TargetList") of the target(s); or

c) to change the element name used in an empty-element tag normally (as specified in Rec. ITUY-T X.680 |
ISO/TEC 8824-1) derived from a specified identifier used<int the type definition ("NewName" with
"QualifyingInformation" in the "TargetList" which is not ALLY)of the target; or

d) to change the case (or the case of the initial letter).0f the element name used in an empty-¢lement tag
normally derived from a specified identifier “ised 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 leffer) of the element names used in the "ExtendedYMLValue"
encoding derived from any identifier used ‘inrthe type definition ("Keyword" with "Qualifyinglgformation"
in the "TargetList" which is ALL) of the-farget(s).
NOTE 1|— "NewName" can be used to change the names used in an EXTENDED-XER encoding derived from identjfiers or type
referencgs, but is rarely useful if the new name eould have been used in the first place as an ASN.1 identifier or type reference.
Thus th¢ normal use of the NAVE encoding instruction is for producing required XML element or attribute names when they
would otherwise not be allowed because of~ASN.1 rules on the case of the initial letter of identifiers or type referenfe names, or
where the ASN.1 rules for distinct identifiers in sequence, set and choice constructions prevent a desired XML encodifg.

NOTE 2|—The use of ALL | N ALL AS CAPI TALI ZED to capitalize all identifiers in a module can be particularly usefpl to provide
a commgn style using initial upper-case letters.
NOTE 3|— If a NAME encoding(instruction is assigned using a target identified by an "identifier" or "typereference", thfs affects the
name uspd in an EXTENDED:XER encoding, but does not affect the name that is used to identify the same target i subsequent
XER engoding 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 iI the "QualifyingIniormation  is ALL.
28.2.2 The NAME encoding instruction with "Qualifyinglnformation" shall only be assigned to the following 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

"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

28.3
28.3.1

"AttributeName" (which is in this case an "IdentifierOrModifiedIdentifier") of the "Attribute" (see 20.3.3)
"QualifiedPrUnqualifiedName" alternative as specified in 28.3.3 to 28.3.6.

28.3.2

then the erjclosing element tag name (which is "TagName" — see 17.5.1) shall be the "QualifiedOrUnqual
alternative ps specified in 28.3.3 to 28.3.6.

28.3.3

"UnprefixefiName" in the "QualifiedOrUnqualifiedName" shall be the "identifier" of\the component modifie
the "NewNpmeOrKeyword" as specified below.

28.3.4  Ifthe "NewName" alternative is used, the "UnprefixedName" shall.be.réplaced by the "NewName".
28.3.5 Ifthe "Keyword" alternative is used, the "UnprefixedName" shall'be modified as specified in the sy
this 28.3.5.

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

28.3.5.2 If the "Keyword" is UNCAPI TALI ZED, then ifithe first character of the "UnprefixedName" is an
letter, then fthat character shall be replaced by the lowerscase equivalent, otherwise the name is not affected.

28.3.5.3 If the "Keyword" is UPPERCASED, then all ‘characters of the "UnprefixedName" that are lower-case
be replaced by their upper-case equivalent. Other characters are unchanged.

28.3.5.4 1If the "Keyword" is LONERCASED; then all characters of the "UnprefixedName" that are upper-case
be replaced by their lower-case equivalent. Other characters are unchanged.

28.3.6

NAMESPACE encoding instructidn.

29

29.1
29.1.1

shall be no

This encoding instruction should not be used, as a prefixed encoding instruction in combination with any of the
prefixed encoding instructions ANY- ATTRI BUTES, ANY- ELEMENT or UNTAGGED to avoid confusing the reader.

