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[bookmark: _GoBack]Abstract of the contribution: This contribution proposes updates to solution 31 to remove the related EN. 
1 Discussion
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.
There are already NAS messages that need to be provided to application layer in the UE. For example in the "Application Triggering" defined in clause 4.13.2 T23.502, the SMS (NAS message) can be delivered to the related Application. Similar approach can also be considered here. The NAS message may be first passed to OS and further be sent to APP by OS. So it is possible that the NAS information (new EAS address and its FQDN/UE port number) is transferred to the related Application client in the UE based on e.g. UE port number. The details is up to the UE internal implementation of a UE, but it is feasible. So it is proposed to remove this EN.
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.
The support of transfer the NAS information to the Application client as mentioned above is feasible. So we focus on the 2nd issue, i.e. provide the new EAS IP address to the UE via application layer signalling. 
We have not seen that alternative solution but guess the key part of that solution is that the EAS information is transferred via the Application layer signalling. It is feasible solution but some detail are unclear, e.g. when the EAS send this information? Thus we see some advantage to provide the new EAS address via 5GC network. As it can be seen from the signalling flow, the new EAS is provided to the UE only after the path to the new EAS is feasible. It can accelerate the UE side preparation. However if this information is transferred via the application layer, the Application Server is not aware when the UL-CL/BP to the new EAS is configured at the 5GC. If it is too early, the configuration may have not been completed. If it is too late, transition delay is longer. So what is the suitable time for Application Server send that information to the UE?  
Also on whether there are other alternative solution can be considered at the evaluation stage. So there is no need to have the editor’s note. Hence, it is proposed to remove it.

At S2#139e meeting, there are also another discussion on which part of UE is responsible for performing user plane buffering and whether it is in 3GPP scope. From our view the data buffering is similar as the packet transferring but not received the ACK from the peer side. So it can be at the application layer. How much data can be buffer is the application layer/UE vendor’s decision. 
2 Proposal
It is proposed to have the following changes in TR 23.748:



/************************** 1st Changes *************************/
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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 need 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.
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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. The AF also provides a relocation timer to indicate expected maximum time for application relocation.
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 AF also provides a relocation timer to indicate expected maximum time for application relocation.
	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. If PDU is of SSC mode 3, the SMF may use the relocation timer provided by the AF when calculating the PDU Session Address Lifetime of the existing PDU Session to be relocated.
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).
NOTE 4: Providing the new EAS address in the NAS layer can synchronize the path change at 5GS network. That means only when the path to the new EAS is available, the new EAS address is provided to the UE.
9.	When the UE receives the ePCO of AS change notification information within the PDU Session Modification Command message, it delivers the information to upper layer per the received information, e.g. 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 45:	The UE drops packets in the case of buffer overflow.
/*********************** End of Changes **********************/
3GPP
SA WG2 TD

image1.emf
PSA SMF PCF

Old AS ULCL 1

Local

PSA 1

3. ULCL selection 

Trigger

ULCL 2

Local

PSA 2

4.early Notification

6a.AF Response（New AS address）

New AS

8. NAS（New AS address）

13.AF response

UE 

9. Establish transport link with new AS

7.Insert ULCL 2/L-PSA2

11.late Notification

10.NAS Response

Packets

AF

1.AF request for influencing traffic routing and 

subscribing to DNAI change event notification

2.PCC rule

5.Reselect AS

12.Synchronize 

application state

6b.AF Request (New AS address）


Microsoft_Visio___11.vsdx
PSA
SMF
PCF
Old AS
ULCL 1
Local
PSA 1
3. ULCL selection Trigger
ULCL 2
Local
PSA 2
4.early Notification
6a.AF Response（New AS address）
New AS
8. NAS（New AS address）
13.AF response
UE
9. Establish transport link with new AS
7.Insert ULCL 2/L-PSA2
11.late Notification
10.NAS Response
Packets
AF
1.AF request for influencing traffic routing and subscribing to DNAI change event notification
2.PCC rule
5.Reselect AS
12.Synchronize application state
6b.AF Request (New AS address）
PSA
SMF
PCF
Old AS
ULCL 1
Local
PSA 1
3. ULCL selection Trigger
ULCL 2
Local
PSA 2
4.early Notification
6a.AF Response（New AS address, UL suspend indication）
New AS
8. NAS（New AS address, UL suspend indication）
14.AF response(Resume indication)
Buffered UL packets
9.Suspend UL traffic
UE
15. NAS(Resume indication)
10. Establish transport link with new AS
7.Insert ULCL 2/L-PSA2
12.late Notification
11.NAS Response
0.AF Request（App relocation indication, subscribe to early notification & late notification）
Packets
AF
1.AF request for influencing traffic routing and subscribing to DNAI change event notification
2.PCC rule
5.Reselect AS
13.Synchronize application state
6b.AF Request (New AS address, UL suspend indication）
Option a:
6c.PCC rule



