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1. Discussion
This solution addresses key issue on how to support PSA UPF relocation when the PSA UPF failure without restart. For release 15, it is assumed that the PSA UPF instance is managed by only one SMF, and there are multiple other PSA UPF instances which are managed by the same SMF could replace it when the PSA UPF instance failure without restart. When the PSA UPF failure, the PDU sessions belongs to the PSA UPF could be relocated to the multiple other PSA UPF instances which are managed by the same SMF.
Solution Overview

This solution addresses key issue on how to support PSA UPF relocation when the PSA UPF failure without restart. For release 15, it is assumed that the PSA UPF instance is managed by only one SMF, and there are multiple other PSA UPF instances which are managed by the same SMF could replace it when the PSA UPF instance failure without restart.

When the PSA UPF relocation is triggered, the PDU Session reallocation policy is assumed as following: 
· The UE’s IP address should not be changed even the UE’s PDU session is relocated to different PSA UPF.

· For the UE IP address belonged to the same IP address ranges, they should be relocated to the same target PSA UPF. Different UE IP address ranges PDU session can be relocated to different PSA UPF. 
· The target PSA UPF refresh the routing information of the relocated IP section to the surround routers (e.g., via the OSPF or BGP etc.).
Description of the solution

At the PDU Session establishment procedure, the PDU Session of IP address belonged to the IP address range are grouped together and notified to the AN. The enhancement to the existing procedure is defined as following:
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Figure 1: Group ID during the PDU Session Establishment procedure

1. The UE sends the PDU session establish request message to the SMF. 

2-3. The SMF selects the PSA UPF and allocates the IP address to the PDU session. 

4.  The SMF allocates the connection set identifier (Group ID) to the PDU sessions which belongs to the same IP address range. If the PDU session is the first one of the IP address range, the SMF could assign a new Group ID. If not, the SMF could reuse the Group ID which has been assigned to other PDU session which belongs to this UE’s IP section.

5. 
The SMF sends the N2 PDU session establish request message which contains the Group ID to the RAN, and the RAN stores the Group ID in the UE context.

6-7.The rest call flows of the PDU session establishment procedure.

When the SMF detects PSA UPF failure without restart, the SMF initiates the PSA UPF relocation procedure for the PDU sessions on the PSA UPF. The SMF relocates the PDU sessions belongs to the same IP address range to the same target PSA UPF.  The target PSA UPF selected policy, e.g., the relationship between IP range and the target PSA UPF instance, could be pre-configured in the SMF. 

The SMF re-establish the PDU sessions belongs to certain IP address range towards to the selected target PSA UPF by sending the N4 Session Establishment Request message. When the SMF or UPF allocates the F-TEID to the PDU session, the TEID range field of the PSA UPF will be contained in the F-TEID. As a result, the F-TEID of PDU sessions belongs to different UPF will not be conflicted.  

During the UPF relocation procedure, the SMFs notify RAN to update the CN tunnel information. Only the N3 interface UL IP address parameter in the PDU session context of RAN is changed, i.e. TEID keep unchanged. So the SMF could notify the RAN to batch update the N3 interface UL IP address of the PDU session contexts. This can reduce the number of the N2 signalling between the SMF and AN. The procedure is as following: 
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Figure 2: PSA UPF relocation

1-2. The SMF relocates the PDU sessions based on the relocation policy, i.e. per IP address ranges and PSA UPF mapping table the PDU Session is reallocated to which PSA UPF, to the target PSA UPF. The SMF sends the N4 PDU session establish request message to re-establish the PDU sessions belongs to one IP range to the target PSA UPF. 

3. The SMF sends the N2 Session modification request message to the RAN. The N3 UL IP address of target PSA UPF and the Group ID corresponding to the PDU session is contained in the N2 message. The SMF only sends N2 PDU Session modification request message one time to the RAN for the PDU sessions which shares the same Group ID.

4. RAN batch updates the N3 interface UL IP address of PDU session contexts which contains the corresponding Group ID. RAN sends the N2 Session modification response message to the SMF after update successfully.

The impaction of the solution

SMF:

· SMF allocates Group ID to the PDU sessions belongs to the same IP address ranges.

· SMF provides the Group ID to the RAN via the N2 PDU session establish message.

· SMF relocates the PDU sessions belongs to the same IP address ranges to the target UPF, and the SMF sends the Group ID and the N3 interface UL IP address to the AN via the N2 PDU session modification message.

RAN:

· RAN stores the Group ID to the PDU session context when receiving the PDU session establish request message form the SMF.

· RAN batch updates the N3 interface UL IP address of PDU session contexts which contains the corresponding Group ID when receiving the N2 Session modification request message containing this Group ID.
2. Proposal

It is proposed to agree the corresponding pCR C4-185041 to 3GPP TS 23.527.
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