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Introduction
There are a few remaining open issues on slice re-mapping. In this contribution we are discussing the editors notes in section 6.1 and propose how to resolve them. 
We are also proposing some modification to the CN solution in section 6.2.8 to clarify how the solution can be used in scenario 4.
Discussion
Editor notes
In section 6.1 a number of editor’s notes are captured. Here an analysis of each editor’s note is carried out and proposals are made to resolve the notes.

Editor Note:  The study shall analyse the implications of slice remapping in these conditions, e.g. whether or not the remapping of a slice to the re-mapped S-NSSAI, may create an issue of overload in the re-mapped S-NSSAI. 
It is important that any solution to this issue  does not cause overload in other slices. Therefore, any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice.We propose to state the latter in the scenario description and remove the editors note. 

Proposal 1: It is proposed to capture in TR38.832 that for any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice. The editor’s note concerning this aspect is proposed to be removed.



Editor Note:  It needs to be analyzed how to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s). 
At RAN3 #110 new scenarios were added, relevant to the issue in the note. The scenarios are: 
Scenario 3 - “Moving back for slice resource shortage in case of Intra-RA mobility and Inter-RA mobility” and Scenario 6 – “Slice overload in RAN node in absence of mobility”
Scenario 3 is covering the case when there are sufficient resources to serve the UE at the original slice after HO. 
Scenario 6 is describing the case when overload occurss in current cell, but it is not stated that also slice recovery in absence of mobility should be studied. We propose that Scenario 6 is updated to also cover the slice recovery case.  With such update the edotor’s note can be removed.
Proposal 2: It is proposed to capture in TR38.832 that, for Scenario 6, It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. The editor’s note concerning this issue is proposed to be removed. 

Editor Note: It needs to be analyzed whether, for a well defined SLA and a correctly defined Registration Area in which the slice needs to be available, the slice services should be available also outside of the RA.
The scenario relative to this note requires specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services for the original slice are also required to be available outside such geographical area, potentially with a different QoS treatment. 
We propose to add this clarificationclarification to the scenario description and to remove the editor’s note.
Proposal 3: It is proposed to capture in TR38.832 that scenario 2 requires specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services for the original slice are also required to be available outside such geographical area, potentially with a different QoS treatment. The corresponding editor’s note can be removed with such clarification.


Clarification in section 6.2.8
In theThe solution presented in section 6.2.8 it is described how to apply the solution to scenario 2, but the solution is also applicable to scenario 4, so we propose to clarifyclarify this aspect in the text.

Proposal 4	It is proposed that section 6.2.8 in TR 23.823 is updated to state that the solution also applied to scenario 4. 
In the following, we provide a TP for 38.832832, including the proposed changes.

Conclusion
Proposal 1: It is proposed to capture in TR38.832 that for any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice. The editor’s note concerning this aspect is proposed to be removed.
Proposal 2: It is proposed to capture in TR38.832 that, for Scenario 6, It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. The editor’s note concerning this issue is proposed to be removed.
Proposal 3: It is proposed to capture in TR38.832 that scenario 2 requires specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services for the original slice are also required to be available outside such geographical area, potentially with a different QoS treatment. The corresponding editor’s note can be removed with such clarification.
Proposal 4	It is proposed that section 6.2.8 in TR 38.832 is updated to state that the solution also applied to scenario 4. 
Text proposal for TS 38.832
---------------------------Start of first Change---------------------------
[bookmark: _Toc49857379][bookmark: _Toc49857938]6	Study necessity and mechanisms to support service continuity
[bookmark: _Toc49857380][bookmark: _Toc49857939]6.1	Scenario and issue description
Editor Note: capture the description of scenario and issue.
Editor Note: The proposed scenarios listed in this clause remain to be evaluated and updated. 
The following two scenarios are considered to support service continuity.
Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility


Figure 6.1-1: Service interruption due to slice resource shortage
As shown by Figure  6.1-1, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node. At the time of handover, the target node fails to accept the UE with at least one of the ongoing S-NSSAIs due to e.g. high slice-related load at the target node. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 
It is important that any solution to this issue does not cause overload in other slices. Therefore, any solution that allows an UE on slice 1 to use resources dedicated to another slice should only be applied if there are enough resources available for the other slice. 
Editor Note:  The study shall analyse the implications of slice remapping in these conditions, e.g. whether or not the remapping of a slice to the re-mapped S-NSSAI, may create an issue of overload in the re-mapped S-NSSAI. 
Editor Note:  It needs to be analyzed how to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s). 

