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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

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

Amendment 1

XER encoding instructions and EXTENDED-XER

NOTE — All new or changed text in this amendment is underlined in clauses being replaced (but not in_new clauses). Wh
merging all such text into the base Recommendation, the underlining is to be removed.

Replace the Introduction with the following:

Introduction

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

n
This Recommendation | International Standard defines encoding rules thatsmay be applied to values of ASN.1 typ
d¢fined using the notation specified in the Recommendations | International Standards listed above. Application of the
eficoding rules produces a transfer syntax for such values. It is implieit’in the specification of these encoding rules th
they are also to be used for decoding.

International Standard defines three sets of encoding rules that use the Extensible Markup Language (XML). The
eficoding rules all produce an XML document compliant to W3C XML 1.0. The first set is called the basic XM

There is more than one set of encoding rules that can be dpplied to values of ASN.1 types. This Recommendation |

W
=]

e
L
or

Encoding Rules (BASIC-XER). The second set is called the Canonical XML Encoding Rules (CANONICAL-XER,
CIXER) because there is only one way of encoding’an ASN.1 value using these encoding rules. (Canonical encodi
les are generally used for applications using security-related features such as digital signatures.) The third set is call

ng
bd

the extended XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Rules allow addition

al

eficoders options, and take account of ericoding instructions that specify variations of the BASIC-XER encodings

in

older to support specific styles of XMIydocuments (see below). The extended XML Encoding Rules are not canonic.

hl,

and there is no canonical form for these rules defined in this Recommendation | International Standard.

There are many aspects of ank’XML representation of data (such as the use of XML attributes instead of child elemen

2]

Y

o1 the use of white-space delimited lists) whose use is a matter of style and XML designer choice. If a type defined

in

ann ASN.1 specification«is.encoded by BASIC-XER or by CXER, then there is a single fixed style used for the XM

L

regpresentation, with no user control of stylistic features. This ITU-T Recommendation | International Standard specifi

£S

the syntax and semantics of XER encoding instructions which specify the stylistic features of the XML in

fin

EXTENDED-XER* encoding. XER encoding instructions can also be used to determine the possible insertion of XM

L

by CXERsbut are used by EXTENDED-XER.
NOTE > "Stylistic features", such as use of attributes or white-space delimited lists, can also affect the size of an encoding a

piocessing instructions in an EXTENDED-XER encoding. XER encoding instructions are ignored by BASIC-XER and

hd

the ease with which it can be processed, so use of such features is not just a matter of style. Where such issues are importa

nt,

BEXTENDED-XER with encoding instrictions may he preferred over BASIC-XER or CXER

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

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

encoding instructions.

Clauses 11 to 14 list and categorize the XER encoding instructions and specify the syntax for their assignment to an
ASN.1 type or component using either an XER type prefix (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 30.3) or an XER

encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 50).
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Clause 15 defines the order of precedence if XER encoding instructions are present in both an XER type prefix and

in

an XER encoding control section.

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

Clauses 18 to 39 specify:

a) the syntax of each XER encoding instruction used in a type prefix or an 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);
i1 A NARY N AYA YA B
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AN

XER encoding instruction is applied.

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

Ahnex B is informative and contains a description of the partial XML content that is produced when conStructions su

th

ad sequence and sequence-of have their surrounding tags removed, together with restrictions on EXIFTENDED-XH

R

specifications that enable easy determination of the ASN.1 component that an XML element is associated with.

EXKTENDED-XER encodings.

Replace clause 1 with the following:

Scope

1

This Recommendation | International Standard specifies a set of basic XML Encoding Rules (BASIC-XER) that may
uged to derive a transfer syntax for values of types defined in ITU<T-Rec. X.680 | ISO/IEC 8824-1 and ITU-T Re
X681 | ISO/IEC 8824-2. This Recommendation | International. Standard also specifies a set of Canonical XM
E

fdr any given ASN.1 value. This Recommendation | International Standard further specifies a set of extended XM

Ahnex C is informative and contains examples of XER encoding instructions and\of the corresponding

ncoding Rules (CXER) which provide constraints on the basic XML Encoding Rules and produce a unique encodipg

be
C.
L

IL

Ehcoding Rules (EXTENDED-XER) which adds further enceders options, and also allows the ASN.1 specifier to vaj

'y

the encoding that would be produced by BASIC-XER. Ituis ‘implicit in the specification of these encoding rules that th
atfe also used for decoding.

The encoding rules specified in this Recommendation | International Standard:
— are used at the time of communication;

— are intended for use in.circumstances where displaying of values and/or processing them usi

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

This Recommendation | International Standard also specifies the syntax and semantics of XER encoding instructior]

commonly available XML tools (such as browsers) is the major concern in the choice of encoding rulesj,

a4

g

4

ty

i

X[ER encoding for specific ASN.1 types.

Replace subclapise™?. 1 with the following:

2{1 Identical Recommendations | International Standards
— ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology — Abstra

aipd the rules for their assighment and combination. XER encoding instructions can be used to control the EXTENDED-

ct

Svutax Natation One (A SN_1): qlppr'if;r'nﬁnn /?fhn('ir' unatation

— ITU-T Recommendation X.680 (2002)/Amd.1 (2003) | ISO/IEC 8824-1:2002/Amd.1:2003, Information

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

1:

Support for EXTENDED-XER.

— ITU-T Recommendation X.681 (2002) | ISO/IEC 8824-2:2002, Information technology — Abstract

Syntax Notation One (ASN.1): Information object specification.
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ITU-T Recommendation X.681 (2002)/Amd.1 (2003) | ISO/IEC 8824-2:2002/Amd.1:2003, Information

technology — Abstract Syntax Notation One (ASN.1): Information object specification — Amendment 1:
Support for EXTENDED-XER.

ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

ITU-T Recommendation X.683 (2002) | ISO/IEC 8824-4:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

ITU-T Recommendation X.690 (2002) | ISO/IEC 8825-1:2002, Information technology — ASN.I

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

ITU-T Recommendation X.690 (2002)/Amd.1 (2003) | ISO/IEC 8825-1:2002/Amd.1:2003, Informatipn

technology — ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encodihg
Rules (CER) and Distinguished Encoding Rules (DER) — Amendment 1. Support for EXTENDED=XER,

ITU-T Recommendation X.691 (2002) | ISO/IEC 8825-2:2002, Information technology — ASMN.1
encoding rules: Specification of Packed Encoding Rules (PER).

ITU-T Recommendation X.691 (2002)/Amd.1 (2003) | ISO/IEC 8825-2:2002/Amd: %2003, Informatipn

technology — ASN.1 encoding rules: Specification of Packed Encoding Rules (RER) — Amendment |l :
Support for EXTENDED-XER.

ITU-T Recommendation X.692 (2002) | ISO/IEC 8825-3:2002, Information technology — ASM.I

bplace subclause 2.2 with the following:

2 Additional references

encoding rules: Specification of Encoding Control Notation (ECN).

IETF RFC 2045 (1996). Multipurpose Internet Mail Extensions (MIME) Part One: Format of Interret

Message Bodies.
IETF RFC 2141 (1997). URN Syntax.

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

IETF RFC 3061 (2001), A URN Namespdee of Object Identifiers.

ISO/IEC 10646-1:2000, Information\~technology — Universal Multiple-Octet Coded Character
Set (UCS) — Part 1: Architecture and-Basic Multilingual Plane.

The Unicode Standard, Version3.2.0, The Unicode Consortium. (Reading, MA, Addison-Wesley)

NOTE — The graphics cliaraéters (and their encodings) defined by the above reference are identical to thdse
defined by ISO/IEC 10646-1, but the above reference is included because it also specifies the names of contiol
characters.

W3C XML 1.0:2000; Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendatig
Copyright © [6 October 2000] World Wide Web Consortium, (Massachusetts Institute of Technolod
Institut  National de Recherche en Informatique et en Automatique, Keio Universit
http://wwww3.org/TR/2000/RE C-xml-20001006.

W3CXML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [14 Januayy
1999]-World Wide Web Consortium, (Massachusetts Institute of Technology, Institut National {le
Recherche en Informatique et en Automatique, Keio University), hitp://www.w3.org/TR/1999/REC-xnyl-
names-19990114.

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

== 3

b 1 2 il ] Lo 1] .
CPOTUTT TIanST 3 WILIT 17T JUTITOWITG.

Definitions

For the purposes of this Recommendation | International Standard, the definitions of ITU-T Rec. X.680 |
ISO/IEC 8824-1 and the following definitions apply.
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3

A ASN.1 Basic Encoding Rules (BER)

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

a) data value;

b) dynamic conformance;

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

e) sender;

W T W

w

ail

3.
3

3.

1

3.
W

anp ASN.1 schema.

3]
€

3.
th

di

2.1 ASN.1 schema: The definition of the content and structure of data using an ASN.1 type definition.

2.1 bis associated empty-element tag: The XML empty-element tag that can replace an’associated preceding tag apd

eficoding instructions that remove the associated tags.

P.2 quin enclosed” (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC-XER encoding is enclos¢d

£ o £
1y SLALIU CUIITOITIIAIICT,

2 Additional definitions

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

NOTE - This enables encoding rules to produce binary encodings of the values of an ASN.1 type, or encodings using XML.
sert four new subclauses 3.2.1 bis, 3.2.1 ter, 3.2.1 quat, and 3.2.1 quin as follows:

associated following tag, when present.
NOTE - Some encoding instructions remove the associated tags of an "XMLValue".

2.1 ter associated encoding instructions (for a type): A set of XER encoding instructions associated with a type.

P.1 quat associated following tag: The XML end-tag following the\"XMLValue" of a type in the absence pf
efjcoding instructions that remove the associated tags.

2.1 quin associated preceding tag: The XML start-tag preceding the "XMLValue" of a type in the absence pf

sert 16 new subclauses 3.2.2 bis through, 3.2.2 septdec a3 follows:

0.2 bis  canonical valid XML document (for an ASN.1 schema): An XML document which is well-formed (sge
3C XML 1.0) and whose content conforms to the- CXER specification for the encoding of an ASN.1 type specified by

2.2 ter  character-encodable type: An;ASN.1 type to which an ATTRIBUTE encoding instruction can be appligd
ce 20.2.1).

2.2 quat control namespace: A namespace that is used to identify attributes that perform functions or carry valugs
at control an EXTENDED-XER-~¢ncoding.

NOTE 1 — An example wquldvbe a type identification attribute. The control namespace defaults to the ASN.1 namespace
specified in 16.9, but can be changed by the GLOBAL-DEFAULTS encoding instruction.

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

rectly withimthe' "XMLValue" of an ASN.1 type (the enclosing type).

NOTE + All types in a BASIC-XER or EXTENDED-XER encoding are enclosed types unless they are used as the root type (see
10.3. &by in an encoding.

2.2sex enclosmg element (of an ASN.1 type) An "ExtendedXMLTypedValue" "ExtendedXMLChmceValue "

"ExtendedXMLValue encodlng of the type (see 17.1, 17.5, 17 6 and 17. 7)

3.

2.2 sept enclosing 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).

3.

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 octetstring or bitstring type (with a CONTAINING and without an ENCODED BY).

2.2 oct final encoding instructions (for a type): The set of XER encoding instructions associated with a type as a

result of the complete ASN.1 specification, and which are applied in producing encodings of that type.

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003)


https://iecnorm.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004 (E)

3.2.2 non inherited encoding instructions: XER encoding instructions that are associated with the type identified by
a type reference.

3.2.2dec namespace-qualified name: A name in an XML document that has an XML namespace prefix or is an
XML element name in the scope of an XML default namespace declaration.

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

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

3.2.2 duodec partial XM

L element content: XML child elements

defined by an ASN.1 type which is UNTAGGED, and

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

3R.2 tredec prefixed encoding instructions: XER encoding instructions that are assigned using a type pirefix.
NOTE - Prefixed encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

322.2 quatdec 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.

w

P.2 quindec targeted encoding instructions: XER encoding instructions that are assignéd-using a target list in gn
X[ER encoding control section.

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

3.2 sexdec type identification attribute: An XML attribute that can appear ©On-any element to identify the type jof
at element (see clause 37).

-
joxs

3.2 septdec Uniform Resource Identifier (URI): A globally unambiguous identifier, assigned according to any ohe
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 namespades
(see 16.9 and 29.1.5).
bplace subclause 3.2.3 with the following:

R

3R3 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
ARN.1 type specified by an ASN.1 schema, possibly.including XER encoding instructions.

Isert four new subclauses 3.2.3 bis through 32.3 quin as follows:

3R2.3 bis XER encoding instructions: Eucoding instructions that are associated with an ASN.1 type (or with|a
mponent of an ASN.1 type) by assignment to that type (or component) in an XER type prefix (see ITU-T Rec. X.630
ISO/IEC 8824-1, 30.3) or an XER encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 50).

2.3 ter XML attribute: Part'of an EXTENDED-XER encoding consisting of an "XMLValue" enclosed in quotatipn
arks or apostrophes, preceded’by an (attribute) name and an equals sign.

2.3 quat XML element;*Part of an XML document specified in W3C XML 1.0.

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

(]

=i ad

w

32.3 quin XMTI= element name: The lexical item following a "<" or "</" lexical item in the associated tags.

Replace subclause 3.2.4 with the following:

324 XML document: A sequence of characters which conforms to the W3C XML 1.0 definition of document.

Insert two new subclauses 3.2.5 and 3.2.6 as follows:

3.2.5 XML processing instruction: Part of an XML document which carries information concerning 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 applicable, 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.

3.2.6 XML prolog: The initial part of an XML document (which does not carry information about the value of the
ASN.1 type that has been encoded).
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Replace clause 4 with the following:

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One
CXER  Canonical XML Encoding Rules
PDU Protocol Data Unit
UCS Universal Multiple-Octet Coded Character Set

URI Uniform Resource Identifier

UTC Coordinated Universal Time

UTF-8 UCS Transformation Format, 8-bit form
XER XML Encoding Rules

XML  Extensible Markup Language

Replace clause 5 with the following:

5 This clause was removed by Amendment 1

Replace subclauses 6.1, 6.2 and 6.3 with the following:

=2

1 This Recommendation | International Standard specifies three sets.6fencoding rules:
—  Basic XML Encoding Rules (BASIC-XER);

—  Canonical XML Encoding Rules (CXER);

—  Extended XML Encoding Rules (EXTENDED-XER).

2 The basic set of encoding rules specified in this) Récommendation | International Standard is BASIC-XE
hich does not in general produce a canonical encodingyand which does not provide any user control over the style

R,
of

6
W
XML which is produced.
6

B A second set of encoding rules specified in this Recommendation | International Standard is CXER, whi
pgoduces encodings that are canonical. This is defined as a restriction of implementation-dependent choices in t
BASIC-XER encoding.

NOTE 1 — Any implementation conforming to CXER for encoding is conformant to BASIC-XER for encoding. A

implementation conforming to BASIE=XER for decoding is conformant to CXER for decoding. Thus, encodings made accordi
to CXER are encodings that are pérmitted by BASIC-XER.

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

Isert a new subclause 6.3 bis as follows:

68 bis The third set of encoding rules specified in this Recommendation | International Standard is EXTENDEI
X[ER. This is defined’as variations of the BASIC-XER encodings specified by XER encoding instructions (see 6 b
agsociated withtan*ASN.1 type. In the absence of XER encoding instructions, an EXTENDED-XER encoding diffd
frpm a BASICG<XER encoding only because it provides more encoders options.

Replace subclause 6.4 with the following:

Ch
he

ny
ng

64 If a type encoded with CXER contains EMBEDDED PDV, EXTERNAL or CHARACTER STRING types, then t

e

outer encoding ceases to be canonical unless the encoding used for all the EMBEDDED PDV, EXTERNAL and CHARACTER

STRING types is canonical.

Insert a new clause 6 bis as follows:

6 bis Encoding instructions specified by this Recommendation | International Standard

6 bis.1 This Recommendation | International Standard specifies the syntax and semantics of XER encoding

instructions (see clauses 11 to 39). XER encoding instructions only affect EXTENDED-XER encodings.
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6 bis.2 ASN.1 forms a basic XML schema notation. The ASN.1 schema is used to define the content and structure of
data using ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XER encoding instructions.

6 bis.3  XER encoding instructions provide wider flexibility in the XML documents that can be specified.

