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Abstract of the contribution: This contribution proposes two new solutions of edge relocation considering user plane latency.
Introduction 
During the SA2#136, SA2 discussed and agreed the Key Issue #2 on Edge relocation. This contribution address the following key issues under Key Issue #2 describe in the current TR 23.748:
-
What triggers should be considered, and which functional entities trigger the changes to support service continuity for the scenarios described above.

-
Whether existing SA WG2 mechanisms (e.g. UL-CL/BP insertion/relocation, SSC mode 2/3, AF influence on traffic routing, and LADN) suffice or whether there are gaps to be addressed that could introduce improvements in Quality of Experience compared to existing solutions.

While the existing SA2 mechanisms on AF influence on traffic routing is defined, however, the user plane latency is not considered. Therefore, it is proposed to enhance the AF influence traffic steering procedure with considering the user plane latency to support the EES/EAS relocation for the edge applications with strict latency requirement.
Proposal

Please adopt the following changes to TR 23.748.
*** First change (all new text) ***
6.X
Solution #X: Edge relocation considering with user plane latency requirement (SMF decision)
6.X.1
Description

This solution can provide a solution for enabling an edge computing relocation with considering user plane low latency, when required by the edge application server (EAS) and/or the edge enabler server (EES). 
In the existing mechanisms in Rel-16 5G System, the SMF can decide whether to relocate the PSA-UPF using various information including locally configured topology information. However, the existing mechanisms have not considered the user plane latency between the UE and the PSA-UPF.
When the UE moves across the Edge Data Network Service Area that can be identified by DNAI, the SMF may decide to relocate the PSA-UPF using its locally configured topology information. However, PSA-UPF relocation may cause unnecessary service interruption due to the change of IP address of the UE even for the case that the serving UPF is able to satisfy the required user plane latency without relocation of PSA-UPF. 
To address this trade-off, this solution provides the enhancement of AF influence so that the EAS or EES acting as AF can provider the user plane latency requirements to the SMF so that the SMF decides to relocate the PSA-UPF based on the user plane latency requirements.

The followings are assumed in this solutions:

· This solution assumes the application architecture described in TR 23.758 [3] clause 6.2. 

· This solution applies to the 5GS architecture assumptions (both with ULCL/BP as in Figure 4.1-1 and without ULCL/BP as in Figure 4.1-2) as described in clause 4.1 of this document. 
· The user plane latency requirement is known to AF (i.e. EAS or EAS).

· The estimated user plane latency between the UE and the potential PSA-UPF is known to the SMF. 
NOTE 1: How the estimation can be done either by SMF local computation/configuration or by using the estimation of the user plane latency from NWDAF. It is outside scope of this study.
6.X.2
Procedures

The procedure is the same as the existing procedure defined in the TS 23.502[3] clause 4.3.6.2 with additional parameters sent by AF and required SMF behaviour.
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Figure 6.X.2-1: AF request with user plane latency requirements (SMF decision)
1. The AF (e.g. EAS or EES) decides to sends AF traffic influence request. In addition to the input parameters described in TS 23.502[3] 5.2.6.7, this request includes the user plane latency requirements. The user plane latency requirement may include the following information:

· Maximum allowed user plane latency: The value of this information is the target user plane latency. The SMF uses this value to ensure the user plane latency between the UE to the PSA-UPF. The SMF uses this value to decide whether to relocate the PSA-UPF to satisfy the user plane latency after the potential relocation.

· Shortest user plane latency preference: This indicator is sent by the AF to the SMF to denote AF preference for the shortest user plane latency, so that the SMF (re-)selects the PSA-UPF with the minimum user plane latency when (re-)selecting the PSA-UPF (or UPF).
2. This step is the same as the step 2 of Figure 4.3.6.2-1 in TS 23.502 clause 5.2.6.7.
3. This step is the same as the step 3 of Figure 4.3.6.2-1 in TS 23.502 clause 5.2.6.7.

4. This step is the same as the step 4 of Figure 4.3.6.2-1 in TS 23.502 clause 5.2.6.7.

5. This step is the same as the step 5 of Figure 4.3.6.2-1 in TS 23.502 clause 5.2.6.7. For your information, the related information (i.e. AF influenced Traffic Steering Enforcement Control and Traffic Steering Enforcement Control) in PCC rules are defined in TS 23.503[4] clause 6.3.1. In addition with the existing PCC information, the maximum allowed user plane latency and/or the shortest data path delay preference is/are sent to the SMF. 
6. When a PCC rule is received from the PCF, the SMF may take appropriate actions to reconfigure the User plane of the PDU Session as describes in the step 6 of Figure 4.3.6.2-1 in TS 23.502. After this step, when the UE performs handover or moves across the Area Of Interest related with DNAI, the SMF decides whether to re-selects the PSA-UPF. When considering PSA-UPF relocation, the SMF chooses the PSA-UPF satisfying the user plane latency or the PSA-UPF with the shortest user plane latency among multiple PSA-UPFs.
6.X.3
Impacts on Existing Nodes and Functionality
The following 5GC Control Functions are impacted: 

· SMF: The SMF decides to re-select UPF based on the user plane latency requirements.
· NEF: The NEF should support the new parameters (i.e. user plane latency requirements)

· PCF: The PCF should support new parameters in PCC rule.

