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Abst r act

Thi s docunment describes the structure, content, construction, and
semantics of |anguage tags for use in cases where it is desirable to
i ndi cate the | anguage used in an information object. 1t also
describes how to register values for use in |anguage tags and the
creation of user-defined extensions for private interchange. This
docunent, in conbination with RFC 4647, replaces RFC 3066, which
repl aced RFC 1766.

Phillips & Davis Best Current Practice [ Page 1]



RFC 4646 Tags for Identifying Languages Sept enber 2006

Tabl e of Contents

Lo IntroduCtion . ... 3
2. The Language Tag .. ... v ittt e e e e e e e 4
2. L. SYNt AX .o e 4
2.2. Language Subtag Sources and Interpretation ................. 7
2.2.1. Primary Language Subtag ........... ... . ... . ... .. 8

2.2.2. Extended Language Subtags ............. .. .. . .. ... ... 10

2.2.3. Script Subtag ........ .. 11

2.2.4. Region Subtag ........ ... e 11

2.2.5. Variant Subtags .......... ... 13

2.2.6. Extension Subtags ........... .. ... 14

2.2.7. Private Use Subtags .......... ... ... 16

2.2.8. Preexisting RFC 3066 Registrations ................. 16

2.2.9. Casses of Conformance .................uiuiiinnn.. 17

3. Registry Format and Maintenance ............... ... 18
3.1. Format of the | ANA Language Subtag Registry ............... 18
3. 2. Language Subtag Reviewer ......... .. ... i 24
3.3. Maintenance of the Registry ...... ... ... .. ... 24
3.4. Stability of 1ANA Registry Entries .......... ... ... ........ 25
3.5. Registration Procedure for Subtags ........................ 29
3.6. Possibilities for Registration ............................ 32
3.7. Extensions and Extensions Registry ........................ 34
3.8. Initialization of the Registries ....... ... ... .. ... ... .... 37

4. Formation and Processing of Language Tags ...................... 38
4.1. Choice of Language Tag .. ... ... e 38
4.2. Meaning of the Language Tag ......... ..., 40
4.3. Length Considerations ............ ..., 41
4.3.1. Wrking with Limted Buffer Sizes .................. 42

4.3.2. Truncation of Language TagsS ..........c.ouuuuuinnnnn. 43

4.4. Canonicalization of Language Tags ............uuuiiinneen.. 44
4.5. Considerations for Private Use Subtags .................... 45

5. TANA Considerati ONS . ... ... . 46
5.1. Language Subtag Registry ....... ... ... .. 46
5.2, EXtensions Regi Stry ...... ... e e 47

6. Security Considerati OnNs ... ... ...t 48
7. Character Set Considerati Ons .......... ... ... 48
8. Changes fromRFC 3066 .. ........ ... e 49
9. ReferenCes . ... .. . 52
9.1. Normative References ....... ... .. . . . . 52
9.2. Informative References ........ ... ... . ... 53
Appendi x A. Acknowl edgements . ... .. .. 55
Appendi x B. Exanpl es of Language Tags (Informative) ............... 56

Phillips & Davis Best Current Practice [ Page 2]



RFC 4646 Tags for Identifying Languages Sept enber 2006

1.

I nt roducti on

Human bei ngs on our planet have, past and present, used a nunber of
| anguages. There are many reasons why one would want to identify the
| anguage used when presenting or requesting infornation.

A user’s | anguage preferences often need to be identified so that
appropri ate processing can be applied. For exanple, the user’s

| anguage preferences in a Wb browser can be used to sel ect Wb pages
appropriately. Language preferences can al so be used to sel ect anong
tools (such as dictionaries) to assist in the processing or

under standi ng of content in different |anguages.

In addition, know edge about the particul ar | anguage used by sone

pi ece of information content m ght be useful or even required by sone
types of processing; for exanple, spell-checking, conputer-

synt hesi zed speech, Braille transcription, or high-quality print
renderi ngs.

One neans of indicating the | anguage used is by |abeling the
information content with an identifier or "tag". These tags can be
used to specify user preferences when selecting information content,
or for labeling additional attributes of content and associ ated
resour ces

Tags can al so be used to indicate additional |anguage attributes of
content. For exanple, indicating specific information about the
dialect, witing system or orthography used in a docunent or
resource may enable the user to obtain information in a formthat
they can understand, or it can be inportant in processing or
rendering the given content into an appropriate formor style.

Thi s docunent specifies a particular identifier nmechani sm(the

| anguage tag) and a registration function for values to be used to
formtags. It also defines a nmechanismfor private use val ues and
future extension.

Thi s docunent, in conbination with [ RFC4647], repl aces [ RFC3066],
whi ch repl aced [RFC1766]. For a list of changes in this docunent,
see Section 8.

The keywords "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
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2

2

The Language Tag

Language tags are used to help identify |anguages, whether spoken,
witten, signed, or otherw se signaled, for the purpose of

conmmuni cation. This includes constructed and artificial |anguages,
but excludes | anguages not intended primarily for human

conmuni cation, such as progranm ng | anguages.

1. Syntax

The | anguage tag is conposed of one or nore parts, known as
"subtags". Each subtag consists of a sequence of al phanuneric
characters. Subtags are distinguished and separated from one anot her
by a hyphen ("-", ABNF [ RFC4234] %2D). A |language tag consists of a
"primary | anguage" subtag and a (possibly enpty) series of subsequent
subt ags, each of which refines or narrows the range of |anguages
identified by the overall tag.

Usual | y, each type of subtag is distinguished by length, position in
the tag, and content: subtags can be recogni zed solely by these
features. The only exception to this is a fixed list of
grandfathered tags registered under RFC 3066 [ RFC3066]. This nmkes
it possible to construct a parser that can extract and assi gn sone
semantic information to the subtags, even if the specific subtag

val ues are not recognized. Thus, a parser need not have an up-to-
date copy (or any copy at all) of the subtag registry to perform nost
searching and mat chi ng operati ons.
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The syntax of the l|anguage tag in ABNF [ RFC4234] is:

Language-Tag = | angtag
[ privateuse ; private use tag
/ grandf at hered ; grandfathered registrations
| angt ag = (Il anguage
["-" script]
["-" region]
*("-" variant)
*("-" extension)
["-" privateuse])
| anguage = (2*3ALPHA [ extlang ]) ; shortest |1SO 639 code
[/ 4ALPHA ; reserved for future use
[/ 5*8ALPHA ; registered | anguage subtag
ext| ang = *3("-" 3ALPHA) ; reserved for future use
scri pt = 4ALPHA ; 1SO 15924 code
region = 2ALPHA ; 1SO 3166 code
/ 3DIGT ; UN M 49 code
vari ant = 5*8al phanum ; registered variants
[/ (DA T 3al phanum
ext ensi on = singleton 1*("-" (2*8al phanun))
si ngl eton = W41-57 /| 9%&59-5A /] W61-77 /| W&79-7TA /] DIGAT

; n aII - n WI / n yll - n ZII / n AII - n W / n YII - n ZII / n OII - n 9"
; Single letters: x/ X is reserved for private use

privat euse ("x"/"X") 1*("-" (1*8al phanum)

gr andf at her ed 1*3ALPHA 1*2("-" (2*8al phanunj)
; grandfathered registration
; Note: i is the only singleton

; that starts a grandfathered tag
al phanum = (ALPHA / DIAT) ; letters and nunbers
Figure 1: Language Tag ABNF
Note: There is a subtlety in the ABNF for 'variant’: variants

starting with a digit MAY be four characters |ong, while those
starting with a letter MJUST be at |least five characters | ong.
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Al'l subtags have a maxi mum |l ength of eight characters and whitespace
is not permtted in a | anguage tag. For examples of |anguage tags,
see Appendi x B.

Not e that although [RFC4234] refers to octets, the |anguage tags
described in this docunent are sequences of characters fromthe
US-ASCI | [1S0C646] repertoire. Language tags MAY be used in docunents
and applications that use other encodings, so | ong as these enconpass
the US-ASCI| repertoire. An exanple of this would be an XM. docunent
that uses the UTF-16LE [ RFC2781] encodi ng of [ Uni code].

The tags and their subtags, including private use and extensions, are
to be treated as case insensitive: there exist conventions for the
capitalization of some of the subtags, but these MJST NOT be taken to
carry neani ng.

For exanpl e:

0 [1S0639-1] reconmends that | anguage codes be witten in | owercase
(’ i’ Mongol i an).

0 [1S03166-1] recomends that country codes be capitalized (' W
Mongol i a) .

0 [1S015924] recommends that script codes use |owercase with the
initial letter capitalized ('Cyrl’ Cyrillic).

However, in the tags defined by this docunent, the uppercase US-ASCl I
letters in the range A" through *'Z are considered equival ent and
mapped directly to their US-ASCI| | owercase equivalents in the range
"a' through "z'. Thus, the tag "m-Cyrl-MWN" is not distinct from
"MN-cYRL-mm" or "nmN-cYrL-Mh" (or any other conbination), and each of
these vari ati ons conveys the same neani ng: Mngolian witten in the
Cyrillic script as used in Mongoli a.

Al t hough case distinctions do not carry neaning in |anguage tags,
consistent formatting and presentation of the tags will aid users.
The format of the tags and subtags in the registry i s RECOMVENDED.

In this format, all non-initial two-letter subtags are uppercase, all
non-initial four-letter subtags are titlecase, and all other subtags
are | owercase.
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2.2. Language Subtag Sources and Interpretation

The nanespace of |anguage tags and their subtags is adm nistered by
the Internet Assigned Nunbers Authority (1ANA) [ RFC2860] according to
the rules in Section 5 of this docunent. The Language Subtag

Regi stry maintained by ANA is the source for valid subtags: other
standards referenced in this section provide the source nmaterial for
that registry.

Termi nology in this section:

0o Tag or tags refers to a conplete | anguage tag, such as
"fr-Latn-CA". Exanples of tags in this docunment are enclosed in
doubl e-quotes ("en-US").

0 Subtag refers to a specific section of a tag, delimted by hyphen,
such as the subtag 'Latn’ in "fr-Latn-CA". Exanples of subtags in
thi s docunent are enclosed in single quotes ('Latn’).

0 Code or codes refers to values defined in external standards (and
that are used as subtags in this docunent). For exanple, 'Latn’
is an [1S015924] script code that was used to define the ’Latn’
script subtag for use in a | anguage tag. Exanples of codes in
this docunent are enclosed in single quotes ('en’, ’'Latn’).

The definitions in this section apply to the various subtags within
the | anguage tags defined by this document, excepting those
"grandf at hered" tags defined in Section 2.2.8.

Language tags are designed so that each subtag type has unique | ength
and content restrictions. These make identification of the subtag’s
type possible, even if the content of the subtag itself is
unrecogni zed. This allows tags to be parsed and processed w thout
reference to the | atest version of the underlying standards or the

| ANA registry and nakes the associ ated exception handling when
parsing tags sinpler.

Subtags in the | ANA registry that do not come from an underlying
standard can only appear in specific positions in a tag.
Specifically, they can only occur as primary |anguage subtags or as
vari ant subt ags.

Not e that sequences of private use and extensi on subtags MJST occur
at the end of the sequence of subtags and MJUST NOT be interspersed
wi th subtags defined el sewhere in this docunent.

Single-letter and single-digit subtags are reserved for current or
future use. These include the follow ng current uses:
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o0 The single-letter subtag 'x' is reserved to introduce a sequence
of private use subtags. The interpretation of any private use
subtags is defined solely by private agreenent and is not defined
by the rules in this section or in any standard or registry
defined in this docunent.

o Al other single-letter subtags are reserved to introduce
st andar di zed ext ensi on subtag sequences as described in
Section 3.7.

The single-letter subtag 'i’ is used by sone grandfathered tags, such
as "i-enochian", where it always appears in the first position and
cannot be confused with an extension.

2.2.1. Primary Language Subtag

The primary | anguage subtag is the first subtag in a | anguage tag
(with the exception of private use and certain grandfathered tags)
and cannot be omitted. The following rules apply to the primary

| anguage subt ag:

1. Al two-character |anguage subtags were defined in the | ANA
registry according to the assignnments found in the standard | SO
639 Part 1, "1SO 639-1:2002, Codes for the representation of
names of |anguages -- Part 1: Al pha-2 code" [I|S0639-1], or using
assi gnnents subsequently made by the | SO 639 Part 1 mai ntenance
agency or governing standardi zati on bodi es.

