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Introduction
Last RAN3 meeting further discussed the enhancement of RAN slicing, and the following open issue is still not solved,
Add both Alternative S-NSSAI and Original S-NSSAI IE in the NGAP PDU Session Setup Request and the XnAP Handover Request message?
Stage2 and stage3 details
This contribution further discusses this open issue.
Discussion
Last RAN3 meeting further discussed the enhancement of RAN slicing, and the following open issue is captured,
Add both Alternative S-NSSAI and Original S-NSSAI IE in the NGAP PDU Session Setup Request and the XnAP Handover Request message?

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 from NG-RAN perspective.
Moreover, according to the SA2 SI on enhancement of network slicing, the following scenarios are studied according to TR 23.700-41,
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This Key issues is aiming to address WT#1. The following scenarios can happen:
1)	No mobility scenario:
	Scenario 1a): network slice is overloaded in NG-RAN.
	Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g. network slice termination).
	Scenario 1c): network performance of the network slice cannot meet the SLA.
2)	Inter RA Mobility scenario:
	Scenario 2a): network slice is not supported in the target RAN node.
	Scenario 2b): network slice in target RAN node is overloaded.
	Scenario 2c): network slice is not supported in the target CN.
	Scenario 2d): network slice or network slice instance is overloaded in the target CN.
This key issue is to study whether and how to provide service continuity for PDU sessions in network slices in the above scenarios 1b), 1c) and 2d).
As excerpted above, SA2 only considers the Scenarios when the network slice or network slice instance is overloaded; while the network slice is overloaded in NG-RAN is not studied.
Observation 1: 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 2: 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 3: 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: Currently, CN has no clue to make decision on slice replacement in case of slice resource shortage at NG-RAN.
Observation 2: 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 3: 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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