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1 Introduction
In the last RAN3 meeting, we discussed the potential RAN impact to support RAN Slicing enhancement and reached following agreement.
	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


But there are still some open issues need further study:
	For Service continuity scenario:

Stage 2 update can be wait for SA2’s response.

For NGAP, whether to signal both original slice and alternative slice (replaced slice) is still open.

To be continued...


In this document, we continue to discuss the remaining issues for network slice service continuity and give our consideration and proposals.
2 Discussion

The RAN to support Network Slice Service continuity scenario was defined as Key Issue#1 in the TR 23.700-41. The conclusion of Key Issue#1 related to NG-RAN reached by SA2 at the end of study phase is as follows [3]:
	Cite from TR 23.700-41
0)
The trigger in the AMF to replace a currently used S-NSSAI with an alternative S-NSSAI is either based on local configuration (e.g. based on trigger from OAM) or based on AM PCF/NSSF notification. The UE capability to support this feature is a prerequisite for the execution of the optimizations in this conclusions.


During the SA2 normative phase, possible impact on RAN side is highlight in current TS 23.501:

Cite from TS 23.501:

During a new PDU Session establishment procedure towards an S-NSSAI,

· if the UE is provided with the mapping of the S-NSSAI to an Alternative S-NSSAI, the UE provides both the Alternative S-NSSAI and the S-NSSAI in the PDU Session Establishment message. When the AMF receives the Alternative S-NSSAI and the S-NSSAI in the PDU Session Establishment message, or when the AMF receives only the S-NSSAI in PDU Session Establishment message the AMF determines that the S-NSSAI is to be replaced with the Alternative S-NSSAI, the AMF includes both the Alternative S-NSSAI and the S-NSSAI to the SMF.

· if the UE is not provided with the mapping of the S-NSSAI to the Alternative S-NSSAI, the UE provides the S-NSSAI in the PDU Session Establishment message. When the AMF determines that the requested S-NSSAI is to be replaced with the Alternative S-NSSAI and if the UE supports Network Slice Replacement, the AMF performs UE Configuration Update procedure to reconfigure the UE with the Alternative S-NSSAI. The AMF continues the PDU Session establishment procedure with the Alternative S-NSSAI and provides both the Alternative S-NSSAI and the S-NSSAI to the SMF.

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.

· If the SMF determines that the PDU Session needs to be re-established, the SMF sends the Alternative S-NSSAI to the supporting UE either in PDU Session Modification Command if the PDU Session is of SSC mode 3, or in PDU Session Release if the PDU Session is of SSC mode 2 or SSC mode 1, to trigger the re-establishment of the PDU Session. The UE includes both, the S-NSSAI and the Alternative S-NSSAI in the PDU Session Establishment message.

As can be seen in above highlight part, the issue on how to indicate the alternative S-NSSAI to the NG-RAN may impact RAN3. We have discussed this issue in previous meetings, and the main controversy is whether to explicitly indicate the alternative S-NSSAI to the NG-RAN and whether there is a need to indicate both original and the alternative S-NSSAI to the NG-RAN.

From our understanding, we think that the CN can implicitly indicate the alternative S-NSSAI reusing current S-NSSAI contained in existing NGAP message. If the SMF determines to establish the PDU Session establishment using the Alternative S-NSSAI, the current S-NSSAI IE in the PDU SESSION RESOURCE SETUP REQUEST message can be reused to indicate the alternative S-NSSAI to the NG-RAN node. And if the SMF determines that the PDU Session needs to be retained, the current S-NSSAI IE in the PDU SESSION RESOURCE MODIFY REQUEST message can be reused to indicate the alternative S-NSSAI to the NG-RAN node, as can be seen as below, the replacement is already supported according to the message definition in the current specification. 
	Cited from NGAP:
For each PDU session, if the S-NSSAI IE is included in the PDU Session Resource Modify Request Item IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall replace the previously provided S-NSSAI by the received S-NSSAI for the concerned PDU session and use it as specified in TS 23.502 [10].


The purpose of introducing this mechanism is to solve the problem of core network congestion and provide users with temporary alternative S-NSSAI, it should be the CN to decide the when to trigger the alternative S-NSSAI and when to resume to the original S-NSSAI, and NG-RAN only needs to allocate the appropriate resources according to the instructions, therefore, current S-NSSAI IE contained in the PDU SESSION RESOURCE SETUP REQUEST and PDU SESSION RESOURCE MODIFY REQUEST message, there is no need to enhance NGAP. 
Proposal 1: Reuse current S-NSSAI IE contained in the PDU SESSION RESOURCE SETUP REQUEST and PDU SESSION RESOURCE MODIFY REQUEST message to indicate alternative S-NSSAI to the NG-RAN node.
For network slice service continuity during handover procedure, SA2 has already agreed that Network Slice Replacement for the S-NSSAI does not take place during the handover. 
Cited from TS23.501:

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.
Based on SA2’s conclusion, the Network Slice Replacement may happen before or after the handover procedure, there is no impact on current handover procedure. 
Proposal 2: No enhancement is needed to support Network Slice Service continuity during handover procedure.
3 Conclusion
In this paper, we discussed the remaining issues for network slice service continuity and give our proposals as below: 
Proposal 1: Reuse current S-NSSAI IE contained in the PDU SESSION RESOURCE SETUP REQUEST and PDU SESSION RESOURCE MODIFY REQUEST message to indicate alternative S-NSSAI to the NG-RAN node.
Proposal 2: No enhancement is needed to support Network Slice Service continuity during handover procedure.
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