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	Reason for change:
	In EPC, PRA is subscribed by the PCRF/OCS through PGW from the MME for policy control/charging decisions. It was concluded on the last meeting that PRA will still be used in 5G.
PGW should be ignorant of the components of a PRA, and the involvement of the PGW for PRA change reporting is majorly due to the reference point based architecture and no direct interface between PCRF/OCS and the MME.  
In the service based architecture, PCF can directly subscribe to the change of PRA from the AMF without involving SMF, so that SMF’s proxy role and the management of the PRAs used for PCF can be reduced. However, since the AMF and SMF serving a single UE may be controlled by different PCFs, the PCF used for the session management PCC control (for policy control/charging decisions) may not know the IP address of the AMF. 
This paper provides a description on the PRA support in 5G and the solution to resolve the above identified problem.

	
	

	Summary of change:
	PRA is defined the same as in TS 23.401/5.9.2.2, and the only difference is that PCF subscribes the event of PRA change from the AMF directly in the context of SBA.
It also clarifies that the area of interest and Presence Reporting Area are equivalent for AMF.

For acquiring AMF address if the AMF is not controlled by the PCF, it is proposed that the SMF stores the AMF address to the UDM during the PDU session establishment, and the PCF responsible for the PCC control of the UE PDU session fetches the AMF address from the UDM for the subscription of PRA change. 

When the AMF is changed, the subscription of PRA change is transferred from the old AMF to the new AMF and the new AMF notifies the PCF with the current status related to the subscription of PRA change.
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First 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/addition/removal), 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 needs to notify SMF of the UE's location change.
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. The PCF subscribes to AMF notifications on UE enters or leaves the specific area of interest (Presence Reporting Area). When the AMF detects that the UE has moved in or out of that area, it needs to notify PCF of the UE's location change.

For AMF, the area of interest and Presence Reporting Area are equivalent.
NOTE 1：Operator can determine whether a PRA can be reused for an area of interest or an area of interest can be reused for a PRA. i.e., the same PRA can be subscribed by both the SMF and the PCF for different purpose.
For 3GPP access, it can be:
-
Either a "UE-dedicated Presence Reporting Area", defined in the subscriber profile and composed of a short list of TAs, or NG-RAN nodes 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, or NG-RAN nodes and/or cells/SAs in a PLMN, e.g. the preconfigured LADN.
NOTE 2:
NG-RAN nodes are identified via the Global RAN Node ID IE defined in TS 38.413 [xx].
NOTE 3:
Change of UE presence in Presence Reporting Area reporting does not apply to roaming.
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.

The NF consumers (e.g. SMF and PCF) subscribes to UE enters or leaves the specific area of interest (Presence Reporting Area) via Namf_EventExposure service  provided by AMF. During subscription, SMF/PCF provides the PRA identifier(s) and the list(s) of TAs, or NG-RAN nodes and/or cells/SAIs composing the Presence Reporting Area(s) to AMF. The AMF sends PRA identifier(s) and indication(s) on whether the UE is inside or outside the Presence Reporting Area(s) to the SMF/PCF when AMF detects that the UE has moved in or out of that area. 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/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). A report shall be sent if the UE presence is different to the last one reported.
In case PCF invokes Namf_EventExposure service for subscribing PRA change and the AMF serving the UE for the PDU session is not controlled by the PCF, the SMF shall store the AMF address to the UDM during the PDU session establishment, and the PCF responsible for the PCC control of the UE PDU session fetches the AMF address from the UDM for invoking the AMF service.
The AMF may be configured with a PRA identifier which refers to a Set of Core Network predefined Presence Reporting Areas. The PCF may only include the PRA identification of a Set of Core Network predefined Presence Reporting Area when subscribing the AMF notification. 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 AMF, the PRA identifier(s) and if provided, the list(s) of Presence Reporting Area elements are transferred for all PDU sessions as part of MM Context information to the target AMF during the mobility procedure. If one or more Presence Reporting Area(s) was set to inactive, the target AMF may decide to reactivate one or more of the inactive Presence Reporting Area(s). The target AMF indicates per PDU session to the corresponding SMF/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 4:
The target AMF cannot set the Presence Reporting Area(s) received from the source serving node to inactive.
Upon reception of UE change of Presence Reporting Area(s) notification from AMF, the SMF determines how to deal with the PDU Session, e.g. reallocate UPF and the PCF determines the appropriate PCC rules or PDU session policies. 
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 UP connection for the PDU Session, etc. The AMF may send the UE location to the SMF along with the notification, e.g. for UPF selection.
The subscription may be maintained during the life of PDU Session, regardless of the UP activation state of PDU Session (i.e. whether UP connection of the PDU Session is activated or not). When the AMF is changed, the subscription of mobility event is transferred from the old AMF to the new AMF and the new AMF notifies the SMF/PCF with the current status related to the subscription of mobility event.

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

SMF/PCF unsubscribes to Namf_EventExposure service when PDU Session is released.
The UE change of Presence Reporting Area(s) notification may also be subscribed by other NF.
END OF CHANGES
