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1. Introduction
In RAN3 #111-e meeting, the RAN3 sent a LS to request SA2 to examine the candidate solutions and provide the assessment on CN impact/System level impact on enhancement of RAN slicing [1]. In SA2 #143-e meeting, the SA2 sent the reply LS to RAN3 [2]. In this contribution, we analyze the candidate solutions to support Scenarios 2 and 4, and also provide our view on it.

2. Discussion
RAN3 sent a LS to request SA2 to examine the candidate solutions and provide the assessment on CN impact/System level impact on enhancement of RAN slicing [1]. The RAN3 also postponed the potential solution selections for Scenarios 2 and 4 until SA2’s feedback. In SA2 #143-e meeting, the SA2 sent the following reply LS [2]:

	SA2 Reply LS [2]:

…
SA2 has examined the candidate solutions described in RAN3 TR 38.832 for slice service continuity from a feasibility and preference standpoint and would like to give the following feedback:
The scenarios described in the TR are valid.
From SA2 standpoint, solutions with no CN and UE impact are feasible, and can address scenarios 1, 3, 5, 6. 

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


As highlighted one above, the SA2 confirmed that Scenarios 2 and 4 are valid. Therefore, the RAN3 needs to specify the solutions for Scenarios 2 and 4 during normative phase.
Proposal 1: The solutions to support Scenarios 2 and 4 should be specified in normative phase. 

However, since there is no enough time to fully study the candidate solutions in TR 38.832, the SA2 also mentioned that RAN3 is encouraged to find alternative solutions without or limiting such impacts.
Observation 1: The solutions to support Scenarios 2 and 4 need to have limited or no CN/UE impacts.
Based on the SA2 reply LS, the RAN3 needs to down-select the solutions for Scenarios 2, 4. According to Table 6.3-1 in TR 38.832 [3], Solution 6.2.2 without CN involvement requires the new functionality to support the new handover case, where the UE is connected to target but source maintains UE signalling connection with CN, thus resulting in the critical CN/UE impact. Also, this solution cannot cover all deployment scenario because it requires Xn connectivity between NG-RAN nodes. Therefore, this solution needs to be ruled out. 
Proposal 2: Solution 6.2.2 without CN involvement should be ruled out.
As shown in Editor’s note in Clause 6.2.1.2.1.4, RAN3 cannot evaluate Solution 6.2.1.2.1.4 (5GC Solution based on SSC-mode 3) because this solution is CN-centric and requires confirmation from SA2. Specifically, this solution needs to modify the “SSC mode 3” procedure in CN, thus resulting in the critical CN impact. Note also that according to TS 23.501, the allowed NSSAI does not include the S-NSSAI which is not supported by the NG-RAN. However, this solution assumes that the new allowed NSSAI temporarily includes the slice not supported in target NG-RAN node. Also, this solution is not feasible because service continuity is not supported if the application layer does not support IP address change. Therefore, this solution needs to be ruled out.
Proposal 3: Solution 6.2.1.2.1.4 (5GC Solution based on SSC-mode 3) should be ruled out.
Therefore, the following candidate solutions can be considered to support Scenarios 2 and 4:
· Solution 6.2.1.1.1 (Slice Re-mapping policy configured by OAM),
· Solution 6.2.1.1.2 (Slice Re-mapping policy configured by CN (during NG setup)),
· Solution 6.2.1.1.3 (Slice Re-mapping policy configured by CN (during PDU session setup)),
· Solution 6.2.4 (Slice Remapping decision in 5GC).
In Solutions 6.2.1.1.1 and 6.2.1.1.2, since the re-mapping policy is not related to UE-specific information, the re-mapped S-NSSAI by the target NG-RAN node may not match any of the Subscribed S-NSSAIs for the UE. Therefore, the CN rejects the PDU Session associated with the re-mapped S-NSSAI. In this case, the slice re-mapping seems to be useless. However, in Solutions 6.2.1.1.3 and 6.2.4, the CN can take into account the UE subscription information (e.g., Subscribed S-NSSAIs) to properly determine the re-mapping policy. Therefore, Solutions 6.2.1.1.1 and 6.2.1.1.2 need to be ruled out.
Proposal 4: Solutions 6.2.1.1.1 and 6.2.1.1.2 should be ruled out.
If the NG-RAN node performs the slice re-mapping, the NG-RAN node shall inform the slice re-mapping decision and re-mapped slice to the CN e.g., for slice quota check, charging. Therefore, Solution 6.2.1.1.3 requires the signaling to inform the slice re-mapping decision to CN. However, this can be easily resolved by including the slice re-mapping decision into the NGAP signaling (e.g., Path Switch Request Ack, Handover Request Ack). 
However, in order to change the slice of the on-going PDU session, the AMF should indicate the slice re-mapping decision to the relevant NFs (e.g., SMF, UPF, PCF, CHF) that is associated with the PDU Session. Therefore, for both solutions, a new intra-CN procedure is needed to change the slice for an ongoing PDU session. Note also that both solutions require a new NAS signaling with the UE in order to associate an ongoing PDU Session to a new S-NSSAI. Therefore, for Solutions 6.2.1.1.3 and 6.2.4, the cooperation with the SA2 is needed during the normative phase. 
Proposal 5: Solutions 6.2.1.1.3 and 6.2.4 should be selected for normative work to support Scenarios 2 and 4 with the enhancement to change the slice of the on-going PDU session in CN and UE.
Proposal 6: It is proposed to agree the corresponding TP in the appendix.
3. Conclusion
In this contribution, we focused on the down-selection for the solutions to support Scenarios 2 and 4, and then provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The solutions to support Scenarios 2 and 4 should be specified in normative phase.
Proposal 2: Solution 6.2.2 without CN involvement should be ruled out.
Proposal 3: Solution 6.2.1.2.1.4 (5GC Solution based on SSC-mode 3) should be ruled out.
Proposal 4: Solutions 6.2.1.1.1 and 6.2.1.1.2 should be ruled out.
Proposal 5: Solutions 6.2.1.1.3 and 6.2.4 should be selected for normative work to support Scenarios 2 and 4 with the enhancement to change the slice of the on-going PDU session in CN and UE.
Proposal 6: It is proposed to agree the corresponding TP in the appendix.
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5. Appendix : TP for TR 38.832 v0.5.0
This appendix provides the Text proposal for TR 38.832 v0.5.0 based on the proposal of this contribution.

