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1		Introduction
In RAN2 scope of this WI, the NSAG(Network Slice AS Group) is defined for the cell reselection and RACH. But the solution is not agreed by SA2. In SA2#150 meeting, conclusion is made and send liaison[1] to RAN2/3.
SA2 would like to inform RAN2, RAN3, CT1, CT4 about SA2 progress of supporting Slice Groups and Network Slice priorities required for enabling RAN Slicing as per Work Item NR_Slice-Core.

SA2 confirms that the mapping of slice to the slice group is per TA, and slice group priority is sent to the UE over NAS message by the AMF. SA2 approved the attached CRs. 

SA2 would like to emphasize that the support of network sharing is required for all features unless agreed otherwise so an optional PLMN index indication or a similar concept should be considered to be added as part of the slice group format in SIB.

For your information in SA2 the slice group is referred as NSAG (Network Slice AS Group).
This contribution will discuss the impaction on the RAN3 specification.
[bookmark: _Toc449541143]2		Discussion
In the SA2 liaison, there are two aspects agreements for RAN2 solution supporting. One is the slice group priority is sent to the UE over NAS message by the AMF. From SA2 CR [2] for 23.501, the AMF determines the NSAG priority information and provide to UE via NAS layer. So we may easily derive this function will no impact RAN3 
Proposal 1: slice group priority sent to UE will not impact RAN3 specification
For another topic, NSAG introducing, in the SA2 CR [3], they explicitly state the RAN node should provide the NSAG information for the slices to AMF. 
The RAN provides (and updates) the AMF, with the values of the NSAG(s) an S-NSSAI is associated with in a TA using the NG Set Up and RAN Configuration Update procedures (see TS 38.413 [34]).
Proposal 2: Add NSAG information for slices in NG Setup and RAN Configuration Update procedures
In the further, we need discuss how to encode the NSAG information in the message of NG interface. In SA2 CR [3], some detail specification for the NSAG.
The AMF in turn provides this information to the NSSF.  In deployments where the total number of groups does not exceed the number of groups associated with the NSAG size limit defined in TS 38.331[28]), all the NSAGs configured in the RAN may be unique per PLMN.
…………
If the UE has indicated that the UE supports NSAG in the 5GMM Core Network Capability (see clause 5.4.4a), the AMF may, with or without NSSF assistance, configure the UE with NSAG Information e for one or more S-NSSAIs in the Configured NSSAI, by including this NSAG Information in the Registration Accept message or the UE Configuration Command message. The UE uses the NSAG Information as defined in clause 5.3.4.3.1. The AMF shall indicate in the NSAG Information in which TA a specific NSAG association to S-NSSAI(s) is valid if the AMF provides in the UE configuration a NSAG value which is used in different TAs with a different association with NSSAIs. The configuration the AMF provides includes at least the NSAGs for the UE for the TAs of the Registration Area.
………..
The UE shall store the currently valid NSAG information received in the registered PLMN when registered in this PLMN and:. 
-	The UE should be able to store the NSAG information for at least the R-PLMN and equivalent PLMNs
-	Only the RPLMN can provide NSAG information to the UE 
-	There can be at most 32 groups configured in the UE at a time for a PLMN
-	At most 4 NSAGs can have an optional TAI associated with it.
The NSAG information is not required to be stored after power off or after the UE becomes Deregistered as it is not used for cell selection.
A S-NSSAI can be associated with at most one NSAG values for RACH and at most one NSAG value for Cell Reselection within a Tracking Area. A S-NSSAI can be associated with different NSAG values in different Tracking Areas.
From above information and the liaison from SA2, we may derive the NSAG is defined per TA. It means the NSAG may include different slice list in different TA.
The slice supporting encoded as below in the existing NG message in 38.413 [4].   
	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC

	>>Broadcast PLMN List
	
	1
	
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN

	>>>>TAI Slice Support List
	M
	
	Slice Support List
9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.

	[bookmark: _Hlk25105837]>>>>NPN Support
	O
	
	9.3.3.44
	[bookmark: _Hlk43394671]If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
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9.3.1.17	Slice Support List
This IE indicates the list of supported slices.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Support Item
	
	1..<maxnoofSliceItems>
	
	

	>S-NSSAI
	M
	
	9.3.1.24
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This IE indicates a list of supported slices.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Support Item
	
	1..<maxnoofExtSliceItems>
	
	

	>S-NSSAI
	M
	
	9.3.1.24
	



From the existing encoding of the slice support list in the NGAP message, we may find the slice supporting already specified in the TA granularity. So we may add the NSAG information in the (Extended) Slice Support List. And we can set the IE type of the NSAG same as RAN2 specification: BIT STRING (SIZE(8)).
In SA2 CR[3], they also have additional information for the NSAG. all the NSAGs configured in the RAN may be unique per PLMN. So we may indicate this feature of NSAG in the NGAP message to AMF. Otherwise the AMF cannot obtain this information.
The NSAG is used for two functions in RAN2 specification, one is RACH and another one is cell reselection. So we need add two sets of NSAG information for one slice. 
Based on the above discussion, we provide the below example tabular for the NSAG information specification:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Support Item
	
	1..<maxnoofExtSliceItems>
	
	

	>S-NSSAI
	M
	
	9.3.1.24
	

	>NSAG Information for RACH
	O
	
	9.3.1.xx
	

	[bookmark: _Toc99123629][bookmark: _Toc99662434]>NSAG Information for Cell Reselection
	O
	
	9.3.1.xx
	



9.3.1.xx	NSAG Information 
This IE contains the NSAG Information as specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NSAG
	M
	
	BIT STRING (SIZE(8))
	

	Unique in PLMN
	O
	
	ENUMERATED (true, …)
	


  
Proposal 3: Add two sets NSAG information in the (Extended) Slice Support List 
Proposal 4: NSAG information includes NSAG and Unique in PLMN indicator
In RAN2 slice based cell reselection solution, the neighbour cell slice group supporting information should be broadcasted via SIB16 as below:
SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                     OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                 OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                              OPTIONAL,  -- Need R
  
sliceCellListNR  Indicates the list of allow-list or exclude-listed neighbour cells for slicing.

To support the RAN2 solution, the slice group (NSAG) information should be exchanged between the neighbour RAN nodes via XnAP. The tabular format may follow the above proposed format in NGAP.
Proposal 5: Add NSAG information for slices in XnAP procedures: Xn Setup and NG-RAN node Configuration Update  
For CU-DU split case, the TAI slice information is provided by DU. So the NSAG along with slice should be configured in DU and provided to CU via F1. Whether other information binding with NSAG need to be exchange between CU and DU should be discussed by RAN2 and inform RAN3 to transfer it via inter-node container. 
Proposal 6: Add NSAG information for slices in F1AP procedures: F1 Setup and gNB-DU Configuration Update 
Proposal 7: Corresponding CRs are provided for 38.413 in R3-223516, 38.423 in R3-223517 and 38.473 in R3-223518 
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: slice group priority sent to UE will not impact RAN3 specification
Proposal 2: Add NSAG information for slices in NG Setup and RAN Configuration Update procedures
Proposal 3: Add two sets NSAG information in the (Extended) Slice Support List 
Proposal 4: NSAG information includes NSAG and Unique in PLMN
Proposal 5: Add NSAG information for slices in XnAP procedures: Xn Setup and NG-RAN node Configuration Update  
Proposal 6: Add NSAG information for slices in F1AP procedures: F1 Setup and gNB-DU Configuration Update 
Proposal 7: Corresponding CRs are provided for 38.413 in R3-223516, 38.423 in R3-223517 and 38.473 in R3-223518 
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