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Abstract of the contribution: The contribution clarifies the area of interesting provided from AMF to the RAN, including the pre-conditions and the possibly usage.
1
Discussion

1.1 Modification
In the last meeting, the agreed document S2-177847 introduces the area of interest provided from AMF to the RAN. Here is the excerpt of the added paragraph:

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.
The above description highlighted in yellow can be further refined, since it does not contain all the possible situations. In general, there are several relationships between the area of interest provided from AMF and Registration Area, which can be denoted as follows:
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Case 1, the area of interest is smaller than RA.
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Case 2, the area of interest is not contained in RA, while there is an intersection between the area of interest and RA, and area of interest.
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Case 3, the RA is smaller than the area of interest, and in this case, AMF does not need to send the area information to the RAN. 
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Case 4, there is no intersection between the area of interest and RA, and area of interest.

The original description correctly covers Case 1 and it is need to add Case 2 as well. As a result, the original description needs to be refined.

Proposal 1: it is proposed to add the associating description for Case 2.
1.2 Clarification
The second proposal is for the LADN and RRC Inactive issue.

In the last meeting, it is agreed that the AMF needs to initiate the Location reporting procedure for tracking the location of UE, and the location reporting can be triggered when UE changes the camping cell, or move into or out of a certain area (i.e., a set of TA). 
When considering the RRC Inactive case, from the view of AMF, the UE is still in CM-Connected state. Because the coverage of gNB can be as large as the whole Registration Area, then it is possible that some positions under the gNB coverage may not be contained in the LADN service area for a certain UE. When the UE is inside the LADN SA and CN gets the location information via N2 messages (e.g., along with service request), the CN considers that the UE is always inside LADN SA. 
After that, if the UE turns into RRC Inactive and moves out of LADN SA, the 5GC may not get the notification, since the connecting gNB may not be changed. Because AMF considers UE is CM-CONNECTED, the LADN DL data will directly transfer to gNB and UE is able to receive the LADN DL data when “outside the LADN SA”. Although the AMF will get the latest location information of UE eventually via Location Reporting, and trigger SMF releasing the UP resources accordingly, the UE can still receive the LADN DL data within such timespan. It is noted that the UE cannot receive the LADN DL data outside the LADN SA contradicts to the principle of LADN. 
Therefore, for enabling the AMF timely perceive whether UE is inside the LADN or not, the gNB could take the area of interest into consideration when determining the RAN Notification Area.
Proposal 2: it is proposed that when determining the RAN Notification Area for RRC Inactive state, the RAN may take the area of interest into consideration to enable RAN to perceive whether the UE has moved out of the area of interest.
2
Proposal

The following changes are proposed to TS 23.501 (V1.5.0).
******************* 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, and this area of interest does not contain the whole Registration Area, the AMF may provide the area of interest information that falls within the Registration Area sent to the UE, to the 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.
When determining the RAN Notification Area for RRC Inactive state, the NG-RAN may take the area of interest into consideration to enable NG-RAN to report whether the UE has moved out of or into the area of interest.
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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