2. Al three-character |anguage subtags were defined in the | ANA
registry according to the assignnments found in | SO 639 Part 2,
"1 SO 639-2:1998 - Codes for the representation of names of
| anguages -- Part 2: Al pha-3 code - edition 1" [IlS0639-2], or
assi gnnents subsequently made by the | SO 639 Part 2 mai ntenance
agency or governi ng standardi zati on bodi es.

3. The subtags in the range 'qgaa’ through 'qtz’ are reserved for
private use in | anguage tags. These subtags correspond to codes
reserved by 1SO 639-2 for private use. These codes MAY be used
for non-registered primary | anguage subtags (instead of using
private use subtags following 'x-'). Please refer to Section 4.5
for nore information on private use subtags.

4. Al four-character |anguage subtags are reserved for possible
future standardi zati on.

5. Al language subtags of 5 to 8 characters in length in the | ANA

registry were defined via the registration process in Section 3.5
and MAY be used to formthe primary | anguage subtag. At the tine
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this docunment was created, there were no exanples of this kind of
subtag and future registrations of this type will be discouraged:
primary | anguages are strongly RECOMVENDED for registration with
I SO 639, and proposals rejected by 1SO 639/RA will be closely
scrutini zed before they are registered with | ANA

6. The single-character subtag 'x' as the prinmary subtag indicates
that the | anguage tag consists solely of subtags whose neaning is
defined by private agreenent. For exanple, in the tag "x-fr-CH',
the subtags '"fr’ and 'CH SHOULD NOT be taken to represent the
French | anguage or the country of Switzerland (or any other val ue
in the | ANA registry) unless there is a private agreenent in
pl ace to do so. See Section 4.5.

7. The single-character subtag i’ is used by sone grandfat hered
tags (see Section 2.2.8) such as "i-klingon" and "i-bnn". (Cher
grandfathered tags have a primary | anguage subtag in their first
position.)

8. O her values MJST NOT be assigned to the prinmary subtag except by
revision or update of this docunent.

Not e: For | anguages that have both an | SO 639-1 two-character code
and an |1 SO 639-2 three-character code, only the |1 SO 639-1 two-
character code is defined in the | ANA registry.

Not e: For | anguages that have no I SO 639-1 two-character code and for
which the SO 639-2/T (Term nol ogy) code and the | SO 639-2/B

(Bi bl i ographic) codes differ, only the Termi nol ogy code is defined in
the ANA registry. At the tine this docunent was created, all

| anguages that had both kinds of three-character code were al so
assigned a two-character code; it is not expected that future
assignnents of this nature will occur

Note: To avoid problens with versioning and subtag choice as
experienced during the transition between RFC 1766 and RFC 3066, as
wel | as the canonical nature of subtags defined by this docunment, the
I SO 639 Registration Authority Joint Advisory Commttee (ISO 639/
RA-JAC) has included the follow ng statement in [is0639.prin]:

"A |l anguage code already in |1SO 639-2 at the point of freezing | SO
639-1 shall not later be added to I SO 639-1. This is to ensure

consi stency in usage over time, since users are directed in Internet
applications to enploy the al pha-3 code when an al pha-2 code for that
| anguage is not available.™
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In order to avoid instability in the canonical formof tags, if a
two-character code is added to | SO 639-1 for a | anguage for which a
three-character code was already included in |1SO 639-2, the two-
character code MJUST NOT be registered. See Section 3.4.

For exanple, if sone content were tagged with 'haw (Hawaiian), which
currently has no two-character code, the tag would not be invalidated
if 1SO 639-1 were to assign a two-character code to the Hawaiian

| anguage at a | ater date.

For exanple, one of the grandfathered | ANA registrations is
"i-enochian". The subtag 'enochian’ could be registered in the | ANA
registry as a primary | anguage subtag (assum ng that | SO 639 does not
register this language first), making tags such as "enochi an- AQ' and
"enochi an- Lat n" vali d.

2.2.2. Extended Language Subtags
The followi ng rules apply to the extended | anguage subt ags:

1. Three-letter subtags inmediately following the primary subtag are
reserved for future standardi zation, anticipating work that is
currently under way on | SO 639

2. Extended | anguage subtags MJUST follow the prinmary subtag and
precede any other subtags.

3. There MAY be up to three extended | anguage subt ags.

4. Extended | anguage subtags MJST NOT be registered or used to form
| anguage tags. Their syntax is described here so that
i npl ement ati ons can be conpatible with any future revision of
this docunment that does provide for their registration

Ext ended | anguage subtag records, once they appear in the registry,
MUST i nclude exactly one "Prefix’ field indicating an appropriate

| anguage subtag or sequence of subtags that MJST al ways appear as a
prefix to the extended | anguage subt ag.

Example: In a future revision or update of this docunent, the tag
"zh-gan" (registered under RFC 3066) m ght becone a valid non-
grandfathered (that is, redundant) tag in which the subtag ’'gan
m ght represent the Chinese dialect 'Gn’
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2.2.3. Script Subtag

Script subtags are used to indicate the script or witing system
variations that distinguish the witten forns of a | anguage or its
dialects. The following rules apply to the script subtags:

1. Al four-character subtags were defined according to
[1S015924] --"Codes for the representation of nanes of scripts”
al pha-4 script codes, or subsequently assigned by the |1SO 15924
mai nt enance agency or governing standardi zati on bodi es, denoting
the script or witing systemused in conjunction with this
| anguage.

2. Script subtags MJUST inmrediately follow the primary | anguage
subtag and all extended | anguage subtags and MJUST occur before
any other type of subtag described bel ow.

3. The script subtags 'Qaaa’ through 'Qabx' are reserved for private
use in | anguage tags. These subtags correspond to codes reserved
by 1SO 15924 for private use. These codes MAY be used for non-
regi stered script values. Please refer to Section 4.5 for nore
informati on on private use subtags.

4. Script subtags MUST NOT be registered using the process in
Section 3.5 of this docunent. Variant subtags MAY be consi dered
for registration for that purpose

5. There MJST be at npbst one script subtag in a | anguage tag, and
the script subtag SHOULD be onmitted when it adds no
di stinguishing value to the tag or when the prinmary |anguage
subtag’s record includes a Suppress-Script field listing the
appl i cabl e script subtag.

Exampl e: "sr-Latn" represents Serbian witten using the Latin script.
2.2.4. Region Subtag

Regi on subtags are used to indicate |linguistic variations associ ated
with or appropriate to a specific country, territory, or region.
Typically, a region subtag is used to indicate regional dialects or
usage, or region-specific spelling conventions. A region subtag can
al so be used to indicate that content is expressed in a way that is
appropriate for use throughout a region, for instance, Spanish
content tailored to be useful throughout Latin Anerica.
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The following rules apply to the regi on subtags:

1.

Regi on subtags MJUST foll ow any | anguage, extended | anguage, or
script subtags and MUST precede all other subtags.

Al'l two-character subtags followi ng the primary subtag were
defined in the 1 ANA registry according to the assignments found
in [1SO3166-1] ("Codes for the representation of names of
countries and their subdivisions -- Part 1: Country codes") using
the list of alpha-2 country codes, or using assignnents
subsequently nmade by the |1 SO 3166 nmi nt enance agency or governi ng
st andar di zati on bodi es.

Al'l three-character subtags consisting of digit (numeric)
characters following the primary subtag were defined in the | ANA
registry according to the assignnents found in UN Standard
Country or Area Codes for Statistical Use [UN_M 49] or

assi gnnents subsequently nmade by the governing standards body.
Note that not all of the UN M 49 codes are defined in the | ANA
registry. The follow ng rules define which codes are entered
into the registry as valid subtags:

A.  UN numeric codes assigned to 'nacro-geographica
(continental)’ or sub-regions MJST be registered in the
registry. These codes are not associated with an assigned
| SO 3166 al pha-2 code and represent supra-national areas,
usual Iy covering nore than one nation, state, province, or
territory.

B. UN nuneric codes for 'econom c groupings’ or ’'other
groupi ngs’ MJUST NOT be registered in the 1 ANA registry and
MUST NOT be used to form | anguage tags.

C. UN nuneric codes for countries or areas w th anbi guous | SO
3166 al pha-2 codes, when entered into the registry, MJST be
defined according to the rules in Section 3.4 and MJST be
used to forml anguage tags that represent the country or
region for which they are defined.

D. UN numeric codes for countries or areas for which there is an
associ ated | SO 3166 al pha-2 code in the registry MJST NOT be
entered into the registry and MUST NOT be used to form
| anguage tags. Note that the | SO 3166-based subtag in the
registry MJST actually be associated with the UN M 49 code in
quest i on.
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E. UN nuneric codes and | SO 3166 al pha-2 codes for countries or
areas listed as eligible for registration in [ RFC4645] but
not presently registered MAY be entered into the | ANA
registry via the process described in Section 3.5. Once
regi stered, these codes MAY be used to form | anguage tags.

F. Al other UN nuneric codes for countries or areas that do not
have an associ ated | SO 3166 al pha-2 code MJST NOT be entered
into the registry and MJST NOT be used to form |l anguage tags.
For nore informati on about these codes, see Section 3.4.

Not e: The al phanuneric codes in Appendi x X of the UN docunent
MUST NOT be entered into the registry and MUST NOT be used to
form | anguage tags. (At the time this document was created,
these val ues matched the |1 SO 3166 al pha-2 codes.)

There MUST be at nobst one region subtag in a | anguage tag and the
region subtag MAY be omitted, as when it adds no distinguishing
val ue to the tag.

The region subtags "AA, "QM-"Q', "XA -"XZ', and 'ZZ are
reserved for private use in | anguage tags. These subtags
correspond to codes reserved by | SO 3166 for private use. These
codes MAY be used for private use region subtags (instead of
using a private use subtag sequence). Please refer to

Section 4.5 for nore information on private use subtags.

"de-CH" represents Gernan ('de’) as used in Switzerland (' CH ).

"sr-Latn-CS" represents Serbian ('sr’) witten using Latin script
("Latn’) as used in Serbia and Montenegro (' CS).

"es-419" represents Spanish ('es’) appropriate to the UN-defined
Latin America and Cari bbean region (’419).

2.2.

Vari ant Subt ags

Variant subtags are used to indicate additional, well-recognized
variations that define a |language or its dialects that are not
covered by other available subtags. The following rules apply to the
vari ant subt ags:

1.

Vari ant subtags are not associated with any external standard.
Vari ant subtags and their neanings are defined by the
regi stration process defined in Section 3.5.

Vari ant subtags MUST follow all of the other defined subtags, but
precede any extension or private use subtag sequences.
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3. Mre than one variant MAY be used to formthe | anguage tag

4. Variant subtags MJST be registered with | ANA according to the
rules in Section 3.5 of this docunent before being used to form
| anguage tags. |In order to distinguish variants from other types
of subtags, registrations MJIST nmeet the followi ng | ength and
content restrictions:

1. Variant subtags that begin with a letter (a-z, A-Z) MIST be
at least five characters |ong.

2. Variant subtags that begin with a digit (0-9) MJST be at
| east four characters |ong.

Variant subtag records in the | anguage subtag registry MAY include
one or nore 'Prefix’ fields, which indicate the | anguage tag or tags
that would nake a suitable prefix (with other subtags, as
appropriate) in formng a |language tag with the variant. For
exanmpl e, the subtag 'nedis’ has a Prefix of "sl", making it suitable
to form | anguage tags such as "sl-nedis" and "sl-I1T-nedis", but not
suitable for use in a tag such as "zh-nedis" or "it-1T-nedis".

"sl -nedi s" represents the Natisone or Nadi za dial ect of Slovenian.

"de- CH 1996" represents Gernan as used in Switzerland and as witten
using the spelling reformbeginning in the year 1996 C E

Most variants that share a prefix are mutually exclusive. For
exanpl e, the German orthographic variations '1996° and ' 1901' SHOULD
NOT be used in the sane tag, as they represent the dates of different
spelling reforns. A variant that can neaningfully be used in

combi nation with another variant SHOULD include a 'Prefix’ field in
its registry record that lists that other variant. For exanple, if
anot her German variant 'exanple’ were created that nade sense to use
with *1996’, then 'exanple’ should include two Prefix fields: "de"
and "de-1996".

2.2.6. Extension Subtags

Ext ensi ons provi de a nechani smfor extendi ng | anguage tags for use in
various applications. See Section 3.7. The following rules apply to
ext ensi ons:

1. Ext ensi on subtags are separated fromthe other subtags defined
in this docunent by a single-character subtag ("singleton").
The singleton MIUST be one allocated to a registration authority
via the mechani smdescribed in Section 3.7 and MJUST NOT be the
letter ’

X", which is reserved for private use subtag sequences
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2. Note: Private use subtag sequences starting with the singleton
subtag 'x' are described in Section 2.2.7 bel ow.
3. An extension MJST follow at |least a primary | anguage subtag.

