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1 Discussion
1. Discussion

In TS 23.501, the area of interest is introduced. So far, it is clarified that LADN is one kind of area of interest. However, there is difference between LADN and PRA and cannot be replaced by each other.
The LADN is for PDU Session management, as illustrated in 23.501, it is SMF to determine the LADN value and modify the path of PDU Session according to the change of UE’s LADN status. Moreover, the LADN is susbcribed and used only by SMF and never being reported to PCF.
In TS 23.501 clause 5.6.11 
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. relocate UPF.
The PRA, however, is for modification of PCC and QoS rules. In 23.203, it can be subscribed and used by PCF and OCS separately, and both function can modify its rules accordingly.
Observation: PRA and LADN exists as two kinds of area of interest cannot be replaced by each other.
In current circumstances, the most PCC work focus on PCF related functionalities while the credit management is still nearly empty. It is unknown if and how to document PRA functionality into OCS so far.
Proposal: it propose to enable PRA event trigger functionality in PCF and FFS to add it to OCS.
S2-178442is for the change on 23.503

S2-178441 is for the change on 23.502

S2-178440 (this paper)  is for the change on 23.501

2 Proposed text in TS 23.501
*****************************Start of Change***************************
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 the area of interest, e.g. based on UPF service area, event trigger from PCF, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved in or out of that area, it needs notify SMF and/or PCF of the change of subscribed area of interest and 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 the change of subscribed area of interest and the 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. relocate UPF. For the area of interest is subscribed by PCF, the SMF notifies to PCF.
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 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.

In case of PRA, PCF can provide PRA identifier(s) and the possible element list to AMF to subscribe to notifications when the UE enters or leaves the PRA, The AMF shall notify the SMF and/or PCF when the UE enters or leaves a Presence Reporting Area, and no notifications are sent for UE movements inside or outside a Presence Reporting Area. The report of the change of UE presence in Presence Reporting Area shall contain the Presence Reporting Area Information comprising the PRA identifier(s) and indication(s) on whether the UE is inside or outside the area(s). 
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).

During PDU Session related procedure, 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.
5.6.12
Reporting at Presence Reporting Area entering and leaving

In some use cases policy control/charging decisions, such as QoS modification or charging rate change depend on whether the UE is located inside or outside a specific area of interest (Presence Reporting Area), and especially on whether the UE enters or leaves that specific area of interest.

A Presence Reporting Area can be:

-
Either a "UE-dedicated Presence Reporting Area", defined in the subscriber profile and composed of a short list of TAs/RAs, or eNBs and/or cells/SAs in a PLMN;

-
Or a "Core Network predefined Presence Reporting Area", predefined in AMF and composed of a short list of TAs/RAs, or eNBs and/or cells/SAs in a PLMN.

NOTE 1:
Change of UE presence in Presence Reporting Area reporting does not apply to roaming.

The reporting of changes of UE presence in Presence Reporting Area is for a specific UE and is triggered as defined in TS 23.503 [x]. The SMF and/or PCF may request to Start/Stop reporting of changes of UE presence for one or more Presence Reporting Area(s) by using the Presence Reporting Area Action parameter via N11 and/or N15 respectively. For UE-dedicated Presence Reporting Areas, the reporting request (Start) shall contain the PRA identifier(s) and the list(s) of TAs/RAs, or eNBs and/or cells/SAIs composing the Presence Reporting Area(s). For Core Network predefined Presence Reporting Areas, the reporting request (Start) shall contain the PRA identifier(s). The request to Stop a reporting contains the PRA identifier(s).

Each Core Network predefined Presence Reporting Area can be configured with a priority level in the AMF. In order to prevent overload, the AMF may set the reporting for one or more of the received Presence Reporting Area(s) to inactive under consideration of the priority configured for each of Core Network predefined Presence Reporting Area(s), while storing the reporting request for this Presence Reporting Area in the user context.

Upon reception of a request for change of UE presence in Presence Reporting Area reporting, the AMF shall report to the SMF and/or PCF the Presence Reporting Area Information comprising the PRA identifier(s) and indication(s) on whether the UE is inside or outside the Presence Reporting Area(s) via N11 and/or N15 respectively. One or more Presence Reporting Area may be set for a given PDU session at a time. The serving node if needed only sets the reporting of UE presence in a Presence Reporting Area to inactive when receiving the reporting request for this Presence Reporting Area. If the AMF decides to set the reporting of UE presence in one or more of the received Presence Reporting Area(s) to inactive, the AMF shall also report the inactive Presence Reporting Area(s).

The AMF shall notify the SMF when the UE enters or leaves a Presence Reporting Area, and no notifications are sent for UE movements inside or outside a Presence Reporting Area. The report of the change of UE presence in Presence Reporting Area shall contain the Presence Reporting Area Information comprising the PRA identifier(s) and indication(s) on whether the UE is inside or outside the area(s). A report shall be sent if the UE presence is different to the last one reported.

The AMF may be configured with a PRA identifier which refers to a Set of Core Network predefined Presence Reporting Areas. The SMF may request Start reporting for this Set of Presence Reporting Areas by only indicating this PRA identifier in the Presence Reporting Area Action. When the Presence Reporting Area(s) to be reported belong to a set of Core Network predefined Presence Reporting Areas in which the AMF is requested to report on change of UE presence, the AMF shall additionally add to the report the PRA identifier of the Set of Core Network predefined Presence Reporting Areas.

Upon change of serving AMF, the PRA identifier(s) and if provided by the SMF the list(s) of Presence Reporting Area elements are transferred for all PDU sessions as part of MM Context information to the target serving node during the mobility procedure. If one or more Presence Reporting Area(s) was set to inactive, the target serving node may decide to reactivate one or more of the inactive Presence Reporting Area(s). The target serving node indicates per PDU session to the corresponding SMF and/or PCF the PRA identifier(s) and whether the UE is inside or outside the Presence Reporting Area(s) as well as the inactive Presence Reporting Area(s), if any.

NOTE 3:
The target serving node cannot set the Presence Reporting Area(s) received from the source serving node to inactive.
5.6.13
Area of interest
The area of interest is one or more specific areas which are subscribed by NF (e.g. PCF) tused to monitor the UE’s presence in those areas. There are two type of area of interest: 1) Local Area Data Network (LADN, see in clause 5.6.5) and 2) Presence Reporting Area (PRA, see in clause 5.6.12), SMF may subscribe to AMF the area of interest including LADN, or PRA, or both in one subscription service operation.
*****************************End of Change***************************
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