6 bis.4 XER encoding instructions are assigned to ASN.1 type definitions or to type references using either or both of
XER type prefixes (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 30.3) and an XER encoding control section (see I[ITU-T
Rec. X.680 | ISO/IEC 8824-1, clause 50). If encoding instructions are associated with a type definition, they are carried
with the ASN.1 type (through its type reference) into other type definitions and other ASN.1 modules. When
EXTENDED-XER encodes a type that has XER encoding instructions associated with some or all of its parts, those
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 EXTENDED-XER

encoding.

bplace subclause 7.1 with the following:

1 Dynamic conformance for the basic XML Encoding Rules is specified by clause 8, and dynamic cenformange
r the Canonical XML Encoding Rules is specified by clause 9, and dynamic conformance for thewextended XML
ncoding Rules is specified by clause 10.

J1.1 A conforming BASIC-XER encoding is a valid XME document which shall consist (in order) of:

J1.2 The specification in 8.2 to 8.6 completely defines the BASIC-XER encoding

J1.3 The XML document shall be)encoded using UTF-8 to produce a string of octets which forms the encoding

JL.5 Where this Recommendation | International Standard uses the term "white-space with escapes”, this meaps

bplace subclause 7.3 with the following:

3 Alternative encodings are permitted by the basic XML Encoding Rules and by the extended XML Encoding
hles as an encoder’s option. Decoders that claim conformance to BASIC-XER shall support all BASIC-XER encoding
ternatives. Decoders that claim conformance to EXTENDED-XER shall supporty'all EXTENDED-XER encodifg
ternatives.

NOTE — This clause applies whether or not there are any final encoding instructions:

place subclause 8.1 and its subclauses with the following:

1 Production of a complete BASIC-XER encoding

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 ps
specified in 8.3.

NOTE - Other constructs of W3C XML 1.0,-sueh as XML processing instructions, are not allowed by those subclauses, and gre
never produced by a conforming BASIC-XER/encoder.

ecified in this Recommendation/|. International Standard. The ASN.1 object identifier for these encoding rules |is
ecified in clause 40.

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

sert a new Subclause 8.1.5 as follows:

sqquénce of the form "&#n;" or "&#xn;" (see ITU-T Rec. X.680 | ISO/IEC 8824 1, 11.15.8).

e or'more of the characters listed in 8.1.4, with an encoder's option to represent any of these characters with an escape

Replace subclause 8.3.1 with the following:

8.

3.1 The XML document element shall be an "XMLTypedValue" as specified in ITU-T Rec. X.680 | ISO/IEC

8824-1, 15.2, with the changes and restrictions specified in the following subclauses of this clause 8.3.

Insert a new subclause 8.3.3 bis as follows:

8.

3.1 bis All occurrences of "ExternalTypeReference" within the "XMLTypedValue" shall be replaced by the

"typereference" in that "External TypeReference".
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Replace subclause 8.3.1 with the following:

8.3.3 Where ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.1.4, 11.11 and 11.13, permits the use of ASN.1 white-space
between lexical items or in "xmlbstring" or in "xmlhstring", the characters used shall be restricted to the "white-space"

specified in 8.1.4.

Insert a new subclause 8.3.3 bis as follows:

8.3.3 bis The "XMLBooleanValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 17.3, shall only be
"EmptyElementBoolean" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that is a boolean

type shall be "ValueList".

Replace-subelanse-8-3dwith-thefollowina:
Jaaaza H W P

88.4 The "XMLIntegerValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9, shall only
"XMLSignedNumber".

Isert two new subclauses 8.3.4 bis and 8.3.4 ter as follows:

88.4 bis The "XMLEnumeratedValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 19,8 shall only
"EmptyElementEnumerated" and the "XMLSequenceOfValue" and "XMLSetOfValue" with argomponent that is
efumerated type shall be "ValueList".

88B.4 ter The "XMLSpecialRealValue" specified in ITU-T Rec. X.680 | ISO/IEC §824-1, 20.6, shall only
"EmptyElementReal".

Ifsert a new subclause 8.5 as follows:

85 Encoding of the open type

Bpth alternatives of "XMLOpenTypeFieldVal" (see ITU-T Rec. X.68 | ISO/IEC 8824-2, 14.6) can be used.

NOTE — The use of the "xmlhstring" alternative of "XMLOpenTypeFicldVal" is not recommended in general, as there are
mechanisms to identify the encoding rules being used to produce the)"xmlhstring" in an instance of an encoding. Cases whd
this alternative may be convenient are when the message beingiencoded in XER (e.g. for display purposes) is the result of
previous binary encoding and has not been completely decoded, or when there are bilateral agreements.

Isert a new subclause 8.6 as follows:

8l6 Decoding of types with extension.markers

o

4.1 A BASIC-XER decoder shall aecept as a valid XML document BASIC-XER encodings of types wi
exftension markers in which unknown exténsions are present.

o

4.2 Unknown extensions in a sequence or set type result in unexpected XML elements with names distinct frg
afly of the names of the next expected XML element.

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

846.3 Unknown extensions in a choice type result in a single unexpected XML element in place of an elemsg
cqrresponding to orié of the known choices. It will always have a different XML element name from that of any XM
element that encodes a known alternative of the choice type.

8.4 Unkfiown extensions in an enumerated type result in an XML element with an unexpected content, but wi
n¢ unexpeeted XML elements.

pC

pC

An

pC

no

th

m

pn

nt
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XML elements.
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Replace subclause 9.1 with the following:

9.1 General rules for canonical XER

Replace subclause 9.1.2 with the following (retaining the NOTE):

9.

1.2 All lexical items forming the "XMLTypedValue" shall have no "white-space" between them (see 8.3.3).

Replace subclause 9.3.1 with the following:

9.

3.1 If the "XMLTypedValue" alternative of "XMLBitStringValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1,

21.9) can be used (as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.10), then it shall be used. Otherwise, the

"

D,

R

If
bg

(O

R

9,
ds

and 9.7.3.

I

\o

In
rg

4.1 The set type shall have the elements in its "RootComponentTypeList" sorted into the canonical order specifigd

arjy such choice types nested within it.

mlbstring” alternative shall be used with all “white-space” removed (see 8.3.3).

place subclause 9.4 with the following:

4 Octetstring value

the "XMLTypedValue" alternative of "XMLOctetStringValue" (see ITU-T Rec. X.680 | ISO/IEC78824-1, 22.3) cfin
used (as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.4), then it shall be used. Othetwise, the "xmlhstring"
ternative shall be used with all "white-space" removed (see 8.3.3), and all letters in upper-case.

bplace subclause 9.6.1 with the following:
ITU-T Rec. X.680 | ISO/IEC 8824-1, 8.6, and additionally for the purposésyof determining the order in whigch

mponents are encoded when one or more component is a choice type with no ASN.1 tag, each such choice typelis
dered as though it has a tag equal to that of the smallest tag in the "RoefAlternativeTypeList" of that choice type jor

eplace subclause 9.7.1 with the following:

7.1 The order of the elements of an "XMLSetOfValue"(sec’ ITU-T Rec. X.680 | ISO/IEC 8824-1, 27.3) shall be
termined by sorting the character strings which represent(the' CXER encoding for each element as specified in 9.7.2

sert a new subclause 9.12 as follows:

12 Open type value
he "xmlhstring” alternative of "XMLOpénTypeFieldVal" shall not be used (see 8.5).

sert the following 30 new clauses 10 through 39 before the existing clause 10 (note that the existing clause 10 |is
numbered as clause 40 by this dinendment):

D Extended XML encoding rules

)

N | General

1.1 Theyextended XML encoding rules (EXTENDED-XER) augment and modify BASIC-XER. They enable
N.1 to-define the form and content of a much wider range of XML documents.

12,7 EXTENDED-XER extends BASIC-XER in three main ways.

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

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

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003) 9
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10
of

10

¢) 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 attributes that
other XML tools 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.)

.1.3  If an ASN.1 specification does not contain any XER encoding instructions, then every BASIC-XER encoding
any abstract value 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 encodings that
are not conforming to BASIC-XER encodings (see 10.1.2 a and 10.1.2 ¢).

.1.4 Al 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:

= -

1

[S

5 >

eficoding produced by the basic XML encoding rules (BASIC-XER) specified in clause 8, with the additional encode}'s

op

10

structions (see clause 15 for the rules that apply for multiple assignments 6f”XER encoding instructions).
agsociated encoding instructions is not significant in the application of the final encoding instructions.

i
atjd in particular are not associated with any value reference-défined using the type, nor do they affect value mappings,
n¢r do they affect other encoding rules.

1).2 EXTENDED-XER conformance

SN.1 type or component has final eneoding instructions that violate the restrictions specified in clauses 18 onwards,
len that ASN.1 specification is notin conformity with this Recommendation | International Standard, even if (without
the XER encoding instructions)it-would conform to all the requirements of ITU-T Rec. X.680 | ISO/IEC 8824-1.

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 oceurrenge
of "Type" using an XER encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824=1, clause 5
and

—

NOTE — An ASN.1 module can contain only one XER encoding control section, and, hénce only one XER
"EncodinglInstructionAssignmentList" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 50.2)

¢) (Prefixed encoding instructions) assignment of one or more XER encoding instructions to an occurrenge
of "Type" using XER type prefixes (see ITU-T Rec. X.680 | ISO/IEC 8824+, 30.3); and

d) (Import-list encoding instructions) assignment of one or more encoding‘nstructions to all type references
imported from an identified ASN.1 module.

1.5 The effect of assigning an XER encoding instruction is to adds deléte, or replace associated encodihg
.1.6 The order (or manner) in which encoding instructions become part of (or are removed from) the set jof

.1.7  The final encoding instructions affect the EXTENDED-XER encoding of types. They have no other impag¢t,

NOTE — There are, however, requirements on the unambiguity of names that are affected by the presence of a final NAME,
NAMESPACE, or UNTAGGED encoding instruction. These*tequirements can be interpreted either as restrictions on the way in which
types with such final encoding instructions can be us€d, or as restrictions on the use of these encoding instructions.

2.1 Ifan ASN.1 specification assigns XER encoding instructions in accordance with clauses 11 to 17 such that gn

NOTE - It is only occasionally illegal to assign an encoding instruction to a "Type", as it can be negated (removed from the get
of associated encoding ‘instructions) by a further assignment. It is the final encoding instructions that normally determiphe
conformity of the spécification. In some (but not all) cases, a final encoding instruction that is not applicable to the type to which
it is being appliedis,ignored. If the clauses specifying the syntax and application of encoding instructions identify circumstandes
where an encoding instruction is ignored in the application of the final encoding instructions, then clauses specifying encodinfgs
do not normally*mention the possible presence of that final encoding instruction.

2.2 Aconforming EXTENDED-XER encoding of an ASN.1 type with no final encoding instructions shall be the

tions specified in 10.2.5 and 10.2.6.

R_deco e reamred b 024

these are not generated by conforming encoders, and do not form part of EXTENDED-XER encodings.

) \Vi| do

.2.3 The EXTENDED-XER encoding of an ASN.1 type with final encoding instructions, or with components (at

any depth, and after resolving all type references) that have associated encoding instructions, shall be the encoding
specified in clause 17.

10

NOTE - The final encoding instructions are applied in an EXTENDED-XER encoding, and are also used by decoders and
validators of EXTENDED-XER encodings.
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10.2.4 EXTENDED-XER decoders (whether 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 requirements for non-
validating XML processors (see W3C XML 1.0, 5.1). This processing shall be performed (conceptually) before
applying all other decoding requirements in this Recommendation | International Standard. EXTENDED-XER encoders
shall not include a document type declaration.

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

10.2.6  If there is no GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26)
inf the XER Encoding Control Section, then:

a) the "XMLIntegerValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9) may be-\either
"XMLSignedNumber" or "EmptyElementInteger", as an encoder's option; and

b) the "XMLBItStringValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.9) may be any of.the alternativies
of this production, as an encoder's option. If the "XMLIdentifierList" is useds.itv“shall be the
"EmptyElementList".

19.2.7  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26)
inf the XER Encoding Control Section, then:

a) the "XMLBooleanValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 17.3) shall be "TextBoolean"; and
b) the "ExtendedXMLIntegerValue" (see 17.4) shall be the "ModifiedXMLIntegerValue" alternative,
defined in 17.8; and

NOTE - This allows the use of a text value for "NamedNumber''s\ofjan integer type, as an encoder's option, Hut
also modifies the syntax for numeric encodings of an integer valug,

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

NOTE - In the absence of a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS, it cannot be "TextEnumerated" (See
8.3.4 bis and 34.3).

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

e) the "XMLSpecialRealValue" (see ITU-TRec. X.680 | ISO/IEC 8824-1, 20.6) shall be the "TextRedl"
alternative; and

f) the alternative of "XMLIdentifierList" in the "XMLBItStringValue" (see ITU-T Rec. X.680 | ISO/IHC
8824-1, 21.9) shall be "TextList!' (see 10.2.8 b); and

g) the "XMLSequenceOfValue'“and "XMLSetOfValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 25.3 and
27.3) shall be "XMLDeglimitedItem" for all component types, with Table 5 ignored (see ITU-T Rdc.
X.680 | ISO/IEC 8824%1;25.5); and

h) the "xmlhstring";($ee ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.13) shall not contain "white-space" (s
8.1.4); and

i)  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.

193
(¢]

NOTE — There ate some encoding instructions (such as UNTAGGED) that cannot be used unless there is a GLOBAL-DEFAULTS |of
MODIFIED-ENCODINGS.

10.2.8 I[fa‘GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26) |is
piesent in-the XER Encoding Control Section, then an EXTENDED-XER encoder can (as an encoder's option):

a) use the "TextInteger" alternative of "ModifiedXMLIntegerValue" (see 17.8), provided there is|a
"NamedNumber" for the integer value in the type definition (see also 10.2.7 b):

NOTE — 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.
b) use "XMLIdentifierList" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.9) for an "XMLBItStringValue",
provided the bitstring value to be encoded does not contain any "one" bits that are not named bits (see
also 10.2.7 f);

NOTE - The use of this encoding with named bits 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.

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003) 11
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10.2.9 Where encoder's options are permitted in an EXTENDED-XER encoding, conforming decoders and

validators shall accept all options.

10.2.10 Conforming decoders and validators shall accept, but may ignore, the presence of an attribute from the control

namespace in any XML element of an encoding unless its presence and use is as specified in clauses 37 and 3
Encoders shall not generate such attributes except as specified in clauses 37 and 38.
NOTE - Other XML tools may insert such attributes. In general, an EXTENDED-XER decoder cannot easily determine t
permitted value and meaning of some attributes from the control namespace. Their presence and value may be of use to

application if (for example) unexpected XML child elements are present that are (as a decoder's option) passed to t
application — rather than being ignored or producing a fatal decoding error.

8.

he
an
he

10.2.11 An ASN.1 specification is illegal unless it is possible, for all abstract values, for a decoder to determine

1

u amhignmml\ (ncing onlv the name of the XMIL tag and the contents of anv prp\/innc XML _element) the AS
cgmponent (or extension marker) that an XML element is associated with.

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

NOTE 2 — This condition is always satisfied when there are no XER encoding instructions, but the inappropriate use
UNTAGGED to remove associated tags round (for example) repetitions (sequence-of or set-of) and alternative§\(choice) and {
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 iff\genheral not possible {
an ASN.1 tool (or for a human author) to check for legality based on this top-level statement alone. Aangx B provides a model
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 ITU-T Rec. X.68
JO/IEC 8824-2, 14.2), with table constraints or type constraints, such constfaints shall all be ignored
applying 10.2.11.

—

11).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 t
root type, as specified in clause 17.

10.3.2  The "XMLValue" encodings used for BASIG=XER encodings are modified for EXTENDED-XER encodin
by the final encoding instructions for the "Type"skthat they encode, and the final encoding instructions for thg
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 (throu|
the use of the UNTAGGED encoding instruction) consist of nothing more than a linear sequence of XML elements, where only 4

root element has child elements. The use @f-UNTAGGED is restricted to ensure that all such resulting linear sequences of XM
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 The XML document element in an EXTENDED-XER encoding consists of a single XML element that sh
b¢ an "ExtendedXMLTypedValug") for the type being encoded (the root type). It can include attributes in its start-tag

empty-element tag, and can Have a content that includes both child elements (see W3C XML) and untagged text. T
child elements may themselves have both attributes and a content that includes both child elements and untagged text.

10.3.4  The abstract values of the components of an enclosing type are encoded as "ExtendedXMLValue"s (see 174
possibly modified By encoding instructions applied to them or to their own components. These "ExtendedXMLValue"

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

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

(L

of
he

or
of

in

ne

NOTE — Annex B describes the result of applying UNTAGGED as the production of partial XML element contg

nt

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

has not been UNTAGGED.

