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Introduction
Last RAN3 meeting primarily discussed the enhancement of RAN slicing, and the agreement and open issues are captured as follows,
The total number of allowed/partially allowed S-NSSAI should not exceed 8.
Add the Partially Allowed NSSAI in the following NGAP messages.  
· Connection Establishment Indication
· AMF CP Relocation Indication
· UE Information Transfer
· Initial UE Message
· Reroute NAS Request
For NGAP, whether to signal both original slice and alternative slice (replaced slice) is still open.
Stage2 and stage3 details
This contribution further discusses these open issues.
Discussion
Last RAN3 meeting primarily discussed the enhancement of RAN slicing, and the following open issue is captured,
For NGAP, whether to signal both original slice and alternative slice (replaced slice) is still open.

According to the latest version of TS 23.501 v.18.3.0, the following paragraphs regarding the alternative S-NSSAI and corresponding mobility scenario are captured,
The SMF proceeds with the PDU Session establishment using the Alternative S-NSSAI. The SMF sends the Alternative S-NSSAI to NG-RAN in N2 SM information and to UE in PDU Session Establishment Accept message.
For existing PDU Session associated with an S-NSSAI that is replaced with the Alternative S-NSSAI, after the AMF sends mapping of the S-NSSAI to the Alternative S-NSSAI to the supporting UE in UE Configuration Update message, the AMF sends updates to the SMF of the PDU Session, e.g. triggering Nsmf_PDUSession_UpdateSMContext service operation, that the PDU Session is to be transferred to Alternative S-NSSAI and includes the Alternative S-NSSAI as follows (see details in clause 4.3.3 of TS 23.502 [3]):
-	If the SMF determines that the PDU Session needs to be retained (e.g. if the anchor UPF can be reused with the alternative S-NSSAI and SSC mode 1), the SMF sends the Alternative S-NSSAI to the UPF in the N4 message, to the NG-RAN in N2 message and to the supporting UE in PDU Session Modification Command message.
…
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.
According to SA2 spec, SA2 has clearly specified that the Alternative S-NSSAI should be signalled from CN to NG-RAN in NGAP message. The only controversy is whether we can reuse the existing S-NSSAI IE to indicate alternative S-NSSAI (i.e. the original S-NSSAI associated with the PDU session is not signalled to NG-RAN), or we need to explicitly define a separate Alternative S-NSSAI IE.
Firstly, it should be noted that if we reuse the existing S-NSSAI IE to indicate alternative S-NSSAI, it actually means that the slice replacement is totally under the control of the CN. Of course the decision to make slice replacement is up to CN, but there’s no mechanism to let the CN understand there’s slice resource shortage at NG-RAN, so the CN has no clue to make decision on slice replacement in case of slice resource shortage at NG-RAN, which we believe is not the intention to introduce the slice replacement functionality.
Observation 1: SA2 has clearly specified that the Alternative S-NSSAI should be signalled from CN to NG-RAN in NGAP message.
Observation 2: Currently, CN has no clue to make decision on slice replacement in case of slice resource shortage at NG-RAN.
From another aspect for the related mobility scenario, SA2 has clearly specified that the handover procedure shall continue unaffected by the Network Slice Replacement, and any Network Slice Replacement for the S-NSSAI shall not take place during the handover. In our understanding, the interpretation to SA2 spec is that the target node should still accept a PDU session associated with an S-NSSAI which is in slice resource shortage or is not supported by the target node.
Observation 3: According to SA2 spec, the target node is required to still accept a PDU session associated with a currently used S-NSSAI (either an original S-NSSAI or an alternative S-NSSAI) which is in slice resource shortage or is not supported by the target node.
Then let’s investigate whether there’s issue if we reuse the existing S-NSSAI IE to indicate alternative S-NSSAI.
Case 1: The source node supports Slice 1 and Slice 2. The target node supports Slice 1 and Slice 3. The PDU Session is established for Slice 1 but has been modified to Slice 2 (i.e. Slice 1 is the original slice and Slice 2 is actually the Alternative S-NSSAI). When the source node triggers handover procedure to the target node, whether the target node accepts this PDU session with Slice 2?
Case 2: Both the source node and the target node support Slice 1 and Slice 2. But Slice 2 at the target node is in slice resource shortage. The PDU Session is established for Slice 1 but has been modified to Slice 2 (i.e. Slice 1 is the original slice and Slice 2 is actually the Alternative S-NSSAI). When the source node triggers handover procedure to the target node, whether the target node accepts this PDU session with Slice 2?
In our understanding, for the above two cases, since neither the source node nor the target node knows whether the Slice 2 is the original slice or an alternative slice, the target node has no clue to make decision on whether to accept the PDU session temporarily or reject the PDU session directly.
Observation 4: If we reuse the existing S-NSSAI IE to indicate the alternative slice, neither the source node nor the target node knows whether the Slice associated with an PDU session is the original slice or an alternative slice. Consequently, the target node has no clue to make decision on whether to accept the PDU session temporarily or reject the PDU session directly.
So it is preferred to transmit both original S-NSSAI and alternative S-NSSAI(s) from the source node to the target node for the target node to make proper decision on whether to accept the PDU session temporarily or to reject the PDU session directly. As a basis, the CN need to transmit both original S-NSSAI and alternative S-NSSAI(s) from the CN to the source node.
Proposal 1: Add Alternative S-NSSAI information as a separate IE in the HANDOVER REQUEST message.
Proposal 2: Add Alternative S-NSSAI information as a separate IE in the following NGAP messages,
· PDU SESSION RESOURCE SETUP REQUEST
· PDU SESSION RESOURCE MODIFY REQUEST
· INITIAL CONTEXT SETUP REQUEST
 

Conclusion
In this contribution, we have the following proposals:
Observation 1: SA2 has clearly specified that the Alternative S-NSSAI should be signalled from CN to NG-RAN in NGAP message.
Observation 2: Currently, CN has no clue to make decision on slice replacement in case of slice resource shortage at NG-RAN.
Observation 3: According to SA2 spec, the target node is required to still accept a PDU session associated with a currently used S-NSSAI (either an original S-NSSAI or an alternative S-NSSAI) which is in slice resource shortage or is not supported by the target node.
Observation 4: If we reuse the existing S-NSSAI IE to indicate the alternative slice, neither the source node nor the target node knows whether the Slice associated with an PDU session is the original slice or an alternative slice. Consequently, the target node has no clue to make decision on whether to accept the PDU session temporarily or reject the PDU session directly.
Proposal 1: Add Alternative S-NSSAI information as a separate IE in the HANDOVER REQUEST message.
Proposal 2: Add Alternative S-NSSAI information as a separate IE in the following NGAP messages,
· PDU SESSION RESOURCE SETUP REQUEST
· PDU SESSION RESOURCE MODIFY REQUEST
· INITIAL CONTEXT SETUP REQUEST
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