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Abstract: This contribution introduces a solution to support Seamless change of Edge Application Sever for stateful applications by caching application status information in NEF
1. Discussion
UE mobility will cause the relocation of EAS due to low latency requriement. How to ensure the service continuity for stateful application in this scenario is a very important issue when introducing Edge Computing in 5G system.
This contribution proposes a solution to key issue#2, how seamless change of Edge Application Sever can be enabled considering stateful applications. The change of UE location will trigger the UPF relocation and EAS relocation. Before UPF relocation, SMF will sent the early notification to NEF according to the AF request, which will trigger NEF caching the application information from AF in the caching profile. The caching profile includes UE identification information(GPSI, UE IP address)，application identification information(application id, AF instance IP address) and corresponding application context. After UPF relocation and the new PDU session has been established, SMF will send the late notification to NEF, which will trigger NEF to send the related application information caching profile to Target AF, and indicating Target AF to configure the corresponding application with the caching profile. Therefore, when UE visit the corresponding application, the service continuity can be achieved by the seamless rellocation of application status.
2. Text Proposal
It is proposed to capture the following changes in TR 23.748-020.

* * * * First change * * * *

[bookmark: _Toc23255035][bookmark: _Toc26346407][bookmark: _Toc26346620][bookmark: _Toc26773890][bookmark: _Toc31192327][bookmark: _Toc31192487][bookmark: _Toc31192978][bookmark: _Toc31616157][bookmark: _Toc31616219][bookmark: _Toc31616295][bookmark: _Toc31616371][bookmark: _Toc31616447]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	1
	2
	3
	5

	#1: Provisioning URSP configuration to the UE to establish PDU Sessions for edge applications
	X
	
	
	

	#2: Local DNS based edge server address discovery
	X
	
	
	

	#3: DNS AF
	X
	
	
	

	#4: Providing the DNS authoritative server with IP addressing information about where the UE is located
	X
	
	
	

	#5: Server Discovery using DNS, IP Routing and URSP
	X
	
	
	

	#6: Discovery of EAS based on DNS
	X
	
	
	

	#7: SMF/I-SMF selection based on DNAI
	X
	
	
	

	#x: Seamless change of Edge Application Sever for stateful applications by caching application status information in NEF
	
	X
	
	




[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc519004414]* * * * Second change * * * *(all new texts)
6.X	KI#2, New Solution #X: Seamless change of Edge Application Sever for stateful applications by caching application status information in NEF 
[bookmark: _Toc500949099][bookmark: _Toc22214909]6.X.1	Description
[bookmark: _Toc500949101]This solution is for key issue#2,which addressess Edge relocation related to:
Evaluate and determine whether and how seamless change of Edge Application Server can be enabled considering:
-	Different Edge hosting models described in the key issue #1.
-	Stateful and Stateless applications.
This solution proposes a solution to support seamless change of Edge Application Sever for stateful applications by caching application status information in NEF.
There are some pre-assumptions for this solution. 
· A NEF may be deployed at the edge of the network, and the NEF’s service area cover multiple EASs.
· AF is an entity to support the control plane communication between EAS and 5GS (i.e.NEF). Therefore one AF may related with one or more EAS(s) and the communication between AF and EAS(s) is out of 3GPP scope. In this solution , one AF is responsible for one EAS.
· The stateful applications are deployed both on the Source-EAS(S-AF from control plane perspective) and Target-EAS(T-AS from control plane perspective).
· AF has the knowledge that which applications is stateful and the service continuity should be guaranteed. AF can also knows which applications is currently visited by UE through application layer communication.
In this solution, NEF is pre-configured with relationship between DNAI and AF address, may also including EAS address. Therefore the NEF has the whole picture of which AF/EAS is close to the local PSA UPF, and suitable AF can be selected for retrieving and configuring applications status information.
Firstly the S-AF will subscribe the user plane management event notification as described in TS 23.502 clause 4.3.6.2. Then UE mobility may trigger the PSA UPF relocation, which is controlled by SMF, and the serving EAS/AF may also change for low latency requirement. 
SMF will send the early notification to NEF according to the S-AF request. In this early notification, the UE ID , DNAI of T-UPF, and UE IP address can be sent to NEF. When NEF gets the early notification, the NEF will be triggered to retrieve stateful application status information from S-AF. The S-AF retrievses application status information from S-EAS based on UE ID (e.g.GPSI), UE IP address and AF local configuration.The application status information are cached in NEF.The status information may include:UE GPSI, UE IP address @ S-UPF, application ID, application address @ S-EAS, application context. 
After UPF relocation procedure, SMF will send the late notification to NEF, including UE ID, DNAI corresponding to T-UPF, UE IP address@T-UPF. The late notification triggers NEF to send the application status information cached from S-AF, to configure in T-AF, which is selected based on UE GPSI, and DNAI of Target UPF. The application status information maybe updated by NEF before sent to T-AF. The updation includes changing UE IP address from @S-UPF to @T-UPF.

[bookmark: _Toc22214910]6.X.2	Procedures
The relocation mechanism of Edge Application Sever for stateful applications is described in Figure 6.X.2-1.


Figure 6.X.2-1: relocation mechanism of Edge Application Sever for stateful applications 
0.Source AF subscribes to NEF for user plane management event notifications(both early and late notification) and request application status caching.If NEF gets the application status caching indication, the NEF can retrieve the application status from Source AF, based on SMF’s early notification.
1.Due to UE mobility, the UPF is relocated and SMF sends a notification via NEF to Source AF according to the AF request. SMF notifies the NEF of the DNAI of the T-UPF, UE IP address@S-UPF,SUPI, by invoking Nsmf_EventExposure_Notify service operation. 
2-3.The NEF retrieve the application status from Source AF. When the NEF receives Nnef_TrafficInfluence_AppRelocationInfo, the NEF triggers to cache the corresponding application status information per UE per PDU session, may include: UE GPSI, DNAI of the T-UPF ,UE IP address @ S-UPF, application ID, application address @ S-EAS, application context. 
4.The NEF reply the SMF’s early notification.
5.SMF enforces the change of a UPF and establish a new PDU Session.
6.SMF sends the late notification to NEF with DNAI of the T-UPF, SUPI, UE IP address@T-UPF,by invoking Nsmf_EventExposure_Notify service operation. 
7. When the NEF receives Nsmf_EventExposure_Notify, NEF find the T-AF/EAS based on DNAI of the T-UPF, and NEF also find the application status information per UE per PDU session based on UE GPSI, DNAI of T-UPF. NEF can update the application status information by changing UE IP address from @S-UPF to @T-UPF.
NEF send the Nnef_EventExposure_Notify to T-AF with the application status information.
8.Target AF retrieves the corresponding application based on the application id in the received application status information, and configure the corresponding application context. Then Target AF replies to NEF. 
9. NEF receives Nnef_TrafficInfluence_AppRelocationInfo, the NEF triggers the appropriate Nsmf_EventExposure_AppRelocationInfo message.
10.When UE begin to re-visit the application , the application will continue from the last time the UE accessing the application in Source AF. 
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.X.3	Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
NEF:
- 	Pre-Configured with the relationship between DNAI of local PSA UPF and AF/EAS.
-	Caches application status information,UE ID, UE IP address when AF provides
-	Sends application status information to AF
-	Receives early and late notification from SMF to retrieve application status from specific AF.
AF:
-	Provides indication for application status caching to NEF.
-	Provides application status to NEF.
-	Receives the application status from NEF, find specific application status and configure the corresponding application.
SMF:
-	Sends early and late notification to NEF to trigger NEF caching application status information.
* * * * End of changes * * * *
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