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1 Reason for Change

The GET method on resource /folders/{folderId} returns the entire content of the folder:

· The properties of the folder itself.

· References to an unbounded number of objects.

· References to an unbounded number of subfolders.

At present the NMS TS has no “cursor” mechanism to cope with large folders. Large folders will be common in many contexts – for example, in RCS, if the RCS5.1 folder structure is in use, if you use group chat, or if you message one person a lot it is very easy to end up with hundreds or thousands of objects or subfolders within a single folder. This could easily cause problems on the server, and very likely will cause problems on the client too.

This change request proposes extending the existing “cursor” mechanism (used for search) to cover the /folders/{folderId} resource. This involves

· Adding a cursor element to Folder (5.2.2.11).

· Adding fromCursor and maxEntries query parameters to GET /folders/{folderId} (6.11.3).
· Extending the explanation of cursor in 5.0.9 to cover folder GET.

· Adding an example (6.11.3.3, 6.11.3.4).
The change is limited to the sections described above.

If this change is not accepted, large folders will cause difficulties for servers and/or clients. Also discovery of the NMS hierarchy by traversing the tree from the root will not be possible as references to a number of objects and folders won’t be visible to the client due to incomplete response.
2 Impact on Backward Compatibility

None, except that large folders may return incomplete results.
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

The ARC group is recommended to accept the proposed changes to the NMS TS.
6 Detailed Change Proposal

Change 1:  Add cursor element to Folder
5.2.2.11Type: Folder

Individual folder

	Element
	Type
	Optional
	[ResourceRelPath]
	Description

	parentFolder
	xsd:anyURI
	Choice
	Not applicable
	Resource URL of the parent folder that contains this folder. 
In folder creation requests this element specifies the folder that will contain the new folder.

In folder creation requests either the parentFolder or the parentFolderPath element MUST be included by the client.

The server MUST include this element in responses.

	parentFolderPath
	xsd:string
	Choice
	Not applicable
	The location in the hierarchical storage (if applicable) of the folder that contains this folder.

In folder creation requests this element specifies the folder that will contain the new folder. The server will internally resolve the parentFolderPath to an equivalent of the parentFolder URL of the requested parent folder.

In folder creation requests either the parentFolder or the parentFolderPath element MUST be included by the client. 

The server MUST NOT include this element in responses.

	attributeList
	AttributeList
	Yes
	Not applicable
	List of attributes associated with the folder.

An attribute named “Root” with the value “Yes” identifies the folder as a root folder. For multi-root deployment environment, there may be several folders containing the attribute root=”Yes”. In some deployment scenarios other well-known attribute values may be used and other restrictions may apply (e.g. mandating only single root folder).
The attribute name “Name” MUST not be included in POST requests.

	resourceURL
	xsd:anyURI
	Yes
	Not applicable
	Self referring URL. 

The resourceURL SHALL NOT be included in POST requests by the client, but MUST be included in POST requests representing notifications by the server to the client, when a complete representation of the resource is embedded in the notification. The resourceURL MUST also be included in responses to any HTTP method that returns an entity body, and in PUT requests.

	path
	xsd:string
	Yes
	Not applicable
	The location of the folder in the hierarchical storage.

This element SHALL NOT be included in POST requests by the client but MAY be included in responses by the server to the client to any HTTP method that returns a Folder entity body.
See section 5.0.2 for further information on how a folder’s path is constructed.



	name
	xsd:string
	Yes
	folderName
	The name of the new folder in folder creation operation. The name MUST NOT include the reserved character “/” (U+002F). The character “/” is used as hierarchy delimiter.
The assigned folder name SHALL also be reflected in the read-only folder attribute called “Name” (see Appendix J).
This element MAY be present in POST (folder creation operation) requests.

If name is not provided by the client, the server SHALL assign a unique folder name in the context of the parent folder.

If folder creation operation is successful, name SHALL be used as part of the path (see path element for further details).

For the root folder name, see section 5.0.5.

	lastModSeq
	xsd:unsignedLong
	Yes
	Not applicable
	Last mod-sequence value associated with the folder.