That is, a |language tag cannot begin with an extension.

Ext ensi ons extend | anguage tags, they do not override or repl ace
them For exanple, "a-value" is not a well-forned | anguage tag,
while "de-a-val ue" is.

4. Each singl eton subtag MJST appear at nobst one tine in each tag
(other than as a private use subtag). That is, singleton
subt ags MJUST NOT be repeated. For exanple, the tag
"en-a-bbb-a-ccc" is invalid because the subtag 'a' appears
twice. Note that the tag "en-a-bbb-x-a-ccc" is valid because
the second appearance of the singleton 'a is in a private use
sequence.

5. Ext ensi on subtags MJST neet all of the requirenments for the
content and format of subtags defined in this docunent.

6. Ext ensi on subtags MJST neet whatever requirenents are set by the
docunent that defines their singleton prefix and whatever
requirenents are provided by the nmaintaining authority.

7. Each extension subtag MJST be fromtwo to eight characters |ong
and consist solely of letters or digits, with each subtag
separated by a single ’-’

8. Each singleton MIST be foll owed by at | east one extension
subtag. For exanple, the tag "tlh-a-b-foo" is invalid because

the first singleton "a is followed i nmedi ately by anot her
singleton ' b’
9. Ext ensi on subtags MUST follow all |anguage, extended | anguage,

script, region, and variant subtags in a tag.

10. Al subtags follow ng the singleton and before another singleton
are part of the extension. Exanple: In the tag "fr-a-Latn", the
subtag ’'Latn’ does not represent the script subtag ’Latn’
defined in the | ANA Language Subtag Registry. |Its neaning is

defined by the extension 'a’'.
11. In the event that nore than one extension appears in a single
tag, the tag SHOULD be canonicalized as described in

Section 4. 4.

Phillips & Davis Best Current Practice [ Page 15]



RFC 4646 Tags for Identifying Languages Sept enber 2006

For exanple, if the prefix singleton 'r’ and the shown subtags were
defined, then the follow ng tag would be a valid exanpl e:
"en- Lat n- GB- boont - r - ext ended- sequence- x-pri vate".

2.2.7. Private Use Subtags

Private use subtags are used to indicate distinctions in |anguage
important in a given context by private agreement. The foll ow ng
rules apply to private use subtags:

1. Private use subtags are separated fromthe other subtags defined
in this docunent by the reserved single-character subtag 'x’

2. Private use subtags MJST conformto the format and content
constraints defined in the ABNF for all subtags.

3. Private use subtags MJST follow all |anguage, extended | anguage,
script, region, variant, and extension subtags in the tag.
Anot her way of saying this is that all subtags follow ng the
singleton 'x’ MJST be considered private use. Exanple: The
subtag 'US in the tag "en-x-US" is a private use subtag.

4. A tag MAY consist entirely of private use subtags.

5. No source is defined for private use subtags. Use of private use
subtags is by private agreenent only.

6. Private use subtags are NOT RECOVMENDED where alternatives exi st
or for general interchange. See Section 4.5 for nore infornmation
on private use subtag choice

For exanple: Users who wi shed to utilize codes fromthe Ethnol ogue
publication of SIL International for |anguage identification m ght
agree to exchange tags such as "az- Arab-x- AZE-derbend". This exanple
contains two private use subtags. The first is 'AZE and the second
i s 'derbend

2.2.8. Preexisting RFC 3066 Registrations

Exi sting | ANA-regi stered | anguage tags from RFC 1766 and/ or RFC 3066
mai ntain their validity. These tags will be nmaintained in the
registry in records of either the "grandfathered" or "redundant"
type. Gandfathered tags contain one or nore subtags that are not
defined in the Language Subtag Registry (see Section 3). Redundant
tags consist entirely of subtags defined above and whose i ndependent
registration is superseded by this docunent. For nore information,
see Section 3.8.
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It is inportant to note that all |anguage tags fornmed under the
guidelines in this document were either legal, well-formed tags or
coul d have been regi stered under RFC 3066

2.2.9. C(dasses of Confornance

I mpl ement ati ons sonetinmes need to describe their capabilities with
regard to the rules and practices described in this docunent. There
are two classes of conforning inplenentations described by this
docunent: "well-fornmed" processors and "validating" processors.
Clains of conformance SHOULD explicitly reference one of these
definitions.

An implenentation that clainms to check for well-formed | anguage tags
MJST:

0 Check that the tag and all of its subtags, including extension and
private use subtags, conformto the ABNF or that the tag is on the
Iist of grandfathered tags.

0 Check that singleton subtags that identify extensions do not
repeat. For exanple, the tag "en-a-xx-b-yy-a-zz" is not well -
f or med.

Vel | -fornmed processors are strongly encouraged to inplenent the
canoni cal i zation rules contained in Section 4. 4.

An inplenentation that clains to be validating MJST:
0 Check that the tag is well-forned.

0 Specify the particular registry date for which the inplementation
perfornms validation of subtags.

0 Check that either the tag is a grandfathered tag, or that al
| anguage, script, region, and variant subtags consist of valid
codes for use in | anguage tags according to the | ANA registry as
of the particular date specified by the inplenentation

o Specify which, if any, extension RFCs as defined in Section 3.7
are supported, including version, revision, and date.

o For any such extensions supported, check that all subtags used in
that extension are valid.

o For variant and extended | anguage subtags, if the registry

contains one or nore 'Prefix’ fields for that subtag, check that
the tag matches at | east one prefix. The tag matches if all the
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3.

3.

subtags in the 'Prefix’ also appear in the tag. For exanple, the
prefix "es-CO'" matches the tag "es-Latn-CO x-private" because both
the "es’ | anguage subtag and ' CO region subtag appear in the tag.

Regi stry Format and Mai nt enance

Thi s section defines the Language Subtag Registry and the nai ntenance
and update procedures associated with it, as well as a registry for
extensions to | anguage tags (Section 3.7).

The Language Subtag Regi stry contains a conprehensive list of all of
the subtags valid in | anguage tags. This allows inplenenters a
straightforward and reliable way to validate | anguage tags. The
Language Subtag Registry will be maintained so that, except for

ext ension subtags, it is possible to validate all of the subtags that
appear in a |language tag under the provisions of this docunent or its
revi sions or successors. |In addition, the neaning of the various
subtags wi |l be unanbi guous and stable over tine. (The meaning of
private use subtags, of course, is not defined by the | ANA registry.)

1. Format of the | ANA Language Subtag Registry

The | ANA Language Subtag Registry ("the registry") consists of a text
file that is nmachine readable in the format described in this
section, plus copies of the registration fornms approved in accordance
with the process described in Section 3.5. The existing registration
forns for grandfathered and redundant tags taken from RFC 3066 wi ||
be numintained as part of the obsolete RFC 3066 registry. The
remaining set of initial subtags will not have registration forns
created for them

The registry is in the text format described below. This format was
based on the record-jar format described in [record-jar].

Each line of text is limted to 72 characters, including all
whi t espace. Records are separated by lines containing only the
sequence "984 (%25.25).

Each field can be viewed as a single, logical line of ASCII
characters, conprising a field-name and a fiel d-body separated by a
COLON character (%3A). For convenience, the field-body portion of
this conceptual entity can be split into a nmultiple-line
representation; this is called "folding". The format of the registry
is described by the foll owi ng ABNF (per [RFC4234]):
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registry = record *("9%4 CRLF record)
record = 1*( field-name *SP ":" *SP fiel d-body CRLF )
field-name = (ALPHA / DIGAT) [*(ALPHA/ DIGT / "-") (ALPHA/ DIAT)]
field-body = *( ASCCHAR/ LWSP)
ASCCHAR = O21-25 / 9%27-7E/ UNICHAR ; Note: AMPERSAND is %26
UNI CHAR = "&#x" 2*6HEXDIG "; "
Figure 2: Registry Format ABNF
The sequence '..’ (%2E.2E) in a field-body denotes a range of

val ues. Such a range represents all subtags of the sanme |ength that
are in al phabetic or numeric order within that range, including the
val ues explicitly mentioned. For exanple "a..c’ denotes the values
a’, 'b’, and "¢’ and ’11..13 denotes the values '11', '12', and
113" .

Characters fromoutside the US-ASCI| [IS0O646] repertoire, as well as
the AMPERSAND character ("&', %26) when it occurs in a field-body,
are represented by a "Nuneric Character Reference" using hexadeci ma
notation in the style used by [ XML10] (see
<http://ww. wW3. org/ TR REC- xm / #dt -charref>). This consists of the
sequence "&#x" (%26.23.78) followed by a hexadeci mal representation
of the character’s code point in [|1S0L0646] followed by a closing
sem colon (%3B). For exanple, the EURO SI G\, W20AC, woul d be
represented by the sequence "&#x20AC,". Note that the hexadeci nal
not ati on MAY have between two and six digits.

Al fields whose field-body contains a date value use the "full-date"
format specified in [RFC3339]. For exanple: "2004-06-28" represents
June 28, 2004, in the Gregorian cal endar

The first record in the file contains the single field whose field-
nane is "File-Date" (see Figure 3). The field-body of this record
contains the last nodification date of this copy of the registry,
making it possible to conpare different versions of the registry.
The registry on the 1 ANA website is the nbst current. Versions with
an ol der date than that one are not up-to-date.

Fi | e-Date: 2004-06-28
%o

Figure 3: Exanple of the File-Date Record
Subsequent records represent subtags in the registry. Each of the

fields in each record MJUST occur no nore than once, unless ot herw se
noted bel ow. Each record MJST contain the follow ng fields:
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o ’Type’

* Type's field-value MJIST consist of one of the foll ow ng
strings: "language", "extlang", "script", "region", "variant",
"grandf at hered", and "redundant" and denotes the type of tag or
subt ag.

o Either ’'Subtag’ or ’'Tag

* Subtag’s field-value contains the subtag being defined. This
field MUST only appear in records of whose ' Type' has one of
t hese val ues: "l anguage", "extlang", "script", "region", or
"variant".

* Tag's field-value contains a conplete |language tag. This field
MUST only appear in records whose ' Type’ has one of these
val ues: "grandfathered" or "redundant". Note that the field-
value will always follow the 'grandfathered production in the
ABNF in Section 2.1

o Description

* Description’s field-value contains a non-nornative description
of the subtag or tag.

o Added

* Added’s field-value contains the date the record was added to
the registry

The ' Subtag’ or 'Tag' field MIST use | owercase letters to formthe
subtag or tag, with two exceptions. Subtags whose ’'Type’ field is
"script’ (in other words, subtags defined by |ISO 15924) MJIST use
titlecase. Subtags whose 'Type' field is 'region” (in other words,
subt ags defined by | SO 3166) MJUST use uppercase. These exceptions
mrror the use of case in the underlying standards.

The field 'Description” MAY appear nore than one tine and contains a
description of the tag or subtag in the record. At |east one of the
"Description’ fields MJUST be witten or transcribed into the Latin
script; the sane or additional fields MAY also include a description
in a non-Latin script. The 'Description’ field is used for

i dentification purposes and SHOULD NOT be taken to represent the
actual native name of the |anguage or variation or to be in any
particul ar | anguage. Mbst descriptions are taken directly from
source standards such as | SO 639 or |SO 3166
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Note: Descriptions in registry entries that correspond to | SO 639,

I SO 15924, 1SO 3166, or UN M 49 codes are intended only to indicate

the meaning of that identifier as defined in the source standard at

the tine it was added to the registry. The description does not

repl ace the content of the source standard itself. The descriptions
are not intended to be the English localized names for the subtags.

Localization or translation of |anguage tag and subtag descriptions

is out of scope of this docunent.

Each record MAY al so contain the follow ng fields:
0 Preferred-Val ue
* For fields of type ’'language’, 'extlang’, 'script’, 'region
and 'variant’, 'Preferred-Value contains the subtag of the

same 'Type' that is preferred for form ng the | anguage tag.

