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Abstract: This paper updates Solution 6.13 to make clarifications about positive response and negative response and to describe the impact to existing network functions. It also updates the evaluation clause. 
Discussion
This paper updates Solution 6.13 to make clarifications about positive response and negative response and to describe the impact to existing network functions. It also updates the evaluation clause. 'Service relocation' is changed to 'application relocation' to align with terminology used in TS23.501.
Proposal
It is proposed to include the following solution in TR 23.725.
**** Start of Change ****
6.13
Solution for Key Issue #3: Session continuity enhancement based on the coordination between AF and 5GC

6.13.1
General Description

This solution addresses the problem in the key issue 3 regarding “How to enable runtime coordination between AF and 5GC for supporting application relocation without breaking upper layer session and service continuity.”
In order to enable low latency service in the 5GC, a UE may establish a SSC mode 3 PDU session, or a PDU session with UL CL or branch point. In this case, if the PDU sessions anchor (PSA) needs to be relocated due to UE mobility, the SMF needs to select a new PSA.

In order to avoid or minimize service interruption during PSA relocation, the solution proposes that, after the SMF prepares the UP path toward the new PSA, the SMF does not activate the UP path toward the new PSA immediately. Instead, the SMF sends a notification to the Application Function (AF). Before the UP path toward the new PSA is activated, application traffic data (if any exists) is routed through the old PSA.
The notification sent from the SMF to the AF indicates UP path management events as described in the TS 23.502, such as 'PSA change' or 'DNAI change'. The AF can determine whether application relocation is needed according to the notification. If not, the AF can send a positive response to the notification, indicating application layer is ready, to the SMF immediately; otherwise, the AF sends the positive response after application relocation is completed. Once the SMF receives the positive AF response, the SMF activates the UP path toward the new PSA. After the UP path toward the new PSA is activated, data is routed through the new PSA.
The AF can also send a negative response to the notification to the SMF if application relocation is needed (e.g. due to DNAI change), but cannot be completed on time (e.g. due to temporary congestion). In this case, the SMF can cancel the PSA relocation.
6.13.2
Procedures

Figure 6.13.2-1 illustrates the procedure of using the coordination between AF and 5GC to enhance the session continuity.
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Figure 6.13.2-1 Session continuity enhancement based on the coordination between AF and 5GC

1-2. The SMF determines to select a new target UPF as the new PSA based on the UE location or DNAI, e.g. after the handover. 
3.
In the case of early notification, the SMF send a notification indicating PSA change and/or DNAI change for a UE (identified by the IP address/prefix of the UE or the MAC address used by the UE) to the AF. The AF determines whether the application layer service needs to be relocated for the UE based on the info of new PSA or DNAI, if not, the AF can send back a positive response immediately, and then step 8 is not executed. 
NOTE 1: 
The SMF determines according to local policy whether to wait for a response from the AF before proceeding to configure the UP path toward the new PSA.
Editor's Note:
The AF behaviours on handling service relocation are out of scope of this study, but any impact due to possible AF relocation is FFS. 
4-5. Based on the new selected PSA, if UL CL or BP is used, the SMF may also determine to select a new UPF to act as UL CL or BP, and then selects a new UL CL or BP further. The SMF establishes CN tunnel between the new UL CL or BP and the new PSA if UL CL or BP is used.

6.
If BP is used, the SMF also sends CN tunnel info of the new BP to the RAN node to establish the CN tunnel between the RAN and the BP.

7. 
In the case of late notification, the SMF send notification indicating PSA change or DNAI change for the UE to the AF. The AF determines whether application relocation is required for the UE based on the info of new PSA or DNAI, if not, the AF can send back a positive response immediately and step 8 is not executed.
8.
(Optional) In the case of application relocation, if the application relocation is completed successfully, the AF responds the SMF with an ACK (a positive response) which may include N6 traffic routing information, otherwise, the AF sends a negative response, and the SMF cancels the following PSA relocation without configuring the UP path toward the new PSA.

9.
Once the SMF receives the positive response in step 8 from the AF, the SMF updates the new PSA using the received N6 traffic routing information, and activates the UP path toward the new PSA (PSA2).
10.
If UL CL is used in the PDU session, the SMF activates the UP path toward the new PSA by sending N3 CN tunnel info of new UL CL to the RAN node.

11. If BP is used in the PDU session, the SMF activates the UP path toward the new PSA by providing new allocated IPv6 prefix to the UE.

12-13. The SMF release the UP path toward the old PSA.
NOTE 2: 
The SMF can assume according to local policy a negative response if a response is expected and but not received from the AF within a certain time window after the step 3a or 7a.
6.13.2
Impacts on Existing Nodes and Functionality


In the SMF:

- 
Wait for a response from the AF according to local policy after sending a UP path management event notification to the AF.

-
Maintain old UP path while waiting for the response and take actions according to the response: activate the new UP path (including configuring N6 traffic routing info received in the AF response into PSA) or cancel the PSA relocation.

6.13.3
Solution Evaluation


This solution relies on runtime coordination between the SMF and the AF to enable the SMF to maintain the old UP path and switch traffic to new UP path only after being confirmed by the AF that the application layer is ready, which ensures session continuity and minimizes service interruption.
**** End of Changes ****
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