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Status of This Meno

Thi s docunent specifies an Internet standards track protocol for the
Internet conmunity, and requests discussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zation state
and status of this protocol. Distribution of this neno is unlimted.

Abst ract

Thi s docunent describes the base-level server-based sorting and

t hreadi ng extensions to the | MAP protocol. These extensions provide
substantial perfornmance i nprovenents for I MAP clients that offer
sorted and threaded views.

1. Introduction

The SORT and THREAD extensions to the [I MAP] protocol provide a nmeans
of server-based sorting and threadi ng of nmessages, w thout requiring
that the client downl oad the necessary data to do so itself. This is
particularly useful for online clients as described in [|MAP- MODELS]

A server that supports the base-level SORT extension indicates this
with a capability name which starts with "SORT". Future, upwards-
conpati ble extensions to the SORT extension will all start with
"SORT", indicating support for this base |evel

A server that supports the THREAD extension indicates this with one
or nore capability names consisting of "THREAD=" followed by a
supported threadi ng al gorithm name as described in this document.
This provides for future upwards-conpati bl e extensions.

A server that inplenments the SORT and/or THREAD extensi ons MJST
collate strings in accordance with the requirenents of | 18NLEVEL=1
as described in [I MAP-118N], and SHOULD i npl emrent and advertise the
| 1I8NLEVEL=1 extension. Alternatively, a server MNAY inpl enent

| 1I8NLEVEL=2 (or higher) and conply with the rules of that |evel
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Di scussi on: The SORT and THREAD extensions predate [| MAP-118N] by
several years. At the time of this witing, all known server

i mpl enent ati ons of SORT and THREAD conply with the rul es of

| 1I8NLEVEL=1, but do not necessarily advertise it. As discussed in
[ MAP-118N] section 4.5, all server inplenentations should
eventually be updated to conply with the | 18NLEVEL=2 extension

Hi storical note: The REFERENCES threading algorithmis based on the
[ THREADI NG algorithmwitten and used in "Netscape Mail and News"
versions 2.0 through 3.0.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ KEYWORDS] .

The word "can" (not "may") is used to refer to a possible
circunstance or situation, as opposed to an optional facility of the
pr ot ocol

"User" is used to refer to a human user, whereas "client" refers to
the software being run by the user

In examples, "C:" and "S:" indicate lines sent by the client and
server, respectively.

2.1. Base Subject

Subj ect sorting and threadi ng use the "base subject", which has
specific subject artifacts renoved. Due to the conplexity of these
artifacts, the formal syntax for the subject extraction rules is
anbi guous. The follow ng procedure is followed to determine the
"base subject", using the [ABNF] formal syntax rules described in
section 5:

(1) Convert any RFC 2047 encoded-words in the subject to [ UTF-8]
as described in "Internationalization Considerations"
Convert all tabs and continuations to space. Convert all
mul ti ple spaces to a single space.

(2) Renove all trailing text of the subject that matches the
subj-trailer ABNF, repeat until no nore nmatches are possible.

(3) Renove all prefix text of the subject that natches the subj-
| eader ABNF.
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(4) If there is prefix text of the subject that matches the subj-
bl ob ABNF, and renoving that prefix | eaves a non-enpty subj -
base, then renove the prefix text.

(5) Repeat (3) and (4) until no matches remain.

Note: It is possible to defer step (2) until step (6), but this
requi res checking for subj-trailer in step (4).

(6) If the resulting text begins with the subj-fwd-hdr ABNF and
ends with the subj-fwd-trl ABNF, renove the subj-fwd-hdr and
subj-fwd-trl and repeat fromstep (2).

(7) The resulting text is the "base subject" used in the SORT.

Al'l servers and di sconnected (as described in [I MAP-MODELS]) clients
MUST use exactly this algorithmto determ ne the "base subject”.

O herwi se, there is potential for a user to get inconsistent results
based on whether they are running in connected or disconnected node.

