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Abst r act

The Ul DBATCHES ext ension of the Internet Message Access Protocol
(IMAP) allows clients to retrieve U D ranges that partition a

mai | box’ s nmessages into equally sized batches. This enables clients
to perform operations such as FETCH, SEARCH, and STORE on specific
message bat ches, providing better control over resource usage and
response sizes. The extension is particularly useful with the

U DONLY node where sequence nunbers are unavail abl e.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.

Tabl e of Contents

1. Introduction 2
2. Docunent Cbnventlons . 3
3. The Ul DBATCHES ext ensi on 3
3.1. U DBATCHES Comraend 3
3.1.1. Exanple Usage . 4
3.1.2. Response Format 5
3.1.3. Batch Sizes . 5
3.1.4. UDs . . . 8
3.1.5. Batch Ranges 9
3.1.6. Enpty Responses . 10
3.1.7. Large Milboxes . . . 10
3.2. Simlarity to U D SEARCH Connand 11
3.3. Sinilarity to PARTIAL Extension . . . . 11
3.4. Interaction with MESSAGELIM T Exten5|on . 12
3.5. Interaction with U DONLY Extension 12
3.6. Interaction with SEARCHRES Extension 12
4. Formal syntax . . 12
5. Security CbnS|derat|ons . 13
6. | ANA Considerations . . . 13
6.1. Changes/additions to the IMAP4 capabllltles reglstry 13
6.2. Changes/additions to the | MAP response codes registry . 13
7. References e 14
7.1. Normative References 14
7.2. Informative References 14
Aut hor’' s Address 15

1. I nt roduction

Thi s docunent defines an extension to the Internet Message Access
Prot ocol [RFCO051] that enables clients to retrieve U D ranges which
partition a mail box’s nmessages into evenly sized batches. This
extension is compatible with both | MAP4revl [ RFC3501] and | MAP4rev2
[ RFC9051] .

The primary purpose of this extension is to allowclients to

predeternmine U D ranges that limt the nunber of nessages each
command operates on. This capability is especially beneficial when
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used with the [ RFC9586] Ul DONLY node, where sequence numnbers are
unavailable to the client, making it difficult to create nessage
bat ches using traditional methods.

2. Docunent Conventions

In protocol exanples , "C" indicates lines sent by a client that is
connected to a server. "S:" indicates lines sent by the server to
the client. These prefixes are not part of the protocol. Long |lines

in exanpl es are wapped using "The Single Backslash Strategy"
described in [ RFC8792].

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

O her capitalised words are | MAP keywords [ RFCO051] or keywords from
this docurent.

3. The Ul DBATCHES ext ensi on

An | MAP server advertises support for the U DBATCHES extensi on by
i ncludi ng the U DBATCHES capability in the CAPABILITY response /
response code.

3.1. U DBATCHES Comrand

Ar gunent s:
Message count per batch
OPTI ONAL bat ch range

Responses:
REQUI RED unt agged response: Ul DBATCHES

Resul t:
K ui dbat ches conpl et ed
NO conmmand exceeds linmts
BAD command unknown or argunents invalid

The Ul DBATCHES conmand requests U D ranges that partition the
messages in the currently selected mail box into equally sized

bat ches. The server returns these ranges in descending U D order,
with batch 1 containing the highest U Ds (nbst recent nessages),
batch 2 containing the next highest set of U Ds, and so on
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For a mmil box with M nessages, requesting batches of size N returns
U D ranges corresponding to the foll owi ng sequence number ranges
(where sequence nunbers are ordered froml1l to M with Mbeing the
nost recent message):

Batch 1: M (M N+1) /'l Most recent N nessages
Batch 2: (MN):(M2*N+1) // Next N nessages
Batch 3: (M2*N): (M 3*N+1) // Next N messages
...and so on

3.1.1. Exanple Usage

The foll owi ng exanpl e denonstrates how a client uses U DBATCHES to
partition a mail box into manageabl e bat ches:

