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Foreword

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

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

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

There is more than one set of encoding rules that can be applied to values of ASN.1 types. This Recommendation |
International Standard defines three sets of encoding rules that use the Extensible Markup Language (XML). These
encodmg rules aII produce an XML document compllant to W3C XML 1.0. The flrst set is called the Basic XML

J % L-XER, or
| encoding
rules are enerally used for applications using security- related features such as digital S|gnatures) The third set is
called the pxtended XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Rulés allow additional
encoders gptions, and take account of encoding instructions that specify variations of the BASIG-XER erfcodings in
order to support specific styles of XML documents (see below). The extended XML Encoding‘Rules are notfcanonical,
and there i no canonical form for these rules defined in this Recommendation | International:Standard.

There are nany aspects of an XML representation of data (such as the use of XML attributes instead of child elements,
or the use pof white-space delimited lists) whose use is a matter of style and XML designer choice. If a type|defined in
an ASN.1 [specification is encoded by BASIC-XER or by CXER, then there is asingle fixed style used fof the XML
representation, with no user control of stylistic features. This Recommendation+{ International Standard sgecifies the
syntax and semantics of XER encoding instructions which specify the stylistic\features of the XML in an EXITENDED-
XER encofding. XER encoding instructions can also be used to determinie)the possible insertion of XML [processing
instructions 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 or white-space.delimited lists, can also affect the size of an efcoding and

the easq with which it can be processed, so use of such features isinot 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.1types.
Clause 9 specifies the CXER encoding of ASN.1 types.

Clause 10 |specifies the EXTENDED-XER ené¢ading of ASN.1 types, referencing later clauses which defing the XER
encoding ipstructions.

Clauses 11 to 14 list and categorize theyXER encoding instructions and specify the syntax for their assignment 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 section (see Ree:-ITU-T X.680 | ISO/IEC 8824-1, clause 54).

Clause 15 (defines the order (ofyprecedence if XER encoding instructions are present in both an XER type prefix and in
an XER erfcoding control Section.

Clause 16 ppecifies the XER encoding instruction support for XML namespaces when using EXTENDED-XER.
Clause 17 ppecifies EXTENDED-XER encodings.

Clauses 1§ t0.39 specify:
a) the syntax of each XER encoding instruction used in a type prefix or an XER encoding control section;

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

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

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

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

Annex C is informative and contains examples of XER encoding instructions and of the corresponding
EXTENDED-XER encodings.
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Recommendation ITU-T X.681 (2021) | ISO/IEC 8824-2:2021, Information technology — Abstract
Recommendation ITU-T X.682 (2021) | ISO/IEC 8824-3:2021, Information technology — Abstract
Recommendation ITU-T X.683 (2021) | ISO/IEC 8824-4:2021, Information technology — Abstract

Recommendation ITU-T X.690 (2021) | ISO/IEC 8825-1:2021, Information technology — ASN.1

encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and

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

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

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

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

2.2 Additional references

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

HETEDREC 2141 (1002 LIRDALC
. T—Tr n\re c1=s.1 \J.\I\II)7 OUTAIN \Jy

+ IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.
4+ IETF RFC 3061 (2001), A URN Namespace of Object Identifiers.
4+ ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded,Character Set (UCS).

+  The Unicode Standard, Version 3.2.0, The Unicode Consortium. (Reading, MA, /Addison-Wesl|ey)

NOTE 1 — The graphics characters (and their encodings) defined by the above(teference are identical to those
defined by ISO/IEC 10646, but the above reference is included because jitlalso specifies the names of control
characters.

+  W3C XML 1.0:2008, Extensible Markup Language (XML) 1.0 _(Fifth Edition), W3C Recommendation,
Copyright ©2008 W3C® (MIT, ERCIM, Keio), https://www.w3:0rg/TR/2008/REC-xmI-200811126/ .

4+ W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © 1999 W3C
(MIT, INRIA, Keio ), http://www.w3.0rg/TR/1999/REC-Xml-names-19990114.

NOTE } The reference to a document within this Recommendation 4 International Standard does not give it, as a|stand-alone
documeht, the status of a Recommendation or International Standard.

NN NV
TTLAA.

3 Definitions

For the pyrposes of this Recommendation | Interpational Standard, the definitions of Rec. ITU-T X.680(| ISO/IEC
8824-1 ang the following definitions apply.

3.1 SN.1 Basic Encoding Rules (BER)

This Recogmmendation | International~Standard makes use of the following terms defined in Rec. ITU{T X.690 |
ISO/IEC 8B25-1:

) data value;

) dynamic conformance;

) encoding-(of a data value);
) receiver;

) ~ sender;

staticconformance

g

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

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

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

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

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

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

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

3.2.8 character-encodable type: An ASN.1 type to which an ATTRIBUTE encoding instruction can be applied
(see 20.2.1).

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

NOTE [L — An example would be a type identification attribute. The control namespace defaults tothe “/ASN.1| namespace
specifiefl in 16.9, but can be changed by the GLoBAL-DEFAULTS encoding instruction.

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

3.2.10 gnclosed (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC-XER encoding is encloged 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 rqot type (see
10.3.1 h) in an encoding.

3.2.11 dgnclosing element (of an ASN.1 type): An "ExtendedXMLTypedValue", "ExtendedXMLChdiceValue",
"ExtendedXMLNamedValue" or "ExtendedXMLDelimitedltem" ~that has as its "ExtendedXMLMalue" the
"Extended)XMLValue" encoding of the type (see 17.1, 17.5, 17.6 and'17.7).

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

NOTE } The enclosing type can be a sequence type, a set type, a choice type, a sequence-of type, a set-of type, an open type, or
an octetbtring or bitstring type (with a CONTAINING and without an ENCODED BY).

3.2.13 inal encoding instructions (for a type)i“The set of XER encoding instructions associated with f type as a
result of the complete ASN.1 specification, andwhich are applied in producing encodings of that type.

3.2.14 inherited encoding instructions:XER encoding instructions that are associated with the type identified by a
type refergnce.

3.2.15 amespace-qualified nanie: A name in an XML document that has an XML namespace prefix or js an XML
element ngme in the scope of an XML default namespace declaration.
NOTE + XML default namespace declarations affect only XML element names, not the names of attributes. A nameppace prefix
can be dpplied to either.

3.2.16 il identification attribute: An XML attribute that can appear on any element to identify whether the content
has a nil vglue (see-clause 33).

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

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 afmetrnphnc, pmr‘pdnr{ h\]/ an (nftrlhl m:) name-and-an nqunlc sign

3.2.26 ML 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 fhe start-tag
and the pmpty-element tag can contain attribute encodings.

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

3.2.28 ML document: A sequence of characters which conforms to the W3C XML 1:0-definition of document.

3.2.29 ML processing instruction: Part of an XML document which cafries information concprning the
processing|of some or all of that document (see W3C XML 1.0).

NOTE -} The processing instruction identifies the type of processing for which it is@ppticable, and is ignored in other| processing.
It could|be used to identify a style-sheet that is to be applied if the document is presented for human viewing.

3.2.30 ML prolog: The initial part of an XML document (which doesmot carry information about the value of the
ASN.1 type that has been encoded).

4 Abbreviations

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

CXER Canonical XML Encoding Rules

RDU Protocol Data Unit

JCS Universal Multiple-O¢tet Coded Character Set

URI Uniform Resource Identifier

UTC Coordinated~Universal Time

WTF-8 UCS Transformation Format, 8-bit form

ER XML Encoding Rules

ML . Extensible Markup Language

5
51 This Recommendation | International Standard specifies three sets of encoding rules:
—  Basic XML Encoding Rules (BASIC-XER);
—  Canonical XML Encoding Rules (CXER);
—  Extended XML Encoding Rules (EXTENDED-XER).
5.2 The basic set of encoding rules specified in this Recommendation | International Standard is BASIC-XER,

which does not in general produce a canonical encoding, and which does not provide any user control over the style of
XML which is produced.

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

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

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

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

Fncoding instructions specified Dy this Recommendation | Tnternational Standard

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

6.2 SN.1 forms a basic XML schema notation. The ASN.1 schema is used to define thelegntent and dtructure of
data using [ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XER encoding ingtructions.

6.3

6.4 ER encoding instructions are assigned to ASN.1 type definitions or to typeseferences using eithetf or both of
XER type|prefixes (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) and an XER ‘encoding control section} (see Rec.
ITU-T X.§80 | ISO/IEC 8824-1, clause 54). If encoding instructions are asso¢iated with a type definitiof, they are
carried with the ASN.1 type (through its type reference) into other type définitions and other ASN.1 mod Ies. When
EXTENDED-XER encodes a type that has XER encoding instructions,associated with some or all of its garts, those
final encoding instructions are applied and modify the EXTENDED-XER encodings that are produced.

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

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

ynamlc conformance for the baS|c XML Encoding Rules is specmed by clause 8, and dynamic cgnformance

7.2 tatic conformance is specified by those standards which specify the application of one or mofe of these
encoding rples.
7.3 Iternative encodings-are permitted by the basic XML Encoding Rules and by the extended XML Encoding

Rules as @an encoder's option,~ Decoders that claim conformance to BASIC-XER shall support all BASIC-XER
Decoders that.Claim conformance to EXTENDED-XER shall support all EXTENDED-XER encoding

7.4 o0 alternative encodings are permitted by the Canonical XML Encoding Rules for the encoding off 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.

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

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

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

8.2 The XML prolog

8.2.1 he XML prolog shall erther:
d) be empty; or

) shall consist of the following character sequences in order, and as an encoder's option|the lagt character
sequence may be followed by "white-space™ (see 8.1.4):

<?xml

version="1.0"
encoding="UTF-8"?>

8.2.2 The character sequences listed in 8.2.1 shall not contain "white-space”) ‘but shall be separated by a single
SPACE (3PR) character.

8.3 The XML document element

8.3.1 The XML document element shall be an "XMLTypedValue" as specified in Rec. ITU-T X.680 |
ISO/IEC 8B24-1, 16.2, with the changes and restrictions specifiedin the following subclauses of this clause 8]3.

8.3.2 Al occurrences of "ExternalTypeReference” wiithin the "XMLTypedValue" shall be replackd by the
"typerefergnce™ in that "External TypeReference".

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

8.34 Vhere 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 Igxical items or in "xmlbstring™or in "xmlhstring", the characters used shall be restricted to the "white-space™
specified ip 8.1.4.

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

8.3.6 The "XMCintegerValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9, shal| only be
"XMLSignedNumber".

8.3.7 The/"XMLEnumeratedValue" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 20.8, sha|l only be

"EmptyEIb ntEntmaratad! and tha "V Canpinnan YA\ /oA r\nrJ WAL CAtOYVA\Laliin® vapith A ~amnAnant that |S an

erteRtReratea—ahe—thRe ZevrcocguerictoTvorac—ar ZXVIEoTtToOTvaoroc—vv it o COTTooTcTTt

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

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

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

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

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

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

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

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

8.5 Encoding of the open type

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

NOTE { The use of the "xmlhstring™ alternative of "XMLOpenTypeFieldVal" is not-recommended in general, as there are no
mechanjsms to identify the encoding rules being used to produce the "xmlhstring?-in-an instance of an encoding. ¢ases where
this altdrnative may be convenient are when the message being encoded in XER\(€.g. for display purposes) is thg result of a
previous binary encoding and has not been completely decoded, or when there arebilateral agreements.

8.6 [Decoding of types with extension markers

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

8.6.2 Wnknown extensions in a sequence or set type“result in unexpected XML elements with names ditinct from
any of the hames of the next expected XML element,

NOTE } There may be multiple names for a knownh following XML element when optionality is present, but tHe extension
additior]s will always have names that differ fromall of these.

8.6.3 Unknown extensions in a choice\type result in a single unexpected XML element in place of @n element
corresponding to one of the known cheices. It will always have a different XML element name from that off any XML
element that encodes a known alternative of the choice type.

8.6.4 nknown extensions-ifikan enumerated type result in an XML element with an unexpected conterft, but with
no unexpegted XML elements.

8.6.5 Wnknown extensions arising from relaxation of a subtype constraint result in an encoding that can be a valid
encoding ¢f any valué©of the unconstrained type. Such encodings can produce unexpected content, but no dinexpected
XML elenjents.

i H VAW T AH 1
9 wdariurmoar AWIL Tricuun iy Tuics

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
9.11 The XML prolog shall be empty (see 8.2.1).

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

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

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

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

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

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

9.24 The fractional part shall be followed by an "E" (not an "

e") and by an exponent (which may be zero).
NOTE calu Y clU C CAPUIIC altc d caly UTDUTUUC JY 8 . 9

9.25 0 "+" sign shall be present either before the integer part or before the exponent.

9.3 itstring value

9.3.1 If the "XMLTypedValue" alternative of "XMLBItStringValue" (see Rec. ITU-T)-X/680 | ISO/IHC 8824-1,
22.9) can pe used (as specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 22.11), then it shall be used. Othgrwise, the
"xmlbstring" alternative shall be used with all "white-space" removed (see 8.3.4).

9.3.2 If the bitstring type has a "NamedBitList", there shall be no trailingszéero bits (see Rec. ITU{T X.680 |
ISO/IEC 8B24-1, 22.7).
9.4 Qctetstring value

If the "XMLTypedValue" alternative of "XMLOctetStringValue" {see“Rec. ITU-T X.680 | ISO/IEC 8824-1] 23.3) can
be used (a$ specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 23:4); then it shall be used. Otherwise, the "Ymlhstring"

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

he set type shall have the-elements in its "RootComponentTypeL.ist" sorted into the canonical ordgr specified
in Rec. ITU-T X.680 | ISO/IEE-8824-1, 8.6, and additionally for the purposes of determining the ordef in which
componenfs are encoded when_one or more component is a choice type with no ASN.1 tag, each such chdice type is
ordered as|though it has a tag/equal to that of the smallest tag in the "RootAlternativeTypeList" of that chojce type or
any such choice types nested within it.

9.6.2 he set elements that occur in the "RootComponentTypeList" shall then be encoded in the resulting sorted
order. After the-€lements in the "RootComponentTypeList", if any, have been encoded, the set elements that gccur in the
"ExtensionfAdditienList" shall be encoded in the order in which they are defined. (An example of this ordering ¢f elements
is provided inRec. ITU-T X.691 | ISO/IEC 8825-2, clause 21.)

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

9.7 Set-of value

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

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

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

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

9.10 GeneralizedTime

9.10.1  The encoding of a value of type "GeneralizedTime" shall terminate with the character "Z" (see*Rec. ITU-T
X.680 | ISD/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 zeras.” If the fragtional part
corresponds to 0, this string shall be wholly omitted together with the decimal point.

EXAMPLE

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

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

9.10.5 Midnight (GMT) shall be encoded as a string of the form:
TYYYYMMDDO000000Z"

where "YYYYMMDD" represents the day following the midnight in question.

EXAMPLE

The followings encodings are valid:
'119920521000000Z"
'1199206221234217"
'119920722132100.3Z"

The following encodings are invalid:

"119920520240000Z"; (midnight represented incorrectly)
19920622123421:0Z" (spurious trailing zeros)
19920722132100.30Z" (spurious trailing zeros)

9.11 T CTime

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"

"920722132100Z"
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The following encodings are invalid:

9.12

""920520240000Z2" (midnight represented incorrectly)
"9207221321Z2" (seconds of "00" omitted)

Open type value

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

9.13 The TIME type and the useful time types
The "XMLTimeValue" for these types shall be modified as follows:
a) all commas used as decimal signs shall be converted to full stop;
h he minutes digits for all time difference componen hat 3 rs shall be
emoved;
if an interval or recurring interval contains a start point and an end point, and the end.point cpntains the
dame time difference component as the start point, the time difference component of the end point shall be
emoved;
d) for a duration, and for a duration in an interval (or in an interval in a recurringinterval) expregsed with a
dtart point and a duration or with a duration and an end point, the value notation}shall be modified|to remove
Il zero time components except the least significant time component that (s jpresent in the instgnce of the
alue notation.
10 xtended XML encoding rules
10.1 General
10.1.1 he extended XML encoding rules (EXTENDED-XER) augment and modify BASIC-XER. They enable
ASN.1 to define the form and content of a much wider range of XML documents.
10.1.2 EXTENDED-XER extends BASIC-XER in threge main ways.