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

"ExtendedXMLValue" of the component; or

d) can (by the use of an ATTRIBUTE encoding instruction on a character-encodable type) form the

"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3).
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10.3.5 If an "ExtendedXMLValue" is empty, and 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 ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.8). This is called the associated
empty-element tag.

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

10.3.7  The associated preceding tag, the associated following tag, and the associated empty-element tag are jointly
referred to as the associated tags. The XML element names in the associated tags are called the associated tag names,
and are (in the absence of final NAME and NAMESPACE encoding instructions) identifiers, type reference names, or
"ymlasnltypename"s (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.25).

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

111 The notation used in specifying the syntax of an "Encodinglnstruction" in an XER type prefix\(see clause 13
afjd in an "EncodinglnstructionAssignmentList" in an XER encoding control section (see clause 14)7is that defined by
ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 5.

11.2 ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 10, applies to an XER "EncodingInstruction" and to an XHR
"EncodinglnstructionAssignmentList".
NOTE - In particular, arbitrary ASN.1 white-space characters can appear between lexical items in both of these syntacfic
constructs unless the "&" notation is used (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 5.4).

11.3 The general rules specified in ITU-T Rec. X.680 | ISO/IEC (8824-1, 11.1, also apply to an XHR
"Encodinglnstruction” and to an XER "EncodinglnstructionAssignmentList"

~—

NOTE - In particular, ASN.1 comment can be included wherever ASN/ Wwhite-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 ITU-T R¢c.
X.680 | ISO/IEC 8824-1.

114 The following lexical items are used in this Recommeéndation | International Standard:
comment (see ITU-T Rec. X.680{ISO/IEC 8824-1, 11.6)
cstring (see ITU-T Rec. X.680,| ISO/IEC 8824-1, 11.14)
identifier (see ITU-T Rec. X:680 | ISO/IEC 8824-1, 11.3)
modulereference  (see ITU-T Rec.X.680 | ISO/IEC 8824-1, 11.5)
number (see ITU-T Ree. X.680 | ISO/IEC 8824-1, 11.8)
typereference (see ITU-TiRec. X.680 | ISO/IEC 8824-1, 11.2)
" (see ITUST Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (seeATU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (see’ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"L (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"t (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
Tutt (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"l (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.16)
yl (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
v (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"</ (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.21)
/s (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.22)

Additionat texicat tems ¢ nodificd X MENumber*and - “modificd XMEReatNumber*yare defined and used im T 7-.8-3and
in 17.9.

12 Keywords

12.1 The words specified in 12.3 and 12.4 below are used in either or both of XER "Encodinglnstruction"s and
XER "EncodinglnstructionAssignmentList"s (in addition to some ASN.I reserved words), and can appear in such
syntactic constructs only with the meaning assigned to them in the following clauses of this Recommendation |
International Standard, except as specified in 12.2.
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12.2 Keywords are not reserved words, but if an ASN.1 "typereference" that is the same as a keyword listed in 12.3
is needed in an XER "Encodinglnstruction" or an XER "EncodinglnstructionAssignmentList", then the production
"ModuleAndTypeReference" (see 14.2.2) shall be used.

12.3 The keywords are:

AFTER-TAG DEFAULT-FOR-EMPTY REPLACE
AFTER-VALUE ELEMENT TEXT

ANY -

EMBED-VALUES UNCAPITALIZED

ATTRIBUTES GLOBAL-DEFAULTS UNTAGGED
ANY -ELEMENT IN UPPERCASED

AS

LIST USE-NIL

ATTRIRIITE LOWERCASED IISE-NIIMBER

BASE64 MODIFIED-ENCODINGS USE-ORDER
BEFORE-TAG NAME USE-QNAME
BEFORE-VALUE NAMESPACE USE-TYPE
CAPITALIZED NOT USE-UNION
COLLAPSE PI-OR-COMMENT WHITESPACE
CONTROL-NAMESPACE PREFIX

DECIMAL

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

d Final encoding instructions for a type can:

a)

b)

d)

e)

2)

4 Additional keywords are used in the "BuiltiInTypeName" production (see 14.2.3), but“these are all ASN.
rgserved words (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.27) and can never be used in ASN.I as a "typereference"

require the use of alternatives of an "ExtendedXMLValue" that‘are not "XMLValue" alternatives for th
type; or

NOTE - Alternatives of the "ExtendedXMLValue" production include both the (unchanged) "XMLValy
production alternatives used in BASIC-XER, and alterhative productions selected by XER encoding instructioy

change the associated tag name, the "AttributeName", or the value of the type identification attribute f}
the encoding of that type; or

cause the "ExtendedXMLValue" of &, component of an ASN.1 type to be inserted as t
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3); or

specify the XML namespace namefor type reference names and identifiers defined in an ASN.I mody
and recommend a namespace prefix to be used with that namespace; or

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

specify the removal of the associated tags, generally resulting in either untagged text or in partial XM
element content:(Which can be preceded or followed by other partial XML element content — s
Annex B); or

specify thelinsertion of one or more XML Processing Instructions or XML Comments (see clause 30):
1) béfore the associated preceding tag or the associated empty-element tag; or

2)«. between the associated preceding tag and the "ExtendedXMLValue"; or
NOTE 1 — This prohibits the use of an associated empty-clement tag.

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

4) after the associated following tag.

—_—

wn O

or

e

le

[IL

L
ee

13.

2 XER encoding instructions can be assigned to ASN.1 types using either the

NOTE 3 — All the above prohibit the use of UNTAGGED to remove the associated tags (see 30.2.2).

"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 this clause. Assignment using an XER encoding control
section is specified in clause 14.

14

NOTE - The effect of multiple assignments of encoding instructions of the same category is specified in clause 15.
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13.3 The XER "EncodingInstruction" production is:

EncodingInstruction::=
Positivelnstruction
| NegatingInstruction

Positivelnstruction ::=
AnyAttributelnstruction
| AnyElementInstruction
| AttributeInstruction
| Base64Instruction
| Decimallnstruction

| DetaultkForEmptyInstruction
| EmbedValuesInstruction

| GlobalDefaultsInstruction
| ListInstruction

| Namelnstruction

| Namespacelnstruction

| PIOrCommentInstruction
| TextInstruction

| UntaggedInstruction

| UseNillnstruction

| UseNumberInstruction

| UseOrderInstruction

| UseQNamelnstruction

| UseTypelnstruction

| UseUnionInstruction

| Whitespacelnstruction

NegatingInstruction ::=
NOT Positivelnstruction
| ElementInstruction

—

3.4 The "ElementInstruction" (see clause 24) is astrict synonym for NOT UNTAGGED, and is not discussed furth
n this clause.

—

NOTE 1 — The ELEMENT synonym is provided to_avoid the double negative, and for human readability of specifications. It w

module. Top-level types that have neither ELEMENT nor ATTRIBUTE final encoding instructions will be supporting types that
not directly correspond to XML attributes or€lements, and will usually be UNTAGGED.

NOTE 2 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can be cancelled by
subsequent UNTAGGED encoding instrtiction, but such usage is not recommended.

—

35 Each use of a "Positivelnstruction" in an XER type prefix or in an encoding control section assigns that XH
eficoding instruction to the cotrgsponding "Type".

—

nstructions, all uses 6f the corresponding "typereference" (in the module containing the "TypeAssignment" or in son

other module) inherit/its final associated encoding instructions, except that any final NAME and NAMESPACE encoding

instructions arenof inherited.

NOTE —/Fliese two encoding instructions affect the XML name used in place of a type reference name. Where the type referen
name_is.used to define the type in a type assignment or the type of a component, it is not appropriate to inherit such fig
encoding instructions from its definition.

normally be used (in opposition to the ATTRIBUTE  encoding instruction) to identify the nature of top-level types in the ASN.

13.6 If the "Type"«ina "TypeAssignment" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 15.1) has final encodipg

R

nc

ce
al

13.7 An encoding instruction in a type prefix or in an encoding control section can be a positive instruction, used

to

add or to replace an encoding instruction (use of "Positivelnstruction”), or a negating instruction used to cancel (use
"NegatingInstruction") one or more associated encoding instructions.

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

a) NoT, indicating negation or removal of encoding instructions of a given category; and

of

NOTE 1 - This is present for negating instructions (except "Elementlnstruction") and absent for positive

instructions.
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b) akeyword identifying the category of the encoding instruction; and
NOTE 2 — This is always present.
c) identification of a target list for the assignment of the encoding instruction (possibly with qualifying
information restricting its application to a subset of the values of the type); and

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

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

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

=

h

5 =

-
= -

3.9 Some XER encoding instructions require the specification of the abstract value of a type. This specificatipn
ges the "Value" production (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.7). If a "valuereference" is used as)'Valug",

3.10  Table 1 lists in column 1 the alternatives in the "Positivelnstruction" productions. Column 2 gives the clauses

len this "valuereference” shall be defined in (or imported into) the ASN.1 module containing the XER .€ncodipg
struction.

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.

at specify the requirements for use of these encoding instructions and the modified encodings that they produd
blumn 3 gives the category of the encoding instruction.

o

NOTE - These categories are introduced in order to provide clear statements on the result)of multiple assignments of encodipg
instructions from the same category.

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
ElementInstruction 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
PiOrCommentInstruction Clause 30 Pi-or-comment instruction (but see 15.3)
TextInstruction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clause 32 Untagged instruction
USeNillnstruction Clause 33 Use-nil instruction
UseNumberlnstruction Clause 34 Use-number instruction
UseOrderlnstruction Clause 35 Use-order instruction
UseQNamelnstruction Clause 36 Use-gname instruction
UseTypelnstruction Clause 37 Use-type instruction
UseUnionlInstruction Clause 38 Use-union instruction
Whitespacelnstruction Clause 39 Whitespace instruction
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13.11  Each of the alternatives of the "Positivelnstruction" production is in a defined category of encoding
instruction (or in some cases encompasses multiple categories). The category of each encoding instruction is specified
in column 3 of Table 1 (but see also 15.3 for encoding instructions that encompass multiple categories).

NOTE - The categories of encoding instructions are used in 15.4 to determine the effect of multiple assignment of encoding
instructions.

13.12  The "TargetList" in all "EncodingInstruction" 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

CHegory{see ava 4 pro-matter-ho he e --:5 he-txe of1 nle :...:. of-apnXER ‘_‘_53

instruction of a given category is specified in clause 15.

11 Assigning an XER encoding instruction using an encoding control section

14.1 The encoding instruction assignment list

14.1.1  XER encoding instructions can be assigned to ASN.1 types using either the "Encodinglnstruction" productipn
il an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XERLencoding control sectign.
Agsignment using a type prefix is specified in clause 13. Assignment using an XER‘ encoding control section |is
secified in this clause.

14.1.2  The XER "EncodinglInstructionAssignmentList" production is:

EncodingInstructionAssignmentList ::=
EncodingInstruction
EncodingInstructionAssignmentList ?

14.1.3  The "EncodinglInstruction" production is defined in 13.3-

14.1.4  Each use of an "Encodinglnstruction" in an encoding‘control section assigns that XER encoding instruction [to
the occurrences of "Type" that are identified in the "Targefl.ist" of the encoding instruction, or to the type references [in
ar) 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 encoding control section. The clausgs
d¢fining the detailed syntax for each encoding.instruction category are listed in Table 1. Categories of XER encoding
infstructions are also listed in Table 1.

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

14.2.1 General rules

14.2.1.1 The "Encodinglnstruction” alternatives specify the XER encoding instruction that is being assigned, and the
tapget(s) for that assignment ‘within the ASN.1 module. All targets are an occurrence of the "Type" production within
the ASN.1 module.
NOTE — Multiple{targets, in the same or in different ASN.1 type assignments, can be specified. A target that is the entire module,
or all occurrendes within the module of a built-in type or constructor can also be specified. Thus (using an XER encoding contfol
section) a single "EncodingInstruction" can be used to assign a particular XER encoding instruction to all the types in an ASN.1
module that require to have that encoding instruction assigned.

14.2.1.2 \n identifying the target(s) for the assignment of an XER encoding instruction, the production "TargetList"is
uged, This is defined in the following subclauses.

N [ ha ! oo M nrad on eforancod 10 Q L on d

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

==l

(O

—-
o

(O

TargetList ::=
Targets ", " +
| empty

Targets ::=
Typeldentification
| BuiltInTypeldentification
| IdentifiersInContext
| ImportedTypesldentification

21 he—Tare 4 S £ en-each-of-the—TFarsets'—dentifies-one-or
ore targets ("Type"s to which the encoding instruction is assigned), but can also provide qualifying informationxfor
le encoding instruction, restricting its application to encodings using a particular identifier in the target type definitign,
to the use of the empty element tags for control characters specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, [I1.15.53.

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).

5

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

}.2.1.6 The XER encoding instruction (possibly with associated qualifying information) is assigned to all the typgs
entified 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 morethan once in the target list. In such casgs,
clause 15 applies.

}.2.1.7 (Tutorial) Identification of the target(s) (and possible qualifying information) by the "Targets" production uses
ie of five basic forms:

a) use of a "typereference" (see 14.2.2), possibly followed-by a dot-separated list of identifiers, identifyipg
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 introducgd
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 identifieriin 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), for
qualifying information (preceded by a colon, not a dot) identifying all of the identifiers used for values pf

a boolean, bitstring, effumerated, or integer type definition (that is identified by the preceding type
reference and dotseparated list of identifiers) or identifying all uses of the XML empty-element taps
used to represént)some control characters (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5);

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

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

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

3) (usc of COMPONENTS) all "Type''s that are the top-level components ol the "Type' identilied 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 can be used.
Identifiers cannot be used if the "Type" is a type reference.

NOTE 2 — In general a component can be referenced by use of a) or d) above. If more than one component of a type is to be
referenced, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.
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14.2.1.8 A bitstring or octetstring type with a contents constraint that contains a type shall be treated as a type with a
single component, using "*" as the component identifier, for the purpose of assigning a targeted instruction to the
"Type" in the contents constraint.

14.2.1.9 A type definition that is a sequence-of or a set-of shall be treated as a type with a single component, using "*"
as the component identifier, for the purpose of assigning a targeted instruction to the "Type" that is the component of
the sequence-of or set-of.

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

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

NOTE 1 — If the parameterized type is exported, the final encoding instructions for its dummy parameters are carried withlit.

NOTE 2 — There are no mechanisms provided to assign encoding instructions directly to the "Type" of an actual parameter in pn
instantiation of a parameterized type.

2.1.11 If the target is a "SelectionType", the target inherits the final encoding instructions)\of the selectpd
ernative of the choice type referenced by the selection type, after which encoding instructions assigned to the
electionType" are assigned.

2.1.12 If the target is a component produced as a result of the COMPONENTS OF |transformation, the target
erits the final encoding instructions of the component of the type referenced by the CoMPONENTS OF, after whith
coding instructions assigned to the components produced by the COMPONENTS.OF are assigned. Any encodifg
structions for the "Type" from which the components are extracted are ignored.

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

2.1.14 If the "Targets" production is "BuiltInTypeldentification",hen the targets it identifies are specifigd
14.2.3.

2.1.15 If the "Targets" production is "IdentifiersInContext"xthen the targets it identifies are specified in 14.2.4

2.1.16 If the "Targets" production is "ImportedTypesldentification", then the targets it identifies are specifipd
14.2.5.

2.1.17 EXAMPLE: The example below showstan ASN.1 type definition followed by two different ways pf
signing XER encoding instructions in an encoding ‘control section, and finally, the same ASN.1 type definition with
XER encoding instructions assigned using typeprefixes. All three approaches result in the same EXTENDED-XHR
coding.

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

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

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

The type definition with type prefixes is:
My-Type ::= SEQUENCE {
fieldl [ATTRIBUTE] INTEGER,
field2 CHOICE ({
first  [LIST] SEQUENCE OF INTEGER,
second SEQUENCE OF OBJECT IDENTIFIER } }

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

Typeldentification ::=
ALL

| ModuleAndTypeReference
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ComponentReference ?
QualifyingInformationPart ?

ModuleAndTypeReference ::=
typereference
| modulereference " ." typereference

ComponentReference ::=
"nmn

ComponentIdList
ComponentIdList ::=

L S % L
componenTaa 0 T

Componentld ::=
identifier
I "y

| ALL

QualifyingInformationPart ::=

"n.on

QualifyingInformation

QualifyingInformation
identifier
| ALL

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

14.2.2.3 The "ModuleAndTypeReference" production identifies the "Type'that is assigned to the "typereference". T
"thodulereference” in "ModuleAndTypeReference" shall be the medule reference for the module containing t
ncodinglnstructionAssignmentList", and the "typereference" shall be“a type reference that is defined in the module.
shall be used if and only if the "typereference" consists of the sanie,characters as one of the keywords specified in 12
otherwise the "typereference" alone shall be used.

