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Introduction
At last RAN3#110, RAN3 sent an LS in [1] to SA2 to evaluate solutions in order to finalize the RAN3 study item on “Service Continuity for Slicing” [2]:  
RAN3 kindly requests SA2 to examine the candidate solutions and provide the assessment on CN impact/System level impact, if any is foreseen. 
The RAN3 solutions are captured in the last version of the RAN3 TR 38.832 [3].
At this RAN3#112, RAN3 receives the response from SA2 in [4]. First SA2 confirms the selection of RAN3 concerning the scenarios 1,3,5,6 i.e. for slice resource shortage:
From SA2 standpoint, solutions with no CN and UE impact are feasible, and can address scenarios 1, 3, 5, 6. 

Then for scenarios 2,4 i.e. slice not supported by target, SA2 confirms that solutions would impact CN and UE. SA2 somehow ask RAN3 to “initiate” the down-selection taking as criteria to take solutions which either limit or remove the impacts to CN/UE:  
Regarding CN/UE impacting solutions addressing any scenario would require SA2 study and specification for the end to end solutions. RAN3 is encouraged to find alternative solutions without or limiting such impacts. 
Still, SA2 wants to be involved with the outcome of this work. 

Any further progress in RAN3 for CN and UE impacting solutions would need to be coordinated with SA2.

Removing CN or UE impact for the re-mapping solutions addressing scenarios 2,4 is almost impossible because a legacy UE would tear down the PDU session in those scenarios, as explained during the study.
The following paper therefore aims at down-selecting the solutions which would limit the UE/CN impacts.
Minimizing UE impacts for RAN3 re-mapping solutions
For the scenarios 2, 4 we first note from the RAN3 evaluation table 6.3-1 that solutions based on pure “resource management in NG-RAN nodes” (solutions 6.2.3 in the table) are not applicable (see column “applicable scenario”) and all remaining RAN3 solutions involve slice re-mapping. 
Besides, it was largely commented during the study phase that all these re-mapping solutions would not work for legacy UEs as reported through the RAN3 disclaimer in section 6.3:   

NOTE:
All solutions involving re-mapping do not work for legacy UEs when applied to scenario 2 and 4 because the UEs will release the PDU session when receiving the new Allowed NSSAI in the Register Update following the handover. Therefore, it is left to SA2 to investigate how to handle legacy UEs. 

Therefore, a pre-requisite to any re-mapping solution is to update UEs with lifting the restriction above:

Proposal 1: define a re-mapping “supporting UE” as a UE which will NOT locally tear down the PDU session when receiving an Allowed NSSAI not including the slice of the PDU session in the Register Update following the handover.
The second minimum impact for UEs is then to enable the network to discriminate those “supporting UEs” from the “legacy UEs” in order to not be disruptive for legacy UEs and avoid useless failing of the PDU session at handover. More precisely, it is necessary that a serving gNB is aware of which UEs are “supporting UEs” before triggering an upgrade/downgrade of slice.
Also, similarly for handovers, it is necessary that the source gNB needs to be aware which UEs are re-mapping “supporting” and which UEs are “non-supporting” (legacy UEs) so that it can hand over the UE to the target gNB not supporting the original slice only if it is a supporting UE. 
Proposal 2: serving gNB needs to learn which UEs are “re-mapping” capable or “supporting”. 
The least impacting solution is for the 5GC to learn this capability during a registration procedure and then 5GC can tell the gNB. For example, the 5GC can tell the serving gNB at Initial Context setup as shown below:
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Figure 6.2.x-1: Handling of legacy versus supporting UEs for scenario 2,4

As per SA2 request, we can coordinate this solution with SA2 since this would impact the registration procedure.
Proposal 3: feedback to SA2 that minimum UE impact of any re-mapping solutions require SA2 to have UE indicate its re-mapping supporting capability at register update and request SA2 support for this by LS.

