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Discussion
1. Introduction
In last RAN3 meeting, two scenarios for the service interruption were captured in TR 38.832 [1]: slice resource shortage, and non-supported slice. In this contribution, we raise additional issues for this two scenarios, and also provide our view on it.
2. Discussion
2.1 Slice Resource Shortage
In this scenario, the original slice related to the on-going PDU session is supported by both the source and target NG-RAN node. During the handover, however, the PDU session related to the original slice may be rejected due to high slice-related load at the target NG-RAN node. This may cause the service interruption for the original slice. Therefore, the target NG-RAN node performs the slice remapping as in clause 6.2.2 of TR 38.832. After a while, the target NG-RAN node may recover enough resources to realize the original slice. In this case, the remapped slice needs to be re-mapped to the original slice.
Observation 1: In the slice resource shortage scenario, when the NG-RAN node recovers enough resources to serve the original slice, the remapped slice needs to be re-mapped to the original slice.
However, the resources recovered in the target NG-RAN node may be not enough to serve all the PDU sessions related to the original slice. In other words, some PDU sessions can be served with the original slice, whereas the other PDU sessions are still served with the remapped slice. Therefore, the NG-RAN needs to select which PDU session is mapped to the original slice.
Observation 2: The NG-RAN needs to select which PDU session is mapped to the original slice.
Proposal 1: It is proposed to discuss how to support the slice recovery (i.e., re-mapping of remapped slice to original slice) in the slice resource shortage scenario.
2.2 Non-supported Slice
In this scenario, as shown in Figure 1, the original slice related to the on-going PDU session is only supported by the source NG-RAN node. Since the target NG-RAN node does not support the original slice, the remapped slice is used instead of the original slice in order to support the service continuity for the on-going PDU session. 
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Figure 1: Service interruption due to slice not supported (Figure 6.1-2 in TR 38.832)
In Figure 1, suppose that when the UE moves towards the target NG-RAN node within the RA2, the target NG-RAN node remaps the original slice (i.e., Slice #1) associated with the PDU session #1 to the remapped slice (i.e., Slice #2). After the completion of the inter-RA handover, the UE initiates the Mobility Registration Update procedure to align the slices supported in new RA2 between the UE and network. According to current description in TS 24.501, the UE shall include S-NSSAI applicable for each active PDU session into the Requested NSSAI. Since the PDU session #1 is on-going at the target NG-RAN node and the UE is not aware of slice remapping for the PDU session, the UE sends the Registration Request message with Requested NSSAI = {Slice #1} and List Of PDU Sessions To Be Activated = {PDU session #1}. 
Based on the information from the UE, subscription information from the UDM, and local configuration, the AMF determines the allowed NSSAI for the UE. Since Slice #1 is not supported by the NG-RAN node, Slice #1 is not included into the allowed NSSAI. According to current description in TS 23.501, when a slice is no longer available for a UE, the AMF indicates to the SMF which PDU session ID corresponding to the relevant S-NSSAI shall be released. SMF releases the PDU session. Therefore, it seems that the PDU session #1 should be released by the network during the Mobility Registration Update procedure. However, in the inter-RA handover, the target NG-RAN node already indicates to the AMF that the slice associated to the PDU session #1 is remapped to Slice #2. Therefore, although Slice #1 is no longer available for the UE, this slice remapping indication enables the AMF not to request the release of the PDU session #1 to the SMF.

Observation 3: Even if the original slice is not included into allowed NSSAI, the PDU session related to the original slice can be maintained in the AMF based on the slice remapping indication from the NG-RAN node.
However, from the UE point of view, there is a mismatch between the allowed NSSAI and the slice associated with active PDU session. Note that the UE receives the allowed NSSAI which does not contain Slice #1, whereas it still has the PDU session #1 associated with Slice #1. According to current description in TS 24.501, the PDU session #1 should be locally released in the UE as follows:
	Clause 5.5.1.3.4 in TS 24.501:

…
With respect to each of the PDU session(s) active in the UE, if the allowed NSSAI contains neither:

a)
an S-NSSAI matching to the S-NSSAI of the PDU session; nor

b)
a mapped S-NSSAI matching to the mapped S-NSSAI of the PDU session;

the UE shall perform a local release of all such PDU sessions except for an emergency PDU session, if any.
…


Observation 4: When the original slice is not included into allowed NSSAI, the UE performs a local release of the PDU session related to the original slice.
During the Mobility Registration Update procedure subsequent to inter-RA handover, if the PDU session(s) related to the slice remapping are released in the UE, it is difficult to guarantee the service continuity in the non-supported slice scenario. In order to avoid this problem, the UE needs to be aware of slice remapping. The UE can be informed about the slice remapping decision from the network by using the RRC message or NAS signaling.
Observation 5: In order to avoid the mismatch between the allowed NSSAI and the slice associated with active PDU session, the UE needs to be aware of slice remapping.
To this end, the NG-RAN or AMF notifies the UE whenever the slice remapping event occurs, thus resulting in additional signaling between the UE and network. Also, it may need to update the URSP rule to route the traffic related to the remapped slice. Therefore, there may be a critical UE impact.
Observation 6: The UE awareness of slice remapping may cause a critical UE impact.

Proposal 2: It is proposed to discuss whether and how the UE should be aware of slice remapping.

Proposal 3: It is proposed to agree the corresponding TP in [2].
3. Conclusion
In this contribution, we focused on additional issues related to the scenarios for service interruption due to connected mobility and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to discuss how to support the slice recovery (i.e., re-mapping of remapped slice to original slice) in the slice resource shortage scenario.
Proposal 2: It is proposed to discuss whether the UE should be aware of slice remapping.

Proposal 3: It is proposed to agree the corresponding TP in [2].
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