Effect on encodings

I*n + + h T TR 1. . + — . 1ol 1 ad 1 AT DR 1. . "
UIC I._leU U WIIIVIT UIIS Cll\,UUllls HISUUCLIUIT IS appucu mas a 1lndalr AT TN DUTLE Ullqulllg IIISU

I the type to which this encoding instruction is applied does not have a final ATTRI BUTE ericoding

The "IdentifierOrModifiedIdentifier" and "QualifiedOrUnqualifiedName", alternatives shall be

Tlhe "QualifiedOrUnqualifiedName" shall be a namespace-qualified name if and only if the "Type'

The NAVESPACE encoding instruction

General

uction, the
hall be the

instruction,
fiedName"

used. The

1 according

bclauses of

case letter,

upper-case

letters shall

letters shall

has a final

The ™™ amespacelnstruction™ 1S:

Namespacelnstruction ::=
NAMESPACE TargetList NamespaceSpecification ?
| NAVESPACE NamespaceSpecification ? "]" TargetList

NamespaceSpecification ::=
AS

QuotedURI
Prefix ?

Prefix ::=
PREFI X

QuotedNCName
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QuotedURI ::=
AALLN A} & URI & "o

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 2396, and commences with the name of a URI scheme. For allocations of namespace names with the NAMESPACE
encoding instruction, any URI scheme can be used

NOTE  Attention is drawn to the "oid" scheme for IETF URIs and IRIs based on the Internationalized Object Idéntiffier tree (see
Annex Hof Rec. ITU-T X.660 | ISO/IEC 9834-1).

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

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 b€ the "Definitiveldentifier" of the
module expressed as an "XMLODbjectldentifierValue" (see IETF RFG3061).

The "Definjtiveldentifier" for the module is defined as:

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

29.1.6 HXAMPLE: With an object identifier value of~{joint-iso-itu-t exanple(999) mpdul es(0)
basi c( 1)} the "URI" would be the character string " ur n; 0¥d: 2. 999. 0. 1".

29.1.7 The "NCName" production is defined in W3C XML Namespaces, clause 2, production 4, anfl shall not
commence with characters that when uppercased areXM." .

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

29.2 Restrictions

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

29.2.2  An ASN.1 type shallnot have both a final ATTRI BUTE encoding instruction and a final NAMESPACE encoding
instruction ppecifying these@ntrol namespace.

29.3 Hffect ensencodings

29.3.1 A narhespace-qualified name can be required for an associated tag name, for an attribute name, or f¢r the value

1 o Lo el 4taaz] 4 A Lol - - AL 1] 4 S +la
Of a type 1eentrreatron—attrroute——=x TTamCS PaCtT=uaTCU TTaTIiC— IS TOU U CUIT U0 Uy PU OO atiiTg— tic TTatTTe haS a ﬁnal

NAMESPACE encoding instruction.
29.3.2  The "QualifiedOrUnqualifiedName" is:

QualifiedOrUnqualifiedName ::=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName |
UnprefixedName

UnqualifiedName ::=
UnprefixedName
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PrefixedName ::=

DeclaredPrefix & ":" & UnprefixedName

UnprefixedName ::= NCName
DeclaredPrefix ::= NCName

29.3.3  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).

29.3.4  The choice of these two mechanisms and the XML elements to which the namespace declaration attributes are
added are an encoder's option.

NOTE 1
which it
NOTE 2

NOTE 3
names b

30 1

30.1 (
30.1.1 T

P

30.1.2 T
30.1.3 T
or after the
NOTE —
commen|
30.1.4 T
30.2 K
30.2.1 T

PiOrCommentInstruction ::=

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

— It is recommended, but not required, that the recommended prefix in the NAVESPACE encoding insgriletion b

— Use of the recommended prefix may be inappropriate if NAVESPACE encoding instructions with- differen
t the same recommended prefix are present in the module.

'he Pl - OR- COMVENT encoding instruction

eneral

he "PIOrCommentInstruction" is:

Pl - OR- COMMENT TargetList AS RestrictedCharacterStringValue Position

| Pl - OR- COMMVENT AS RestrictedCharacterStringValue Position "]" TargetList
osition ::=

BEFORE- TAG

| BEFORE- VALUE

| AFTER- VALUE

| AFTER- TAG

he "TargetList" production is defihed in 14.2.

his encoding instruction causes' specified XML processing instructions and/or comments to be insg
"ExtendedXMLValue" or'before or after the associated tags.

