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Abstract of the contribution: This contribution proposes to resolve ENs in solution #31.

[bookmark: _Hlk514274591]1		Discussion
This contribution proposes update solution #31 to resolve ENs.
2		Proposal
The following change is proposed for TR 23.748.
[bookmark: _Toc30694660][bookmark: _Toc31096574]<<< Start of changes >>>
[bookmark: _Toc43317425][bookmark: _Toc43374897][bookmark: _Toc43375358][bookmark: _Toc43801882][bookmark: _Toc43806148][bookmark: _Toc43806455]6.31	Solution #31 Application Relocation with UE assistance
[bookmark: _Toc43317426][bookmark: _Toc43374898][bookmark: _Toc43375359][bookmark: _Toc43801883][bookmark: _Toc43806149][bookmark: _Toc43806456]6.31.1	General
UE may have a communication with an EAS. When UE moves, new UPF may be selected (i.e. ULCL insertion or new PDU Session with new UPF for SSC mode 2/3) and a new EAS may be available at the new edge computing environment which can be accessed via the new UPF. To better serve the UE, the EAS relocation is needed. The EAS relocation may also be initiated from the application side, e.g. due to the load condition of the EAS.
If application has state, the EAS relocation needs to be coordinated with UE to avoid packet loss. Also during EAS relocation, the application state will be synchronized between old EAS and new EAS.
Considering in many cases, the application runs over connection based transport layer, e.g. for HTTP based application, it usually runs over TCP. The transport layer has states, which are usually managed by OS of the EAS. Between the old EAS and the new EAS it is difficult to synchronize the transport layer state of the application. In this solution, it assumes that only the application layer state is transferred from old EAS to the new EAS. The transport layer state does not need to be synchronized.
The proposed solution support EAS relocation especially when it does not support notifications of EAS change to UE via application layer, and EAS change notification is delivered to UE via ePCO of NAS message.
[bookmark: _Toc43317427][bookmark: _Toc43374899][bookmark: _Toc43375360][bookmark: _Toc43801884][bookmark: _Toc43806150][bookmark: _Toc43806457]6.31.2	Procedure for EAS relocation