2.2. Sent Date

As used in this docunent, the term"sent date" refers to the date and
tinme fromthe Date: header, adjusted by tine zone to normalize to
UTC. For exanple, "31 Dec 2000 16:01:33 -0800" is equivalent to the
UTC date and tinme of "1 Jan 2001 00: 01: 33 +0000"

If the time zone is invalid, the date and ti me SHOULD be treated as
UTC. If the tine is also invalid, the tinme SHOULD be treated as
00: 00: 00. If there is no valid date or tinme, the date and tine
SHOULD be treated as 00:00: 00 on the earliest possible date.

This differs fromthe date-related criteria in the SEARCH comand
(described in [I MAP] section 6.4.4), which use just the date and not
the tine, and are not adjusted by tinme zone.

If the sent date cannot be determ ned (a Date: header is mssing or
cannot be parsed), the | NTERNALDATE for that nessage is used as the
sent date.

When conparing two sent dates that match exactly, the order in which

the two nessages appear in the mailbox (that is, by sequence nunber)
is used as a tie-breaker to determ ne the order
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3. Additional Comands
These commuands are extensions to the [I MAP] base protocol
The section headings are intended to correspond with where they woul d
be located in the main docunment if they were part of the base
speci fication.
BASE. 6. 4. SORT. SORT Command
Argunents: sort program

charset specification
searching criteria (one or nore)

Dat a: unt agged responses: SORT
Resul t: K - sort conpleted
NO - sort error: can't sort that charset or
Criteria

BAD - conmand unknown or argunents invalid

The SORT conmand is a variant of SEARCH with sorting semantics for
the results. There are two argunents before the searching
criteria argunent: a parenthesized list of sort criteria, and the
searchi ng charset.

The charset argunent is nandatory (unlike SEARCH) and indicates
the [ CHARSET] of the strings that appear in the searching
criteria. The US-ASCII and [UTF-8] charsets MJST be inpl emented.
Al'l other charsets are optional

There is also a U D SORT command that returns unique identifiers

i nstead of nmessage sequence nunbers. Note that there are separate
searching criteria for message sequence nunbers and Ul Ds; thus,
the argunents to U D SORT are interpreted the sane as in SORT

This is anal ogous to the behavior of U D SEARCH as opposed to U D
COPY, U D FETCH, or U D STORE.

The SORT conmand first searches the mail box for nessages that

mat ch the given searching criteria using the charset argunent for

the interpretation of strings in the searching criteria. It then

returns the matchi ng nessages in an untagged SORT response, sorted
according to one or nore sort criteria.

Sorting is in ascending order. Earlier dates sort before later
dates; smaller sizes sort before larger sizes; and strings are
sorted according to ascendi ng val ues established by their
collation algorithm (see "Internationalization Considerations").
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If two or nore nessages exactly match according to the sorting
criteria, these nessages are sorted according to the order in
whi ch they appear in the mailbox. In other words, there is an
inplicit sort criterion of "sequence nunber”

When multiple sort criteria are specified, the result is sorted in
the priority order that the criteria appear. For exanpl e,
(SUBJECT DATE) will sort nessages in order by their base subject
text; and for nessages with the sane base subject text, it wll
sort by their sent date.

Unt agged EXPUNGE responses are not permitted while the server is
responding to a SORT conmand, but are pernitted during a U D SORT
conmand.

The defined sort criteria are as follows. Refer to the Formal
Syntax section for the precise syntactic definitions of the
argunents. |If the associated RFC-822 header for a particul ar
criterion is absent, it is treated as the enpty string. The enpty
string always coll ates before non-enpty strings.

ARRI VAL
Internal date and tinme of the nmessage. This differs fromthe
ON criteria in SEARCH, which uses just the internal date.

cc
[1 MAP] addr-mail box of the first "cc" address

DATE
Sent date and tine, as described in section 2.2.

