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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Last RAN3 meeting #109-e agreed the slice re-mapping policy at the target NG-RAN node with the following general two categories [1]. 
· Configuration-based solution
· Configuration in target NG-RAN node. 
· Signalling-based solution
· Signaling in NG Setup Response/Signaling in NG Handover Request/Signaling from Source NG-RAN node
Meanwhile SA2 replies to RAN3 with the following contents in [2].
	[draft version]
SA2 thanks RAN3 for sharing the use cases for studying the RAN part of slicing service continuity support. 
SA2 has reviewed and acknowledged the scenarios RAN3 is considering and 
SA2 kindly requests RAN3 to inform SA2 on the potential solution(s) to address the scenarios, should RAN3 consider them valid, before concluding on the study for these scenarios if they have any system level impact (i.e. they are impacting also the CN). SA2 will then examine the identified candidate solutions and provide the assessment on the ones entailing core network impact, if any is foreseen. It should be noted a Network Slice has end to end significance, hence this should be kept into account in the development of solutions.



In this contribution, the evaluations of the slice re-mapping policy are discussed. 
2. Discussion
2.1 Evaluation of Configuration based solution
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]In this solution, the NG-RAN node is configured in advance with the following slice re-mapping policy by the OAM. For example, 
· S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)
· S-NSSAI 2 <> re-mapped list (S-NSSAI 12, S-NSSAI 13) 
The following excerpts the network resource modeling from TS 28.541[3].

	[image: ]
Figure 4.3.36-1 Structure of RRMPolicyRatio
-	The attribute rRMPolicyMaxRatio defines the maximum resource usage quota for the associated rRMPolicyMemberList, including at least one of shared resources, prioritized resources and dedicated resources. The sum of the ‘rRMPolicyMaxRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity can be greater than 100.
-	The attribute rRMPolicyMinRatio defines the minimum resource usage quota for the associated RRMPolicyMemberList, including at least one of prioritized resources and dedicated resources, which means the resources quota that need to be guaranteed for use by the associated rRMPolicyMemberList. The sum of the ‘rRMPolicyMinRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be less or equal 100.
-	The attribute rRMPolicyDedicatedRatio defines the dedicated resource usage quota for the RRMPolicyMemberList, including dedicated resources. The sum of the ‘rRMPolicyDedicatedRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be less or equal 100.
The following are the definition for above mentioned three resource categories:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]-	Shared resources: means the resources that are shared with other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The shared resources are not guaranteed for use by the associated rRMPolicyMemberList. The shared resources quota is represented by [rRMPolicyMaxRatio-rRMPolicyMinRatio].
-	Priortized resources: means the resources are preferentially used by the associated RRMPolicyMemberList. These resources are guaranteed for use by the associated RRMPolicyMemberList when it needs to use them. When not used, these resources may be used by other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The prioritized resources quota is represented by [rRMPolicyMinRatio-rRMPolicyDedicatedRatio]
-	Dedicated resources: means the resources are dedicated for use by the associated RRMPolicyMemberList. These resources can not be shared even if the associated RRMPolicyMember does not use them. The Dedicated resources quota is represented by [rRMPolicyDedicatedRatio].


It can be observed that only different resource types and attributes are defined for RRMPolicyMemberList (e.g., S-NSSAIs), without the explicit re-mapping policy. 
The following analysis is given for the two agreed scenarios respectively: 
· Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility
As specified in [3], the slice re-mapping between different S-NSSAIs can be achieved via the prioritized resource modeling listed to some content. For example, suppose UE’s ongoing slice is S-NSSAI 1 configured with rRMPolicyMaxRatio policy. And this S-NSSAI 1 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. 
But the following is not supported, e.g., for the S-NSSAI 1, 
· It can explicitly use resources belonging to which S-NSSAIs;
· It can use the dedicated not used resources of other S-NSSAIs;
· It can preempt the used priorized and/or shared resources from other S-NSSAIs. 

Observation 1: For Scenario 1, the prioritized resource modelling can be used but with new characteristics. This requires further involvement with SA5.

