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Introduction
For the Nudr_DR service the service operations Subscribe/Unsubscribe and Notify are defined to allow service consumers (e.g. UDM) to subscribe/unsubscribe to data change notifications and to get notified when a data change (of previously subscribed data) occures in the UDR. However, when looking at use case scenarios for subscriptions and notifications on Nudr, some clarification is required. This document discusses use cases for the UDM – UDR interface i.e. the focus is on Subscription Data. 
Assumptions

The UDM (that makes use of UDR services) is dataless. Any UDM instance (the UDR is aware of) is able to process a data change notification received from the UDR. When sending data change notifications, the UDR therefore may select one of the available UDMs and send the notification to the selected UDM. The explicit subscribe/unsubscribe service operations on Nudr would be used by the UDM to make the UDR aware of the UDM’s availability/unavailability.
This assumption decouples the subscription from the notification: The notification can be sent to any one of the UDM that has previously subscribed, rather than to all UDMs that have subscribed. After receiving a notification from the UDR, the (dataless) UDM will then retrieve relevant subscription data from the UDR to detect how to process the received data change notification. (As an optimization, this data retrieval can be skipped if the relevant information is conveyed within the notification message.)
Furthermore, if the change of Subscription Data in the UDR was triggered by an UDM (by means of the Nudr_DR Update service operation), the triggering UDM is aware of the data change and so needs not be notified (and also no other UDM needs to be notified).

Example Flows

Example 1:
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Figure 1

Preconditions (not shown in the figure and actually not needed for this use case): UDM1 and UDM2 have sent an explicit Subscribe request to the UDR to make the UDR aware that UDM1 and UDM2 are prepared to receive Subscription Data Change Notifications.
1. UDM receives a subscribe request from the NEF which requsts to get notified when the SUPI-PEI association for a UE (SUPI) changes.
2. UDM retrieves the UE's subscription data from the UDR.

3. UDR responses with the UE's subscription data

4. UDM updates the UE's subscription data with the information that NEF has subscribed. (Note that this is an Update rather than a Subscribe)

5. UDR acknowledges

6. UDM acknowledges

7. AMF informs the UDM about change of PEI for the UE

8. UDM retrieves the UE's subscription data from the UDR.

9. UDR responses with the UE's subscription data. This includes the information that NEF has subscribed.

10. UDM updates the UDR with the new PEI.

11. UDR acknowledges. (Note that the UDR does not send a Notification to any UDM about change of PEI since the change was triggered by an UDM)

12. UDM acknowledges

13. UDM notifies the NEF

14. NEF acknowledges.

Example 2:
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Figure 2
1. UDM1 is newly instantiated and therefore subscribes to data change notifications at the UDR by means of the Nudr_DR_Subscribe Service Operation. Note that this subscription is not SUPI-specific.

2. UDR acknowldeges and adds UDM1 to the set of UDMs that can be notified when subscription data is modified.
3. UDM receives a subscribe request from the AMF which requsts to get notified when the UE's Subscription Data change.

4. UDM retrieves the UE's subscription data from the UDR.

5. UDR responses with the UE's subscription data

6. UDM updates the UE's subscription data with the information that AMF has subscribed. (Note that this is an Update rather than a Subscribe)

7. UDR acknowledges

8. UDM acknowledges

9. In this example, UDM1 is taken out of service. UDM1 therefore unsubscribes from the UDR.

10. UDR acknowldeges and removes UDM1 from the set of UDMs that can be notified when subscription data is modified

11. UDM2 is newly instantiated and therefore subscribes to data change notifications at the UDR by means of the Nudr_DR_Subscribe Service Operation. Note that this subscription is not SUPI-specific.

12. UDR acknowldeges and adds UDM2 to the set of UDMs that can be notified when subscription data is modified.

13. The UE's Subscription Data is modified by means of provisioning

14. UDR selects one of the available UDMs (in this example: UDM2) and sends a notification.

15. UDM acknowledges.

16. (conditional) UDM retrieves the UE's SubscriptionData from the UDR. 
17. (conditional) UDR responses with the UE's subscription data. This includes the information that AMF has subscribed.
steps 16 to 17 may be skipped if in step 14 relevant information is conveyed.
18. UDM sends a notification to the AMF
19. AMF acknowledges.

Conclusion
Based on the above discussion the following principles are proposed:

· A UDM (NEF, PCF) explicitly subscribes to data change notifications of subscription data (exposure data, policy data, application data) when it is newly instantiated i.e. when it starts serving, and explicitly unsubscribes when it goes out of service by means of the Nudr_DR_Subscribe/Unsubscribe service operations. 
· When a Subscription Data change occurs at the UDR and the change was not triggered by an UDM, the UDR selects one of the available UDM and notifies it. (similarly for Exposure Data and NEF, and for Policy Data and PCF)
In summary the difference between subscription/notification on Nudr and subscription/notification on other SBI is: 
· On Nudr the NF consumer subscribes to the complete set of data (Subscription Data if NF consumer is UDM) to make the NF producer (UDR) aware of the NF consumer’s availability as a receiver of notifications.
On other SBIs (e.g. Nudm) the NF consumer (e.g. AMF) subscribes to a specific piece of data (e.g. a SUPI’s subscription data) when needed to request notifications of data change when data change occurs.
· On Nudr the NF producer (UDR) selects one of the available NF consumers (e.g. UDMs) when data change (e.g. subscription data) occurs, and notifies only the selected NF.
On other SBIs (e.g. Nudm) the NF producer (e.g. UDM) notifies (all) the NF consumer(s) (e.g. AMF) that has subscribed to receive notifications.
As an add-on:

There may be use-cases where the subscribing NF (e.g. UDM1) requires that the notification is sent to it (UDM1) rather than to any UDM from the set of subscribing UDMs. To distinguish between the two cases it is proposed to convey a “NotificationType” (see also 23.335 clause 5.7 step 1) within the subscribe request that indicates whether the UDR shall send the notification to exactly the UDM that has sent the subscribe request or to any available UDMs (i.e. one out of the set of UDMs that have subscribed).
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