14.2.2.4 A symbol"*" identifies the "Type" of the (sol€)¢.component of a sequence-of or set-of type, or the type in
cq@ntents 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 shoy
be preferred.

14.2.2.5 If ALL is used as a "ComponentId", it shall be the last "Componentld" in the "ComponentIdList" and shall
b¢ followed by "QualifyingInformation".

14.2.2.6 If the first "Componentld"sinthe "ComponentldList" (if present) is an identifier that is textually present
rgsults from use of COMPONENTS OF) as a component identifier in the "Type" identified by t

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

oduleAndTypeReference" ,then it identifies the "Type" of that component. If it is not an identifier that is textually

1d

ot

or
ne

ne

pt-

is
he
he

pievious "Componentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any target.

NOTE — The first use of "Componentld" can refer to components introduced by a COMPONENTS OF. Components of those

components cannot be identified by subsequent "ComponentId"s.

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

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

assigned to that "Type"; or

b) the keyword ALL; the encoding instruction shall be assigned to all "Type"s that are textually present

in

the type definition identified by the previous "Componentld", which shall be a type with one or more

components.
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14.2.2.9 The "QualifyingInformationPart" shall not be present unless the "ModuleAndTypeReference" with the

"ComponentReference" (if present) identifies target(s) that are:
a) Dboolean types; or
b) bitstring types with named bits; or
¢) enumerated types; or
d) integer types with named numbers; or

e) restricted character string types.

14.2.2.10 The ‘'identifier" alternative of "QualifyingInformation" shall not be wused unless the

"ModuleAndTypeReference" with the "ComponentReference" (if present) identifies a single target that is not

a

rgstricted character string type, or identifies a target list all of whose types are the boolean type. The "identifier" shall
a1} identifier in the target type definition if the target is not a boolean type, or shall be true or false. The "identifier"
qalifying information that identifies that the encoding instruction applies only to encodings using that identifier;

14.2.2.11 The true and false alternatives of "QualifyingInformation" for a boolean type speCify "qualifyipg

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

14.2.2.12 The ALL alternative of "QualifyingInformation" shall not be used unless the target identifies (only) o
off more type definitions for the types listed in 14.2.2.9. It shall not be used if the target idemtifies one or more restrict

character string target(s), unless the encoding instruction being applied is NAMESBACE. It specifies qualifying

infformation that identifies that the encoding instruction applies to all the identifiers insthe type definitions, or in the cal
of a restricted character string type, to all uses of the XML empty-element tags used,to represent the control charactd
listed in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5.

NOTE - It is not possible to use qualifying information with an "identifier" to’seléctively affect the representation of cont
characters. Only ALL 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 ::=
BuiltiInTypeName
BuiltInTypeQualifyingInformationPart.?

BuiltInTypeName::=
BIT STRING

| BOOLEAN

| CHARACTER STRING
| cHOICE

| EMBEDDED PDV

| ENUMERATED

| EXTERNAL

| GeneralizedTime
| INSTANEGE 'OF

| INTEGER

| NULL

) ObjectDescriptor
| OBJECT IDENTIFIER
| OCTET STRING

| REAL

be
is

ct

he
bd

S€
IS

ol

| RELATIVE-OID

| SEQUENCE

| SEQUENCE OF

| sET

| SET OF

| UTCTime

| RestrictedCharacterStringType

BuiltInTypeQualifyingInformationPart ::=

"non

BuiltInTypeQualifyingInformation
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BuiltInTypeQualifyingInformation
identifier
| ALL

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

constructor.

14.2.3.3 The "RestrictedCharacterStringType" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.

14.2.3.4 The "BuiltInTypeQualifyinglnformationPart" shall not be present unless the "BuiltInTypeName" is BOOLEAN,

BIT STRING, ENUMERATED, INTEGER, or a restricted character string type.

—Only
14.2.2.10 and the next subclause).

14.2.3.5 The "identifier" alternative of "BuiltInTypeQualifyingIlnformation" shall not be used unless t
uiltiInTypeName" is BOOLEAN, and shall then be either true or false. It specifies qualifying information th
identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE abstract valug
rgspectively.

efjcoding instruction applies to all identifiers used in any instance of use of the "BuiltInTypeName" within the mody
(dr to all values of the BOOLEAN type definition, or to all the empty-element tags used in values of the specifi
rgstricted character string type — see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5).

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

IdentifiersInContext ::=

IdentifierList
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 t
module, or a component or sub-component ef'a type defined in the module. The "QualifyingInformationPart" shall
alpsent.

14.2.4.3 The "Type" identified by the-"Typeldentification" shall be a sequence, set or choice type, and is called for t
pyirposes of this clause the identified-"Type".
prohibited for clarity, as it would be no less verbose than direct use of "Typeldentification" in "Targets".

14.2.4.4 Each "identifier" in "IdentifierList" shall be the "identifier" of a component of the identified "Type". The XH
eficoding instruction- is-assigned to the "Type" of all the components of the identified "Type" that have a compong
"identifier" in the,"IdentifierList".

14.2.4.5 Théwse of ALL for "IdentifierList" specifies that all textually present components (and all textually presg
cgmponents_of those components, to any depth) in the identified "Type" are targets to which the XER encodi
instruction is being assigned.

NOTE — The "Typeldentification" in "IdentifiersInContext" cannot be used for a sequence-of or set-of type. Such use|i
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14.2.46 The use of coMPONENTS for "IdentifierList" specifies that all components (at the first level) of the identifi

"Type" are targets to which the XER encoding instruction is being assigned.
14.2.5  Use of imported types identification
14.2.5.1 The "ImportedTypesldentification" production is:

ImportedTypesldentification ::=
ALL IMPORTS FROM modulereference

14.2.5.2 The "modulereference" shall be one of the "modulereference"s used in one of the "GlobalModuleReference
of the imports clause of the module.
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14.2.5.3 The XER encoding instruction is assigned to each of the "typereference"s in the corresponding "SymbolList",

after the final encoding instructions produced by assignment in the exporting module have been assigned.

14.2.5.4 If an imported "typereference" is exported from this module, the final encoding instructions inherited by that
"typereference" in a module that imports it are those inherited in this importing module, and are not affected by
assignment of encoding instructions using an "ImportedTypesldentification". This assignment affects only the use of the

type reference within this module.

15 Multiple assignment of XER encoding instructions

15.1 Order in which multiple assignments are considered

15.1.1 A "Type" which is not a "typereference" has initially an empty set of associated encoding instructions(

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

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

1%.1.3  Targeted encoding instructions for a "Type" (using an encoding control section) are assigned next, in the ord
which the targeted encoding instructions appear in the encoding control section. If the "Type" is identified by mo
than one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments of the same encodit
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 ov
ridden by a targeted assignment to a "Type" defined using the corresponding "typereference", no matter which targef]

type, and also to an individual component of that type, the effect will depend jon\the order of the encoding instructions in
encoding control section.

15.1.4  Prefixed encoding instructions (using a type prefix) assigned:to-a type are considered next, with the rightmd
(the innermost) prefixed encoding instruction considered first, andvthe leftmost (the outermost) prefixed encodi
instruction considered last.

15.1.5  As specified in 14.2.1.10, encoding instructionstare assigned to a dummy parameter only after the fir
eficoding 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 COMPONENT
OF transformation inherit first the final encoding ifistructions of the original type, and then have encoding instructio
targeted at them applied.

1$.1.7  Each assignment of an encoding’instruction produces a new set of associated encoding instructions,
sgecified in 15.2 to 15.4.

15.2 Effect of assigning a(negating encoding instruction

15.2.1  All assignments of ahegating encoding instruction result in the removal (from the set of associated encodipg

instructions) of any encoding instruction of the same category. If there are no associated encoding instructions of
different category, the set'becomes empty.

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

15.2.3  Forthose encoding instructions with multiple categories (see 15.3), a negating encoding instruction removj
alll the enceding instructions in any of those categories.

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

assignment appears first in the encoding control section. However, if a targeted assignment is made to all the components of

ns
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15.3 Multiple assignment of encoding instructions with multiple categories

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

a) change the associated tag name (no "QualifyingInformation" present); or
NOTE — This applies only to the NAME encoding instruction.

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

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

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

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

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

15.3.5 Subject to 15.3.3 to 15.3.4, subclause 15.4 specifies the rules for multiple assignment of XER encodipg
infstructions.

15.3.6  Each of the alternatives of the GLOBAL-DEFAULTS encoding instruction is a separate category, but each
cqtegory 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 instrictions in the same categdry
occurs. This clause is also referenced by 15.3.5 for the treatment of multiple assignments ¢of NAME, PI-OR-COMMENT, and TEKT
encoding instructions.

15.4.1 Assignments of positive encoding instructions result in the addition_(to the set of associated encodipg
instructions) of that XER encoding instruction if there are no other associated encoding instructions of the sarhe

cqtegory.

1%5.4.2  Assignment of an ELEMENT encoding instruction is always-eduivalent to assignment of a NOT UNTAGGED
eficoding instruction.

15.4.3  If there is an encoding instruction of the same categery in the set of associated encoding instructions, then that
efjcoding instruction is removed from the set, and the assigned) XER encoding instruction is added.
NOTE - If encoding instructions are being assigned globally in an encoding control section, with the intention of overriding thgm
in specific cases, then the overriding has to be done using either a type prefix or a later encoding instruction in the encodihg
control section, not an earlier one.

1544 If a type that appears in a "ContentsConstraint" or in a "TypeConstraint" is to be encoded by
EXTENDED-XER, then the final encoding ifistructions (as determined by the above rules) are used in determining the
eficoding of that type. If a type appears in“any other ASN.1 constraint, then all associated encoding instructions are
discarded.

15.5 Permitted combinatiens of final encoding instructions

15.5.1 Table 2 specifies, the permitted combinations of final encoding instructions for a "Type" when|a
GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been used. Column 1 lists all encoding instructions. Column 2 ligts
alll the encoding instructions that can be used in combination with the column 1 encoding instruction as final encoding
nstructions, but in many cases restrictions apply that are listed in the applicable clauses.

—-

NOTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a type.
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Table 2 — Permitted combinations of final encoding instructions with MODIFIED-ENCODINGS

Encoding instruction

Permitted other encoding instructions

ANY-ATTRIBUTES (see clause 18)

ELEMENT, NAME, NAMESPACE

ANY-ELEMENT (see clause 19)

ELEMENT, NAME, NAMESPACE

ATTRIBUTE (see clause 20)

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

15.5.2
MODIFIED-ENCODINGS has not been used. Column 1 lists all encoding instructions that are permitted as final encodi
instritetions if a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has not been used. Column 2 either says "Not permitt

BASE64 (see clause 21) ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESDPACE, PI-OR-COMMENT, UNTAGGED
DECIMAL (see clause 22) ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,

NAMESPACE, PI-OR-COMMENT, UNTAGGED

DEFAULT-FOR-EMPTY (see clause 23)

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

ELEMENT (see clause 24)

Equivalent to NOT UNTAGGED

EMBED-VALUES (see clause 25)

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

LIST (see clause 27)

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

NAME (see clause 28)

No restrictions

NAMESPACE (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,
NAMESPACE,, PI-OR-COMMENT, UNTAGGED

UNTAGGED (see clause 32)

BASE645,"\DECIMAL, LIST, NAME, NAMESPACE, TEXT, USE-
NUMBER) USE-QNAME, USE-UNION, WHITESPACE

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 (seeclause 39) ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

of

Table 3 specifies the permitted combinations of final encoding instructions when a GLOBAL-DEFAULTS

Bg

e"

or lists all the encoding instructions that can be used in combination with the column 1 encoding instruction as final
encoding instructions, but in many cases restrictions apply that are listed in the applicable clauses. "Not permitted"
means that that encoding instruction cannot be used as a final encoding instruction if a GLOBAL-DEFAULTS of

MODIFIED-ENCODINGS has not been used.

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

Encoding instruction Permitted other encoding instructions
ANY-ATTRIBUTES Not permitted
ANY - ELEMENT Not permitted
ATTRIBUTE BASE64, LIST, NAME, TEXT, USE-NUMBER, WHITESPACE
BASE64 ATTRIBUTE, NAME, PI-OR-COMMENT
DECIMAL Not permitted
DEFAULT-FOR-EMPTY Not permitted
ELEMENT Not permitted
EMBED-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-ORDER Not permitted
USE-QNAME Not permitted
USE-TYPE Not permitted
USE-UNION Not permitted
WHITESPACE ATTRIBUTE, NAME, (PI-OR-COMMENT
1p XER encoding instruction support for XML namespaces and qualified names
16.1 W3C XML Namespaces defines concepts,and rules governing necessary qualifiers and mechanisms to ensure

thhat an XML element name or attribute name,€an be correctly identified with a corresponding specification of the
agsociated semantics.

16.2 W3C XML Namespaces defines’an XML namespace as a collection of unambiguous names, identified by a
URI, which are used in XML documents as element types and attribute names. The URI that identifies a namespacelis
cglled the namespace name. In thisgR€commendation | International Standard, namespaces are also used to qualify the
vglues of a type that has a final.eficoding instruction of USE-QNAME (see clause 36) and that represents an XML QNarhe
(see W3C XML Schema, Part 2)3.2.18).

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

NOTE - This Recommendation | International Standard uses a namespace name that is, by default, a form of URI based pn
ASN.1 object identifiers (see clause 29). All other forms of URI can be used to assign a namespace name to the names in pn
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
piesences(or absence) of a final NAMESPACE encoding instruction.

NOTE — A NAMESPACE encoding instruction can only be present if a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encodiig
igstfuction is also present in the encoding control section (see 29.2.1).

16.5 A namespace is identified by the "NameSpaceSpecification" production that provides the Uniform Resource
Identifier for the namespace, and optionally a recommended namespace prefix. The "NameSpaceSpecification" is
specified in clause 29.

16.6 Names of XML elements and attributes in an EXTENDED-XER encoding are generated from several
sources. The subclauses of 16.8 list the sources of XML element and attribute names, identify what namespace they are
part of, and specify whether they are to be namespace-qualified names or not.
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16.7 An XML element name, an XML attribute name, or a value of a type identification attribute may (but need
not) have a final NAMESPACE encoding instruction on the "Type" that generates the name. If it does, then the name shall
be a namespace-qualified name in the encoding. (The namespace-qualification in an encoding can be done either
explicitly using a defined XML namespace prefix, or indirectly by establishing a default XML namespace for a scope
that includes the use of the name or of the value.) If there is no NAMESPACE encoding instruction on a "Type" that
generates a name, then the name is not a namespace-qualified name. Names that are not namespace-qualified names are
called unqualified names, and shall not occur in the scope of an established default XML namespace.

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

16.8 In the followmg subclauses the term "ASNl namespace refers to the namespace whose name and

NAMESPACE encodmg instruction to a type. If generated names are not from the ASN.1 namespace, and there is no 'suth
agsignment of a namespace name, then the XML element names, XML attribute names, and values cof type
identification attributes are unqualified names.

16.8.1 In all the subclauses of this 16.8, the element names and attribute names in the XML tags {whether XML
empty-element tags or start tags) are namespace-qualified names in an encoding if and only if the genérating "Type" hias
a ffinal NAMESPACE encoding instruction.

16.8.2 Element names in XML empty-clement tags used for control characters (see ITU-T“Rec. X.680 | ISO/IHC
8824-1, 11.15.5) have no namespace unless one is assigned by the application of a NAMESPACE encoding instruction [to

ecial values of real types (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9,“1978, 20.6 and 21.9) will always be

16.9 The namespace of the type identification attribute (see clausg-37) and of the nil identification attribute (spe
clause 33) is the control namespace, which is, by default, the ASN.1 namespace, unless a different control namespace|is
specified by a GLOBAL-DEFAULTS encoding instruction (see clausé 26). The ASN.1 namespace has a name pf
"hrn:o0id:2.1.5.2.0.1" (see 40.3), and a recommended names§pace prefix of "asni". (See also 26.3.2.)

16.10  For an octetstring type with a contents constraint‘that specifies an EXTENDED-XER encoding, any abstrdct
value of the octetstring type shall be a complete EXTENDED-XER encoding of a value of an ASN.1 type (see ITUT
Rpe. X.682 | ISO/IEC 8824-3, 11.5 and 11.6), and shall\contain all necessary namespace declarations for all prefixgd
afjd unprefixed qualified names present in the octetstring abstract value.

