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Abstract of the contribution: Discussion about how to manage the SMF subscribed event with AMF after insertion of I-SMF to the PDU Session and also event subscription via I-SMF.
1. Introduction
In ETSUN, it is concluded that I-SMF can be inserted or changed or removed between the AMF and SMF. In this case, I-SMF will have N11 interface with an AMF and N16a with a SMF. The SMF will be an IP anchor for the PDU Session lifetime and it will have interface with the PCF and CHF. However, it has not been discussed in case of I-SMF insertion to the PDU Session, how to manage the SMF subscribed events with the AMF or how will be a SMF performs a new event subscription with the AMF via I-SMF? 

2. Discussion
2.1 Observations from Rel-15 mobility event handling:
In clause 5.3.4.4, TS 23.501 says:  
“The AMF provides the UE mobility related event reporting to NF that has been authorized to subscribe to the UE mobility event reporting service. Any NF service consumer such as SMF, PCF or NEF that wants to be reported on the UE location is able to subscribe to the UE mobility event notification service to the AMF…”
In clause 5.6.11, TS 23.501 says
“the SMF subscribes to "UE mobility event notification" service provided by AMF for reporting of UE presence in Area of Interest as described in clause 5.3.4.4. Upon reception of a notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF.”
Observation#1: AMF provides Mobility event reporting service, where a SMF can subscribe for the event notification for service. Based on the notification, the SMF may reallocate the UPF.

The “Namf_EventExposure_Subscribe service operation” in clause 5.2.2.3.2, TS 23.502 says: 

“Output, Optional: 

In the case that the NF consumer subscribes to the AMF on behalf of other NF, the NF consumer include the Notification Target Address(+Notification Correlation ID) of other NF for the Event ID which is to be notified to other NF directly, and the Notification Target Address(+Notification Correlation ID) of itself for the Subscription Correlation ID change event. Each Notification Target Address(+ Notification Correlation ID) is associated with the related (set of) Event ID(s).When the Subscription Correlation ID change due to the AMF reallocation, the notification is sent to NF consumer which triggers this subscription.”
Observation#2: It is possible that NF consumer (e.g. SMF) can subscribe for mobility event with an AMF on behalf of another NF consumer (e.g. PCF). So that AMF can directly notify another NF consumer (e.g. PCF).
In the 4.23.6.3, TS 23.502, I-SMF notification to SMF:
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I-SMF already supports event notification of user plane management events, so that SMF can notified to appropriate consumer e.g. NEF or AF. For example, if any changes in the UPF(s) (I-UPF) managed by the I-SMF, then I-SMF notifies to the AF via SMF. To determine the changes in the UPF(s) (I-UPF) required, then I-SMF subscribes for a mobility event with AMF (see step#4, clause 4.23.6.2, TS 23.502).

Observation#3: I-SMF can notify the SMF based on the AF’s notification subscription on user plane event. N16a supports the event notification feature.      

2.2 Problem:

Based on architecture with I-SMF insertion to the PDU Session define in the clause 5.34.2.2, N11 and N16a is established between the AMF, I-SMF and SMF respectively. All the communication between the AMF and SMF will be communicated via I-SMF. In this case, how the below two scenarios handled:

1. How a SMF subscribes for the mobility event with the AMF, when an I-SMF is inserted to the PDU Session?

2. How an AMF will notify the SMF for a subscribed event, when an I-SMF is inserted to the PDU Session?

3. Proposal
To resolve the identified issues, there are two possible architecture options to consider as described below.
3.1 Architecture Opt#1:

In this option, both SMF (A-SMF) and I-SMF are able to communicate directly with the AMF as depicted in Figure 3.1-1. Hence, the SMF is able to subscribe for the mobility event directly to the AMF, and the AMF is able to notify the mobility event directly to the SMF. 
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Figure 3.1-1: AMF notifies the mobility event directly to the SMF.

From the perspective of the mobility event subscription and notification as already specified in Rel-15, any changes are not foreseen. Nevertheless, from the architecture perspective, this architecture is not compliant with the ETSUN study and there is an impact due to the introduction of I-SMF. 
Proposal#1: No changes related to the mobility event subscription and notification as already specified in Rel-15 are foreseen but knowing that the architecture is not compliant with the ETSUN study.

3.2 Architecture Opt#2:
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Figure 3.2-1: AMF notifies the mobility event to the SMF via I-SMF in N16a interface.