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

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

d) It requires decoders*to ignore (in the absence of encoding instructions) attributes from the control
namespace that\are unknown (for example, a schemaLocation attribute), and some known attrfibutes that
other XMLy toels may insert which may have different values from those that a conforming encoder can
insert (for'example, use of a type identification attribute). (See 10.2.10.)

10.1.3 Ilfan ASN.1specification does not contain any XER encoding instructions, then every BASIC-XER encoding

of any abs{ract yalue of an ASN.1 type is also an EXTENDED-XER encoding of the same abstract value of that type.
NOTE + The opposite is not true. Even in the absence of XER encoding instructions, there are EXTENDED-XER enfodings that
are not conforming to BASIC-XER encodings (see 10.1.2 aand 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:

10

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
"EncodinglnstructionAssignmentL.ist” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 54.2)

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

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

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

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

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

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

10.2 tXTENDED-XER conformance
|

10.2.1 an ASN.1 specification assigns XER encoding instructions in accordance with clauses 11to-17 slich that an
ASN.1 tyge or component has final encoding instructions that violate the restrictions specified injclauses 18 onwards,
then that ASN.1 specification is not in conformity with this Recommendation | International Stantard, even |if (without
the XER epcoding instructions) it would conform to all the requirements of Rec. ITU-T X.680 [/SO/IEC 882{-1.
NOTE + It is only occasionally illegal to assign an encoding instruction to a "Type", as it can be_hegated (removed from the set
of assogiated encoding instructions) by a further assignment. It is the final encoding ,instpuctions that normally determine
conformity of the specification. In some (but not all) cases, a final encoding instruction that'is not applicable to the tyjpe to which
it is being applied is ignored. If the clauses specifying the syntax and application of epeoding instructions identify cifcumstances
where g encoding instruction is ignored in the application of the final encoding ipstruetions, then clauses specifyinpy encodings
do not rformally mention the possible presence of that final encoding instruction,

10.2.2 A conforming EXTENDED-XER encoding of an ASN.1 type'with no final encoding instructions ghall be the
encoding groduced by the basic XML encoding rules (BASIC-XER)specified in clause 8, with the additiongl encoder's
options specified in 10.2.5 and 10.2.6.

NOTE { EXTENDED-XER decoders are required by 10.2.4 to accept and process W3C XML document type decldrations, but
these arg not generated by conforming encoders, and do not form"part of EXTENDED-XER encodings.

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

NOTE } The final encoding instructions are applied in an EXTENDED-XER encoding, and are also used by dgcoders and
validatdrs of EXTENDED-XER encodings.

10.2.4 EXTENDED-XER decoders (Wwhether MODIFIED-ENCODINGS Was used or not — see clause 26) shall process
any document type declaration (see W3C XML 1.0, 2.8) that is present, in accordance with the requiremengs for non-
validating | XML processors (see«W3C XML 1.0, 5.1). This processing shall be performed (conceptually) before
applying aJl other decoding requirements in this Recommendation | International Standard. EXTENDED-XER encoders
shall not ifclude a documenttype declaration.

10.25 An EXTENDED-XER encoder can (as an encoder's option) insert XML Processing Instructions or XML
Comment (in addition.t0any that might be required by clause 30) in the XML document element or XML pr¢log in any
position pgrmitted by-W3C XML 1.0. The syntactic form and semantics of XML Processing Instructions is gpecified 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  [ff thefe is no GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (seg| clause 26)
in the XER encoding control section, then:

a) the "XMLlIntegerValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9) may be either
"XMLSignedNumber" or "EmptyElementinteger", as an encoder's option; and

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

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

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

b) the "ExtendedXMLlIntegerValue" (see 17.4) shall be the "ModifiedXMLIntegerValue" alternative,
defined in 17.8; and
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<)

d)

e)

f)

)

NOTE 1 - This allows the use of a text value for "NamedNumber"s of an integer type, as an encoder's option,
but also modifies the syntax for numeric encodings of an integer value.

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

NOTE 2 — In the absence of a GLOBAL-DEFAULTS 0f MODIFIED-ENCODINGS, it cannot be "TextEnumerated"
(see 8.3.7 and 34.3).

the "ExtendedXMLRealValue" (see 17.4) shall be the "ModifiedXMLRealValue" alternative, defined in
17.9; and

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

the alternative of "XMLIdentifierList" in the "XMLBItStringValue" (see Rec. ITU-T X.680 | ISO/IEC
8824-1, 22.9) shall be "TextList" (see 10.2.8 b); and

the "XMLSequenceOfValue" and "XMLSetOfValue" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 26.3 and
28.3) shall be "XMI Delimitedltem" for all component types, with Table 5 ignored (see Rec. ITU-T

NOTE
MODIFI

X.680 | ISO/IEC 8824-1, 26.5); and

the "xmlhstring” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.13) shall not contain "White-3pace” (see
8.1.4); and

all occurrences of "white-space” that is either outside XML tags or inside the values of XML attributes
can 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 unless-there is a GLOBAL-DEFAULTS of
FD-ENCODINGS .

10.2.8 [f a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clguse 26) is

present in

g

10.2.9
validators

10.2.10 (
attribute in
shall not g
NOTE
permittg
examplé
being id
10.2.11 A
unambigug
componen

he XER encoding control section, then an EXTENDED-XER encoder ¢an.(as an encoder's option):

)

use the "TextInteger" alternative of "ModifiedXMLIntegerValue" (see 17.8), provided fthere is a
"NamedNumber" for the integer value in the type definition‘(see also 10.2.7 b);
NOTE 1 — The use of this encoding with named values that have been added in a later version can make the
abstract value represented unreadable by an implementation of an earlier version of the specification.

use "XMLIdentifierList" (see Rec. ITU-T X.680NSO/IEC 8824-1, 22.9) for an "XMLBItStiingValue",
provided the bitstring value to be encoded does-not contain any "one" bits that are not namdd bits (see
also 10.2.7 f);

NOTE 2 — The use of this encoding with named bits that have been added in a later version cgn make the
abstract value represented unreadabledyan implementation of an earlier version of the specification.

Vhere encoder's options are permitted in an EXTENDED-XER encoding, conforming deqoders and

shall accept all options.

Conforming decoders and yalidators shall accept, but may ignore, the presence of a type idgntification
any XML element of an eneading unless its presence and use is as specified in clauses 37 and 38. Encoders

Enerate such attributes_except as specified in clauses 37 and 38.

- Other XML tools may) insert such attributes. In general, an EXTENDED-XER decoder cannot easily dgtermine the
d value and meaning of type identification attributes. Their presence and value may be of use to an application if (for
) unexpected XML.child elements are present that are (as a decoder's option) passed to the application - rather than

nored or producing a fatal decoding error.

An ASN.1_specification is illegal unless it is possible, for all abstract values, for a decoder to| determine
uslyusing only the name of the XML tag and the contents of any previous XML element) the ASN.1

NOTE
element

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

he association cannot depend on the content of the XML element or gn its attributes or on any subse quent XML

NOTE 2 — This condition is always satisfied when there are no XER encoding instructions, but the inappropriate use of
UNTAGGED t0 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.

10.2.12 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.

12
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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 'Ehe XML document efement in an EXTENDED-XER encoding consists of a single XML elemerit that shall

be an "ExtendedXMLTypedValue" for the type being encoded (the root type). It can include attributes imits ptart-tag or
empty-element tag, and can have a content that includes both child elements (see W3C XML) and untaggefl text. The
child elemgnts may themselves have both attributes and a content that includes both child elementsiand’untagped text.

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

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

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

NOTE — Annex B describes the result of applying uNTAGGED as'the production of partial XML element content
that can combine with other encodings to form the XML elément content for some enclosing elemenf whose type
has not been UNTAGGED.

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

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

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

10.3.6  The transformation specified in 10.3.5 is performed conceptually after completion of the entir¢ encoding
process, and can be prevented by a PI-orR-COMMENT encoding instruction (see clause 30) producing one or more XML
Processing Instruction or XML-Camment elements between the start-tag and end-tag.

10.3.7  The associated preceding tag, the associated following tag, and the associated empty-element tag|are jointly
referred tol as the associated tags. The XML element names in the associated tags are called the associated fag names,
and are (ip the absenee-of final NAME and NAMESPACE encoding instructions) identifiers, type reference|names, or
"xmlasnltypename's-(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.36).

| I S i) . . (I | . | - - N L . . s
11 NULAUIUTT, TTdlabter SEU allu TEXATLAT TEITIS USEU T AL ETTCUUITTY TSt UL tiurts

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

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

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

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


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

ISO/IEC 8825-4:2021 (E)

114 The following lexical items are used in this Recommendation | International Standard:
comment (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.6)
cstring (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.14)
identifier (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.3)
modulereference  (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.5)
number (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.8)
typereference (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.2)
" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
"y (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
" (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-ReeHJ-TX-680-HSOHEC8824-11237)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
(see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
Mt (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
EEES (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.20)
net (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
"> (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.37)
YA (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.28)
o (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.29)
Additional| lexical items ("modified XMLNumber" and "modifiedXMLRealNumber") are defined and used in|17.8.3 and
in17.9.
12 IKeywords
121 The words specified in 12.3 and 12.4 below are used)in either or both of XER "EncodinglInstrugtion”s and
XER "EngodinglInstructionAssignmentList”s (in addition to some ASN.1 reserved words), and can appear in such
syntactic ¢onstructs only with the meaning assigned to~them in the following clauses of this Recommjendation |
Internatiorfal Standard, except as specified in 12.2.
12.2 KKeywords are not reserved words, but if an~ASN.1 "typereference” that is the same as a keyword ligted in 12.3
is needed lin an XER "Encodinglnstruction" or, ah XER "EncodinglnstructionAssignmentList", then the production
"ModuleAhdTypeReference" (see 14.2.2) shall\be used.
12.3 The keywords are:
AF[TER-TAG DEFAULT-FOR-EMPTY REPLACE
AF[TER-VALUE ELEMENT TEXT
ANY-ATTRIBUTES EMBED-VALUES UNCAPITALIZED|
ANY-ELEMENT GLOBAL-DEFAULTS UNTAGGED
AS IN UPPERCASED
AT[TRIBUTE LIST USE-NIL
BAFEG4 LOWERCASED USE-NUMBER
BEFORE-TAG MODIFIED-ENCODINGS USE-ORDER
BEFORE-VALUE NAME USE-QONAME
CAPITALIZED NAMESPACE USE-TYPE
COLLAPSE NOT USE-UNION
CONTROL-NAMESPACE PI-OR-COMMENT WHITESPACE
DECIMAL PREFIX
14 Rec. ITU-T X.693 (02/2021)
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12.4 Additional keywords are used in the "BuiltinTypeName" production (see 14.2.3), but these are all ASN.1
reserved words (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.38) and can never be used in ASN.1 as a "typereference".

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

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

a)

b)

type; or
NOTE 1 — Alternatives of the "ExtendedXMLValue" production include both the (unchanged) "

XMLValue"

production alternatives used in BASIC-XER, and alternative productions selected by XER encoding instructions.

change the associated tag name, the "AttributeName", or the value of the type identification attribute for

the encoding of that type; or

13.2 X
in an XER

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

specify the XML namespace name for type reference names and identifiers defined in aim AS
and recommend a namespace prefix to be used with that namespace; or

specify when a namespace-qualified name (instead of an unqualified name) (s t0 be used
element or as the name of an XML attribute; or

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

specify the insertion of one or more XML Processing Instructions-er XML Comments (see clay
1) before the associated preceding tag or the associated empty-element tag; or

2) between the associated preceding tag and the "ExténdedXMLValue"; 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).

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

Assignmeng using a type prefix is spegified in this clause. Assignment using an XER encoding contro

specified in
NOTE —

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

13.3 Tlhe XER "Encodinglnstruction” production is:

me]

Bncodinglnstruetion::=

Positivelnstruction
|(NegatinglInstruction

ositivelnstruction ::=

AnyAttributelnstruction

bd as the
N.1 module
n an XML

Artial XML
see Annex

se 30):

production

section is

lamantlnctriictian
—|—AFIy-E. HHEeH St et

| Attributelnstruction

| Base64Instruction

| Decimallnstruction

| DefaultForEmptyInstruction
| EmbedValueslInstruction

| GlobalDefaultsInstruction
| ListInstruction

| Namelnstruction

| Namespacelnstruction

| PIOrCommentlnstruction
| TextInstruction

| UntaggedInstruction

| UseNillnstruction

| UseNumberInstruction

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

| UseQNamelnstruction
| UseTypelnstruction

| UseUnionInstruction

| Whitespacelnstruction

Negatinglnstruction ::=
NOT Positivelnstruction
| Elementinstruction

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

in this clause.
NOTE 1 — The ELEMENT synonym is provided to avoid the double negative, and for human readability of specifications. It will
normally be used (|n opposmon to the ATTRIBUTE encodlng |nstruct|on) to |dent|fy the nature of top IeveI types in the ASN.1
module. s e-netthe o2 b 98s that do not
directly orrespond t0 XML attrlbutes or elements and will usually be UNTAGGED.
NOTE 4 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can_he/capcelled by a
subsequ¢nt UNTAGGED encoding instruction, but such usage is not recommended.

13.5 Hach use of a "Positivelnstruction” in an XER type prefix or in an XER encoding control section @ssigns that
XER encoding instruction to the corresponding "Type". Each of the alternatives of "Positivelnstruction™ (for example
"AnyAttributesInstruction™) has two alternatives. Only the first alternative of these shall beused in a type prefix.

13.6 If the "Type" in a "TypeAssignment” (see Rec. ITU-T X.680 | ISO/IEC/8824-1, 16.1) has findl encoding
instructiong, all uses of the corresponding "typereference” (in the module containing-the "TypeAssignment”|or in some
other modyle) inherit its final associated encoding instructions, except that apy\final NAME and NAMESPACE encoding
instructiong are not inherited.

NOTE —{ These two encoding instructions affect the XML name used in place af)a type reference name. Where the type reference
name is psed to define the type in a type assignment or the type of a component, it is not appropriate to inherit such fipal encoding
instructipns from its definition.

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

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

a) Not, indicating negation or removaklef‘encoding instructions of a given category; and
NOTE 1- This is present for_negating instructions (except "Elementinstruction™) and absent |for positive
instructions.

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

c) identification of astarget 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 alwjays "empty"
for the’'GLOBAL-DEFAULTS encoding instruction.

d) syntax;Specific to each encoding instruction category, providing details of the encoding instrugtion 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 mstructions Tor wnich the Keyword 1S a Ssulficient definition.

