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1 Reason for Change
The CR adds an improvement to the efficiency of the CPM 2.0 client sync via IMAP interface with CPM Message Store.
Currently, the IMAP sync process requires the CPM client to find all folders which contain changes since the last time the client synchronized with the CPM Message Store. This synchronization process is greatly improved by the LIST-STATUS and CONDSTORE IMAP extensions.

However, in the cases where the user has a large number of mailboxes, the LIST command returns a lot of lines of text, of which very few are typically of interest. This wastes UNI bandwidth and power in the device.
A CONDSTORE-aware CPM Client can implement the proposed IMAP extension in this CR, with minimal change which will in turn help achieve improved IMAP sync performance and device power savings.

2 Impact on Other Specifications

None
3 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org .

4 Recommendation

The COM-CPM WA is recommended to agree on the proposed changes in this CR and incorporate them in the CPM TS Message Storage 2.1.
5 Detailed Change Proposal
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Change 2:  6
6. Procedures at Message Storage Client

The Message Storage Client is a functional component of the CPM enabler, which allows the CPM User to view and manage (store, fetch, delete etc.) the resources stored in the Message Storage Server. In addition to that the Message Storage Client notifies the CPM User of any changes to the stored resources in the Message Storage Server (e.g. new message arrived, message got read on another client).
The Message Storage Client SHALL act as anIMAP4 client as defined in [RFC3501]. In addition to that, the Message Storage Client SHALL support:

· the “UIDPLUS” IMAP4 extension as defined in [RFC4315], 
· the “LIST-STATUS” IMAP4 extension as defined in [RFC5819], and 

SHOULD support:

·  the VANISHED UID FETCH Modifier as defined in [RFC7162], and the “LIST-CHANGEDSINCE” IMAP4 extension as defined in Appendix I
,
MAY support:

· the “ACL” IMAP4 extension as defined in [RFC4314], 
· the “URLAUTH” IMAP4 extension as defined in [RFC4467], 
· the “CONDSTORE” and the “QRESYNC” IMAP4 extensions as defined in  [RFC7162], 
· the “ENABLE” IMAP4 extension as defined in [RFC5161

 REF RFC5161 \h 
], 
· the “METADATA” IMAP4 extension as defined in [RFC5464], 
· the IMAP NOTIFY as defined in [RFC5465], 
· and 
· the “ANNOTATE” IMAP4 extension as defined in [RFC5257] and/or the “CONVERT” IMAP4 extension as defined in [RFC5259]. 

Change 3:  6.4.2
6.4.2   List Folder Operation

When a Message Storage Client needs to find out what folders exist in the CPM Message Store for that CPM User, the Message Storage Client SHALL send to the Message Storage Server a LIST request as defined in [RFC3501]. 
After initial synchronization, the Message Storage Client SHOULD make use of the LIST-STATUS operation as defined in [RFC5819] for any subsequent folder synchronization. A Message Storage Client MAY choose to use separate STATUS operations on every folder instead of LIST-STATUS, however this is not as efficient, hence LIST-STATUS approach is highly recommended. A CPM Client supporting [RFC7162] SHOULD make use of the LIST-CHANGEDSINCE operation as defined in Appendix I instead of, or in conjunction with, LIST-STATUS in order to minimize the set of mailboxes returned by the server during each synchronization.
When a Message Storage Client needs to list the contents of the currently selected folder, the Message Storage Client SHALL send to the Message Storage Server a FETCH request as defined in [RFC
3501].

Change 4:  Server sect
7   Procedures at Message Storage Server

The Message Storage Server is a functional component of the CPM enabler, which allows authorized and/or authenticated principals (such as Message Storage Clients or CPM Participating Functions) to access a resource in the Message Storage Server. 
The Message Storage Server SHALL act as an IMAP4 server as defined in [RFC3501], so the Message Store Server SHALL advertise the IMAP extensions supported to the Message Store Client. 

In addition to that, the Message Storage Server,

 SHALL support:

· the “UIDPLUS” IMAP4 extension as defined in [RFC4315], 
· the “LIST-STATUS” IMAP4 extension as defined in [RFC5819] and 
MAY support:

1) the “ACL” IMAP4 extension as defined in [RFC4314], 
2) the “URLAUTH” IMAP4 extension as defined in [RFC4467], 
3) the “CONDSTORE” IMAP4 extension as defined in [RFC7162], 
4) the “ENABLE” IMAP4 extension as defined in [RFC5161], 
5) the “QRESYNC” IMAP4 extension as defined in [RFC7162], 
6) the “METADATA” IMAP4 extension as defined in [RFC5464], 
7) the “LIST-CHANGEDSINCE” IMAP4 extension as defined in Appendix I
8) the “ANNOTATE” IMAP4 extension as defined in [RFC5257] and,

9) the “CONVERT” IMAP4 extension as defined in [RFC5259].

