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Abst ract

It is often desirable to be able to indicate the natural | anguage
associated with values held in a directory and to be able to query
the directory for values which fulfill the user’s |anguage needs.
Thi s docunent details the use of Language Tags and Ranges in the
Li ght wei ght Directory Access Protocol (LDAP)

1. Background and I ntended Use

The Li ghtweight Directory Access Protocol (LDAP) [RFC3377] provides a
means for clients to interrogate and nodify infornation stored in a
distributed directory system The information in the directory is
mai ntai ned as attributes of entries. Mst of these attributes have
synt axes whi ch are human-readabl e strings, and it is desirable to be
able to indicate the natural |anguage associated with attribute

val ues.

Thi s docunent describes how | anguage tags and ranges [ RFC3066] are
carried in LDAP and are to be interpreted by LDAP inpl ementati ons.

Al'l LDAP inmpl ementati ons MJST be prepared to accept |anguage tags and
ranges.

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY"', and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14 [ RFC2119].
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Thi s docunent replaces RFC 2596. Appendi x A summari es changes made
since RFC 2596.

Appendi x B di scusses differences from X 500(1997) "contexts"
mechani sm

Appendi x A and B are provided for informational purposes only.

The remai nder of this section provides a sunmary of Language Tags,
Language Ranges, and Attribute Descriptions.

1.1. Language Tags
Section 2 of BCP 47 [ RFC3066] describes the | anguage tag format which
is used in LDAP. Briefly, it is a string of [ASCI1] letters and
hyphens. Exanpl es include "fr", "en-US'" and "ja-JP'. Language tags
are case insensitive. That is, the | anguage tag "en-us" is the sane
as "EN-US".
Section 2 of this document details use of |anguage tags in LDAP.

1.2. Language Ranges

Section 2.5 of BCP 47 [ RFC3066] describes the | anguage ranges.
Language ranges are used to specify sets of |anguage tags.

A | anguage range matches a | anguage tag if it is exactly equal to the
tag, or if it is exactly equal to a prefix of the tag such that the

first character following the prefix is "-". That is, the |anguage
range "de" matches the | anguage tags "de" and "de-CH' but not "den".
The special | anguage range "*" matches all |anguage tags.

Due to attribute description option naming restrictions in LDAP, this

docunent defines a different |anguage range syntax. However, the

semanti cs of |anguage ranges in LDAP are consistent with BCP 47

Section 3 of this document details use of |anguage ranges in LDAP
1.3. Attribute Descriptions

Thi s section provides an overview of attribute descriptions in LDAP
LDAP attributes and attribute descriptions are defined in [ RFC2251].

An attribute consists of a type, a set of zero or nore associated

taggi ng options, and a set of one or nore values. The type and the
options are conbined into the AttributeDescription
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AttributeDescriptions can also contain options which are not part of
the attribute, but indicate some other function (such as range
assertion or transfer encoding).

An AttributeDescription with one or nore tagging options is a direct
subt ype of each AttributeDescription of the sane type with all but
one of the tagging options. |If the AttributeDescription s type is a
di rect subtype of some other type, then the AttributeDescription is
al so a direct subtype of the AttributeDescription which consists of
the supertype and all of the tagging options. That is,

"CN; x-bar; x-foo" is a direct subtype of "CN,x-bar", "CN x-foo", and
"nane; x-bar; x-foo". Note that "CN' is a subtype of "nane".

2. Use of Language Tags in LDAP

Thi s section describes how LDAP i npl enentations MJST interpret
| anguage tags in perform ng operations.

Servers which support storing attributes with | anguage tag options in
the Directory Information Tree (DI T) SHOULD all ow any attribute type
it recognizes that has the Directory String, IA5 String, or other
textual string syntaxes to have | anguage tag options associated with
it. Servers MAY allow | anguage options to be associated with other
attributes types.

Clients SHOULD NOT assune servers are capable of storing attributes
wi th | anguage tags in the directory.

I mpl enent ati ons MUST NOT ot herwi se interpret the structure of the tag
when conparing two tags, and MUST treat themsinply as strings of
characters. Inplenentations MJST allow any arbitrary string which
conforns to the syntax defined in BCP 47 [ RFC3066] to be used as a

| anguage tag.