FROM
[1 MAP] addr-mail box of the first "Front address

REVERSE

Fol | owed by another sort criterion, has the effect of that

criterion but in reverse (descending) order
Not e: REVERSE only reverses a single criterion, and does not
affect the inplicit "sequence nunber" sort criterion if all
other criteria are identical. Consequently, a sort of
REVERSE SUBJECT is not the sane as a reverse ordering of a
SUBJECT sort. This can be avoided by use of additiona
criteria, e.g., SUBJECT DATE vs. REVERSE SUBJECT REVERSE
DATE. |In general, however, it’'s better (and faster, if the
client has a "reverse current ordering" command) to reverse
the results in the client instead of issuing a new SORT
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S| ZE
Si ze of the nessage in octets.

SUBJECT
Base subject text.

TO
[ MAP] addr-nmail box of the first "To" address
Exanpl e: A282 SORT (SUBJECT) UTF-8 SINCE 1-Feb-1994
* SORT 2 84 882
A282 OK SORT conpl et ed
A283 SORT ( SUBJECT REVERSE DATE) UTF-8 ALL
* SORT 53412
A283 OK SORT conpl et ed
A284 SORT (SUBJECT) US-ASCII TEXT "not in nail box"
* SORT
A284 OK SORT conpl et ed

PWROWLOWWLO

BASE. 6. 4. THREAD. THREAD Commrand

Argunments: threading al gorithm
charset specification
searching criteria (one or nore)

Dat a: unt agged responses: THREAD
Resul t: K - thread conpl eted
NO - thread error: can't thread that charset or
criteria

BAD - conmand unknown or argunents invalid

The THREAD comand is a variant of SEARCH with threading semantics
for the results. Thread has two argunents before the searching
criteria argunment: a threading algorithmand the searching
charset .

The charset argunent is nmandatory (unlike SEARCH) and indicates
the [ CHARSET] of the strings that appear in the searching
criteria. The US-ASCII and [UTF-8] charsets MJST be inpl ement ed.
Al'l other charsets are optional

There is also a U D THREAD command t hat returns unique identifiers
i nstead of nessage sequence nunbers. Note that there are separate
searching criteria for nmessage sequence nunbers and Ul Ds; thus the
argunents to U D THREAD are interpreted the same as i n THREAD.
This is anal ogous to the behavior of U D SEARCH, as opposed to U D
COPY, U D FETCH, or U D STORE.
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The THREAD comand first searches the nmail box for nessages that
mat ch the given searching criteria using the charset argument for
the interpretation of strings in the searching criteria. It then
returns the matchi ng nmessages in an untagged THREAD response,

t hreaded according to the specified threading al gorithm

Al'l collation is in ascending order. Earlier dates collate before
| ater dates and strings are collated according to ascendi ng val ues
established by their collation algorithm (see
"Internationalization Considerations").

Unt agged EXPUNGE responses are not permitted while the server is
responding to a THREAD comuand, but are permitted during a U D
THREAD conmand

The defined threading algorithnms are as foll ows:
ORDEREDSUBJECT

The ORDEREDSUBJECT threading algorithmis also referred to as
"poor man’s threading". The searched nessages are sorted by
base subject and then by the sent date. The nessages are then
split into separate threads, with each thread containi ng
nmessages with the sane base subject text. Finally, the threads
are sorted by the sent date of the first nmessage in the thread.

The top level or "root" in ORDEREDSUBJECT threadi ng contains
the first nmessage of every thread. All nessages in the root
are siblings of each other. The second nessage of a thread is
the child of the first nessage, and subsequent nessages of the
thread are siblings of the second nessage and hence chil dren of
the message at the root. Hence, there are no grandchildren in
ORDEREDSUBJECT t hr eadi ng.

Chil dren in ORDEREDSUBJECT threadi ng do not have descendents.
Aient inplenentations SHOULD treat descendents of a child in a
server response as being siblings of that child.

