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Abstract: This contribution proposes a solution for Key Issue #2 – Edge Relocation in TR 23.748.
1. Introduction
We propose to include this solution for Key Issue#2 in TR 23.748.
START of CHANGES
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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: Edge Relocation triggered by a central AF
	
	X
	
	



[bookmark: _Toc25934676][bookmark: _Toc26337056][bookmark: _Toc26337097]NEXT CHANGE (All text is new)
6.X	Solution #X: Edge Relocation triggered by a central AF
6.X.1		Introduction
This solution addresses Key Issue #2: Edge Relocation, the scenario of Edge Application Server relocation with and without PSA and DNAI change. In order to evaluate and determine seamless change of Edge Application Server enablement, the solution proposes the EAS change is triggered by a central AF and updates packet handling and routing at UPF during EAS relocation and/or update the DNN with PDU session modification.
6.X.2		Functional Description
The proposal covers procedures for EAS change for UE edge application due to congestion, outage or any other unsuitability criteria, with added basis of UE inputs of RTT measurement (AF may also measure target EAS RTT for activity and/or other suitability criteria for EAS). 
The solution proposes to update packet handling instructions using AF requested influence of traffic routing for new or active PDU session(s) during EAS relocation with assistance from AF notification and buffer request at source UPF/PSA. There may be a change of UPF/PSA along with the change in EAS, depending upon the topology and final configuration.
[bookmark: _Hlk29322130]6.X.3		Procedures
The procedure in Figure: 6.X.3-1 shows the signalling flow of AF triggered Edge Relocation:
I-SMF
AF
EAS-2
EAS-1
UPF
PCF
SMF
UE

1. UE Registered to 5GC, connected with EAS-1 after PDU session setup with DNAI

2. UE(s)-EAS-1 RTT measurements sent to AF via UPF/PSA

3. Decision taken to change from EAS1 to EAS2


4. AF requested influence of traffic routing as described in TS 23.502 clauses 4.3.6.2 and 4.3.6.4


5. Npcf_SMPolicyControl_UpdateNotify_Request
N6 traffic routing information

6. Npcf_SMPolicyControl_UpdateNotify_Response

(Success)

7. SM session update with I-SMF, as described in TS 23.502 clause 4.23.9

Packet handling instruction change
8. N4 Session Modification Request


9. UPF Buffers App session from EAS-1

UP mapped to new EAS IP
10. N4 Session Modification Response

11. PDU Session Modification Command

(DNAI change)

12. PDU Session from EAS-1 to EAS-2 (Buffered data forwarding through new UPF/PSA)

13. PDU Session Modification Complete


Figure: 6.X.3.1-1: AF triggered Edge Relocation
1. 	UE is registered to 5GC. EAS details are shared to the UE after PDU session setup with DNAI as part of the Registration procedure. In this case, EAS-1 is the serving EAS for current application session.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. 	UE is sending periodic/aperiodic RTT measurements from EAS-1 to AF via UPF/PSA.
NOTE 1: This may be optional depending upon the PDU session status. Additionally, RTT measurements may be periodic/aperiodic depending upon the thresholds and timers defined by application. 
Editor's note:	How the RTT measurements are received by AF is FFS.
3.	AF decides to change the EAS serving the UE. 
NOTE 2:	The decision to change the EAS could be due to vendor change of EAS, EAS server congestion, downtime or any other outage event. 
NOTE 3:	The decision to change EAS/PSA could be triggered by the RTT measurements as the current RTT might be below threshold to guarantee QoS. The threshold based on which AF decides to relocate EAS is implementation specific. 
4.	AF notifies PCF about the change of EAS server for the UE or group of UEs, depending upon the cause of EAS change/DNAI update. This requires AF to be centralised with information of multiple PSAs and EASs available and serving the current location area of UE with application configurations. AF may initiate to influence traffic routing for the PDU session as described in TS 23.502 [3] clauses 4.3.6.2 or 4.3.6.4 depending upon the number of UE(s) impacted.
5.	PCF notifies the SMF with new PCC rules and updated EAS configuration received in step 4 via Npcf_SMPolicyControl_UpdateNotify_Request and initiates request to update N6 traffic routing information. If the "Indication of application relocation possibility" or "UE IP address preservation indication" attributes are included in the PCC rule, there may be no DNAI change and indication for no local PSA change respectively. 
6.	SMF informs PCF with a success as notification response.
NOTE 4: This may be followed by a Notification acknowledgement to AF for EAS application change.
7. 	Optionally, in case of I-SMF inclusion for target PSA/EAS/DNAI, SM session update shall follow procedures in TS 23.502 [3] clause 4.23.9 to update respective UPF/PSA(s). 
8.	SMF sends N4 Session Modification request for change of EAS and forwards the packet handling instructions (PDR/FAR) with buffer request. SMF shall configure the source UPF to forward traffic to the UL CL/BP to steer traffic towards target UPF.
NOTE 5:	In case of different UPF/PSA serving separate EASs, N4 Session modification Request is initiated for source UPF to buffer and target UPF for N6 traffic steering. In case there is no active session with the new UPF/PSA, N4 Session Establishment Request is initiated for the new session. 
9.	UPF/PSA buffers the Application session from the EAS-1 after the request from SMF.
NOTE 6:	In case of different UPF/PSA serving separate EASs, this Buffered DL data is forwarded from source to destination serving the target EAS and N6 packet handling rules are updated.
10.	N4 Session Modification response is sent from UPF to SMF. Packet handling rules are modified between source EAS and target EAS with the current PDU session.
11.	SMF modifies the PDU session (for impacted UEs) via PDU Session Modification Command to move the PDU session to EAS-2 in case of DNAI change.
NOTE 7:	Depending on SSC mode 2 or 3, SMF will setup the PSA anchor to EAS (2) before or after releasing the connection with EAS (1). 
NOTE 8:	In case of ETSUN, SMF shall follow SM modification with I-SMF according to TS 23.502 [3] clause 4.23.9.1.
12.	PDU session is moved from EAS-1 to EAS-2 with EAS IP change and application state is resumed between UE and EAS (2). In case of UPF/PSA change, buffered data is forwarded to target UPF/PSA.
NOTE 9: The Buffered state is resumed with Application status resume between UE and EAS-2.
13.	UE sends PDU Session Modification Complete for the current PDU session or new PDU session is requested to continue the session.

6.X.4		Impacts on existing entities and interfaces
-	UPF: Buffer the session for the duration of PDU session modification and EAS change. Packet handling instruction update including new EAS IP based on request from SMF.
-	AF/PCF: Forward the target EAS IP address with N6 traffic routing information including target EAS and SM modification.
-	AF: AF may request RTT information from target EAS before configuring it in traffic influence.

6.X.5 	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
End of CHANGES


