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Discussion
1. Introduction
In last RAN3 meeting, it was agreed to capture new scenarios to support service continuity and add the editor’s notes for slice recovery and UE awareness of slice remapping into the clause 6.1 and 6.2 of TR 38.832 [1], respectively. In this contribution, we analyze these issues, and also provide our view on it.
2. Discussion
2.1 Slice Recovery

In clause 6.1 of TR 38.832, the following Editor's Note is captured:
Editor Note:  It needs to be analyzed how to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s). 

In Scenario 1 and 6, some ongoing PDU sessions related to the original S-NSSAI may be offered degraded performance or rejected due to e.g. high slice-related load at the NG-RAN node. The NG-RAN node performs the slice remapping as in clause 6.2 of TR 38.832 in order to avoid the service interruption for the original S-NSSAI. 
After a while, the NG-RAN node may recover some resources to realize the original S-NSSAI. In this case, the re-mapped S-NSSAI needs to be re-assigned to the original S-NSSAI. However, the resources recovered in the NG-RAN node may be not enough to serve all the PDU sessions related to the original S-NSSAI.
For example, the NG-RAN has the on-going PDU sessions related to S-NSSAI #1 as follows:
· UE #1, PDU session #1, slice remapping policy: S-NSSAI #1 → S-NSSAI #2, slice recovery priority: 1,
· UE #1, PDU session #2, slice remapping policy: S-NSSAI #1 → S-NSSAI #3, slice recovery priority: 3,
· UE #2, PDU session #1, slice remapping policy: S-NSSAI #1 → S-NSSAI #4, slice recovery priority: 1,
· UE #3, PDU session #3, slice remapping policy: S-NSSAI #1 → S-NSSAI #2, slice recovery priority: 2.
Due to high load for S-NSSAI #1, the NG-RAN node performs the slice remapping for all PDU sessions related to S-NSSAI #1 based on each slice remapping policy. After a while, the NG-RAN recovers resources to serve only two PDU sessions related to the S-NSSAI #1. Therefore, the NG-RAN node should determine which PDU session is re-mapped to the S-NSSAI #1.
Since the 5GC can determine the slice recovery priority for each PDU session based on e.g. the subscription and then provide it to the NG-RAN node together with the slice remapping policy in advance, the NG-RAN can take this into account to determine which PDU session is re-mapped to the S-NSSAI #1. In above example, the NG-RAN selects the PDU session #1 for UE #1 and UE #2 based on the slice recovery priority.
In Scenario 6, the slice recovery priority can be also used in another way. For example, the NG-RAN has the on-going PDU sessions related to S-NSSAI #2 as follows:
· UE #4, PDU session #1, slice remapping policy: S-NSSAI #2 → S-NSSAI #6, slice recovery priority: 2
· UE #4, PDU session #3, slice remapping policy: S-NSSAI #2 → S-NSSAI #3, slice recovery priority: 3

· UE #5, PDU session #2, slice remapping policy: S-NSSAI #2 → S-NSSAI #4, slice recovery priority: 1

However, it is possible that the slice resource reduction happens for S-NSSAI #2 as in Scenario 6. In other words, two PDU sessions are still served with the S-NSSAI #2, whereas one PDU session needs to remapped to the other S-NSSAI due to slice resource limit. In this case, the PDU session #3 for UE #4 can be remapped to the S-NSSAI #3 based on the slice remapping policy and slice recovery priority.
Proposal 1: It is proposed for AMF to indicate the assistance information for slice recovery (e.g., Priority per slice) to the NG-RAN.
2.3 UE Awareness of Slice Remapping

In last RAN3 meeting, it was agreed to add the editor’s note “It is FFS whether and how the UE is aware of slice remapping.” into the clause 6.2 of TR 38.832 [1].
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Figure 1: Service interruption due to slice not supported (Figure 6.1-2 in TR 38.832)
In Scenario 2, when the UE moves towards the target NG-RAN node within the RA2, the target NG-RAN node remaps the original S-NSSAI (i.e., Slice #1) associated with the PDU session #1 to the remapped S-NSSAI (i.e., Slice #2). After the completion of the inter-RA handover, the UE initiates the Mobility Registration Update procedure to align the allowed NSSAI supported in new RA2 between the UE and network. Based on the information from the UE, subscription information from the UDM, and local configuration, the AMF determines the allowed NSSAI for the UE. It is possible that the AMF does not include the Slice #1 into the allowed NSSAI since Slice #1 is not supported by the target NG-RAN node. However, as discussed in [2], from the UE point of view, there is a mismatch between the allowed NSSAI and the slice associated with active PDU session. The UE still has the PDU session #1 associated with Slice #1, but it receives the allowed NSSAI without Slice #1 from the AMF. According to current description in TS 24.501, the PDU session #1 should be locally released in the UE. In order to avoid this problem, the AMF should inform the UE of the slice remapping decision by using NAS signaling in the Mobility Registration Update procedure.
However, it is also possible that although Slice #1 is not supported by the target NG-RAN node, the AMF may include Slice #1 into the Allowed NSSAI during the Mobility Registration Update procedure. In this case, the UE may initiate the PDU Session Establishment procedure to establish another new PDU session related to Slice #1. However, since the target NG-RAN node does not support Slice #1, it rejects the PDU session establishment request from the UE. Therefore, this causes unnecessary signaling between the UE and network. In order for the UE to request the PDU session establishment for Slice #1, the AMF needs to indicate to the UE that new PDU session establishment for Slice #1 is disallowed due to the slice remapping for Slice #1. 
Based on the above observations, during the Mobility Registration Update procedure, the AMF should inform the UE of the slice remapping irrespective of the inclusion of Slice #1 in the Allowed NSSAI.
Proposal 2: It is proposed for AMF to indicate the slice remapping decision to the UE by NAS signaling.
Proposal 3: It is proposed to agree the corresponding TP in [3].
3. Conclusion
In this contribution, we focused on the issues related to the new scenarios and two editor’s note and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed for AMF to indicate the assistance information for slice recovery to the NG-RAN.

Proposal 2: It is proposed for AMF to indicate the slice remapping decision to the UE by NAS signaling.
Proposal 3: It is proposed to agree the corresponding TP in [3].
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