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1	Introduction
The SI on Enhancements on RAN Slicing has been left open so to allow RAN3 to receive inputs from SA2 and SA5 regarding the solutions developed during the SI phase.
LSs from SA2 and SA5 have been received in [1] and [2]. A discussion paper and a reply LS addressing the reply LS in [2] have been presented in [3] and [4].
This paper summarises all the inputs received so far and draws final conclusions on the RAN SI on Enhancements on RAN Slicing.
3	Discussion
At RAN3-111e the following conclusions were captured in section 7.2 of TR 38.832:

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:
[bookmark: tsgNames]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.

In [2] an LS has been received from SA5 and an analysis of this LS has been made in [3]. 
The LS from SA5 concerns Scenario 1 of the Configuration Based solution (section 6.2.3.1 of TR 38.832 v1.0.0) and the Slice Resource Re-partitioning solution (section 6.2.3.2 of TR38.832 v1.0.0). 
With respect to these solutions, the LS from SA5 clarifies the tools SA5 specified to achieve RRMPolicyRatios of different types. 
Taking the LS from SA5 as a reference, [3] proposes to agree to the following principles:
Principle 1: Allowing S-NSSAIs not included in the rRMPolicyMemberList of a dedicated RRMPolicyRatio defeats the purpose of defining these resources as dedicated and should be avoided.

Principle 2: If a DRB associated to a given S-NSSAI has sufficiently high ARP, it can be admitted in Prioritised Resources (if the S-NSSAI is member of the rRMPolicyMemberList) or it can be admitted in Shared Resources. If a DRB associated to a given S-NSSAI has low ARP, it is plausible that such QoS Flow is not admitted and therefore slice resource remapping is not possible for this flow.

Principle 1 is straightforward. This principle is implicitly acknowledged by SA5 in their LS, when it states that “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.”. Namely, SA5 did not see the need to allow that dedicated resources could be shared by S-NSSAIs outside the rRMPolicyMemberList and a study would be needed if such proposals had to be evaluated.
Principle 2 is our bread and butter. Namely, a DRB should be admitted to RAN resources only if it has sufficiently high allocation priority. If the DRB is not sufficiently prioritised it is normal for the DRB not to be admitted in a situation of overload.
On the basis of the principles above, [3] explained that the SA5 specified RRM policy ratios are sufficient to construct solutions that allow for slice resource remapping, as in Principle 3. 
Principle 3: It is possible by means of today’s RRM PolicyRatios to achieve one implementation of slice resource remapping that can be used by the Slice Resource Re-partitioning solution (section 6.2.3.2 of TR38.832 v1.0.0) 
With regards to the reply LS from SA2 in [1], SA2 stated that:
From SA2 standpoint, solutions with no CN and UE impact are feasible, and can address scenarios 1, 3, 5, 6. 
Solutions with no CN and no UE impacts are the following:
· 6.2.3.1: Configuration based Solution 
· 6.2.3.2: Slice resource re-partitioning
· 6.2.3.3: Multi-carrier radio resource sharing
In light of the above it is proposed to amend the conclusions in TR38.832 as follows:
--------------------------------------------------------------------------------------------  

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.
The following solutions were concluded to be feasible after receiving SA2 and SA5 feedback:
· Configuration based Solution (section 6.2.3.1 of TR38.832)
· Slice resource re-partitioning (section 6.2.3.2 of TR38.832)
· Multi-carrier radio resource sharing (section 6.2.3.3 of TR38.832)

--------------------------------------------------------------------------------------------  
With respect to the remaining solutions, i.e. solutions to scenarios 2 and 4 and solutions with CN and UE impacts, the LS from SA2 in [1] states the following:
[bookmark: _Hlk66011647]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.

SA2 has analysed the impacts on CN and UE and has determined that such impacts are considerable to the point of not justifying support for the solutions in TR38.832. On the basis of this, SA2 has discouraged from the adoption of these solutions and it has suggested to eventually find alternative solutions.
It is worth to highlight that:
· For scenarios 1, 3, 5, 6 there are alternative solutions deemed feasible, hence no further solutions need to be studied
· For scenarios 2, 4, there are no feasible solutions out of those identified in the RAN3 study. Moreover, it was clarified during the SI that scenarios 2 and 4 happen when the coverage planning for a given slice is sub-optimal. If this is the case, then scenarios 2 and 4 would disappear the moment slice coverage optimisation converges, implying that the need for solutions to scenarios 2 and 4 would disappear.  
Based on the above, it is proposed to modify the conclusions in TR38.832 as follows:
--------------------------------------------------------------------------------------------  

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.
RAN3 has analysed solutions to Scenarios 2 and 4 after receiving feedback from SA2. 
RAN3 concludes that scenarios 2 and 4 concern a situation of sub-optimal slice coverage planning, that can be resolved by slice coverage optimisation hence these scenarios should not be pursued in normative work.
RAN3 concluded that the solutions addressing scenarios 2 and 4 are not deemed feasible due to their impact on CN and UE.  

--------------------------------------------------------------------------------------------  

3	Conclusion
In this paper an analysis of the LSs received from SA2 and SA5 regarding the SI on Enhancement for RAN slicing has been carried out. 
The paper draws conclusions on the scenarios and solutions in TR38.832. 
It is proposed to agree to the TP below, which reflects the proposed conclusions.
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7	TP to 38.832
First Change
[bookmark: _Toc63430961][bookmark: _Toc65600635]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 following solutions were concluded to be feasible after receiving SA2 and SA5 feedback:
· Configuration based Solution (section 6.2.3.1 of TR38.832)
· Slice resource re-partitioning (section 6.2.3.2 of TR38.832)
· Multi-carrier radio resource sharing (section 6.2.3.3 of TR38.832)
Solutions are expected to be refined during normative phase after feedback from SA2 and SA5.
Conclusions on Solutions for Scenarios 2, 4:
RAN3 has analysed solutions to Scenarios 2 and 4 after receiving feedback from SA2. 
RAN3 concludes that scenarios 2 and 4 concern a situation of sub-optimal slice coverage planning, that can be resolved by slice coverage optimisation hence these scenarios should not be pursued in normative work.
RAN3 concluded that the solutions addressing scenarios 2 and 4 are not deemed feasible due to their impact on CN and UE.  
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.
End of Changes

