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1. Introduction

The following scenarios require event subscription from an NF service consumer to an NF service producer to go via an intermediary (e.g UDM, NEF)

1.1 Scenario#1:

NEF subscribing to AMF events via UDM (see subclause 4.15.3.2.2 of 3GPP TS 23.502)
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For this scenario consider the following case:

1. After P-TAU timer expiry and implicit deregistration timer expiry at the AMF, the UE is deregistered. When the UE is deregistered at the UDM (i.e UE is purged at AMF), as per subclause 5.2.3.2.3 of 3GPP TS 23.502,

When the consumer is AMF, this implies that the subscriptions to be notified when the NF is deregistered in UDM (i.e. Nudm_UECM_DeregistrationNotification) are also removed.
2. But how is NEF made aware that UE is purged in the AMF and deregistered in the UDM and hence the corresponding UE specific event subscription made by NEF is no longer available at the UDM and AMF?

	Issue#1: NEF is unware when event subscriptions are implicitly deleted at UDM / AMF due to procedures like Purge of UE.


1.2 Scenario#2:

AF creates a request towards NEF for application influence of traffic for a given application, and a target UE / group of UEs. NEF stores this in UDR and the PCF provisions these traffic influence rules as policy rules in SMF. This is described in subclause 4.3.6.2 of 3GPP TS 23.502.
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After this whenever user plane events occur, the SMF directly notifies the AF as specified in subclause 4.3.6.3 of TS 23.502
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Thereafter if the PDU session is deleted at the SMF for any reason, though there is a mechanism to report the PDU session release to NF service consumer - this is mainly used by 3GPP internal NF service consumers (e.g AMF). See subclause 4.2.2.2 of TS 29.508
<snip>

7.
for a PDU Session Release:

a)
ID of the released PDU session as "pduSeId" attribute.
</snip>

AF generally doesn't know about PDU session ID and hence the way AF comes to know of the PDU session release and correspondingly the release of the event subscription at the SMF is as follows:
1. PDU session release leads to deletion of SM policy association between SMF and PCF

2. PCF then informs AF of the deactivation of the SDF or the termination of application session context via Npcf_PolicyAuthorization_Notify. See subclause 4.2.5.3 and 4.2.5.5 of 3GPP TS 29.514.
3. AF has to then assume / conclude that for the traffic influence subscription resource it created with the NEF, it will no longer receive any notification until a PDU session is created for the IP address for which the AF created the traffic influence subscription resource. It should be noted that this linkage is not well specified in CT3 specification.
	Observation#1: CT3 has specified a mechanism for notifying the deletion of the context (application session context) for which events are subscribed. However it is not specified whether such notification of the deletion of the context leads to deletion of subscriptions related to that context (for e.g DNAI change events subscribed via Nnef_TrafficInfluence for the UE IP address).


1.3 Scenario#3:
1. NEF subscribes to monitoring events to UDM for a UE group ID.

2. UDM provides the event subscription to all the serving AMFs of the members of that group.

3. Lets say in a PLMN there are 10 AMFs, AMF1 to AMF10. Lets say at the time T0 the UEs of the UE group ID are served by AMF1 to AMF4. So UDM provides the event subscription to only AMF1 to AMF4.

4. At time T1 one of the UE moves from AMF3 to AMF5. Now the UE level information like number of events reported, for the group subscription, is transferred from AMF3 to AMF5. AMF5 creates a subscription resource for the group Id and applies the UE level information for the specific UE context transferred. This aspect is clarified in C4-187156.
5. At time T2 all the UEs of the group have moved out of AMF3.

6. The following aspects are now not clear:


a. Is the AMF3 expected to notify UDM that the group ID subscription is no longer valid at AMF3 since all the UEs of that group moved out of that AMF? (or)


b. Is the UDM expected to derive this on its own when all the UEs of the group that were earlier registered in AMF3, have now registered with other AMFs?

	Issue#2: When all the UEs of a group, registered with a particular AMF, move out of that AMF, what to do with the group Id related event subscription at that AMF?


2. Problem Description
As highlighted in Issue#1, Observation#1 and Issue#2, there are scenarios where deletion of event subscription at the NF service producer is not known to the NF service consumer. CT3 has specified a mechanism for the NF Service consumer to be notified when a context for which event subscriptions are created at the NF service producer is released, but whether that implicitly leads to deletion of the related subscription at the NF service consumer is unspecified. CT4 has not specified any mechanism for the same.
3. Potential Solutions

3.1. Solution#1: 
Define a solution in CT4 to notify UE context release as an event to all NF service consumers that have subscribed for the event at AMF through the Namf_EventExposure service. Define the semantic at the NF service consumer that when it receives this UE context release notification, the NF service consumer shall delete all event subscriptions related to the UE. This solution is explained in the figure below.
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Advantages: 
· This solution is aligned with CT3 solution for notifying AF session context release.
· Subscription resources are modelled independent of the corresponding context resources (e.g UE context, PDU session context). Deletion of a context resource would subsequently lead to deletion of event subscriptions on that context. 

Disadvantages:
· This does not solve deletion of group ID related subscription. There are no "group ID context" at AMF unlike UE contexts.
3.2. Solution#2: 
Define a generic framework level solution for notifying the deletion of a subscription resource. One possible solution is to specify that when a subscription resource is created, the NF service producer evaluates if this resource is linked with any other context (e.g UE context, PDU session, UE contexts of a group). If such a linkage is found, then when the subscription resource is about to be deleted, the NF service producer, shall notify the NF service consumer with an event "RESOURCE_TO_BE_DELETED". The NF service producer decides to delete the subscription resource when the linked context (e.g UE context, PDU session, all UE contexts of a group) is no longer present.
This solution is explained in the figure below.
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The need for a generic solution like this was discussed in CT4 as part of resolving the following EN in subclause 5.3.2.4.1 of TS 29.518 (can be seen in v0.4.0)

Editor's Note 1: It is FFS whether and how a server to notify the resource is deleted. Such server initiated resource deletion should have the same mechanism for all 3GPP scenarios.

CT4 agreed in C4-183171 that there is no need to notify from a NF service producer (server) about the deletion of subscription resource to a NF service consumer (client). It should be noted that during the analysis of C4-183171 the case of subscription resource being deleted at the NF service producer due to cases like implicit deregistration was not considered. 
Advantages: 
· Generic mechanism applicable to all such scenarios in CT3 and CT4.

Disadvantages: 
· CT4 has to revisit the decision made in C4-183171

· Once a subscription resource is deleted, the corresponding callback URI on which a notification is to be made is also lost. So if this solution has to work, the notification of subscription resource deletion has to be generated just before the resource is deleted..

· May require more effort to align CT3 also and if not done, there won't be any uniformity in the solutions adopted by CT4 and CT3.

During UE context transfer from one AMF to another, the subscription resource is created at the target AMF and a change of subscription ID is notified to the NF service consumers. The subscription resource at the source AMF is implicitly deleted. This solution would trigger a subscription resource to be deleted notification from the source AMF. If the NF service consumer receives the subscription resource delete notification before it receives subscription ID change notification, then it will result in the NF service consumer losing the event information, while it is still active at the target AMF. One possible way to solve this is for the target AMF to inform the source AMF in the context transfer response, that source AMF shall not notify subscription resource deletion for the individual UE context.
4. Conclusion

It is proposed to discuss the above issue in CT4#86bis and agree on a way forward so that CRs to address this can be brought for CT4#87.
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