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1 Reason for Change

The restartToken mechanism is elegant but subtle, and it has confused several readers. Hence repeated offline explanations have been required.

This CR adds an informative note to the TS suggesting how restartToken can be implemented. This will hopefully provide the necessary intuition to understand how it works and avoid the need for further explanation.

The change is limited to 5.0.4.2.1 and 5.0.4.3 only.

If this change is not accepted, readers will continue to be surprised or confused by this mechanism.
R01: Resolve FFSs in 5.0.4.2.1.
R02: Incorporate offline feedback from Comverse:
· Explain how a client can discover its box has been reset, even if it loses the box reset notification.

· Extend the informative implementation note with possible use of sequence numbers and possible unification with lastModSeq.

· Add a note to the restartToken and index elements, explaining where they are valid.
2 Impact on Backward Compatibility

None.
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:  Resolve FFSs in s5.0.4.2.1.

5.0.4.2.1.Box reset
A box reset is an event where the entire contents of a box are removed or replaced (e.g., by an administrative operation). This is also considered to be a change to the network message storage. However, in this case the individual changes may be too many to list, or may not even be available any more. 

A box reset notification informs the client that the entire contents of the box have changed – it corresponds to a UIDVALIDITY change in IMAP [RFC3501]). The client should dispose of all existing object, folder and subscription references (except for the subscription on which it received the ResetBox notification), and use NMS API requests to determine the current content of the box. The server will not issue individual notifications for objects or folders which are removed, changed, or created as a result of a box reset. Notifications issued after the box reset will notify the client of changes subsequent to the reset. The server SHOULD resend box reset notifications if requested, in the same way as for other notifications (see Section 5.0.4.3). Thus a lost box reset notification will be discovered when the client attempts to refresh its subscription, discovers that it is no longer valid, and re-subscribes.


Change 2:  Additional informative explanation in s5.0.4.3.
5.0.4.3.Requesting past notifications using restartToken

Each subscription contains a restartToken. This is a varying implementation-specific string value which represents the current point in the stream of change notifications. The restartToken is set when the subscription is created, and continually updated as notifications are issued. It is returned to the client in the restartToken element when the subscription is created or updated.  Also, each notification (NmsEventList) contains the subscription’s restartToken at the point immediately after the notification was issued.

When a client subscribes for changes, it may specify a restartToken (which must have been obtained from a previous notification or subscription). Alternatively, at any point the client can update an existing subscription to set a previous value of the restartToken. In either case, the server then issues notifications representing all changes since the point indicated by the restartToken. This will cause some change notifications to be duplicated. The client can use the lastModSeq values to ensure only non-duplicated changes are applied. It then continues to send notifications of changes which occur subsequently.

5.0.4.3.1.Implementation note
(Informative)

The server implementation can freely choose the content of the restartToken. However, a good implementation will not require unbounded storage of previous notifications, nor require per-client storage on the server. This section gives one concrete example of how an implementation could achieve this.

One way in which an implementation can handle requests for past notifications is by storing a representation of a timestamp in the restartToken, and storing a last-changed timestamp in every object and folder in the storage (including recently deleted objects). As the contents of the storage are modified, the corresponding last-changed timestamps are updated. Then when the client presents a restartToken, the server simply identifies all objects and folders in the subscriber’s box which have a last-changed timestamp more recent than the one in the restartToken and generates notifications for them with their current state.
The specification intentionally permits a range of alternative implementations. For example, a practical implementation may choose to use sequence numbers (strictly increasing over the whole box) instead of a timestamps. And even though the NMS API only requires that lastModSeq values be increasing for the particular object or folder they apply to, for convenience an implementation may choose to use these sequence numbers directly as lastModSeq values.
If the restartToken also contains information about the validity of the box for which it was generated (e.g., UIDVALIDITY – see section 5.0.4.2.1), the server can also detect if the validity has changed. If the validity of the restartToken does not match that of the box, this indicates that the box has been reset since the client last obtained change notifications from the server, and the server can issue a ResetBox notification. The validity check ensures the ResetBox notification will be resent if it is lost.
Change 3:  Additional informative text on the restartToken and index elements.
5.2.2.20.Type: NmsSubscription
Individual subscription to notifications about storage changes
	Element
	Type
	Optional
	Description

	callbackReference
	common:CallbackReference 
	No
	Client's notification endpoint and optional callbackData

	duration
	xsd:unsignedInt
	Yes
	Period of time (in seconds) notifications are provided for. If set to “0” (zero), or omitted, a duration time will be chosen according to service provider policy.
This element MAY be given by the client during resource creation in order to signal the desired lifetime of the subscription. The server MUST return in this element the period of time for which the subscription will still be valid.

	filter
	SearchCriteria
	Yes
	A filter which may be used by the client to indicate what kind of network storage changes it is interested to receive notifications about (e.g. only SMS messages or SMS messages from a particular contact/userId). See section 5.2.3.1.

