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Introduction
For the Nudr_DR service the service operations Subscribe/Unsubscribe and Notify are defined to allow NF-service consumers (e.g. UDM) to subscribe/unsubscribe to change of data notifications and receive a notification is these data. 

The document discussed principle of subscribe Unsubscribe and Notify. 
Assumptions

The UDM is dataless (does not store permanent data, only holds data during processing a procedure). 
The UDR derives the available UDMs from the NRF, if not configured.

The UDR selects one of the UDMs available when sending notifications, it may be a different UDM than the one who performed subscription to notification.

When a Subscribe is performed via a UDM then the notifications are send via a UDM as well.
For a subscriber always the same UDM pool is used.

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 does not need to be notified (and also no other UDM needs to be notified).

Example Flows

Example subscription to notifications via UDM and change of data via UDM:
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Figure A: Subscription to notifications via UDM and change of data via UDM
1. UDM receives a subscribe request from the NEF which requests to get notified when the SUPI-PEI association for a UE (SUPI) changes.
Resource URI: {apiRoot}/nudm-ee/v1/{gpsi}/ee-subscriptions 
Parameter: Callback reference (URI addressing the NEF)
2. UDM retrieves the UE's subscription data from the UDR.
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription
3. UDR responses with the UE's subscription data. If the NEF has already subscribed to services the subscription is modified otherwise a new one is created with update in step 4.
4. UDM updates the UE's subscription data with the information that a new NEF has subscribed and notifications to be send via UDM. 

5. UDR assigns subscription ID (URI) and acknowledges the request
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId} 
UDR stores callback reference to the NEF to the data which are subscribed for notifications.
6. UDM acknowledges including the subscription ID 
Resource URI: {apiRoot}/nudm-ee/v1/{gpsi}/ee-subscriptions/{subscriptionId}
subscriptionId is equal to the subscriptionId in step 5


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

8. UDM retrieves the UE's subscription data from the UDR.
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription
9. UDR responses with the UE's subscription data. This includes the information that NEF has subscribed.
Callback reference to NEF is included. If multiple NEF have subscribed to the change multiple callback references are returned.
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 to AMF.


13. UDM notifies the NEF (using callback reference)
14. NEF acknowledges.
Note Step 13 is performed for each Callback reference provided by the UDR.
15. NEF sending unsubscribe using URI of subscription ID to UDM
Resource URI: {apiRoot}/nudm-ee/v1/{gpsi}/ee-subscriptions/{subscriptionId}
16. UDM retrieves the data linked to the subscriptionID
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId}
17. UDR provides the data linked to the subscriptionID, UDM checks e.g. if the NEF which performs the unsubscribe is the one which had performed the subscribe.
Step 16 and 17 is just check for safety reason may be omitted for optimisation purpose.

18. UDM sends Unsubscribe to the UDR using the subscriptionID
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId}
19. UDR acknowledges the deletion/unsubscribe
20. UDM acknowledges the deletion/unsubscribe
Example subscription to notifications via UDM and change of data directly to the UDR:
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Figure B: Subscription to notifications via UDM and change of data directly to the UDR
1. UDM receives a subscribe request from the AMF which requests to get notified when the SUPI-PEI association for a UE (SUPI) changes.
Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/sdm-subscriptions
Attribute: Callback reference (URI addressing the AMF)
2. UDM retrieves the UE's subscription data from the UDR.
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription
3. UDR responses with the UE's subscription data

4. UDM updates the UE's subscription data with the information that a new NEF has subscribed and notifications to be send via UDM. 
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription
Attribute: subsequent Callback reference (URI received from the AMF addressing the AMF)
Attribute: Callback reference (URI addressing UDM pool)
5. UDR assigns subscription ID (URI) and acknowledges the request
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId} 

6. UDM acknowledges including the subscription ID 
Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/sdm-subscriptions/{subscriptionId}
subscriptionId is taken from step 5
7. Provisoned data is changed.


8. UDR selects UDM based on interrogation from NRF. UDR sends notification message to the selected UDM including the changed data.
Using Callback reference addressing the UDM pool
9. UDM acknowledge the reception
10. If UDM needs more data it performs a query.

11. UDM acknowledge and provide the additional data
12. UDM sends Notification to the AMF
Using subsequent call back reference provided by the UDR
13. AMF acknowledges.


14. AMF sending unsubscribe using URI of subscription ID to UDM
Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/sdm-subscriptions/{subscriptionId}
15.  UDM retrieves the data linked to the subscriptionID
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId}
16.  UDR provides the data linked to the subscriptionID, UDMN checks e.g. if the NEF which performs the unsubscribe is the one which had performed the subscribe.
Steps 15 and 16 may  be omitted
17. UDM sends Unsubscribe to the UDR using the subscriptionID
Resource URI: {apiRoot}/nudr-dr/v1/subscription-data/{ue-id}/sub-data-subscription/{subscriptionId}
18. UDR acknowledges the deletion/unsubscribe

19. UDM acknowledges the deletion/unsubscribe

Conclusion
The above  principle should be reflected in TS 29.504 and TS 29.505
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