* For fields of type ’'grandfathered and 'redundant’, a canonica
mappi ng to a conpl ete | anguage tag.

o Deprecated

* Deprecated s field-value contains the date the record was
depr ecat ed.

o Prefix

* Prefix's field-value contains a | anguage tag with which this
subtag MAY be used to form a new | anguage tag, perhaps with

other subtags as well. This field MJUST only appear in records
whose ' Type’ field-value is 'variant’ or 'extlang . For
exanple, the "Prefix’ for the variant 'nedis’ is 'sl’, meaning

that the tags "sl-nedis" and "sl-1T-nedis" mght be appropriate
while the tag "is-nedis" is not.

o Comments
* Coments contains additional information about the subtag, as
deened appropriate for understanding the registry and
i mpl ementi ng | anguage tags using the subtag or tag.
0 Suppress-Script
* Suppress-Script contains a script subtag that SHOULD NOT be
used to formlanguage tags with the associated prinmary | anguage

subtag. This field MJUST only appear in records whose ' Type
field-value is '| anguage’. See Section 4.1
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The field ' Deprecated’ MAY be added to any record via the naintenance
process described in Section 3.3 or via the registration process
described in Section 3.5. Usually, the addition of a ’'Deprecated
field is due to the action of one of the standards bodi es, such as

| SO 3166, withdrawing a code. In sone historical cases, it mght not
have been possible to reconstruct the original deprecation date. For
these cases, an approximate date appears in the registry. Although
valid in | anguage tags, subtags and tags with a 'Deprecated field
are deprecated and validating processors SHOULD NOT generate these
subtags. Note that a record that contains a ' Deprecated’ field and
no corresponding 'Preferred-Value' field has no replacenent mapping.

The field 'Preferred-Value contains a mapping between the record in
which it appears and another tag or subtag. The value in this field
i s STRONGLY RECOMVENDED as the best choice to represent the val ue of
this record when selecting a | anguage tag. These values formthree
groups:

1. 1SO 639 | anguage codes that were | ater withdrawn in favor of
other codes. These values are nostly a historical curiosity.

2. 1SO 3166 region codes that have been withdrawn in favor of a new
code. This sonetines happens when a country changes its name or
adm nistration in such a way that warrants a new regi on code

3. Tags grandfathered from RFC 3066. |In many cases, these tags have
becone obsol ete because the values they represent were | ater
encoded by | SO 639

Records that contain a 'Preferred-Value' field MIST al so have a
"Deprecated’ field. This field contains a date of deprecation

Thus, a | anguage tag processor can use the registry to construct the
valid, non-deprecated set of subtags for a given date. |In addition,
for any given tag, a processor can construct the set of valid

| anguage tags that correspond to that tag for all dates up to the
date of the registry. The ability to do these mappi ngs MAY be
beneficial to applications that are matching, selecting, for
filtering content based on its |anguage tags.

Note that 'Preferred-Value’ mappings in records of type 'region
sonetines do not represent exactly the same neaning as the origina
value. There are many reasons for a country code to be changed, and
the effect this has on the formation of |anguage tags will depend on
the nature of the change in question

In particular, the "Preferred-Value' field does not inply retagging
content that uses the affected subtag.
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The field ' Preferred-Val ue’ MJST NOT be nodified once created in the
registry. The field MAY be added to records of type "grandfathered"
and "region" according to the rules in Section 3.3. Oherw se the
field MUST NOT be added to any record already in the registry.

The 'Preferred-Value' field in records of type "grandfathered" and
"redundant"” contains whol e | anguage tags that are strongly
RECOMVENDED for use in place of the record’ s value. |n many cases,
the mappi ngs were created by deprecation of the tags during the
peri od before this docunent was adopted. For exanple, the tag
"no-nyn" was deprecated in favor of the |ISO 639-1-defined | anguage
code ' nn’

Records of type ’'variant’ MAY have nore than one field of type
"Prefix’. Additional fields of this type MAY be added to a ’variant
record via the registration process.

Records of type 'extlang’ MJST have _exactly_ one 'Prefix’ field.

The field-value of the "Prefix’ field consists of a |anguage tag
whose subtags are appropriate to use with this subtag. For exanple,
the variant subtag '1996' has a 'Prefix’ field of "de". This neans
that tags starting with the sequence "de-" are appropriate with this
subtag, so "de-Latg-1996" and "de-CH 1996" are both acceptable, while
the tag "fr-1996" is an inappropriate choice.

The field of type "Prefix’ MJST NOT be renmoved fromany record. The
field-value for this type of field MJUST NOT be nodified.

The field ' Corments’ MAY appear nore than once per record. This
field MAY be inserted or changed via the registration process and no
guarantee of stability is provided. The content of this field is not
restricted, except by the need to register the information, the
suitability of the request, and by reasonable practical size
limtations.

The field ' Suppress-Script’ MJIST only appear in records whose ' Type
field-value is | anguage’. This field MJST NOT appear nore than one
time in arecord. This field indicates a script used to wite the
overwhel mng majority of docunments for the given | anguage and t hat
therefore adds no distinguishing information to a | anguage tag. It
hel ps ensure greater conpatibility between the | anguage tags
generated according to the rules in this docunent and | anguage tags
and tag processors or consuners based on RFC 3066. For exanple,
virtually all Icelandic docunents are witten in the Latin script,
maki ng the subtag 'Latn’ redundant in the tag "is-Latn".
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3.2. Language Subtag Revi ewer

The Language Subtag Reviewer is appointed by the I1ESG for an
indefinite term subject to renoval or replacenent at the IESG s

di scretion. The Language Subtag Revi ewer noderates the ietf-

| anguages mailing list, responds to requests for registration, and
performs the other registry maintenance duties described in

Section 3.3. Only the Language Subtag Reviewer is pernmtted to
request |1 ANA to change, update, or add records to the Language Subtag
Regi stry.

The performance or decisions of the Language Subtag Revi ewer MAY be
appeal ed to the | ESG under the sane rules as other |ETF decisions
(see [RFC2026]). The IESG can reverse or overturn the decision of
the Language Subtag Revi ewer, provide guidance, or take other
appropri ate actions.

3.3. Mintenance of the Registry

Mai nt enance of the registry requires that as codes are assigned or

wi t hdrawn by [ SO 639, |1SO 15924, |SO 3166, and UN M 49, the Language
Subt ag Revi ewer MJST eval uate each change, determ ne whether it
conflicts with existing registry entries, and subnit the infornmation
to IANA for inclusion in the registry. |If a change takes place and
t he Language Subtag Revi ewer does not do this in a tinely manner,
then any interested party MAY use the procedure in Section 3.5 to
regi ster the appropriate update.

Not e: The redundant and grandfathered entries together are the
complete list of tags registered under [RFC3066]. The redundant tags
are those that can now be formed using the subtags defined in the
registry together with the rules of Section 2.2. The grandfathered
entries include those that can never be | egal under those sane
provi si ons.

The set of redundant and grandfathered tags is permanent and stable:
new entries in this section MUST NOT be added and existing entries
MUST NOT be renoved. Records of type ’'grandfathered” MAY have their
type converted to 'redundant’; see item 12 in Section 3.6 for nore
informati on. The deci si on-maki ng process about which tags were
initially grandfathered and which were nmade redundant is described in
[ RFC4645] .

RFC 3066 tags that were deprecated prior to the adoption of this
docunent are part of the list of grandfathered tags, and their
conponent subtags were not included as registered variants (although
they remain eligible for registration). For exanple, the tag
"art-1ojban" was deprecated in favor of the |language subtag '’

j bo'.
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The Language Subtag Revi ewer MJST ensure that new subtags neet the
requirenents in Section 4.1 or submit an appropriate alternate subtag
as described in that section. Wen either a change or addition to
the registry is needed, the Language Subtag Revi ewer MJST prepare the
conpl ete record, including all fields, and forward it to | ANA for
insertion into the registry. Each record being nodified or inserted
MJUST be forwarded in a separate nmessage

If a record represents a new subtag that does not currently exist in
the registry, then the nessage’s subject |line MJST include the word
"INSERT". If the record represents a change to an existing subtag,
then the subject |line of the nessage MUST include the word "MODI FY".
The nessage MJST contain both the record for the subtag being
inserted or nodified and the new File-Date record. Here is an
exanpl e of what the body of the nessage m ght contain:

LANGUAGE SUBTAG MODI FI CATI ON

Fi | e-Date: 2005-01-02

%

Type: vari ant

Subt ag: nedis

Description: Natisone dialect

Description: Nadi za dial ect

Added: 2003-10-09

Prefix: sl

Conments: This is a coment shown
as an exanpl e.

%%

Figure 4: Exanple of a Language Subtag Mdificati on Form

Whenever an entry is created or nodified in the registry, the
"File-Date’ record at the start of the registry is updated to reflect
the nost recent nodification date in the [RFC3339] "full-date"
format.

Before forwarding a new registration to | ANA the Language Subtag
Revi ewer MJST ensure that values in the 'Subtag’ field match case
according to the description in Section 3.1.

3.4. Stability of I ANA Registry Entries
The stability of entries and their meaning in the registry is
critical to the long-termstability of |anguage tags. The rules in

this section guarantee that a specific |anguage tag’'s nmeaning is
stable over tinme and will not change.
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These rules specifically deal with how changes to codes (including
wi t hdrawal and deprecation of codes) naintained by |1SO 639, |SO
15924, 1SO 3166, and UN M 49 are reflected in the | ANA Language
Subtag Registry. Assignnments to the | ANA Language Subtag Registry
MUST follow the following stability rules:

1. Values in the fields 'Type', 'Subtag’', 'Tag' , 'Added’ ,
"Deprecated’ and ' Preferred-Value’ MJST NOT be changed and are
guaranteed to be stable over tine.

2. Values in the 'Description’ field MUST NOT be changed in a way
that would invalidate previously-existing tags. They MAY be
broadened sonewhat in scope, changed to add infornmation, or
adapted to the nmobst conmmon nodern usage. For example, countries
occasional ly change their official nanes; a historical exanple
of this would be "Upper Volta" changing to "Burkina Faso"

3. Values in the field 'Prefix’ MAY be added to records of type
"variant’ via the registration process.

4. Values in the field "Prefix’ MAY be nodified, so long as the
nodi fi cati ons broaden the set of prefixes. That is, a prefix
MAY be repl aced by one of its own prefixes. For exanple, the
prefix "en-US" could be replaced by "en", but not by the
prefixes "en-Latn", "fr", or "en-US-boont". |f one of those
prefi xes were needed, a new Prefix SHOULD be regi stered.

5. Values in the field "Prefix’ MJST NOT be renoved.

6. The field ' Corments’ MAY be added, changed, nodified, or renopved
via the registration process or any of the processes or
consi derations described in this section

7. The field ' Suppress-Script’ MAY be added or renopved via the
regi stration process.

8. Codes assigned by I SO 639, |1SO 15924, and | SO 3166 that do not
conflict with existing subtags of the associated type and whose
meaning is not the same as an existing subtag of the same type
are entered into the ANA registry as new records.

9. Codes assigned by |1SO 639, |SO 15924, or |1SO 3166 that are
wi thdrawn by their respective maintenance or registration
authority remain valid in | anguage tags. A 'Deprecated’ field
containing the date of wwthdrawal is added to the record. If a
new record of the sane type is added that represents a
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repl acenent value, then a 'Preferred-Value' field MAY al so be
added. The registration process MAY be used to add coments
about the w thdrawal of the code by the respective standard.

Exanpl e
The region code 'TL' was assigned to the country ' Tinor-
Leste’, replacing the code ' TP (which was assigned to ’ East
Timor’ when it was under adm nistration by Portugal). The
subtag ' TP remains valid in | anguage tags, but its record
contains the a 'Preferred-Value’ of "TL' and its field
"Deprecated’ contains the date the new code was assi gned
(' 2004-07-06").

10. Codes assigned by ISO 639, |1SO 15924, or |SO 3166 that conflict
with existing subtags of the associated type, including subtags
that are deprecated, MJST NOT be entered into the registry. The
foll owi ng additional considerations apply to subtag val ues that
are reassignhed:

A.  For 1SO 639 codes, if the newly assigned code’s neaning is
not represented by a subtag in the 1 ANA registry, the
Language Subtag Revi ewer, as described in Section 3.5, SHALL
prepare a proposal for entering in the ANA registry as soon
as practical a registered | anguage subtag as an alternate
val ue for the new code. The formof the registered | anguage
subtag will be at the discretion of the Language Subtag
Revi ewer and MJST conformto other restrictions on | anguage
subtags in this docunent.

B. For all subtags whose neaning is derived froman externa
standard (i.e., 1SO 639, |SO 15924, |SO 3166, or UN M 49),
if a new neaning is assigned to an existing code and the new
meani ng broadens the meaning of that code, then the meaning
for the associ ated subtag MAY be changed to match. The
meani ng of a subtag MUST NOT be narrowed, however, as this
can result in an unknown proportion of the existing uses of
a subtag becoming invalid. Note: |SO 639 nai ntenance
agency/registration authority (MM RA) has adopted a simlar
stability policy.

