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Abstract of the contribution: This paper proposes a new solution to support application seamless change (KI#2) into TR 23.748.
1. Discussion
This paper proposes a new solution for resolving the following work tasks.
	WT#1.1
	Application server discovery
	Discovery of IP address of application server deployed in edge hosting environment in case application layer solutions are not applicable;

NOTE 1: nothing specified so far in R16

	WT#1.2
	Application seamless change
	Improvements to 5GC support for seamless change of application server serving the UE;
NOTE 2: Notification of User Plane Management Events and forwarding tunnel between S-ULCL and T-ULCL are already defined in R16 23.502 § 4.3.6.3 and § 4.3.5.7 respectively, but how to support application seamless change is not fully investigated.


2. Proposal
It is proposed to agree the following changes into TR 23.748.
* * * * Start of 1st Change * * * * 

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: Supporting application server change based on AF notification
	X
	X
	
	


* * * * Start of 2nd Change * * * * 

All texts are NEW
6.X
Solution #X: <Supporting application server change based on AF notification>

6.X.1
Description

The solution addresses Key Issue #1: Discovery of Edge Application Server and Key Issue #2: Edge relocation in TR 23.748. 
The solution is to support the application change independent of UE mobility.

During the PDU session establishment, the SMF subscribes to the AF (optionally via an NEF) based on UE subscription and operator’s policy, in order to get the notification on application change, especially, the application server’s IP address change. According to this subscription, the AF sends a notification to the SMF (optionally via an NEF) after the application server successfully is changed. This notification triggers the SMF to determine the user plane reconfiguration. 
In addition, the changed IP address of application server may be send to the SMF with the notification. If the SMF supports to send the changed IP address which is acquired with AF notification to the UE via NAS PCO in case that application layer solutions are not applicable or limited in any deployment environments, this solution also supports the discovery of application server by getting quickly the changed IP address and provides the improvements in Quality of Experience.
6.X.2
Procedures
The following procedure addresses SMF subscription and AF notification to support the change of application server serving the UE. 
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Figure 6.X.2-1: AF notification on the change of application server serving the UE
1. The UE initially registers to the network. 
2. The UE performs a PDU session establishment procedures. Optionally, the UE may inform the network of their capability to support NAS PCO solution.
3. The UE has an established PDU Session.

4. The AF request with traffic routing information is sent to the Core network per application. The information of the capability for application relocation exposure to the core network may be included.

5. The PCF generates PCC rules based on the AF request and provides the PCC rules to the SMF. The PCC rules may include the information of the capability for application relocation exposure to the core network. 
6. The SMF may decide to subscribe the event on the application server change to the AF, based on UE subscription, operator’s policy and/or the information for Application relocation exposure capability received in step 5. It is subscribed either directly to the AF or via an NEF. 
Editor's note:
It is FFS how to find out AF in case of multiple AFs.

7. Regardless of UE mobility, the application server serving the UE is changed. Especially, the IP address is changed.

8. Depending on SMF subscription in step 3, the AF may notify the application change and optionally the changed IP address. It is notified either directly to the SMF or via an NEF. 

9. The SMF determines whether the user plane reconfiguration is needed. If needed, the SMF triggers the corresponding procedures for the user plane reconfiguration.

10. If the SMF supports to send the changed IP address which is acquired with AF notification to the UE via NAS PCO, the SMF may send it to the UE. The UE NAS layer forwards it to the upper application layer, and the UE application layer can immediately recognize the changed AS IP address and use it.
Editor's note:  
It is FFS how to identify and exchange new EAS’s information to the application client in the UE.



NOTE: 
It is assumed the new EAS address provided by NAS layer is same as the one provided by application layer (if provided).

11. If the SMF triggers the UPF addition, relocation, or removal, the user plane reconfiguration is performed. 
The following procedure addresses the improvements on “Notification of user plane management event” specified in TS 23.502 [3], in order to use above AF notification together. 

[image: image3.emf]AF SMF PCF NEF UPF

2a. Nsmf_EventExposure_Notify

(Early Notification)

2b. Nnef_TrafficInfluence_Notify

(Early Notification)

4a. Nsmf_EventExposure_Notify

(Late Notification)

4b. Nnef_TrafficInfluence_Notify

(Late Notification)

3. UPF addition, relocation or removal

1. AF notification trigger met

2c. Nsmf_EventExposure_Notify(Early Notification)

4c. Nsmf_EventExposure_Notify(LateNotification)

2d. Nnef_TrafficInfluence_AppRelocationInfo

2f. Nsmf_EventExposure_AppRelocationInfo

4d. Nnef_TrafficInfluence_AppRelocationInfo

4f. Nsmf_EventExposure_AppRelocationInfo

2e. Nsmf_EventExposure_AppRelocationInfo

4e. Nsmf_EventExposure_AppRelocationInfo


Figure 6.X.2-2: Improvements of Release 16 “Notification of user plane management event”
It assumes that the SMF has subscribed to the AF as described in step 3 of Figure 6.X.2-1.
In addition to those steps as explained in clause 4.3.6.3 of TS 23.502 [3], the below steps are applicable.
Step 2d/e/f: AF may provide the changed AS IP address with the response on successful application relocation.

Step 4d/e/f: AF may provide the changed AS IP address with the response on successful application relocation.

After getting the changed AS IP address from AF, the SMF may send it to the UE via NAS PCO. The UE NAS layer forwards it to the upper application layer, and the UE application layer can immediately recognize the changed AS IP address and use it.
6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

SMF:

-
subscribes the event on application server change to the AF (directly or via NEF)
-
sends the changed AS IP address received from AF to the UE via NAS PCO
AF:

-
provides the changed AS IP address after the successful application relocation based on SMF subscription (directly or via NEF)
UE:
-
NAS layer receives and forwards AS IP address sent by the network to the upper layer
-
informs the network of their capability to support NAS PCO solution.
-
Impact on UE kernel, operation system kernel (e.g. Android kernel) to support to identify and exchange the AS IP address.
-
Impact on HTTP adaption layer when it is applied.

-
Impact on Edge Enabler Client, when it is applied.

-
Application client recognizes the new EAS IP address provided by the lower layer and switches to the new EAS.
* * * * End of Changes * * * * 
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