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1		Introduction
In RAN#99 meeting, the WID[1] for further enhancement of RAN Slicing for NR. The objection is as below:
1. Evaluate the impact, if any, on RAN to support Network Slice Service continuity scenario. [RAN3]
2. Evaluate the impact, and specify the solution, if needed, to support Partially Allowed NSSAI in RRC_Connected Mode. [RAN3]
Note：Other RAN impacts for supporting further enhancement of RAN Slicing for NR is based on SA2’s progress. 
This contribution will discuss the objective 1 and provide the proposals
[bookmark: _Toc449541143]2		Discussion
[bookmark: _GoBack]SA2 introduced enhancement for Network Slice Service continuity in R18. The detail of this function is captured in TS 23.501[2] section 5.15.19 Support of Network Slice Replacement. 
--excerpt from 23.501
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.
………
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 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.
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.
--end of excerpt from 23.501
From above specification of SA2, we may interpret the CN will send the Alternative S-NSSAI to NG-RAN when the PDU session setup using the Alternative S-NSSAI. In current NGAP specification, the S-NSSAI is already carried in PDU SESSION RESOURCE SETUP REQUEST and set as mandatory. This IE can reused to stand for the alternative S-NSSAI and adding one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI if needed. Like as below:
[bookmark: _Toc20955072][bookmark: _Toc29503518][bookmark: _Toc29504102][bookmark: _Toc29504686][bookmark: _Toc36553132][bookmark: _Toc36554859][bookmark: _Toc45652154][bookmark: _Toc45658586][bookmark: _Toc45720406][bookmark: _Toc45798286][bookmark: _Toc45897675][bookmark: _Toc51745879][bookmark: _Toc64446143][bookmark: _Toc73982013][bookmark: _Toc88652102][bookmark: _Toc97891145][bookmark: _Toc99123264][bookmark: _Toc99662069][bookmark: _Toc105152135][bookmark: _Toc105173941][bookmark: _Toc106108939][bookmark: _Toc106122844][bookmark: _Toc107409397][bookmark: _Toc112756586][bookmark: _Toc120537080]9.2.1.1	PDU SESSION RESOURCE SETUP REQUEST
This message is sent by the AMF and is used to request the NG-RAN node to assign resources on Uu and NG-U for one or several PDU session resources.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU
9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>> Indicator Alternative of S-NSSAI I 
	O
	
	ENUMERATED (True, …)
	
	-
	

	>>PDU Session Resource Setup Request Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	xxxxxxxxxxxxxxxxx
Omitted part 



	
	
	
	
	
	



Proposal 1: Reuse S-NSSAI in PDU SESSION RESOURCE SETUP REQUEST to stand for the alternative S-NSSAI and adding one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI if needed 
When 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 NG-RAN in N2 message PDU Session Modification procedure to change the PDU session associated S-NSSAI. In current NGAP specification TS38.413, the S-NSSAI replacement already is supported. The optional S-NSSAI IE is included in the PDU SESSION RESOURCE MODIFY REQUEST message. And the text of procedure is captured as below: 
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].
Based on the current NGAP specification, regarding to the changing from S-NSSAI to alternative S-NSSAI and from alternative S-NSSAI to S-NSSAI for the existing PDU session already are supported. So no enhancement is needed if the NG-RAN does not need to differentiate the S-NSSAI to alternative S-NSSAI. Or add one adding one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI.
Proposal 2: No enhancement is needed for the changing between S-NSSAI and alternative S-NSSAI which are PDU session associated in PDU SESSION RESOURCE MODIFY REQUEST message.
Proposal 2a: Add one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI in PDU SESSION RESOURCE MODIFY REQUEST message if NG-RAN needs to differentiate whether the S-NSSAI is alternative S-NSSAI
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: Reuse S-NSSAI in PDU SESSION RESOURCE SETUP REQUEST to stand for the alternative S-NSSAI and adding one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI if needed
Proposal 2: No enhancement is needed for the changing between S-NSSAI and alternative S-NSSAI which are PDU session associated in PDU SESSION RESOURCE MODIFY REQUEST message.
Proposal 2a: Add one new addition IE to indicate whether this S-NSSAI is alternative S-NSSAI in PDU SESSION RESOURCE MODIFY REQUEST message if NG-RAN needs to differentiate whether the S-NSSAI is alternative S-NSSAI
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