REFERENCES

The REFERENCES t hreadi ng al gorithmthreads the searched
messages by grouping themtogether in parent/child

rel ati onshi ps based on which nessages are replies to others.
The parent/child relationships are built using two nethods:
reconstructing a nmessage’ s ancestry using the references
contained within it; and checking the original (not base)
subject of a nessage to see if it is areply to (or forward of)
anot her nessage.
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Note: "Message ID' in the followi ng description refers to a
normal i zed formof the nsg-id in [ RFC2822]. The actual text
in RFC 2822 may use quoting, resulting in nultiple ways of
expressing the sane Message ID. | nplenentations of the
REFERENCES t hr eadi ng al gorithm MJUST nornalize any nsg-id in
order to avoid fal se non-matches due to differences in
quot i ng.

For exanple, the nmsg-id
<" 01KF8JCEOCBS0045PS" @xx. yyy. con
and the nsg-id
<01KF8JCECCBS0045PS@xXx. yyy. conw
MUST be interpreted as being the sane Message | D

The references used for reconstructing a nessage’s ancestry are
found using the follow ng rules:

If a nessage contains a References header |ine, then use the
Message IDs in the References header line as the references.

If a nessage does not contain a References header |ine, or
the References header |ine does not contain any valid
Message I Ds, then use the first (if any) valid Message ID
found in the In-Reply-To header line as the only reference
(parent) for this nessage

Note: Al though [ RFC2822] permits multiple Message IDs in
the I n-Reply-To header, in actual practice this

di sci pli ne has not been followed. For exanple,

I n- Repl y-To headers have been observed wi th nessage
addresses after the Message ID, and there are no good
heuristics for software to deternine the difference.
This is not a problemw th the References header
however .

If a nessage does not contain an |In-Reply-To header |ine, or
the In-Reply-To header line does not contain a valid Message
I D, then the nessage does not have any references (NL).

A message is considered to be a reply or forward if the base
subj ect extraction rules, applied to the original subject,
renove any of the following: a subj-refwd, a "(fwd)" subj-
trailer, or a subj-fwd-hdr and subj-fwd-trl.

The REFERENCES al gorithmis significantly nore conpl ex than
ORDEREDSUBJECT and consists of six main steps. These steps are
outlined in detail bel ow
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(1) For each searched nessage

(A) Using the Message IDs in the nessage’s references, |ink
t he correspondi ng nessages (those whose Message-1D
header |ine contains the given reference Message |ID)
together as parent/child. Make the first reference the
parent of the second (and the second a child of the
first), the second the parent of the third (and the
third a child of the second), etc. The follow ng rules
govern the creation of these |inks:

If a nessage does not contain a Message-|D header
line, or the Message-ID header |ine does not
contain a valid Message I D, then assign a uni que
Message ID to this nmessage

If two or nore nessages have the sanme Message | D
then only use that Message IDin the first (lowest
sequence nunber) nessage, and assign a uni que
Message I D to each of the subsequent nessages with
a duplicate of that Message ID

If no message can be found with a given Message | D
create a dummy nessage with this ID. Use this
dunmmy nessage for all subsequent references to this
I D.

If a nessage already has a parent, don't change the
existing link. This is done because the References
header |ine may have been truncated by a Miil User
Agent (MJA). As a result, there is no guarantee
that the nmessages corresponding to adjacent Message
IDs in the References header |ine are parent and
chil d.

Do not create a parent/child Iink if creating that
link woul d introduce a | oop. For exanple, before

maki ng nessage A the parent of B, nmake sure that A
is not a descendent of B

Not e: Message | D conpari sons are case-sensitive

(B) Create a parent/child Iink between the |ast reference
(or NIL if there are no references) and the current
message. |If the current nessage already has a parent,
it is probably the result of a truncated References
header line, so break the current parent/child Iink
before creating the new correct one. As in step 1.A
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do not create the parent/child Ilink if creating that
link woul d introduce a loop. Note that if this nessage
has no references, it will now have no parent.

Note: The parent/child links created in steps 1. A
and 1. B MJUST be kept consistent with one another at
ALL tines.

