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Abstract: This contribution proposes a potential way forward for KI#2: Edge relocation.
[bookmark: _GoBack]1. Summary and categorization of the solutions for KI#2
Currently there are 18 solutions for KI#2 captured in the TR 23.748. The solutions are on different aspects on supporting EAS relocaiton. For the sake of easier evaluation, it is proposed to categorize the solutions into three groups, see details in Table 1, Table 2 and Table 3:
· Group 1：Solutions assume L4 connection is kept during EAS relocation. Such solutions assume the UE-EAS L4 connection can be kept during EAS relocation, i.e. both applicatiton layer contexts and L4 layer contexts are be reused on new EAS. So the main issues to be resolved are how to avoid packet loss(sol #27, #38) and how to realize N6 routing(sol #30, #33).
· Group 2：Solutions assume L4 connection need to be re-established during EAS relocation. Such solutions assume the UE-EAS L4 connection cannot be kept during EAS relocation. 
In Group 2, some of the solutions (sol #23, #24, #25, #28, #32, #37) focus only on how EAS can be re-discovered (e.g. by NAS or by new DNS query or by HTTP redirect), and rely on non-3GPP mechanisms (e.g. HTTP or QUIC) to support application seamless migration.
while some other solutions(sol #31,#34,#39) further covers how to support application seamless relocation by 3GPP layer.
· Group 3：Other solutions: These solutions focus on specific aspects that not comparable with other solutions.
· Table 1: Categorization of the solutions in Group 1
	Commonality
	Categories
	Solutions for Group 1
	Summary of solutions

	Keep L4 connection during EAS relocation
	C1: On how to avoid packet loss
	#27: Reducing packet loss during EAS relocation
	1. New PSA buffers the uplink data until the AF indicates the successful application relocation.
2. Old EAS starts to perform relocation only after it ensures there is no packet flying on N6.

	
	
	#38: EAS change with reducing packet loss in uplink
	1. New local PSA buffers the uplink data until the AF indicates the successful application relocation.
2. Forwarding tunnel between old PSA and new local PSA to avoid packet loss in uplink.

	
	C2: On N6 routing issue
	#30: UE Agnostic EAS IP address replacement for traffic subject to edge computing
	Local PSA enforces the EAS IP address replacement.

	
	
	#33: IP preserving PSA relocation
	SMF indicates the UE to preserve IP address and upper layer network context bound to the first PDU Session.
N6 routing is based on the tunnel between the EAS to the PSA or Proxy-ARP functionalities.



· Table 2: Categorization of the solutions in Group 2
	Re-establish L4 connection during EAS relocation
	C3: On how to perform/trigger EAS rediscovery 
	#23: DNS for AS 
Discovery at Edge 
Relocation
	When re-establishing a PDU Session, the OS 
notifies the application clients of new IP 
connection to trigger a new DNS query request.

	
	
	#24: Support of edge relocation, triggering of new DNS query by the UE
	SMF triggers UE to re-discovery EAS by sending the ICMP packet via UPF.

	
	
	#25: Seamless Change of Edge for Stateful Applications
	A global anycast address and a local anycast address are used for EAS relocation.

	
	
	#28: Supporting application server change based on AF notification
	New EAS IP address is provided by the AF and is sent to the UE via NAS PCO.

	
	
	#32: UE DNS cache flush
	SMF sends a DNS re-resolution indication to UE to tell UE to rediscover the EAS in the indicated area.

	
	
	#37: AF-based EAS End-Point-Address update via External Parameter Provisioning
	AMF pushes the new EAS IP address to the UE via UE configuration update procedure or by triggering UE re-registration.

	
	C4: Besides EAS rediscovery, also covers how to support seamless application relocation by 3GPP layer

	#31: Application Relocation with UE assistance
	1. New EAS IP address is sent to the UE via NAS PCO or the SMF sends a NAS message to trigger for UE initiating DNS query.
2. UE buffers UL data until the AF sends a Resume indication to the UE via SMF.

	
	
	#34: Local DN notification to the UE during UL CL operations
	1. SMF provides local DN notification including IP address range and local DNS server address to the UE. 
2. The UE supports to handle the local DN notification control (such as refresh/maintain DNS cache information related with the local DN or remove/maintain Layer 4 context related with local DN) if it received by the SMF.

	
	
	#39: EAS relocation coordinated with PSA change
	Two MPTCP subflows of one MPTCP session is established, one is between the UE and old local PSA, the other is between the UE and new local PSA.



Table 3: Summary of the solutions in Group 3
	Solutions for Group 3
	Summary of solutions

	#26: Persistent address allocation for mobile 
UEs that need MEC access
	SMF allocates a persistent address for a UE.  

	#29: CN-based edge relocation
	AF indicates the SMF that the application server relocation is transparent to the UE. 

	#35&#36: Edge relocation considering with user plane latency requirement 
	When SMF or AF makes relocation decision, considering the delay requirement for data path.

	#40: Seamless change of Edge Application Sever for stateful applications by caching application status information in NEF
	NEF transfers the application status information from the old AF/EAS to the new AF/EAS. 


2. Proposals for way forwards 
Proposal 1: It is proposed to evaluate the solutions of Group 1 and Group 2 based on the categorization and sort out the optimal solutions for each category as the basis for normative specifications. 
Proposal 2: Solutions in Group 3 should be evaluated separately based on the conclusion of the solutions for above categories.
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