========== NOTE: '\’ |ine wapping per RFC 8792 ===========

Al142 SELECT | NBOX
6823 EXI STS
1 RECENT
OK [UNSEEN 12] Message 12 is first unseen
OK [ U DVALI DI TY 3857529045] U Ds valid
OK [ Ul DNEXT 215296] Predicted next U D
FLAGS (\ Answered \Fl agged \Del eted \ Seen \Draft)
OK [ PERVANENTFLAGS (\Deleted \Seen \*)] Limted
Al42 OK [ READ- WRI TE] SELECT conpl et ed
Al43 Ul DBATCHES 2000
* Ul DBATCHES ( TAG "A143") \
215295: 99696, 99695: 20351, 20350: 7830, 7829: 1
Al43 OK Ul DBATCHES Conpl et ed

E R B

W O NOVWLOLOLLWLOL®NO

The server’s response provides four U D ranges:
1. 215295: 99696

2. 99695: 20351

3. 20350:7830

4. 7829:1

Each range contains up to 2,000 nmessages, except the |ast range,
whi ch contains the renmai ni ng 823 nessages.

As new nessages cannot appear within these U D ranges, the number of

messages in each range will not increase. It nay decrease, though,
as nessages are del et ed.
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To prevent server overload, the client MJST NOT re-run U DBATCHES
unl ess at | east one of the follow ng conditions is net:

1. A different mail box has been sel ected

2. Mre than N 2 nmessages have been expunged fromthe mail box (where
N is the batch size)

3. Mre than N 2 new nessages have been received into the mail box

These restrictions protect servers from expensive operations, as
conmputi ng nessage batches may be resource-intensive. The client MJST
NOT excessively re-run U DBATCHES whil e the sanme nail box remains

sel ect ed.

The client can keep track of the nunber of EXPUNGE or VAN SHED
messages and re-run U DBATCHES i f many nmessages are del et ed.

As new nessages arrive into the mailbox, the client should add these
to a new message batch (starting at U D 215296 in the above exanple).
Once N2 or nore new messages have been added to the mail box, the
client can ask for updated batches by re-running the U DBATCHES
comrand.

The server MAY reject U DBATCHES commands with a NO response with the
LIMT response code if the client exceeds this limt.

3.1.2. Response Fornmat

The server MJST reply with a U DBATCHES response, even if no ranges
are returned (see Section 3.1.6). The U DBATCHES response MJST
include the tag of the command it relates to (simlar to an ESEARCH
response defined in [ RFC4731]).

The U D ranges in the response MJST be ordered in descending
sequence, fromthe highest to the | owest Ul Ds.

3.1.3. Batch Si zes

To ensure efficient server operation and prevent abuse, this

ext ension enforces constraints on batch sizes. The design bal ances
server efficiency requirenments with the prinmary use case of working
effectively with the [ RFC9586] U DONLY nopde, without creating a
mechani smthat circunvents the sequence number restrictions of that
node.
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3.1.3.1. Batch Size Sumary

The foll owi ng tables provide a quick reference for batch size
constraints:

| Constraint | dient Request | Server Response |
| M nimum | 500 messages | Almfor >= 90% of requested size

R S T +
| Maxi mum | No limt | Never exceed requested size |
Fom e e o - o a o o e e e e e e e e e e eee— oo n +
| Exception | - | May be snaller during mail box |
| | | changes |
R o e T +

Table 1: Batch Size Constraints
Key principl es:
* Cients MIST request at |east 500 nessages per batch
* Servers MJST NOT return nore nessages than requested

* Servers SHOULD return batches close to the requested size (>= 90%
when possi bl e)

* Exact batch sizes may vary due to inplenentation efficiency or
mai | box changes

3.1.3.2. dient Requirenents
The server MJIST support batch sizes of 500 nessages or larger. This
m ni mum si ze prevents clients frommsusing the extension to
ef fectively reconstruct sequence nunbers while still allow ng
reasonabl e batch operati ons.
The server MJST respond with NO and a response code TOOFEWIif the

client uses a batch size smaller than the mnimum all owed by the
server:

S: A302 NO [ TOOFEW M ni mum batch size is 500
3.1.3.3. Server Response Flexibility
Wil e servers SHOULD ideally return batches that correspond exactly

to the requested size, they have flexibility in specific
circumstances to enable efficient inplenentations.
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3.1.3.3.1. Hard Constraints

The server MJST NOT return ranges that contain nore than the nunber
of nmessages per batch requested by the client. This is a strict
upper bound that cannot be exceeded.

