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Introduction
At last RAN3#110, RAN3 sent an LS in [1] to SA5 to evaluate solutions in order to finalize the RAN3 study item on “Service Continuity for Slicing” [2]: 
RAN3 kindly requests SA5 to examine the candidate solutions and provide the assessment on network management, 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 SA5 in [4]. 
SA5 provides comments and remarks mostly on solution 6.2.3 (configuration based solution) and 6.2.5 (slice resource repartitioning).
At the same time RAN3 has made conclusion on scenarios 1,3, 5 and 6 potentially including 6.2.3 and 6.2.5:
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.
Now that SA5 feedback is received, it is therefore needed to finalize the description of the TR concerning 6.2.3 and 6.2.5 in order to prepare for the work item phase.
Configuration based solutions (6.2.3)
SA5 has clarified the limits of using this option as per the current scope of TS 28.541:
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

However, solution 6.2.3 cannot go further without a proper study that would be needed in SA5:

A study in SA5 may be needed if further capabilities are deemed required by RAN

We conclude from this that solution 6.2.3 is eligible for scenarios 1, 3, 5, 6 provided that its description is aligned with the scope explained by SA5 in their LS. 

Looking at current section 6.2.3.1 the following text needs to be corrected to align with SA5 feedback:

· it can explicitly use resources belonging to other S-NSSAIs;

· it cannot use the dedicated but not used resources of other S-NSSAIs;

· it can preempt the used shared resources from other S-NSSAIs. 

Finally, SA5 confirms that the solution is not suitable for scenarios 2,4:

RRMPolicy defined in TS 28.541… is not useful for scenario 2 (Non-supported slice in case of Inter-RA mobility).

Looking at current section 6.2.3.1 the following text needs to be corrected to align with SA5 feedback:

· 



Proposal 1: update the description of section 6.2.3.1 of the TR with the response from SA5.
Provided that the above alignment is done, SA5 confirms that solution 6.2.3 is eligible:
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

We can therefore add this to the conclusion section.

Proposal 2: update the conclusion section mentioning solution 6.2.3.1 as modified above. 

Slice resource re-partitioning solutions

Same situation arises with solution in 6.2.5. Solution 6.2.5 mentioned by SA5 has been renumbered as 6.2.3.2 in latest version of the TR. SA5 has clarified the limits of using this option as per the current scope of TS 28.541:

Shared resources are always available for contention. Resources with priority for certain slices are shared when not used, i.e. making the partition soft
SA5 also acknowledges that reconfiguring of the ratio is possible:
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
However, the scope is currently limited to those actions:

A study in SA5 may be needed if further capabilities are deemed required by RAN

Proposal 3: RAN3 to update the description of section 6.2.3.2 of the TR removing the open point related to this solution.

Again, provided that the above alignment is done, the solution 6.2.3.2 can then be added in the conclusion section of the TR for slice resource shortage solutions. 

Proposal 4: update the conclusion section mentioning solution 6.2.3.2 as modified above. 

Proposal
This paper has investigated the feedback from SA5 on the candidate solutions and proposes to align the TR with SA5 feedback on the description of solutions, and the conclusion section as follows:
Proposal 1: update the description of section 6.2.3.1 of the TR with the response from SA5.
Proposal 2: update the conclusion section mentioning solution 6.2.3.1 as modified below. 

Proposal 3: RAN3 to update the description of section 6.2.3.2 of the TR removing the open point related to this solution.

Proposal 4: update the conclusion section mentioning solution 6.2.3.2 as modified below. 
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6.2.3.1
Configuration Based Solution

The solution builds on the resource modelling described in TS 28.541. The following analysis is provided for the scenario 1 and scenario 2 respectively: 

· Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility

As specified in TS 28.541, the slice re-mapping between different S-NSSAIs can be achieved via the prioritized resource modeling. For example, suppose UE’s ongoing slice is S-NSSAI 1 configured with rRMPolicyMaxRatio policy, which can use at least one of the shared resources, prioritized resources and dedicated resources. If the dedicated resources are not available, it can use other un-used prioritized and shared resources according to TS 28.541 as follows: 


· it can explicitly use resources belonging to other S-NSSAIs;

· it cannot use the dedicated but not used resources of other S-NSSAIs;

· it can preempt the used  shared resources from other S-NSSAIs. 


· 



6.2.3.2
Slice resource re-partitioning


This solution is applicable to scenario 1. In this solution, the resource limits for a particular slice in the RAN are relaxed (possibly for a limited time period). This is applicable for resource types which have been hard-partitioned between slices, or where a limit per slice has been defined according to the SLA. For example, such an approach could be applied individually (or jointly) to the following:

· spectrum resource (e.g. slots, beams, carriers etc)

· transport resources (e.g. backhaul capacity)

· hardware resources (e.g. specific processors, processing load, intra-RAN logical nodes such as a gNB-CU-UP)

To solve this problem, the system can allow a slice to use another slice’s resources on a temporary basis i.e. making the partition soft. The RAN may allow such temporary overflow while keeping some form of accounting of resources used which may be used to modify the existing SLA, or provide reporting.

Re-partitioning policy may be configured in the RAN.

The solution may have impacts in metric collection and OAM requirements, but does not impact the core network or the UE.
Not modified
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 6.2.3.1 and 6.2.3.2 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 6.2.3.1 and 6.2.3.2 are expected to be refined during normative phase.
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