NOTE — Such an octetstring type is encoded ag¥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 in the octet string.

16.11  When an open type is encoded as an "xmlhstring" or "Base64XMLOpenTypeFieldVal", and the encodipg

les used for the contained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" shall
b¢ the hexadecimal or base64 representation (respectively) of an octet string that is a complete EXTENDED-XHR
efjcoding of a value of the cofitained type, and shall contain all necessary namespace declarations for all prefixed and
unprefixed qualified names present in it.

NOTE - Any naméspace 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.

1y Spécification of EXTENDED-XER encodings

The specification of EXTENDED-XER encodings uses the productions specified in the following subclauses. Thege
productions allow all of the syntax of the correspondlng productlons used by BASIC-XER (of the same name but with

addltlonal syntax is determined by the apphcatlon of XER encodmg 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-clement 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:

e
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by
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17

7.1.4  "AttributeList" is defined in 17.3.
71.1.5 "ExtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue" of the type identified by the

71.2.1  "TypeNameOrModifiedTypeName" is:

otherwise the "NonParameterized TypeName!'sshall be used.

71.3.1  The "AttributeList" 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 "Extended XML Value ™ instead of an XML value™Tor the contents of the XML clement.

(.1.3  "TypeNameOrModifiedTypeName" is defined in 17.2.

'ypeNameOrModifiedTypeName".

(.1.6  The second alternative of "XMLTypedValue" (use of an XML empty-element tag) can be used only if fin
stance of the "ExtendedXMLValue" production is empty.

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

.2 The "TypeNameOrModifiedTypeName" production

TypeNameOrModifiedTypeName ::=
NonParameterizedTypeName
| QualifiedOrUnqualifiedName

.2.2  "NonParameterizedTypeName" is defined in ITY=T"Rec. X.680 | ISO/IEC 8824-1, 13.2, and is used (ps
ecified in that subclause and in ITU-T Rec. X.680 | ISO/TEC 8824-1, 13.4 to 13.7) as an XML element name tHat
entifies an ASN.1 type.

.2.3  "QualifiedOrUnqualifiedName" is specified in 29.3.2. The "QualifiedOrUnqualifiedName" alternative shall
used if and only if there is a final NAME or«NAMESPACE encoding instruction applied to the type (see clause 2§),

/.3 The "AttributeList" production

AttributeList ::=
Attribute tAttributeList

| empty
/.3.2  The "Attribute" is defined in 20.3.3.

.3.3  The "AttributeList" shall be empty unless the application of final encoding instructions requires its use (sge
auses-20, 33, and 37).

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

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

ExtendedXMLValue ::=
ExtendedXMLBuiltinValue
| ExtendedXMLODbjectClassFieldValue
| empty
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ExtendedXMLBuiltinValue ::=
XMLBItStringValue
| XMLBooleanValue
| ExtendedXMLCharacterStringValue
| ExtendedXMLChoiceValue
| XMLEmbeddedPDVValue
| ExtendedXMLEnumeratedValue
| XMLExternalValue
| XMLInstanceOfValue
| ExtendedXMLIntegerValue
| XMLNullValue
— [ AMEObjectidentifier Vatoe
| ExtendedXMLOctetStringValue
| ExtendedXMLRealValue
| XMLRelativeOIDValue
| ExtendedXMLSequenceValue
| ExtendedXMLSequenceOfValue
| ExtendedXMLSetValue
| ExtendedXMLSetOfValue
| ExtendedXMLPrefixedValue

ExtendedXMLCharacterStringValue ::=
ExtendedXMLRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

ExtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

ExtendedXMLODbjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

ExtendedXMLOpenTypeFieldVal ::=
ExtendedXMLTypedValue
| Base64XMLOpenTypeFieldVal
| xmlhstring

ExtendedXMLOctetStringValue ::=
ExtendedXMLTypedValue
| Base64XMLOctetStringValue
| xmlhstring

ExtendedXMLRealValue ::=
XMLRealValae
| ModifiedXMLRealValue

ExtendedXMIIntegerValue ::=
XMLIntegerValue
| MeodifiedXMLIntegerValue

ExtendedXMLPrefixedValue ::=
ExtendedXMLValue

17.42 ,~ The alternatives of "ExtendedXMLBulltanalue whose productlon names do not start with "Extended", and

that Recommendatlon | Internatlonal Standard) and (for ”XMLleedTypeFleldVal" and the thlrd alternatlve of
"ExtendedXMLOpenTypeFieldVal") in ITU-T Rec. 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.
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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.

17.4.6  The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are defined in 17.6 and shall only be used
as specified in that subclause.

17.4.7  The "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValue" are defined in 17.7 and shall only be
used as specified in that subclause.

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

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

ok

7.4.11 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 ot
affect the use of such occurrences.

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

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

TagName ::=
IdentifierOrModifiedIdentifier

IdentifierOrModifiedIdentifier ::=
identifier
| QualifiedOrUnqualifiedName

17.5.2  The "QualifiedOrUnqualifiedName" is defined in 29.3.2. The "QualifiedOrUnqualifiedName" shall be used|if
afjd only if there is a final NAME encoding instruction (see clause 28), or a final NAMESPACE encoding instructipn
applied to the type (see clause 29), otherwise the "identifier" shall be used.

NOTE - If "identifier" is used, then the.ehcoding cannot include an XML default namespace declaration with a scope that
includes the use of that "identifier" (se€ 16.7).

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

17.5.4 The "ExtendedXMLWalue" in both alternatives of the "ExtendedXMLChoiceValue" shall be the
"ExtendedXMLValue" of.the selected alternative of the choice type.

17.5.5 The secondalternative of "ExtendedXMLChoiceValue" shall be used if either:

a) the selected alternative of the choice type has an UNTAGGED final encoding instruction (see clause 32); g

=

b) ~thechoice type has a USE-TYPE or USE-UNION final encoding instruction (see clauses 37 and 38).

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

17.6.1  The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are:

ExtendedXMLSequenceValue ::=
ExtendedXMLComponentValueList
| empty
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ExtendedXMLSetValue ::=
ExtendedXMLComponentValueList
| empty

ExtendedXMLComponentValueList ::=
ExtendedXMLNamedValue
| ExtendedXMLComponentValueList ExtendedXMLNamedValue

ExtendedXMLNamedValue ::=
"<" & TagName AttributeList ">"
ExtendedXMLValue
"</" & TagName ">"

11
if]

17

nI

11
11
"H
11
@)

—

| ExtendedXMLValue

.6.2  The "empty" alternatives of "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" shall only be-us
no component of the sequence or set type (to any depth), after resolution of all type references and after applieation

all final encoding instructions, produces an "ExtendedXMLNamedValue".

NOTE - This includes (but is not limited to) the cases in which all component: are marked DEFAULT or<QPTIONAL and
values are omitted; have a final UNTAGGED encoding instruction and their values have an empty enceding; have a fir
ATTRIBUTE encoding instruction. It also includes combinations of the above, and the case in whigh the type notation
SEQUENCE {} or SET {}.

1.6.3 The "TagName" is defined in 17.5.1. The "QualifiedOrUnqualifiedName" in ¢

1.6.4  The "AttributeList" and its use is defined in 17.3 and the clauses it referénces.

1.6.5 The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValue" shall be t
Fxtended XML Value" of the component of the sequence or set type.

1.6.6  The second alternative of "ExtendedXMLSequenceValue™and "ExtendedXMLSetValue" shall be used if a
\ly if the alternative has an UNTAGGED final encoding instructionc(see clause 32).

.7 The "ExtendedXMLSequenceOfValue' and”"'ExtendedXMLSetOfValue' productions

1.7.1  The "ExtendedXMLSequenceOfValue" and 'ExtendedXMLSetOfValue" are:

ExtendedXMLSequenceOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLSetOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty:
| ExtendedXMLListValue

ExtendedXMLValueList ::=
ExtendedXMLValueOrEmpty
| ExtendedXMLValueOrEmpty ExtendedXMLValueList

ExtendedXMLValueOrEmpty ::=
ExtendedXMLValue

dentifierOrModifiedIdentifier" form of "TagName" shall be used if and only if there is"a final NAME or NAMESPAG
efjcoding instruction applied to the type (see clause 29), otherwise the "identifier" shdll be used.

ne

hd

Hi & FypeNameOrModifiedTypell tysu
| [\"4 lyPClV u1ypt:nault:

ExtendedXMLDelimitedItemList ::=
ExtendedXMLDelimitedItem
| ExtendedXMLDelimitedItem ExtendedXMLDelimitedItemList
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ExtendedXMLDelimitedItem ::=
"<" & TypeNameOrModifiedTypeName AttributeList ">"
ExtendedXMLValue
"</" & TypeNameOrModifiedTypeName ">"
| "<" & IdentifierOrModifiedIdentifier AttributeList "'>"
ExtendedXMLValue
"</" & IdentifierOrModifiedIdentifier " >"
| ExtendedXMLValue

17.7.2  The use of the alternatives of "ExtendedXMLSequenceOfValue", "ExtendedXMLSetOfValue" and of
"ExtendedXMLValueList" shall be in accordance with the use of the corresponding alternatives of

17.7.3 c"

"typereference" or an "ExternalTypeReference", then the "TgpeNameOrModifiedTypeName" shall be the
"ymlasn1typename" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1} Table 4, corresponding to the built-in type of the
cemponent, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the component

171.7.5  The second alternative of the "ExtendedXMLD¢limitedItem" shall be used if and only if the sequence-of pr

NAMESPACE encoding instructions applied to the«¢omponent (see clauses 28 and 29).

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

11.7.7 The "ExtendedXMLValue™in all the alternatives of the "ExtendedXMLDelimitedItem" shall be the
"ExtendedXMLValue" of the repéated component of the sequence-of or set-of type.

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

(<]

17.8 The"ModifiedXMLIntegerValue" production
11.8.1 ~ \The "ModifiedXMLIntegerValue" is:

ModifiedXMLIntegerValue ::=
ModiliedX MLSi1gnedNumber
| TextInteger

ModifiedXMLSignedNumber ::=
modifiedXMLNumber
| "-" & modifiedXMLNumber
| "+" & modified XMLNumber

17.8.2  This alternative of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL-DEFAULTS
encoding instruction with a MODIFIED-ENCODINGS keyword is assigned.
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17.8.3  The "modified XMLNumber" lexical item shall consist of one or more digits.
NOTE 1 — The "modifiedXMLnumber" lexical item is mapped to an integer value by interpreting it as decimal notation.
NOTE 2 — This lexical item differs from "number" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.8) 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
"ModifiedXMLSignedNumber", 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 ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9, and provides an alternative encoding
(as an encoder's option) for integer values that have a "NamedNumber" definition.

[y

/.9 The "ModifiedXMLRealValue" production
71.9.1 The "ModifiedXMLRealValue" is:

ModifiedXMLRealValue ::=
ModifiedXMLNumericRealValue
| XMLSpecialRealValue
| XMLDecimalMinusZeroRealValue

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

—

171.9.2  This alternative of "ExtendedXMLRealValue" (see 17.4) shall only pe used if a GLOBAL-DEFAULTS encodipg
nstruction 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 moyre
digits, and optionally a decimal point (.). The decimal point can optionally be followed by a fractional part that is one jor
more digits. The integer part, decimal point or fractional part (whichever is last present) can optionally be followed by
ai e or E and an optionally-signed exponent which is one or mgre digits.

NOTE - This lexical item differs from the "realnumber" (s¢e JTU-T Rec. X.680 | ISO/IEC 8824-1, 11.9) lexical item onjly
because it permits any number of leading zeros in the exponert.

17.9.4  Any positive real value and the real valugplus zero can be encoded using either the first or the third
alternative of "Modified XMLNumericRealValue"{as an encoder's option. Any negative real value shall be encoded
uging the second alternative of "Modified XML NumericRealValue". The real value minus zero shall be encoded using
thie second alternative.

11.9.5 The "XMLDecimalMinusZeroRealValue" is defined in 22.3.2 and shall only be used as specified in that
sybclause.

NOTE — The DECIMAL encoding-iiistruction defined in 22.3.2 provides this production as an alternative representation for the
positive zero abstract real valueybut requires that the minus zero abstract value be excluded from the type to which it is applied

18 The ANY {ATTRIBUTES encoding instruction

18.1 General
18.1.1 _ The "AnyAttributesInstruction" is:

AnyAttributesInstruction ::=
ANY-ATTRIBUTES

TargetList
NamespaceRestriction ?

NamespaceRestriction ::=
FrROM URIList
| ExcEPT URIList

URIList ::=
QuotedURIorAbsent
| URIList QuotedURIorAbsent
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QuotedURIorAbsent ::=
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.l 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
T iSSermATticaty—StemHicat At tre—eTrcodtme e c c differe

sequence-of does not imply that
C U PDOIIC U

<) gl

sequence-of.

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

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

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

18.1.8 EXCEPT allows namespace-qualified names from any namespaces except pthose listed. It also alloys
upqualified names unless ABSENT is present in the "URIList".

18.2 Restrictions

18.2.1 An ASN.I1 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 get
type, and the component shall not be marked OPTIONAL or DEFAULT. There shall only be one such component in the
eficlosing type.

18.2.3 A sequence-of or set-of type with this final enceding instruction is required to have a constraint applied to|it
that imposes the format and content specified in 18.2.6.t018.2.11 on each occurrence of the UTF8String, by referenge
tq this clause 18 or otherwise.

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

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

18.2.4  There shall be no final UNTAGGED encoding instruction on either the type that has this final encodipg
instruction or on the enclosing type;

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

18.2.6  The format ofeach UTF8String shall conform to the production "AnyAttributeFormat":

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

w,

18.277°.)See 29.1.4 for the definition of the "URI" production, and 29.1.7 for the definition of the "NCNam
foduction. The "xmlcstring" lexical item is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.

18.2.8  If there is a "NamespaceRestriction" of FRoM, 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 EXCEPT, 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 The "xmlcstring" shall be a syntactically correct XML attribute value (defined in W3C XML, clause 3)
preceded and followed by either a single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
character.
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18.2.11 Application of this encoding instruction and the ATTRIBUTE encoding instruction to different components of
the enclosing type shall not violate 20.3.11.

18.2.12 This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULT MODIFIED-ENCODINGS
encoding instruction in the 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 Or UNTAGGED.
NOTE - The following final encoding instructions can never occur together with this final encoding instruction because their

application to the type is forbidden: ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, DEFAULT-FOR-EMPTY, EMBED-VALUES,
TEXT, USE-NIL, USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

18. Effect on encodings

18.3.1 If the 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
xtendedXMLSequenceValue" or "ExtendedXMLSetValue" of the enclosing sequence or set type! Instead, the valfie
of the enclosing type shall be encoded using the value of each UTF8String as an "Attributg™\(see clause 20) of the
erfjclosing element as specified below.

18.3.3  The encoder shall:

a) treat each "URI" that is present in a UTF8String as requiring that the, folowing "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-qualifie
and shall then remove the "URI" from the UTF8String; and

&~

b) insert into the encoding any necessary namespace declarations with scopes that include the insertgd
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 necessafy “before each "NCName" in order to ensure that the
requirements of a) above are satisfied.

18.3.4  The order of all attributes in the enclosing,element (resulting from the presence of one or more components pf
the enclosing type with a final ATTRIBUTE or ANY~ATTRIBUTES encoding instruction) is an encoder's option.

18.3.5 An EXTENDED-XER decoder shall'generate a UTF8string in the format of 18.2.6 for each attribute in the
efjclosing element that is not from the_control namespace, and whose name is not that of the identifier (possibly
niodiﬁed in accordance with any final NAME or NAMESPACE encoding instructions) of another component of the

eficlosing type that has a final ATTRIBUTE encoding instruction.

1P The ANY-ELEMENT encoding instruction

19.1 General
19.1.1  The&*AnyElementInstruction" is:

AnyElementInstruction ::=
ANY-ELEMENT

TargetList
NamespaceRestriction 7

19.1.2  The "TargetList" production is defined in 14.2.

19.1.3  The "NamespaceRestriction" is defined in 18.1.

19.1.4  This encoding instruction enables an ASN.1 type that is a UTF8String to provide the specification of a single
XML element.

NOTE — The content and attributes of the XML element are unrestricted. It may have attributes or child elements, and names of
child elements and attributes may be qualified or unqualified, and are not affected by any "NamespaceRestriction".
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19.1.5 Ifthere is a "NamespaceRestriction", then the element name is required to satisfy the "NamespaceRestriction"
(see 18.1.6 to 18.1.8) but is otherwise unrestricted.

