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	Reason for change:
	The following open issue is listed as part of Editor’s notes that remains for KI#1.
Editor's note:  How to use the existing NG-RAN resource of the replaced S-NSSAI is for FFS.
First, an S-NSSAI represents a network slice that is valid E2E, i.e. at a change of an S-NSSAI it is not obvious why there is a need to use NG-RAN resources that was used by the old S-NSSAI. On the contrary, if we change S-NSSAI the resources used should be associated to the new S-NSSAI. 
On the NGAP impact, the means to change S-NSSAI was added to NGAP due to EPS IW i.e. default S-NSSAI for interworking is used until the S-NSSAI from the SMF is received. The impact was in TS 38.413 described as:
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].
So, NGAP already support the means to change an S-NSSAI for a PDU Session i.e. there is no need to further impact the NGAP. Note that at change of S-NSSAI this may cause service interruption e.g. when new DRBs are established to replace old removed DRBs. It is also up to NG-RAN when such change is possible e.g. when both old and new S-NSSAI are allowed to use the same resources according to the RRM policy configuration.
The Editor’s note can be removed, and it could be considered to clarify that it is the S-NSSAI of the Alternative S-NSSAI that is sent over NGAP and to UPF i.e. there is no protocol impacts to NGAP and N4.


	
	

	Summary of change:
	Removed EN related to how RAN uses resources, but without clarifying that  it is the S-NSSAI of the Alternative S-NSSAI that is sent to UPF and NG-RAN i.e. not the Alternative S-NSSAI IE as that should anyway be understood. Clarified what resources the NG-RAN and UPF uses, and that the UE associates the PDU Session with the Alternative S-NSSAI.
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FIRST CHANGE
[bookmark: _Toc131516679][bookmark: _Toc20149998][bookmark: _Toc27846797][bookmark: _Toc36187928][bookmark: _Toc45183832][bookmark: _Toc47342674][bookmark: _Toc51769375][bookmark: _Toc106188106]5.15.19	Support of Network Slice Replacement
The Network Slice Replacement feature is used to replace an S-NSSAI with an Alternative S-NSSAI when an S-NSSAI becomes unavailable or congested. The Network Slice Replacement may be triggered in the following cases:
-	If the NSSF detects that an S-NSSAI becomes unavailable or congested (e.g. based on OAM or NWDAF analytics output), it sends network slice availability notification for the S-NSSAI to the AMF. The notification may include an Alternative S-NSSAI which can be used by the AMF to replace the S-NSSAI. The NSSF notifies the AMF when the S-NSSAI is available again.
-	If the PCF detects that an S-NSSAI becomes unavailable or congested for a UE (e.g. based on OAM or NWDAF analytics output), it sends access and mobility related policy notification to the AMF. The notification may include an Alternative S-NSSAI which can be used by the AMF to replace the S-NSSAI. The PCF notifies the AMF when the S-NSSAI is available again for the UE.
-	The OAM sends notification to AMF when an S-NSSAI becomes unavailable or congested (and also when this S-NSSAI becomes available again) and provides the Alternative S-NSSAI to AMF.
Based on the notification above from NSSF or PCF or OAM, the AMF may determine that an S-NSSAI is to be replaced with Alternative S-NSSAI. For roaming case, the AMF may receive network slice availability notification of the HPLMN S-NSSAI from NSSF in the HPLMN via NSSF in VPLMN, to trigger the Network Slice Replacement of the HPLMN S-NSSAI as described in clause 5.15.6.
NOTE 1:	It is recommended that, the operator configures to use only one mechanism when triggering the Network Slice Replacement for S-NSSAI.
The AMF determines the Alternative S-NSSAI for a UE registered with the S-NSSAI based on the notification from NSSF or PCF, or based on local configuration if the NSSF or PCF do not provide an alternative S-NSSAI. The Alternative S-NSSAI shall be supported in the UE Registration Area. If AMF cannot determine the Alternative S-NSSAI for the S-NSSAI, e.g. PCF or NSSF doesn't provide Alternative S-NSSAI, the AMF may further interact with the PCF to determine the Alternative S-NSSAI. The event trigger in AMF for interacting with PCF is described in clause 6.1.2.5 of TS 23.503 [45].
The UE indicates the support of Network Slice Replacement feature during the UE Registration procedure. For supporting UE in CM-CONNECTED mode, and if there is a PDU Sessions in the UE context associated with the S-NSSAI that needs to be replaced, the AMF provides the Alternative S-NSSAI for this S-NSSAI in the Allowed NSSAI and in the Configured NSSAI, if not included yet, and the mapping between S-NSSAI(s) to Alternative S-NSSAI(s) to the UE in UE Configuration Update message as follows:
-	for non-roaming UEs, the AMF provides the mapping of the S-NSSAI to the Alternative S-NSSAI to the UE.
-	for roaming UEs when the VPLMN S-NSSAI has to be replaced by a VPLMN Alternative S-NSSAI, the AMF provides the mapping of the VPLMN S-NSSAI to the Alternative VPLMN S-NSSAI to the UE.
-	for roaming UEs when the HPLMN S-NSSAI has to be replaced by an Alternative HPLMN S-NSSAI, the AMF provides the mapping of the HPLMN S-NSSAI to the Alternative HPLMN S-NSSAI to the UE.
NOTE 2:	The Alternative S-NSSAI or Alternative HPLMN S-NSSAI may be part or not part of the Subscribed S-NSSAI.
For the supporting UE in CM-IDLE state, when the UE establishes a NAS signalling connection, e.g. through a Service Request procedure or through a UE registration procedure, if the AMF determines that the S-NSSAI is to be replaced and there is a PDU Session associated with the S-NSSAI in the UE context, the AMF sends the mapping of the S-NSSAI to the Alternative S-NSSAI to the UE in the UE Configuration Update message or in the Registration Accept message.
Editor's note:	Whether to send the mapping of the S-NSSAI to the Alternative S-NSSAI to the UE when there is no PDU session associated with the S-NSSAI is FFS.
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 4.3.5.x of TS 23.502 [3]):
-	If the SMF determines that the PDU Session mayneeds 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. The NG-RAN uses resources associated with the Alternative S-NSSAI for the PDU Session, the UPF uses resources associated with the Network Instance and optionally the Alternative S-NSSAI (as described in TS 29.244 [65]), and the UE associates the PDU Session with the Alternative S-NSSAI.
-	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.
Editor's note:	How to use the existing NG-RAN resource of the replaced S-NSSAI is for FFS.
When the AMF is notified that the S-NSSAI is available again or 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 S-NSSAI again, the AMF reconfigures the supporting UE (e.g. by using UE Configuration Update message) to use the S-NSSAI. If there is an existing PDU Session associated with the Alternative S-NSSAI, 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 the S-NSSAI.
Editor's note:	How to perform Network Slice Replacement during handover is FFS.
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