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Abstract of the contribution: This pCR proposes a solution to KI#2 on Edge relocation. The solution leverages on Rel-16 early and late notifications to coordinate change of the Edge Application Server and change of PSA to support seamless change, i.e. preventing packet loss. 
1 Introduction
This solution addresses Key Issue #2 on Edge relocation. The solution leverages on Rel-16 early and late notifications to coordinate change of the Edge Application Server and change of PSA to support seamless change, i.e. preventing packet loss.
2 Discussion

KI#2 on Edge relocation addresses scenarios involving “UE mobility and application service relocation” and 

- 
Potential improvements of the coordination of change of the Edge Application Server and (local) PSA to support seamless change, e.g. preventing or reducing packet loss. 
One of the aspects studied by this Key Issue is:

-
How to handle coordination of change of the Edge Application Server and PSA to support seamless change, e.g. preventing packet loss. This should consider the already specified mechanisms in 23.502 [3] clause 4.3.6.3 “Notification of User Plane Management Events”.
The change of the application server serving the UE may be simultaneous with a User Plane change in the 5GC, e.g. PSA change. The PSA change may be triggered by UE mobility or by the application layer by AF Request. At the same time, a relocation of the serving application server may be triggered, in order to transfer the application session context from the source EAS (S-EAS) to the target EAS (T-EAS).

Lack of coordination between PSA change and EAS change may result in packet loss if the Target EAS is not ready to handle the traffic when the PSA change is completed. 

This solution leverages on early and late notifications as described in TS 23.502 clause 4.3.6.3 to enable coordination between PSA change and application layer operations. 

3 Proposal

Start of changes (all new text)
6.X Solution #X: Coordinating PSA change and EAS change 

This solution is for Key Issue #2 on Edge relocation, which addresses scenarios involving “UE mobility and application service relocation” and 

- 
Potential improvements of the coordination of change of the Edge Application Server and (local) PSA to support seamless change, e.g. preventing or reducing packet loss. 
One of the aspects studied by this Key Issue is:

-
How to handle coordination of change of the Edge Application Server and PSA to support seamless change, e.g. preventing packet loss. This should consider the already specified mechanisms in 23.502 [3] clause 4.3.6.3 “Notification of User Plane Management Events”.
The change of the application server serving the UE may be simultaneous with a PSA change in the 5GC. The PSA change may be triggered by UE mobility or by the application layer by AF Request; the PSA change may involve changing the PSA from a source UPF (S-UPF) to a target UPF (T-UPF). At the same time, a relocation of the serving application server may be triggered, in order to transfer the application session context from the source EAS (S-EAS) to the target EAS (T-EAS).

Lack of coordination between PSA change and EAS change results in packet loss if the Target EAS is not ready to handle the traffic when the PSA change is completed. The problem is relevant especially when the IP address of the EAS does not change in EAS relocation, because then the EAS-S may not use HTTP or IP level redirection to control the UE when to start sending the traffic to EAS-T. 
6.X.1 Description
This solution leverages on early and late notifications as described in TS 23.502 [3] clause 4.3.6.3 to enable coordination between PSA change and application layer operations. The 5GC triggers the PSA change first. UL packets are buffered in the target PSA until the T-EAS is ready to handle the application traffic.
6.X.2 Procedures

6.X.2.1 Coordinated PSA change and EAS change
Figure 6.X.2.1-1 shows the procedure to coordinate PSA change and EAS change. The interaction between the AF and the target and source Application Servers S-EAS and T-EAS is out of scope of this solution. The only relevant aspect is that AF interacts with the other 5GC NFs on behalf of S-EAS and T-EAS.
1.
PSA change is triggered at the SMF, e.g. by UE mobility or AF Request.
2.
The SMF sends Nsmf_EventExposure_Notify (Early Notification) to notify the AF about the PSA change like in TS 23.502 [3] clause 4.3.6.3; this message may be sent via NEF. The notification makes S-EAS prepare EAS relocation from S-EAS to T-EAS. According to the indication of “AF acknowledgement to be expected” in the AF subscription to the notification (see TS 23.501 [2] clause 5.6.7.2), the SMF waits for the response from the AF before executing the PSA change (see steps 2-3 in TS 23.502 [3] clause 4.3.6.3).
3.
The AF sends Nsmf_EventExposure_AppRelocationInfo to the SMF like in TS 23.502 [3] clause 4.3.6.3; the message may be sent via NEF. The AF may reply in positive to the notification of step 2 by indicating that buffering of UL traffic in the T-UPF is required. The notification triggers the preparation of the EAS relocation.
4.
The 5GS executes the PSA change. S-UPF may be retained to receive DL traffic from S-EAS. The SMF requests the T-UPF to buffer the UL traffic. The UL traffic is now forwarded to the T-UPF, which buffers it.
5.
The SMF sends a Nsmf_EventExposure_Notify (Late Notification) to the AF as described in TS 23.502 [3] clause 4.3.6.3; the message may be sent via NEF. The notification triggers the EAS relocation from S-EAS to T-EAS.
6.
Based on internal logic of the application layer, e.g. when T-EAS is ready to receive the application traffic, the AF sends a Nsmf_EventExposure_AppRelocationInfo to the SMF as described in TS 23.502 [3] clause 4.3.6.3; this message may be sent via NEF. 
7.
If the AF replied in positive to the Late Notification of step 5, the SMF releases the buffering at the T-UPF and the T-UPF forwards the buffered packets. If S-UPF was retained in step 4, the S-UPF is removed.
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Figure 6.X.2.1-1: Coordinated PSA change and EAS change
6.X.3 Impacts on Existing Nodes and Functionalities
The proposed solution is based on Rel-16 TS 23.502 [3] clause 4.3.6.3 with the following differences:
- The Nsmf_EventExposure_AppRelocationInfo after the Early Notification includes an indication that buffering at T-UPF is requested

- When executing the PSA change, the SMF configures the T-UPF to buffer the UL traffic

- The T-UPF buffers the UL traffic until it receives a reconfiguration message from the SMF. The message comes after the AF replied in positive to the Late Notification from the SMF.
Impacted NFs: SMF and UPF.
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