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

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

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

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

Encoding instruction Defining clause Category
AnyAttributesinstruction Clause 18 Any-attributes instruction
AnyElementinstruction Clause 19 Any-element instruction
Attributelnstruction Clause 20 Attribute instruction
Base64Instruction Clause 21 Base64 instruction
Decimallnstruction Clause 22 Decimal instruction
DefaultForEmptylInstruction Clause 23 Default-for-empty instruction
Elementlnstruction Clause 24 Element instruction
EmbedValuesInstruction Clause 25 Embed-values instruction
GlobalDefaultsInstruction Clause 26 Global-defaults instruction (but see 15.3)
ListInstruction Clause 27 List instruction
Namelnstruction Clause 28 Name instruction (but see 15.3)
Namespacelnstruction Clause 29 Namespace instruction
PiOrCommentlInstruction Clause 30 Pi-or-comment instruction(but see 14.3)
Textlnstruction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clause 32 Untagged instruction
UseNillnstruction Clause 33 Use-nil instruction
UseNumberInstruction Clause 34 Use-nuniber’instruction
UseOrderlInstruction Clause 35 Use=otder instruction
UseQNamelnstruction Clause 36 Wse*gname instruction
UseTypelnstruction Clause 37 Use-type instruction
UseUnionlnstruction Clause 38 Use-union instruction
Whitespacelnstruction Clause 39 Whitespace instruction

13.11  Hach of the alternatives of the "Positivelnstruction™ production is in a defined category of encoding|instruction
(or in somq cases encompasses multiple categories). The category of each encoding instruction is specified ih column 3
of Table 1 {but see also 15.3 for encoding instructions-that encompass multiple categories).

NOTE -} The categories of encoding instructionsyare used in 15.4 to determine the effect of multiple assignment|of encoding
instructipns.

13.12  Tlhe "TargetList" in all "Encoedinglnstruction" 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 apd 15.4), no matter how they are assigned. The result of multiple assignments of an XER encoding] instruction
of a given gategory is.specified in clause 15.

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

14.1  The encoding instruction assignment list

14.1.1 XER encoding instructions can be assigned to ASN.1 types using either the "Encodinglnstruction™ production
in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encoding control section.
Assignment using a type prefix is specified in clause 13. Assignment using an XER encoding control section is specified
in this clause.

14.1.2  The XER "EncodinglnstructionAssignmentList" production is:

EncodinglInstructionAssignmentL.ist ::=
Encodinglnstruction
EncodinglnstructionAssignmentL.ist ?

| "['* Encodinglnstruction
EncodinginstructionAssignmentList ?
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14.1.3 The "Encodinglnstruction" production is defined in 13.3. Each alternative of "Positivelnstruction" (for
example "AnyAttributesinstruction™) has two alternatives. An XER encoding control section shall contain only one of
the alternatives for "EncodinglnstructionAssignmentList”. If the first alternative is used, then the first alternative for
each of the alternatives of "Positivelnstruction™ shall be used. If the second alternative is used, then the second
alternative for each of the alternatives of "Positivelnstruction” shall be used.
NOTE — Each alternative of "Positivelnstruction” provides two alternative forms. The first is provided for historical reasons. The
second alternative form provides the matching "]" and moves the "TargetList" (if any) to the end of the production. It is provided
for similarity with the syntax used in the "EncodinglnstructionAssignmentList” of other ASN.1 encoding rule standards, and for
readability. The use of the second alternative of the "EncodinglnstructionAssignmentList" (and hence the second alternative of all
the alternatives of "Positivelnstruction™ within it) is recommended for new specifications.

14.1.4 Each use of an "Encodinglnstruction" in an XER encoding control section assigns that XER encoding
instruction to the occurrences of "Type" that are identified in the "TargetList" of the encoding instruction, or to the type
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 thg detailed syntax for each encoding instruction category are listed in Table 1. Categories of XER encoding
instructiong are also listed in Table 1.

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

14.2.1  General rules

14.2.1.1 The "EncodinglInstruction™ alternatives specify the XER encoding instruction that is being assigngd, and the
target(s) fof 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 efjtire module,
or all ocgurrences within the module of a built-in type or constructor can also bé«specified. Thus (using an XER encqding control
section) fa single "Encodinglnstruction” can be used to assign a particular XER.encoding instruction to all the types jn an ASN.1
module that require to have that encoding instruction assigned.

14.2.1.2 I identifying the target(s) for the assignment of an XER«€ncoding instruction, the production "TgrgetList" is
used. This |s defined in the following subclauses.
NOTE 1|— The "TargetList" production is referenced in clauses, 18 onwards.

NOTE P — The "TargetList" production has an "empty" alternative. This is the only permitted alterngtive if the
"Encodipglinstruction” is used in a type prefix (see 13.12). This subclause 14.2 considers only the use of the "TargptList" in an
XER eng¢oding control section.

14.2.1.3 Tfhe "TargetList" production is:

TjargetList ::=
Targets™," +
| empty

Tlargets ::=

Typeldentification

| BuiltinTypeldentification

| 1dentifiersinContext

| Andported Typesldentification

14.2.1.4 1If the /TargetList" is a list of one or more "Targets" productions, then each of the "Targets" ident|fies one or
more targets_(Type"s to which the encoding instruction is assigned), but can also provide qualifying information for the
encoding instriction restricting its application to encodings using a particular identifier in the target type definition, or to
the use of the empty element tags for control characters specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5.

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

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

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

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

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

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

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

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

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

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

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

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

3) (use of coMPONENTS) all "Type"s that are the top-level compaorents of the "Type" identifi¢d by the a)
form;

e) use of "ImportedTypesldentification” (see 14.2.5) identifies-all the "typereference”s in the IMPORTS 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 ¢an be used.
Identifiefs cannot be used if the "Type" is a type reference.

NOTE 74 — In general a component can be referenced by use of.a)\or d) above. If more than one component of a fype is to be
referencgd, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.

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

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 componen, using "*"
as the component identifier, for the purpase-0f assigning a targeted instruction to the "Type" that is the compgnent of the
sequence-of or set-of.

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

14.2.1.10 If a target is a dummy type reference within a parameterized assignment, then in each instantiption of the
parameterized assignment, the tafget inherits the final encoding instructions of the actual parameter (a "Typq'") assigned
to the dummy reference, \“\Such inheritance occurs before encoding instructions targeting the dummy reference are
assigned tq it. The spegification 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 2 —<There are no mechanisms provided to assign encoding instructions directly to the "Type™ of an actual parpmeter in an
instantiation Of a parameterized type.

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

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

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

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

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

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

The XER encoding instructions in the encoding control section could be:

AT

e = T =Y L T R 50 P T U W -
FTIRTDUTLE TICTUL TIN IVIY=T YT

YISt first IN My-Type.field2

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

—

he type definition with type prefixes is:
My-Type ::f SEQUENCE {
fieldl [ATTRIBUTE] INTEGER,
field2 CHQICE{
first [[LIST] SEQUENCE OF INTEGER,
seconld SEQUENCE OF OBJECT IDENTIFIER }}

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

Tlypeldentification ::=

ALL

| ModuleAndTypeReference
ComponentReference ?
QualifyingInformationPart ?

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

QomponentReference ::=

Componentlglist

GomponentldList::=
Componentld "." +

Gomponentid ::=
identifier
| e

| ALL

QualifyinglnformationPart ::=

Qualifyinglnformation

Qualifyinglnformation
identifier
| ALL

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

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

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

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

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

NOTE - This requires that the type referenced by the "ModuleAndTypeReference" be a sequence, set, choice, sequence-of or set-
of type definition, or a bitstring or an octetstring type definition with a contents constraint that contains a "Type".

14.2.2.7 Ij a subsequent "Componentld" (except the last) in the "ComponentldList" (if present) is an identifier that is
textually pesent as a component identifier in the "Type" identified by the previous "Componentld", then itzidentifies the
"Type" of that component. If it is not a component identifier that is textually present in the "Typé'l identified by the
previous "Qomponentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any farget.

NOTE -+ The first use of "Componentld" can refer to components introduced by a coMPONENTS, OF. Compongnts of those
compongnts cannot be identified by subsequent "Componentld"s.

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

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

b) the keyword ALL; the encoding instruction shall be assigneddo 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.

14.2.2.9 The "QualifyinginformationPart" shall not be present unless the "ModuleAndTypeReference|' with the
"ComponemtReference" (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 numbérs; or
e) restricted character string types.

14.2.2.10 The "identifier" alternative of "Qualifyinglnformation" shall not be used (nless the
"ModuleAnndTypeReference"” with the "ComponentReference™ (if present) identifies a single target that is not|a restricted
character sfring type, or identifies a target list all of whose types are the boolean type. The "identifier" phall be an

qualifying {nformation that\identifies that the encoding instruction applies only to encodings using that identifier.

14.2.2.11 The €rue and false alternatives of "QualifyingInformation” for a boolean type specify| qualifying
information that identifies that the encoding instruction applies only to the encoding of the TRUE or the FAISE abstract
values, respectively.

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

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

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

BuiltInTypeldentification ::=
BuiltinTypeName
BuiltinTypeQualifyingInformationPart ?
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BuiltinTypeName::=

BIT STRING

| BOOLEAN

| CHARACTER STRING
| CHOICE

| DATE

| DATE-TIME

| DURATION

| EMBEDDED PDV

| ENUMERATED

| EXTERNAL

| GeneralizedTime
| INSTANCE OF

| INTEGER

lwe}

oy ]

14232 T
occurrence
constructor

14233 T
14.2.3.4 T

NOTE
142.2.1

[NULL

| ObjectDescriptor

| OBJECT IDENTIFIER
| OCTET STRING

| oID-IRI

| REAL

| RELATIVE-OID

| RELATIVE-OID-IRI

| SEQUENCE

| SEQUENCE OF

| SET

| SET OF

| TIME

| TIME-OF-DAY

| UTCTime

| RestrictedCharacterStringType

uiltinTypeQualifyinglnformationPart ::

BuiltInTypeQualifyingInformation

uiltinTypeQualifyingInformation

identifier
| ALL

he "BuiltinTypeldentification” production specifies that the encoding instruction is to be applied t
5 within the module of the corresponding built-in type or of a type defined using the co

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

he "BuiltinTypeQualifyingInformationPart” shall not be present unless the "BuiltinTypeName" i
BIT STRING, ENUMERATED, INTEGER, Or a restricted character string type.

Only the arn form of "BuiltinTypeQualifyingInformation” is permitted for a restricted character stri
and the next subclause).

all textual
responding

BOOLEAN,

g type (see

14.2.3.5 The

midentifier”alternative of _"Bulltin TypeQualifymgrnformation”

not be used

unless the

"BuiltinTypeName" is BOOLEAN, and shall then be either true or false. It specifies qualifying information that
identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE abstract values,

respectively.

14.2.3.6 The ALL alternative of "BuiltinQualifyingInformation" specifies qualifying information that identifies that the
encoding instruction applies to all identifiers used in any instance of use of the "BuiltinTypeName" within the module
(or to all values of the BOOLEAN type definition, or to all the empty-element tags used in values of the specified restricted

character string type — see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.5).

14.2.4  Use of identifiers in context

14.2.4.1 The "ldentifiersinContext" production is:

IdentifiersInContext ::=

22

IdentifierList
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IN
Typeldentification

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

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

14.2.4.3 The "Type" identified by the "Typeldentification™ shall be a sequence, set or choice type, and is called for the
purposes of this clause the identified "Type".
NOTE — The "Typeldentification" in "Identifier_sInContext" cannot be _uged _for a_sequence-of or set-of type. Such use is prohibited

for clarity, a 1ld be no bose than direct use of "Typelden ation" in "Targ

14.2.4.4 Hach "identifier" in "ldentifierList" shall be the "identifier" of a component of the identified "Typef. The XER
encoding ipstruction is assigned to the "Type" of all the components of the identified "Type" that-have a jcomponent
"identifier"|in the "IdentifierList".

14.2.4.5 Tlhe use of ALL for "ldentifierList" specifies that all textually present components-(and all textuglly present
componentp of those components, to any depth) in the identified "Type" are targets té)which the XER encoding
instruction fis being assigned.

14.2.4.6 Tlhe use of coMpoNENTs for “IdentifierList” specifies that all components®(at the first level) of the identified
"Type" areftargets to which the XER encoding instruction is being assigned.

14.2.5 Use of imported types identification
14.2.5.1 Tlhe "ImportedTypesldentification" production is:

mportedTypesldentification ::=
ALL IMPORTS FROM modulereference

14.2.5.2 Tlhe "modulereference” shall be one of the "modulereferences used in one of the "GlobalModuleReferences"
of the impdrts 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 firjal encoding instructions produced by assignment in the exporting module have been assigned.

14.2.5.4 I an imported "typereference" is_exported from this module, the final encoding instructions inherfted by that
"typereference” in a module that imports-it are those inherited in this importing module, and are not gffected by
assignment of encoding instructions using-an "ImportedTypesldentification". This assignment affects only the use of the
type reference within this module.

15

=

lultiple assignment of XER encoding instructions

15.1 Qrder inwhich multiple assignments are considered

w

15.1.1 A "Typel"which is not a "typereference” has initially an empty set of associated encoding instructior

15.1.2 I encoding
instructions of the "Type" which was assigned to it when it was defined (possibly modified by encoding instructions
assigned to it in the imports list of an importing module — see 14.2.5).

15.1.3  Targeted encoding instructions for a "Type" (using an XER encoding control section) are assigned next, in the
order in which the targeted encoding instructions appear in the XER encoding control section. If the "Type" is identified
by more than one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments of the same
encoding instruction to that "Type", in the order in which the elements occur in the "TargetList".
NOTE — The effect of 15.1.2 and 15.1.3 means that targeted assignment to a "Type" in a "TypeAssignment" is always over-ridden
by a targeted assignment to a "Type" defined using the corresponding "typereference”, no matter which targeted assignment
appears first in the XER encoding control section. However, if a targeted assignment is made to all the components of a type, and
also to an individual component of that type, the effect will depend on the order of the encoding instructions in the XER encoding
control section.
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15.1.4  Prefixed encoding instructions (using a type prefix) assigned to a type are considered next, with the rightmost
(the innermost) prefixed encoding instruction considered first, and the leftmost (the outermost) prefixed encoding
instruction considered last.

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

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

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

15.2 Effect of assigning a negating encoding instruction

15.2.1  All assignments of a negating encoding instruction result in the removal (from the set of associatgd encoding
instruction§) of any encoding instruction of the same category. If there are no associated encoding-instructions of a
different cgtegory, the set becomes empty.

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

15.2.3  Hor those encoding instructions with multiple categories (see 15.3), a negating encoding instruction femoves all
the encodirg instructions in any of those categories.
NOTE —{ A negating encoding instruction never becomes part of the set of associated encoding;instructions.

15.3 Nultiple assignment of encoding instructions with multiple €ategories

15.3.1  Tfhe NaME and TEXT encoding instructions (see clauses 28 and 31)can be assigned to a type to either}
a) change the associated tag name (no "QualifyingInformation" present); or
NOTE — This applies only to the NaME encoding instruction.

b) change the "ExtendedXMLValue" encoding by previding a new name for a specified "identifler" present
in the type definition ("QualifyingInformation® present that is not ALL); or

c) change the "ExtendedXMLValue" encoding*by providing a modification to be applied to all 'lidentifier"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 I case 15.3.1 b), the encoding instruction for a specified "identifier” is treated as a different categgry from an
encoding instruction for any other "identifier®;-and from an encoding instruction for 15.3.1 a).

15.3.3 I case 15.3.1 c), the encoding instruction is expanded into a set of encoding instructions of typg¢ 15.3.1 b),
with one erjcoding instruction for each-"identifier" present in the type definition.

15.3.4 he PI-OR-COMMENT éncoding instruction (see clause 30) has four categories, corresponding fo the four
alternativeq for "Position".

15.35 bject to 15,313 to 15.3.4, subclause 15.4 specifies the rules for multiple assignment of XER encoding
instructiong.