· Scenario 2: Non-supported slice in case of Inter-RA mobility
In this case, if the T-gNB does not support certain S-NSSAIs, these S-NSSAIs will not be included in the RRMPolicyMemberList, thus no resource will be planned by the T-gNB. 
For example, suppose UE’s ongoing slice is S-NSSAI 1, it will not be included in the RRMPolicyMemberList of the T-gNB. Thus the re-mapping of S-NSSAI 1 to the supported S-NSSAI(s) of T-gNB is infeasible.
Observation 2: For Scenario 2, slice re-mapping is not supported yet by the prioritized resource modelling.

Capture the evaluation for Configuration based solution into TR 38.832.

2.2 Evaluation of Signalling based solution
For the signalling based solution, the CN needs to provide the slice re-mapping list to the NG-RAN, which may be further checked by SA2. On the other hand, as discussed in [5], there may be some implicit support for slice re-mapping to some extent in SA2. Typically, a network instance associated with multiple S-NSSAIs, as specified below. 
Typically, according to TS 23.501[6] Section 5.15.2, 
Based on the operator's operational or deployment needs, a Network Slice instance can be associated with one or more S-NSSAIs, and an S-NSSAI can be associated with one or more Network Slice instances. Multiple Network Slice instances associated with the same S-NSSAI may be deployed in the same or in different Tracking Areas.
That is, the core network resources (e.g., network slice instance) can be shared among different S-NSSAIs. Then it means if these remapping S-NSSAIs share the same network slice instance, the CN impact may be minimized. However, further clarification and coordination with SA2 are necessary.

Capture the evaluation for Signalling based solution into TR 38.832 with Editor Notes requiring further check with SA2.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: For Scenario 1, the prioritized resource modelling can be used but with new characteristics. This requires further involvement with SA5.
Observation 2: For Scenario 2, slice re-mapping is not supported yet by the prioritized resource modelling.
1. Capture the evaluation for Configuration based solution into TR 38.832.
Capture the evaluation for Signalling based solution into TR 38.832 with Editor Notes requiring further check with SA2.
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Annex – TP
[bookmark: _Toc46765288]6	Study necessity and mechanisms to support service continuity
[bookmark: _Toc46765289]6.1	Scenario and issue description
Editor Note: capture the description of scenario and issue.
[bookmark: _Toc46765290]6.2	Solutions 
Editor Note: Capture the solutions for the scenario and issue.
6.2.x	Evaluation of candidate solutions
6.2.x.1 Evaluation of Configuration based solution
The following analysis is given for the two agreed scenarios 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 listed to some content. For example, suppose UE’s ongoing slice is S-NSSAI 1 configured with rRMPolicyMaxRatio policy. And this S-NSSAI 1 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. 
But the following is not supported, e.g., for the S-NSSAI 1, 
· It can explicitly use resources belonging to which S-NSSAIs;
· It can use the dedicated not used resources of other S-NSSAIs;
· It can preempt the used priorized and/or shared resources from other S-NSSAIs. 
For Scenario 1, the prioritized resource modelling can be used but with new characteristics. This requires further involvement with SA5.

· Scenario 2: Non-supported slice in case of Inter-RA mobility
In this case, if the T-gNB does not support certain S-NSSAIs, these S-NSSAIs will not be included in the RRMPolicyMemberList, thus no resource will be planned by the T-gNB. 
For example, suppose UE’s ongoing slice is S-NSSAI 1, it will not be included in the RRMPolicyMemberList of the T-gNB. Thus the re-mapping of S-NSSAI 1 to the supported S-NSSAI(s) of T-gNB is infeasible.
For Scenario 2, slice re-mapping is not supported yet by the prioritized resource modelling.

6.2.x.2	Evaluation of Signalling based solution
For the signalling based solution, the CN needs to provide the slice re-mapping list to the NG-RAN, which may be further checked by SA2. On the other hand, there may be some implicit support for slice re-mapping to some extent in SA2. Typically, according to TS 23.501, a network instance associated with multiple S-NSSAIs, that is, the core network resources (e.g., network slice instance) can be shared among different S-NSSAIs. Then it means if these remapping S-NSSAIs share the same network slice instance, the CN impact may be minimized.
Editor’s Note: The CN impact of the signalling based solution needs further check with SA2.
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