2.1. Language Tag Options
A | anguage tag option associates a natural |anguage with values of an
attribute. An attribute description may contain multiple |anguage
tag options. An entry may contain multiple attributes with sane
attribute type but different conbinations of |anguage tag (and ot her)
options.
A |l anguage tag option confornms to the follow ng ABNF [ RFC2234]:

| anguage-tag-option = "lang-" Language- Tag
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where t he Language- Tag production is as defined in BCP 47 [ RFC3066].
Thi s production and those it inports from][RFC2234] are provided here
for conveni ence:

Language-Tag = Prinmary-subtag *( "-" Subtag )

Primary-subtag = 1*8ALPHA

Subtag = 1*8(ALPHA / DIGT)

ALPHA = 9%41-5A /| %61-7A ; A-Z/ a-z

DAT

% 30- 39 ; 0-9

A | anguage tag option is a tagging option. A |anguage tag option has
no effect on the syntax of the attribute’ s values nor their transfer
encodi ng.

Exanpl es of valid AttributeDescription

gi venNane; | ang- en- US

CN; l ang-ja

SN; | ang- de; | ang- gem PFL
O | ang-i - kl i ngon; x-f oobar
descri ption; x-f oobar

CN

Not es: The | ast two have no | anguage tag options. The x-foobar
option is fictious and used for exanpl e purposes.

2.2. Search Filter

If |anguage tag options are present in an AttributeDescription in an
assertion, then for each entry within scope, the val ues of each
attribute whose AttributeDescription consists of the sane attribute
type or its subtypes and contains each of the presented (and possibly
other) options is to be matched.

Thus, for exanple, a filter of an equality match of type
"nane; | ang-en-US" and assertion value "Billy Ray", against the
followi ng directory entry:

dn: SN=Ray, DC=exanpl e, DC=com

obj ect d ass: person DOES NOT MATCH (wrong type)
obj ect d ass: extensi bl ehj ect DCES NOT MATCH (wrong type)
nane; |l ang-en-US: Billy Ray MATCHES
nane; |l ang-en-US: Billy Bob DCOES NOT MATCH (wrong val ue)
CN; I ang-en-US: Billy Ray MATCHES
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2. 3.

Zei

CN; | ang-en- US; x-foobar: Billy Ray MATCHES

CN; | ang-en; x-foobar: Billy Ray DCOES NOT MATCH (differing | ang-)
CN; x-foobar: Billy Ray DCES NOT MATCH (no | ang-)

nane: Billy Ray DCOES NOT MATCH (no | ang-)

SN; | ang-en- GB; | ang-en-US: Billy Ray MATCHES

SN Ray DOES NOT MATCH (no | ang-,

wrong val ue)

Note that "CN' and "SN' are subtypes of "nane".

It is noted that providing a | anguage tag option in a search filter

AttributeDescription will filter out desirable values where the tag

does not match exactly. For exanple, the filter (nane;lang-en=Billy
Ray) does NOT match the attribute "name;lang-en-US: Billy Ray".

If the server does not support storing attributes with | anguage tag
options in the DIT, then any assertion which includes a | anguage tag
option will not match as such it is an unrecogni zed attribute type.
No error woul d be returned because of this; a presence assertion
woul d evaluate to FALSE and all other assertions to Undefi ned.

If no options are specified in the assertion, then only the base
attribute type and the assertion value need match the value in the
directory.

Thus, for exanple, a filter of an equality match of type "name" and
assertion value "Billy Ray", against the following directory entry:

dn: SN=Ray, DC=exanpl e, DC=com

obj ect d ass: person DOES NOT MATCH (wrong type)
obj ect d ass: extensi bl ehj ect DOES NOT MATCH (wrong type)
nane; | ang-en-US: Billy Ray MATCHES

nane; | ang-en-US: Billy Bob DCES NOT MATCH (wrong val ue)
CN; | ang-en-US; x-foobar: Billy Ray MATCHES

CN; | ang-en; x-foobar: Billy Ray MATCHES

CN; x-foobar: Billy Ray MATCHES

name: Billy Ray MATCHES

SN; | ang-en- GB; | ang-en-US: Billy Ray MATCHES

SN: Ray DCES NOT MATCH (wrong val ue)

Requested Attributes in Search

Clients can provide | anguage tag options in each AttributeDescription
in the requested attribute list in a search request.

If | anguage tag options are provided in an attribute description,

then only attributes in a directory entry whose attribute
descriptions have the sane attribute type or its subtype and contains
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2

4.

each of the presented (and possibly other) |anguage tag options are
to be returned. Thus if a client requests just the attribute
"nane; | ang-en", the server would return "nane;lang-en" and

"CN; I ang-en;lang-ja" but not "SN' nor "nanme;lang-fr".