15.3.6 ach (f)the alternatives of the GLOBAL-DEFAULTS encoding instruction is a separate category, but each
category of| this,encoding instruction shall be assigned at most once.

154 Multiple assignment of XER encoding instructions of the same category

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

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

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

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

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

155

155.1 Table 2 specifies the permitted combinations of final encoding instructions for a "Type" when a
GLOBAL-DEFAULTS 0f MODIFIED-ENCODINGS has been used. Column 1 lists all encoding instructions. Column 2 lists all
the encoding Instructions that can be used Iin combination with the column 1 encoding instruction as findl encoding
instructiong, 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.

Permitted combinations of final encoding instructions

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

Encoding instruction Permitted other encoding instructions

ANY-ATTRIBUTES (see clause 18)

ELEMENT, NAME, NAMESPACE

ANY—EILEMENT (see clause 19)

ELEMENT, NAME, NAMESPACE

ATTRIBUTE (see clause 20)

BASE64, DECIMAL, ELEMENT, \LIST, NAME, NAMESPACE,
USE-NUMBER, USE-ONAME, (USE-UNION, WHITESPACE

TEXT,

BASE{4 (see clause 21)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMHBSPACE,
PI-OR-COMMENT, UNTAGGED

DECIMAL (see clause 22)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMKESPACE,
PI-OR-COMMENT,\ UNTAGGED

DEFAULT-FOR-EMPTY (see clause 23)

BASE64, DECIMAL, ELEMENT, EMBED-VALUES, LIST, NAME,
NAMESPACEY, \PI-OR-COMMENT, TEXT, USE-NIL, USE-NUMHBER,
USE-ORDER, USE-QNAME, USE-UNION, WHITESPACE

ELEMENT (see clause 24)

Equivalént to NOT UNTAGGED

EMBEQ-VALUES (see clause 25)

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

LIST |(see clause 27)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,
PI-OR-COMMENT, UNTAGGED

NAME [(see clause 28)

No restrictions

NAMESYPACE (see clause 29)

No restrictions

PI-OR-COMMENT (see clause 30)

BASE64, DECIMAL, DEFAULT-FOR-EMPTY, ELEMENT, EMBED-
VALUES, LIST, NAME, NAMESPACE, TEXT, USE-NIL,
USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION,
WHITESPACE

TEXT |(see clause 31)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMHESPACE,
PI-OR-COMMENT, UNTAGGED

UNTAGQGED/ (see clause 32)

BASE64, DECIMAL, LIST, NAME, NAMESPACE, TEXT, USH-
’ - ’ - ’

USE-NIL (see clause 33)

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

USE-NUMBER (see clause 34)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,
PI-OR-COMMENT, UNTAGGED

USE-ORDER (See clause 35)

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

USE-QNAME (see clause 36)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,
PI-OR-COMMENT, UNTAGGED

USE-TYPE (see clause 37)

ELEMENT, NAME, NAMESPACE, PI-OR-COMMENT

USE-UNION (see clause 38)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE,
PI-OR-COMMENT, UNTAGGED

WHITESPACE (see clause 39)

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

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

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

Encoding instruction Permitted other encoding instructions

ANY-ATTRIBUTES Not permitted

ANY—EILEMENT Not permitted

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

BASE{4 ATTRIBUTE, NAME, PI-OR-COMMENT

DECIMAL Not permitted

DEFAULT-FOR-EMPTY Not permitted

ELEMENT Not permitted

EMBEQ-VALUES Not permitted

LIST ATTRIBUTE, NAME, PI-OR-COMMENT

NAME ATTRIBUTE, BASE64, LIST, PI-OR-COMMENT, TEXT, USE-

NUMBER, WHITESPACE

NAMESPACE Not permitted

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

TEXT ATTRIBUTE, NAME, PI-OR-COMMENT

UNTAGGED Not permitted

USE-NIL Not permitted

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

USE-QRDER Not permitted

USE-QNAME Not permitted

USE-TYPE Not permitted

USE-UNION Not permitted

WHITHSPACE ATTRIBUTE, NAME, PI-OR-COMMENT
16 XER encodinginstruction support for XML namespaces and qualified names
16.1 W3C XML Namespaces defines concepts and rules governing necessary qualifiers and mechanisns to ensure
that an XNIL elementyname or attribute name can be correctly identified with a corresponding specificgtion of the
associated $emantics:
16.2 WSC XML Namespaces deflnes an XML namespace as a collectlon of unamblguous names, identified by a

URI, which-are-tsed-Hx<Mi—doetmenis-as-element-types-ane-attribttenarme a-Ramespace is
called the namespace name. In this Recommendatlon | Internatlonal 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 XML QName
(see W3C XML Schema, Part 2, 3.2.18).

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

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

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

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

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

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

the following subclauses, the term "ASN.1 namespace" refers to the namespace’ whose|name and
recommended prefix are specified in 16.9. The term "assigned namespace" refers to the namespace assigned by the
encoding instruction to a type. If generated names are not from the ASN.1 namegpace, and therg is no such
assignment| of a namespace name, then the XML element names, XML attribute names, andcvaldes of type identification

all the subclauses of this 16.8, the element names and attribute nameS/in the XML tags (whpther XML
empty-elenent tags or start tags) are namespace-qualified names in an encoding if<and only if the generating|'Type" has
a final NAMESPACE encoding instruction.

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

16.8.3  Hlement names in XML empty-element tags used for.values of the integer, enumerated, bitstring| types, and
special valpes of real types (see Rec. ITU-T X.680 | ISO/TEC 8824-1, 19.9, 20.8, 21.6 and 22.9) will] always be
unqualified names (see 16.7) in an encoding of these types,

16.9 The namespace of the type identification attribute (see clause 37) and of the nil identification atfribute (see
clause 33) |s the control namespace, which is, by default, the ASN.1 namespace, unless a different control ngmespace is
specified y a GLOBAL-DEFAULTS encoding -instruction (see clause 26). The ASN.1 namespace has ja name of
"urn:o0id{2.1.5.2.0.1" (see 40.3), and a recommended namespace prefix of "asn1i". (See also 26.3.2.)

16.10  Hor an octetstring type with a‘¢antents constraint that specifies an EXTENDED-XER encoding, dny abstract
value of the octetstring type shall be a-complete EXTENDED-XER encoding of a value of an ASN.1 typg (see Rec.
ITU-T X.682 | ISO/IEC 8824-3, 115 and 11.6), and shall contain all necessary namespace declarations for gll prefixed
and unprefixed qualified namespresent in the octetstring abstract value.

NOTE -{ Such an octetstring type is encoded as an "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 ip the octet string:

16.11  When an‘epen type is encoded as an "xmlhstring" or "Base64XMLOpenTypeFieldVal", and the endoding rules
used for the cortained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" shall be
the hexadegimal or base64 representation (respectively) of an octet string that is a complete EXTENDED-XER encoding

f I bf tho contarond thonn  ond chall aontais o1l o n-narackace-daclaratiana faor all neafivad o f d
OT a value sttre-cehtatiea Cy ey ara— ST Ot T ol e CCSSUry - o ic SPpuC Ut TTIaratroTis— ToT ot ITCTTACU TS Unpl’e IXe€

qualified names present in it.

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

17 Specification of EXTENDED-XER encodings

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

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

1714 " PR PP Dol -Pe ) | PP P ol L W J
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17.1.5 "ExtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue" of the type-ident
"TypeNamgOrModifiedTypeName".

2
I

17.1.6  The second alternative of "XMLTypedValue" (use of an XML empty-element tag) can be used
instance of|the "ExtendedXMLValue" production is empty.

NOTE - If the "ExtendedXMLValue™ production was an "xmlcstring" containing only "white<Spaee”, this would n
and the gecond alternative could not be used.

17.2 The "TypeNameOrModifiedTypeName' production
17.2.1  "['ypeNameOrModifiedTypeName" is:

—

ypeNameOrModifiedTypeName ::=
NonParameterized TypeName
| QualifiedOrUnqualifiedName

17.2.2  "NonParameterizedTypeName" is defined in Rec.dFU-T X.680 | ISO/IEC 8824-1, 14.2, and
specified i that subclause and in Rec. ITU-T X.680 | ISO/IEC 8824-1, 14.3 to 14.7) as an XML elemen
identifies ah ASN.1 type.

17.2.3  "QualifiedOrUnqualifiedName" is specifie@’in 29.3.2. The "QualifiedOrUnqualifiedName" alternat
used if andl only if there is a final NAME or NAMESPACE encoding instruction applied to the type (see
otherwise the "NonParameterizedTypeName" shall be used.

17.3 The "AttributeList" production
17.3.1  Tlhe "AttributeList" is:

AttributeList ::=
Attribute AttributeList
| empty,

17.3.2  The "Attribute" is defined in 20.3.3.

fied by the

only if an

Dt be empty,

s used (as
name that

ve shall be
clause 28),

17.3.3  TheMAttributeList" shall be empty unless the application of final encoding instructions requires

ts use (see

clauses 20, 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
17.41 "ExtendedXMLValue" is:

ExtendedXMLValue ::=
ExtendedXMLBuiltinValue
| ExtendedXMLObjectClassFieldValue
| empty
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ExtendedXMLBuiltinValue ::=
XMLBItStringValue

| XMLBooleanValue

| ExtendedXML CharacterStringValue
| ExtendedXMLChoiceValue

| XMLEmbeddedPDVValue

| ExtendedXMLEnumeratedValue
| XMLExternalValue

| XML InstanceOfValue

| ExtendedXMLIntegerValue

| XMLIRIValue

| XMLNullValue

| XMLODbjectldentifierValue

| ExtendedXMLOctetStringValue
I Extended XML Real\alue

| XMLRelativelRIValue

| XMLRelativeOIDValue

| ExtendedXMLSequenceValue

| Extended XML SequenceOfValue
| Extended XML SetValue

| Extended XML SetOfValue

| ExtendedXMLPrefixedValue

BxtendedXMLCharacterStringValue ::=
ExtendedXMLRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

BxtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

xtended XML ObjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

BxtendedXMLOpenTypeFieldVal ::=
Extended XML TypedValue

| Base64XMLOpenTypeFieldVal
| xmlhstring

BxtendedXMLOctetStringValue’::=
ExtendedXMLTypedValue

| Base64XMLOctetStringValue
| xmlhstring

HxtendedXMLRealValue ::=
XMLReatValue
| ModifiedXMLRealValue

BxtendedXML IntegerValue ::=
XML IntegerValue
MModified XML IntegerValue

ExtendedXMLPrefixedValue ::=
ExtendedXMLValue

M

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

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

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

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

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

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

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

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

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

Hxtended XML ChoiceValue ::=

"<" & TagName AttributeList "">"
ExtendedXMLValue

"</" & TagName "'>"

| Extended XML Value

TlagName ::=
IdentifierOrModifiedldentifier
JentifierOrModifiedldentifier ::=
identifier

| QualifiedOrUnqualifiedName
17.5.2  Tfhe "QualifiedOrUnqualifiedName" is defined in 29:3.2. The "QualifiedOrUnqualifiedName" shal| be used if
and only ifjthere is a final NaAME encoding instruction (see clause 28), or a final NAMESPACE encoding instruc{ion applied
to the type [see clause 29), otherwise the "identifier" shallbe used.

NOTE —{If "identifier" is used, then the encoding cannot-nclude an XML default namespace declaration with a scope that includes
the use df that "identifier" (see 16.7).

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

1754 The "ExtendedXMLValue" inc both alternatives of the "ExtendedXMLChoiceValue" shdll be the
"ExtendedXMLValue" of the selected alternative of the choice type.

17.5.5 Tlhe 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 choice type-has a USE-TYPE or USE-UNION final encoding instruction (see clauses 37 and 39).

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

17.6 The > *Extended XMLSequenceValue™ and ""ExtendedXMLSetValue' productions

17.6.1  The “EXtendedXVESequence Vatue and-“ExXtendet XM Setvatoe “are:

ExtendedXMLSequenceValue ::=
ExtendedXMLComponentValueL.ist
| empty

ExtendedXMLSetValue ::=
ExtendedXMLComponentValueL.ist
| empty

ExtendedXMLComponentValueList ::=
ExtendedXMLNamedValue
| ExtendedXMLComponentValueList ExtendedXMLNamedValue

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

"</" & TagName ">
| ExtendedXMLValue

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

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

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

17.6.5 The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValug™,'shdll be the
"ExtendedXMLValue" of the component of the sequence or set type.

17.6.6  Tlhe second alternative of "ExtendedXMLSequenceValue" and "ExtendedXMLSetValug" shall be used if and
only if the glternative has an UNTAGGED final encoding instruction (see clause 32).

17.7  The "ExtendedXMLSequenceOfValue™ and ""Extended XMLSetOfValue™ production
17.7.1  Tfhe "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValué™ are:

BxtendedXMLSequenceOfValue ::=
ExtendedXMLValueList

| ExtendedXMLDelimitedItemL.ist
| empty

| ExtendedXMLListValue

Bxtended XML SetOfValue ::=
ExtendedXMLValueL.ist

| ExtendedXMLDelimitedItemList
| empty

| ExtendedXMLListValue

BxtendedXMLValueList ::=
ExtendedXMLValue@pEmpty
| ExtendedXMLValueOrEmpty ExtendedXMLValueL.ist

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

HxtendedX Mi_PelimitedltemList ::=
ExtendedXMLDelimitedltem
FExtendedXMLDelimitedltem ExtendedXMLDelimitedItemList

xtendedX ML Delimitedltem ::=
2 & TypeNameOrMedifiedypeName—Attributeist—>—
ExtendedXMLValue
"</" & TypeNameOrModifiedTypeName **>
| <" & ldentifierOrModifiedldentifier AttributeList **>"
ExtendedXMLValue
"</" & ldentifierOrModifiedldentifier **>"
| ExtendedXMLValue

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

[72]

m
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17.7.3  The "ExtendedXMLListValue" is defined in 27.3.2. These alternatives of "ExtendedXMLSequenceOfValue"
and "ExtendedXMLSetOfValue" shall be used only if there is a final LIST encoding instruction (see clause 27) on the
sequence-of or set-of type.

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

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

17.7.4.2 If the component of the sequence-of or set-of type (after ignoring any occurrences of "TypePrefix") is not a
"typereference" or an "ExternaITypeReference then the "TypeNameOrMod|f|edTypeName shall be the
"xmlasnltypename it-in type of the
component] possibly modified in accordance W|th any fmal NAMESPACE encodmg instruction applied to the component
(see clause|29).

17.75 he second alternative of the "ExtendedXMLDelimitedltem" shall be used if and onlyif the sequience-of or
set-of type| contains an "identifier" and the component does not have a final UNTAGGED eriegding instrjiction. The
"Identifier@rModifiedldentifier" shall be that "identifier”, possibly modified in accordangg with any final NaME and
NAMESPACE encoding instructions applied to the component (see clauses 28 and 29).

17.7.6 he third alternative of "ExtendedXMLDelimitedltem” shall be used if @nd”only if the compopent of the
sequence-of or set-of type has a final UNTAGGED encoding instruction (see clause 32)
17.7.7 he "ExtendedXMLValue" in all the alternatives of the "ExtehdedXMLDelimitedltem” shall be the

he "TypeNameOrModifiedTypeName” in the 'ExtendedXMLValueOrEmpty" shall| be the
"xmlasnltypename" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1vTable 4, corresponding to the built-in|type of the
component] possibly modified in accordance with any final NAMESPACE encoding instruction applied to the |component
(see clause|29).