C. For 1SO 15924 codes, if the newy assigned code’s neaning is
not represented by a subtag in the I ANA registry, the
Language Subtag Revi ewer, as described in Section 3.5, SHALL
prepare a proposal for entering in the 1ANA registry as soon
as practical a registered variant subtag as an alternate
val ue for the new code. The formof the registered variant
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subtag will be at the discretion of the Language Subtag
Revi ewer and MUST conformto other restrictions on variant
subtags in this docunent.

D. For 1SO 3166 codes, if the newy assigned code’'s neaning is
associated with the sane UN M 49 code as another 'region
subtag, then the existing region subtag remains as the
preferred value for that region and no new entry is created.
A comment MAY be added to the existing region subtag
indicating the relationship to the new | SO 3166 code

E. For 1SO 3166 codes, if the newy assigned code’s neaning is
associated with a UN M 49 code that is not represented by an
exi sting region subtag, then the Language Subtag Revi ewer,
as described in Section 3.5, SHALL prepare a proposal for
entering the appropriate UN M 49 country code as an entry in
the 1 ANA registry.

F. For 1SO 3166 codes, if there is no associated UN nuneric
code, then the Language Subtag Revi ewer SHALL petition the
UNto create one. |If there is no response fromthe UN
within ninety days of the request being sent, the Language
Subt ag Revi ewer SHALL prepare a proposal for entering in the
I ANA registry as soon as practical a registered variant
subtag as an alternate value for the new code. The form of
the registered variant subtag will be at the discretion of
the Language Subtag Revi ewer and MJST conformto other
restrictions on variant subtags in this docunent. This
situation is very unlikely to ever occur

UN M 49 has codes for both countries and areas (such as ’'276

for Germany) and geographi cal regions and sub-regions (such as
"150° for Europe). UN M49 country or area codes for which
there is no corresponding | SO 3166 code SHOULD NOT be

regi stered, except as a surrogate for an | SO 3166 code that is
bl ocked fromregistration by an existing subtag. |f such a code
becones necessary, then the registration authority for |1SO 3166
SHOULD first be petitioned to assign a code to the region. |If
the petition for a code assignment by |1SO 3166 is refused or not
acted on in a tinmely manner, the registration process described
in Section 3.5 MAY then be used to register the correspondi ng UN
M 49 code. At the time this document was witten, there were
only four such codes: 830 (Channel Islands), 831 (CGuernsey), 832
(Jersey), and 833 (Isle of Man). This way, UN M 49 codes remain
avail abl e as the value of last resort in cases where | SO 3166
reassi gns a deprecated value in the registry.
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12. Stability provisions apply to grandfathered tags with this
exception: should all of the subtags in a grandfathered tag
becone valid subtags in the | ANA registry, then the field ' Type
in that record is changed from’'grandfathered to ’'redundant’.
Note that this will not affect |anguage tags that match the
grandfathered tag, since these tags will now match valid
generative subtag sequences. For exanple, if the subtag 'gan
in the | anguage tag "zh-gan" were to be registered as an
ext ended | anguage subtag, then the grandfathered tag "zh-gan"
woul d be deprecated (but existing content or inplenentations
that use "zh-gan" would remain valid).

3.5. Registration Procedure for Subtags

The procedure given here MIUST be used by anyone who wants to use a
subtag not currently in the | ANA Language Subtag Registry.

Only subtags of type 'language’ and 'variant’ will be considered for

i ndependent registration of new subtags. Handling of subtags needed
for stability and subtags necessary to keep the registry synchronized
with |1 SO 639, |SO 15924, 1SO 3166, and UN M 49 within the limts
defined by this docunment are described in Section 3.3. Stability
provi sions are described in Section 3.4.

This procedure MAY al so be used to register or alter the information
for the 'Description’, 'Comrents’, 'Deprecated , or 'Prefix’ fields
in a subtag’s record as described in Section 3.4. Changes to al
other fields in the 1ANA registry are NOT permtted.

Regi stering a new subtag or requesting nodifications to an existing
tag or subtag starts with the requester filling out the registration
formreproduced below. Note that each response is not limted in
size so that the request can adequately describe the registration
The fields in the "Record Requested" section SHOULD foll ow the
requirenents in Section 3.1
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LANGUAGE SUBTAG REG STRATI ON FORM
1. Nane of requester:

2. E-mail address of requester:

3. Record Requested

Type:

Subt ag:
Descri pti on:
Prefix:

Pr ef er r ed- Val ue:
Depr ecat ed:
Suppress-Script:
Comment s:

4. Intended neani ng of the subtag:

5. Reference to published description
of the | anguage (book or article):

6. Any other relevant information:

Figure 5: The Language Subtag Regi stration Form

The subtag registration form MIST be sent to

<i etf-languages@ ana.org> for a two-week review period before it can
be submitted to IANA. (This is an open list and can be joined by
sendi ng a request to <ietf-|anguages-request @ana. org>.)

Variant subtags are usually registered for use with a particul ar
range of |anguage tags. For exanple, the subtag 'rozaj’ is intended
for use with language tags that start with the prinmary | anguage
subtag "sl", since Resian is a dialect of Slovenian. Thus, the
subtag 'rozaj’ would be appropriate in tags such as "sl-Latn-rozaj"
or "sl-1T-rozaj". This information is stored in the 'Prefix’ field
in the registry. Variant registration requests SHOULD i ncl ude at

| east one 'Prefix’ field in the registration form

Ext ended | anguage subtags are reserved for future standardi zation.
These subtags will be REQU RED to include exactly one 'Prefix’ field
once they are allowed for registration

The 'Prefix’ field for a given registered subtag exists in the | ANA
registry as a guide to usage. Additional prefixes MAY be added by
filing an additional registration form In that form the "Any other
relevant information:" field MJUST indicate that it is the addition of
a prefix.

Requests to add a prefix to a variant subtag that inply a different
semantic neaning will probably be rejected. For exanple, a request
to add the prefix "de" to the subtag 'nedis’ so that the tag
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"de- nedi s" represented sone German dialect would be rejected. The
"nedi s’ subtag represents a particular Slovenian dialect and the

addi tional registration would change the semantic neani ng assigned to
the subtag. A separate subtag SHOULD be proposed i nstead.

The ' Description’ field MUST contain a description of the tag being
registered witten or transcribed into the Latin script; it MAY al so
include a description in a non-Latin script. Non-ASCI| characters
MJST be escaped using the syntax described in Section 3.1. The
"Description’ field is used for identification purposes and doesn’t
necessarily represent the actual native nane of the | anguage or
variation or to be in any particular |anguage.

VWhile the "Description’ field itself is not guaranteed to be stable
and errata corrections MAY be undertaken fromtine to tine, attenpts
to provide translations or transcriptions of entries in the registry
itself will probably be frowned upon by the community or rejected
outright, as changes of this nature have an inpact on the provisions
in Section 3.4.

When the two-week period has passed, the Language Subtag Revi ewer
either forwards the record to be inserted or nodified to

i ana@ ana. org according to the procedure described in Section 3.3, or
rejects the request because of significant objections raised on the
list or due to problens with constraints in this docunment (which MJST
be explicitly cited). The Language Subtag Revi ewer MAY al so extend
the review period in two-week increments to permt further

di scussion. The Language Subtag Revi ewer MJST indicate on the |ist
whet her the registration has been accepted, rejected, or extended
foll owi ng each two-week period

Note that the Language Subtag Revi ewer MAY rai se objections on the
list if he or she so desires. The inportant thing is that the
obj ecti on MJUST be nmde publicly.

The applicant is free to nodify a rejected application with
additional information and subnit it again; this restarts the two-
week comment peri od.

Deci si ons nmade by the Language Subtag Revi ewer MAY be appealed to the
| ESG [ RFC2028] under the sane rul es as other |ETF deci sions
[ RFC2026] .

Al'l approved registration forns are available online in the directory
http://wwv. i ana. or g/ nunbers. ht M under "l anguages”

Phillips & Davis Best Current Practice [ Page 31]



RFC 4646 Tags for Identifying Languages Sept enber 2006

Updates or changes to existing records follow the sane procedure as
new regi strations. The Language Subtag Revi ewer deci des whet her
there is consensus to update the registration follow ng the two-week
review period; normally, objections by the original registrant wll
carry extra weight in form ng such a consensus.

Regi strations are pernanent and stable. Once registered, subtags
will not be renpbved fromthe registry and will remain a valid way in
which to specify a specific |anguage or variant.

Not e: The purpose of the "Description” in the registration formis to
aid people trying to verify whether a | anguage is registered or what
| anguage or | anguage variation a particular subtag refers to. In
nmost cases, reference to an authoritative grammar or dictionary of
that |anguage will be useful; in cases where no such work exists,

ot her wel | -known works describing that |anguage or in that |anguage
MAY be appropriate. The Language Subtag Revi ewer deci des what
constitutes "good enough" reference material. This requirement is
not intended to exclude particul ar | anguages or dialects due to the
size of the speaker popul ation or |ack of a standardized orthography.
M nority |l anguages will be considered equally on their own nerits.

3.6. Possibilities for Registration

Possibilities for registration of subtags or information about
subt ags i ncl ude:

o Primary | anguage subtags for | anguages not listed in | SO 639 that
are not variants of any listed or registered | anguage MAY be
registered. At the tinme this docunment was created, there were no
exanpl es of this formof subtag. Before attenpting to register a
| anguage subtag, there MJUST be an attenpt to register the |anguage
with I SO 639. Subtags MJUST NOT be registered for codes that exist
in 1SO 639-1 or |1SO 639-2, that are under consideration by the | SO
639 nmi ntenance or registration authorities, or that have never
been attenpted for registration with those authorities. If |1SO
639 has previously rejected a | anguage for registration, it is
reasonabl e to assunme that there nust be additional, very
compel | i ng evidence of need before it will be registered in the
I ANA registry (to the extent that it is very unlikely that any
subtags will be registered of this type).

o Dialect or other divisions or variations within a | anguage, its
orthography, witing system regional or historical usage,
transliteration or other transformation, or distinguishing
variation MAY be registered as variant subtags. An exanple is the
"rozaj’ subtag (the Resian dialect of Slovenian).
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0 The addition or maintenance of fields (generally of an
i nformati onal nature) in Tag or Subtag records as described in
Section 3.1 and subject to the stability provisions in
Section 3.4. This includes descriptions, comments, deprecation
and preferred val ues for obsolete or withdrawn codes, or the
addition of script or extlang information to prinmary |anguage
subt ags.

o The addition of records and related field val ue changes necessary
to reflect assignnments made by | SO 639, |SO 15924, |SO 3166, and
UN M 49 as described in Section 3.4.

Subt ags proposed for registration that would cause all or part of a
grandfathered tag to becone redundant but whose neaning conflicts
with or alters the neaning of the grandfathered tag MJIST be rejected.

Thi s docunent | eaves the decision on what subtags or changes to
subtags are appropriate (or not) to the registration process
described in Section 3.5.

Not e: four-character primary | anguage subtags are reserved to all ow
for the possibility of al pha4 codes in sone future addition to the
| SO 639 fam |y of standards.

| SO 639 defines a nai ntenance agency for additions to and changes in
the list of |languages in | SO 639. This agency is:

International Information Centre for Termi nology (Infoterm
Ai chhol zgasse 6/12, AT-1120

Wen, Austria

Phone: +43 1 26 75 35 Ext. 312 Fax: +43 1 216 32 72

I SO 639-2 defines a mai ntenance agency for additions to and changes
in the list of languages in I1SO 639-2. This agency is:

Li brary of Congress

Net wor k Devel opnment and MARC Standards Office
Washi ngton, D.C. 20540 USA

Phone: +1 202 707 6237 Fax: +1 202 707 0115
URL: http://ww.l oc. gov/standards/iso0639-2
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The mai nt enance agency for |1SO 3166 (country codes) is:

I SO 3166 Mai nt enance Agency

c/o International Oganization for Standardization

Case postale 56

CH 1211 Geneva 20 Switzerl and

Phone: +41 22 749 72 33 Fax: +41 22 749 73 49

URL: http://ww.iso.org/iso/en/prods-services/iso3166ma/index. htm

The registration authority for |1SO 15924 (script codes) is:

Uni code Consortium Box 391476
Mount ai n Vi ew, CA 94039-1476, USA
URL: http://ww. uni code. org/isol5924

The Statistics Division of the United Nations Secretariat maintains
the Standard Country or Area Codes for Statistical Use and can be
reached at:

Statistical Services Branch
Statistics Division

United Nations, Room DC2-1620
New Yor k, NY 10017, USA

Fax: +1-212-963-0623
E-mail: statistics@n.org
URL: http://unstats. un. org/unsd/ met hods/ mi9/ nd9al pha. ht m

3.7. Extensions and Extensions Registry

Ext ensi on subtags are those introduced by single-character subtags
("singletons”) other than 'x'. They are reserved for the generation
of identifiers that contain a | anguage conponent and are conpatible
with applications that understand | anguage tags.