Clients can provide in the attribute list multiple
AttributeDescriptions which have the sanme base attribute type but
different options. For exanple, a client could provide both
"nane; | ang-en" and "nane;lang-fr", and this would permt an attribute
with either |anguage tag option to be returned. Note there would be
no need to provide both "nanme" and "nane; | ang-en" since all subtypes
of name woul d match "name".

If a server does not support storing attributes with |anguage tag
options in the DIT, then any attribute descriptions in the Iist which
i nclude | anguage tag options are to be ignored, just as if they were
unknown attribute types.

If a request is made specifying all attributes or an attribute is
requested w thout providing a | anguage tag option, then all attribute
val ues regardl ess of their |anguage tag option are returned.

For exanple, if the client requests a "description" attribute, and a
mat ching entry contains the followi ng attributes:

obj ectd ass: top

obj ect d ass: organi zati on

O Software GrbH

description: software products
description;lang-en: software products
description;lang-de: Softwareprodukte

The server would return

description: software products
description;lang-en: software products
description;lang-de: Softwareprodukte

Conpar e

Language tag options can be present in an AttributeDescription used
in a conpare request AttributeVal ueAssertion. This is to be treated
by servers the sane as the use of |anguage tag options in a search
filter with an equality match, as described in Section 2.2. If there
is no attribute in the entry with the same attribute type or its

subt ype and contains each of the presented (or possibly other)

| anguage tag options, the noSuchAttributeType error will be returned.
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Thus, for exanple, a conpare request of type "nane" and assertion
val ue "Johann", against an entry containing the follow ng attributes:

obj ectd ass: top

obj ect d ass: person

gi venName; | ang- de- DE:  Johann
CN: Johann Si beli us

SN: Si belius

woul d cause the server to return conpareTrue.

However, if the client issued a conpare request of type
"namne; | ang-de" and assertion val ue "Johann" agai nst the above entry,
the request would fail with the noSuchAttributeType error.

If the server does not support storing attributes with | anguage tag
options in the DIT, then any conparison which includes a | anguage tag
option will always fail to |ocate an attribute, and

noSuchAttri buteType will be returned.

2.5. Add Operation

Clients can provide | anguage options in AttributeDescription in
attributes of a newentry to be created.

A client can provide nultiple attributes with the same attribute type
and val ue, so long as each attribute has a different set of |anguage
tag options.

For exanple, the following is a valid request:

dn: CN=John Smit h, DC=exanpl e, DC=com

obj ect d ass: residential Person

CN: John Smith

CN; | ang-en: John Smith

SN: Smith

SN; [ ang-en: Smith

street Address: 1 University Street

street Address; |l ang-en-US: 1 University Street
street Address;lang-fr: 1 rue Universite
housel dentifier;lang-fr: 9e etage

If a server does not support storing | anguage tag options with
attribute values in the DIT, then it MJST treat an
AttributeDescription with a | anguage tag option as an unrecogni zed
attribute. |If the server forbids the addition of unrecognized
attributes then it MJST fail the add request with an appropriate
result code.
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2.6. Modify Qperation

A client can provide | anguage tag options in an AttributeDescription
as part of a nodification elenment in the nodify operation

Attribute types and | anguage tag options MJST match exactly agai nst
val ues stored in the directory. For exanple, if the nodification is
a "delete", then if the stored values to be del eted have | anguage tag
options, then those | anguage tag opti ons MJST be provided in the

nodi fy operation, and if the stored values to be del eted do not have
any | anguage tag option, then no | anguage tag option is to be

provi ded.

If the server does not support storing | anguage tag options with
attribute values in the DIT, then it MJST treat an
AttributeDescription with a |anguage tag option as an unrecogni zed
attribute, and MJUST fail the request with an appropriate result code.

3. Use of Language Ranges in LDAP

Since the publication of RFC 2596, it has becone apparent that there
is a need to provide a nechanismfor a client to request attributes
based upon set of |anguage tag opti ons whose tags all begin with the
same sequence of |anguage sub-tags.

AttributeDescriptions containing | anguage range options are intended
to be used in attribute value assertions, search attribute lists, and
other places where the client desires to provide an attribute
description matching of a range of | anguage tags associated with
attributes

A |l anguage range option conforms to the foll ow ng ABNF [ RFC2234]:
| anguage-range-option = "lang-" [ Language-Tag "-" ]

where t he Language- Tag production is as defined in BCP 47 [ RFC3066].
This production and those it inports from[RFC2234] are provided in
Section 2.1 for conveni ence.

