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1. Background
The use cases of subscribe/notify in UDM deployment:
Case 1: Notification via an UDM instance other than the one used for subscribe previously
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Case 2: Modification to subscription/unsubscribe via an UDM instance other than the one used for subscribe previously
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2. Discussion

2.1 Key issues

There are following key issues to be resolved to support above use cases:
Key issue 1:
When UDM1 is out of service, how does the UDR send the notification to UDM2? (in case 1)
Key issue 2:
When UDM2 receives a notification from UDR, how does UDM instance figure out which NFs (e.g. AMF) need to be notified subsequently? (in case 1)
Key issue 3:
When AMF unsubscribe via UDM2, how does UDM2 figure out the URI of the corresponding subscription resource on the UDR? (in case 2)
2.2 Solutions
2.2.1 Solution to solve key issue 1
The cause of key issue 1 is when UDM1 subscribes to UDR, the callback URI is included in the subscribe request. Usually the callback URI will point to UDM1 and the UDR will send notifications targeting that callback URI, thus the UDR cannot send subsequent notifications to UDM2.
To address this, the UDM can use a UDM set FQDN in host part of the callback URI. When sending notifications the UDR will resolve the UDM set FQDN into the address of one UDM which is still in service. The assumption of this solution is: in the deployment of stateless UDM, the UDM instances are organized into one or several UDM sets, only UDM instances within the same UDM set can backup each other.
2.2.2 Solution to solve key issue 2

The cause of key issue 2 is the "new" UDM instance is lack of the information of the NF consumer (e.g. AMF) which previously subscribed to UDM1.
To address this, the UDM can include the callback URI of the NF consumer (e.g. AMF) as an original callback URI in the subscribe request sent to the UDR. The UDR then stores the original callback URI and includes it when sending subsequent notifications to the UDM. Upon receiving a notification from UDR, if an original callback URI is included, the UDM then sends a further notification targeting the original callback URI.

2.2.3 Solution to solve key issue 3

The cause of key issue 3 is that in the conventional subscribe operation the SUB_ID (subscription ID) of the subscription resource is allocated independently, i.e. UDM allocates SUB_ID#1 for the subscription from AMF to UDM, and UDR allocates SUB_ID#2 for the subscription from UDM to UDR. Thus (in the above example) UDM1 is the only one who is aware of the linkage between SUB_ID#1 and SUB_ID#2, when AMF sends unsubscribe request to UDM2 targeting SUB_ID#1, UDM2 is not able to map SUB_ID#1 into SUB_ID#2.
To address this, the same subscription ID can be used for the subscription from AMF to UDM, and subscription from UDM to UDR. When AMF subscribes to UDM, UDM does not allocate a subscription ID immediately, the UDM instead firstly subscribes to UDR. Upon successful response from the UDR in which a subscription ID is included, the UDM use that subscription ID in the response to be sent to AMF. With that, the UDM needs not to do any mapping b/w subscription IDs.
2.2.4 Whole picture of the solution
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Message1~4: AMF subscribes to notification via UDM1

Message5~8: UDR sends notification to AMF via UDM2

Message9~12: AMF unsubscribe via UDM3

3. Proposal
It is proposed to agree on the pCRs reflecting the solutions above.
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