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In CT4 #46, working assumptions for the protocol to support notifications are under discussion. Some proposals refer to rely on LDAP with possible extensions to ensure this function. This discussion paper lists the different existing LDAP documents that can be used as a basis and analyses how they can fulfill UDC stage 2.

LDAP identified documents related to notifications are:    
· RFC 4533 LDAP Content Synchronization Operation,
· RFC 3928 LDAP Client Update Protocol (LCUP)
· unsolicited notification in RFC 4511

· draft-ietf-ldapext-psearch-03.txt
· draft-dawkins-ldapext-subnot-00
These drafts are here analyzed regarding to the following points that seems to cover the UDC Stage 2 specifications. 
· basic fulfillment of  subscription/notification

· notification distribution within a cluster with equivalent FEs 

· local configuration of  notifications (implicit subscription)

· additional data

· acknowledgement of notifications

· notification conditions

1) basic fulfillment of  subscription/notification

All of these specifications allow to do notifications. We have to observe:

· unsolicited notification in RFC 4511 is specified as an “exceptional” procedure, and is not currently conveying notifications about data changes as needed for UDC;  its use for UDC would require some extension. Furthermore there is no associated subscription to notifications, so it would require to define a subscription to notification operation. This is the approach of  draft-dawkins-ldapext-subnot-00 that extends the usage of unsolicited notification of RFC 4511 and in parallel adds a Subscription to notification operation
· RFC 4533 and 3928 have a larger scope than the UDC type notifications as they are dealing with data repository synchronization with a refresh part. An evolution of the specification would be needed to introduce the case of usage for only notifications. From this view point draft-ietf-ldapext-psearch-03.txt is simpler as it does not address this refresh part.
· RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt rely on the Search operation with a “permanent or persistent effect” allowing to send a Search result each time data change. This Search operation acts as Subscription to notifications, it will require some extensions to handle the various parameters of a Subscription
2) notification distribution within a cluster with equivalent FEs 

· As RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt rely on an initial Search issued by one FE, it means that all related notifications (with Search Result) should be done  to this FE. In UDC we have the objective that notifications would be achieved through any of the FEs of the Cluster. It should be assessed if this limitation can be accepted. We can note that various persistent Search will overtime occur on the different FEs already ensuring some distribution of the associated notifications.
· unsolicited notification in RFC 4511 and draft-dawkins-ldapext-subnot-00 would answer this requirement, UDR can choose any of the FE of the cluster to do the notification
3) local configuration of  notifications (implicit subscription)

· As RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt rely on an initial Search, any notification require a previous Search, so excluding local configuration of notifications. A solution would be, for example, when a FEs is initiated, it issues a certain number of persistent Search corresponding to the different local configuration of notifications. But all FEs or a cluster should do the same to ensure distribution of notifications; it means that UDR has to identify these different persistent Search from FEs of a cluster as the same global search at cluster level, allowing UDR to choose only one (and not all)  to do a notification when a data changes.

·  unsolicited notification in RFC 4511 and draft-dawkins-ldapext-subnot-00 are compatible with a local configuration of the notification 
4) Acknowledgement of notifications 
UCD Stage 2 described a Notification Ack message in the notification procedure. 
None of the LDAP specs have a notification ack or equivalent in their description.

· For RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt, there is no Ack of  Search results

· unsolicited notifications in RFC 4511 and in draft-dawkins-ldapext-subnot-00 are not acknowledged
It raises the question if such an acknowledgement is necessary
· it should be noted that for Ud query, the FE does not acknowledge the data received. Notification on this aspect is similar, so why FE should acknowledge the notification? The main case would  be related to a FE (or Ud connection) failover, the absence of notification allowing the UDR to do it via another FE.
If an acknowledgment is needed, it would require introducing a LDAP operation from the FE to the UDR. It could be a simple LDAP extended operation with a correlation to the notification, and not requiring an answer. A similar operation can be defined for draft-ietf-ldapext-psearch-03.txt or for draft-dawkins-ldapext-subnot-00. For information, LDAP already supports an Abandon operation (RFC 4511) from the client to the server with a correlation to another operation and without requiring an answer.  
5) Additional data 
UDC stage 2 indicates that Subscription procedure may contain some additional data (eg The original entity identity) of no use for UDR but that should be returned in the notifications. 

A mechanism is described in draft-dawkins-ldapext-subnot-00, but other specifications do not support this feature, it would require an extension. 
6) Notification condition 
Notifications may be subject to other conditions than the type of data change, for example a HLR FE is notified of a change of a subscription data only if the UE is attached to a VLR or a SGSN, or an IMS HSS FE if the UE has registered in a S-CSCF. If supported, it avoids unnecessary notifications to the FE. Such a condition can be implemented in local configuration, but it may be also needed to do it on the subscription to notification eg by indicating VLR or SGSN name information element  to have a value? 

· For RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt, the persistent search does not contain such a criteria that would need an extension

· draft-dawkins-ldapext-subnot-00 does not contain such criteria, so it would need an extension
Some conclusions
From the above analysis 
draft-dawkins-ldapext-subnot-00 relying on unsolicited notification in RFC 4511 and adding a new LDAP operation (Subscription) has been written to fulfill the UDC stage 2 to which it is the closest when compared to other documents. It still require extensions to support a notify acknowledgement and to add new notification conditions.  

RFC 4533, RFC 3928, draft-ietf-ldapext-psearch-03.txt have the same limitations.    draft-ietf-ldapext-psearch-03.txt being the simplest should be preferred among the 3. It supposes that for a given stage 2 subscription, the fact of not using the possible distribution to any FE of the cluster is not blocking.   It will nevertheless require extensions to support the parameters of a subscription , to handle notify acknowledgement, to replace local configurations, to handle additional data, and to add new notification conditions. 
It should be considered that draft-dawkins-ldapext-subnot-00 and even draft-ietf-ldapext-psearch-03.txt require a few extensions to LDAP to fulfill the UDC stage 2 specifications , that draft-ietf-ldapext-psearch-03.txt require more extensions, but in both case there is no identified blocking point.  
LDAP based notifications  would avoid to have another protocol stack such as SOAP XML that will also require to specify new subscriptions to notification and notifications operations. It would also avoid to duplicate application data views one for LDAP, one for SOAP/XML    
Proposals
It is proposed to take LDAP based notifications as a working assumption. If agreed, these LDAP extensions will be proposed for next CT4 meeting.