If the requested batch size equals or exceeds the total number of
messages in the mail box, the server MIUST return a single U D range
spanni ng all messages.

3.1.3.3.2. Permtted Variations

Servers MAY return fewer nessages per range in two specific
ci rcunst ances:

1. \Wien doing so nakes the inplenentation substantially sinpler and/
or more efficient

2. Wen there are changes in mailbox state during the execution of
the U DBATCHES command, particul arly when nessages are expunged

However, servers SHOULD NOT return batches that are substantially
smal | er than requested and SHOULD aimto stay within 90% of the
requested size. This guideline reflects the fact that clients
typically choose batch sizes based on their intended use, such as
di spl ayi ng a specific nunber of nessages to users.

3.1.3.3.3. Dynamic Changes

When mai | box state changes during U DBATCHES execution, servers MAY
end up returning substantially fewer nessages in each batch due to
message expungenent that reduces the overall mailbox size. Cdients
can detect these situations through the EXPUNGE, VAN SHED, or EXI STS
responses they receive.

3.1.3.3.4. Practical Inplications

Due to these flexibility provisions, servers may return batches of
varying sizes. For instance, when returning 3 batches of a requested
size of 1,000, one mght contain 990 nessages, another 977, and the
third 1,000 nessages. Cients MJST be prepared to handl e such
variations.

When the total number of nmessages is not evenly divisible by the
requested batch size, the final batch will contain the remainder
Therefore, the last batch in the mail box (containing the | owest Ul Ds)
will typically have fewer nessages than requested.
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3.1.3.4. Design Rationale

These restrictions provide servers with inplenmentation flexibility
whil e preventing clients fromm susing the extension to effectively
reconstruct sequence nunbers. Section 3.2 also outlines sone
reasoning for these limtations.

The flexibility regarding batch sizes is designed to enable efficient
server inplenentations while maintaining predictable behavior for
clients. This leeway is not intended as a general perm ssion to
return arbitrarily sized batches, but rather to acconmodate

i npl ementation constraints and dynam ¢ mail box changes.

3.1.4. U Ds

The server MAY return U D ranges with UDs that do not exist on the
server. The client as a result MJST NOT nake assunptions about the
exi stence of nessages. |If the server returns the response

========== NOTE: '\’ |ine \Nrapp| ng per RFC 8792 ===========

S: * Ul DBATCHES (TAG "A302") \
163886: 99703, 99696: 20358, 20351: 7841, 7830: 1
S: A302 OK Ul DBATCHES Conpl et ed

there may not be any nessages on the server with the U Ds such as
163886, 99703, 99696, etc.

The range 163886: 99703 wi Il span approxi mately the requested numnber
of nmessages (may be | ess, see Section 3.1.3), but its start and end
U Ds nmay not correspond to nmessages on the server

This gives the server inplenentation sonme flexibility as to which U D
ranges to return. They might, e.g., return 163886: 99697 and

99696: 20358 i nstead of 163886: 99703 and 99696: 20358 -- assum ng t hat
there are no nessages in the range 99704: 99697

If there are fewer messages in the mail box than the requested batch
size, the server would return a single batch that contains al
messages in the mail box.

Servers SHOULD end the last U D batch in the mail box with UD 1 even

if this UD does not exist on the server. This makes it unanbi guous
to the client that this range is in fact the |ast range
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3.1.5. Batch Ranges

A client can optionally provide a batch range. The server limts its
response to U D ranges corresponding to the specified batch indices.
For exanple, if the client sends

C. A302 U DBATCHES 2000 10: 20

for a mail box with 100,000 nmessages, the server would return the 10th
to 20th batches. The 10th batch woul d correspond to nessage sequence
nunbers ‘ 82000: 80001° and the 20th batch woul d correspond to nessage
sequence nunmbers ‘ 62000: 60001

Note that batches start at the highest UDs: batch 1 is the batch
wi th the highest Ul Ds.