17.8
17.8.1

he ""Modified XML IntegerValue" production
he "Modified XML IntegerValue" is:

odifiedXML IntegerValue ::=
ModifiedXMLSignedNumper
| TextInteger

ModifiedXMLSignedNumber ::=
modifiedXMLNumber

| =" & modifiedX MLNumber
| "'+" & modifiedXMLNumber

17.8.2  This alternative of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL{DEFAULTS
encoding irnstruction.with a MODIFIED-ENCODINGS Keyword is assigned.

17.8.3  The/‘medifiedXMLNumber" lexical item shall consist of one or more digits.
NOTE 1l—The "modifiedXMI number" lexical item is mapped ta an integer value hy interpreting it as decimal notatiah.

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.

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

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

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

17.9.3  The "modifiedXMLRealNumber" lexical item shall consist of an integer part that is a series of one or more
digits, and optionally a decimal point (.). The decimal point can optionally be followed by a fractional part that is one or
more digit The infpgpr part, decimal pninf or fractional part (\A/hir‘hr—\\/pr is last Inrncpn'r) can nprinnnlly he followed by an
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, 12.9) lexicalnitem pnly because
it permits 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 alternative
of "ModifipdXMLNumericRealVValue”, as an encoder's option. Any negative real value shall"be encoded using the
second alternative of "ModifiedXMLNumericRealValue”. The real value minus zero shalt)be’encoded using|the second
alternative.

17.9.5 The "XMLDecimalMinusZeroRealValue" is defined in 22.3.2 and shallhonly be used as specified in that
subclause.

NOTE - The peciMaL encoding instruction defined in 22.3.2 provides this production as an alternative representption for the
positive ero abstract real value, but requires that the minus zero abstract value be excluded from the type to which it i applied.

18 The ANY-ATTRIBUTES encoding instruction

18.1 General
18.1.1  Tfhe "AnyAttributesinstruction” is:

h >3

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

NamespaceRestriction ::=
FROM URIList
| ExcEPT URIList

URIList ::=
QuotedURIorAbsent
| URIList~QuotedURIorAbsent

QuotedURIlorAbsent ::=
QuotedURI
|/ABSENT

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

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

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

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

18.1.6  The FroM and EXCEPT clauses (if present) identify lists of namespace names, or the special keyword ABSENT.
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18.1.7 FROM restricts attribute names to be namespace-qualified names from one of the specified namespaces. If
ABSENT is present in the "URIList", unqualified names can also be used.

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

18.2 Restrictions

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

18.2.2 A type with this final encoding instruction shall only be used as a component of an enclosing sequence or set
type, and the component shall not be marked opPTIONAL or DEFAULT. There shall only be one such component in the
enclosing type.
18.2.3 seguence-of-orset-eftype-with-thisHral-ercodingastrochonisreguireato-haveaeenstrattapplied (o it
that imposgs the format and content specified in 18.2.6 to 18.2.11 on each occurrence of the UTF8string, \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:

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

18.2.4  Tfhere shall be no final UNTAGGED encoding instruction on either the type) that has this fingl encoding
instruction for on the enclosing type.

18.2.5 Hach "URIList" shall contain at most one occurrence of ABSENT.-and shall not contain two identical
"QuotedURI"s.

18.2.6  Tfhe format of each uTF8string shall conform to the production "AnyAttributeFormat":

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

18.2.7 See 29.1.4 for the definition of the "URI" pfoduction, and 29.1.7 for the definition of the ['NCName"
production] The "xmlcstring"” lexical item is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.

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

18.2.9 If there is a "NamespaceRestriction" of ExCeEpT, then the "URI" in "AnyAttributeFormat” shall{not be the
"URI" in a['QuotedURI" in the "URILIst"}, and shall not be absent if the keyword ABSENT occurs in the "URIList".

18.2.10 Tfhe "xmlcstring” shall_be a syntactically correct XML attribute value (defined in W3C XML, clause 3)
preceded and followed by eithiera single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
character.

18.2.11 Application ofythis encoding instruction and the ATTRIBUTE encoding instruction to different conpponents 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 MODIFIED-ENCODINGS
encoding instfuction 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 LIST, PI-
OR-COMMENT OI UNTAGGED.

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

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

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

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

18.3.3  The encoder shall:

-4:2021 (E)

20) of the

a) treat each "URI" that is present in a UTF8String as requiring that the following "NCName" (the attribute
name) be namespace-qualified with the namespace specified by the "URI", and treat the absence of a
"URI" in a uTF8String as specifying that the following "NCName" shall not be namespace-qualified, and

shall then remove the "URI" from the uUTF8String; and

b) insert into the encoding any necessary namespace declarations with scopes that include the inserted
attributes, in order to ensure that the required namespace-qualification of the "NCName"s identified in a)

above can be achieved; and

c) insert each uTF8string (after the "URI" has been removed) as an attribute in the enclosing element,
inserting namespace prefixes as necessary before each "NCName" in order to ensure that the requirements

of a) abhove are satisfied

18.3.4

18.35 n EXTENDED-XER decoder shall generate a UTF8String in the format of 18.2.6,for’each attr
enclosing glement that is not from the control namespace, and whose name is not that of the identifier (possib

he order of all attributes in the enclosing element (resulting from the presence of one or more corlponents of
the enclosing type with a final ATTRIBUTE Or ANY-ATTRIBUTES encoding instruction) is an encoder;s,eption

bute in the
y modified

in accordarjce with any final NAME or NAMESPACE encoding instructions) of another compaonent of the enclosifg type that

has a final ATTRIBUTE encoding instruction.

19 he ANY-ELEMENT encoding instruction
19.1 eneral
19.1.1 he "AnyElementInstruction™ is:
nyElementinstruction ::=

ANY-ELEMENT TargetList NamespaceRestriction ?

| ANY-ELEMENT NamespaceRestriction 2<*]" TargetList
19.1.2 he "TargetList" production is defined in. 14.2.
19.1.3 he "NamespaceRestriction" is definegd\in 18.1.
19.14 his encoding instruction enablgs-an ASN.1 type that is an octetstring or a UTF8string to provide the

specificatign of a single XML element,

NOTE -{ The content and attributes of the XML element are unrestricted. It may have attributes or child elements, gnd names of

choice, sequence, set,_sequence-of or set-of type. If it is a top-level type, the type reference name is ignore
component] the identifier is ignored.

Restriction”

he type with'this final encoding instruction may be the root type of the encoding, or may be a component of a

d. Ifitisa

19.2 Restrictions

19.2.1  An ASN.1 type shall not have this final encoding instruction unless it is an octetstring or a UTF8String type

restricted as follows:

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

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

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

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

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

AnyElementFormat ::=
xmlcstring

19.2.5 The "xmlcstring” shall be a syntactically correct XML element defined in W3C XML 1.0 and W3C XML
Namespaces.

19.2.6 Ii shall use only namespace prefixes that are declared in namespace declarations present in the "xmjcstring”. If
there are unprefixed qualified names, a corresponding default namespace declaration shall be present.

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

19.2.8 If there is a "NamespaceRestriction" of FroM, then the root element of the fast-infoset docunjent (case a
of 19.2.1) pr the (outermost) element name in "AnyElementFormat" (case b of 19.2.19shall be the '[URI" in a
"QuotedURI" in the "URIList", and may be absent only if the keyword ABSENT occurs in-the"URIList".

19.2.9  If there is a "NamespaceRestriction" of EXCEPT, then the root element.@f{the fast infoset docunjent (case a
of 19.2.1) ¢r the (outermost) element name in "AnyElementFormat” shall not bejthe "URI" in a "QuotedWRI" in the
"URIList",jand shall not be absent if the keyword ABSENT occurs in the "URIList".

19.2.10 This encoding instruction shall not be assigned unless there is a(GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the XER encoding control section.

19.2.11 A type with this final encoding instruction shall not™also have any of the final encoding |nstructions
ATTRIBUTE, BASE64, DEFAULT-FOR-EMPTY, PI-OR-COMMENT, UNTAGGED Of WHITESPACE.
NOTE -{ The following final encoding instructions can never-occur together with this final encoding instruction Hecause their
applicatipn to the type is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NYMBER, USE-
ORDER, YSE-QNAME, USE-TYPE, USE-UNION.

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

19.3 Hffect on encodings

19.3.1  When this encoding instruction;is applied to an octetstring, an EXTENDED-XER encoder shall conyert the fast
infoset document in the octetstring to an XML document, and shall include the root element of that XML document in
the encodirg in place of an XMLs:element that would otherwise be generated for this component (ignoring tte identifier
of the component), or for the roottype.

19.3.2 hen this encading instruction is applied to a uTF8string, an EXTENDED-XER encoder shall finclude the
abstract vaJue of the UTF8string in the encoding as an XML element in place of an XML element |that would
otherwise Re 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 UTF8string, except as specified in 19.3.3.

19.3.3 ny.‘namespace declarations that are present in the element and are identical to namespace declaratipns that are
in-scope at the point of inserfion may (but need not) be removed, as an encoder's opfion.
NOTE — Changing, moving, or deleting other namespace declarations in the uTF8string 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.

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

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

20.1 General
20.1.1  The "Attributelnstruction" is:

Attributelnstruction ::=
ATTRIBUTE TargetList
|  ATTRIBUTE '']" 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 are character-
encodabfetypesitiat-hasafinatusE-unToNencodinginstroction:

20.2 Restrictions

20.2.1  An ASN.1 type shall not have this final encoding instruction unless it has at least one “ExtendedXXMLValue"
encoding (faking account of encoder's options), for each of its abstract values, that does not contain any XML tags and
does not rey on the use of "xmlhstring" (if the type is an open type or octetstring type) orXmlbstring" (if the type is a
bitstring type) or on a final UNTAGGED, ATTRIBUTE, Or ANY-ATTRIBUTES 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 ATTRIBUTE€nc0ding instruction has to be|restricted so
that it dges not contain any of the control characters listed in Rec. ITU-T X.680 | ISO/HEC 8824-1, Table 3 (Escape spquences for
control dharacters in an "xmlcstring"), or has to have a final Basgé4 encoding instruction.

NOTE 2— This does not include open types, or octetstring and bitstring types with*CONTAINING without ENCODED |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 bg satisfied for
all abstact values, but conforming encoders cannot generate encodings in which the "ExtendedXMLValue" Violates this
restrictign (see 20.3.14).
20.2.2 A type with this final encoding instruction shall only be used as a component of a sequence or set type.
NOTE —{ The component may be OPTIONAL Or DEFAULT.

20.2.3  Tlhere shall be no final UNTAGGED encoding instruction on either the type that has this fingl encoding
instruction or on the enclosing type that contains.it'as a component.

20.2.4 I the final encoding instructionsfon” other components of the enclosing type include either this encoding
instruction pr the ANY-ATTRIBUTES encoding instruction, 20.3.11 shall not be violated.

20.2.5 A type with this final encoding instruction shall not also have any of the final encoding instrugtions ANy-
ELEMENT, DEFAULT-FOR-EMPTYSPT-OR-COMMENT Of UNTAGGED.

NOTE - The following final encoding instructions can never occur together with this final encoding instruction ecause their
application to the type is forbidden: ANY-ATTRIBUTES, EMBED-VALUES, USE-NIL, USE-ORDER, USE-TYPE.

20.2.6  Tlhere shall be-ro qualifying information in the "TargetList".

20.3 Hffect on encodings

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

20.3.3  The "Attribute" production is:

Attribute ::=
AttributeName

QuotedValue

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

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

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

ControlAttributeName ::= QualifiedName
CharacterEncodableValue ::= Extended XML Value

20.3.4  The "ldentifierOrModifiedldentifier" production is defined in 17.5.1, and its use in the context of this encoding
instruction is defined in 17.6.3.

20.3.5 The "ControlAttributeName™ production is not directly used by this clause. All "QualifiedName"s in this
production|are 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  The "QualifiedName" is defined in 29.3.2.
20.3.7  The "ExtendedXMLValue" is defined in 17.4.

20.3.8  Tlhe "AttributeName" shall be either the "identifier" of the component that has,this final encoding|instruction
or, if there jare final NAME or NAMESPACE encoding instructions, the "QualifiedOrUngualifiedName" determingd by those
encoding instructions 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 20.3.12to 20.3.15.

20.3.10 Tlhe order in which "Attribute™s appear in an "AttributeList’is‘an encoder's option, whether these arg generated
by this encpding instruction or by the ANY-ATTRIBUTES encoding ifstraction.

NOTE —{ No semantics can be placed on the order of attributes in anyuEXTENDED-XER encoding. This restriction ig required by
W3C XWIL 1.0, 3.1.

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

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

b) 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 illepal use of encoding instructions if this condition is violated by the application of final encoding |nstructions
for any absfract value of the top-level type that is being encoded.

20.3.12 If the "QuotedvVglue' is a "DoubleQuotedValue", and the "ExtendedXMLValue’| in the
"CharacterlencodableValue" contains a QUOTATION MARK (34) character, then that character shall be replaced by the
characters:
&quot;

or, as an erjcoder'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(

20.3.13 | the "QuotedValue" js a2 "QinnganTPd\/alllp" and the "ExtendedXMIl Value"l in the
"CharacterEncodableValue" contains an APOSTROPHE (39) character, then that character shall be replaced by the
characters:

&apos;

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

20.3.14 The "ExtendedXMLValue" in the "CharacterEncodableVValue" shall be one of the encodings of the character-
encodable type that does not contain XML tags.

20.3.15 If the "ExtendedXMLValue" contains HORIZONTAL TABULATION (9), LINE FEED (10), or CARRIAGE
RETURN (13) characters, then these characters shall be replaced in the "ExtendedXMLValue" by escape sequences of
the form "s#n;" or "s#xn;" specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8.
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21 The BASE64 encoding instruction
21.1 General
21.1.1  The "Base64Instruction™ is
Base64Instruction ::=

BASE64 TargetList

| BASE64 "']" TargetList
21.1.2  The "TargetList" production is defined in 14.2.
21.1.3  This encoding instruction can be assigned to an OCTET STRING, t0 an open type or to any restricted character
string type.
21.14

this final emcoding mstructlon to a restricted character string type requires that the value of the restrlcted cha
type be engoded as a Base64 encoding.

21.2

21.21
be:

21.2.2

Restrictions

If the final encoding instructions for an ASN.1 type contain a BASE64 encoding instruction then th

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

A type with this final encoding instruction shall not have any\of the final encoding instructions AN

Of WHITESPACE.
NOTE -{ The following final encoding instructions can never occurtogether with this final encoding instruction |

applicati

ORDER, JSE-QNAME, USE-TYPE, USE-UNION.

21.2.3

21.3

21.3.1
the

Tlhere shall be no qualifying information in thé,"TargetList".

Hffect on encodings

Tlhis encoding instruction affects-onty the "ExtendedXMLValue" of the type to which it is applied
of either the first ,or>"the second alternative of "ExtendedXMLOctetStringV3

"ExtendedXMLOpenTypeFieldVal" (as-an encoder's option), forbidding the third alternative (see 17.4). It req
the second plternative of "ExtendedXMLRestrictedCharacterStringValue" (see 17.4).

21.3.2

Tlhe "Base64XMLOctetStringValue™ is:

Base64XMLOectetStringValue ::=
XMLBase64String

The "XMLPBase64String™ is defined in 21.3.6.

2133
21.3.4

21.3.5

21.3.6

RecaTU-T X.680 | ISO/IEC 8824-1, 23.4, applies.

P type shall

-ELEMENT

ecause their

pn to the type is forbidden: ANY-ATTRIBUTES, DECIMAL,’EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NJMBER, USE-

It requires
lue" and
Liires use of

The "Base64XMLOpenTypeFieldVal" is:

Base64XMLOpenTypeFieldVal ::=
XMLBase64String

The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

The "XMLBase64String" is:

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

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

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

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

22 The DECIMAL encoding instruction

221 CCI ITI (1:
22.1.1  The "Decimallnstruction" is:

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

22.1.2  Tlhe "TargetList" production is defined in 14.2.

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

NOTE —{The value minus zero cannot be represented.