A | anguage range option matches a | anguage tag option if the | anguage
range option less the trailing "-" matches exactly the |anguage tag
or if the language range option (including the trailing "-") natches
a prefix of the language tag option. Note that the |anguage range
option "lang-" matches all | anguage tag opti ons.
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Exanpl es of valid AttributeDescription containing | anguage range
options:

gi venNane; | ang- en-
CN; | ang-

SN; | ang- de-; | ang- gem
O | ang- x- ; x- f oobar

A | anguage range option is not a tagging option. Attributes cannot
be stored with | anguage range options. Any attenpt to add or update
an attribute description with a | anguage range option SHALL be
treated as an undefined attribute type and result in an error.

A | anguage range option has no effect on the transfer encodi ng nor on
the syntax of the attribute val ues.

Servers SHOULD support assertion of |anguage ranges for any attribute
type which they allow to be stored with | anguage tags.

3.1. Search Filter

If a | anguage range option is present in an AttributeDescription in
an assertion, then for each entry within scope, the val ues of each
attribute whose AttributeDescription consists of the sane attribute
type or its subtypes and contains a | anguage tag option matching the
| anguage range option are to be returned.

Thus, for exanple, a filter of an equality match of type
"nane; | ang-en-" and assertion value "Billy Ray", against the
following directory entry:

dn: SN=Ray, DC=exanpl e, DC=com

obj ect d ass: person DCES NOT MATCH (wrong type)
obj ect d ass: extensi bl ethj ect DOES NOT MATCH (wrong type)
nane; | ang-en-US: Billy Ray MATCHES

nane; | ang-en-US: Billy Bob DOES NOT MATCH (wrong val ue)
CN; I ang-en-US: Billy Ray MATCHES

CN; | ang-en- US; x-foobar: Billy Ray MATCHES

CN; | ang-en; x-foobar: Billy Ray MATCHES

CN; x-foobar: Billy Ray DOES NOT MATCH (no | ang-)
nane: Billy Ray DOES NOT MATCH (no | ang-)
SN; | ang-en-GB; | ang-en-US: Billy Ray MATCHES

SN Ray DOES NOT MATCH (no | ang-,

wr ong val ue)

Note that "CN' and "SN' are subtypes of "nane".
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If the server does not support storing attributes with | anguage tag
options in the DIT, then any assertion which includes a | anguage
range option will not match as it is an unrecogni zed attribute type.
No error would be returned because of this; a presence filter would
evaluate to FALSE and all other assertions to Undefi ned.

3.2. Requested Attributes in Search

Clients can provide | anguage range options in each
AttributeDescription in the requested attribute list in a search
request.

If a | anguage range option is provided in an attribute description,
then only attributes in a directory entry whose attribute
descriptions have the sane attribute type or its subtype and a

| anguage tag option natching the provided | anguage range option are
to be returned. Thus if a client requests just the attribute
"nane; | ang-en-", the server would return "nane; | ang-en-US" and

"CN; I ang-en;lang-ja" but not "SN' nor "nane;lang-fr".

Clients can provide in the attribute list multiple
AttributeDescriptions which have the sane base attribute type but
different options. For exanple a client could provide both
"nane; | ang-en-" and "nane;lang-fr-", and this would permt an
attribute whose type was nane or subtype of nane and with a | anguage
tag option matching either |anguage range option to be returned.

If a server does not support storing attributes with |anguage tag
options in the DIT, then any attribute descriptions in the Iist which
i ncl ude | anguage range options are to be ignored, just as if they
wer e unknown attribute types.

3.3. Conpare

Language range options can be present in an AttributeDescription used
in a conpare request AttributeVal ueAssertion. This is to be treated

by servers the sane as the use of |anguage range options in a search

filter with an equality match, as described in Section 3.1. |If there
is no attribute in the entry with the sanme subtype and a mat ching

| anguage tag option, the noSuchAttributeType error will be returned.

Thus, for exanple, a conpare request of type "nane;lang-" and

assertion value "Johann", against the entry with the follow ng
attributes:
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obj ectd ass: top

obj ect d ass: person

gi venName; | ang- de- DE: Johann
CN: Johann Si bel i us

SN:  Si belius

wi Il cause the server to return conpareTrue. (Note that the | anguage
range option "lang-" matches any | anguage tag option.)

However, if the client issued a conpare request of type
"nane; | ang-de" and assertion value "Sibelius" against the above
entry, the request would fail with the noSuchAttributeType error

If the server does not support storing attributes with | anguage tag
options in the DIT, then any conpari son which includes a |anguage
range option will always fail to |locate an attribute, and
noSuchAttri buteType will be returned.

4. Discovering Language Option Support

A server SHOULD indicate that it supports storing attributes with
| anguage tag options in the DIT by publishing 1.3.6.1.4.1.4203.1.5.4
as a value of the root DSE.