· AF:  EAS and EES acts as AF can use this new capability.
*** Second change (all new text) ***
6.Y
Solution #Y: Edge relocation considering with user plane latency requirement (AF decision)
6.Y.1
Description

This solution shares the same architecture assumptions as described in the solution #X. In the solution #X, the SMF decides to relocate PSA-UPF relocation based on information of the AF request. 

In contract with the solution #X, the 5GC allows AF to decide relocation based on the estimated user plane latency in this solution. With this solution, it is possible that the application context relocation should be performed together with PSA-UPF relocation.
6.Y.2
Procedures

The first procedure is the same as the existing procedure defined in the TS 23.502[3] clause 4.3.6.2 with additional parameters sent by AF and required SMF behaviour.
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Figure 6.Y.2-1: AF request for user plane latency
1. The AF (e.g. EAS or EES) decides to sends AF traffic influence request. In addition to the input parameters described in TS 23.502[3] 5.2.6.7, this request includes the subscription request for UP event notification. In addition to the subscription request, the estimated user plane latency for corresponding target DNAI(s). 
2. This step is the same as the step 2 of Figure 4.3.6.2-1 in TS 23.502.

3. This step is the same as the step 3 of Figure 4.3.6.2-1 in TS 23.502.

4. This step is the same as the step 4 of Figure 4.3.6.2-1 in TS 23.502.

5. This step is the same as the step 5 of Figure 4.3.6.2-1 in TS 23.502. For your information, the related information (i.e. AF influenced Traffic Steering Enforcement Control and Traffic Steering Enforcement Control) in PCC rules are defined in TS 23.503[4] clause 6.3.1. In addition to the existing PCC information, the request for estimated user plane latency for corresponding target DNAI(s) is sent to the SMF.

6. This step is the same as the step 6 of Figure 4.3.6.2-1 in TS 23.502 clause 5.2.6.7. With this step, the SMF is configure with the AF notification trigger condition. 
The second procedure as described in the Figure 6.Y.2-2 is performed when the SMF detects that the AF notification trigger condition is met. This procedure is the similar to the existing procedure defined in the TS 23.502[3] clause 4.3.6.3 with additional parameters and the corresponding behaviour of each NFs. 
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Figure 6.Y.2-2: AF decision on application relocation based on the user plane latency
1. This step is corresponding to step 1 of Figure 4.3.6.3-1 in TS 23.502 with following additions. When the SMF detects trigger condition for user plane path change event and the AF request included the request for the estimated user plane latency information per DNAI(s), the SMF sends the target DNAI(s) and their estimated user plane latency information between the UE and the PSA-UPF corresponding to the target DNAI.
NOTE: It is assumed that the SMF can calculate the estimated user plane latency either by its local computation or by NWDAF (see the description part).
2. This step is corresponding to the early notification as described in the step 2a, 2b (via NEF) or 2c (directly to AF) of Figure 4.3.6.3-1 in TS 23.502 [3].

3. When receiving the early notification via NEF or directly from SMF, the EAS (or EAS) acting as AF decides whether to relocate the application context to target EES (or EAS) with considering the estimated user plane latency. The EAS (or EAS) decides to relocate the application context to target EES (or EAS). If the estimated user plane latency between the UE and the PSA-UPF corresponding to the target DNAI does not satisfy the required user plane latency, the EES (or EAS) does not perform application (context) relocation.
4. This step is corresponding to the Nnef_TrafficInfluence_AppRelocation_Info service operation as described in the step 2d and 2e of Figure 4.3.6.3-1 in TS 23.502 [3]. If the AF (i.e. EES or EAS) decides the application (context) relocation, it sends to the SMF (either via NEF or directly) the AF decision indicating that PSA-UPF corresponding to the target DNAI is required.
5. This step is corresponding to the step 3 of Figure 4.3.6.3-1 in TS 23.502 [3].

6. This step is corresponding to the late notification as described in the step 4a and 4b (via NEF) or 4c (directly to AF) of Figure 4.3.6.3-1 in TS 23.502 [3].

7. This step is corresponding to the Nnef_TrafficInfluence_AppRelocationInfo service operation as described in the same as the step 4d and 4e (via NEF) or 4f (directly to SMF) of Figure 4.3.6.3-1 in TS 23.502 [3].

6.Y.3
Impacts on Existing Nodes and Functionality
The following 5GC Control Functions are impacted: 

· SMF: The SMF is enhanced to provide the estimated user plane information to the AF either directly or via (NEF)
· NEF: The NEF is enhanced to support the new parameter for AF request and AppRelocationInfo.
· PCF: The PCF should support new parameters in PCC rule.

· AF:  EAS and EES acting as AF is able to decide the application (context) relocation by using this new capability.

** End of Change **
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