Subclause 10.2.5 permitsian encoder (as an encoder's option) to insert additional XML processing instructio
[S.

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

estriction’s

each of wh

helvalue of the "RestrictedCharacterStringValue" shall be the concatenation of one or more charg
h 0 0 \V/ D mn 1 1 1

a ataas o-the a a oce o 1n ol-SBe edan-\A X N\ 0 6-0

e element in

e used.

t namespace

rted before

hs and XML

cter strings

=90

of an XML Comment specified in W3C XML 1.0, 2.5, and defines the processing instructions and/or comme
to be inserted in the XML document.

) the syntax

nts that are

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

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

30.2.4  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.

NOTE —In this case the contents of the associated tags is never empty, and the empty-element tag cannot be used.

30.3.3 Ifthe "Position” 1s AFTER- VALUE, then the processing instructions and/or comments shall be insertefl at the end
of the "ExfendedXMLValue". If that "ExtendedXMLValue" ends with a tag that is the associated end-tag of some
embedded |'ExtendedXMLValue", then any processing instructions and/or comments inserted after that)assqciated end-
tag (using AFTER- TAG on the corresponding type) shall precede these processing instructions and/of cominent in the
XML docujmnent.

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

30.3.4  If the "Position" is AFTER- TAG then the processing instructions and/or comments shall be insert¢d after the
associated |end-tag or empty-element tag. If that end-tag or empty-element tagjS the end of somg enclosing
"ExtendedXMLValue", then any processing instructions and/or comments" shall be inserted |after that
"ExtendedXMLvalue" (using AFTER- VALUE on the corresponding type) shall follow these processing instrucfions and/or
comments in the XML document.

31 The TEXT encoding instruction

31.1 General
31.1.1  Tlhe "TextInstruction" is:

TlextInstruction ::=
TEXT TargetList TextToBeUsed,?
| TEXT  TextToBeUsed ? """ TargetList

TlextToBeUsed ::=

AS

NewNameOrKeyword
31.1.2  The "TargetList" production is defined in 14.2.
31.1.3  Tjhe purpose ofithis encoding instruction is:

a) in th¢ absence of GLOBAL-DEFAULTS MODI FI ED-ENCODI NGS, to enable values of boolean types,
enumerated types, bitstrings with named bits, and integers with named numbers, to be encoded 3s character
strings instead of empty-clement tags;

2 ara at are used
for the values of boolean types, enumerated types, bitstrings with named bits, and integers with named
numbers, to be changed.

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.

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

31.2.6 If the TEXT encoding instruction 1s applied to a bitstring type with named bits and "NewName" |s used, the
"NewNamgq" shall contain at least one character, shall not contain "white-space with escapes" (see 8.1.5), afd shall not
commence with a "0" (DIGIT ZERO) or a "1" (DIGIT ONE).

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

NOTE - The following final encoding instructions can never occur together with this final encodihg”instruction Jecause their
application to the type is forbidden: ANY- ATTRI BUTES, ANY- ELEMVENT, BASE64, DECI MAL, EMBEB: VALUES, LI ST, USE- NI L, USE-
ORDER, YSE- QNAVE, USE- TYPE, USE- UNI ON, WHI TESPACE.

31.2.8  The "QualifyingInformation" shall always be present.

31.3 Hffect on encodings
31.3.1  One of the following five subclauses (31.3.2 to 31.3.6) appliess

31.3.2  Ifthe type is not a bitstring type with named bits and the “TiextToBeUsed" is absent, the "ExtendedXMLValue"
encoding of each value referenced by the qualifying information«fer this instruction shall be a character string containing
the charactprs of the identifier (or shall be true or f al se inthe case of boolean types). For integer types ith named
values, 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 [identical to
the identifipr of the bit shall represent the bit when Gt is set. Each abstract value shall be encoded as the copcatenation
(possibly empty) of these character strings for all the bits that are set, separated by "white-space with escapes" |(see 8.1.5).

