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Introduction
In recent RAN3 meeting, we sent one liaison to SA2 and SA5 to ask them to examine the candidate solutions for slice remapping and provide the assessment. The SA2 and SA5 sent back the response liaison in [1] and [2]. We will discuss solutions evaluation and provide the conclusion based on these response liaisons and the TR in this contribution.
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Discussion
In the TR38.832 [3]，we already have some conclusion on the scenarios and solution as below. But we didn’t make the final decision on normative work because some issue need to be assessed by other groups. We should wait for the SA2 and SA5 response.

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:

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.
From above description, we may be aware of there are two kinds of scenario we studied. One is slice resource shortage, another one is not supported slice. Also the solutions may categorize two kinds. One is resource reassigned for different slices. Another one is slice(S-NSSAI) remapping for different slices. 
SA5 is responsible for the OAM specification. They only assess the solutions about resource reassignment solutions. In their response liaison [2], they state their point view as below.
SA5 thanks 3GPP RAN3 for the LS on “Response to LS Reply on Enhancement of RAN Slicing” and would like to provide the following feedback to the solutions for supporting scenario 1 and scenario 2 in TR 38.832-030.

-
Regarding candidate solutions 6.2.1, 6.2.2 and 6.2.4, the need for and enforcement of remapping of S-NSSAI is outside the scope of SA5 and has not been discussed, but the management support needed can be provided as required.

-
Regarding candidate solution 6.2.3 (Configuration Based Solution), the concept of RRMPolicyRatio is available as defined by SA5. It may be modified to accommodate for local traffic situations. Shared resources are always available for contention. Resources with priority for certain slices are shared when not used. Dedicated resources cannot currently be shared outside the assigned group of slices. A study in SA5 may be needed if further capabilities are deemed required by RAN. Pre-emption is primarily a question for RAN3, where SA5 will provide management capabilities as required. RRMPolicy defined in TS 28.541 can therefore be useful for scenario 1 (Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility) without needing remapping between different S-NSSAIs but is not useful for scenario 2 (Non-supported slice in case of Inter-RA mobility).

-
Regarding candidate solution 6.2.5 (Slice resource re-partitioning), the concept of RRMPolicyRatio is available as defined by SA5. It may be dynamically modified to accommodate for local traffic situations, therefore re-partitioning resources (a.k.a reconfiguring ratios) between groups of network slices is possible. Shared resources are always available for contention. Resources with priority for certain slices are shared when not used, i.e. making the partition soft. A study in SA5 may be needed if further capabilities are deemed required by RAN.

-
Regarding solution 6.2.6, the concept of RRMPolicyRatio is configurable per cell, but not per frequency, as defined by SA5. Setting up DC or CA is outside the scope of SA5, but the management support needed can be provided as required by RAN.

-
Regarding solution 6.2.7 and 6.2.8, they are considered outside the scope of SA5 work.
In general, the defined shared resource for slices can be used by the defined slice group. The dedicated resource for specific slice cannot be shared. Also the re-partitioning resource between groups of network slices is possible. From solving the problem about resource shortage perspective, the existing SA5 specification can fulfill well the requirement. But the share resource solution cannot solve the issue of not supported slice cases.
Observation 1: Share resource among the slice group already supported by the existing SA5 specification.  

Proposal 1: Only resource management solution is used to solve the resource shortage case.
Proposal 2: The existing SA5 specification can be reused for Resource management solution. 
Regarding to the not supported slice scenarios, SA2 gave response to RAN3 liaison as below.  

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.
They mentioned the no CN impact solution for addressing the resource shortage case is feasible. So the above proposal 1&2 also is aligned with the SA2 point view. The resource management solution solves the resource shortage issue is good enough and cannot solve the not supported slice cases. The slice remapping solutions can solve the slice not supported issue.
Proposal 3: only slice remapping solutions are used to solve the not supported slice cases

SA2 state their wishing that they would suggest RAN3 selection solution without or limiting impaction on SA2 specification. 

In TR38.832 [3], we introduce several solutions for slice remapping. All the solutions will impact the Core Network. In the table 6.3-1 in 38.832[3], we may find the impaction level on SA2 specification. The slice remapping policy can be provided by CN or OAM. The remapping level may be in slice level, UE level or PDU session level. Anyway if the slice remapping happened, the NAS message should be used to coordination between UE and CN. To simplify the specification work, the slice level remapping can be supported. The UE level PDU session slice remapping can be specified in the future release. The remapping policy can be configured when NG setup or configuration update.

Proposal 4: slice level remapping should be specified and UE/PDU session level remapping can be specified in future release.

Proposal 5: the remapping policy provided by CN should be specified

When the Xn connected is not available, the slice remapping via NG handover should be supported. But it does not impact RAN part. i.e. 6.2.4.1Slice Remapping decision in 5GC at NG based handover should be supported. We need inform SA2 for this supporting in normative phase.
Proposal 6: Slice remapping decision in 5GC at NG based handover should be supported
The corresponding TP reflect above proposal is provided in Annex. 
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Conclusion

In the present contribution we make the following observations and proposal:
Observation 1: Share resource among the slice group already supported by the existing SA5 specification.  

Proposal 1: Only resource management solution is used to solve the resource shortage case.

Proposal 2: The existing SA5 specification can be reused for Resource management solution. 

Proposal 3: only slice remapping solutions are used to solve the not supported slice cases

Proposal 4: slice level remapping should be specified and UE/PDU session level remapping can be specified in future release.

Proposal 5: the remapping policy provided by CN should be specified

Proposal 6: Slice remapping decision in 5GC at NG based handover should be supported
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Annex
TP for 38.832:
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
The solutions to support scenarios 1,3,5,6 are recommended by RAN3 to be specified in normative phase:
-
The existing SA5 specification can be reused or enhanced for Resource management solution
-
Slice remapping not specified for these scenarios

Conclusions on Solutions for Scenarios 2, 4:


The solutions to support scenarios 2, 4 are recommended by RAN3 to be specified in normative phase:
· Slice level slice remapping is specified
· Slice remapping policy is provided by CN
· Slice remapping decision in target gNB at Xn based handover
· Slice remapping decision in 5GC at NG based handover
