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1
Discussion

At SA2#123, it was adopted (S2-177847) that AMF may provide an area of interest to RAN for location notification for the concern that the SMF’s subscribed area of interest may not be aligned with the UE’s registration area. However, the existing text is somehow misleading in two points:
1) The condition “… this area of interest is smaller than the Registration Area sent to the UE…” for the AMF to provide the area of interest to the RAN is not accurate.
First, the term “smaller than” is not defined here. The intention was to say that the SMF’s subscribed area of interest is contained within the UE’s registration area, but the term “smaller than” can be interpreted in other ways. Second, the scenario that the SMF’s area of interest is not contained within the registration area but intersected with the registration area also needs to be addressed. In our view, the conditions that the AMF needs to provide the area of interest to the RAN may be left to AMF implementation and doesn’t need to be specified here.

2) The same term “area of interest” is used in both the AMF-SMF SBI and the N2 procedure. 

It may be interpreted that the AMF directly provides the SMF’s subscribed area of interest to the RAN. In our understanding, the AMF may construct a new area of interest based on SMF’s area of interest, e.g. a subset of SMF’s area of interest, and provide it to the RAN.
2
Proposal

It is proposed to adopt the following change into TS 23.501.
***** Start of Change # 1 *****
5.6.11
UE Location change notification

When a PDU Session is established or modified, or when the user plane path has been changed (e.g. UPF re-allocation), SMF may determine an area of interest, e.g. based on UPF service area, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved in or out of that area, it need notify SMF of the UE's new location.

For 3GPP access the area of interest is defined by a list of Tracking Areas.

SMF subscribes to "UE mobility event Notification" service provided by AMF. During subscription, SMF provides the area of interest to AMF. The AMF sends UE's new location to SMF when AMF detects that the UE has moved in or out of that area. Upon reception of new UE location notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF.
If the AMF is subscribed to an area of interest by the SMF, the AMF may construct an area of interest (e.g. a list of TAIs) based on SMF’s subscribed area of interest and provide this  area of interest information to NG-RAN via the location reporting procedure specified in TS 23.502 [3]. If the NG-RAN detects the UE moves out of or into the area of interest provided by the AMF, NG-RAN notifies the latest UE location to AMF.
In the case of LADN, the SMF only provides the LADN DNN to the AMF to subscribe to notifications when the UE enters or leaves the LADN service area. The AMF notifies the SMF when the AMF detects that the UE has moved in or out of an area where the LADN is available. Upon reception of a notification from the AMF that the UE has moved in or out of an LADN area, the SMF determines how to deal with the PDU Session, e.g. release the PDU Session, deactivate user plane connection for the PDU Session, etc. The AMF may send the UE location to the SMF along with the notification, e.g. for UPF relocation.
The subscription may be maintained during the life of PDU Session, regardless of the UP activation state of PDU Session (e.g. PDU Session UP connection activated or not).

SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event Notification" service when PDU Session is released.

The UE location change notification may also be subscribed by other NF.
***** End of Change # 1 *****
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