The server MUST provide this element in responses to the client. The client MUST NOT provide this element in requests to the server.

	cursor
	xsd:string
	Yes
	Not applicable
	If the lists of subfolders and objects are both complete, this element is omitted.
If there are more available subfolders and/or objects not included in these lists, this element is included. The cursor value encapsulates information on these items. See section 6.11.3
 for how to use the cursor in a subsequent request.

	subFolders
	FolderReferenceList
	Yes
	Not applicable
	List of sub-folders under this folder.

The client SHALL NOT include this element in POST or PUT requests.

	objects
	ObjectReferenceList
	Yes
	Not applicable
	List of objects under this folder.

The client SHALL NOT include this element in POST or PUT requests.


A root element named folder of type Folder is allowed in request and/or response bodies.

XSD modelling uses a “choice” to select either parentFolder or parentFolderPath, but not both of them.

Change 2:  Query parameters on GET /folders/{folderId}
6.11.3GET
This operation is used for retrieval of a folder’s properties such as its location and the list of contained subfolders and objects.
Supported parameters in the query string of the Request URL are:

	Name
	Type/Values
	Optional
	Description

	fromCursor
	xsd:string
	Yes
	The beginning position of the retrieve response. Omitting this value denotes the first position.

The fromCursor is a cursor value provided by the server in a previous response to a request for the same folder; see Section 5.0.9.

	maxEntries
	xsd:int
	Yes
	Specifies maximum number of entries to be returned in the response. The server MAY return fewer entries than this.

Default is provided by server policy.


Change 3:  Description

5.0.9Batched retrieval

Folder retrieval and object and folder search allow the client to retrieve a list of entries. This list of entries might be larger than the server or the client is prepared to handle at one time, and so these operations provide a mechanism for batched retrieval.

Batched retrieval uses the following elements of the search request and response data types:

· In search requests, the client supplies a maximum number of entries in the maxEntries element.

1. The maxEntries element  indicates the maximum number of entries the client is prepared to accept in a single batch.

2. The server MUST NOT return more than this many entries in the response. It MAY choose to return fewer entries.

· In search responses, in addition to the batch of entries the server can also supply a cursor value (in the cursor element).

1. If the cursor element is present, it indicates that there may be further entries in the list beyond the end of this batch. (It does not indicate that there certainly are further entries. For example, if the server is performing a search it may return a cursor to indicate the search is not yet complete. It may in fact be the case that there are no further matches beyond this point, but because the server has not yet determined this it cannot omit the cursor.)
2. If the cursor element is absent, it indicates that there are no further entries, i.e., that the list is now complete.

3. The value and format of the string are implementation specific. Clients SHOULD NOT attempt to interpret or alter the cursor value.
· In subsequent search requests, the client can supply a cursor value (in the fromCursor element) indicating the previous batch to be continued, in addition to the maximum number of entries (in the maxEntries element).

1. If the fromCursor element is absent, the batch starts from the first matching entry.

2. If the fromCursor element is present:

i. It MUST contain a cursor value obtained from a previous search response.

ii. This subsequent request MUST be to the same resource URL and have precisely the same searchCriteria, searchScope, and sortCriterion as the previous search request corresponding to the previous search response.

iii. The batch is a continuation of the previous batch, i.e., it starts from the first matching entry after the last entry of the previous search response. The server SHOULD make best efforts to start the response from at or near this position, or from the start of the matches if this is not possible.

3. Since the cursor encapsulates server state information which might be volatile, especially in a multi-device environment, the server is not required to ensure that each batch is a precise continuation of the previous batch. However, the server must make best efforts to ensure this is so.The cursor mechanism guarantees that:

i. If there are no intervening changes to the box (such as object or folder creations or deletions), the batch MUST be a precise continuation of the previous batch.

ii. If this is an object search, with default selection criteria (i.e., the searchCriteria, searchScope, and sortCriterion are all absent), then every object which existed in the box at the point of the first request and still exists at the point of the final response MUST appear at least in one of the batches (i.e. if the client retrieves all the batches it will not miss any stored object).
4. If the fromCursor is invalid (e.g., it has been modified by the client, or it came from a request with different selection criteria), the server MAY return either an HTTP error response or an arbitrary subset of matches.
Section 5.3.6 demonstrates the expected flow of requests and responses.

