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Abst r act

Abstract Syntax Notation One (ASN. 1) defines a general franmework for
annotating types in an ASN. 1 specification with encoding instructions
that alter how val ues of those types are encoded according to ASN. 1
encoding rules. This document defines the supporting notation for
encodi ng instructions that apply to the Generic String Encodi ng Rul es
(GSER) and, in particular, defines an encoding instruction to provide
a machi ne-processabl e representation for the declaration of a GSER
Choi ceOF Strings type.
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1. Introduction

Abstract Syntax Notation One (ASN. 1) [ X 680] defines a genera
framework for annotating types in an ASN.1 specification with
encodi ng instructions [X 680-1] that alter how val ues of those types
are encoded according to ASN. 1 encoding rules. This docunent defines
the supporting notation for encoding instructions that apply to the
Generic String Encoding Rules (GSER) [GSER], and in particul ar
defines an encoding instruction, the CHO CE- OF- STRI NGS encodi ng
instruction, to provide a nmachi ne-processable representation for the
decl aration of a GSER Choi ceOFStrings type

The CHO CE- OF- STRI NGS encodi ng instruction SHOULD be used instead of
sinply declaring a ChoiceOFStrings type

2. Conventions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14, RFC 2119

[ BCP14] .

Thr oughout this document, "type" shall be taken to nean an ASN. 1
type, and "value" shall be taken to nmean an ASN. 1 abstract val ue,
unl ess qualified otherw se.

A reference to an ASN. 1 production [X 680] (e.g., Type, NanedType) is
a reference to text in an ASN. 1 specification corresponding to that
producti on.

3. Notation for GSER Encodi ng I nstructions

The grammar of ASN. 1 permits the application of encoding instructions
[ X. 680-1], through type prefixes and encodi ng control sections, that
nodi fy how abstract val ues are encoded by nom nated encoding rul es.

The generic notation for type prefixes and encodi ng control sections
is defined by the ASN. 1 basic notation [X 680] [X 680-1], and

i ncl udes an encoding reference to identify the specific encoding
rules that are affected by the encoding instruction.

The encoding reference that identifies the Generic String Encodi ng
Rules is literally GSER

The specific notation for an encoding instruction for a particul ar
set of encoding rules is left to the specification of those encodi ng
rules. Consequently, this compani on docunent to the GSER
specification [ GSER] defines the notation for GSER encoding
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instructions. Specifically, it elaborates the Encodinglnstruction
and Encodi ngl nstructi onAssi gnnment Li st pl acehol der productions of the
ASN. 1 basic notation

In the context of the GSER encoding reference the Encodinglnstruction
production is defined as follows, using the conventions of the ASN. 1
basi c notati on:

Encodi ngl nstruction ::=
Choi ceOF Stringslnstruction

In the context of the GSER encoding reference the
Encodi ngl nstructi onAssi gnment Li st production (which only appears in
an encodi ng control section) is enpty:

Encodi ngl nstructi onAssi gnmentList ::= enpty
4. The CHO CE- OF- STRI NGS Encodi ng Instruction

The CHO CE- OF- STRI NGS encoding instruction allows a GSER encoder to
encode the alternative of a CHO CE (of restricted string types)

wi thout the leading identifier. The optional Precedencelist also
allows a specification witer to alter the order in which a GSER
decoder will consider the alternatives of the CHOCE as it determ nes
whi ch alternative has been encoded when the identifier is absent.

The notation for a CHO CE- OF- STRI NGS encoding instruction is defined
as follows:

Uni onl nstruction ::= "CHO CE- OF- STRINGS" AlternativesPrecedence ?
Al ternativesPrecedence ::= "PRECEDENCE" Precedenceli st
PrecedencelList ::= identifier PrecedencelList ?

The Type in the Encodi ngPrefi xedType for a CHO CE- OF- STRI NGS encodi ng
instruction SHALL be:

(a) a BuiltinType that is a ChoiceType, or

(b) a Constrai nedType that is not a TypeWthConstraint where the Type
in the Constrai nedType is one of (a) to (d), or

(c) a BuiltinType that is a PrefixedType that is a TaggedType where
the Type in the TaggedType is one of (a) to (d), or
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(d) a BuiltinType that is a PrefixedType that is an
Encodi ngPrefi xedType where the Type in the Encodi ngPrefixedType
is one of (a) to (d).

The effect of this condition is to force the CHO CE- OF- STRI NGS
encoding instruction to be textually co-located with the CHO CE type
definition to which it applies. This nakes it clear to a reader that
the encoding instruction applies to every use of the CHO CE type no
matter how it might be referenced.

The Choi ceType in case (a) is said to be "subject to" the CHO CE- OF-
STRI NGS encodi ng instruction

The Type of each NanedType of the ChoiceType in case (a) MJST be:

(1) the NunericString, PrintableString, TeletexString (T61String),
Vi deot exString, |ASString, GaphicString, VisibleString
(1 SC646String), General String, BMPString, Universal String, or
UTF8String type, or

(2) a type notation that references a type that is one of (1) to (4),
or

(3) a constrained type where the type that is constrained is one of
(1) to (4), or

(4) a prefixed type where the type that is prefixed is one of (1) to
(4).

ASIDE: A tagged type is a special case of a prefixed type. An
ef fect of case (4) is that tagging is not significant.

The ASN. 1 restricted string type in case (1) MJST be different for
each NanedType in the ChoiceType, i.e., no two alternatives have the
same restricted string type.