The structure and form of extensions are defined by this docunent so
that inplementations can be created that are forward conpatible with
applications that mght be created using singletons in the future.
In addition, defining a mechani smfor maintaining singletons wll
lend stability to this docunent by reducing the likely need for
future revisions or updates.

Si ngl e-character subtags are assigned by | ANA using the "I ETF
Consensus” policy defined by [RFC2434]. This policy requires the
devel opment of an RFC, which SHALL define the nane, purpose,
processes, and procedures for maintaining the subtags. The

mai ntai ning or registering authority, including name, contact enmil,
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discussion list email, and URL | ocation of the registry, MJST be
indicated clearly in the RFC. The RFC MJST specify or include each
of the foll ow ng:

0 The specification MIST reference the specific version or revision
of this docunment that governs its creation and MJST reference this
section of this docunent.

o The specification and all subtags defined by the specification
MUST foll ow the ABNF and other rules for the formation of tags and
subtags as defined in this docunent. |In particular, it MJST
specify that case is not significant and that subtags MJST NOT
exceed eight characters in |ength.

0 The specification MIST specify a canonical representation

0 The specification of valid subtags MJUST be avail abl e over the
Internet and at no cost.

0 The specification MIST be in the public domain or available via a
royalty-free |icense acceptable to the I ETF and specified in the
RFC.

0 The specification MIJST be versioned, and each version of the
speci ficati on MUST be nunbered, dated, and stable.

o The specification MIST be stable. That is, extension subtags,
once defined by a specification, MIJST NOT be retracted or change
in meaning in any substantial way.

0 The specification MIST include in a separate section the
registration formreproduced in this section (below) to be used in
regi stering the extension upon publication as an RFC

o0 | ANA MUST be infornmed of changes to the contact information and
URL for the specification

IANA will maintain a registry of allocated single-character
(singleton) subtags. This registry MIST use the record-jar fornmat
described by the ABNF in Section 3.1. Upon publication of an
extension as an RFC, the nmaintaining authority defined in the RFC
MUST forward this registration formto iesg@etf.org, who MJST
forward the request to iana@ana.org. The nmaintaining authority of
the extension MJUST maintain the accuracy of the record by sending an
updated full copy of the record to i ana@ana.org with the subject

| ine "LANGUAGE TAG EXTENSI ON UPDATE" whenever content changes. Only
the "Comments’, 'Contact Email’, "Mailing List’, and 'URL" fields MAY
be nodified in these updates.
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Failure to maintain this record, maintain the corresponding registry,
or nmeet other conditions inposed by this section of this docunent NMAY
be appeal ed to the | ESG [ RFC2028] under the sane rules as other |ETF

deci sions (see [RFC2026]) and MAY result in the authority to nmaintain
the extension being withdrawn or reassigned by the | ESG

%
ldentifier:
Descri pti on:
Comment s:
Added:

RFC.

Aut hority:
Cont act _Emmai | :
Mai | ing_List:
URL:

%%

Figure 6: Format of Records in the Language Tag Extensions Registry
"ldentifier’ contains the single-character subtag (singleton)
assigned to the extension. The Internet-Draft submitted to define
the extension SHOULD specify which letter or digit to use, although
the | ESG MAY change the assi gnment when approving the RFC

"Description’ contains the name and description of the extension.

"Comments’ is an OPTIONAL field and MAY contain a broader description
of the extension.

" Added’ contains the date the RFC was published in the "full-date"
format specified in [RFC3339]. For exanple: 2004-06-28 represents
June 28, 2004, in the Gegorian cal endar.

"RFC contains the RFC nunber assigned to the extension.

"Authority’ contains the name of the maintaining authority for the
ext ensi on.

"Contact Emmil’ contains the email address used to contact the
mai ntai ni ng authority.

"Mailing_List’ contains the URL or subscription ermail address of the
mai ling |list used by the nmaintaining authority.

"URL' contains the URL of the registry for this extension.
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The determination of whether an Internet-Draft meets the above
conditions and the decision to grant or wi thhold such authority rests
solely with the ESG and is subject to the normal review and appeal s
process associated with the RFC process.

Ext ensi on authors are strongly cautioned that many (includi ng nost
wel | -fornmed) processors will be unaware of any special relationships
or meani ng inherent in the order of extension subtags. Extension
aut hors SHOULD avoi d subtag rel ati onshi ps or canonicalization
mechani sns that interfere with matching or with length restrictions
that sonetines exist in comon protocols where the extension is used.
In particular, applications MAY truncate the subtags in doing
matching or in fitting into limted lengths, so it is RECOMVENDED
that the nmost significant information be in the nost significant
(left-nost) subtags and that the specification gracefully handle
truncat ed subt ags.

When a language tag is to be used in a specific, known, protocol, it
i s RECOVWENDED t hat the |anguage tag not contain extensions not
supported by that protocol. |In addition, note that some protocols
MAY i npose upper limts on the length of the strings used to store or
transport the | anguage tag.

3.8. Initialization of the Registries

Upon adoption of this docunent, an initial version of the Language
Subt ag Regi stry containing the various subtags initially valid in a
| anguage tag is necessary. This collection of subtags, along with a
description of the process used to create it, is described by

[ RFC4645]. | ANA SHALL publish the initial version of the registry
described by this docunent fromthe content of [RFC4645]. Once
publi shed by | ANA, the maintenance procedures, rules, and

regi stration processes described in this document will be avail able
for new registrations or updates.

Regi strations that are in process under the rules defined in

[ RFC3066] when this docunent is adopted MAY be conpl eted under the
former rules, at the discretion of the Language Tag Revi ewer (as
described in [RFC3066]). Until the IESG officially appoints a
Language Subtag Revi ewer, the existing Language Tag Revi ewer SHALL
serve as the Language Subtag Revi ewer.

Any new registrations submtted using the RFC 3066 forms or format

after the adoption of this document and publication of the registry
by I ANA MJST be reject ed.

Phillips & Davis Best Current Practice [ Page 37]



RFC 4646 Tags for Identifying Languages Sept enber 2006

An initial version of the Language Tag Extensions Registry described
in Section 3.7 is also needed. The Language Tag Extensions Registry
SHALL be initialized with a single record containing a single field
of type "File-Date" as a placehol der for future assignnents.

4. Formation and Processing of Language Tags

This section addresses how to use the information in the registry
with the tag syntax to choose, form and process | anguage tags.

4.1. Choice of Language Tag

One is sonetimes faced with the choi ce between several possible tags
for the same body of text.

Interoperability is best served when all users use the sane | anguage

tag in order to represent the sane | anguage. |f an application has
requi renents that make the rules here inapplicable, then that
application risks damaging interoperability. 1t is strongly
RECOMVENDED t hat users not define their own rules for |anguage tag
choi ce.

Subt ags SHOULD only be used where they add useful distinguishing

i nformati on; extraneous subtags interfere with the neaning,
under st andi ng, and processi ng of |anguage tags. |In particular, users
and i npl enent ati ons SHOULD foll ow the ’'Prefix’ and ' Suppress-Script’
fields in the registry (defined in Section 3.1): these fields provide
gui dance on when specific additional subtags SHOULD (and SHOULD NOT)
be used in a | anguage tag.

O particular note, nany applications can benefit fromthe use of
script subtags in |language tags, as long as the use is consistent for
a given context. Script subtags were not formally defined in RFC
3066 and their use can affect matching and subtag identification by

i mpl ement ati ons of RFC 3066, as these subtags appear between the
primary | anguage and regi on subtags. For exanple, if a user requests
content in an inplementation of Section 2.5 of [RFC3066] using the

| anguage range "en-US", content |abeled "en-Latn-US" will not match
the request. Therefore, it is inportant to know when script subtags
will customarily be used and when they ought not be used. |In the

registry, the Suppress-Script field hel ps ensure greater
conmpatibility between the | anguage tags generated according to the
rules in this docunment and | anguage tags and tag processors or
consuners based on RFC 3066 by defining when users SHOULD NOT i ncl ude
a script subtag with a particular primary |anguage subtag.
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Ext ended | anguage subtags (type 'extlang in the registry; see
Section 3.1) al so appear between the primary |anguage and region
subt ags and are reserved for future standardization. Applications
m ght benefit fromtheir judicious use in formng | anguage tags in
the future. Simlar recommendations are expected to apply to their
use as apply to script subtags.

St andards, protocols, and applications that reference this docunent
normatively but apply different rules to the ones given in this
section MJUST specify how the procedure varies fromthe one given
here.

The choi ce of subtags used to form a | anguage tag SHOULD be gui ded by
the follow ng rul es:

1. Use as precise a tag as possible, but no nore specific than is
justified. Avoid using subtags that are not inportant for
di stingui shing content in an application

* For exanple, 'de’ mght suffice for tagging an email witten
in German, while "de-CH 1996" is probably unnecessarily
preci se for such a task.

2. The script subtag SHOULD NOT be used to form | anguage tags unl ess
the script adds sone distinguishing information to the tag. The
field ' Suppress-Script’ in the primary |anguage record in the
registry indicates which script subtags do not add di stingui shing
informati on for nost applications.

* For exanple, the subtag 'Latn’ should not be used with the
primary | anguage 'en’ because nearly all English docunents are
witten in the Latin script and it adds no di stinguishing
informati on. However, if a docunment were witten in English
m xing Latin script with another script such as Braille
("Brai’), then it mght be appropriate to choose to indicate
both scripts to aid in content selection, such as the
application of a style sheet.

3. If atag or subtag has a 'Preferred-Value’ field in its registry
entry, then the value of that field SHOULD be used to formthe
| anguage tag in preference to the tag or subtag in which the
preferred val ue appears.

* For exanple, use 'he' for Hebrew in preference to 'iw.

Phillips & Davis Best Current Practice [ Page 39]



RFC 4646 Tags for Identifying Languages Sept enber 2006

4. The "und' (Undeterm ned) primary |anguage subtag SHOULD NOT be
used to | abel content, even if the | anguage is unknown. Qmitting
the | anguage tag altogether is preferred to using a tag with a
primary | anguage subtag of 'und'. The 'und’ subtag MAY be usefu
for protocols that require a | anguage tag to be provided. The
"und’ subtag MAY al so be useful when matching | anguage tags in
certain situations.

5. The "mul’ (Multiple) primary | anguage subtag SHOULD NOT be used
whenever the protocol allows the separate tags for nultiple
| anguages, as is the case for the Content-Language header in
HTTP. The 'mul’ subtag conveys little useful information:
content in multiple |anguages SHOULD i ndividually tag the
| anguages where they appear or otherw se indicate the actua
| anguage in preference to the 'nmul’ subtag.

6. The sane variant subtag SHOULD NOT be used nore than once within
a | anguage tag.

* For exanple, do not use "de-DE-1901-1901".

To ensure consi stent backward conpatibility, this docunment contains
several provisions to account for potential instability in the
standards used to define the subtags that make up | anguage tags.
These provisions nean that no | anguage tag created under the rules in
this docurment will becone obsol ete.

4.2. Meaning of the Language Tag

The rel ationship between the tag and the information it relates to is
defined by the context in which the tag appears. Accordingly, this
section gives only possible exanples of its usage.

o For a single information object, the associated | anguage tags
m ght be interpreted as the set of |anguages that is necessary for
a conpl ete conprehension of the conplete object. Exanple: Plain
text docunents.

o For an aggregation of information objects, the associated | anguage
tags could be taken as the set of |anguages used inside conponents
of that aggregation. Exanples: Docunent stores and libraries.

o For information objects whose purpose is to provide alternatives,
the associ ated | anguage tags could be regarded as a hint that the
content is provided in several |anguages and that one has to
i nspect each of the alternatives in order to find its | anguage or
| anguages. In this case, the presence of multiple tags m ght not
mean that one needs to be multi-lingual to get conplete
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under st andi ng of the docunent. Exanple: MME nultipart/
alternative.

o |In markup | anguages, such as HTM. and XM., | anguage infornation
can be added to each part of the docunent identified by the markup
structure (including the whol e docunment itself). For exanple, one
could wite <span lang="fr">C est la vie.</span> inside a
Nor wegi an document; the Norwegi an- speaki ng user could then access
a French- Norwegi an dictionary to find out what the nmarked section
meant. |If the user were listening to that docunment through a
speech synthesis interface, this formation could be used to signha
the synthesizer to appropriately apply French text-to-speech
pronunciation rules to that span of text, instead of applying the
i nappropri ate Norwegi an rul es.