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

31.3.4.1 If the "NewName" alternative is used, the character string used to encode the value identified by the
"QualifyingInformation" is "NewName". Each occurrence of the characters "<", ">", and "&" in the "NewName" shall be
replaced eifher by one of the.escdpe sequences "& t; ", " &gt ;", and "&anp; " respectively, or by an escape fequence of
the form "&#n; " or "&#xn; "s-specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8. White space shall not occur
around the pharacter stringuised to encode the value (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 16.2).

31.3.4.2 If the "Keyword" alternative is used, the character string used to encode values of the type is the identifier
name, mod|fied as specified below.

31.3.4.3 If ‘the” "Keyword" is CAPI TALI ZED, then the first character of the name is replaced by the |upper-case
equivalent, otherwise the name is not affected.

31.3.4.4 If the "Keyword" is UNCAPI TALI| ZED, then the name is 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
| UNTAGGED "|'" TargetList

32.1.2 The "Targetl ist" prndnr‘finn isdefined in 14 2

32.1.3  (Tutorial) An informal description of the effect of UNTAGGED on ASN.1 constructors is provided-1
This clauseland its subclauses provide a tutorial introduction illustrating some of the effects of using UNFAGCEI

the XML elements normally contained between those tags becoming partial XML content:

32.1.5 pplied to a choice type as a component of a sequence or set, it specifies-the inclusion at that
sequence (pet) of exactly one of the alternatives of the choice type (or none if the choice type is an
component). The identifier of the choice type does not appear in the encoding, Seme alternatives of the choid
be XML elements, but others may be partial XML content containing an almost arbitrary pattern of multipl
through usgq of UNTAGGED in the definition of those alternatives.

32.1.6 pplied to a sequence-of type as a component of a sequefice 0Or set, it specifies the inclusion at that
sequence (fet) of a specified or arbitrary number of repetitions\of the sequence-of component (which may
single XMIL element, or may produce partial XML content if it'is-itself UNTAGGED).

32.1.7 pplied to a sequence (or set) type or a sequence-of (or set-of) type as the alternative of a chg
enables that alternative to consist of the partial XML.content which is the "ExtendedXMLValue" of the seq
sequence-off or set-of.

32.1.8 separate function of UNTAGGED when' applied to a character-encodable type is to enable characte
appear in the encoding of a sequence, with-no tags around that content. This use is restricted to a comy
sequence which is not itself untagged.

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

32.2 estrictions

32.2.1 In all instancessof*use, the enclosing type shall be a sequence, set, choice, sequence-of, or set-of t
the enclosifg type is as€quence, set, or choice type, it shall not contain an extension marker.

32.2.2  Ifthe typeis a character-encodable type, the enclosing type shall be a sequence type without a final
encoding imstraction. The type shall not be marked OPTI ONAL or DEFAULT. All the other components of th

h Annex B.
D.
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resulting in

oint in the
OPTI ONAL
e type may
e elements,
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produce a

ice type, it
juence, set,

I content to
onent of a

ype. When

UNTAGGED
e enclosing

sequence t shall have a final ATTRI BUTE or ANY- ATTRI BUTES encoding instruction.

32.2.3  If the type is not a character-encodable type, it shall be a sequence, a set, a choice, a sequence-of,
octetstring or bitstring type with a contained "Type" without ENCODED BY, or an open type.

a set-of, an

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 This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODI FI ED-ENCODI NGS
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 ANY-
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".

323 Effect on encodings

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

32.3.2  If the enclosing type is a choice type, the "Extended XMLChoiceValue" (see 17.5.1) for this alt€mptive of the
enclosed [type shall be the "ExtendedXMLValue" of the alternative (the second alternative in the
"ExtendedXMLChoiceValue" production).