Gat her together all of the nessages that have no parents
and nake themall children (siblings of one another) of a
dummy parent (the "root"). These nessages constitute the
first (head) nessage of the threads created thus far

Prune dummy nessages fromthe thread tree. Traverse each
thread under the root, and for each nessage:

If it is a dunmmy nessage with NO children, delete it.

If it is a dummy nessage with children, delete it, but
pronote its children to the current level. In other
words, splice themin with the dummy’s siblings

Do not pronote the children if doing so would nmake them
children of the root, unless there is only one child.

Sort the messages under the root (top-level siblings only)
by sent date as described in section 2.2. In the case of a
dummy nessage, sort its children by sent date and then use
the first child for the top-level sort.

Gat her together nmessages under the root that have the sane
base subject text.

(A) Create a table for associating base subjects with
messages, called the subject table.

(B) Popul ate the subject table with one nessage per each
base subject. For each child of the root:

(i) Find the subject of this thread, by using the
base subject fromeither the current nmessage or
its first child if the current nessage is a
dummy. This is the thread subject.

(ii) If the thread subject is enpty, skip this
nessage
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(iii) Look up the nmessage associated with the thread

(iv)

subject in the subject table.

If there is no message in the subject table with
the thread subject, add the current nessage and
the thread subject to the subject table.

O herwise, if the nmessage in the subject table is
not a dunmy, AND either of the following criteria
are true:

The current nessage is a dunmy, OR

The message in the subject table is a reply
or forward and the current nessage is not.

then replace the nmessage in the subject table
with the current nessage

(O Merge threads with the same thread subject. For each

chil
(i)

(i)
(iii
(iv)

d of the root:

Find the message’s thread subject as in step
5.B.i above.

If the thread subject is enpty, skip this
nessage

) Lookup the nmessage associated with this thread
subject in the subject table.

If the message in the subject table is the
current nmessage, skip this nessage.

O herwi se, nmerge the current nessage with the one in

t he

Crispin & Murchison

subj ect table using the follow ng rules:

I f both nessages are dummies, append the current
nmessage’s children to the children of the nmessage
in the subject table (the children of both nessages
becone siblings), and then delete the current
nessage.

If the message in the subject table is a dummy and
the current nmessage is not, nmake the current
message a child of the nessage in the subject table
(a sibling of its children).
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If the current nessage is a reply or forward and
the message in the subject table is not, nmake the
current message a child of the nessage in the
subject table (a sibling of its children).

O herwi se, create a new dummy nessage and nake both
the current nessage and the nessage in the subject
table children of the dumy. Then replace the
nmessage in the subject table with the dumy

nessage

Not e: Subj ect conparisons are case-insensitive,
as described under "Internationalization
Consi der ati ons".

(6) Traverse the nessages under the root and sort each set of
siblings by sent date as described in section 2.2.
Traverse the nessages in such a way that the "youngest" set
of siblings are sorted first, and the "ol dest" set of
siblings are sorted last (grandchildren are sorted before
children, etc). In the case of a dummy nessage (which can
only occur with top-level siblings), use its first child
for sorting.

Exanpl e: C. A283 THREAD ORDEREDSUBJECT UTF-8 SI NCE 5- MAR- 2000
S: * THREAD (166) (167) (168)(169)(172)(170)(171)

(173) (174 (175)(176)(178)(181)(180))(179) (177

(183)(182)(188)(184)(185)(186)(187)(189))(190)

(191) (192) (193) (194 195) (196 (197)(198))(199)

(200 202) (201) (203) (204) (205) (206 207) (208)

A283 OK THREAD conpl et ed

A284 THREAD ORDEREDSUBJECT US- ASCI | TEXT "gewp"

* THREAD

A284 OK THREAD conpl et ed

A285 THREAD REFERENCES UTF-8 SI NCE 5- MAR- 2000

* THREAD (166) (167)(168) (169)(172)((170)(179))

(171) (173) ((174)(175)(176) (178)(181)(180))

((177)(183)(182) (188 (184)(189))(185 186)(187))

(190) (191) (192)(193)((194) (195 196)) (197 198)

(199) (200 202) (201) (203)(204) (205 206 207)(208)

S: A285 K THREAD conpl et ed

WOVWLWOW

Note: The line breaks in the first and third server
responses are for editorial clarity and do not appear in
real THREAD responses
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4. Additional Responses
These responses are extensions to the [|I MAP] base protocol

The section headi ngs of these responses are intended to correspond
with where they would be located in the main docunent.