22.2 Restrictions

22.2.1  Thhis encoding instruction shall only be assigned to a real type.
22.2.2  Tlhe real type to which this encoding instruction istapplied shall be restricted in such a way thaf the values
minus zero| MINUS-INFINITY, PLUS-INFINITY, and NOT-A%NUMBER are not permitted and the base is 10.

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

22.2.3  Tlhis encoding instruction shall not be_assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
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 permitfed for that
type.
NOTE -} The following final encading instructions can never occur together with this final encoding instruction Qecause their

applicatipn to the type is forbjdden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, EMBED-VALUES, LI$T, TEXT,
USE-NIL, USE-NUMBER;” USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

22.2.5  Tlhere shall be ne\qualifying information in the "TargetList".

22.3 Hffect enséncodings
22.3.1  ThelmodifiedXMLRealNumber" (see 17.9.3) shall not contain an e or E followed by an exponent.

NOTE —Altabstract vatues; imctudimg-thosethatare-very fargeor very smattreat mombers;are-thereforeemncoded—3s an integer
part optionally followed by a decimal point and a fractional part.

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

XMLDecimalMinusZeroRealValue ::=
""" & modifiedXMLRealNumber

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

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

23.1 General
23.1.1  The "DefaultForEmptylnstruction" is:

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

23.1.2  The "TargetList" production is defined in 14.2.

23.1.3  This encoding instruction specifies an abstract value that can be encoded in an EXTENDED-XER encoding (as
an encoder's option) as the "empty" alternative of "ExtendedXMLValue" for a type (see 17.4) that is encoded as the sole
content of an XML element.
NOTE NIS defatltng mechanism SUpports e presence or an XML element Wit no content (typicatty; pat nog necessarily,
encoded| as an empty-element tag). It is distinct from the use of ASN.1 peraurT, which relates to theabdence of the
"Extend¢dXMLNamedValue™ of a component of a sequence or set.

23.14 he "TargetList" shall not use the keyword ALL and shall identify a single target.
23.15 here are five distinct cases where this encoding instruction can be used, identified below.

23.1.5.1 The 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 type (which is the governor for "Value™).

23.1.5.2 Tlhe second case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NI1) sequence
type that cgntains an UNTAGGED character-encodable component whose enceding forms the sole content (forfall abstract
values of the sequence type) of the enclosing element of the sequence type.\If the enclosing element of the sequence type
has empty |content, then that empty content represents the specified\*Value" of the character-encodable [component
(which is the governor for "Value").

NOTE -} The character-encodable component may be the sole contént because it is the only component, or it may be the sole

content pecause all other components have a final ATTRIBUTE*(See clause 20) or ANY-ATTRIBUTES (See clause 18) encoding
instructipn.

23.1.5.3 Tlhe third case is when it is assigned to a (NOT UNTAGGED and NOT USE-NIL) sequence type with a fipal EMBED-
VALUES enjcoding instruction (see 25.3.1.4). If the enclosing element of the sequence type has empty content, 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 UTF8String in the<EMBED-VALUES sequence-of (UTF8String is the governor for["Value™).

23.1.5.4 Tlhe fourth case is when it is assignhed to a (NOT UNTAGGED, NOT EMBED-VALUES) sequence type yvith a final
USE-NIL pncoding instruction (see €lause 33) whose OPTIONAL component is a character-encodable fype. If the
enclosing glement of the sequencestype has a nil identification attribute with value true, the DEFAULT-FOR-EMPTY d0€S
not affect the meaning of the encading. If the enclosing element of the sequence type has a nil identificatipn attribute
with value [false (or has ngnil-identification attribute), and has empty content, then that empty content represents the
specified "Yalue" of the oRTIONAL component (whose type is the governor for "Value").

23.1.5.5 The fifth caseds'when it is assigned to a (NOT UNTAGGED) sequence type with a final EMBED-VALUE$ encoding
instruction [(see 25.3:%°4) and a final USE-NIL encoding instruction (see clause 33) whose OPTIONAL component is a
sequence type, (f sthe enclosing element of the sequence type has a nil identification attribute with valug true, the
DEFAULT-FOR<EMPTY does not affect the meaning of the encoding. If the enclosing element of the sequence type has a nil
identificatiOTT antribUE WitT Valle £alse (0T 1as No it [gemfication attrioute), and fas empty Content, tem 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 UTF8string in the EMBED-VALUES Sequence-of (the uTF8string is the governor for "Value").

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

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

23.2 Restrictions

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

NOTE — This restriction is not strictly necessary, but is imposed to avoid confusion between the normal ASN.1 and the
EXTENDED-XER defaulting mechanisms.
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23.2.2

23.2.3
(possibly

at least ong

23.24

of the UNTZ
the "DefaultForEmptylInstruction”, then there shall be at least one alternative encoding for V,
NOTE —

all abstfact values, but conforming encoders cannot generate encodings in which the (‘ExtendedXMLValue"
restrictid

23.25

abstract va

23.2.6

sequence-
instruction,

23.2.7
encoding

23.2.8

ATTRIBUTE

NOTE
applicati

23.2.9

23.3
23.3.1

(see 23.1.5).

23.3.2
be either:

This encoding instruction shall only be assigned to:
a) acharacter-encodable type without a final UNTAGGED encoding instruction; or

b)

c)

d)

€)

a NOT UNTAGGED sequence type, without a final EMBED-VALUES, Or USE-NIL encoding instruction, one of

whose components is a character-encodable type with a final UNTAGGED encoding instruction and all other

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

VALUES encoding instruction (see 25.3.1.4); or

a NOT UNTAGGED sequence type, without a final use-NIL encoding instruction, but with a final EMBED-

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

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

USE-NIL encoding instruction, whose OPTIONAL component is a sequence type.

232 2 a) applies_and "empty" is a3 valid "ExtendedXMI \/alue" for ane of the ahstract values (\/

a NOT UNTAGGED sequence type with a final EMBED-VALUES encoding instruction and with a final

say) of the

C

I

It

It
0

1
in

A

T

=
1

T

bnstrained) type, and V is different from the "Value" in the "DefaultForEmptylnstruction”, thenith
alternative encoding for V.

23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the ahstract valu
\GGED component (case b)) or of the opTIONAL component, (case d)), and V is different from the

It is recognized that some ASN.1 tools may not be able to statically check that the abovgyestrictions will be

n.

23.2.2 c) applies, the sEQUENCE type shall be constrained so that (without DEFAULT-FOR-EMPTY
ue that would produce an empty content for the enclosing element.

a character-encodable type (case 23.2.2 a)) with this final encoding instruction has an enclosing ty

bre shall be

es (V, say)
"Value" in

satisfied for
violates this

there is no

pe that is a

f or set-of type with a final LIsT encoding instruction, or-ttiat is a choice type with a USE-UNION encoding

then this final encoding instruction shall be ignored.

his encoding instruction shall not be assigned unless'there is a GLOBAL-DEFAULTS MODIFIED-]
struction in the XER encoding control section.

type with this final encoding instruction shall'not have any of the final encoding instructions any
L OF UNTAGGED.

The following final encoding instructions~¢an never occur together with this final encoding instruction &
pn to the type is forbidden: ANY-ATTRIBUTES, USE-TYPE.

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

ffect on encodings

his encoding instruction affects only the "ExtendedXMLValue™ of the type that is the governor

he "ExtendédXMLValue" encoding of the abstract value specified by "Value" shall, as an encod

the *ExtendedXMLValue" encoding of that value which would be produced if the DEFAULT-
Yas not present (the normal encoding); or

ENCODINGS

-ELEMENT,

ecause their

Df "Value",

er's option,

FOR-EMPTY

b

"empty".

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

23.34

23.3.5
23.3.6

42

If 23.2.2 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 "DefaultForEmptylInstruction”, then any one of the alternative
encodings for V shall be used (as an encoder’s option) instead of "empty".

If 23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say)
of the UNTAGGED component (case b)) or of the oPTIONAL component (case d)), and V is different from the "Value"
specified in the "DefaultForEmptylinstruction”, then any one of the alternative encodings for V shall be used (as an
encoder's option) instead of "empty".

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

If 23.2.2 ¢) applies, the effect of this encoding instruction is specified in 25.3.1.6.
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24 The ELEMENT encoding instruction

24.1 General
24.1.1  The "Elementinstruction” is:

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

24.1.2  The "TargetList" production is defined in 14.2.

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

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

24.2.2  Tlhis encoding instruction should not be used as a prefixed encoding instruction in combination with any of the
prefixed encoding instructions ANY-ATTRIBUTES, ANY-ELEMENT Of ATTRIBUTE to avoid confusing the reade.

24.3 Hffect on encodings
This encod|ng instruction negates an UNTAGGED encoding instruction, and does not athefwise affect encodingg.
25 The EMBED-VALUES encoding instruction

25.1 General
25.1.1  The "EmbedValueslInstruction" is:

m

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

25.1.2  Tlhe "TargetList" production is defined-in 14.2.

25.1.3  Tlhis encoding instruction enables-the first component of a (NOT UNTAGGED) sequence type to provide character
strings to He inserted before the first XML element, after the last XML element, and between the XML elgments, that
form the "HxtendedXMLValue" encoding of the sequence type.

25.1.4 If a final usE-NIL eneqding instruction is also present, and the OPTTIONAL component supporting PSE-NIL is
absent in a|particular abstract vatue, then there will be no XML elements for components of the sequence type, and no
character sfring are provided.for that abstract value. Otherwise, for all abstract values, the number of character strings
provided ig required to/be equal to one greater than the number of elements in the encoding of the sequence fype. Some
or all of thg charactef strings may be empty.

25.2 Restrictions

25.2.1  An ASN.1 type shall not have this final encoding instruction unless it is a sequence type. The first component
of the sequence shall not be marked oPTIONAL or DEFAULT, and shall be a sequence-of type whose component is a
UTF8String 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-NIL encoding instruction, the OPTIONAL component supporting the
USE-NIL encoding instruction shall not be a character-encodable type (see also 33.2.4).

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

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

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

b)

NOTE —

supporting

otherwise, the number of repetitions of the sequence-of component in every abstract value equals one plus

the number of XML elements in the "ExtendedXMLValue" of the sequence type, determined after
application of all final encoding instructions to the other components of the sequence, and ignoring the

first component.
It is recommended that the constraint on the sequence type be expressed as:

(CONSTRAINED BY

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

25.2.7
encoding ir
2528 A

NOTE
applicati
USE-QN?

2529 T

25.3 E

2531 A
ignoring th
NOTE —

25.3.1.1 T
partial encg

25.3.1.2 H
start-tag of
NOTE —

25.3.1.3 T
tag of the |

25314 N
encoding i
sequence-0
optionally

25.3.15 N

his encoding Instruction shall not be assigned unless there IS a GLOBAL-DEFAULTS MODIFIED-}
struction in the XER encoding control section.

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

The following final encoding instructions can never occur together with this encoding instruction b
N to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAT, LIST, TEXT, U
\ME, USE-TYPE, USE-UNION, WHITESPACE.

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

ffect on encodings

b first component. It shall then modify this encoding as specified-in the following subclauses.
The uTF8string values that are being inserted may be "empty"«

he first uTF8string value in the sequence-of shall be inserted (subject to 25.3.1.6) at the begin
ding, before the start-tag of the first XML element (if.any).

ach successive UTF8String Vvalue (if any) shalhbe inserted between the end-tag of an XML elem
the following XML element, proceeding from the first element to the last element.
The above implies that no uTF8string Vvaluéds inserted inside any of these elements, even if they have chil

he last uTF8string value (if there isyone) shall be inserted at the end of the partial encoding, aff
st XML element.

no XML elements are present in the partial encoding, and there is also a final DEFAULT-
pstruction (see clause 23)-on the sequence type, and the value of the first (and only) UTF8str
f is identical to the *\Malue" specified in the DEFAULT-FOR-EMPTY encoding instruction, an €
ncode the UTF8String as an empty string (but see 25.3.1.6).

no XML elements are present in the partial encoding, and there is also a final DEFAULT-

encoding i
"Value" sp
UTF8Stri

NOTE
The seq

cified in\the DEFAULT-FOR-EMPTY encoding instruction and assign this abstract value to the first
g inrthe sequence-of (but see 25.3.1.6).

ENCODINGS

pcause their
SE-NUMBER,

n encoder shall first produce a partial "ExtendedXMLValue*«encoding of the enclosing seqlience type,

ning of the

ent and the

elements.

er the end-

FOR-EMPTY
ing in the
hcoder can

'OR-EMPTY

struction onthe sequence type, and the encoding is empty, a decoder shall interpret it as an encodling for the

(and only)

be encoded.

This means that a value with no XML elements present and with a single empty UTF8String value cannot
i i trained to pmhihit such values (enn 232 '—'\)

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

26 The GLOBAL-DEFAULTS encoding instruction

26.1 General
26.1.1 The "GlobalDefaultsInstruction" is:
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26.1.2
26.1.3
26.1.4

"QuotedURI"), and a recommended prefix for that namespace. If this GLOBAL-DEFAULTS encoding ¢nstru
present, thg control namespace shall be that specified in 16.9.

26.1.5

with 10.2.7]and 10.2.8.

26.2
26.2.1

shall not bg preceded by any other encoding instructions except other GLOBAL-DEFAULTS encoding instruction

26.2.2
26.2.3

encoding cpntrol section in an ASN.1 module.

ISO/IEC 8825-4:2021 (E)

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

DefaultSetting ::=
ControlNamespace
| MODIFIED-ENCODINGS

ControlNamespace ::=
CONTROL-NAMESPACE

QuotedURI
Prefix ?

The "TargetList" production is defined in 14.2, and shall be "empty".
"QuotedURI" and "Prefix" are defined in 29.1.1.

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

Tlhe use of MODIFIED-ENCODINGS produces "ExtendedXMLValues" that are madified in

Restrictions

The GLOBAL-DEFAULTS encoding instruction shall be assigned only in"ap: XER encoding control

Hach of the alternatives of GLOBAL-DEFAULTS shall be used at mast once in any XER encoding cont

Tlhe GLOBAL-DEFAULTS MODIFIED-ENCODINGS, if present, shall be the first encoding instruction

RI" in the
tion is not

accordance

section and
S.

ol section.

n the XER

d in 10.2.7

26.3 Hffect on encodings

26.3.1  Tlhe application of MODIFIED-ENCODINGS requires that encodings shall be modified as specifie

and 10.2.8.

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

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

27

27.1
27.1.1

27.1.2
27.1.3

The LIST encoding instruction

General
Tlhe "ListInstfuction" is:

ListInstruction ::=
LIST TargetList
(LIsT "" TargetList

The "TargetList" production is defined in 14.2.
This encoding instruction requires that the "Extended XMLSequenceOfValue" or "ExtendedXMLS

etOfValue™

of a sequence-of or set-of type (see 17.7) be the "ExtendedXMLListValue", producing a space-separated list for the
values of the component of the sequence-of or set-of.

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

27.2
27.2.1
27.2.2

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

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

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

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

-space with

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

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

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

27.2.3

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

tion.

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

27.2.4

27.3
2731
27.3.2

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

Hffect on encodings
Tlhis encoding instruction affects only the encoding of the type to which it is applied.
The "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue" praduction (see 17.7) s

"ExtendedXMLListValue" alternative. "ExtendedXMLListValue is:

27.3.3

BxtendedXMLListValue ::=
empty
| CharacterEncodableValueExtended XML ListValue

There shall be “white-space with escapes” (see~"8.1.5) between each pair oOf

"CharacterlEncodableValue"s in the "Extended XMLListValue".

