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Abstract of the contribution: This contribution specifies service continuity on simultaneous connectivity over source and target PSA.

1 Discussion
This contribution addresses the following text from TR 23.748 conclusions (clause 9.2.3.):
“Solution #51 solves KI#2 EAS rediscovery for all connectivity models using Rel-16 enablers specified within the scope of SA2 with and depends on application implementation. Whether the requirements to application layer are feasible can be further discussed in normative phase.”
Solution #51 described how simultaneous connectivity over former and new PSA (i.e. PSA coexistence) can be used to build service continuity. This approach is valid for all connectivity models: if distributed anchor is deployed then SSC#3 is needed, and if Session Breakout is deployed, the procedure for simultaneous change of BP/ULCL & Local PSA is needed. The Procedures are described in TS 23.502 [3].
When at EAS Rediscovery both EAS and PSA change, simultaneous connectivity to Application over former and new PSA allows the application to build its own EAS relocation solution and minimize the impact on latency: 
-  If the decision for when to start using target EAS is taken by the application, that can consider application specific aspects, like for example, the time interval between packets, end of a video frame, etc to minimize impact on latency.
-  When there are multiple applications on a PDU Session, if connectivity over the former PSA is maintained for some time, each application can schedule EAS relocation to suit the application specific needs without interfering with the other applications.
The stateful applications can implement EAS relocation upon this capability of having dual connectivity during a transient period. The MNO chosen connectivity model is not relevant which simplifies the application design (the network exhibits a unique behaviour towards the application layer). 
This is a feasible requirement for the application layer. Examples follow of possible EAS migration procedures. They illustrate the feasibility of this approach. They are part of the application implementation and fall out of 3GPP specification scope:
-  The Application server can recreate the service context when first contacted by the client using a Context Id: when suitable, the application client sets up a connection to the target EAS including a Context Id. The target EAS uses this Context Id to retrieve the latest service context available and any subsequent updates if needed.
-   The Application server can recreate the context when first contacted by the client using a Context Id: the application client sets up a connection to the target EAS but for some time it sends traffic to both, source and target EAS. This way, it triggers the context migration before the actual EAS switch.  
-   The source Application server is able to provide the client with switching instructions at EAS reselection: upon UE request (if UE selected) or as an EAS initiative (if server selected), the source EAS provides the Application client with switching instructions while it continues to serve traffic and drives any context migration towards the selected target EAS.

The alternatives described are fully compatible with the DNS based Discovery procedures specified. The Run-time coordination is not required but may enhance the procedure e.g. preparing or providing further guidance for the EAS relocation.
	Proposal
The proposal is to introduce the following changes in TS 23.548.

********************************Start Change********
[bookmark: _Toc66711847][bookmark: _Toc66367713][bookmark: _Toc66367650]6.3	Edge Relocation
[bookmark: _Toc66711848][bookmark: _Toc66367714][bookmark: _Toc66367651]6.3.1	General
Annex X describes example procedure for EAS relocation on Release 16 capabilities.
********************************End Change********
********************************Start Change********
[bookmark: definitions][bookmark: _Toc66367670][bookmark: _Toc66367733][bookmark: _Toc66711867][bookmark: _Toc66367659][bookmark: _Toc66367722][bookmark: _Toc66711856]Annex X (Informative):
EAS Relocation on Simultaneous Connectivity over Source and Target PSA
This annex describes how EAS relocation can make use of network capabilities that, at PSA change, provide simultaneous connectivity over the source and the target PSA during a transient period. 
At PSA change, simultaneous connectivity to Application over former and new PSA allows the application to build its own EAS relocation solution and minimize the impact on latency: 
-  If the decision for when to start using a target EAS is taken by the application, this decision can consider application specific aspects, like for example, the time interval between packets or end of a video frame to minimize impact on latency.
-  When there are multiple applications on a PDU Session, if connectivity over the former PSA is maintained for some time, each application can schedule EAS relocation to suit the application specific needs without interfering with the other applications.
The procedure is shown in below figure A.x:


Figure A.x: EAS Relocation on Simultaneous Connectivity over Source and Target PSA
The user has established a PDU Session. This PDU Session has a local PSA (source L-PSA), which could be the PSA of a PDU Session with distributed anchor connectivity or one additional local PSA of a PDU Session with Session Breakout. There has been a EAS Discovery procedure as described in clauses 6.2.2.2 and 6.2.3.2 (the procedure is conditioned to the connectivity model) for one or more applications. Application traffic is served by source EAS over the PDU Session local PSA.
1.   User mobility triggers SMF to select a new local PSA (target L-PSA) that is closer to the user at current user location. In this scenario, the re-anchoring procedures that provide Simultaneous Connectivity over Source and Target PSA are described in TS 23.502 [3]:
-   For Distributed Anchor, in clause 4.3.5.2 for Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions, and in clause 4.3.5.3. for Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session.
-    For Session Breakout, in clause 4.3.5.7 for Simultaneous change of Branching Point or UL CL and additional PSA for a PDU Session.
2.   When the connectivity is available on target L-PSA, the connectivity via source L-PSA is still available during certain time (that is provisioned and controlled as described in these TS 23.502 [3] procedures). The application traffic can continue to run over the established UE-EAS connections.
3   The EAS Rediscovery Procedures described in clauses 6.2.2.3 and 6.2.3.3 allow the UE to discover a new EAS (i.e. target EAS) for the application that is closer to the UE over the new path (there could be multiple triggers as described in those respective clauses). If multiple applications are being served by this PDU Session, each of them performs rediscovery. This discovery procedure may lead to EAS reselection. 
4    New L4 connections may now be established between the UE and the target EAS with the following considerations:
-   For Distributed anchor or session breakout with MH, the UE uses the IP address /prefix associated with the target PSA (that is referred to as IP#2 in A.x).
-   For Session breakout with ULCL, there has not been connection/IP address change. Same IP address is still used by UE (that is referred to as IP#1 in figure A.x). 
NOTE 1: If Session Breakout is used for connectivity, and if the application wants to build service continuity on simultaneous connections, source EAS and target EAS cannot share the same IP address (e.g. by using anycast).
EAS Relocation may involve EAS context migration in the case of stateful applications. Examples follow of possible EAS relocation procedures. These are part of the application implementation details and fall out of 3GPP specification scope:
-  The Application server can recreate the service context when first contacted by the client using a Context Id: when suitable, the application client sets up a connection to the target EAS including a Context Id. The target EAS uses this Context Id to retrieve the latest service context available and subsequent updates, if needed.
-   The Application server can recreate the context when first contacted by the client using a Context Id: the application client sets up a connection to the target EAS but for some time it sends traffic to both, source and target EAS. This way, it triggers the context migration before the actual EAS switch.  
-   The source Application server is able to provide the client with switching instructions when a new EAS is selected: upon UE request (if UE selected) or as an EAS initiative (if server selected), the source EAS provides the Application client with switching instructions while it continues to serve traffic and drives any context migration towards the selected target EAS.
NOTE 2: This application procedure may be designed to solve EAS relocation in all scenarios, not only when triggered by Edge Relocation, which may simplify the application design. 
5     At some point all traffic for all applications in this session are sending traffic to their target EAS only and traffic ceases over the source L- PSA. The source L-PSA is then released. The timers should be set to allow EAS relocation.
6     UE only maintains connection(s) to target EAS(s).


*********************************Stop Change********
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