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Abstract of the contribution: Proposes a new solution on KI#2: PSA relocation with support of service continuity or not.
1. Discussion
According to the Key Issue #2: Edge relocation as specified in subclause 5.2, the triggers and solutions to support service continuity for the PSA needs to be studied. 
There are different service requirements for different applications. Some applications may require seamless PSA change which are sensitive to the packet loss, i.e. no data loss is allowed. On the other hand, other applications may not be sensitive to packet loss. It is preferable to release resources on source PSA and/or source ULCL and/or source BP as early as possible for further usage. 
Currently, the Edge computing can be supported by the following enablers:

· Local Routing and Traffic Steering: the 5G Core Network selects the traffic to be routed to the applications in the local Data Network, which includes the use of a single PDU Session with multiple PDU Session Anchor(s) (UL CL / IP v6 multi-homing) as described in as described in TS 23.501 [x] clause 5.6.4;
· The local PSA relocation can also be supported by the enabler that An Application Function may influence UPF (re)selection and traffic routing via PCF or NEF as described in TS 23.501 [x]clause 5.6.7; 
· Session and service continuity to enable UE and application mobility as described in clause 5.6.9; 
· The session continuity upon ULCL relocation is already supported as described in TS 23.502 [y] clause 4.3.5.7, which provides seamless ULCL relocation. 
However, for the Single PDU Session with multiple PDU Session Anchors, the PDU Session Anchor assigned at PDU Session Establishment is associated with the SSC mode of the PDU Session and the additional PDU Session Anchor(s) assigned within the same PDU Session e.g. for selective traffic routing to the DN are independent of the SSC mode of the PDU Session.
Observation: If using the Single PDU Session with multiple PDU Session Anchors, wherein the additional PSA (local PSA) is used to access the application server in edge hosting environment, the requirement for the service continuity for the service provided in the edge hosting environment is unclear when the local PSA relocation happens.

To ensure the Quality of Experience of the service and the efficient usage of the system resource, the existing solution for Edge computing can be improved to provide service continuity for the application requiring seamless PSA change which are sensitive to the packet loss, and release resources on source PSA and/or source ULCL and/or source BP as early as possible for further usage for the efficient usage of the system resources.

2. Proposal
It is proposed to capture the following changes in TR 23.748.
* * * * First Change * * * *
6
Solutions

6.0
Mapping of Solutions to Key Issues
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* * * * Second change * * * *(all new texts)

6.X
Solution #X: PSA relocation with on-demand service continuity
6.X.1
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.

This solution addresses the key issue#2: Edge relocation, by improving the existing solution to provide on-demand service continuity when PSA relocation happens without additional impacts on UE.

6.X.2
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.X.2.1
Local PSA relocation for a PDU Session using the Uplink Classifier
In this clause, it is described that Uplink Classifier is used for local offload traffic, and the local PSA relocation is triggered based on the traffic routing information from AF request. Figure 6.X.2.1-1 shows the solution for the scenario of Local PSA relocation for a PDU Session using the Uplink Classifier. 
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Figure 6.X.2.1-1: change of additional PSA for a PDU Session using the Uplink Classifier
0. The Session is established with C-UPF to access central DN.
1-2.
AF sends request to influence traffic routing for the session, and the related SM policy is updated to SMF.

Editor's Note: Whether and how the information of the service continuity requirment for the traffic steered to the local DN is FFS.

3-5.
Based on the network environment and policy, the SMF decides that some selective traffic should route to the DN via local PSA. A new local data plane path is established with UPF1.

6.
Upon the UE mobility or load balance, the SMF decides to relocate local PSA. If the Service continuity for local offload traffic is indicated, the SMF also decides whether the local PSA is relocated with service continuity or not.

7-8.
The SMF reports the DNAI change to the AF, and the AF acknowledge the reports with related information. 

9-11.
The SMF decides that whether to support service continuity or not while relocating the local PSA. The SMF establishes UPF2 for local access and updates the ULCL. If the ULCL is relocated, the C-UPF is also updated. If the service continuity is supported for local PSA relocation, steps 12-13 are executed, otherwise, steps 12-13 are skipped.

12-13.
If ULCL is relocated, forwarding tunnel between source ULCL and target ULCL can be used to support session continuity. If the ULCL supports reordering function, in order to assist the reordering function in the ULCL/Target ULCL, the source PSA may send one or more "end marker" packets. The forwarding tunnel release, based on policy, can be decided based on the detection of no active traffic, configured timer or indication from AF. No signal interaction with UE is needed as the local PSA while using ULCL is unseen to the UE.

14.
The SMF releases UPF1.

6.X.2.2
Local PSA relocation for a PDU Session using the Branching Point
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Figure 5: change of additional PSA for a PDU Session using the Branching Point
0. The Session is established with C-UPF to access central DN.

1-2. AF sends request to influence traffic routing for the session, and the related SM policy is updated to SMF. 

Editor's Note: Whether and how the information of the service continuity requirment for the traffic steered to the local DN is FFS.

3-5.
Based on the network environment and policy, the SMF decides that some selective traffic should route to the DN via local PSA. A new local data plane path is established with UPF1. The BP UPF is established too.
6.
Upon the UE mobility or load balance, the SMF decides to relocate local PSA. If the Service continuity for local offload traffic is indicated, the SMF also decides whether the local PSA is relocated with service continuity or not.
7-8.
The SMF reports the DNAI change to the AF, and the AF acknowledge the reports with related information. 

9-11.
The SMF decides that whether the relocation of local PSA supports service continuity or not. The SMF establishes UPF2 for local access and updates the BP UPF. If the BP UPF is relocated, the C-UPF is also updated. The SMF sends a Router Advertisement to with a new UE IPv6 prefix assignment for UPF2 (IPv6 Router Advertisement). If the service continuity is supported for local PSA relocation, steps 12-13 are executed, otherwise, steps 12-13 are skipped. The SMF sends another Router Advertisement to the UE via the old PSA (UPF1) with the old prefix (IP@1). If the service continuity is supported for local PSA relocation the preferred lifetime field is set to zero, and a value is set to the valid lifetime field according to RFC 4862, the valid lifetime value indicates the time how long the SMF is willing to keep the old prefix. If the service continuity is not supported for local PSA relocation, the preferred lifetime field and the valid lifetime field are set to zero according to RFC 4862.

12-13.
If BP UPF is relocated, forwarding tunnel between source BP UPF and target BP UPF can be used to support session continuity. If the BP UPF supports reordering function, in order to assist the reordering function in the BP UPF/Target BP UPF, the source PSA may send one or more "end marker" packets. The forwarding tunnel release, based on policy, can be decided based on the detection of no active traffic, configured timer or indication from AF. 

14.
The SMF releases UPF1.

6.X.3
Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.

* * * * End of Change * * * *
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