27.3.4

Tlhe "CharacterEncodableValue" is defined in 20.3.3. Each "CharacterEncodableValue" shall encod

a component of the sequence-of or set-of.

27.3.5

Tlhe order in which the "CharacterEncodableValue"s appear in the "ExtendedXMLListValue" shall

order in which the corresponding "ExtendedXMLValue"s would appear in an "ExtendedXMLSequenceQ
"Extended XMLSetOfValue" if a final LIST encoding instruction were not present.

27.3.6

Tlhe "CharacterEncodableValue"s in“the "ExtendedXMLListValue" shall not be "empty" and shall

"white-spage 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

28.1
28.11

46

The NAME encogding instruction

General
The "Namelnstruction” is:

Namélnstruction ::=

nall be the

adjacent

b a value of

De the same
fValue" or

hot contain

| ramETFargetbistas—NewNameOrKeyword———————————— |
| w~aME as NewNameOrKeyword "']" TargetList
NewNameOrKeyword ::=

NewName
| Keyword

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

28.1.3  This encoding instruction has five separate purposes:

a) to change the associated tag name, the attribute name, or the value of a possible type identification
attribute ("NewName" with no "QualifyingInformation” in the "TargetList") of the target; or
b) to change the case (or the case of the initial letter) of the associated tag name, the attribute name, or the
value of a possible type identification attribute ("Keyword" with no "Qualifyinginformation™ in the
"TargetList") of the target(s); or
c) to change the element name used in an empty-element tag normally (as specified in Rec. ITU-T X.680 |
ISO/IEC 8824-1) derived from a specified identifier used in the type definition ("NewName™" with
"QualifyingInformation™ in the "TargetList" which is not ALL) of the target; or
d) to change the case (or the case of the initial letter) of the element name used in an empty-element tag
normally derived from a specified identifier used in the type definition ("Keyword" with
LLYa YRV I =WHT= 91 I2Y 92N CTP-N-LLE TN 1 V-l aP- Y7~ P- 1 | adaioh 4 ax N ~Ff oo
\(Uulll_ylllyllll\.ll LLRL%11A%4 0] mrure IMIB\-LI_IQI. \AARLAYIN] IJ IIUL ﬂ-l.u.ll JT uie U.A.I U\.L\Jl, UI
e) to change the case (or the case of the initial letter) of the element names) used in the
"ExtendedXMLValue" encoding derived from any identifier used in the type definition\(®?Keyword" with
"QualifyingInformation™ in the "TargetList" which is ALL) of the target(s).
NOTE 1§ — "NewName" can be used to change the names used in an EXTENDED-XER encoding derived from ident|fiers or type
references, but is rarely useful if the new name could have been used in the first place as an ASN,1 identifier or type reference.
Thus thg normal use of the NAME encoding instruction is for producing required XML element orattribute names whep they would
otherwise not be allowed because of ASN.1 rules on the case of the initial letter of identifiers or type reference names, or where
the ASNL1 rules for distinct identifiers in sequence, set and choice constructions prevent a désired XML encoding.
NOTE 2J— The use of ALL IN ALL AS CAPITALIZED to capitalize all identifiers in a paadule can be particularly useffil to provide
a commgn style using initial upper-case letters.
NOTE 3 - If a NaME encoding instruction is assigned using a target identified bycan\'identifier" or "typereference"”, thfs affects the
name used in an EXTENDED-XER encoding, but does not affect the name thatyis used to identify the same target if subsequent
XER engoding instructions.
28.1.4  Tlhe "RestrictedCharacterStringValue" is defined in Rec. ¥PU<T X.680 | ISO/IEC 8824-1, clause 41.
28.2 Restrictions
28.2.1  "NewName" shall not be used if the "Qualifyinginformation" is ALL.
28.2.2 The NaME encoding instruction with "QualifyingIinformation™ shall only be assigned to the follpwing type
definitions
a) aboolean type definition; or
b) a bitstring type definitiop-with named bits; or
c) anenumerated type definition; or
d) an integer type definition with named numbers.
28.2.3 he "RestrictedChardcterStringValue™ in "NewName" when used in the NaME encoding instructipn shall be
either an "NICName" defined in W3C XML Namespaces, clause 2, production 4, or an empty character string/| It shall not
i i i with a final
s that when
1. The above

restrictions on "RestrictedCharacterStrlngVaIue do not apply to the use in clause 31.

28.2.4  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword, there shall be
0 "QualifyingInformation™ in the "TargetList".

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

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

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

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

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

28.3.4  If the "NewName" alternative is used, the "UnprefixedName" shall be replaced by the "NewName".

2835 I +hk LLY ) e L loriaatn g H - Atk LI I 2NN S107-9- | N P LLEPN 2o 1
J. uic INCYyVVUTU - arntimatrvi 1o uotU, Uit UTINTTTIATUTNAITT oAt v

this 28.3.5.

moetifet-as-speetfieer-the-sgbclauses of

28.3.5.1 It the "Keyword" is cAPITALIZED, then if the first character of the "UnprefixedName" is(a lewertcase letter,
that character shall be replaced by the upper-case equivalent, otherwise the name is not affected.

28.3.5.2 It the "Keyword" is UNCAPITALIZED, then if the first character of the "UnprefixedName" is an|upper-case
letter, then that character shall be replaced by the lower-case equivalent, otherwise the name.is-not affected.

28.3.5.3 It the "Keyword" is UPPERCASED, then all characters of the "UnprefixedNamethat are lower-case Jetters shall
be replaced by their upper-case equivalent. Other characters are unchanged.

28.3.5.4 If the "Keyword" is LOWERCASED, then all characters of the "UnprefixedName" that are upper-case Jetters shall
be replaced by their lower-case equivalent. Other characters are unchanged.

28.3.6  Tlhe "QualifiedOrUnqualifiedName" shall be a namespace-gualified name if and only if the "Type'| has a final
NAMESPACE encoding instruction.

29 The NAMESPACE encoding instruction

29.1 General

29.1.1  Tlhe "Namespacelnstruction™ is:

=

amespacelnstruction ::=
NAMESPACE TargetList~NamespaceSpecification ?
| NaMESPACE NamespaceSpecification ? *]'* TargetList

=

amespaceSpecification™::=
as
QuotedUR1
Prefix ?

Arefix ;:=
PREFIX

QuotedNCName

uotedURI ::=
" & URI &

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

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

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

29.1.4 The "URI" production is not defined in this Recommendation | International Standard, but consists of
characters that identify a Uniform Resource Identifier (URI). The syntax (and semantics) of a URI is defined in IETF
RFC 2396, and commences with the name of a URI scheme. For allocations of namespace names with the NAMESPACE
encoding instruction, any URI scheme can be used.

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


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

ISO/IEC 8825-4:2021 (E)

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

29.15

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

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

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

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

The "Definitiveldentifier" for the module is defined as:

29.1.6

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

29.1.7

commence |with characters that when uppercased are "xMrL".
NOTE —{ This is a requirement imposed by W3C XML Namespaces.

29.2
29.2.1

encoding irstruction in the XER encoding control section.

29.2.2

29.3
29.3.1

29.3.2

29.3.3

29.34

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

HXAMPLE: With an object identifier value of {joint-iso-itu-t example (999) ) m

The "NCName" production is defined in W3C XML Namespaces, clause 2, production 4, an

Restrictions

Tlhis encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-]

Hffect on encodings

Tlhe "QualifiedOrUnqualifiedName" is:

QualifiedOrUnqualifiedName ;=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName |
UnprefixedName

—

nqualifiedName ::=
UnprefixedName

ArefixedName ::=

bdules (0)

 shall not

ENCODINGS

An ASN.1 type shall not have both a final ATTRIBUTE encoding instruction and a final NAMESPAQE encoding
instruction specifying the control namespace.

A namespace-qualified hame can be required for@nh associated tag name, for an attribute name, or for the value
of a type iflentification attribute. A namespace-qualified name is required if the type generating the name
NAMESPACE encoding instruction.

has a final

DeclaredPrefix & ":" & UnprefixedName

UnprefixedName ::= NCName
DeclaredPrefix ::= NCName

The encoding of a namespace-qualified name requires either:

a) the use of the "PrefixedName" alternative for "QualifiedName" with the addition to XML elements of
further attributes providing namespace declarations (as specified in W3C XML Namespaces); or

b) the use of the "UnprefixedName" alternative for "QualifiedName" with the addition to XML elements of
further attributes providing default namespace declarations (as specified in W3C XML Namespaces).

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 - W3C XML Namespaces specifies that a default namespace declaration has in its scope only the name of the element in
which it is declared (and of child element names), but not of attributes on that element or child elements.
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NOTE 2 — It is recommended, but not required, that the recommended prefix in the NAMESPACE encoding instruction be used.

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

30 The PI-OR-COMMENT encoding instruction

30.1 General
30.1.1 The "PIOrCommentlnstruction” is:

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

Position ::=
BEFORE-TAG

| BEFORE-VALUE
| AFTER-VALUE
| AFTER-TAG

30.1.2  The "TargetList" production is defined in 14.2.

30.1.3  Tjhis encoding instruction causes specified XML processing instructions and/ar comments to be insgrted before
or after the|"ExtendedXMLValue" or before or after the associated tags.

NOTE -{ Subclause 10.2.5 permits an encoder (as an encoder's option) to insert additional XML processing instructiophs and XML
commenfs.

30.1.4  The "RestrictedCharacterStringValue" is defined in Rec. ITU-T X680 | ISO/IEC 8824-1, clause 41.

30.2 Restrictions

30.2.1  Tjhe value of the "RestrictedCharacterStringValue™ shall be the concatenation of one or more chargcter strings
each of whjch conforms to the syntax of an XML Processing nstruction specified in W3C XML 1.0, 2.6, or tg the syntax
of an XML Comment specified in W3C XML 1.0, 2.5, and. defines the processing instructions and/or commgnts that are
to be inserted in the XML document.

30.2.2  An ASN.1 type shall not have both a-final UNTAGGED encoding instruction and a final PI-OR-COMMENT
encoding irstruction.

30.2.3 A type with this final encoding,instruction shall not have any of the final encoding instructions any-
ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE Of UNTAGGED.

30.2.4  Tlhere shall be no qualifying information in the "TargetList".

30.3 Hffect on the encedings

30.3.1 I 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 somg enclosing
"ExtendedXMLMalue", then any processing instructions and/or comments inserted before that "ExtendedKMLvalue"
(using BEFPRE-VALUE on the corresponding type) shall precede these processing instructions and/or comrTents in the
XML docubnent

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  If the "Position" is AFTER-VALUE, then the processing instructions and/or comments shall be inserted at the end
of the "ExtendedXMLValue". If that "ExtendedXMLValue" ends with a tag that is the associated end-tag of some
embedded "ExtendedXMLValue", then any processing instructions and/or comments inserted after that associated end-
tag (using AFTER-TAG on the corresponding type) shall precede these processing instructions and/or comment in the
XML document.

NOTE - In this case the contents of the associated tags is never empty, and the empty-element tag cannot be used.
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30.3.4 If the "Position" is AFTER-TAG, then the processing instructions and/or comments shall be inserted after the
associated end-tag or empty-element tag. If that end-tag or empty-element tag is the end of some enclosing
"ExtendedXMLValue", then any processing instructions and/or comments shall be inserted after that
"ExtendedXMLvalue" (using AFTER-VALUE on the corresponding type) shall follow these processing instructions and/or
comments in the XML document.

31 The TEXT encoding instruction

31.1 General
31.1.1  The "Textlnstruction" is:

TextInstruction ::=
—EEXT—Fargetist—TextFoBesed-2

| TEXT TextToBeUsed ? "']"" TargetList

TlextToBeUsed ::=
as
NewNameOrKeyword
31.1.2  The "TargetList" production is defined in 14.2.
31.1.3  Tlhe purpose of this encoding instruction is:

in the absence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, .10 “ehable values of boolean types,
enumerated types, bitstrings with named bits, and integers withhamed numbers, to be gncoded as
character strings instead of empty-element tags;

b) in the presence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, to enable the character strings tiat are used
for the values of boolean types, enumerated types, bitstrings with named bits, and integers ith named
numbers, to be changed.

31.1.4  The "NewNameOrKeyword" is defined in clause 28:

31.2 Restrictions

31.2.1  Tjhis encoding instruction shall only be assigned to the following types, with qualifying information|identifying
one or morg of the identifiers used in the definition of the type (or true or £alse for the boolean type):

a) aboolean type definition; or

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

c) anenumerated type definition; or

d) an integer type definition with named numbers.
31.2.2  Tlhe final characterstrings used for the values of the type to which this encoding instruction is assigmed shall be
distinct.

31.2.3  "NewNamé™)ih "NewNameOrKeyword" shall not be used if the "QualifyingInformation" is ALL| Subclause
28.2.3 doeq not apply to this use of "NewNameOrKeyword".

31.2.4  TheRestrictedCharacterStringValue™ in "NewName™ when used in the TEXT encoding instructign shall not
contain any COMrof characters.

31.25 In the absence of a GLOBAL-DEFAULTS MODIFIED-ENCODINGS 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 MODIFIED-ENCODINGS encoding instruction, then all encodings are text encodings.

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

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

NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.
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31.2.8  The "QualifyingInformation" shall always be present.

31.3 Effect on encodings
31.3.1  One of the following five subclauses (31.3.2 to 31.3.6) applies.

3132 If the type is not a bitstring type with named bits and the "TextToBeUsed" is absent, the
"ExtendedXMLValue" encoding of each value referenced by the qualifying information for this instruction shall be a
character string containing the characters of the identifier (or shall be true or false in the case of boolean types). For
integer types with named values, either the identifiers or the corresponding numbers shall be used (as an encoder's
option).

31.3.3  If the type is a bitstring type with named bits and the "TextToBeUsed" is absent, a character string identical to
the identifier of the bit shall represent the bit when it is set. Each abstract value shall be encoded as the concatenation
(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 japply (but see 31.3.5).

31.3.4.1 If the "NewName" alternative is used, the character string used to encode the qalue identified by the
"Qualifyinginformation" is "NewName". Each occurrence of the characters "<", ">", and "&'.in/the "NewName" shall be
replaced either by one of the escape sequences "s1t;", "&gt;", and "samp;" respectively0r'by an escape gequence of
the form "&#n;" or "s#xn;", specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.15.8, White space shall not occur
around the character string used to encode the value (see Rec. ITU-T X.680 | ISO/IEC8824-1, 16.2).

31.3.4.2 If the "Keyword" alternative is used, the character string used to encede values of the type is the identifier
name, modjfied as specified below.

31.3.4.3 If the "Keyword" is cAPITALIZED, then the first character of the name is replaced by the |upper-case
equivalent,|otherwise the name is not affected.

31.3.4.4 I the "Keyword" is UNCAPITALIZED, then the name issunchanged.

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

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

31.3.5 If the type is an integer type withinamed values, the character strings produced by application of sub-
clauses 31.8.4.1 to 31.3.4.6 shall be used in-place of the identifiers. Either the character strings or the colfresponding
numbers shall be used (as an encoder's gption).

31.3.6 If the type is a bitstring type with named bits and the "TextToBeUsed" is present, subclausps 31.3.4.1
to 31.3.4.6 shall be applied to eachrbit identifier to produce the character string that represents the bit when i{ is set. The
bitstring vdlue shall then be enceded as the concatenation (possibly empty) of these character strings for all the bits that
are set, sepprated by "white=space with escapes".