Scenario2: Non-supported slice in case of Inter-RA mobility


Figure 6.1-2: Service interruption due to slice not supported
As shown by Figure 6.1-2, the UE is moving towards an area that does not support at least one of UE’s ongoing slices. The target node fails to accept the UE with at least one of the ongoing S-NSSAIs. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 
[bookmark: _GoBack]This scenario is only valid if there is a specific SLAs, where the original slice is required to be available in a specific geographical area (TA/RA) and where services used on the original slice are also required to have continuity if moving outside the geographical area, potentially with a different QoS treatment than defined for the original slice.
Editor Note: It needs to be analyzed whether, for a well defined SLA and a correctly defined Registration Area in which the slice needs to be available, the slice services should be available also outside of the RA.

Scenario 3: Moving back for slice resource shortage in case of Intra-RA mobility and Inter-RA mobility


Figure 6.1-3: Moving back scenario due to slice resource shortage 
This is a continuation scenario of scenario 1. As shown by Figure 6.1-3, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node. At the time of handover, the source node may serve at least one of the S-NSSAIs with degraded performance, or already rejects at least one of the S-NSSAIs, due to e.g., high slice-related load at the source node. Meanwhile the target node can fully support these S-NSSAIs. 

Scenario 4: Moving back for non-supported slice in case of Inter-RA mobility


Figure 6.1-4: Moving back scenario due to slice not supported
This is a continuation scenario of scenario 2. As shown by Figure 6.1-4, at the time of handover, the source node may serve the UE with at least one of the S-NSSAIs not supported by the target node. The UE is moving towards an area that supports at least one of UE’s these slices.

Scenario 5: Slice resource shortage for MR-DC


Figure 6.1-5: Service interruption due to slice resource shortage in SN
As shown by Figure 6.1-5, the UE’s ongoing slice(s) is/are supported by both the MN and the SN. However, in case of SN addition or modification procedure, the SN fails to accept the UE with at least one of the ongoing S-NSSAIs due to e.g., high slice-related load at the SN. Under such circumstance, the services associated with these ongoing slices may be interrupted at the SN side. 

Scenario 6: Slice overload in RAN node in absence of mobility
It is possible that resource shortage happens for a slice 1 as in scenario 1. In this case, some ongoing PDU sessions associated to this slice 1 may be offered degraded service even in the absence of mobility.
[bookmark: _Hlk61535621]It is also possible that after taking an action to avoid resource shortage in slice 1, the resource shortage is resolved while the UE is still in the cell. In that case, any action taken can be reversed. 
---------------------------End of first Change---------------------------

---------------------------Start of second Change---------------------------


[bookmark: _Hlk54180351]6.2.8 Slice Remapping decision in 5GC
This solution is applicable for scenario 2, when a UE with bearers associated to a given slice, e.g. S-NSSAI1, wants to be handed over to a target cell and where S-NSSAI1 is not supported in the target cell. It is also applicable for scenario 4, when the UE later returns to the cell supporting the slice. At NG based HO, the AMF will detect that the target cell is not supporting S-NSSAI1 or that the Allowed NSSAI in the target cell for the UE does not include S-NSSAI1. The 5GC will then decide if the PDU sessions associated to S-NSSAI1 can be re-mapped to another slice. The new S-NSSAI is signalled with the HO Request, using legacy signalling, and there is no impact to the target gNB.
When Xn HO can be used, but the target gNB does not support all slices of an UE, the source gNB will use NG based HO instead, so that 5GC may re-map the slice. 
At the end of the HO the UE will be updated with the new Allowed NSSAI through legacy NAS procedures. The original slice will be included in the Rejected NSSAI, and the UE will not be allowed to access it as long as it stays in the current RA. Once the UE enters a newreturns to the old RA, it may request to add the original slice to the Allowed NSSAI, and the PDU sessions may be re-assigned to the original S-NSSAI1.
The granularity of slice remapping in this solution is per PDU session. The re-mapping decision can be based on slice awarenessawareness inavailabilityvin registration area, operator policy for slice re-mapping as well as the subscription of the UE.

System Impact
No impact on signalling protocols. gNB should be aware that re-mapping may be used, and select NG based HO when needed.

---------------------------End of second Change-----------------------------------------------------
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