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1.	Introduction
In last RAN3 meeting, it was discussed whether to inform the gNB of both original S-NSSAI and alternative S-NSSAI for the PDU Session to avoid the service interruption during Xn Handover [1]. There was no consensus on this issue. In this contribution, we examine this issue and then provide our view on it. 
2.	Discussion
According to the TS 23.501, it is clearly described that the slice remapping shall not take place during the handover as follows:

	TS 23.501:
…
When the AMF is notified that the S-NSSAI is available again (e.g. the congestion of the S-NSSAI has been mitigated), if the AMF has configured the supporting UE with the Alternative S-NSSAI, and the AMF determines for the UE to use the replaced S-NSSAI again, the AMF reconfigures the supporting UE (e.g. by using UE Configuration Update procedure or in the next registration procedure) to use the replaced S-NSSAI again by removing the mapping of the replaced S-NSSAI to Alternative S-NSSAI.
If there is an existing PDU Session associated with the Alternative S-NSSAI, the AMF updates the SMF(s) of the PDU Session(s), by Nsmf_PDUSession_UpdateSMContext service operation, causing the PDU Session to be transferred to the S-NSSAI.
During a handover procedure, if an S-NSSAI has to be replaced with an Alternative S-NSSAI, the handover procedure (including any PDU session associated with the S-NSSAI to be replaced) shall continue unaffected by the Network Slice Replacement. Any Network Slice Replacement for the S-NSSAI shall not take place during the handover.
…



This means that during the handover, the original S-NSSAI cannot be replaced to the alternative S-NSSAI. However, there seems to be no clear description on how the alternative S-NSSAI should be handled by the gNB during the handover. Also, there is still no consensus on whether to inform the gNB of both original S-NSSAI and alternative S-NSSAI for the PDU Session to avoid the service interruption during Xn Handover [1]. For this open issue, we think that both source gNB and target gNB need to know both original S-NSSAI and alternative S-NSSAI for the PDU Session. 
Suppose that the UE is now in the gNB_1, and it has the PDU Session associated with S-NSSAI #1 (→ Original S-NSSAI) and S-NSSAI #2 (→ Alternative S-NSSAI). Due to the congestion in CN, the S-NSSAI #1 is currently replaced with S-NSSAI #2 for the PDU Session. Let's also assume that each gNB has different slice availability as follows: 
· gNB_1 supports S-NSSAI #1 and S-NSSAI #2,
· gNB_2 supports S-NSSAI #1 and S-NSSAI #2,
· gNB_3 supports S-NSSAI #2 and S-NSSAI #3,
· gNB_4 supports S-NSSAI #1 and S-NSSAI #3,
· gNB_5 supports S-NSSAI #1 configured with zero resources and S-NSSAI #2.
From the perspective of the source gNB, if the original S-NSSAI (i.e., S-NSSAI #1) is not provided, the source gNB can consider the gNB_2, gNB_3, or the gNB_5 as a target node during the handover. This is because the source gNB only knows that the PDU Session is associated with the S-NSSAI #2. Then, if the source gNB finally selects the gNB_2 as a target node, there is no problem because gNB_2 can support both original S-NSSAI and alternative S-NSSAI. That is, even though the CN decides to use the original S-NSSAI (i.e., S-NSSAI #1) for the PDU Session again, this PDU Session can be still served by the gNB_2. 
However, if the source gNB selects the gNB_3 as a target gNB, the gNB_3 accepts the PDU Session because it supports S-NSSAI #2 and has no knowledge on the original S-NSSAI. Then, the gNB_3 informs the CN of the path switch for this PDU Session. During the path switch procedure, if the AMF does not indicate to the SMF that the original S-NSSAI is not supported in the gNB_3, the SMF may accept the path switch request from gNB_3. Then, as shown in Figure 1, the DL data may be delivered to the UE via the gNB_3. In this case, however, we are not sure that the gNB not supporting S-NSSAI #1 is allowed to transmit the DL data to the UE from the system point of view. 


[bookmark: _CRFigure4_9_1_2_21]Figure 1: Xn based inter NG-RAN handover in TS 23.502

According to the SA2 specification, both original slice and alternative slice should be in the Allowed NSSAI. However, if the original S-NSSAI (i.e., S-NSSAI #1) is not supported at the gNB_3, the CN should remove S-NSSAI #1 in the Allowed NSSAI, and then determine the new Allowed NSSAI. After the completion of the path switch procedure, therefore, the UE may initiate the mobility registration procedure to receive new Allowed NSSAI from the network. In this case, the service interruption may be occurred procedure because this PDU Session is released during the mobility registration [3]. As mentioned before, since the original S-NSSAI (i.e., S-NSSAI #1) is not supported at the gNB_3, the CN should release the PDU Session and then determine new Allowed NSSAI because the original S-NSSAI needs to be removed in the Allowed NSSAI. 
Even if the source gNB selects the gNB_5 as a target gNB, the gNB_5 accepts this PDU Session associated with S-NSSAI #1 (→ Original S-NSSAI) and S-NSSAI #2 (→ Alternative S-NSSAI), and then informs the CN of the path switch for this PDU Session. In this case, since gNB_5 still supports both original slice and alternative slice, the AMF may decide to keep this PDU Session. However, when the CN decides to use the original S-NSSAI (i.e., S-NSSAI #1) for the PDU Session again, the CN should initiate the deactivation of this PDU Session because S-NSSAI #1 is configured with zero resources at the gNB_5. Therefore, the service interruption may be also occurred in this case.
Therefore, if both original S-NSSAI and alternative S-NSSAI are provided, the source gNB can properly select the target gNB (e.g., gNB_2 in above example) to avoid the service interruption. In addition, although the source gNB selects the gNB_3 as a target node due to the radio quality, the gNB_3 can reject the PDU Session associated with the original S-NSSAI (i.e., S-NSSAI #1). As a result, the data transmission via the PDU Session associated with non-supported slice can be avoided.
Based on the observations, we prefer to signal both original S-NSSAI and alternative S-NSSAI into the relevant NGAP signalling, and the information on both original S-NSSAI and alternative S-NSSAI needs to be forwarded to the target gNB during the handover. In addition, if the criticality of the original S-NSSAI IE is defined as ‘ignore’, the gNB not supporting the slice replacement just ignores the original S-NSSAI IE. In this case, the gNB cannot be aware of whether the value of the existing S-NSSAI IE is replaced with the alternative S-NSSAI value or not. To avoid the problem, the criticality of the original S-NSSAI IE should be defined as ‘reject’.
Proposal 1: The original S-NSSAI IE with the criticality ‘reject’ should be included into the NGAP PDU SESSION RESOURCE SETUP REQUEST message and PDU SESSION RESOURCE MODIFY REQUEST message. 
Proposal 2: The original S-NSSAI IE with the criticality ‘reject’ should be included into the XnAP HANDOVER REQUEST message.

In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 3: It is proposed to agree the corresponding TPs in [4].


3.	Conclusion
In this contribution, we focused on the remaining open issue of the Rel-18 RAN slicing WI and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The original S-NSSAI IE with the criticality ‘reject’ should be included into the NGAP PDU SESSION RESOURCE SETUP REQUEST message and PDU SESSION RESOURCE MODIFY REQUEST message. 
Proposal 2: The original S-NSSAI IE with the criticality ‘reject’ should be included into the XnAP HANDOVER REQUEST message.
Proposal 3: It is proposed to agree the corresponding TPs in [4].
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