BASE. 7. 2. SORT. SORT Response
Dat a: zero or nore nunbers

The SORT response occurs as a result of a SORT or U D SORT
command. The nunber(s) refer to those nessages that nmatch the
search criteria. For SORT, these are nessage sequence nunbers
for UD SORT, these are unique identifiers. Each nunber is
delinmted by a space.

Exanpl e: S * SORT 2 3 6
BASE. 7. 2. THREAD. THREAD Response
Dat a: zero or nore threads

The THREAD response occurs as a result of a THREAD or U D THREAD
command. It contains zero or nore threads. A thread consists of
a parenthesized list of thread nmenbers

Thread nmenbers consist of zero or nore nmessage nunbers, delimted
by spaces, indicating successive parent and child. This continues
until the thread splits into nultiple sub-threads, at which point,
the thread nests into nultiple sub-threads with the first nenber
of each sub-thread being siblings at this level. There is no
limt to the nesting of threads.

The messages nunbers refer to those nessages that match the search
criteria. For THREAD, these are nessage sequence nunbers; for U D
THREAD, these are unique identifiers.

Exanpl e: S. * THREAD (2)(3 6 (4 23)(44 7 96))

The first thread consists only of nessage 2. The second thread
consists of the nessages 3 (parent) and 6 (child), after which it
splits into two sub-threads; the first of which contains nessages
4 (child of 6, sibling of 44) and 23 (child of 4), and the second
of which contains nmessages 44 (child of 6, sibling of 4), 7 (child
of 44), and 96 (child of 7). Since sone |ater nessages are
parents of earlier nessages, the nessages were probably noved from
sone other nmailbox at different tines.
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-- 2
-- 3
\-- 6
|-- 4
| \-- 23
|
\-- 44
\-- 7
\-- 96
Exanpl e: S * THREAD ((3)(5))

In this exanple, 3 and 5 are siblings of a parent that does not
match the search criteria (and/or does not exist in the mailbox);
however they are menbers of the sane thread.

5. Formal Syntax of SORT and THREAD Conmands and Responses
The foll owi ng syntax specification uses the Augnented Backus- Naur
Form (ABNF) notation as specified in [ABNF]. It also uses [ ABNF]
rules defined in [I MAP].

sort = ["U D" SP] "SORT" SP sort-criteria SP search-criteria

sort-criteria "(" sort-criterion *(SP sort-criterion) ")"

sort-criterion ["REVERSE" SP] sort-key

sort - key = "ARRI VAL" / "CC'" |/ "DATE" / "FROM [/ "SIZE" /
"SUBJECT" / "TO'

t hr ead = ["UD" SP] "THREAD' SP thread-alg SP search-criteria

thread-al g = " ORDEREDSUBJECT" / "REFERENCES" / thread-al g-ext

atom
; New al gorithnms MJST be registered with | ANA

t hr ead- al g- ext

search-criteria = charset 1*(SP search-key)

char set = atom/ quoted
; CHARSET val ues MJST be registered with | ANA

sort-data = "SORT" *(SP nz-nunber)

t hr ead- dat a = "THREAD' [SP 1*t hread-|i st]
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thread-1i st = "(" (thread-nmenbers / thread-nested) ")"

t hr ead- nenber s

nz- nunber *(SP nz-nunber) [SP thread-nested]

t hr ead- nest ed = 2*thread-1i st

The followi ng syntax descri bes base subject extraction rules (2)-(6):

