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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes a solution to insert UL-CL/BP in case the UL-CL/BP is controlled by a SMF different from the SMF that controls the PSA of the PDU Session. 
1 Discussion
In last meeting, a key issue was proposed and agreed:
How to insert an UPF supporting UL-CL/BP (IPv6 multi-homing) which is not controlled by the SMF that controls the PSA of the PDU Session. The UL-CL/BP to be inserted may be at the same or different regional / administrative areas
This contribution proposes a solution to solve the issue.
2 Proposal
It is proposed to include the following text into the TR:

/*************************** Start of the first change ************************/
[bookmark: _Toc503538643]6.X	Solution # UL-CL/BP Insertion:
[bookmark: _Toc503538644]6.X.1	Overview
This solution addresses the following key issue:
· How to insert an UPF supporting UL-CL/BP (IPv6 multi-homing) which is not controlled by the SMF that controls the PSA of the PDU Session. The UL-CL/BP to be inserted may be at the same or different regional / administrative areas
[bookmark: _Toc503538645]6.X.2	Description of the solution
6.X.2.1	General
In this solution, the UPF that acts as UL-CL/BP is controlled by a local SMF.
The UL-CL/BP may be inserted during or after the PDU session establishment, e.g.:
· When UE moves to a location that supports to connect a local DN via UL-CL/BP; Or,
· When UE starts an application that has local deployment via the UL-CL/BP.
6.X.2.2 	UL-CL/BP in the same region as A-SMF
When the UE is within the same administrative domain as the PSA of the PDU Session, it is possible that some UPF are not controlled by the A-SMF, e.g. the UPF belonged to the enterprise and exclusively controlled by the SMF also belonged to the enterprise. 
In that case when those UPF is to be selected, e.g. UL-CL/BP insertion, the Local SMF need be inserted. The architecture is as in Figure 6.x.2.2-1:


Figure 6.x.2.2-1 UL-CL/BP insertion when UE is in the same region as A-SMF
The local SMF is a network function that controls the UPF deployed close to the edge, e.g. the UPFs are deployed in an enterprise premise. The local SMF has the following function:
· UE IP address management in case of multi-homing (RA can be sent to UE via local SMF or A-SMF)
· Selection and control of UP function
· Configures traffic steering at UPF to route traffic to proper destination
· Charging data collection
The SMF that controls the PSA of the PDU session (i.e. A-SMF) determines whether a UL-CL/BP needs to be inserted and determines the DNAI the UL-CL/BP connects to. The SMF selects the local SMF that controls the UL-CL/BP based on DNAI and UE location information.
NOTE: it is assumed that Nxy interface is similar as the N4 interface. However the relation between the Nxy and N4 interface is FFS.
6.X.2.4	Procedures
6.X.2.4.1	Insertion of UL-CL/BP when it is in the same region as A-SMF
The procedure in figure 6.X.2.4.1-1 is to insert a UL-CL/BP for a PDU session when the UE is located in the same region as the SMF that controls the PSA. It is assumed that local PSA is collocated with UL-CL/BP. The solution also applies to the case where the local PSA is not collocated with UL-CL/BP. 


Figure 6.X.2.4.1-1 Procedure to support UL-CL/BP insertion when UE is in the region of A-SMF
1. 	Before the procedure, a PDU session anchored in A-SMF has been established. The A-SMF may receive some triggers to insert a UL-CL/BP for the PDU session. The triggers the A-SMF receives includes: 
· The UE moves to a new location based on the area of interest subscription (from AMF). Or
· Received trigger from PCF or from PSA that a new application has been detected (from PCF or PSA).
2. 	Based on the trigger, the SMF determines whether to insert UL-CL/BP. If yes, the SMF determines the DNAI that the UL-CL/BP will connect to. 
If the SMF cannot find a UPF that supports the DNAI by itself, the SMF selects a Local SMF based on the DNAI and UE location information. 
3. 	The A-SMF sends Nxy message to the Local SMF to request it to insert UL-CL/BP. The message includes UE location information, an indication of UL-CL or Multi-homing, AN tunnel information, PSA tunnel information, PDR to be installed in UL-CL/BP, and optionally the DNAI. 
   The A-SMF determines the coverage area of this UL-CL/BP. Based on that information, the A-SMF subscribe the notification when the UE leave this area.
4. The Local SMF selects UL-CL/BP based on UE location, and optionally DNAI.
5. 	I-SMF sends N4 Session establishment request to the UL-CL/BP, including AN tunnel info, PSA tunnel info and PDR to be installed in UL-CL/BP. 
6. 	Local SMF send Nxy message Ack to A-SMF, including the local UPF tunnel info (for both N3 and N9). 
In case of Multi-homing, the Local SMF need allocate a local IPv6 prefix for the PDU Session. The Local SMF also includes local IPv6 prefix in this message, the A-SMF notifies the UE of the availability of the new IP prefix via IPV6 Router Advertisement.
7. 	A-SMF send N4 session update request to PSA, to update it with local UPF tunnel info (N9).
8. 	A-SMF send SM N2 request to AN via AMF to update AN with the local UPF tunnel info (N3). 
6.X.2.3 	UL-CL/BP in the different region as A-SMF
Editor’s Note: It is FFS is the UL-CL/BP is in the different region as the A-SMF.
[bookmark: _Toc503538646]6.X.3	Impact of the solution to existing entities
SMF is enhanced to support local SMF selection function. A new local SMF is introduced to control the UL-CL/BP. 
No impacts to other existing network functions are identified.
[bookmark: _Toc503538647]6.X.4	Evaluation of the solution


/*************************** End of the first change ************************/
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