32

|

'he UNTAGGED encoding instruction

32.1 Generat
32.1.1  The "UntaggedInstruction™ is:

UntaggedInstruction ::=
UNTAGGED TargetList
| NTAGGED '']"" TargetL.ist

32.1.2  The "TargetList" production is defined in 14.2.

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

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

32.1.5 Applied to a choice type as a component of a sequence or set, it specifies the inclusion at that point in the
sequence (set) of exactly one of the alternatives of the choice type (or none if the choice type is an OPTIONAL
component). The identifier of the choice type does not appear in the encoding. Some alternatives of the choice type may
be XML elements, but others may be partial XML content containing an almost arbitrary pattern of multiple elements,
through use of UNTAGGED in the definition of those alternatives.

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

32.1.7 Applied to a sequence (or set) type or a sequence-of (or set-of) type as the alternative of a choice type, it
enables that alternative to consist of the partial XML content which is the "ExtendedXMLValue™ of the sequence, set,
sequence-nf or set-of

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

NOTE —{ The restriction is in order to simplify the rules needed to ensure easy and unambiguous decoding;

32.2 Restrictions

32.2.1 Im all instances of use, the enclosing type shall be a sequence, set, choice; sequence-of, or set-of type. When
the enclosing type is a sequence, set, or choice type, it shall not contain an extension marker.

32.2.2  If the type is a character-encodable type, the enclosing type shall he a:sequence type without a final UNTAGGED
encoding imstruction. The type shall not be marked oPTIONAL or DEFAULT; ‘All the other components of the enclosing
sequence type (if any) shall have a final ATTRIBUTE Or ANY-ATTRIBUTES encoding instruction.

32.2.3 I the type is not a character-encodable type, it shall be a‘Sequence, a set, a choice, a sequence-of, ja set-of, an

octetstring pr bitstring type with a contained "Type" without ENCODED BY, Or an open type.
NOTE -{Annex B provides guidelines that can ensure that ambiguities do not result from the use of this encoding instquction.

32.2.4  Tlhis encoding instruction shall not be applied,to-a type that has an empty "ExtendedXMLValue" eficoding for

one of its apstract values, if the type is used as:

a) acomponent of a sequence or set type with OPTIONAL Ofr DEFAULT; Of

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.

EXAMPLH: A type that is a-sequence type with all of its components OPTIONAL has an abstract value with an empty
"ExtendedXMLValue" encoding, as does a sequence-of type where zero repetitions are allowed.

32.2.5  Tlhis encoding-instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction‘in’the XER encoding control section.

32.26 A type_with this final encoding instruction shall not have any of the final encoding instrucfions ANY-
ATTRIBUTES; ANY-ELEMENT, ATTRIBUTE, DEFAULT-FOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, USE-{NIL, USE-
ORDER Of USE-TYPE.

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

32.3 Effect on encodings
32.3.1  If the type is encoded as a top-level type, this encoding instruction shall be ignored.

32.3.2  If the enclosing type is a choice type, the "Extended XMLChoiceValue™ (see 17.5.1) for this alternative of the
enclosed type shall be the "ExtendedXMLValue" of the alternative (the second alternative in the
"ExtendedXML ChoiceValue" production).

NOTE — This "ExtendedXMLValue" for the alternative may be a single XML element or may be partial XML content consisting
of multiple XML elements.
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32.3.3  If the enclosing type is a sequence or set type, the "ExtendedXMLNamedValue" (see 17.6) for this component
of the enclosed type shall be replaced by the "ExtendedXMLValue" of the component (the second alternative in the
"ExtendedXMLNamedValue" production).

NOTE — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple XML
elements.

32.3.4  If the enclosing type is a sequence-of or set-of type, the "ExtendedXMLDelimiteditem" (if used — see 17.7) of
each repetition shall be replaced by the "ExtendedXMLValue" enclosed in the "ExtendedXMLDelimitedltem".

NOTE 1 — It is not possible to use UNTAGGED unless a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been included in
the XER encoding control section, in which case "ExtendedXMLValueList" is not permitted (see 17.7.2).

NOTE 2 — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple XML
elements.

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

NOTE -{Stch types do not match the definition of character-encodable type (See 3.2.8). Subclause 32.3.5 implies_thht when they
have a fipal UNTAGGED encoding instruction, they are always encoded as XML elements.

33 The use-NIL encoding instruction

33.1 General
33.1.1 The "UseNillnstruction" is:

—

seNillnstruction ::=
USE-NIL TargetList
| usE-NIL "] TargetList

33.1.2  The "TargetList" production is defined in 14.2.

33.1.3  Tlhis encoding instruction provides an optimized EXTENDED-XER encoding for a sequence wi{th a single
OPTIONAL [component whose other components (if any) all thave a final ATTRIBUTE Or ANY-ATTRIBUTES encoding
instruction | possibly preceded by an initial sequence-of type Supporting USE-ORDER (see clause 35).

33.1.4 Inthe absence of this encoding instruction, theé\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 "ExtendedXMLNamedValye" 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 "ExtendedXMLNamgdValue" is
not present;

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

33.1.5 Use of usg=NIL requires that the absence of the optional component (case b) above) be signalled by the
inclusion of a nil identification attribute with name "nil" and a value of either "true" or "1".

33.1.6 Incases a) and c) of 33.1.4, the nil identification attribute can either be omitted (as an encoder's option), or it
can be presert—with—a—vatte—ef—either— : he—eptienal—eompenen haH—-be—enreoded y—emitting the
associated tags.

33.2 Restrictions

33.2.1 The use-NIL encoding instruction shall only be assigned to a sequence type that has an OPTIONAL component
without a final ATTRIBUTE encoding instruction. All the other components of the sequence type, if any, shall have a final
ATTRIBUTE Orf ANY-ATTRIBUTES encoding instruction, or shall be the sequence-of components supporting a USE-
ORDER Or an EMBED-VALUES encoding instruction that are also final encoding instructions on the sequence type.

33.2.2  The sequence type shall not have a final UNTAGGED encoding instruction.

33.2.3 The opTtIoNAL component shall not have any of the final encoding instructions ANY-ELEMENT, ANY-
ATTRIBUTES, DEFAULT-FOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, UNTAGGED, USE-NIL, USE-ORDER Of USE-
TYPE.
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NOTE — Apart from UNTAGGED, the encoding instructions listed above are those that cannot be applied to a type that has a final
UNTAGGED encoding instruction.

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

33.25 If the oPTIONAL component is a sequence type, none of its components shall have a final ATTRIBUTE or
ANY-ATTRIBUTES encoding instruction.

33.2.6  This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the XER encoding control section.

33.2.7 A type with this final encoding instruction shall not also have any of the final encoding instructions UNTAGGED
Or USE-QNAME.
NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their

applicatipn to the type 1s forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-NUMBER,
USE-TYRE, USE-UNION, WHITESPACE.

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

333 Hffect on encodings

33.3.1 If the oPTIONAL component is absent (case b) of 33.1.4), then a nil identification attribute with name "ni1"
and a valug of either "true" or "1" shall be added to the "AttributeList" of the enclosing-element.

33.3.2 If the oPTIONAL component is present (cases a) and c) of 33.1.4), themil\identification attribute cgn either be
omitted (agan encoder's option), or it can be added to the "AttributeList”" of the-enclosing element with a valle of either
"false" 01 "0". The optional component shall be encoded by omitting the associated tags.

|

34 'he USE-NUMBER encoding instruction

34.1 General

34.1.1  Tlhe "UseNumberlnstruction" is:

—

seNumberInstruction ::=
USE-NUMBER TargetList
| USE-NUMBER '‘]" TargetList

34.1.2  The "TargetList" production is defined in 14.2.

34.1.3  Tlhe purpose of this encoding instruction is to modify the encoding of an enumerated type so that the numbers
in the "NamedNumber" enumerations are used instead of the names.

34.2 Restrictions
34.2.1  Tlhis encading‘instruction shall be ignored unless it is applied to an enumerated type.

34.2.2 A typé with this final encoding instruction shall not also have a final TExT encoding instruction.
NOTE -{ The-following final encoding instructions can never occur together with this final encoding instruction Hecause their
applicationm o e type 15 forbitdemn & RTBUTES, 2 2 5 z =-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

INY-2 ASEGZ, D

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

34.3 Effect on encodings
34.3.1 The "ExtendedXMLEnumeratedValue" is:

ExtendedXMLEnumeratedValue ::=
EmptyElementEnumerated
|  TextEnumerated
|  XMLSignedNumber

34.3.2 The "EmptyElementEnumerated” and "TextEnumerated" are defined in Rec. ITU-T X.680 | ISO/IEC 8824-1,
20.8 and 20.10.
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34.3.3  The "XMLSignedNumber" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, 19.9 and 19.13, and shall be the
number in the "NamedNumber" of the enumeration.

34.3.4 The XMLSignedNumber alternative shall be used if and only if the enumerated type has this final encoding
instruction.

NOTE - If a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS is present in the XER encoding control section but the
enumerated type does not have this final encoding instruction, then the second alternative is used. If there is no GLOBAL-
DEFAULTS of MODIFIED-ENCODINGS present in the XER encoding control section, then the first alternative is used.

35 The USE-ORDER encoding instruction

35.1 General
35.1.1 The "UseQrderlnstruction" is:

UseOrderlnstruction ::=
USE-ORDER TargetList
| USE-ORDER '‘]" TargetList

35.1.2  The "TargetList" production is defined in 14.2.

35.1.3  Tlhe purpose of this encoding instruction is to allow an optimized EXTENDED-XER encoding of|a sequence
type in wifich there is a sequence-of component that determines the semantic ordef_of the values of th¢ following
componentp of the sequence type that are encoded as elements. It can also be used,/if there is also a finpl USE-NIL
encoding instruction (see clause 33), and the single oPTTIONAL component requiréd\py the use of USE-NIL is p sequence,
to determinje the semantic order of the components of that OPTIONAL sequence,

35.1.4 he sequence-of component that determines the semantic order isithe first component of the sequgnce, unless
there is alsp a sequence-of component supporting a final EMBED-VALUES encoding instruction on the sequence type. In
this case, the sequence-of component supporting the EMBED-VALUES’ encoding instruction precedes the dequence-of
component|supporting the USE-ORDER encoding instruction.

35.1.5 he component determining the semantic order istequired to be a sequence-of type with a companent that is
an enumerpted type. That sequence-of type and its semantics depends on the presence or absence of p USE-NIL
encoding instruction on the sequence type, as described.in the following subclauses.

35.1.5.1 Where there is no final usE-NIL encoding instruction, the names of the enumerations are identical to the
ASN.1 ideptifiers of the components of the,sequence type. The order of the enumerations in each abgtract value
determines|the semantic order of the values.of'the following components of the sequence type that are prgsent in the
encoding.

35.1.5.2 Where there is also a final- USE-NIL encoding instruction, the OPTIONAL component required by the use of
USE-NIL |[s required to be a sequence type (B, say), and the names of the enumerations are identical to|the ASN.1
identifiers pf the components.of the sequence type B. The order of the enumerations in each abstract value [determines
the semantic order of the values of the components of the sequence type B that are present in the encoding.

35.2

35.2.1 his encoding instruction shall only be assigned to a sequence type that does not contain an extensjon marker.
The sequemce type shall contain a component that is a sequence of type (type A, say) Wlth a componen that is an
enumerated-type—H-the-segtence S RED=VALUES-encotit ype A shall
be the first component otheanse it shaII be the second component If there is no final USE-NIL encodlng instruction, the
sequence type shall also have at least one other component with no final ATTRIBUTE Or ANY-ATTRIBUTES encoding
instruction (a non-attribute component). If there is a final USE-NIL encoding instruction, the OPTIONAL component
supporting the use-NIL shall be a sequence type, and it shall have at least one component.

Restrictions

35.2.2  The enumerated type shall have identifiers that depend on the presence or absence of a final USE-NIL encoding
instruction on the sequence type with the USE-ORDER encoding instruction, as specified in the following subclauses.

35.2.2.1 If there is no final usE-NIL encoding instruction, then the enumerated type shall have identifiers for the
enumerations that are in one-to-one correspondence (and are in the same textual order) with the identifiers of the
following non-attribute components (see 35.2.1) of the sequence. The sequence type shall be constrained so that every
abstract value of the sequence-of component contains exactly one identifier for each non-attribute component of the
sequence that is present in the abstract value.
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35.2.2.2 If there is a final USE-NIL encoding instruction, then the enumerated type shall have identifiers for the
enumerations that are in one-to-one correspondence (and are in the same textual order) with the identifiers of the
components of the OPTIONAL component in the sequence type. The sequence type shall be constrained so that every
abstract value of the sequence-of component contains exactly one identifier for each component of the OPTIONAL
sequence that is present in the abstract value.
NOTE — It is recommended that the constraint on the sequence type be expressed as:
(CONSTRAINED BY {/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 35 */})

35.2.2.3 The "Enumerationltem"s in the enumerations shall all be "identifier"s or shall all be *"NamedNumber"s with the
value 0 for the first "Enumerationltem", 1 for the second, and so on, up to the last "Enumerationltem".

35.2.3  The sequence-of type shall not be marked OPTIONAL Or DEFAULT.

35.2.4  The following components of the sequence (if there is no final USE-NIL encoding instruction), and the
components of the oPTIONAL sequence (if there is a final USE-NIL encoding instruction) shall not be marked DEFAULT
unless they[mave g fiTat ATTRIBUTE EMNMCOUTY TSTUTLOTT.

35.2.5  No component of either the sequence with this final encoding instruction or the OPTIONAL sequerjce (when a
final usE-yIL encoding instruction is present) shall have a final UNTAGGED encoding instruction, Whether [the type of
that companent is a character-encodable type or not, unless the type of that component is a choicg’type and|none of its
alternativeq has a final UNTAGGED encoding instruction.

35.2.6  No component of the sequence with this final encoding instruction shall have a final ANY-ELEMENT encoding
instruction.

35.2.7  Tlhis encoding instruction shall not be assigned unless there is a GLOBAL~DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the XER encoding control section.

35.2.8 A type with this final encoding instruction shall not also have a fipal UNTAGGED encoding instruction.

NOTE -{ The following final encoding instructions can never occur together with this final encoding instruction Hecause their
applicatipn to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-NUMBER,
USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

35.2.9  Tlhere shall be no qualifying information in the "TargetList".

35.3 Hffect on encodings
35.3.1  Tlhe sequence-of type with the enumerated.éémponent shall not be directly encoded.

35.3.2  An encoder shall encode the semanti¢s’of this type (the semantic order of the sequence componenits or of the
OPTIONAL fequence components) by encoding the components that are encoded as elements in the order specjfied by the
sequence-of type with the enumerated component. A decoder shall recover the value of the sequence-of component by
use of the grder of the encoded elements:

36 The usE-QNAME encoding instruction

36.1 General
36.1.1  The "UseQNamelnstruction™ is:

—

seQNamelnstruction ::=
USE-QNAME TargetList
| UsE-QNAME "']" TargetList

36.1.2  The "TargetList" production is defined in 14.2.

36.1.3  The purpose of this encoding instruction is to modify the encoding of a sequence type, each of whose values
specifies an optional namespace name (a URI) and an unprefixed name, so that it encodes as an XML namespace-
qualified or unqualified name.

NOTE — This is provided because it is available in other schema notations. An example of a sequence type to which it could be
applied is the QName type defined in Rec. ITU-T X.694 | ISO/IEC 8825-5.

36.1.4 If the optional component is present in an abstract value of the sequence type, then that abstract value
represents a namespace-qualified name. If the optional component is absent, the sequence type represents an unqualified
name.
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