19.1.6 The uTF8string with this final encoding instruction may be the root type of the encoding, or may be a
component of a choice, sequence, set, sequence-of or set-of type. If it is a top-level type, the type reference name is
ignored. If it is a component, the component name is ignored.

19.2 Restrictions

19.2.1  An ASN.1 type shall not have this final encoding instruction unless it is a UTF8String type. The component
is required to have a restriction applied to it that imposes the format and content specified in 19.2.4 to 19.2.9 by

reference-to-th clause 19 or othe Uiso

NOTE - It is recommended that the constraint on the UTF8String be expressed as:
(CONSTRAINED BY
{/* Shall conform to the "AnyElementFormat" specified in
ITU-T Rec. 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 identidal
"QuotedURI"s.

19.2.4  The format of the abstract values of the UTF8String shall conform to the produgction "AnyElementFormat"

AnyElementFormat ::=
xmlcstring

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

19.2.6 It shall use only namespace prefixes that are declared in namiespace declarations present in the "xmlcstring".|If
ere are unprefixed qualified names, a corresponding default naméspace declaration shall be present.

19.2.7  The value of the UTF8String shall not cause 10.2.Kl-to be violated.

19.2.8 If there is a "NamespaceRestriction" of FROM,‘then the (outermost) element name in "AnyElementFormgt"
shall be the "URI" in a "QuotedURI" in the "URIList";xand may be absent only if the keyword ABSENT occurs in the
"WRIList".

19.2.9  If there is a "NamespaceRestriction" of\EXCEPT, then the (outermost) element name in "AnyElementFormdt
shall not be the "URI" in a "QuotedURI" in thies"URIList", and shall not be absent if the keyword ABSENT occurs in the
"WRIList".

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

19.2.11 A type with this final encoding instruction shall not also have any of the final encoding instructiohs
ATTRIBUTE, BASE64, DEFAULT-FOR-EMPTY, PI-OR-COMMENT, UNTAGGED Oor WHITESPACE.

NOTE - The following.final encoding instructions can never occur together with this final encoding instruction because thgir
application to thestype’is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME; USE-TYPE, USE-UNION.

19.2.12 Thete-shall be no qualifying information in the "TargetList".

II.S Effect on encodings

19.3:1 An EXTENDED-XER encoder shall include the abstract value of the UTF8String in the encoding as an
XML element in place of an XML element that would otherwise be generated for this component (ignoring the
identifier of the component), or for the root type. The element included shall be identical to the abstract value of the
UTF8String, except as specified in 19.3.2.

19.3.2  Any namespace declarations that are present in the first start-tag (or empty-element tag) of the element and
are identical to namespace declarations that are in-scope at the point of insertion may (but need not) be removed, as an
encoder's option.

NOTE - Changing, moving, or deleting other namespace declarations in the 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.
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19.3.3 An EXTENDED-XER decoder shall generate the format of 19.2.4 from the incoming XML document, as the
abstract value of the UTF8String.

19.3.4 The decoder shall include, in the first start-tag (or empty-element tag) in the abstract value of the
UTF8String, namespace declaration attributes for all namespace declarations that are in scope for the element being
decoded but that are not present in the start-tag of that element.

20 The ATTRIBUTE encoding instruction

20.1 General

20.1.1  The "Attributelnstruction" is:

Attributelnstruction ::=
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 charact¢r-
encodable types) that has a final USE-UNION encoding instruction.

2 Restrictions

2

20.2.1  An ASN.I type shall not have this final encoding instruction unless/it has at least one "ExtendedXMLValy|
efjcoding (taking account of encoder's options), for each of its abstract yalues, that does not contain any XML tags apd
dges not rely on the use of "xmlhstring" (if the type is an open type Qroctetstring type) or "xmlbstring" (if the type if a
b
c

oW

ftstring type) or on a final UNTAGGED, ATTRIBUTE, or ANY-ATTRIBUTES encoding instruction applied to {ts
mponents (if the type is a sequence or set type) to achieve this.

NOTE 1 — This implies that a restricted character string typeyith a final ATTRIBUTE encoding instruction has to be restricted [so
that it does not contain any of the control characters listed in'{TU-T Rec. X.680 | ISO/IEC 8824-1, Table 3 (Escape sequences for
control characters in an "xmlcstring"), or has to have a final BASE64 encoding instruction.

NOTE 2 — This does not include open types, or octetstring and bitstring types with CONTAINING without ENCODED HY,
because their "ExtendedXMLValue" can contain tags@nless 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 be satisfied
for all abstract values, but conforming enceders cannot generate encodings in which the "ExtendedXMLValue" violates tlis
restriction (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  There shall be no\fihal UNTAGGED encoding instruction on either the type that has this final encodihg
instruction or on the enclasing type that contains it as a component.

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

20.2.5 A _typewith this final encoding instruction shall not also have any of the final encoding instructions ANY-
ELEMENT,.DEFAULT - FOR-EMPTY, PI-OR-COMMENT Or UNTAGGED.

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

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

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

20.3.2 The "ExtendedXMLNamedValue" of this component shall not be included in the
"ExtendedXMLSequenceValue" or "ExtendedXMLSetValue" of the enclosing sequence or set type. Instead, the value
of the component (if present) shall be encoded as an "Attribute" (see 20.3.3 to 20.3.15) of the enclosing element.
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20.3.3  The "Attribute" production is:

Attribute ::=
AttributeName
"_mn

QuotedValue

AttributeName ::=
IdentifierOrModifiedIdentifier
| ControlAttributeName

QuotedValue ::=
——DeoubleQuotedValue

| SingleQuotedValue

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

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

ControlAttributeName ::= QualifiedName
CharacterEncodableValue ::= ExtendedXMLValue

efjcoding instruction is defined in 17.6.3.

20.3.5 The "ControlAttributeName" production is not directly used by this)clause. All "QualifiedName"s in th
poduction are from the control namespace (see 16.9). Such attributes are @nly generated in accordance with clauses
afid 37, but unexpected control attributes are required to be accepted by decoders (see 10.2.10).

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

20.3.8 The "AttributeName" shall be either the "identifrer/of the component that has this final encoding instructi
, if there are final NAME or NAMESPACE encoding instructions, the "QualifiedOrUnqualifiedName" determined
se encoding instructions as specified in clauses 28tand 29.

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

.3.10 The order in which "Attribute's~appear in an "AttributeList" is an encoder's option, whether these a
gé¢nerated by this encoding instruction ot by the ANY-ATTRIBUTES encoding instruction.

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

20.3.11 When an "AttributeEist" in an instance of an encoding contains multiple attributes, then for any tv
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 eith
have different namespace names, or shall be different names in the same namespace.

It|is an illegal use of encoding instructions if this condition is violated by the application of final encoding instructio
fdr any abstract value of the top-level type that is being encoded.

20.3.4 The "IdentifierOrModifiedldentifier" production is defined in 17.5.1, and_its use in the context of tHi

is
B3

n
by

ne

re

24

(0]

20.3:12 If the "QuotedValue" is a "DoubleQuotedValue", and the "ExtendedXMLValue" in t

nc

"CharacterEncodableValue" contains a QUOTATION MARK (34) character, then that character shall be replaced by

the characters:
&quot;

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

8824-1, 11.15.8.
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20.3.13 If the "QuotedValue" is a "SingleQuotedValue" and the "ExtendedXMLValue" in the
"CharacterEncodableValue" contains an APOSTROPHE (39) character, then that character shall be replaced by the

characters:
&apos;

or, as an encoder's option, by an escape sequence of the form &#n; or &#xn;, specified in ITU-T Rec. X.680 | ISO/IEC
8824-1, 11.15.8.

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

20.3. 15 If the "ExtendedXMLValue contains HORIZONTAL TABULATION (9) LINE FEED (10) or CARRIAGE

the form &#n, or &#xn, spemﬁed n ITU T Rec X 680 | ISO/IEC 8824 1, 11. 15 8.

21 The BASE64 encoding instruction

211 General
2]1.1.1  The "Base64Instruction" is:

Base64Instruction ::=
BASE64

TargetList

2].1.2  The "TargetList" production is defined in 14.2.
21.1.3  This encoding instruction can be assigned to an OCTET STRING,\to d@n open type or to any restricted character
stfing type.

21.1.4  Application of this final encoding instruction to an octetistring type or an open type removes the option of a
h¢xadecimal encoding, but allows the option of a Base64 encoding (as specified in IETF RFC 2045, 6.8). Applicatipn
of this final encoding instruction to a restricted character stritig type requires that the value of the restricted character
stfing type be encoded as a Base64 encoding.

N

.2 Restrictions

—_—

21.2.1  If the final encoding instructions for ah;ASN.1 type contain a BASE64 encoding instruction then the type shall

a) an OCTET STRING; oOr
b) an open type; or
¢) arestricted charagter string type.

21.2.2 A type with this final'encoding instruction shall not have any of the final encoding instructions ANY - ELEMENT
Of WHITESPACE.

NOTE - The follpwing final encoding instructions can never occur together with this final encoding instruction because their
application to thevtype is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION.

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

21.3 Effect on encodings

21.3.1 This encoding instruction affects only the "ExtendedXMLValue" of the type to which it is applied. It requires
the use of either the first or the second alternative of "ExtendedXMLOctetStringValue" and
"ExtendedXMLOpenTypeFieldVal" (as an encoder's option), forbidding the third alternative (see 17.4). It requires use
of the second alternative of "ExtendedXMLRestrictedCharacterStringValue" (see 17.4).

21.3.2  The "Base64XMLOctetStringValue" is:

Base64XMLOctetStringValue ::=
XMLBase64String

The "XMLBase64String" is defined in 21.3.6.
21.3.3  ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.4, applies.
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21.3.4  The "Base64XMLOpenTypeFieldVal" is:

Base64XMLOpenTypeFieldVal ::=
XMLBase64String

21.3.5 The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

21.3.6  The "XMLBase64String" is:

XMLBase64String ::=
———XMERestrictedClraracter Strimg Vatue

The "XMLRestrictedCharacterStringValue" shall be the Content-Transfer-Encoding specified in IETF RFC 2045) 6
ejcept that the 76-character limit does not apply, and "white-space with escapes" (see 8.1.5) is allowed in ary] positipn
wiithin the "XMLBase64String".
NOTE - IETF RFC 2045 mandates the presence of line breaks dividing the encoding into lines of at most 76 ¢havacters, but this

is not required in EXTENDED-XER encodings. It also allows "white-space" to be inserted in any positionswithin the basep4
encoding.

\S)O

21.3.7 If applied to a restricted character string type, then each character in the character string’shall be encoded with
U[TF-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".

2p The DECIMAL encoding instruction

22.1 General
22.1.1  The "Decimallnstruction" is:

Decimallnstruction ::=
DECIMAL

TargetList
22.1.2  The "TargetList" production is defined in 14:2!

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

j=3

NOTE — The value minus zero cannot be represented.

22.2 Restrictions

22.2.1  This encoding instruction shall only be assigned to a real type.
22.2.2  The real type to, which this encoding instruction is applied shall be restricted in such a way that the valus
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)})
(ALL\EXCEPT (-0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))

22.2.3 _<This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
coding’instruction in the encoding control section.

2224
type.
NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their

application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, EMBED-VALUES, LIST, TEXT,
USE-NIL, USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

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

22.3 Effect on encodings
22.3.1  The "modifiedXMLRealNumber" (see 17.9.3) shall not contain an e or E followed by an exponent.
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NOTE — All abstract values, including those that are very large or very small real numbers, are therefore encoded as an integer
part optionally followed by a decimal point and a fractional part.

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).

28 The DEFAULT-FOR-EMPTY encoding instruction

28.1 General

N

3.1.1  The "DefaultForEmptylnstruction" is:

DefaultForEmptyInstruction::=
DEFAULT-FOR-EMPTY

TargetList
As Value

N

3.1.2  The "TargetList" production is defined in 14.2.

N

3.1.3  This encoding instruction specifies an abstract value that can be encoded in an EXTENDED-XER encoding
(s an encoder's option) as the "empty" alternative of "Extended XML Value'for a type (see 17.4) that is encoded as the
qle content of an XML element.

w

NOTE — This defaulting mechanism supports the presence of an XMILx¢lement with no content (typically, but not necessarily,
encoded as an empty-element tag). It is distinct from the use of*ASN.l DEFAULT, which relates to the absence of the
"ExtendedXMLNamedValue" of a component of a sequence or set.

23.1.4  The "TargetList" shall not use the keyword ALL and shall identify a single target.
23.1.5  There 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 (sge
clause 32). If the enclosing element has empty ¢ontent, then that empty content represents the specified "Value" of the
character-encodable type (which is the goverdor for "Value").

23.1.5.2 The second case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NIL) sequenfe
type that contains an UNTAGGED character-encodable component whose encoding forms the sole content (for #ll
abpstract values of the sequence type) of the enclosing element of the sequence type. If the enclosing element of the
sqquence type has empty content, then that empty content represents the specified "Value" of the character-encodaljle
mponent (which is the goyernor for "Value").

—_—

(]

NOTE — The character-encodable component may be the sole content because it is the only component, or it may be the sqle
content because all (other components have a final ATTRIBUTE (see clause 20) or ANY-ATTRIBUTES (see clause 18) encodihg
instruction.

23.1.5.3 The third case is when it is assigned to a (NOT UNTAGGED and NOT USE-NIL) sequence type with a firjal
EMBED-VALUES encoding instruction (see 25.3.1.4). If the enclosing element of the sequence type has empty content,
then that.émpty content represents an abstract value of the sequence type that would otherwise produce content that|is
sqlely the specified "Value" of a sole UTF8String in the EMBED-VALUES sequence-of (UTF8String is the governor fpr
"Yalde").

23.1.5.4 The fourth case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES) sequence type with a final
USE-NIL encoding instruction (see clause 33) whose OPTIONAL component is a character-encodable type. If the
enclosing element of the sequence type has a nil identification attribute with value true, the DEFAULT-FOR-EMPTY does
not affect the meaning of the encoding. If the enclosing element of the sequence type has a nil identification attribute
with value false (or has no nil identification attribute), and has empty content, then that empty content represents the
specified "Value" of the OPTIONAL component (whose type is the governor for "Value").

23.1.5.5 The fifth case is when it is assigned to a (NOT UNTAGGED) sequence type with a final EMBED-VALUES
encoding instruction (see 25.3.1.4) and a final USE-NIL encoding instruction (see clause 33) whose OPTIONAL
component is a sequence type. If the enclosing element of the sequence type has a nil identification attribute with value
true, the DEFAULT-FOR-EMPTY does not affect the meaning of the encoding. If the enclosing element of the sequence
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type has a nil identification attribute with value £alse (or has no nil identification attribute), and has empty content,

then that empty content represents an abstract value of the sequence type that would otherwise produce content that
solely the specified "Value" of a sole UTF8String in the EMBED-VALUES sequence-of (the UTF8String is the govern
for "Value").

23.1.6  "Value" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.7.

is
or

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 the final encodmg mstructionsfor an - ASN 1 type that s 3 NOT UNTAGGED character-encodable type conts
a PEFAULT-FOR-EMPTY encoding instruction, then that type shall not be a component (of an ASN.1 SEQUENCE or. SE]

ith an ASN.1 DEFAULT value.

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

23.2.2  This encoding instruction shall only be assigned to:
a) a character-encodable type without a final UNTAGGED encoding instruction; or
b) a NOT UNTAGGED sequence type, without a final EMBED-VALUES, or USE-NIL'ehcoding instruction, o
of whose components is a character-encodable type with a final UNTAGGED ‘enCoding instruction and
other components (if any) have a final ATTRIBUTE or any-aATTRIBUTES encoding instruction; or
Cc) a NOT UNTAGGED sequence type, without a final USE-NIL encodingCnstruction, but with a final EMBE]
VALUES encoding instruction (see 25.3.1.4); or
d) a NOT UNTAGGED sequence type, without a final EMBED-VALUES encoding instruction, but with a fir]
USE-NIL encoding instruction, whose OPTIONAL component is a character-encodable type; or
€¢) a NOT UNTAGGED sequence type with a final EMBED<VALUES encoding instruction and with a fin
USE-NIL encoding instruction, whose OPTIONAL cOmponent is a sequence type.
23.2.3 1f23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say) of t
(gossibly constrained) type, and V is different from the '"Malue" in the "DefaultForEmptylnstruction”, then there sh
b¢ at least one alternative encoding for V.
23.2.4 1f23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, sa
of the UNTAGGED component (case b)) or of the\OPTIONAL component, (case d)), and V is different from the "Valy|

—

n

al

N

a
n

2]

—

2]
E

3.2.5

3.2.6
sequence-of or set-of type with a final LIST encoding instruction, or that is a choice type with a USE-UNION encodipg

the "DefaultForEmptylInstruction”, then there shall be at least one alternative encoding for V.