----------------Start of the First Change---------------
7.2
Conclusion on service continuity
Conclusions on Scenarios:

Scenario 3-6 can be regarded as the extension of Scenario 1-2, where Scenario 1,3,5,6 are caused by slice resource shortage, while Scenario 2 and 4 are caused by non-supported slice.
For those scenarios caused by slice resource shortage, the situations of resource shortage or overload may exist in RAN, provided that pre-configured policies allow serving this slice even when slice resources are exhausted, under such conditions, Scenario 1,3,5,6 are valid scenarios.
For those scenarios caused by non-supported slice, scenarios 2 and 4 are valid if there is a specific pre-configured policy, where the original slice is required to be available in a specific geographical area and its slice services are required to have continuity even outside of such geographical area.
Conclusions on Solutions for Scenarios 1, 3, 5, 6:
The solutions to support following RAN slicing scenarios are recommended by RAN3 to be specified in normative phase:
-
Resource shortage in case of Intra-RA mobility
-
Slice resource shortage for MR-DC
-
Slice overload in RAN node in absence of mobility
Solutions are expected to be refined during normative phase after feedback from SA2 and SA5.
Conclusions on Solutions for Scenarios 2, 4:


The following solutions to support Scenario 2 and 4 are recommended by RAN3 to be specified in normative phase:

-
Solution 6.2.1.1.3 (Slice Re-mapping policy configured by CN (during PDU session setup)),
-
Solution 6.2.4 (Slice Remapping decision in 5GC).
The following enhancements will be also progressed in the normative phase based on feedback from SA2 and CT1:

-
New intra-CN procedure to change the slice for an ongoing PDU session,
-
New NAS signaling with the UE in order to associate an ongoing PDU Session to a new S-NSSAI.
-----------------End of the First Change---------------
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