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Introduction
This is the last meeting for RAN slicing enhancement study item, so it’s time to make evaluation and conclusion. In this paper, we would like to evaluate the solutions based on the categorized solutions in [1], which is easier for comparison and done selection.
Evaluations of solutions
Solution categories
According our analysis in [1], the solutions in the TR can be grouped as follows:
· Solution 1 Slice re-mapping decision in NG-RAN 
· 1-1 policy configured by OAM
· 1-2 slice re-mapping policy generated by CN and transmitted during NG setup
· 1-3 slice re-mapping policy generated by CN and transmitted during PDU session setup
· Solution 2 Partially slice re-mapping in NG-RAN
· Solution 3 Resource management in NG-RAN
· 3-1 configuration based solution
· 3-2 Slice resource re-partitioning
· 3-3 Multi-carrier radio resource sharing
· Solution 4 Slice re-mapping decision in 5GC
Criteria for solution evaluation
In previous RAN3 meeting, some criteria had already been accepted in the TR. However, to make an easier and reasonable selection, more criteria should be considered. Below is our analysis.
E2E based or RAN based
In our understanding, slice is an end to end logical network, a PDU session can only be associated with one S-NSSAI, so we should consider the system level impact when we evaluate the solutions.
Proposal 1: RAN3 to agree consider “E2E based or RAN based” as criteria for solution comparison and evaluation.
 Applicable to the scenarios
In order to achieve the objective of this study item, we should also consider whether the solutions can work for the scenarios to solve the issues, so we list all the scenarios in the TR below:
· Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility 
· Scenario 2: Non-supported slice in case of Inter-RA mobility
· Scenario 3: Moving back for slice resource shortage in case of Intra-RA mobility and Inter-RA mobility
· Scenario 4: Moving back for non-supported slice in case of Inter-RA mobility
· Scenario 5: Slice resource shortage for MR-DC
· Scenario 6: Slice overload in RAN node in absence of mobility
Proposal 2: RAN3 to agree consider “applicable to scenarios” as criteria for solution evaluation
Solution comparison
Based on criteria in the TR and what we proposed, the comparison of solutions is in below:
	
	RAN impact
	Core impact
	OAM impact
	UE Impact
	Solution effect
	Applicable to scenarios
	End to end, or RAN based 

	1
	Slice re-mapping policy and decision should be transmitted on Xn, Ng, RAN3 impact
	Require CN perform slice re-mapping during handover, further confirmation with SA2 is needed.
	No additional configuration effort except solution 1-1 which may need configure and manage a lot of gNBs separately
	Require gNB notify UE the slice re-mapping decision in AS level
	Solution 1-3: the best suitable slice can be chosen.
Solution 1-1/1-2:
the re-mapping decision may not be the best choice
	All the scenarios 
	End to end based

	2
	Require data forwarding on Xn,
How to handling UE in the target node is not clear
	No signalling impact
	whether RAN can be partially remapped need further confirmation with SA5, SA2
	The handling of the UE at the target node needs to be clarified.
	Extra latency will be introduced
	Scenario 1-4 [note]
	RAN based 

	3
	No signalling impact
	No signalling impact
	Further confirmation with SA5 is needed.
	No impact
	Depends on the configuration
	Scenario 1,3,5,6
	RAN based 

	4
	No signalling impact
	Require CN make slice re-mapping decision and perform slice re-mapping during handover, further confirmation with SA2 is needed.
	No impact
	Require CN notify UE the slice re-mapping decision in NAS level
	the re-mapping decision may not be the best choice without considering the resource usage situation in the target gNB.
	Scenarios 2-4
	End to end based


 Note: solution 2 (partially slice re-mapping in NG-RAN) will not workable for the scenarios when data forwarding is not supported (e.g. NG based handover).
So we can have a conclusion that solution 1 (Slice re-mapping decision in NG-RAN) can solve the issues in the all scenarios, other solutions should be studied with lower priorities.
Observation 1 the aim of this work item for RAN3 is to solve the issue of service continuity when the subset of the ongoing slice is not supported or not avaible during mobility. 
Observation 2 solution 1 (Slice re-mapping decision in NG-RAN) can solve the issues in the all scenarios
Proposal 3: solution 1 (Slice re-mapping decision in NG-RAN) should be studied with high priority as they can solve the key issues.
Slice remapping policy evaluation
In solution 1(Slice re-mapping decision in NG-RAN), there are 3 options to obtain the slice re-mapping policy, which are:
· 1-1 policy configured by OAM
· 1-2 slice re-mapping policy generated by CN and transmitted during NG setup
· 1-3 slice re-mapping policy generated by CN and transmitted during PDU session setup
Firstly, as slice is an end to end logical network, we should think about which policy has the most comprehensive end to end knowledge related to the candidates of slice re-mapping, the following knowledge should be considered otherwise the candidates provided by the policy will not be suitable for the PDU session who need slice re-mapping.
· UE subscription requirement, which is used to guarantee the UE subscription requirements after slice re-mapping, because different UEs have different subscription requirements, e.g. some network slices can be used for UE 1 but cannot be used for UE 2
· QoS requirement of the PDU session, which is used to guarantee QoS requirements of PDU sessions after slice re-mapping, different PDUs have different QoS requirements, e.g. both PDU session 1 and PDU session 2 use the slice 1 before slice re-mapping, however, if slice re-mapping happens, only slice 2 can satisfy the QoS requirements of PDU session 1, and slice 3 can satisfy the QoS requirements of PDU seesion2.
· Slice instance of the core network, which is used to guarantee that the slice instance in CN will not be changed after slice re-mapping, as the re-mapping policy can consider the S-NSSAIs using the same Network Slice instance as the original slice for the PDU session, which reduce the impact on CN of slice re-mapping.
According to analysis based on the requirements, we have the following conclusion: 
	Knowledge of the slice re-mapping policy
	UE subscription requirement
	QoS requirements of the PDU session
	Slice instance of core network