NOTE — It is recognized that some ASN.1:t60ls may not be able to statically check that the above restrictions will be satisfied {
all abstract values, but conforming enceders cannot generate encodings in which the "ExtendedXMLValue" violates tl
restriction.

I 23.2.2 ¢) applies, the GEQUENCE type shall be constrained so that (without DEFAULT-FOR-EMPTY) there is
stract value that would produge an empty content for the enclosing element.

If a character-eficodable type (case 23.2.2 a)) with this final encoding instruction has an enclosing type that
struction, then this final encoding instruction shall be ignored.

.2.7

0.2.8(" A type with this final encoding instruction shall not have any of the final encoding instructions ANY
LEMENT, ATTRIBUTE Or UNTAGGED.

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

he
11

D-

al

he
11

y)

Xl
c

or
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o
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-

NOTE—The foltowing fimal encoding MSITUCons can Never OCCur Togetner with This final encoding NStuction because
application to the type is forbidden: ANY-ATTRIBUTES, USE-TYPE.

eir

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

23.3 Effect on encodings

23.3.1 This encoding instruction affects only the "ExtendedXMLValue" of the type that is the governor of "Value",
(see 23.1.5).
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23.3.2  The "ExtendedXMLValue" encoding of the abstract value specified by "Value" shall, as an encoder's option,
be either:

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

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

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

23.3.4 1f23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (},\saly)
of the UNTAGGED component (case b)) or of the OPTIONAL component (case d)), and V is different from the("Vyalug"
secified in the "DefaultForEmptylnstruction”, then any one of the alternative encodings for V shall be, used (as an
efjcoder's option) instead of "empty".

23.3.5 1f23.2.2 ¢) applies, the effect of this encoding instruction is specified in 25.3.1.4 and 25.3.4.5.
23.3.6  1f23.2.2 e) applies, the effect of this encoding instruction is specified in 25.3.1.6.

24 The ELEMENT encoding instruction

24.1 General
24.1.1  The "ElementInstruction" is:

ElementInstruction ::=
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  There shall be no qualifying inforfration in the "TargetList".

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

24.3 Effect on encodings
This encoding instruction negates an UNTAGGED encoding instruction, and does not otherwise affect encodings.
25 The EMBED-VALUES encoding instruction

25.1 General

b1 fa'nil (TR mB] L] 1 — o
2 olod TIIC  LCIHHIOCU V AIUCTSIHISU UCUOUID IS,

EmbedValuesInstruction ::=
EMBED-VALUES

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

25.1.3 This encoding instruction enables the first component of a (NOT UNTAGGED) sequence type to provide
character strings to be inserted before the first XML element, after the last XML element, and between the XML
elements, that form the "ExtendedXMLValue" encoding of the sequence type.
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25.1.4  If a final USE-NIL encoding instruction is also present, and the OPTIONAL component supporting USE-NIL

is

absent in a particular abstract value, then there will be no XML elements for components of the sequence type, and no
character string are provided for that abstract value. Otherwise, for all abstract values, the number of character strings
provided is required to be equal to one greater than the number of elements in the encoding of the sequence type. Some

or all of the character strings may be empty.

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 compone
of the sequence shall be a SEQUENCE OF UTF8String and shall not be marked OPTIONAL or DEFAULT.

the component of the

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

2%.2.4  If the sequence type also has a final USE-NIL encoding instruction, the OPTIONAL component\supporting t
USE-NIL encoding instruction shall not be a character-encodable type (see also 33.2.4).

25.2.5 None of the components of the sequence shall be marked DEFAULT unless they have a final ATTRIBUT
efjcoding instruction. If there are components of a SEQUENCE or SET type (at any depth) that, through the use
TAGGED, can produce elements in the "ExtendedXMLValue" that are immediate child elements of the sequence typ
hese shall not be marked DEFAULT.

sequence-of.

t

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

USE-NIL is absent, the number of repetitions of the sequence-ot component is required to be zero;

b) otherwise, the number of repetitions of the sequence<0f eomponent in every abstract value equals o
plus the number of XML elements in the "Extended XMLValue" of the sequence type, determined aff
application of all final encoding instructions to thé other components of the sequence, and ignoring t
first component.

NOTE - It is recommended that the constraint on the sequence type be expressed as:
(CONSTRAINED BY
{/* Shall conform to ITU-T Reéc. X.693 | ISO/IEC 8825-4, clause 25 */})

efjcoding instruction in the encoding control seetion.

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

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

2%.2.9  There shall be no qualifying information in the "TargetList".

25.3 Effect omencodings

25.3.1 An eficoder shall first produce a partial "ExtendedXMLValue" encoding of the enclosing sequence typ
ignoring the-fitst component. It shall then modify this encoding as specified in the following subclauses.

NOTE=The uTF8string values that are being inserted may be "empty".

25.3(1.1" The first UTF8String value in the sequence-of shall be inserted (subject to 25.3.1.6) at the beginning of t

a) if the type has also a final USE-NIL encoding instruction and/the OPTIONAL component supportipg

2%.2.7  This encoding instruction shall not be<assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS

nt

ne

[E

o

ne
cr
ne

bir

o

kg

ne

p rtial Pnnnding hefore the start-tag of the first XMI . element (if any)

25.3.1.2 Each successive UTF8String value (if any) shall be inserted between the end-tag of an XML element and the

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

NOTE — The above implies that no UTF8String value is inserted inside any of these elements, even if they have child elements.

25.3.1.3 The last uTF8String value (if there is one) shall be inserted at the end of the partial encoding, after the en
tag of the last XML element.

d-

25.3.1.4 If no XML elements are present in the partial encoding, and there is also a final DEFAULT-FOR-EMPTY
encoding instruction (see clause 23) on the sequence type, and the value of the first (and only) UTF8String in the
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sequence-of is identical to the "Value" specified in the DEFAULT-FOR-EMPTY encoding instruction, an encoder can
optionally encode the UTF8String as an empty string (but see 25.3.1.6).

25.3.1.5 If no XML elements are present in the partial encoding, and there is also a final DEFAULT-FOR-EMPTY
encoding instruction on the sequence type, and the encoding is empty, a decoder shall interpret it as an encoding for the
"Value" specified in the DEFAULT - FOR-EMPTY encoding instruction and assign this abstract value to the first (and only)
UTF8String in the sequence-of (but see 25.3.1.6).

NOTE - This means that a value with no XML elements present and with a single empty UTF8String value cannot be encoded.
The sequence type is required to be constrained to prohibit such values (see 23.2.5).

25.3.1.6 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
piesent, 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

20.1 General
26.1.1  The "GlobalDefaultsInstruction" is:

GlobalDefaultsInstruction ::=
GLOBAL-DEFAULTS TargetList DefaultSetting

DefaultSetting ::=
ControlNamespace
| MODIFIED-ENCODINGS

ControlNamespace ::=
CONTROL-NAMESPACE

QuotedURI
Prefix ?

2¢.1.2  The "TargetList" production is defined in 14.23and shall be "empty".
26.1.3  "QuotedURI" and "Prefix" are defined in 291.1.

26.1.4 The "ControlNamespace" productiori specifies the name of the control namespace (the "URI" in the
"QuotedURI"), and a recommended prefix _for that namespace. If this GLOBAL-DEFAULTS encoding instruction is not
pitesent, the control namespace shall be thatspecified in 16.9.

2¢.1.5 The use of MODIFIED-ENCODINGS produces "ExtendedXMLValues" that are modified in accordanfe
th 10.2.7 and 10.2.8.

26.2 Restrictions

—_

2¢6.2.1 The GLOBAL-DEFAULTS encoding instruction shall be assigned only in an encoding control section and shall

n¢t be preceded by ‘any other encoding instructions except other GLOBAL-DEFAULTS encoding instructions.
26.2.2  Eachiof the alternatives of GLOBAL-DEFAULTS shall be used at most once in any encoding control section.

26.2.3 _The GLOBAL-DEFAULTS MODIFIED-ENCODINGS, if present, shall be the first encoding instruction in the XHR
eficoding)control section in an ASN.1 module.

26.3 Effect on encodings

26.3.1 The application of MODIFIED-ENCODINGS requires that encodings shall be modified as specified in 10.2.7
and 10.2.8.

26.3.2  The control namespace used for an entire XML document shall be the control namespace assigned to the
ASN.1 type whose encoding forms the root element of that XML document.

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003) 45


https://iecnorm.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004 (E)

27 The LIST encoding instruction

27.1 General
27.1.1  The "Listlnstruction" is:

ListInstruction ::=
LIST

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

2‘ .1.3 Tllib CllbUdillg illbu uuiuu 1cqui15> L}ldl LilU "EAlClldCd)\IVILSCqUClIbCUFV’diLIC" [9) 8 "E)&LCIIdUL‘l)\IVILSClUFV’d‘lU
of a sequence-of or set-of type (see 17.7) be the "ExtendedXMLListValue", producing a space-separated list for’t
vglues of the component of the sequence-of or set-of.

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

27.2 Restrictions

27.2.1  The type to which this encoding instruction is assigned shall be a sequence-of or a s¢t=of type.

N

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

b) shall be such that, for all of its abstract values, there is at leastCone "ExtendedXMLValue" encodit
(taking account of all encoder's options) that is not "empty" and that does not contain "white-space wi
escapes" (see 8.1.5).

NOTE 1 — The above restrictions imply that the component cannot itself bg aysequence-of or set-of type with a LIST encodi
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 éomponent of the sequence-of or set-of is the integer tyj
real type, object identifier type, relative object identifier type, or, the_GeneralizedTime and UTCTime useful types. They W
also be satisfied if it is a character string type constrained so thatdt always has at least one character in the character string al
none of its values contains a "white-space" character.

NOTE 3 — It is recognized that some ASN.I tools may ot be able to statically check that the above rules are satisfied, bu
conforming encoder shall not generate encodings that vielate b) above.

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

NOTE — The following final encoding instructions can never occur together with this encoding instruction because th

ORDER, USE-QNAME, USE-TYPE, USE-UNION; WHITESPACE.

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

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

27.3.2 The "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue" production (see 17.7) shall be t
"ExtendedXMLLIsistValue" alternative. "ExtendedXMLListValue is:

ExtendedXMLListValue ::=
empty
| CharacterEncodableValue ExtendedXMLListValue

application to the type is forbidden: ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, TEXT, USE-NIL, USE-NUMBER, USE

nc

ng

g
th

ng

il
hd

bir

nc

271.3.3° There shall be "white-space with escapes" (see 8.1.5) between each pair of adjacg

nt

"CharacterEncodableValue"s in the "ExtendedXMLListValue".

27.3.4 The "CharacterEncodableValue" is defined in 20.3.3. Each "CharacterEncodableValue" shall encode a value

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

27.3.5 The order in which the "CharacterEncodableValue"s appear in the "ExtendedXMLListValue" shall be the
same order in which the corresponding "ExtendedXMLValue"s would appear in an "ExtendedXMLSequenceOfValue"

or "ExtendedXMLSetOfValue" if a final LIST encoding instruction were not present.
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27.3.6  The "CharacterEncodableValue"s in the "ExtendedXMLListValue" shall not be "empty" and shall not contain
"white-space with escapes" (see 8.1.5).

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

28 The NAME encoding instruction

28.1 General

28.1.1  The "Namelnstruction" is:

Namelnstruction ::=
NAME

TargetList
AS

NewNameOrKeyword

NewNameOrKeyword ::=
NewName
| Keyword

NewName ::=
RestrictedCharacterStringValue

Keyword ::=
CAPITALIZED
| UNCAPITALIZED
| UPPERCASED
| LOWERCASED

28.1.2  The "TargetList" production is defined in 14.2.

28.1.3  This encoding instruction has five separate purposes:

a) to change the associated tag name, the attnibute name, or the value of a possible type identificatipn
attribute ("NewName" with no "Qualifyinglnformation" 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@sed in an empty-element tag normally (as specified in ITU-T Rec. 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
"QualifyingInformation" in the "TargetList" which is not ALL) of the target(s); or

e) to change® the case (or the case of the initial letter) of the element names used in the
"ExtendedXMLValue" encoding derived from any identifier used in the type definition ("Keyword" with
"QualityingInformation" 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 identifiers or type
referencés, but is rarely useful if the new name could have been used in the first place as an ASN.1 identifier or type referenge.
Thus<theé normal use of the NAME encoding instruction is for producing required XML element or attribute names when they
would) otherwise not be allowed because of ASN.1 rules on the case of the initial letter of identifiers or type reference names, jor
where the ASN.1 rules for distinct identifiers in sequence, set and choice constructions prevent a desired XML encoding.
NOTE 2 — The usc of ALL IN ALL AS CAPITALIZED (0 capitalizc all identitiers in a modulc can be particularly userul to
provide a common style using initial upper-case letters.

NOTE 3 - If a NAME encoding instruction is assigned using a target identified by an "identifier" or "typereference”, this affects
the name used in an EXTENDED-XER encoding, but does not affect the name that is used to identify the same target in
subsequent XER encoding instructions.

28.1.4  The "RestrictedCharacterStringValue" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.
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28.2 Restrictions

28.2.1 "NewName" shall not be used if the "QualifyingInformation" is ALL.

28.2.2 The NaME encoding instruction with "Qualifyinglnformation" shall only be assigned to the following type
definitions:

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

d) an integer type definition with named numbers.

24
el
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8.2.3  The "RestrictedCharacterStringValue" in "NewName" when used in the NAME encoding instruction shall be
ther an "NCName" defined in W3C XML Namespaces, clause 2, production 4, or an empty character string..It shall
t be an empty character string unless the NAME encoding instruction is applied to an alternative of a choice typewitl a
hal USE-UNION encoding instruction.
NOTE 1 — It is a requirement in W3C XML Namespaces that an "NCName" does not commence with charaeters that when
uppercased are "XML".

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

8.2.4  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword, there shall be
"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.

8.2.5  This encoding instruction should not be used, as a prefixed encoding/instruction in combination with any pf
e prefixed encoding instructions ANY-ATTRIBUTES, ANY-ELEMENT or\‘UNTAGGED to avoid confusing the reader.

8.3 Effect on encodings

8.3.1  If the type to which this encoding instruction is applied has a final ATTRIBUTE encoding instruction, the
\ttributeName" (which is in this case an "IdentifierOrModifiedIdentifier") of the "Attribute" (see 20.3.3) shall be the
ualifiedOrUnqualifiedName" alternative as specified in'28.3.3 to 28.3.6.

8.3.2  If the type to which this encoding insttuetion is applied does not have a final ATTRIBUTE encodihg
struction, then the enclosing element tag'“name (which is "TagName" — see 17.5.1) shall be the
ualifiedOrUnqualifiedName" alternative as specified in 28.3.3 to 28.3.6.

8.3.3  The "IdentifierOrModifiedIdentifier" and "QualifiedOrUnqualifiedName" alternatives shall be used. The
UnprefixedName" in the "QualifiedOrUnqualifiedName" shall be the "identifier" of the component modified accordipg
e "NewNameOrKeyword" as specified below.

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

8.3.5  If the "Keyword" -alternative is used, the "UnprefixedName" shall be modified as specified in the subclausgs
this 28.3.5.

8.3.5.1 If the "K¢yword" is CAPITALIZED, then if the first character of the "UnprefixedName" is a lower-case lett¢
at character shall.be replaced by the upper-case equivalent, otherwise the name is not affected.

Nl

8.3.5.2 If-thie "Keyword" is UNCAPITALIZED, then if the first character of the "UnprefixedName" is an upper-case
(ter, then'that character shall be replaced by the lower-case equivalent, otherwise the name is not affected.

.3.5.37 If the "Keyword" is UPPERCASED, then all characters of the "UnprefixedName" that are lower-case lettgrs

sh

all'be vpp]amhrl hy their upper-case pqni‘ alent Qther characters are unchanged
<]

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

28.3.6  The "QualifiedOrUnqualifiedName" shall be a namespace-qualified name if and only if the "Type" has a final
NAMESPACE encoding instruction.
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29 The NAMESPACE encoding instruction

29.1 General

29.1.1 The "Namespacelnstruction" is:

Namespacelnstruction ::=
NAMESPACE

TargetList
NamespaceSpecification ?

NamespaceSpecification ::=

2¢

2
h

24

f=

AS
QuotedURI
Prefix ?