If case (3) applies to any NanedType, then the constraint in case (3)
MJUST be the sane for each NanedType, i.e., either none of the
alternatives has a constraint, or all of the alternatives have
exactly the sanme constraint.

Each identifier in the PrecedenceLi st MJST be the identifier of a
NanedType of the Choi ceType.

A particular identifier SHALL NOT appear nore than once in the sane
Precedenceli st.
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4.1. Effect on GSER Encodi ngs

A value of a CHO CE type is encoded according to the <Choi ceval ue>
[ GSER] Augnent ed Backus-Naur Form [ ABNF] rule. The ABNF for
<Choi ceVal ue> i s reproduced here for convenience:

| denti fi edChoi ceVal ue /
Choi ceOF Stri ngsVal ue

Choi ceVal ue

identifier ":" Value

StringVal ue

I dentifiedChoi ceVal ue =
Choi ceOF StringsVal ue =
The <ldentifiedChoi ceVal ue> rule MJST be used to encode val ues of a
CHO CE type where the ChoiceType is not subject to a CHO CE- OF-

STRI NGS encodi ng i nstruction.

The chosen alternative of a value of a CHO CE type corresponds to
sone NanmedType in the definition of the type. The <identifier> in
the <ldentifiedChoiceValue> is the identifier of this NanmedType.

Ei ther the <ldentifiedChoiceValue> rule or the <Choi ceOf StringsVal ue>
rule is used to encode val ues of a CHO CE type where the Choi ceType
is subject to a CHO CE- OF- STRI NGS encodi ng instruction.

I f <ChoiceOf StringsVal ue> has been used, then a GSER decoder MJST
determi ne the chosen alternative by considering the alternatives of
the CHOCE in the order prescribed bel ow and accepting the first
alternative that allows all of the characters in the <StringVal ue>.

I f the CHO CE- OF- STRI NGS encoding instruction has a Precedenceli st,
then the alternatives of the ChoiceType referenced by the
Precedenceli st are considered in the order identified by that
PrecedencelLi st, and then the renmaining alternatives are considered in
the order of their definition in the ChoiceType. |If the CHO CE- O
STRI NGS encodi ng instruction does not have a Precedencelist, then all
the alternatives of the ChoiceType are considered in the order of
their definition in the ChoiceType.

A GSER encoder MJST use <ldentifiedChoiceValue> if a GSER decoder

woul d determi ne the chosen alternative to be sonething other than the
chosen alternative of the CHO CE val ue bei ng encoded; otherw se,

<Choi ceO™r Stri ngsVal ue> MAY be used.
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Exanpl e
Consi der this type definition:

[ GSER: CHO CE- OF- STRI NGS PRECEDENCE basi cNane] CHO CE {
ext endedNanme UTF8Stri ng,
basi cNane Printabl eString

}

I f a <ChoiceOF StringsVal ue> has been used, then a GSER decoder
woul d first consider whether the <StringValue> was a valid

basi cNane (a PrintableString) before considering whether it was a
val i d extendedNane (a UTF8String).

4.2. Replacenment of Existing ChoiceOStrings Declarations

In line with the previous declaration [GSER] of the DirectoryString
type as a ChoiceO'Strings type, applications using GSER MJST add this
encodi ng instruction:

[ GSER: CHO CE- OF- STRI NGS PRECEDENCE pri ntabl eString uTF8Stri ng]

i medi ately before the "CHO CE' keyword in the definition of the
DirectoryString type in the third and every subsequent edition of the
Sel ectedAttri buteTypes ASN. 1 nodul e of X 520 [X 520-3] [ X 520-4]

[ X. 520-5].

For exanple, this is howthe DirectoryString definition would appear
in the third, fourth and fifth editions:

DirectoryString{| NTEGER: nmaxSi ze} ::=
[ GSER: CHO CE- OF- STRI NGS PRECEDENCE pri ntabl eString uTF8Stri ng]
CHO CE {
teletexString Tel etexString(SI ZE (1.. maxSi ze)),
printabl eString Printabl eString(SlIZE (1.. maxSi ze)),
uni versal String Uni versal String(SlZE (1.. maxSi ze)),
bmpString BMPSt ri ng(SI ZE (1..nmaxSi ze)),
uTF8Stri ng UTF8St ri ng(SI ZE (1..naxSize))

}
The uTF8String alternative did not appear in the second edition of
the Sel ectedAttributeTypes ASN. 1 nodul e of X 520 [X. 520-2]. For
conpatibility, applications using GSER with the second edition of
X. 520 MUST add this encoding instruction:

[ GSER: CHO CE- OF- STRI NGS PRECEDENCE pri nt abl eStri ng]
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i medi ately before the "CHO CE' keyword in the definition of the
DirectoryString type.

For exanple, this is howthe DirectoryString definition would appear
in the second edition:

DirectoryString{| NTEGER nmaxSi ze} ::=

[ GSER: CHO CE- OF- STRI NGS PRECEDENCE pri nt abl eStri ng]

CHO CE {
teletexString Tel etexString(SI ZE (1.. maxSi ze)),
printabl eString Printabl eString(SlZE (1.. maxSi ze)),
uni versal String Uni versal String(SlZE (1.. maxSi ze))

}

5. Security Considerations

Thi s specification changes the manner in which ChoiceOStrings types
are declared but does not alter the existing behavi our of GSER

i npl enentations. The security considerations for GSER are unchanged
(see [GSER]) .
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Ful | Copyright Statenent
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Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF
THE | NFORVATI ON HEREI' N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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