	1-1 Configured in gNB by OAM
	No
	No
	No

	1-2 Provided by CN during NG setup
	No
	No
	Yes

	1-3 Provided by CN during PDU session setup
	Yes
	Yes
	Yes



So, it is obvious that the solution 1-3 (slice re-mapping policy is provided by CN during PDU session setup)
Proposal 3 RAN3 to consider the knowledge of slice instance of CN, QoS requirements of PDU session and UE subscription requirements in slice re-mapping policy evaluation. 
[bookmark: _GoBack]Proposal 4 RAN3 to agree the TP for TR38.832-030 in the appendix.


Conclusion
In this paper, we discuss the evaluation of solutions and the following proposals are made:
Proposal 1: RAN3 to agree consider “E2E based or RAN based” as criteria for solution comparison and evaluation.
Proposal 2: RAN3 to agree consider “applicable to scenarios” as criteria for solution evaluation
Observation 1 the aim of this work item for RAN3 is to solve the issue of service continuity when the subset of the ongoing slice is not supported or not avaible during mobility. 
Observation 2 solution 1 (Slice re-mapping decision in NG-RAN) can solve the issues in the all scenarios
Proposal 2: solution 1 (Slice re-mapping decision in NG-RAN) should be studied with high priority as they can solve the key issues.
Proposal 3 RAN3 to consider the knowledge of slice instance of CN, QoS requirements of PDU session and UE subscription requirements in slice re-mapping policy evaluation. 
Proposal 4: RAN3 to agree the TP for TR38.832-030 in the appendix.
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[bookmark: _Toc56173808]6.3 Solution evaluation 
The evaluation criteria are as follows:
· RAN impact
The point here is to analyze RAN impact of the solution (standardization and node behaviour), for example what signalling procedures may be affected and at what extent. 
· Core impact
The point here is to analyze Core impact of the solution (standardization and node behaviour), for example what signalling procedures may be affected and at what extent. Such analysis needs to be carried out together with SA2 and CT groups.
· OAM impact
The point here is to analyze operator and maintenance effort, for example how many network elements (e,g. gNB, NF) should be configured and managed by OAM. Such analysis may need to involve SA5.
· UE Impact
This is to analyse the impact at NAS and AS level on the UE. Such analysis needs to be carried out together with RAN2, SA2 and CT groups.
· Effectiveness of solution 
The point here is to analyse the effectiveness after applying the solution, for example the UE’s service experience after applying the solution.
Editor note: A better definition is needed.
· E2E based or RAN based 
The point here is to analyse whether the solution is end to end based or RAN based.
· Applicable to the scenarios 
The point here is to analyse whether the solution is applicable to the scenarios.

6.3.x Solution comparison 
Based on criteria, the comparison of solutions is in below:
	
	RAN impact
	Core impact
	OAM impact
	UE Impact
	Solution effect
	Applicable to scenarios
	End to end solution, or RAN based solution 

	1
	Slice re-mapping policy and decision should be transmitted on Xn, Ng, RAN3 impact
	Require CN perform slice re-mapping during handover, further confirmation with SA2 is needed.
	No additional configuration effort except solution 1-1 which may need configure and manage a lot of gNBs separately
	Require gNB notify UE the slice re-mapping decision in AS level
	Solution 1-3: the best suitable slice can be chosen.
Solution 1-1/1-2:
the re-mapping decision may not be the best choice
	All the scenarios 
	End to end based

	2
	Require data forwarding on Xn,
How to handling UE in the target node is not clear
	No signalling impact
	whether RAN can be partially remapped need further confirmation with SA5, SA2
	The handling of the UE at the target node needs to be clarified.
	Extra latency will be introduced
	Scenario 1-4 [note]
	RAN based 

	3
	No signalling impact
	No signalling impact
	Further confirmation with SA5 is needed.
	No impact
	Depends on the configuration
	Scenario 1,3,5,6
	RAN based 

	4
	No signalling impact
	Require CN make slice re-mapping decision and perform slice re-mapping during handover, further confirmation with SA2 is needed.
	No impact
	Require CN notify UE the slice re-mapping decision in NAS level
	the re-mapping decision may not be the best choice without considering the resource usage situation in the target gNB.
	Scenarios 2-4
	End to end based


Note: solution 2 (partially slice re-mapping in NG-RAN) will not workable for the scenarios when data forwarding is not supported (e.g. NG based handover).
6.3.y slice re-mapping evaluation 
The evaluation criteria for slice re-mapping policy is as follows:
· UE subscription requirement
The point here is to analyze whether the policy consider the UE subscription requirement.
· QoS requirements of the PDU session
This is to analyse whether the policy consider the QoS requirements of the PDU session.
· Slice instance of core network 
The point here is to analyse whether the policy consider the slice instance of the core network, for example, if the slice instance is unchanged after slice re-mapping, the impact on CN will be reduced.
According to analysis based on the requirements, we have the following conclusion: 
	Knowledge of the slice re-mapping policy
	UE subscription requirement
	QoS requirements of the PDU session
	Slice instance of core network

	1-1 Configured in gNB by OAM
	No
	No
	No

	1-2 Provided by CN during NG setup
	No
	No
	Yes

	1-3 Provided by CN during PDU session setup
	Yes
	Yes
	Yes
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