subj ect = *subj -1l eader [subj-niddle] *subj-trailer
subj -refwd = ("re" [ ("fw' ["d"])) *WSP [subj-bl ob]
subj - bl ob ="[" *BLOBCHAR "]" *WBP
subj - fwd = subj - fwd- hdr subject subj-fwd-trl
subj - f wd- hdr = "[fwd:"
subj -fwd-trl ="]"
subj - | eader = (*subj-bl ob subj-refwd) / W8P
subj - m ddl e = *subj-blob (subj-base / subj-fwd)
; last subj-blob is subj-base if subj-base would
; otherwi se be enpty
subj-trailer ="(fwd)" / WBP
subj - base = NONWBP * (*WSP NONWSP)
; can be a subj-blob
BLOBCHAR = O&01-5a / 9%&5c /| Yx5e-ff
; any CHAR8 except '[’' and ']’.
; SHOULD conply with [ UTF- 8]
NONWSP = %01-08 / %Oa-1f / 9&21-ff
; any CHAR8 ot her than WSP.
; SHOULD conply with [ UTF-8]
6. Security Considerations

The SORT and THREAD extensions do not raise any security
considerations that are not present in the base [|I MAP] protocol, and
these issues are discussed in [IMAP]. Nevertheless, it is inportant
to remenber that [I MAP] protocol transactions, including nmessage
data, are sent in the clear over the network unless protection from
snooping i s negotiated, either by the use of STARTTLS, privacy
protection in AUTHENTI CATE, or sone other protection nechani sm
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Al t hough not a security consideration, it is inportant to recognize
that sorting by REFERENCES can lead to mi sl eading threading trees.
For exanple, a nmessage with false References: header data will cause
a thread to be incorporated into another thread.

The process of extracting the base subject may lead to incorrect
collation if the extracted data was significant text as opposed to a
subject artifact.

7. Internationalization Considerations

As stated in the introduction, the rules of |18NLEVEL=1 as descri bed
in [IMAP-118N] MUST be followed; that is, the SORT and THREAD

ext ensi ons MJUST collate strings according to the i;unicode-casemap
collation described in [ UNICASEMAP]. Servers SHOULD al so advertise
the 118NLEVEL=1 extension. Alternatively, a server NAY i npl enent

| 1I8NLEVEL=2 (or higher) and conply with the rules of that |evel

As discussed in [I MAP-118N] section 4.5, all server inplenentations
shoul d eventually be updated to support the [IMAP-118N] | 18NLEVEL=2
ext ensi on.

Transl ations of the "re" or "fw'/"fwd" tokens are not specified for
renoval in the base subject extraction process. An attenpt to add
such transl ated tokens would result in a geonetrically conplex, and
ultimately uni npl enent abl e, task.

I nstead, note that [RFC2822] section 3.6.5 reconmends that "re:"
(fromthe Latin "res", neaning "in the matter of") be used to
identify a reply. Although it is evident that, fromthe nultiple
forns of token to identify a forwarded nessage, there is considerable
variation found in the wild, the variations are (still) nanageabl e.
Consequently, it is suggested that "re:" and one of the variations of
the tokens for a forward supported by the base subject extraction

rul es be adopted for Internet mail messages, since doing so makes it
a sinple display-tine task to |ocalize the token | anguage for the
user.

8. | ANA Consi derations
[ MAP] capabilities are registered by publishing a standards track or
| ESG approved experinmental RFC. This docunent constitutes

registration of the SORT and THREAD capabilities in the [ MAP]
capabilities registry.
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10.

Thi s docunent

| MAP Sort June 2008

creates a new [ | MAP] threading algorithns registry,

whi ch registers threading algorithns by publishing a standards track
or | ESG approved experinmental RFC. This docunent constitutes
regi stration of the ORDEREDSUBJECT and REFERENCES al gorithnms in that

registry.
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This docunment is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights

Thi s docunent and the information contained herein are provided on an
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Intell ectual Property

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

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

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

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

Crispin & Murchison St andards Track [ Page 19]



