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Abstract of the contribution: This contribution discusses relationship between PDU session service area and TA list, and proposes text on mobility area change event subscription to support UPF relocation.
1 Introduction
1.1
Anchor UPF service area and AMF service area
When the UE registers to the network, the AMF allocates one TA lists to the UE per MM procedure. 
When one PDU session is established, the related anchor UPF service area can be divided into below types: 

-
Normal PDU connection, 
· A) SSC mode 1: the anchor UPF should always be accessible from any area within the PLMN. When there are no IP connectivity to the RAN node UE camped, an intermediate UPF can be inserted to bridge them. 
· B) SSC mode 2/3: the anchor UPF has a preferred service area. When the UE move out of that area, the anchor UPF reallocation may be triggered.   

-
Local PDU connection, 
· C) The anchor UPF may only be accessed in a limited area. When the UE moves out of that area, the anchor UPF cannot be accessed.   

As the basic principle is that MM/SM should be decoupled, we assume the TA list allocated by the AMF have no association with the anchor UPF service area. 

For case A), there is no problem as the anchor UPF can always be accessed from any location.  

For case B), when the UE moves out of the PDU session preferred service area but no mobility procedure has been triggered (e.g. SR procedure), it may depend on the SMF policy on whether it need do the UPF reallocation if SMF can be aware that changes. 
For case C), when the UE move out of the PDU session preferred service area but no mobility procedure has been triggered (e.g. SR procedure), it may depend on the SMF policy on whether it need release the PDU session or just deactivate the PDU session. 
Per above consideration it seems that SMF need be aware of the UE location when the UE leave a specific area. 
Proposal 1: The service area of Anchor UPF is independent to AMF service area. The SMF need be aware the UE location when the UE leave a subscribed area.
1.2
Service area of UPF connected to RAN
Normally the UPF that connected to RAN have the same service area as AMF, because UPFs and AMFs are likely to be deployed at same level, e.g. in same DC.
However considering the local traffic offloading, a local UPF, e.g. UL-CL or BPF will be introduced. The UL-CL/BPF is likely to have a smaller service area, i.e. they may not be able to connect to all gNBs in the service area of the AMF. 
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Figure 1 UL-CL accessed from limited gNBs
In this case, the UPF that connects to RAN of the PDU session needs to be relocated during service request, if the TA list allocated by the AMF include the area where no direct connection between the gNB and UL-CL.
Hence, in this case SMF need be aware of the UE location when the UE leave UPF N3 service area in order to trigger relocation of UPF that connects to RAN. Similar to mechanism described in 1.1, SMF can determine an area based on UPF N3 service area, and provide the area when subscribing to “UE mobility event Notification” service. 
Proposal 2: The service area of UPF that connects to RAN in a PDU session is independent to AMF service area. The SMF need be aware the UE location when the UE leave a subscribed area.
1.3
UPF Relocation

From the above analysis we see the necessity that the SMF need be aware of the event when the UE leave a specific location and be aware of the UE’s new location. So the possible solution is as following: 

· When a PDU session is established or re-established or when the UPF connecting to RAN is relocated, SMF determines an area, when the UE leave that area the AMF need notify to the SMF. 
Note: SMF needs to consider the ping pong effect when determining the area. SMF may consider the service area of the UPF connecting to RAN, the preferred area of the anchor UPF, UE location, UE mobility pattern, and other factors, when determining the area.
· SMF subscribes to “UE mobility event Notification” service provided by AMF. During subscription to “UE mobility event Notification” service, SMF provides AMF the area. If the UE moves out of the area the AMF need send notification to the SMF.

· Upon reception of notification from AMF, SMF determines how to handle the PDU session per operator’s policy, e.g. for SSC mode 2/3, relocation of anchor UPF; relocation of UPF connecting to RAN if the UE has moved out of the UPF N3 service area.
· After the UPF is relocated (Anchor UPF relocation for SSC mode 2/3, or relocation of UPF connecting to RAN), SMF may decide to do a new subscription with a new area.
· SMF unsubscribes to “UE mobility event Notification” (see Clause 5.3.3.3 in TS 23.502[2]) service when PDU session is released.
2 Proposal
It is proposed to discuss the above observations, and agree on the proposed changes TS 23.501:
************************************ Start of Changes ******************************************
5.6.x
Mobility area change subscription
When a PDU session is established or re-established or the UPF connecting to RAN has been relocated, SMF may determine an interested area, when the UE moves out of that area, SMF need be notified of the UE’s new location. 
For PDU session of SSC mode 2/3, SMF determines the interested area based on UE location, UE’s mobility pattern, the service area of the PDU session anchor UPF, etc. 
For relocation of UPF connecting to RAN, SMF determines the interested area based on the UPF N3 service area.
SMF subscribes to “UE mobility event Notification” service provided by AMF. During subscription, SMF provides the interested area to AMF. The AMF sends UE’s new location to SMF if the UE moves out of that area.

Upon reception of new UE location notification from AMF, SMF determines to relocate UPF connecting to RAN if the UE’s new location is not in service area of the original UPF connecting to RAN. According to local policy, SMF may relocate the PDU session anchor if the UE’s new location is not in service area of the SSC mode 2/3 PDU session. 
Note: the SMF needs to consider the ping pong effect for PDU session anchor relocation.
After UPF relocation, SMF may determine a new interested area, and send a new subscription to the AMF with the new interested area.

SMF unsubscribes to “UE mobility event Notification” service when PDU session is released.
************************************ End of Changes ******************************************
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