For each NmsEvent which relates to an object or folder, if the corresponding object or folder matches the filter then the NmsEvent is sent to the client; otherwise it is omitted. Any NmsEvent which does not relate to an object or folder (e.g., ResetBox) is sent to the client in all cases
By default (i.e. when this parameter is absent), the storage server reports all notifications.

	clientCorrelator
	xsd:string
	Yes
	A correlator that the client can use to tag this particular resource representation during a request to create a resource on the server. 

This element MAY be present. Note: this allows the client to recover from communication failures during resource creation and therefore avoids duplicate subscription creation in such situations.

In case the element is present, the server SHALL not alter its value, and SHALL provide it as part of the representation of this resource. In case the field is not present, the server SHALL NOT generate it.

	resourceURL
	xsd:anyURI
	Yes
	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.

	index
	xsd:unsignedLong
	Yes
	The index of the next notification to be issued.
This value is meaningful only within this subscription.
The index SHALL NOT be included in requests by the client, but MAY be included in responses by the server. See section 5.0.4.3. 

A server supporting Strict Synchronization MUST provide this element in responses to the client.

	restartToken
	xsd:string
	Yes
	Subscription restart token indicating the point at which this subscription is to start (for requests) or currently starts (for responses). See section 5.0.4.3.
This value applies to the box as a whole, and can be used independently of any particular subscription.
The restartToken MAY be included in requests by the client, and MAY be included in responses by the server. 

A server supporting Strict Synchronization MUST provide this element in responses to the client.
If this element is present, all matching changes subsequent to the point indicated by the restart token will be notified by the server in addition to any subsequent notifications.

If this element is absent, any changes from the time this subscription is created will be notified by the server.


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

Note that the clientCorrelator is used for purposes of error recovery as specified in [REST_NetAPI_Common], and internal client purposes. The server is NOT REQUIRED to use the clientCorrelator value in any form in the creation of the URL of the resource. The specification [REST_NetAPI_Common] provides a recommendation regarding the client’s generation of the value of this field.
[..]

5.2.2.22.Type: NmsSubscriptionUpdate
Change to individual subscription to notifications about storage changes

	Element
	Type
	Optional
	Description

	duration
	xsd:unsignedInt
	Yes
	Period of time (in seconds) notifications are provided for. If set to “0” (zero), a duration time will be chosen according to service provider policy. 

This element MAY be given by the client in order to signal the desired lifetime of the subscription.

	restartToken
	xsd: string
	Yes
	Subscription restart token indicating the point at which this subscription is to start. See section 5.0.4.5.
This value applies to the box as a whole, and can be used independently of any particular subscription.
If this element is present, all matching changes subsequent to the point indicated by the restart token will be notified by the server in addition to any subsequent notifications.

If this element is absent, any changes from the time this subscription is created will be notified by the server.


A root element named nmsSubscriptionUpdate of type NmsSubscriptionUpdate is allowed in request bodies.
A client can update its subscription with a new restartToken, in order to restart the notification stream from where it left off. A previously-created {subscriptionId} MAY be updated only if it has not timed out (i.e. subscription’s “duration” hasn’t expired).

Updating a subscription does not affect the index value of subsequent notifications. The client can determine this index value by examining the index element of the updated NmsSubscription object returned by the POST.
[..]

5.2.2.24.Type: NmsEventList
List of notifications about storage changes. This is the data type of notifications sent to clients with an appropriate subscription.
	Element
	Type

	Optional
	Description

	nmsEvent
	NmsEvent
[0..unbounded]
	Yes
	May contain an array of storage change notifications.

	callbackData
	xsd:string
	Yes
	The ‘callbackData’ element if it was passed by the application in the ‘callbackReference’ element when creating a subscription to notifications about NMS events. See [REST_NetAPI_Common].

	index
	xsd:unsignedLong
	Yes
	Index of this notification list in the subscription. Starts at 1 for the first notification list and increments by 1 for each subsequent notification list. See section 5.0.4.5. 
This value is meaningful only within a single subscription.
A server supporting Strict Synchronization MUST provide this element in responses to the client.

	restartToken
	xsd:string
	Yes
	Subscription restart token representing the point after the change(s) being notified. See section 5.0.4.3. 
This value applies to the box as a whole, and can be used independently of any particular subscription.
A server supporting Strict Synchronization MUST provide this element in responses to the client.

	link
	common:Link[0..unbounded]
	Yes
	Link to other resources that are in relationship with the notifications.
The server SHOULD include a link to the related subscription.


A root element named nmsEventList of type NmsEventList is allowed in notification request bodies..
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