Figure 6.31.2-1: Application Relocation with UE assistance
1.	If the EAS relocation for this application needs coordination from 5GC, the AF subscribes to late and early notification. The AF request may include the application relocation possibility indication and the 'AF acknowledgement to be expected' indication. The AF request may also indicate no DNAI change to 5GC for this application if the service continuity need to be supported.
2.	The PCF generates PCC rules based on the AF request and provides the PCC rules to the SMF. This step may happen during establishment of the PDU Session or during modification of the PDU Session.
3.	The SMF determines to select a new UPF, e.g. a new ULCL/L-PSA is to be inserted. The trigger of the new ULCL/L-PSA insertion may be triggered due to UE mobility.
4.	Based on the subscription, the SMF may send an early notification to the AF, including the corresponding DNAI.
5.	The AF may select a new EAS based on the new DNAI. This step may be triggered by step 4, or by application layer events, e.g. load condition of the old EAS. In the latter case, the AF may select a new EAS and determine the DNAI(s) based on local configuration or relocation-related information (e.g. delay and UE location info) obtained from 5GC (e.g. SMF).
6.	Based on the trigger of the EAS relocation, the AF gives a feedback to SMF.
6a. If the EAS relocation is triggered by SMF notification, the AF sends a positive response to the early notification to the SMF.
	In the positive response, the AF includes information to be provided to the UE, including either the address of the new EAS or indication for application server relocation, corresponding DNAI and its FQDN selected by the AF. The AF may further include a UE port number, if available. The UE port number identifies a port at the UE side that the UE uses to connect to the source EAS. 
6b. If the EAS relocation is triggered by EAS, the AF request for the edge application relocation is sent to the PCF. It includes the information of target application server (the information of target application server may be the information on the target application server for the application (e.g. the IP address of the target application server), or the indication for application server relocation (e.g. a trigger for UE re-initiating DNS Query for the application) , corresponding DNAI and the FQDN of the target application server).
	The PCF updates the PCC rule with the information received to the SMF.
7.	If a new DNAI is received, the SMF insert the new ULCL and new L-PSA, which is better serves the new EAS.
NOTE 1:	If I-SMF is involved in the PDU Session, the I-SMF receives the configuration information (e.g. new DNAI) for UL-CL/L-PSA, the detailed procedure is defined in TS 23.502 [3].
8.	The SMF sends a PDU Session Modification Request NAS message with AS change notification information in ePCO to UE. In the AS change notification information, the SMF includes either the new EAS address or trigger for UE initiating DNS query, and its FQDN. If the AF response includes a UE port number, the SMF includes the UE port number in the AS change notification. The FQDN and/or the UE port number are used to identify which application needs to change EAS.
Editor's note:	It is FFS how to identify and exchange new EAS's information (new EAS address and its FQDN and/or the UE port number) from NAS layer to the application client in the UE.
Editor's note:	UE and SMF NAS IP address update support needs to be evaluated. The impact on this solution of this scenario requires FFS, where one possible alternative for providing the EAS new IP address to the application client is to go via application layer.
NOTE 2:	How to exchange the new EAS's information (new EAS address and its FQDN and/or the UE port number) with the application client is the UE internal implementation.
NOTE 3:	It is assumed the new EAS address provided by NAS layer is same as the one provided by application layer (if provided).
9.	When the UE receives AS change notification information of the ePCO of the PDU Session Modification Command message, it delivers the information to upper layer, e.g. the NAS layer interacts with OS, and the OS or adaption layer (if exists) need to support identifying the corresponding application per received the FQDN and UE port number. 
If trigger for new DNS query has been received, UE first discovers the new EAS via DNS. The UE establishes a new connection with the new EAS. The UE may send the application layer UE identifier to the new EAS via the new connection. The application layer UE identifier is used to associate the new connection with the received application state from old EAS. For the traffic to the new EAS address it is steered to the new EAS at the UL-CL 2.
10.	The UE sends PDU Session Modification Ack NAS message to SMF.
11.	The SMF sends a late notification to the AF.
12.	The AF starts to synchronize the application state from the old EAS to the new EAS if it is needed. The details of how the application state is synchronized is out of scope of 3GPP specification.
13.	The AF sends a positive response to the late notification to the SMF after the application state synchronization.
	If packet loss less is required, the AF includes an indication for UE to suspend uplink data temporarily in step 6, and SMF includes the indication in step 8. The UE stop sending uplink packets to the application. Correspondingly, in step 13, the AF includes a Resume indication, and the SMF forwards the Resume indication to UE. After UE receives Resume indication, the UE restart to send uplink packets of the application. The UE may buffer the uplink packets after receives Suspend indication.
NOTE 4:	The UE drops packets in the case of buffer overflow.
[bookmark: _Toc43317428][bookmark: _Toc43374900][bookmark: _Toc43375361][bookmark: _Toc43801885][bookmark: _Toc43806151][bookmark: _Toc43806458]6.31.3	Impacts on services, entities and interfaces
AF:
-	AF provides either EAS IP address or indication for application server relocation, and FQDN to UE via SMF
-	AF indicates UE to suspend or resume the uplink traffic via SMF
SMF/PCF/NEF:
-	SMF/PCF/NEF support the transferring of the EAS IP address, indication for application server relocation, the suspend/resume indication to UE
UE:
-	Support to receive the new EAS's information (new EAS address and its FQDN and/or the UE port number, and the indication for UE to suspend uplink data) in NAS layer.
-	Support re-establish connection with target EAS based on received new EAS IP of target EAS in NAS layer.
-	Support suspend and resume the uplink transferring of application data in NAS layer.
-	Impacts to NAS layer, OS layer and application are foreseen, so as in their interfaces.
-	Application client layer recognizes the new EAS IP address provided by the lower layer and switches to the new EAS use it.


<<< End of changes >>>
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