Similarly, folder retrieval allows the client to retrieve a large list of references to contained objects and subfolders. Folder retrieval for a large folder uses the same batch retrieval mechanism as search (with cursor, fromCursor, and maxEntries), with the difference that fromCursor and maxEntries are provided through query parameters of the GET request. For further information see section 6.11.3.3
.
Change 4:  Example
6.11.3.3Example 3: Retrieve information about a large folder
(Informative)

 Request

	GET /exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld608?maxEntries=2  HTTP/1.1
Host: example.com
Authorization: BEARER 08776724-6d0d-4aa6-a404-2bc19b5cf903

Accept: application/xml


Response

	HTTP/1.1 200 OK


Date: Fri, 14 Mar 2014 09:51:59 GMT

Content-Type: application/xml

Content-Length: nnnn


<?xml version="1.0" encoding="UTF-8"?>

<nms:folder xmlns:nms="urn:oma:xml:rest:netapi:nms:1">

  <parentFolder>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld554</parentFolder>

  <attributeList>

    <attribute>

      <name>Conversation-ID</name>

      <value>f81d4fae-7dec-11d0-a765-00a0c91e6bf6</value>

    </attribute>

    <attribute>

      <name>Contribution-ID</name>

      <value>abcdef-1234-5678-90ab-cdef01234567</value>

    </attribute>
    <attribute>

      <name>Date</name>

      <value>2013-11-19T08:30:50Z</value>

    </attribute>
  </attributeList>

  <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld608</resourceURL>
  <path>/main/f81d4fae-7dec-11d0-a765-00a0c91e6bf6</path>
  <name>f81d4fae-7dec-11d0-a765-00a0c91e6bf6</name>

  <lastModSeq>600</lastModSeq>
  <cursor>abcdef?cur&194</cursor>

  <subFolders>

    <folderReference>

      <folderId>fld901</folderId>

      <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld901</resourceURL>

    </folderReference>

  </subFolders>

  <objects>

    <objectReference>

      <objectId>obj880</objectId>

      <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/objects/obj880</resourceURL>

    </objectReference>

  </objects>
</nms:folder>


6.11.3.4Example 4: Retrieve more information about a large folder
(Informative)
This example continues the previous one, by passing back the cursor provided by the server.
 Request

	GET /exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld608?fromCursor=abcdef%3Fcur%38194&maxEntries=2  HTTP/1.1
Host: example.com
Authorization: BEARER 08776724-6d0d-4aa6-a404-2bc19b5cf903

Accept: application/xml


Response

	HTTP/1.1 200 OK


Date: Fri, 14 Mar 2014 09:51:59 GMT

Content-Type: application/xml

Content-Length: nnnn


<?xml version="1.0" encoding="UTF-8"?>

<nms:folder xmlns:nms="urn:oma:xml:rest:netapi:nms:1">

  <parentFolder>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld554</parentFolder>

  <attributeList>

    <attribute>

      <name>Conversation-ID</name>

      <value>f81d4fae-7dec-11d0-a765-00a0c91e6bf6</value>

    </attribute>

    <attribute>

      <name>Contribution-ID</name>

      <value>abcdef-1234-5678-90ab-cdef01234567</value>

    </attribute>
    <attribute>

      <name>Date</name>

      <value>2013-11-19T08:30:50Z</value>

    </attribute>
  </attributeList>

  <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld608</resourceURL>
  <path>/main/f81d4fae-7dec-11d0-a765-00a0c91e6bf6</path>
  <name>f81d4fae-7dec-11d0-a765-00a0c91e6bf6</name>

  <lastModSeq>600</lastModSeq>
  <subFolders>

    <folderReference>

      <folderId>fld902</folderId>

      <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/folders/fld902</resourceURL>

    </folderReference>

  </subFolders>

  <objects>

    <objectReference>

      <objectId>obj881</objectId>

      <resourceURL>http://example.com/exampleAPI/nms/v1/myStore/tel%3A%2B19585550100/objects/obj881</resourceURL>

    </objectReference>

  </objects>
</nms:folder>


�Make this a cross-reference


�Make cross-reference
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