A server SHOULD indicate that it supports | anguage range matchi ng of
attributes with | anguage tag options stored in the DIT by publishing
1.3.6.1.4.1.4203.1.5.5 as a value of the "supportedFeatures”

[ RFC3674] attribute in the root DSE

A server MAY restrict use of |anguage tag options to a subset of the
attribute types it recognizes. This docunment does not define a
mechani sm for determ ni ng which subset of attribute types can be used
wi th | anguage tag options.

5. Interoperability with Non-supporting |nplenentations

I mpl ementators of this specification should take care that their use
of | anguage tag opti ons does not inpede proper function of
i mpl ement ati ons whi ch do not support |anguage tags.

Per RFC 2251, "an AttributeDescription with one or nore options is
treated as a subtype of the attribute type without any options." A
non-supporting server will treat an AttributeDescription with any

| anguage tag options as an unrecogni zed attribute type. A non-
supporting client will either do the same, or will treat the
AttributeDescription as it would any other unknown subtype.

Typi cally, non-supporting clients sinply ignore unrecogni zed subtypes
(and unrecogni zed attribute types) of attributes they request.
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To ensure proper function of non-supporting clients, supporting
clients SHOULD ensure that entries they populate with tagged val ues
are al so popul ated wi th non-tagged val ues.

Addi tionally, supporting clients SHOULD be prepared to handle entries
whi ch are not populated with tagged val ues.

6. Security Considerations

Language tags and range options are used solely to indicate the
native | anguage of values and in querying the directory for val ues
which fulfill the user’s |language needed. These options are not
known to raise specific security considerations. However, the reader
shoul d consi der general directory security issues detailed in the
LDAP techni cal specification [ RFC3377].

7. |1 ANA Consi derations

Regi stration of these protocol nechani sns [ RFC3383] has been
compl eted by the | ANA

Subj ect: Request for LDAP Protocol Mechani sm Registration

oject Identifier: 1.3.6.1.4.1.4203.1.5.4

Description: Language Tag Options

Object ldentifier: 1.3.6.1.4.1.4203.1.5.5

Description: Language Range Options

Person & email address to contact for further information:
Kurt Zeil enga <kurt @penl dap. org>

Usage: Feature

Speci fication: RFC 3866

Aut hor/ Change Controller: |ESG

Comment s: none

These O Ds were assigned [ASSI G\] by OpenLDAP Foundation, under its
| ANA- assi gned private enterprise allocation [ PRIVATE], for use in
this specification.

8. Acknow edgnent s
Thi s docunent is a revision of RFC 2596 by Mark Wahl and Ti m Howes.
RFC 2596 was a product of the | ETF ASID and LDAPEXT wor ki ng groups.

Thi s docunent al so borrows from a nunber of | ETF docunents including
BCP 47 by H Al vestrand.
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Appendi x A. Differences from RFC 2596

Thi s docunent adds support for |anguage ranges, provides a nmechani sm
that a client can use to di scover whether a server supports | anguage
tags and ranges, and clarifies how attributes with multiple |anguage
tags are to be treated. This docunment is a significant rewite of
RFC 2596.

Appendi x B. Differences from X 500(1997)

Edi

X.500(1997) [ X.501] defines a different nechanism contexts, as the
means of representing | anguage tags (codes). This section sumari zes
the major differences in approach.

a) An X. 500 operation which has specified a | anguage code on a val ue
mat ches a value in the directory without a | anguage code.

b) LDAP references BCP 47 [ RFC3066], which allows for | ANA
registration of new tags as well as unregistered tags.

c) LDAP supports | anguage ranges (new in this revision).

d) LDAP does not allow | anguage tags (and ranges) in distinguished
namnes.

e) X. 500 describes subscherma administration procedures to allow
| anguage codes to be associated with particular attributes types.

tor’s Address

Kurt D. Zeil enga
OpenLDAP Foundati on

EMai | : Kurt @penLDAP. org
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Ful I Copyright Statenent

Copyright (C) The Internet Society (2004). This docunment 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 AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS CR | MPLI ED,

I NCLUDI NG BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF THE

I NFORMATI 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 mght be clainmed to
pertain to the inplementation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or m ght not be avail able; nor does it represent that it has
made any i ndependent effort to identify any such rights. [Infornmation
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 made available, or the result of an
attenpt made to obtain a general |icense or perm ssion 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 1 ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that nay be required to inpl enent
this standard. Pl ease address the information to the IETF at ietf-
ipr@etf.org.
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