The U D ranges that the server returns would still split the
mai | box’ s nmessages into batches of the requested size (2,000 in the
exanpl e) .

If the client requests nore batches than exist on the server, the
server would return those that do exist. For exanple if the client
sends

C. A302 U DBATCHES 2000 1:5

and the sel ected mail box has 7,000 nessages, the server would then
return a Ul DBATCHES response with only 4 U D ranges.

Bat ch ranges such as 1:4 in the above exanpl e MJUST be ordered | owest
to highest, i.e. be sent as 1:4 and not as 4:1. Servers MJST reject
batch ranges that are in the wong order with BAD and a response code
CLI ENTBUG

C. A302 Ul DBATCHES 2000 4:1
S: A302 BAD [ CLI ENTBUG Invalid batch range

If the client requests a range of batches that do not exist on the
server, the server MUST still return an enpty response. See section
Section 3.1.6.

Not e that the nunber of nessages per batch returned by the server may
be approximate as detailed in Section 3.1.3. As aresult, if the
client needs to request consecutive batch ranges such as 1: 100,

101: 200, 201:300, and so on, the client may want to nake these batch
ranges overlap by e.g. requesting 1:100, 100:200, and 200:300. The
client would then be able to check if the resulting U Ds do in fact
overl ap.
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Clients MJST NOT request batch ranges that span nore than 100, 000
messages, i.e. the number of batches multiplied by the batch size
MUST NOT be | arger than 100, 000. The server MAY reject U DBATCHES
commands with a NO response with the TOOVANY response code if the
client exceeds this limt.

C. A302 U DBATCHES 2000 1:100
S: A302 NO [ TOOVANY] Too nany nessages

3.1.6. Enpty Responses

When the client issues any valid U DBATCHES command and t he mail box
is enpty, the server MJST reply with a U DBATCHES response, e.(g.

S: * U DBATCHES (TAG "A302")
S: A302 OK Ul DBATCHES Conpl et ed

If the client requests a range of batches that do not exist, the
server MJUST reply with an enpty U DBATCHES response. |f the nail box
has 7,000 nessages, and the client sends

C. A302 Ul DBATCHES 2000 6: 8
the server woul d respond with

S: * U DBATCHES (TAG "A302")
S: A302 OK Ul DBATCHES Conpl et ed

3.1.7. Large Mail boxes

The server may not be able to return all U D ranges if the mail box
contains an extrenely |arge nunber of messages.

The server MJUST at | east support returning U D ranges spanning
100, 000 nessages. See Section 3.1.5 for details on this limt.

If the server can not return all of the requested U D ranges, it MJST
respond with a NO response with the TOOMANY response code. Notably,
when the client requests all U D ranges and the mail box has nore than
100, 000 nessages, the server MAY reply with a NO response. For
exanpl e:

C. A302 U DBATCHES 2000
S: A302 NO [ TOOMANY] Too nmany nessages in mail box
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The client shoul d know what the nessage count in the nailbox is, and
if the nessage count exceeds 100,000 it may choose to al ways request
bat ch ranges as discussed in Section 3.1.5 instead of requesting al
bat ches

3.2. Sinilarity to U D SEARCH Command

The U DBATCHES is in effect nothing nmore than shorthand for a UD
SEARCH conmmand of the form

C. Al145 U D SEARCH RETURN () <M>, <M N>, <M 2* N>, <M 3*N>, . . .

where Mis the nunmber of messages in the mailbox and Nis the
requested batch count.

The special purpose U DBATCHES conmand, though, tries to address two
probl ens:

(a) for many servers, U D SEARCH conmands specifyi nhg sequence
nunbers are costly, especially for mail boxes with many messages.

(b) the U DONLY extension disallows the use of sequence nunbers and
thus makes it difficult for the client to split its conmmands
into batches of a size that works well for the client and
server.

