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Introduction
[bookmark: _GoBack]According to below R17 Slicing enhancement WI objectives [1], it is expected to discuss the slice resource remapping in case of resource shortage to support the service continuity.1. Support service continuity, in cases of resource shortage for the current slice in the target cell, but resources of other slices or other cells can be used based on slice resource management while maintaining the S-NSSAI unchanged. Solutions include Configuration based solution, Slice resource re-partitioning solution and Multi-carrier radio resource sharing solution, as described in TR 38.832 [RAN3]
a. Determine further potential capabilities required to OAM. Coordination with SA5 is needed.
b. Determine and specify the necessary signalling on NG and Xn interfaces (e.g. to report RAN internal slice resource change) if any. Coordination with SA2 and SA5 may be needed.

The following solutions are recommended by RAN3 to be specified in normative phase for scenario 1,3,5,6 according to TS 38.832 [2]. Study in SA5 is needed if further capabilities are deemed required by RAN in normative phase beyond those already supported:
-	Configuration based Solution (section 6.2.3.1)
-	Slice resource re-partitioning (section 6.2.3.2)
-	Multi-carrier radio resource sharing (section 6.2.3.3)
In our understanding, the DC solution has no RAN impact. For the configuration based solution and slice resource re-partitioning, they can be discussed as slice resource remapping, the difference between the two is the former will remap all the types of resources, while the latter will only remap a subset of the resource types, and the types of resources could be spectrum resource, transport resource or hardware resources.
In this contribution, we would like to discuss the configuration based solution and slice resource re-partitioning in the following aspects.
· Restrictions and policies, i.e. whether NG-RAN needs to consider the restrictions and policies from the 5GC to make slice resource mapping decision.
· Resource change report, i.e. after the resource change, whether the NG-RAN needs to notify the internal resource change information to 5GC or source gNB during mobility.
Discussion
Restrictions and policies
For configuration based solution, in [2], below can be further discussed:
But the following needs to be further studied, e.g., for the S-NSSAI 1,
-	it can explicitly use resources belonging to which S-NSSAIs;
-	it can use the dedicated but not used resources of other S-NSSAIs;
-	it can preempt the used prioritized and/or shared resources from other S-NSSAIs.
In our understanding, the above aspects can also be applied to Slice resource re-partitioning, so the following discuss can be applied to both of the solutions.
For the first bullet, “it can explicitly use resources belonging to which S-NSSAIs;” i.e. whether the PDU session associated with slice 1 can explicitly use resources belonging to other slices, we think some restrictions from the 5GC should be considered, such as NSSRG information (i.e. Network Slice Simultaneous Registration Group, which means the slices cannot be used for a UE simultaneously if they are not in the same NSSRG, according to [3] TS23.501), if not considered, the result of the resource remapping is not satisfied the requirements of the 5GC, below two example cases may exist:
· Example 1 if slice 1 and slice 2 are not in the same NSSRG, when the resource for slice 1 is shortage, the serving gNB cannot use the resource of the slice 2 for slice 1. 
· Example 2 if there are on-going sessions associated with slice 1 and slice 3, but the resource for slice 1 is shortage, and slice 2 and slice 3 are not in the same NSSRG, in this case, the serving gNB cannot use the resources of the slice 2 for slice 1, as slice 2 and slice 3 cannot be used simultaneously.
To avoid selecting the wrong slice resources which may break the rules of E2E slice usage, the serving node should be aware of the restrictions, so that it can make a proper decision of slice resource re-mapping.
Proposal 1, the restrictions from 5GC should be considered to decide whether the resources of other slices can be used.
For the second bullet “it can use the dedicated but not used resources of other S-NSSAIs”, i.e. whether the PDU session associated with slice 1 can use the dedicated but not used resources of other S-NSSAI. We think whether this PDU session is capable of using dedicated resources should refer to the policy information from the 5GC, for example, if the UE is a VIP customer or the traffic transmitted on this PDU session is very critical and important, the PDU session or a subset of the QoS flows in the PDU session can use the dedicated/prioritized resources of other slices. Considering SA2 expects limiting specification impact in R17, QoS information for each QoS flow can be used as policy information to help the serving gNB to make slice resource remapping decision. So it is feasible that the serving gNB consider the known information (e.g. QoS information) to decide whether the PDU session or a subset of the QoS flows in the PDU session can use the dedicated/prioritized resources of other slices.
Proposal 2, the PDU session or a subset of the QoS flows in the PDU session associated with a slice which is resource shortage can use the dedicated/prioritized resources of other slices according to the known information (e.g. QoS information)
Proposal 3, RAN3 discuss whether new information is needed from 5GC to decide whether dedicated resources of other slices can be used.
For the third bullet “it can preempt the used prioritized and/or shared resources from other S-NSSAIs. ”, i.e. whether the PDU session associated with slice 1 can pre-empt the prioritized and/or shared resources from other slices. This feature should also consider the policy from 5GC, whether it’s slice specific policy or it’s ARP, we don’t think NG-RAN can decide this by itself.
Proposal 4, RAN3 discuss whether ARP is considered or new information is needed from 5GC to decide whether the resources of other slices can be pre-empted.
Resource change report
After deciding the resource change, the resource change related information should be reported. And the information will be different for different purpose. 
If it’s for the charging purpose, the CN should know the change of the slice resource, the resource type of the changed resource, the data volume or the start/end time of the change.
Proposal 5, the PDU session, the change of the slice resource, the resource type of the changed resource, the data volume or the start/end timestamp of the change should be notified to CN if it’s for charging purpose.
If the resource change is performed during mobility, the change of slice resource indication should be notified to the source gNB, so that the source gNB can consider this change to make handover decision in case of CHO (e.g. the source gNB may not select the gNB with slice resource change indication as a candidate for the UE), or the source gNB can consider this change to make better handover decision for the following handover decision (e.g. the source gNB may not select the gNB with slice resource change indication as a target for the following handover UEs).
Proposal 6, the slice resource change indication should be included in handover request acknowledge message to notify the source gNB for making better handover decision.
According to the conclusions in [2], below 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 same updates should be applied to E1/F1 for split architecture and Xn for MR-DC if the proposals above are agreed.
Proposal 7, the same updates should be applied to E1/F1/Xn if the proposals above are agreed
Conclusion
In this paper, we discuss the evaluation of slice re-mapping policy and the following proposals are made:
Proposal 1, the restrictions from 5GC should be considered to decide whether the resources of other slices can be used.
Proposal 2, the PDU session or a subset of the QoS flows in the PDU session associated with a slice which is resource shortage can use the dedicated/prioritized resources of other slices according to the known information (e.g. QoS information)
Proposal 3, RAN3 discuss whether new information is needed from 5GC to decide whether dedicated resources of other slices can be used.
Proposal 4, RAN3 discuss whether ARP is considered or new information is needed from 5GC to decide whether the resources of other slices can be pre-empted.
Proposal 5, the PDU session, the change of the slice resource, the resource type of the changed resource, the data volume or the start/end timestamp of the change should be notified to CN if it’s for charging purpose.
Proposal 6, the slice resource change indication should be included in handover request acknowledge message to notify the source gNB for making better handover decision.
Proposal 7, the same updates should be applied to E1/F1/Xn if the proposals above are agreed.
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