NOTE - This "ExtendedXMLValue" for the alternative may be a single XML element or may be partial XML contept consisting
of multiple XML elements.

32.3.3  If the enclosing type is a sequence or set type, the "ExtendedXMLNamedValue'(fse¢ 17.6) for this|component
of the enclosed type shall be replaced by the "ExtendedXMLValue" of the componént,(the second alterngtive in the
"ExtendedXMLNamedValue" production).

NOTE - This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of mfiltiple XML
elementy.

32.3.4  If the enclosing type is a sequence-of or set-of type, the "ExtendedXMLDelimitedItem" (if used — gee 17.7) of
each repetifion shall be replaced by the "ExtendedXMLValue" enclosed‘in the "ExtendedXMLDelimitedItem"}

NOTE 1] - It is not possible to use UNTAGGED unless a GLOBAL- DEFAULTS of MODI FI ED- ENCODI NGS has beenp included in
the XER| encoding control section, in which case "ExtendedXMLValueList" is not permitted (see 17.7.2).

NOTE 2]— This "ExtendedXMLValue" may be a single XML elefigenit or may be partial XML content consisting of mpltiple XML
elementy.

32.3.5 If the type is an octetstring or bitstring type with'a contained "Type" without ENCODED BY, or an opgn type, the
"ExtendedXMLValue" shall be an "ExtendedXMLTypedValue" (not an "xmlhstring" or an "XMLBase64String").

NOTE - Such types do not match the definition of*ehdracter-encodable type (see 3.2.8). Subclause 32.3.5 implies that when they
have a fipal UNTAGGED encoding instruction, they.are always encoded as XML elements.

33 The USE- NI L encoding instruction

33.1 General
33.1.1  Tlhe "UseNillnstruetion" is:

[l

seNillnstruction ::=
USE=NI L TargetList
[USE- NI L "]" TargetList

33.1.2 he "TargetList  production is detined in 14.2.

33.1.3 This encoding instruction provides an optimized EXTENDED-XER encoding for a sequence with a 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 to a sequence type that has an OPTI ONAL component
without a final ATTRI BUTE encoding instruction. All the other components of the sequence type, if any, shall have a final
ATTRI BUTE or ANY- ATTRI BUTES encoding instruction, or shall be the sequence-of components supporting/a, USE- ORDER
or an EMBEP- 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, Pl - OR- COMWENT, UNTAGGED, USE-NI"L, USE- ORDHR or USE-
TYPE.

NOTE - Apart from UNTAGCED, the encoding instructions listed above are those that cana6t be applied to a type thjit has a final
UNTAGGED encoding instruction.

33.2.4 If the OPTI ONAL component is not a character-encodable type,«then it shall be a sequence, get, choice,
sequence-of, set-of type, an open type, or an octetstring or bitstring type with a contained "Type" and withoyit ENCODED
BY.

33.2.5 Ifthe OPTI ONAL component is a sequence type, none of ifs components shall have a final ATTRI BU[E or ANY-
ATTRI BUTES encoding instruction.

33.2.6  This encoding instruction shall not be assigned unless there is a GLOBAL- DEFAULTS MODI Fl ED- ENCODI NGS
encoding irstruction in the XER encoding control section:

33.2.7 A type with this final encoding instructionshall not also have any of the final encoding instructions) UNTAGGED
or USE- QNAME.

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

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

333 Hffect on encodings

33.3.1 Ifthe OPTI ONAE ¢omponent is absent (case b) of 33.1.4), then a nil identification attribute with namg "ni | " and
a value of dither "t r ye!"or "1" shall be added to the "AttributeList" of the enclosing element.

33.3.2  If the ©PTI ONAL component is present (cases a) and c¢) of 33.1.4), the nil identification attribute cqn either be
omitted (as| afencoder's option), or it can be added to the "AttributeList" of the enclosing element with a valpe of either
"f al se" of HORa : : Htnath i

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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