Language tags are related when they contain a sinmlar sequence of
subtags. For exanple, if a | anguage tag B contains |anguage tag A as
a prefix, then Bis typically "narrower" or "nore specific" than A
Thus, "zh-Hant-TW is nore specific than "zh-Hant".

This relationship is not guaranteed in all cases: specifically,

| anguages that begin with the sanme sequence of subtags are NOT
guaranteed to be nutually intelligible, although they m ght be. For
exanple, the tag "az" shares a prefix with both "az-Latn"
(Azerbaijani witten using the Latin script) and "az-Cyrl"
(Azerbaijani witten using the Cyrillic script). A person fluent in
one script mght not be able to read the other, even though the text
m ght be identical. Content tagged as "az" nost probably is witten
in just one script and thus might not be intelligible to a reader
famliar with the other script.

4.3. Length Considerations

[ RFC3066] did not provide an upper limt on the size of |anguage
tags. Wiile RFC 3066 did define the semantics of particular subtags
in such a way that nost |anguage tags consisted of |anguage and
regi on subtags with a conbined total length of up to six characters,
| arger registered tags were not only possible but were actually

regi stered.

Nei t her the | anguage tag syntax nor other requirenents in this
docunent inpose a fixed upper Iimt on the nunber of subtags in a

| anguage tag (and thus an upper bound on the size of a tag). The

| anguage tag syntax suggests that, depending on the specific

| anguage, nore subtags (and thus a |l onger tag) are sonetines
necessary to conpletely identify the |Ianguage for certain
applications; thus, it is possible to envision |long or conpl ex subtag
sequences.
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4.3.1. Wrking with Limted Buffer Sizes

Sone applications and protocols are forced to allocate fixed buffer
sizes or otherwise limt the length of a | anguage tag. A confornmant
i npl ementation or specification MAY refuse to support the storage of
| anguage tags that exceed a specified length. Any such limtation
SHOULD be clearly docunented, and such docunentati on SHOULD i ncl ude
what happens to | onger tags (for exanple, whether an error value is
generated or the language tag is truncated). A protocol that allows
tags to be truncated at an arbitrary Iimt, w thout giving any

i ndication of what that limt is, has the potential for causing harm
by changi ng the neaning of tags in substantial ways.

In practice, nost | anguage tags do not require nore than a few
subtags and will not approach reasonably sized buffer Iimtations;
see Section 4.1.

Sone specifications or protocols have limts on tag | ength but do not
have a fixed length linmitation. For exanple, [RFC2231] has no
explicit length limtation: the | ength available for the | anguage tag
is constrained by the |l ength of other header components (such as the
charset’s nanme) coupled with the 76-character Iimt in [ RFC2047].
Thus, the "limt" mght be 50 or nore characters, but it could
potentially be quite snmall.

The considerations for assigning a buffer limt are:

I mpl enent ati ons SHOULD NOT truncate | anguage tags unless the
meani ng of the tag is purposefully being changed, or unless the
tag does not fit into a limted buffer size specified by a
protocol for storage or transm ssion

I mpl enent ati ons SHOULD warn the user when a tag is truncated since
truncation changes the senmantic neani ng of the tag.

I mpl enent ati ons of protocols or specifications that are space
constrai ned but do not have a fixed linit SHOULD use the | ongest
possible tag in preference to truncation

Protocol s or specifications that specify limted buffer sizes for
| anguage tags MJST all ow for |anguage tags of up to 33 characters.

Protocol s or specifications that specify linmted buffer sizes for

| anguage tags SHOULD al |l ow for | anguage tags of at |east 42
characters.
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The following illustration shows how the 42-character reconmendation

was derived. The conbination of |anguage and extended | anguage

subt ags was chosen for future conpatibility. At up to 15 characters,
this conbination is longer than the | ongest possible primry |anguage
subtag (8 characters):

| anguage = 3 (1SO 639-2; 1SO 639-1 requires 2)

ext |l angl = 4 (each subsequent subtag includes '-")

ext | ang2 = 4 (unlikely: needs prefix="Ilanguage-extlangl")
ext | ang3 = 4 (extrenely unlikely)

script = 5 (if not suppressed: see Section 4.1)

region = 4 (UN M49; 1SO 3166 requires 3)

vari ant 1 = 9 (MJST have | anguage as a prefix)

vari ant 2 = 9 (MJIST have | anguage-variantl as a prefix)

t ot al = 42 characters

Figure 7. Derivation of the Limt on Tag Length
4.3.2. Truncation of Language Tags

Truncation of a language tag alters the neaning of the tag, and thus
SHOULD be avoi ded. However, truncation of |anguage tags is sonetines
necessary due to limted buffer sizes. Such truncation MJST NOT
permit a subtag to be chopped off in the niddle or the formation of
invalid tags (for example, one ending with the "-" character).

Thi s neans that applications or protocols that truncate tags MJST do
so by progressively renoving subtags along with their preceding "-"
fromthe right side of the | anguage tag until the tag is short enough
for the given buffer. |If the resulting tag ends with a single-
character subtag, that subtag and its preceding "-" MJST al so be
renoved. For exanpl e:

Tag to truncate: zh-Latn-CN-variant 1l-a-extendl-x-wadegile-privatel
1. zh-Latn-CN-vari ant 1- a- ext endl- x- wadegi | e

zh- Lat n- CN-vari ant 1- a- ext end1

zh-Latn-CN-variantl

zh- Lat n- CN

zh-Latn

zh

ook wN

Figure 8: Exanple of Tag Truncation
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4. 4. Canonicalization of Language Tags

Since a particular |anguage tag is soneti nes used by many processes,
| anguage tags SHOULD al ways be created or generated in a canonica
form

A |l anguage tag is in canonical form when:

1. The tag is well-forned according the rules in Section 2.1 and
Section 2. 2.

2. Subtags of type 'Region’ that have a Preferred-Val ue mapping in
the 1ANA registry (see Section 3.1) SHOULD be replaced with their
mapped value. Note: In rare cases, the mapped value will also
have a Preferred-Val ue.

3. Redundant or grandfathered tags that have a Preferred-Val ue
mapping in the | ANA registry (see Section 3.1) MJST be replaced
with their mapped value. These itens either are deprecated
mappi ngs created before the adoption of this docunent (such as
the mapping of "no-nyn" to "nn" or "i-klingon" to "tlh") or are
the result of later registrations or additions to this docunent
(for exanple, "zh-guoyu" m ght be mapped to a | anguage-extl| ang
conbi nation such as "zh-cm" by sone future update of this
docunent) .

4. O her subtags that have a Preferred-Value mapping in the | ANA
registry (see Section 3.1) MJIST be replaced with their nmapped
value. These itens consist entirely of clerical corrections to
1 SO 639-1 in which the deprecated subtags have been nai ntai ned
for conpatibility purposes.

5. If nore than one extension subtag sequence exists, the extension
sequences are ordered into case-insensitive ASCI| order by
si ngl et on subt ag.

Exanpl e: The | anguage tag "en-A-aaa-B-ccc-bbb-x-xyz" is in canonica
form while "en-B-ccc-bbb-A-aaa-X-xyz" is well-forned but not in
canoni cal form

Exanpl e: The | anguage tag "en-BU' (English as used in Burnma) is not
canoni cal because the 'BU subtag has a canonical mapping to ' MV
(Myanmar), although the tag "en-BU' maintains its validity.

Canoni cal i zati on of | anguage tags does not inply anything about the
use of upper or |owercase |etters when processing or conparing
subtags (and as described in Section 2.1). Al conparisons MJST be
performed in a case-insensitive manner.
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When perfornmi ng canonicalization of |anguage tags, processors MAY
regul ari ze the case of the subtags (that is, this process is

OPTI ONAL), following the case used in the registry. Note that this
corresponds to the followi ng casing rules: uppercase all non-initia
two-letter subtags; titlecase all non-initial four-letter subtags;

| ower case everything el se

Note: Case folding of ASCII letters in certain |ocales, unless
careful ly handl ed, somnetines produces non-ASClI| character val ues.
The Uni code Character Database file "Special Casing.txt" defines the
specific cases that are known to cause problens with this. In
particular, the letter '"i’ (U+t0069) in Turkish and Azerbaijani is
uppercased to U+0130 (LATIN CAPITAL LETTER | W TH DOT ABOVE)

I mpl enenters SHOULD specify a | ocal e-neutral casing operation to
ensure that case folding of subtags does not produce this val ue,
which is illegal in language tags. For exanple, if one were to
uppercase the region subtag 'in’ using Turkish |ocale rules, the
sequence W0130 WH+004E woul d result instead of the expected "IN

Note: if the field 'Deprecated’ appears in a registry record w thout
an accompanying 'Preferred-Value’ field, then that tag or subtag is
deprecated without a replacenent. Validating processors SHOULD NOT
generate tags that include these values, although the values are
canoni cal when they appear in a | anguage tag.

An extensi on MIST define any rel ationshi ps that exist between the
various subtags in the extension and thus MAY define an alternate
canoni cal i zati on schene for the extension's subtags. Extensions MAY
define how the order of the extension's subtags are interpreted. For
exanpl e, an extension could define that its subtags are in canonica
order when the subtags are placed into ASCII order: that is,

"en- a- aaa- bbb-ccc" instead of "en-a-ccc-bbb-aaa". Another extension
m ght define that the order of the subtags influences their senmantic
meani ng (so that "en-b-ccc-bbb-aaa" has a different value from

"en- b-aaa- bbb-ccc"). However, extension specifications SHOULD be
designed so that they are tolerant of the typical processes described
in Section 3.7.

4.5. Considerations for Private Use Subtags

Private use subtags, |ike all other subtags, MJST conformto the
format and content constraints in the ABNF. Private use subtags have
no meani ng outside the private agreenent between the parties that
intend to use or exchange | anguage tags that enploy them The same
subt ags MAY be used with a different neaning under a separate private
agreenent. They SHOULD NOT be used where alternatives exist and
SHOULD NOT be used in content or protocols intended for general use.
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5

Private use subtags are sinply useless for information exchange

wi t hout prior arrangenent. The value and semantic meani ng of private
use tags and of the subtags used within such a | anguage tag are not
defined by this docunent.

Subtags defined in the 1 ANA registry as having a specific private use
meani ng convey nore information that a purely private use tag
prefixed by the singleton subtag 'x’. For applications, this

addi tional infornation MAY be usef ul

For exanple, the region subtags "AA, 'ZZ, and in the ranges

"M -' Q2" and ' XA -'XZ' (derived from|SO 3166 private use codes) MAY
be used to forma | anguage tag. A tag such as "zh-Hans-XQ@' conveys a
great deal of public, interchangeable information about the |anguage
material (that it is Chinese in the sinplified Chinese script and is
suitable for some geographic region 'XQ@). Wile the precise
geographic region is not known outside of private agreenent, the tag
conveys far nore information than an opaque tag such as "x-sonelLang",
whi ch contains no information about the | anguage subtag or script
subt ag outside of the private agreenent.

However, in sone cases content tagged with private use subtags MAY
interact with other systens in a different and possi bly unsuitable
manner conpared to tags that use opaque, privately defined subtags,
so the choice of the best approach sonetinmes depends on the
particul ar domain in question

| ANA Consi der ati ons

This section deals with the processes and requirenments necessary for
I ANA to undertake to nmaintain the subtag and extension registries as
defined by this docunment and in accordance with the requirements of
[ RFC2434] .

The inpact on the | ANA naintainers of the two registries defined by
this docunent will be a small increase in the frequency of new
entries or updates.

1. Language Subtag Registry

Upon adoption of this docunent, the registry will be initialized by a
conpani on docunent: [RFC4645]. The criteria and process for
selecting the initial set of records are described in that document.
The initial set of records represents no inmpact on | ANA, since the
work to create it will be perforned externally.
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The new regi stry MIUST be listed under "Language Tags" at
<http://ww.iana. org/ nunbers. html >, replacing the existing
registrations defined by [ RFC3066]. The existing set of registration
forns and RFC 3066 registrations MJST be rel abel ed as "Language Tags
(Cbsol ete)" and nmi ntai ned (but not added to or nodified).

Future work on the Language Subtag Registry SHALL be linited to
inserting or replacing whole records preformatted for | ANA by the
Language Subtag Revi ewer as described in Section 3.3 of this docunent
and archiving the forwarded registration form

Each record MJUST be sent to iana@ana.org with a subject line

i ndi cati ng whether the enclosed record is an insertion of a new
record (indicated by the word "I NSERT" in the subject line) or a
repl acenent of an existing record (indicated by the word "MODI FY" in
the subject line). Records MJUST NOT be deleted fromthe registry.

| ANA MUST pl ace any inserted or nodified records into the appropriate
section of the | anguage subtag registry, grouping the records by
their 'Type' field. Inserted records MAY be placed anywhere in the
appropriate section; there is no guarantee of the order of the
records beyond grouping themtogether by 'Type'. Modified records
MUST overwite the record they repl ace.