By providing a special purpose command, servers can inplenent a
different, optimzed code path for determ ning nessage batches. And
servers using the U DONLY extension can provide a facility to let the
client determ ne nessage batches without using sequence nunbers in a
U D SEARCH comrand.

Section 3.1.3 describes sonme inplementation restrictions to ensure
this.

3.3. Simlarity to PARTI AL Extension
The PARTI AL extension in [RFC9394] provides a different way for the
client to split its conmands into batches by using paged SEARCH and
FETCH.

The intention of the U DBATCHES command is to let the client pre-
det ermi ne nmessage batches of a desired size
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This makes it easier for the client to share inplenentation between
servers regardl ess of their support of PARTIAL. And additionally,
because the client can issue a corresponding U D SEARCH command to
servers that do not inplenent U DBATCHES, the client can use simlar
bat chi ng i npl enmentations for servers that support U DBATCHES and
those that do not.

3. 4. Interaction with MESSAGELI M T Extension

When the server supports both the [ RFC9738] MESSAGELIM T and

U DBATCHES ext ension, the client SHOULD request batches no | arger
than the specified nmaxi mum nunber of nessages that can be processed
in a single command. The client MAY choose to use a smaller batch
si ze.

Additionally, since servers MAY |imt the nunber of U Ds returned in
response to U DBATCHES, it is reasonable to assunme that they would at
most return N U Ds where Nis the linit the server announced as its
MESSAGELI M T.

3. 5. Interaction with U DONLY Extension

As noted above, the U DBATCHES extension allows for clients to create
U D ranges for nessage batches even when the connection operates in

U DONLY node which otherwi se doesn’t allow for using nmessage sequence
number s.

3.6. Interaction with SEARCHRES Extension
Ul DBATCHES is not a SEARCH nor U D SEARCH command. Servers that
support SEARCHRES [ RFC5182] MJST NOT store the result of U DBATCHES
in the $ variabl e.

4. Formal syntax

The foll owing syntax specification uses the Augnmented Backus- Naur
Form (ABNF) notation as specified in [ RFC5234].

Non-term nal s referenced but not defined bel ow are as defined by
| MAP4 [ RFCO051] .

Except as noted otherw se, all al phabetic characters are case-
insensitive. The use of upper or |ower case characters to define
token strings is for editorial clarity only. |nplementations MJST
accept these strings in a case-insensitive fashion.
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6

6

capability =/ " Ul DBATCHES"
;; <capability> from [ RFC9051]
conmand- sel ect =/ nessage- bat ches
message- bat ches = " U DBATCHES" SP nz- nunber
[ SP nz-number ":" nz-nunber]
ui dbat ches-response = "U DBATCHES' search-correl ator

[SP uid-range *("," uid-range) ]
mai | box- dat a =/ ui dbat ches-response
resp-text-code =/ "TOOFEW / " TOOVANY"

Security Considerations

Thi s docunent defines an additional | MAP4 capability. As such, it
does not change the underlying security considerations of [RFC3501]
and | MAP4rev2 [ RFCI9051].

Thi s docunent defines an optim zation that can both reduce the anount
of work perforned by the server, as well as the ampunt of data
returned to the client. Use of this extension is likely to cause the
server and the client to use less nmenory than when the extension is
not used. However, as this is going to be new code in both the
client and the server, rigorous testing of such code is required in
order to avoid the introduction of new i nplenmentation bugs.

| ANA Consi der ati ons

.1. Changes/additions to the | MAP4 capabilities registry

| MAP4 capabilities are registered by publishing a standards track or
| ESG approved I nformational or Experimental RFC. The registry is
currently located at:

https://ww. i ana. or g/ assi gnment s/ i map4-capabilities

I ANA is requested to add regi strations of the "U DBATCHES" capability
to this registry, pointing to this docunent.

2. Changes/additions to the | MAP response codes registry
| MAP4 response codes are registered by publishing a standards track

or | ESG approved Infornmational or Experinental RFC. The registry is
currently located at:
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https://ww. i ana. or g/ assi gnment s/ i map-r esponse- codes

I ANA is requested to add registrations of TOOMANY and TOOFEWto this

registry,

pointing to this docunent.
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