In this option, after the I-SMF insertion, the AMF is only able to communicate with the SMF via the I-SMF, as there is no direct interface between the AMF and the SMF. In order to enable event subscription and notification via I-SMF, following changes are to be considered.
3.2.1 Event Subscription:

3.2.1.1 Event Subscription after I-SMF insertion:
Based on observation#2, it is possible that a NF consumer subscribes for an event with the AMF on behalf of another NF. For the case of I-SMF insertion, this implies, for example, that the I-SMF can subscribe for a mobility event with the AMF on behalf of the SMF. 
Proposal#2: When an I-SMF is inserted, the SMF notifies the I-SMF about event(s) that the SMF would like to subscribe with the AMF. The I-SMF then subscribes the event(s) with the AMF on behalf of the SMF.
3.2.1.2 Event Subscription before I-SMF insertion:

In this scenario, the SMF subscribes for a mobility event with the AMF. At this moment, there is no I-SMF being inserted to the PDU Session, i.e. the AMF and the SMF have a N11 interface. After some time (e.g. due to a UE’s mobility), the I-SMF is inserted between the AMF and the SMF. As a result, the AMF now has a N11 interface with the I-SMF and the SMF has N16a interface. In this case, it is proposed that the SMF notifies the I-SMF with Subscribed correlation ID of the event that the SMF has subscribed with the AMF priori. Based on this information, the I-SMF updates the AMF about the SMF’s subscribed event notification with the I-SMF address for notification.
Propsoal#3: It is proposed that any mobility event subscribed by the SMF, if an I-SMF is inserted to the PDU Session, the SMF notifies the I-SMF to update the SMF’s subscribed event notification with an I-SMF to the AMF. 
3.2.1.3 Communication between I-SMF and SMF:

If a SMF wants to subscribe or an update of a mobility event with the AMF, the SMF shall use N16a interface for subscription. Now, the question is how an I-SMF knows whether the SMF event subscription request is for an I-SMF events or AMF events?

3.2.1.3.1 Subscription

Let’s assume that SMF want to subscribe for a mobility event with AMF. In this case, the SMF sends to the Nsmf_EventExposure Service to the I-SMF and this message includes the “Event ID” and “Correlation ID” as described in clause 5.2.8.3.1. 
In order to identify the event is for the I-SMF or AMF by the I-SMF, the following options are possible:
Option#1: I-SMF will be like a dummy function.

In this option, the SMF include an explicit indication to the I-SMF that this subscription event for an AMF event. Based on this indication, the I-SMF creates a Correlation ID which maps to the SMF correlation and forwards to the AMF.

The main advantage of this option is that I-SMF do not need to understand the SMF event details i.e. Event ID type, it will simply act like a relay.

Option#2: I-SMF will be a smarter function

In this option, the SMF does not includes an explicit indication to the I-SMF, but the I-SMF determine whether the event for the I-SMF event or for an AMF event based on an Event ID. In this case, the I-SMF need to check inside the event details and understand whether it is an AMF event or a SMF event.

The main advantage of this option is that SA2 does not need to define any new indication, however, need a new mechanism in the I-SMF which make an I-SMF bit more complex.  
Proposal#4: It is proposed to discuss both the options and agree between the options. 

3.2.1.3.2 Update

The scenario is that the SMF subscribed for an event and AMF allocated the Subscription Correlation ID to the SMF. Let’s assume after some time, the I-SMF inserted between the AMF and the SMF. In this case, the SMF simply provide the Subscription Correlation ID (allocated by the AMF) to the I-SMF. This Subscription Correlation ID implicitly indicate the I-SMF to update the event with the AMF.
Proposal#5: For an update of a subscribe event, it is proposed that Subscription correlation ID is used as indication in N16a for an AMF event update. 

3.2.2 Notification 
Based on clause 5.2.2.3.2, TS 23.502, a NF consumer can subscribe for an event on behalf of another NF, in such case, the AMF can send an event notification directly to another NF. To allow the AMF to send an event notification after the I-SMF being inserted, the AMF should have an interface with the SMF. To enable this after the I-SMF has been inserted, the AMF should maintain two interfaces (one with I-SMF and other with SMF) for a PDU Session. This would result to a very complicate behaviour of the AMF. Instead of doing so, it is proposed that the AMF simply notifies to the I-SMF and the I-SMF forwards the event notification further to the SMF. This is similar to the logic of PDU Session event notification to an AF as described in clause 4.23.6.3 (observation#3).

Proposal#6: Similar to the PDU Session event notification, which an I-SMF sends an event notification to a SMF and then further to the AF, it is proposed that the AMF sends an event notification to the I-SMF and the I-SMF forwards it further to the SMF.
4. Ways forward
It is proposed to discuss about possible architecture options and to endorse the ways forward on how resolve the identified issues. Based on the endorsement, companies are invited to submit contributions for the next SA2 meeting.
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