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Abstract: This contribution introduces a solution for addressing the KI#2 on the application relocation.
1. Discussion
UE can start commuinication with an EAS within a network located in one place. Due to the mobility, UE may move to another place where it has to connect to another network which has separate 5GC. This 5GC may connect to an closer EAS which has the same application for the UE. The two different 5GC located in different areas may have inter-connection.
The KI#2 has the following aspect which needs to be studied:

· Change of the DNAI depending on the location of the UE to better serve the UE. This may imply EAS IP address change but in some cases the old EAS may be kept as long as the UE transaction is not over.

If the UE still connect to the old EAS in the home place following the home routed manner, the performance of the edge application may be deteriorated. As shown in Fig. 1, a UE may move from Home network to Visiting network. If no application relocation happens, after the PDU session establishment in the Visiting network, the UE still connects to the H-MEC via the V-UPF and H-UPF, which may cause a degraded delay because of the link cost between Home network and Visiting network. With the support of application relocation, UE can connect to the V-MEC, which is an optimized route for accessing the edge application.
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Fig.1: Edge relocation between inter- connected 5GC 
In order to solve the aforementioned issue, this contribution proposes a solution for triggering the application relocation when a UE moves from a Home network to Visiting network where each of the two network has a separate 5GC connecting to their own EAS.
2. Text Proposal

It is proposed to capture the following changes in TR 23.748.
* * * * First change * * * *
6.0
Mapping of Solutions to Key Issues
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* * * * Second change * * * *(all new texts)
6.X
Solution #X: Edge relocation between inter-connected 5GC
6.X.1
Description

UE can start commuinication with a EAS within a network located in one place. Due to the mobility, UE may move to another place where it has to connect to another network which has separate 5GC. This 5GC may connect to an closer EAS which has the same application for the UE. The two different 5GC located in different areas may have inter-connection.

The KI#2 has the following aspect which needs to be studied:

· Change of the DNAI depending on the location of the UE to better serve the UE. This may imply EAS IP address change but in some cases the old EAS may be kept as long as the UE transaction is not over.

If the UE still connect to the old EAS in the home place following the home routed manner, the performance of the edge application may be deteriorated. As shown in Fig. 1, a UE may move from Home network to Visiting network. If no application relocation happens, after the PDU session establishment in the Visiting network, the UE still connects to the H-MEC via the V-UPF and H-UPF, which may cause a degraded delay because of the link cost between Home network and Visiting network. With the support of application relocation, UE can connect to the V-MEC, which is an optimized route for accessing the edge application.
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Fig.1: Edge relocation between inter-connected 5GC
In order to solve the aforementioned issue, this contribution proposes a solution for triggering the application relocation when a UE moves from a Home network to Visiting network where each of the two network has a separate 5GC connecting to their own EAS.
6.X.2
Procedures
6.X.2.1 AF triggers the UPF reselection after the edge relocation in inter-connected 5GC case
A mechanism of edge relocation between inter-connected 5GC can be described in the Figure 6.X.2-1. The main idea of this mechanism is that the AF triggers the EAS reselection and the subsequent UPF reselection. 
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Figure 6.X.2-1: AF triggers the UPF reselection and EAS relocation in inter-connected 5GC case
1.
The EAS relocation is triggered due to the information regarding the location of UE. The EAS notifies the result of edge application relocation to the AF.
2.
The AF provides VPLMN ID, S-NSSAI for VPLMN, target DNAI and the corresponding EAS IP address to the PCF by invoking Npcf_PolicyAuthorization_Update Request. The information of VPLMN ID, S-NSSAI for VPLMN, target DNAI and EAS IP address can also be sent via the NEF.
3.  The H-PCF sends Npcf_SMPolicyControl_Update request containing VPLMN ID, S-NSSAI for VPLMN, target DNAI and corresponding EAS IP address to the H-SMF and gets response from the H-SMF. 
4. The H-SMF finds out the V-SMF according to the VPLMN ID and sends target DNAI, EAS IP address to the V-SMF. After that, the H-SMF gets the response from the V-SMF.
5. The H-SMF obtains Nsmf_PDUsession_Update_response from the V-SMF.
6. The V-SMF reconfigures the corresponding V-UPF by initiating the N4 session modification. A new UPF is selected if the old UPF can not serve the target DNAI.

7. The V-SMF sends the Namf_Communication_N1N2MessageTransfer containing the target EAS IP address to the AMF.

8. The AMF sends PDU Session Modification Command containing target EAS IP address to the UE.

9. The UE switches from the old EAS to the new EAS according to the target EAS IP address.
6.X.2.2 AF triggers the edge relocation based on the relocation related parameter notification in inter-connected 5GC case

A mechanism of edge relocation between inter-connected 5GC can be described in the Figure 6.X.2-2. The main idea of this mechanism is that the AF triggers the edge relocation as well as the reselection of UPF based on the parameter change from H-SMF in inter-connecte 5GC case. 
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Figure 6.X.2-2: AF triggers the edge relocation based on the relocation-related parameter notification in inter-connected 5GC case
1.
The UE initates the PDU session establishement and connects to the V-UPF via the support of the V-SMF. The detailed procedure has been described in TS 23.502 clause 4.3.2.2.2 step 1-5. 

2.
The V-SMF sends Nsmf_PDUSession_Update_request containing User location information to the H-SMF as described in TS 23.502 clause 4.3.2.2.2 step 6.
3.  If the SMF needs to perform secondary authentication/Authorization during the establishment of the PDU Session by a DN-AAA server as described in TS 23.501 clause 5.6.6, the SMF triggers the PDU Session establishment authentication/authorization as described in clause 4.3.2.3. 
4. The H-SMF notifies the AF regarding the change of relocation related parameters via Naf_EventExposure_Notify, the notification message may contain the relocation-related parameters such as UE location info. The relocation-related parameters can also be sent to the AF via the NEF.
5. The AF triggers the corresponding EASs to conduct application relocation based on the information of UE location info.

6. The AF provides target DNAI and the corresponding EAS IP address to the PCF by invoking Npcf_PolicyAuthorization_Update Request. The information of target DNAI and EAS IP address can also be sent via the NEF.
7. The H-PCF sends Npcf_SMPolicyControl_UpdateNotify request containing target DNAI and corresponding EAS IP address to the H-SMF and gets response from the H-SMF.
8. The H-SMF sends target DNAI, EAS IP address to the V-SMF via Nsmf_PDUSession_Update_response.
9. The V-SMF reconfigures the corresponding PDU session by initiating the N4 session modification. A new UPF will be selected if the old UPF can not serve the target DNAI.
10. The V-SMF sends the Namf_Communication_N1N2MessageTransfer containing the target EAS IP address to the AMF. If the SMF can not support the target DNAI, a SMF reallocation indication is included in the message.

11. The AMF sends PDU Session Modification Command containing target EAS IP address and target DNAI to the UE.

12. The UE switches from the old EAS to the new EAS according to the target EAS IP address.
6.X.3
Impacts on Existing Nodes and Functionality
The AF needs to be capable of making request to the 5GC (i.e. SMF or PCF) in order to trigger the UPF reconfiguration or relection after EAS side the application relocation.
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