Included in any request to insert or nodify records MJUST be a new
File-Date record. This record MIST be placed first in the registry.
In the event that the File-Date record present in the registry has a
| ater date than the record being inserted or nodified, the existing
record MUST be preserved.

5.2. Extensions Registry

The Language Tag Extensions Registry will also be generated and sent
to | ANA as described in Section 3.7. This registry can contain at
nmost 35 records, and thus changes to this registry are expected to be
very infrequent.

Future work by I ANA on the Language Tag Extensions Registry is
limted to two cases. First, the | ESG MAY request that new records
be inserted into this registry fromtine to tine. These requests
MUST include the record to insert in the exact format described in
Section 3.7. In addition, there MAY be occasional requests fromthe
mai ntai ni ng authority for a specific extension to update the contact
information or URLs in the record. These requests MJST include the
compl ete, updated record. |1ANA is not responsible for validating the
informati on provided, only that it is properly formatted. It should
reasonably be seen to cone fromthe maintaining authority naned in
the record present in the registry.
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6

Security Considerations

Language tags used in content negotiation, |like any other information
exchanged on the Internet, m ght be a source of concern because they
m ght be used to infer the nationality of the sender, and thus
identify potential targets for surveillance

This is a special case of the general problemthat anything sent is
visible to the receiving party and possibly to third parties as well.
It is useful to be aware that such concerns can exist in sone cases.

The eval uation of the exact mmgnitude of the threat, and any possible
countermeasures, is left to each application protocol (see BCP 72

[ RFC3552] for best current practice guidance on security threats and
def enses) .

The | anguage tag associated with a particular information itemis of
no consequence what soever in determ ning whether that content night
contai n possible honmobgraphs. The fact that a text is tagged as being
in one | anguage or using a particular script subtag provides no
assurance whatsoever that it does not contain characters fromscripts
other than the one(s) associated with or specified by that |anguage
tag.

Since there is no linmt to the nunber of variant, private use, and
ext ensi on subtags, and consequently no limt on the possible | ength
of a tag, inplementations need to guard agai nst buffer overflow
attacks. See Section 4.3 for details on | anguage tag truncation,

whi ch can occur as a consequence of defenses agai nst buffer overflow.

Al't hough the specification of valid subtags for an extension (see
Section 3.7) MJST be avail able over the Internet, inplenentations
SHOULD NOT nechani cally depend on it being al ways accessible, to
prevent denial -of -service attacks

Character Set Consi derations

The syntax in this document requires that |anguage tags use only the
characters A-Z, a-z, 0-9, and HYPHEN-M NUS, which are present in nost
character sets, so the conposition of |anguage tags should not have
any character set issues.

Renderi ng of characters based on the content of a | anguage tag is not
addressed in this memo. Historically, some |anguages have relied on
the use of specific character sets or other information in order to
infer how a specific character should be rendered (notably this
applies to | anguage- and culture-specific variations of Han

i deographs as used in Japanese, Chinese, and Korean). Wen |anguage
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tags are applied to spans of text, rendering engi nes sonetinmes use
that information in deciding which font to use in the absence of
other information, particularly where | anguages with distinct witing
traditions use the sane characters.

8. Changes from RFC 3066
The main goals for this revision of |anguage tags were the foll ow ng:

*Conpatibility.* All RFC 3066 | anguage tags (including those in the
I ANA registry) remain valid in this specification. The changes in
thi s docunent represent additional constraints on |anguage tags.

That is, in no case is the syntax nore perm ssive and processors
based on the ABNF and ot her provisions of RFC 3066 (such as those
described in [ XM_.Scherma]) will be able to process the tags descri bed
by this docunent. |In addition, this docunent defines | anguage tags
in such as way as to ensure future conpatibility.

*Stability.* Because of changes in the past in the underlying |ISO
standards, a valid RFC 3066 | anguage tag could becone invalid or have
its neaning change. This has the potential of invalidating content
that may have an extensive shelf-life. 1In this specification, once a
| anguage tag is valid, it remains valid forever

*Validity.* The structure of |anguage tags defined by this docunent
makes it possible to determine if a particular tag is well-forned
wi thout regard for the actual content or "neaning" of the tag as a
whole. This is inportant because the registry grows and underlying
standards change over tine. |In addition, it nust be possible to
determine if atag is valid (or not) for a given point in time in
order to provide reproducible, testable results. This process nust
not be error-prone; otherw se inplenentations m ght give different
results. By having an authoritative registry with specific
versioning information, the validity of |anguage tags at any point in
time can be precisely deternined (instead of interpolating val ues
from many separate sources).

*Uility.* It is sonetimes inportant to be able to differentiate
between witten fornms of a | anguage -- for many inplenentations this
is nore inportant than distinguishing between the spoken variants of
a | anguage. Languages are witten in a wide variety of different
scripts, so this docunent provides for the generative use of |SO
15924 script codes. Like the generative use of |SO | anguage and
country codes in RFC 3066, this allows conbinations to be produced

wi thout resorting to the registration process. The addition of UN
M 49 codes provides for the generation of |anguage tags with regi onal
scope, which is also required by sone applications.
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The recast of the registry from containing whol e | anguage tags to
subtags is a key part of this. An inmportant feature of RFC 3066 was
that it allowed generative use of subtags. This allows people to
meani ngful |y use generated tags, without the delays in registering
whol e tags or the need to register all of the conbinations that night
be usef ul

The choi ce of placing the extended | anguage and script subtags
between the primary | anguage and regi on subtags was w del y debat ed.
Thi s design was chosen because the preval ent matchi ng and content
negoti ati on schenes rely on the subtags being arranged in order of
i ncreasing specificity. That is, the subtags that nmark a greater
barrier to mutual intelligibility appear left-nost in a tag. For
exanpl e, when selecting content witten in Azerbaijani, the script

(Arabic, Cyrillic, or Latin) represents a greater barrier to
under st andi ng than any regional variations (those associated with
Azerbaijan or Iran, for exanmple). Individuals who prefer docunents

in a particular script, but can deal with the m nor regiona
differences, can therefore select appropriate content. Applications
that do not deal with witten content will continue to onmt these
subt ags.

*Extensibility.* Because of the wi despread use of |anguage tags, it
is disruptive to have periodic revisions of the core specification,
even in the face of denonstrated need. The extension nechani sm
provides for a way for independent RFCs to define extensions to

| anguage tags. These extensions have a very constrained, well-
defined structure that prevents extensions frominterfering with

i npl ement ati ons of |anguage tags defined in this docunent.

The docurent al so anticipates features of 1SO 639-3 with the addition
of the extended | anguage subtags, as well as the possibility of other
I SO 639 parts becom ng useful for the formation of |anguage tags in
the future.

The use and definition of private use tags have al so been nodified,
to allow people to use private use subtags to extend or nodify
defined tags and to nmove as much informati on as possible out of
private use and into the regul ar structure.

The goal for each of these nodifications is to reduce or elimnate
the need for future revisions of this docunent.
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The specific changes in this docunment to nmeet these goals are:

(o]

Defines the ABNF and rules for subtags so that the category of al
subt ags can be determ ned without reference to the registry.

Adds the concept of well-fornmed vs. validating processors,
defining the rules by which an inplenmentation can claimto be one
or the other.

Repl aces the | ANA | anguage tag registry with a | anguage subtag
registry that provides a conplete list of valid subtags in the

| ANA registry. This allows for robust inplenentation and ease of
mai nt enance. The | anguage subtag regi stry becones the canonica
source for form ng | anguage tags.

Provi des a process that guarantees stability of |anguage tags, by
handl i ng reuse of values by SO 639, |SO 15924, and | SO 3166 in
the event that they register a previously used value for a new
pur pose.

Al'l ows | SO 15924 script code subtags and allows themto be used
generatively. Defines a method for indicating in the registry
when script subtags are necessary for a given | anguage tag.

Adds the concept of a variant subtag and allows variants to be
used generatively.

Adds the ability to use a class of UN M 49 tags for supra-nationa
regions and to resolve conflicts in the assignnent of |1SO 3166
codes.

Defines the private use tags in |1SO 639, |SO 15924, and | SO 3166
as the mechanismfor creating private use | anguage, script, and
regi on subtags, respectively.

Adds a wel | -defi ned extensi on nmechani sm

Def i nes an extended | anguage subtag, possibly for use with certain
anticipated features of SO 639-3.
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Ishida, Ale Jarnefors, Kent Karlsson, John Kl ensin, Erkki

Kol ehmai nen, Al ain LaBonte, Eric Mader, Ira MDonal d, Keith More,
Chris Newran, Masataka Chta, Dylan Pierce, Randy Presuhn, George
Rhot en, Felix Sasaki, Markus Scherer, Keld Jorn Sinmonsen, Thierry
Sourbier, Oto Stolz, Tex Texin, Andrea Vine, Rhys Weatherley, M sha
Wl f, Francois Yergeau and many, many ot hers.

Very special thanks nust go to Harald Tveit Alvestrand, who
originated RFCs 1766 and 3066, and wi thout whom this docunent woul d
not have been possible. Special thanks nmust go to M chael Everson,
who has served as Language Tag Reviewer for al mpbst the conplete
period since the publication of RFC 1766. Special thanks to Doug
Ewel |, for his production of the first conplete subtag registry, and
his work in producing a test parser for verifying | anguage tags.

Phillips & Davis Best Current Practice [ Page 55]



RFC 4646 Tags for Identifying Languages Sept enber 2006

Appendi x B. Exanpl es of Language Tags (Informative)
Si npl e | anguage subt ag:
de (Gernman)
fr (French)
ja (Japanese)
i -enochi an (exanple of a grandfathered tag)
Language subtag plus Script subtag:
zh-Hant (Chinese witten using the Traditional Chinese script)
zh-Hans (Chinese witten using the Sinplified Chinese script)
sr-Cyrl (Serbian witten using the Cyrillic script)
sr-Latn (Serbian witten using the Latin script)
Language- Scri pt - Regi on

zh- Hans- CN (Chinese witten using the Sinplified script as used in
mai nl and Chi na)

sr-Latn-CS (Serbian witten using the Latin script as used in
Ser bi a and Mont enegr o)

Language- Vari ant :
sl -rozaj (Resian dialect of Slovenian
sl -nedi s (Nadi za di al ect of Sl ovenian)
Language- Regi on- Vari ant :

de-CH 1901 (German as used in Switzerland using the 1901 vari ant
[ ort hography])

sl-1T-nedis (Slovenian as used in Italy, Nadiza dialect)
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Language- Scri pt - Regi on- Vari ant:
sl -Latn-1T-nedis (Nadi za di al ect of Slovenian witten using the
Latin script as used in Italy. Note that this tag is NOT
RECOMVENDED because subtag 'sl’ has a Suppress-Script val ue of
"Latn’)

Language- Regi on:
de-DE (Gernman for Gernmany)
en-US (English as used in the United States)

es-419 (Spani sh appropriate for the Latin Anerica and Cari bbean
regi on using the UN regi on code)

Private use subtags:
de- CH x- phonebk
az- Ar ab- x- AZE- der bend

Ext ended | anguage subtags (exanpl es ONLY: extended | anguages MJST be
defined by revision or update to this docunent):

zh-min
zh- m n- nan- Hant - CN
Private use registry val ues:
x-what ever (private use using the singleton ’x')
gaa- Qaaa- Q\t x-sout hern (all private tags)
de-Qaaa (Gernman, with a private script)
sr-Latn-QM (Serbi an, Latin-script, private region)
sr-Qaaa-CS (Serbian, private script, for Serbia and Montenegro)

Tags that use extensions (exanples ONLY: extensions MJST be defined
by revision or update to this docunent or by RFOC):

en- US- u-i sl antal

zh- CN- a- nyExt - x-private
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en- a- myExt - b- anot her
Sone Invalid Tags:
de-419-DE (two region tags)
a-DE (use of a single-character subtag in primary position; note
that there are a few grandfathered tags that start with "i-" that

are valid)

ar - a- aaa- b- bbb-a-ccc (two extensions with sane single-letter
prefix)
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Intellectual Property
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this docunment or the extent to which any |license under such rights
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assurances of licenses to be nade available, or the result of an
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such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line | PR repository at
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The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technology that nay be required to inpl enent
this standard. Please address the information to the |ETF at
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