Prefix ::=
PREFIX

QuotedNCName

QuotedURI ::=
" & URI& """

QuotedNCName ::=
""" & NCName & """

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

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

p.1.4  The "URI" production is not defined in this Recommiendation | International Standard, but consists

C 2396, and commences with the name of a URI schemég. For allocations of namespace names with the NAMESPA

c[:{Fracters that identify a Uniform Resource Identifier (URI).<Phe syntax (and semantics) of a URI is defined in IE]

efjcoding instruction, any URI scheme can be used.

24
"y

2¢

2¢

2
2

).1.5  If the "NamespaceSpecification" is absent, then a default is assigned with the recommended "Prefix" set to t
hodulereference" and the "URI" set as follows:

a) the URI scheme (see IETF RFC\2396) shall be urn;
b) the URN namespace identifi¢¥’(see IETF RFC 2141) shall be oid;

c¢) the URN Namespace,Specific String (see IETF RFC 2141) shall be the "Definitiveldentifier" of t
module expressed asfan "XMLObjectldentifierValue" (see IETF RFC 3061).

).1.6 EXAMPLE: With afi object identifier value of {iso standard 1564 modules (0) basic (1)} the "UR
pbuld be the character string "urn:0id:1.0.1564.0.1".

p.1.7  The "NCName!" production is defined in W3C XML Namespaces, clause 2, production 4, and shall
mmence with chdracters that when uppercased are "XML".

NOTE — Thisis\a requirement imposed by W3C XML Namespaces.

.2 Restrictions

to

of
'F
'E

ne

ne

It

.2{¥ ;~ This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINTS

encodinginstruction-in-the-encoding control-section-

29.3 Effect on encodings

29.3.1

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

value of a type identification attribute. A namespace-qualified name is required if the type generating the name has a
final NAMESPACE encoding instruction.
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29.3.2

The "QualifiedOrUnqualifiedName" is:

QualifiedOrUnqualifiedName ::=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName [
UnprefixedName

UnqualifiedName ::=
UnprefixedName

29.3.3

29.34

3?.1.2

added are an encoder's option.

NOTE 1 - W3C XML Namespaces specifies that a default namespace declaratidnshas in its scope only the name of the elemg
in which it is declared (and of child element names), but not of attributes onthat element or child elements.

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,

PrefixedName ::=
DeclaredPrefix & ":" & UnprefixedName

UnprefixedName ::= NCName
DeclaredPrefix ::= NCName

The encoding of a namespace-qualified name requires either:

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

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

The choice of these two mechanisms and the XML elements to which thésnamespace declaration attributes 4

The PI-OR-COMMENT encoding instruction

General
The "PIOrCommentlnstruction" i§:

PiOrCommentInstruction 35
PI-OR-COMMENT

TargetList
AS

RestrictedCharacterStringValue
Position

Position {:5
BEFORE-TAG
|.BEFORE-VALUE
| AFTER-VALUE
| AFTER-TAG

of

of

re

The "TargetList" production is defined in 14.2.

30.1.3

30.1.4

50

This encoding instruction causes specified XML processing instructions and/or comments to be inserted
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 instructions and XML
comments.

The "RestrictedCharacterStringValue" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.
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30.2 Restrictions

30.2.1 The value of the "RestrictedCharacterStringValue" shall be the concatenation of one or more character strings
each of which conforms to the syntax of an XML Processing Instruction specified in W3C XML 1.0, 2.6, or to the
syntax of an XML Comment specified in W3C XML 1.0, 2.5, and defines the processing instructions and/or comments
that are to be inserted in the XML document.

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

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

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

30.3 Effect on the encodings

30.3.1 If the "Position" is BEFORE-TAG, then the processing instructions and/or comments shall béinserted before
associated start-tag or empty-element tag. If that start-tag or empty-element tag is the starttefisome enclosing
xtendedXMLValue", then any processing instructions and/or comments inserted before that("ExtendedXMLvalug"
(Ysing BEFORE-VALUE on the corresponding type) shall precede these processing instructions.and/or comments in the
L document.

1

3.2 If the "Position" is BEFORE-VALUE, then the processing instructions and/or eomments shall be inserted at the
sthrt of the "ExtendedXMLValue". If that "ExtendedXMLValue" starts with a tag thatis'the associated start-tag of sorme
ebedded "ExtendedXMLValue", then any processing instructions and/or comiments inserted before that associated
sthrt-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 theyempty-element tag cannot be used.

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

NOTE - In this case the contents of the associated tags‘iSsiever empty, and the empty-element tag cannot be used.

30.3.4 If the "Position" is AFTER-TAG, then,the processing instructions and/or comments shall be inserted after the
agsociated end-tag or empty-element tag. If that end-tag or empty-element tag is the end of some enclosing
xtendedXMLValue", then any proc€ssing instructions and/or comments shall be inserted after that
xtendedXMLvalue" (using AFTER-VALUE on the corresponding type) shall follow these processing instructiops
d/or comments in the XML document!

K] | The TEXT encoding instruction

31.1 General
3]1.1.1  The "TextInstruction" is:

TextInstruction ::=
TEXT
TargetList
TextToBeUsed ?

TextToBeUsed ::=
AS

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

a) in the absence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, to enable values of boolean types,
enumerated types, bitstrings with named bits, and integers with named numbers, to be encoded as
character strings instead of empty-element tags;

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

31.1.4 The "NewNameOrKeyword" is defined in clause 28. The "NewName" in "NewNameOrKeyword" shall
contain at least one character.

31.2 Restrictions
31.2.1 This encoding instruction shall only be assigned to the following types, with qualifying informatipn
identifying one or more of the identifiers used in the definition of the type (or true or false for the boolean.type):

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

d) an integer type definition with named numbers.

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

31.2.3 "NewName" in "NewNameOrKeyword" shall not be used if the "QualifyingInformation" is ALL. Subclause
28.2.3 does not apply to this use of "NewNameOrKeyword".

31.2.4 In the absence of a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding instruction, the set of final TEXT
efjcoding instructions for a type shall not produce text encodings for'some abstract values and empty element encodings
fdr other abstract values.

NOTE - If there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS‘encoding instruction, then all encodings are text encodings.

w

.2.5 If the TEXT encoding instruction is applied to abitstring type with named bits and "NewName" is used, the
NewName" shall not contain "white-space with escapes" (see 8.1.5) and shall not commence with a "0" (DIG|T
ZERO) or a "1" (DIGIT ONE).

31.2.6 A type with this final encoding instruetion 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 thgir
application to the type is forbidden: ANY - ATFRIBUTES, ANY - ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, US
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

=t
1

31.27  The "QualifyingInformation" shall always be present.

31.3 Effect on encodings
31.3.1  One of the fellowing five subclauses (31.3.2 to 31.3.6) applies.
3

3.2  If the, type is not a bitstring type with named bits and the "TextToBeUsed" is absent, the
xtendedXMIsValue" 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 £alse in the case of boolean types). Fpr
integer types’with named values, either the identifiers or the corresponding numbers shall be used (as an encodet's
opptiony).

"

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 the following
subclauses apply (but see 31.3.5).

31.3.4.1 If the "NewName" alternative is used, the character string used to encode the value identified by the
"QualifyingInformation" is "NewName". Each occurrence of the characters "<", ">", and "&" in the "NewName" shall
be replaced either by one of the escape sequences "&1t;", "&gt;", and "&amp;" respectively, or by an escape sequence
of the form "&#n;" or "s&#xn;", specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.8.
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31.3.4.2 If the "Keyword" alternative is used, the character string used to encode values of the type is the identifier
name, modified 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 If the "Keyword" is UNCAPITALIZED, then the name is unchanged.

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

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

31.3.5 If the type is an integer type with named values, the character strings produced by application of SLl‘E—
clauses 31.3.4.1 to 31.3.4.6 shall be used in place of the identifiers. Either the character strings or the corresponding
nymbers shall be used (as an encoder's option).

—_—

31.3.6 If the type is a bitstring type with named bits and the "TextToBeUsed" is present, subclauses 31.3.4.
to 31.3.4.6 shall be applied to each bit identifier to produce the character string that represents the bitwwhen it is set. The
brt:string value shall then be encoded as the concatenation (possibly empty) of these character strifigs ‘for all the bits that
afle set, separated by "white-space with escapes".

3p The UNTAGGED encoding instruction

32.1 General
32.1.1 The "UntaggedInstruction" is:

UntaggedInstruction ::=
UNTAGGED

TargetList
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
efjables an almost arbitrary pattern of XML-elements to be specified. Its effect is to remove the XML start-tag that
ptecedes the "ExtendedXMLValue" of the\"T'ype" to which it is applied and the XML end-tag that follows it, resulting
inf 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
sdqquence (set) of exactly one“of the alternatives of the choice type (or none if the choice type is an OPTIONAL
cgmponent). The identifier of the choice type does not appear in the encoding. Some alternatives of the choice type may
b¢ XML elements, but others may be partial XML content containing an almost arbitrary pattern of multiple elements,
thirough 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
sequence fset) of a specified or arbitrary number of repetitions of the sequence-of component (which may producq a
sihgle XME 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
efjablés that alternative to consist of the partial XML content which is the "ExtendedXMLValue" of the sequence, s¢t,

auanca ~Af Ay cot Af
segaence-0+-or-5et-o+

32.1.8 A separate function of UNTAGGED when applied to a character-encodable type is to enable character content to
appear in the encoding of a sequence, with no tags around that content. This use is restricted to a component 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.
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32.2 Restrictions

32.2.1 Inall instances of use, the enclosing type shall be a sequence, set, choice, sequence-of, or set-of type.

32.2.2 If the type is a character-encodable type, the enclosing type shall be a sequence type without a final
UNTAGGED encoding instruction. 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 If the type is not a character-encodable type, it shall be a sequence, a set, a choice, a sequence-of, a set-of, an

octetstring or bitstring type with a contained "Type" without ENCODED BY, or an open type.

NOTE — Annex B provides guidelines that can ensure that ambiguities do not result from the use of this encoding instruction.
32.2.4 his encoding instruction-shall not be 2
ofe of its abstract values, if the type is used as:
a) acomponent of a sequence or set type with OPTIONAL or DEFAULT; or
b) the component of a sequence-of or set-of type; or

c) an alternative of a choice type, if another alternative of the same choice type\hids an emp

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

eficoding instruction in the encoding control section.

32.2.6 A type with this final encoding instruction shall not have any ef’the final encoding instructions AN

ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, DEFAULT-FOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, USE-NIL, USE

ORDER Or USE-TYPE.

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

323 Effect on encodings
32.3.1 Ifthe type is encoded as a top-level type, thisiencoding instruction shall be ignored.

32.3.2  If the enclosing type is a choice type, the* ExtendedXMLChoiceValue" (see 17.5.1) for this alternative of t
efjclosed type shall be the "ExtendedXMI*Value" of the alternative (the second alternative in t
"ExtendedXMLChoiceValue" production).

NOTE - This "ExtendedXMLValue" for the@lternative may be a single XML element or may be partial XML content consisti
of multiple XML elements.

32.3.3  If the enclosing type is agequence or set type, the "ExtendedXMLNamedValue" (see 17.6) for this compong
of the enclosed type shall be répldced by the "ExtendedXMLValue" of the component (the second alternative in t
"ExtendedXMLNamedValue" production).

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

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

NOTE 1~lf.is not possible to use UNTAGGED unless a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been included
the enceding 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 multi
XML elements.

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

ty
"ExtendedXMLValue" encoding for one of its abstract values and has a final UNTAGGED encodinhg
instruction.

ty

nc
nc

ng

ne

(L

in

le

32.3.5  If the type is an octetstring or bitstring type with a contained "Type" without ENCODED BY, or an open type,

the "ExtendedXML Value" shall be an "ExtendedXMLTypedValue" (not an "xmlhstring" or an "XMLBase64String").

NOTE — Such types do not match the definition of character-encodable type (see 3.2.2 fer). Subclause 32.3.5 implies that when

they have a final UNTAGGED encoding instruction, they are always encoded as XML elements.
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33 The USE-NIL encoding instruction

33.1 General
33.1.1 The "UseNillnstruction" is:

UseNillnstruction ::=
USE-NIL

TargetList

33.1.2  The "TargetList" production is defined in 14.2.

3. .1.3 Thib CllbUL‘lillg illbll UbLiUll plUVidCb dll UPlillliLUd EXTEI‘IDED—XER CllbUL‘lillg fUl d SCHUCIICT WiLll d bill le
OPTIONAL component whose other components (if any) all have a final ATTRIBUTE or ANY-ATTRIBUTES eneQdihg

—-
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3.1.4 In the absence of this encoding instruction, the optional component would encode as follows:

3.1.5 Use of USE-NIL requires that the absence of the optional gomponent (case b) above) be signalled by t

3.1.6 In cases a) and c) of 33.1.4, the nil identification attribute‘can either be omitted (as an encoder's option), or

3.2.4 If.the OPTIONAL component is not a character-encodable type, then it shall be a sequence, set, choid

struction, possibly preceded by an initial sequence-of type supporting USE-ORDER (see clause 35).

a) (the "not missing but empty" case) if the component is present in the abstract valueswith the abstrg
value that has an empty "ExtendedXMLValue" encoding, an "ExtendedXMLNamedValue" for t
component is present in the XML document, usually as an empty-element tag (or.with adjacent start a
end tags);

not present;

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

clusion of a nil identification attribute with name "nil" and a value©f\either "true" or "1".

n be present with a value of either "false" or "0". Theloptional component shall be encoded by omitting t
sociated tags.

B.2 Restrictions

0.2.1 The USE-NIL encoding instructionsshall only be assigned to a sequence type that has an OPTIONZ
mponent without a final ATTRIBUTE encoding instruction. All the other components of the sequence type, if an
all have a final ATTRIBUTE or ANY-ATTRIBUTES encoding instruction, or shall be the sequence-of componer
pporting a USE-ORDER or an EMBED-VALUES encoding instruction that are also final encoding instructions on t
quence type.

b.2.2  The sequence type shallniot have a final UNTAGGED encoding instruction.

$.2.3  The OPTIONAL, component shall not have any of the final encoding instructions ANY-ELEMENT, ANY
[TRIBUTES, DEFAULTSFOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, UNTAGGED, USE-NIL, USE-ORDER or US}
(PE.

NOTE — Apart'from UNTAGGED, the encoding instructions listed above are those that cannot be applied to a type that has a fiy
UNTAGGED~encoding instruction.

quencerof, set-of type, an open type, or an octetstring or bitstring type with a contained "Type" and without ENCOD}
.

b) (the "missing" case) if the component is absent in the abstract value, the "Exteidded XMLNamedValue"|i

ct
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t
ne
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33.2.5 If the oPTIONAL component is a sequence type, none of its components shall have a final ATTRIBUTE
ANY-ATTRIBUTES encoding instruction.

33.2.6

encoding instruction in the encoding control section.

33.2.7

UNTAGGED Or USE-QNAME.

or

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

A type with this final encoding instruction shall not also have any of the final encoding instructions
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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, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-
NUMBER, USE-TYPE, USE-UNION, WHITESPACE.

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

333 Effect on encodings

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

33.3.2 Ifthe oPTIONAL component is present (cases a) and ¢) of 33.1.4), the nil identification attribute can either be

C OUcC OPLI0 U d C dAUUCU 10 C OULC U CC U 2 CICITIC W d VvdllCT OI' T Ic1r

r "0". The optional component shall be encoded by omitting the associated tags.

The USE-NUMBER encoding instruction

34.1 General
34.1.1 The "UseNumberlnstruction" is:

UseNumberInstruction ::=
USE-NUMBER

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

34.1.3  The purpose of this encoding instruction is to modify the encoding 6f an enumerated type so that the numbdrs
in the "NamedNumber" enumerations are used instead of the names.

34.2 Restrictions
34.2.1 This encoding instruction shall be ignored unless-it\is applied to an enumerated type.

34.2.2 A type 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 because thgir
application to the type is forbidden: ANY-ATTRIBUTES; ANY - ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

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

34.3 Effect on encodings
34.3.1 The "ExtendedXMEEnumeratedValue" is:

ExtendedXMLI:EnumeratedValue ::=
EmptyElementEnumerated
| TextEnumerated
[ XMLSignedNumber

34.3.2 The!EmptyElementEnumerated" and "TextEnumerated" are defined in ITU-T Rec. X.680 | ISO/IEC 8824
19.8 and _19:9

34.33" The "XMLSignedNumber" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9 and 18.12, and shall be the
nymber 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.
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