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1. Introduction
The subscription clause is updated to reflect how subscriptions to notifications may be established based on non-subscriber based criteria.
In addition a Notification Type is introduced, which indicates whether the Notification should be sent specifically to the FE sending the subscription request, or to any FE within the FEs cluster.

2. Reason for Change
The subscription to notification procedure is modified to reflect that a subscription could be done on behalf of more than a single subscriber.
3. Conclusions
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.335 v0.5.0.
* * * First Change * * * *

4.3
Reference point Ud

This reference point shall allow the different FEs to create, read, modify and delete user data stored in the UDR using the harmonized access interface. 
This reference point shall support subscription/notifications functionality which allow a relevant FE to be notified about specific events which may occur on specific user data in the UDR. The events can be changes on existing user data, addition of user data, and so on. 

Through the reference point, an Application Front End shall only interface with the UDR for the data relevant to its function, and not be impacted by other data that UDR stores for other applications. 
The user data that an Application Front End accesses in the UDR through the reference point Ud shall comply with an agreed data structure between the Application Front End and the UDR. Such data structure shall comply with the Common Baseline Information Model, specified in 3GPP TS 32.182 [6].
Reference point Ud shall support transactions. Operations and transactions carried out over Ud shall support the ACID (Atomicity, Consistency, Isolation, and Durability) characteristics.
* * * 2nd Change * * * *

5.7
Subscription to Notifications
This procedure is used by FE to do the subscription/un-subscription to notification to specific events which occurs on specific user data stored in the UDR. The events can be changes on existing user data, addition of user data, and so on. The information flow for the Subscription to Notifications procedure is shown in figure 5.7-1.
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Figure 5.7-1: Subscription procedure

1.
When an FE needs to inform the UDR that an UDC-external entity subscribes to notifications of specific events on specific user data stored in the UDR, it shall construct a Subscription Request message and send it over the Ud reference point to the UDR. The message may consist of the following information:

-
the FE Identifier
the UDR shall derive the FE application type and may derive one or more FE cluster identifier from the FE Identifier. The UDR shall use the FE Identifier for access control.
-
User identity, e.g. IMSI, MSISDN, IMS public user identity or IMS private user identity.
-
Set of User identities, e.g. a range of IMSIs or set of IMS private user identities.
NOTE: The User identity and Set of User identities information is optional. If neither is present, the UDR shall assume that the subscription is applicable to all applicable users in the UDR. 
-
Subscription Type

The Subscription Type indicates whether this request is to subscribe or to unsubscribe.
-
Notification Type, indicates whether this subscription request should result in a notification to an FE of the cluster or a notification to the FE.
-
Subscription to Notifications information, which consists of:
-
Identification of the requested data
The Identification of the requested data indicates the data to which notifications are subscribed. 

-
The notification condition

The notification condition indicates the specific events on which the notification shall be triggered. It shall consist of the addition of the requested data, the deletion of the requested data or the changes of the requested data. May be absent for implicit subscriptions to notifications or for un-subscriptions.

Editor's Note: notification conditions require further investigation

-
The expiry time

The expiry time indicates the point in time when the subscription to notifications expires. Absence of the expiry time indicates permanent subscription (when Subscription Type indicates "subscribe"). Shall be absent if Subscription Type indicates "unsubscribe".

-
The original entity identity

This item indicates the original entity which sends the subscription request message to the FE in order to subscribe to the notification of the specific events of the requested data. It shall be sent within a Notification request together with the requested data.

2.  When receiving a Subscription Request from a specific FE, the UDR shall perform access control to check whether the FE is allowed to perform the subscription to the UDR on the requested data. If not, a failure response shall be returned to the FE, and step 3 is skipped.

3.  UDR shall modify (add/replace/delete) the stored (if any) subscription to notifications information.

4.  UDR shall return a response message to the FE indicating the expiry time (the UDR may indicate a different expiry time than what the FE requested) and to indicate success or failure.
* * * 3rd Change * * * *

5.8
Notification of data modification
The Notification procedure shall be used by the UDR to notify an FE about modification of data, when data in the UDR is added, modified or deleted, and an FE needs to be informed about this, due to a previous subscription to notifications procedure (as defined within section 5.7) or due  to local configuration policy in the UDR. The information flow for the Notification procedure is shown in figure 5.8-1:
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Figure 5.8-1: Notification procedure

1.
The Notification procedure in the UDR is started by the Update data procedure, the Create procedure, or the Delete procedure; see section 5.6, 5.4 and 5.5 respectively.
The UDR shall check whether the relevant notification condition is met. If not met, the following steps shall be skipped and the procedure terminates. 

2. 
If the notification condition is met the UDR shall check the Notification Type. If it indicates that a notification to the cluster, the UDR shall select an available FE of the cluster that supports the relevant application, otherwise the FE initiating the subscription is notified. 
NOTE: Details of the FE selection algorithm are operator specific and out of scope of this specification.

3. 
The UDR shall fetch the data that are needed by the FE to perform the relevant application logic, such as the value of updated data, and may fetch other additional data, such as the previous value of updated data, the original subscribing entity identity, etc. to construct a notification request message that includes data (in FE data view).

4. 
The UDR shall send the notification request message to the selected FE. The FE shall perform the relevant application logic.

5. 
The FE shall return a response message to the UDR to indicate success or failure. If no response is received or a failure is indicated, the UDR shall repeat the procedure starting with step 2 and selecting a different FE.
* * End of Changes * * * *
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