Minimizing Network impacts for RAN3 re-mapping solutions

Assuming the minimum UE impacts above-described are done in order to avoid legacy UEs failure, we can see that re-mapping solutions can be categorized whether the re-mapping decision is in NG-RAN (solutions 6.2.1 in the table 6.3-1) or in the 5GC (solution 6.2.4 in the table 6.3-1).

Given that slice is an end to end concept, re-mapping actions will inevitably affect the 5GC. This impact will be equivalent for the solutions in 6.2.1 and the solutions in 6.2.4. However, the 6.2.4 solutions present additional impacts and limitations:

· Handover limitation: the solution 6.2.4 forces to always do NG handovers and excludes Xn handovers. Solutions presented in 6.2.1 don’t have this limitation.

· Inefficiency of the handover: as reported in RAN3 evaluation table, solution 6.2.4 is less efficient because sometimes 5GC will select a re-mapped slice which target gNB cannot accept in the end because the slice is overloaded and the NG handover would fail. In contrast, in any solution of 6.2.1 the target gNB can select a re-mapped slice which is not overloaded among the list of possible re-mapped slices, and the problem would be avoided.

Given that SA2 ask RAN3 to select solution limiting the impacts we propose to eliminate solution where the re-mapping decision is in the 5GC.

Proposal 4: RAN3 to select one of the solutions described in 6.2.1 i.e. where re-mapping decision would be in the NG-RAN.  
Proposal
This paper has investigated the feedback from SA2 requesting to find/ down-select solutions which limit UE and Network impacts. As a result, it makes the following proposals:

Proposal 1: define a re-mapping “supporting UE” as a UE which will not locally tear down the PDU session when receiving an Allowed NSSAI not including the slice of the PDU session in the Register Update following the handover.

Proposal 2: serving gNB needs to learn which UEs are “supporting UEs”. 
Proposal 3: feedback to SA2 that minimum UE impact of any re-mapping solutions require SA2 to have UE indicating its re-mapping supporting capability at Register Update and request SA2 support for this as per the LS below.

Proposal 4: RAN3 to select one of the solutions described in 6.2.1 i.e. where re-mapping decision would be in the NG-RAN. 
Proposal 5: update the conclusion of the TR to select one of the solutions described in 6.2.1 i.e. where re-mapping decision would be in the NG-RAN.
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TP for TR 38.832

Conclusions on Solutions for Scenarios 2, 4:

RAN3 is not able to make any recommendations on solutions to support scenario 2 and 4 during the Study Item. RAN3 would like to postpone the feasibility of addressing scenario 2 and 4, including potential solution selection, until SA2’s feedback.
RAN3 makes the recommendation to select one of the solutions of section 6.2.1 where the re-mapping decision is done in the NG-RAN. Final selection among the solutions in 6.2.1 can take place in the work item phase. 
LS to SA2

3GPP TSG-RAN WG3#112


R3-21xxxx

E-Meeting, 17 – 27 May 2021

Title:
Response LS on Feedback on RAN WG3 service continuity solutions
Response to:
Reply LS on Feedback on RAN WG3 service continuity solutions (S2-2102068)

Release:
Rel-17

Work Item:
FS_NR_Slice

Source:
RAN3

To:
SA2

Cc:


Contact Person:


Name:
Philippe Godin

Tel. Number:
+33 1 6040 0304

E-mail Address:
philippe.godin@nokia.com

Attachments:


1. Overall Description:

RAN3 would like to thank SA2 for their feedback. SA2 requested to be informed of any progress in RAN3 for down-selection of service continuity solutions based on re-mapping for scenarios 2 and 4 for further coordination.

RAN3 has decided to select one of the solutions of section 6.2.1 where re-mapping decision is in NG-RAN. Exact final solution to be done during the work item phase.

Besides, RAN3 analyses that as minimum impact it is necessary that a UE signals its “re-mapping supporting” capability to 5GC during a register update. RAN3 would like to ask SA2 support for this addition. 

2. Actions:

To SA2 group:

ACTION: 
RAN3 would like to ask SA2 to take the above response into account. 
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