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Abstract of the contribution: This contribution discusses the rationale and related procedure for providing the area of interest information to the RAN.
1. Introduction
In the 5G system, the area of interest is made up by several cells or TAs. It is possible that under the RAN node coverage area, the UE may move out of the area of interest defined by the SMF, such situation may happen even the granularity of area of interest is TA, since the RAN node coverage area will not be limited by a single TA (i.e., the RAN might across multiple TAs), and AMF might unaware the current camping location of the UE (e.g., the camping TA), and will cause several problems. 
In this document, we analyze the scenario, and propose a solution to deal with the problem.
2. Analysis
2.1 Problem
In [2], it is mentioned that “…SMF may determine an area of interest, e.g. based on UPF service area, LADN service area, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved out of that area, it need notify SMF of the UE's new location…” However, even though SMF subscribes an “area of interesting”, the situation depicted in Figure 1 might still happen:
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Figure 1. The problem of the “Area of Interest”, when RAN node coverage is not within a single TA.

As a result, the AMF will not perceive such event, even UE is in CM-CONNECTED status, since the gNB will not notify AMF when UE is outside of area of interest, and the SMF will not receive the related message when UE moves out of the area of interest. 
If the granularity of the area of interest is TA level, the problem still need to be addressed: because the RAN may contain several RAN areas, and in [1] each RAN area is defined as a “subset of a CN Tracking Area”. Therefore, it is possible that the RAN coverage area will not be limited by a single TA in the 5G system. In Figure 1, if Cell 2 belongs to TA x, Cell 3 and Cell 4 belongs to TA y, then the RAN node will not notify AMF if UE moves out of the area of interest, and as a result, AMF unawares such situation. 
Since the location change of UE cannot be timely perceived by the core network, such unawareness may cause several problems, such as:

· The area of interest provided by SMF: the SMF may not timely react UE’s location change, e.g., UE moves out of the LADN service area. 
· Online charging issue: the charging for the UE is imprecise when gNB is across the areas with different charging rates. 
Using the existing location report scheme (i.e., AMF sends the location report control message to the RAN and the report type is “continuous”) might be one possible alternative. However, such solution might be undesired, since the upcoming location report messages from RAN to AMF could be excessive. In fact, for the above cases, the location information is required only when UE moves out of the “designated area (e.g., area of interest)”, and other location report messages is not useful for the AMF and could cause congestion issue.   
2.2 Solution
To deal with this problem, the AMF could provide the “area of interest” information to RAN, then RAN knows the “area of interest”. Since RAN can know the accurate location of UE as well, the RAN can let AMF perceive the latest UE location when UE moves out of “area of interest”. 
Therefore, we reach the following proposal:
Proposal: If the AMF is subscribed to an area of interest by the SMF, and this area of interest does not span over the Registration Area sent to the UE, the AMF may include an area of interest information towards the RAN. 

If the RAN detects the UE moves out of the area of interest provided by the AMF, the RAN shall notify the AMF the latest location of UE. 

The AMF shall notify the RAN the previous provided area of interest information is no longer valid when the SMF has unsubscribed to “UE mobility event Notification” service provided by the AMF.
2.3 Revision
Revision 1: 
· Rewording the first changed paragraph of clause 5.6.11: 
· Add a condition for the report: when UE moves into the area of interest. 
· Delete the last paragraph.
3.     Proposal
It is proposed to go with the proposal and modify the related parts in TS 23.501.
* * * * Begin of the 1st Changes * * * *
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 relocation), 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.

Editor's note:
The granularity of the area of interest is FFS.
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.
If the AMF is subscribed to an area of interest by the SMF, and this area of interest is smaller than the Registration Area sent to the UE, the AMF may provide the 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 the LADN service area.
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).

Upon reception of new UE location notification from AMF, the SMF determines how to deal with the PDU session, e.g. relocate UPF, release PDU session, deactivate user plane connection for the PDU session, etc.

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 the Changes * * * *
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