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1 Reason for Change

CR12 states that there are situations where the proposed paging parameter (fromIndex) can lead to objects being retrieved twice or not at all. In our experience it is important to avoid this; however we recognise that not all message stores will have this constraint.

The present CR allows implementations to address these issues if they so choose, but it does not require them to do so.

Specifically, it replaces the fromIndex parameter (an integer) with a fromCursor parameter (a string). If there are more objects in the store than can be returned, the store returns a cursor; if the client wishes to retrieve subsequent objects, it passes this cursor back to the store unchanged.
This gives implementations a choice:

· One implementation may choose simply to return a string representation of the index as the cursor in the response, and to interpret fromCursor as an integer index in subsequent requests. This is equivalent to the behaviour of CR12 as it stands.
· Another implementation may choose to return a representation of an internal message ID as the cursor in the response, and to use this in subsequent requests to ensure it restarts from the same point even in the presence of concurrent updates. This is the behaviour we desire in our implementation.
Additionally, in CR12 as it stands, if a client makes a request with maxBatchSize 200 and receives an ObjectList with 100 entries, it cannot tell whether there are only 100 results, or the server’s pre-defined maximum batch size is 100. Furthermore if it receives 200 entries, it cannot tell whether there are exactly 200 results or the list has been truncated.

The present CR allows the client to determine whether an ObjectList is complete or truncated in both of these cases: if there is no cursor, the list is complete; if there is a cursor, it is truncated. This avoids the need for an additional request. 

This is a limited change – it affects only the details of paged searches.

If this change is not accepted, implementations which wish to return complete and consistent results even in the presence of concurrent updates will be forced to violate this standard by using a non-standard paging mechanism.
2 Impact on Backward Compatibility

Changes the name of the paging parameter: fromIndex is replaced by fromCursor. Implementations do not need to add any new functionality.
3 Impact on Other Specifications

None.
4 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.

5 Recommendation

We recommend ARC WG agree to the changes presented in this CR.
6 Detailed Change Proposal

Change 1:  ObjectList (s5.2.2.2)
Add an additional element cursor as follows:
	cursor
	xsd:string
	Yes
	If the list of objects is complete, this element is omitted.

Otherwise, this represents the position of the object immediately after the last object in the list of objects.

The cursor value is suitable for providing in a subsequent AttributesCriteria element, but is otherwise undefined by this specification. Clients SHOULD NOT attempt to interpret or alter the cursor value.



Change 2:  AttributesCriteria (s5.2.2.13)
Replace the element fromIndex with fromCursor as follows:

	fromCursor
	xsd:string
	Yes
	The beginning position of the retrieve response. Omitting this value denotes the first position.
The fromCursor SHOULD be a cursor value provided by the server in a previous response to a request with the same AttributesCriteria (except for the fromCursor element); see Section 5.2.2.2.


Change 3:  /objects/batch/attributes Response (s6.4.2)
Add the following text:
The fromCursor and maxBatchSize request elements and the cursor response element allow a client to retrieve a large result in multiple batches.

If the number of objects matching the criteria is larger than maxBatchSize or is larger than the server is willing to provide in a single response, the server MUST respond with an initial segment of the matches. In this case the list of objects is said to be incomplete.

If the list of objects in the response is incomplete, the server SHOULD provide a cursor to allow the client to retrieve the remainder in a subsequent request. The server may provide any string it chooses as the cursor. For example, the server could provide a string representation of the index into the list, or an internal identifier of the next message. If the list of objects in the response is complete, however, the server MUST NOT provide a cursor in the response.

If the request contains a fromCursor, the server SHOULD make best efforts to start the response from at or near the position indicated by fromCursor, or from the start of the matches if this is not possible.

If the request does not contain a fromCursor, the server MUST start the response from the start of the matches.

If the fromCursor is invalid (e.g., through client alteration, or because it came from a request with different AttributesCriteria except for the fromCursor element), the server MAY return either an HTTP error response or an arbitrary subset of matches.
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