CPM offers several notification mechanisms towards the CPM Client to inform about new pending messages stored. If IMAP NOTIFY is supported by the Message Store Server, then this is done following [RFC5465].

A Message Storage Server that does not support extra server state or the persistent storage of mod-sequences for the mailbox SHOULD support the VANISHED UID FETCH Modifier as defined in [RFC7162].

Change 5:  7.5.2
7.5.2   List Folders Operation

Upon receiving a LIST request, the Message Storage Server SHALL determine and return the names of all folders of the CPM User on the Message Storage Server according to the LIST command as defined in [RFC3501] and [RFC5819]. If the LIST-CHANGEDSINCE capability is supported by the server, as defined in Appendix I and the LIST command includes the CHANGEDSINCE argument, the CPM Message Store Server SHALL return a LIST response containing only the folders which have changed since the client was last synchronized with the CPM Message Store.
Change 6:  New Appendix I
Appendix I      List Folders Operations                                          (Normative)
For a more efficient identification of which folders/mailboxes need synchronization, the CPM Message Store Client and CPM Message Store Server use the following IMAP commands for the folder list operations, as described in section 6.4.2. and section 7.5.2.:

10) LIST-STATUS extension defined in [RFC5819], providing a more efficient identification of which mailboxes may need synchronization;

11) CONDSTORE/QRESYNC extension defined in [RFC7162], enabling a more efficient synchronization of individual mailboxes;

12) LIST-CHANGEDSINCE extension defined in this Appendix, combining the benefits of both of the above-mentioned extensions, enabling a CPM Client to request only the LIST of the folders that have changed since last synchronization done by the CPM Client. This allows the CPM Client to subsequently issue a LIST command only on the folders requiring synchronization.

I.1   LIST-CHANGEDSINCE Overview
The LIST-CHANGEDSINCE command puts together the functionality provided by the LIST-STATUS command as defined in [RFC5819], with the benefits of CONDSTORE/QRESYNC defined in [RFC7162] , which results in the ability to only return the folders which have larger MODSEQ values than the base MODSEQ value in the LIST command. This allows the CPM Message Store Client to determine which folders have changed since the last MODSEQ value known to the CPM Client. 

Currently CONDSTORE MODSEQ values can be accessed in the LIST-STATUS operation, and are displayed as part of the output of the LIST. The LIST-EXTENDED extension defined in [RFC5258] provides a method of constraining the resulting list based on “Selection options”.

The LIST-CHANGEDSINCE command adds a new “Selection option” for the LIST command to accept a MODSEQ value.  The returned list of mailboxes would then only contain mailboxes modified later than the supplied MODSEQ value.

I.2   Advertising Support for LIST-CHANGEDSINCE

A CPM Message Store Server that supports the CHANGEDSINCE extension SHALL return "LIST-CHANGEDSINCE" as one of the supported capabilities in the CAPABILITY command response.

A CPM Message Store Server supporting LIST-CHANGEDSINCE command must necessarily also support CONDSTORE capabilities as defined in [RFC7162]. The CPM Message Store Server MAY advertise QRESYNC without advertising CONDSTORE capability, though advertising both is recommended by [RFC7162].

Although the CHANGEDSINCE argument makes use of certain aspects of the LIST-EXTENDED capability defined in [RFC5258], full support of the extension LIST-EXTENDED is not required. This follows the same approach as LIST –STATUS extension, which doesn’t advertise LIST-EXTENDED as a capability.
I.3   LIST-CHANGEDSINCE Handling
The LIST command with CHANGEDSINCE argument:

1) if the QRESYNC capability is supported by the CPM Message Store Server:

a) SHALL return all the changed mailboxes, including those with expunged messages (as expunge causes a change in the MODSEQ value for the mailbox in this case); else

2) else, if the QRESYNC capability is not supported by the CPM Message Store Server:

a) SHALL return the list of mailboxes with either new messages, or with changed metadata (e.g. flag changes) and  MAY include folders with expunged messages.
In order to support LIST-CHANGEDSINCE, the CPM Message Store Server SHALL support MODSEQ values that are unique across all mailboxes accessible within a user session. 
The [RFC4551] does not require globally unique MODSEQ values. A CPM Message Store Server SHALL NOT advertise the LIST-CHANGEDSINCE capability if MODSEQ values are unique only per mailbox.

