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Introduction

SA2 has received the LS from RAN3 in [1]. RAN3 is consulting SA2 to evaluate solutions in order to finalize the RAN3 study item on “Service Continuity for Slicing” [2]. The RAN3 solutions are captured in the last version of the RAN3 TR 38.832 [3].  
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 LS is directed to SA2 and SA5. RAN3 expects a feedback from SA5 on some of the solutions, some others are more from SA2 to evaluate. This paper will therefore concentrate on those solutions for which SA2 expertise is sought by RAN3. RAN3 is expecting SA2 to validate those solutions, then down select or give preference for some of those solutions.

Therefore, this paper is organized in two parts: validation/feasibility of the solutions, then feedback on preference.

Validity/Feasibility of the RAN3 service continuity solutions

RAN3 TR conclusions are organized by categorizing two types of scenarios of service continuity: scenarios related to slice resource shortage numbered scenarios 1, 3, 5, 6 and scenarios where the “slice is not supported at target” numbered scenarios 2,4.

For the scenarios 1,3,5,6 all solutions are feasible from SA2 perspective since the original slice (at source gNB) is also available at target side.

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. The feasibility or validity of all these re-mapping solutions can be questioned because they don’t 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. 

In order to support a re-mapping solution, it is then obvious that UEs need to be upgraded. Let us call them “supporting UEs”. For any RAN3 re-mapping solution to work, 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. 

Observation 1: All re-mapping solutions in RAN3 TR impact the UE and require that the source gNB can discriminate between re-mapping “supporting UEs” and “non-supporting UEs”. 
We suggest as simple solution to transfer this “supporting” capability of a UE over NAS Register Update, as other UE capabilities, and then let gNB know at the time of Initial Context Setup. One possible scheme would be as follows:
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Figure 6.2.x-1: Handling of legacy versus supporting UEs for scenario 2,4

· Step 1: UE informs 5GC that it supports and accepts re-mapping for some slices (i.e. supporting UE);

· Step 2: 5GC informs the NG-RAN node in turn during the Initial Context Setup whether it is a supporting UE;

· Step 3: Source NG-RAN takes this into account in its handover decision;

· Steps 4/5: After the handover the 5GC informs the supporting UE of the re-mapping action that took place and provides the new Allowed NSSAI excluding the non-supported slice;

· Step 5: The supporting UE takes this into account and does not locally release the PDU session (as legacy UE would have done). 

Proposal 1: feedback to RAN3 that feasibility of all re-mapping solutions require SA2 to specify a system solution for gNB awareness of re-mapping “supporting UEs” similar as the one above is specified by SA2.
Down-selection and Preferences among RAN3 solutions
Assuming that the feasibility conditions above-described are met 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 disadvantages:

· 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.

· Some Inefficiency: 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.
Proposal 2: Assuming proposal 1 is met, SA2 recommends 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 suggests the following feedback to RAN3 in reply LS: 

Observation 1: All re-mapping solutions in RAN3 TR impact the UE and require that source gNB can discriminate between supporting UEs from non-supporting UEs. 
Proposal 1: feedback to RAN3 that feasibility of all re-mapping solutions require SA2 to specify a system solution for gNB awareness of re-mapping “supporting UEs” similar as the one above is specified by SA2.
Proposal 2: Assuming proposal 1 is met, SA2 recommends RAN3 to select one of the solutions described in 6.2.1 i.e. where re-mapping decision would be in the NG-RAN. 

References

[1] R3-207231, “Response to LS Reply on Enhancement of RAN Slicing”.
[2] RP-193254, “Study on enhancement of RAN Slicing”.
[3] R3-211228, “Study on enhancement of RAN Slicing”, TR 38.832 V0.5.0, 2021-02.
3GPP

SA WG2 TD