I.4   LIST Command Changes
The IMAP4 List Command Extensions [RFC5258] includes the ability to affect the set of folders returned by the LIST command using “Selection options”, including SUBSCRIBED, REMOTE and RECURSIVEMATCH.

The set of defined Selection options is extended herein to include a new value: CHANGEDSINCE. The CHANGEDSINCE selection option SHALL be provided with a MODSEQ argument, as defined by [RFC7162].  The MODSEQ argument identifies the point in time after which any changes should be identified. The syntax of the command is unchanged from that defined in [RFC5258], other than addition of a new Selection option value.

When provided with a CHANGEDSINCE argument, the LIST command SHALL return only those folders matching the reference folder pattern, which have MODSEQ values higher than the value provided with the CHANGEDSINCE argument.

In the examples below, "C:" and "S:" indicate lines sent by the CPM Message Store Client and CPM Message Store Server respectively.
Example 1: The LIST command is used with CHANGEDSINCE argument:

C: a23 LIST (CHANGEDSINCE (821102884)) “” *

S: * LIST (\Marked \NoInferiors) "/" "Default"

S: * LIST () "/" "tel:15143457900"

S: * LIST () "/" "f81d4fae-7dec-11d0-a765-00a0c91e6bf6"

S: * LIST () "/" "f81d4fae-7dec-11d0-a765-00a0c91e6bf5/dfed4fae-3dec-11d0-a765-00a0c91a3bf2"

S: a23 OK LIST Completed

Example 2:

A CPM Message Store Server supporting LIST-STATUS as defined in [RFC5819] and the CONDSTORE addition of MODSEQ to the STATUS command allows the MODSEQ values to be displayed in the LIST command:

C: a24 LIST (CHANGEDSINCE (821102884)) “” * RETURN (STATUS (UIDNEXT HIGHESTMODSEQ))

S: * LIST (\Marked \NoInferiors) "/" "Default"

S: * STATUS "Default" (UIDNEXT 1782 HIGHESTMODSEQ 821109221)

S: * LIST () "/" "tel:15143457900"

S: * STATUS "tel:15143457900" (UIDNEXT 17 HIGHESTMODSEQ 821102893)

S: * LIST () "/" "f81d4fae-7dec-11d0-a765-00a0c91e6bf5/dfed4fae-3dec-11d0-a765-00a0c91a3bf2"

S: * STATUS "f81d4fae-7dec-11d0-a765-00a0c91e6bf5/dfed4fae-3dec-11d0-a765-00a0c91a3bf2" (UIDNEXT 8 HIGHESTMODSEQ 821106452)

S: * LIST () "/" "a81d4fae-7dec-11d0-a765-00a0c91e6bf1/afed4fae-3dec-11d0-a765-00a0c91a3bf5"

S: * STATUS "a81d4fae-7dec-11d0-a765-00a0c91e6bf1/afed4fae-3dec-11d0-a765-00a0c91a3bf5" (UIDNEXT 88 HIGHESTMODSEQ 821108927)

S: a24 OK LIST Completed

I.5   Behaviour for Mailboxes with NOMODSEQ
The [RFC7162] specifies the behaviour for folders that do not support MODSEQ values. Those folders return NOMODSEQ response code when a SELECT/EXAMINE command is issued.

The LIST command with CHANGEDSINCE argument SHALL not return any folders which have NOMODSEQ. Those folders cannot be identified as candidates using this extension mechanism.

I.6   Formal Syntax

The following syntax specification uses the augmented Backus-Naur Form (BNF) as described in [RFC5234].  Terms not defined here are taken from [RFC3501] and [RFC5258].

The syntax of the LIST command is not significantly changed from that shown in LIST-EXTENDED [RFC5258]. Specifically, the extension of “list-select-independent-opt” in this extension makes use of the “option-extension” field syntax as defined therein.

list-select-independent-opt =/ “CHANGEDSINCE” SP “(“ mod-sequence-value “)”






; mod-sequence-value is defined in [RFC7162]

Change 7:  End of changes

�Must be listed with RFC7162, since it depends on it.


�Typo, remove “-“
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