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1. Introduction
Last RAN plenary #95-e meeting agreed to further study the potential impact of the slice-aware cell resection/RACH, in RP-221006. 
And the SA2#150-e meeting sent the Reply LS on Slice list and priority information in S2-2203597, attached with a set of agreed CRs, as follows. 
	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 aims to continue the above discussion, on the basis of our previous contribution [1].
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2.1 The impacts on NGAP
The SA2 #150-e meeting approved the CR of TS 23.501 [2] based on the RAN2 assumption that mapping of slice to the slice groups for cell reselection is per TA. 
The general contents related to the RAN are quoted as follows. 
5.15.x	Network Slice AS Groups support
The RAN may support Network Slice AS Groups (NSAGs) which are used as specified in TS 38.300 [27], TS 38.304 [50]. A Network Slice AS Group may be valid in one or more Tracking Areas. 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]). 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. 
Hence, the basic procedure is given as follows: 
· RAN OAM firstly configures the NSAG (mapping between S-NSSAI and slice group) to the NG-RAN nodes. 
· The NG-RAN node signals the NSAG configuration per TA to the AMF via the NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
· The AMF can signal the NSAGs configuration information (optionally associated with TA) to the UE. 
On the exact NSAG list location, there are two possible options. 
· Option 1: add the NSAG ID in the TAI Slice Support List/Extended TAI Slice Support List for each S-NSSAI
· Option 2: introduce a new Network Slice AS Groups (NSAGs) IE, independently from TAI Slice Support List/Extended TAI Slice Support List

Below provides the exemplary structure of the option 2. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	<Skip the irrelevant>
	
	
	
	
	
	

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>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.
	YES
	reject

	>>>>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.
	YES
	reject

	>>>>TAI NSAG Support List
	O
	
	NSAG Support List
9.3.1.aaa
	Supported network slice AS groups per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore
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Both options could work. For option 1, the TAI Slice Support List/Extended TAI Slice Support List are included in both directions (the NG Setup request and NG setup response message). Also for option2, it is easy to allow a S-NSSAI can be associated with different NSAGs in the Tracking Area, as specified in [2]. 
· 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

Proposal 1: Introduce a new TAI NSAG Support List IE per TA in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.

Also SA2 agreed the maximum value of NSAGs per UE as follows in S2-2203620. 

-	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.
It can be observed that for a single UE, at least 32 NSAGs should be defined, and at most 4 NSAGs can be associated with the TAI. Then over the network interfaces, the maximum NSAGs per TA can be a value larger than 32. 

Proposal 2: The maximum value of NSAGs should be at least 32. Note that 256 is proposed in the corresponding CRs. 

On the exact TAI NSAG Support List structure, below provides two alternatives. 
· Alternative 1: explicit slice support list in the TAI NSAG Support List IE

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NSAG Support Item
	
	1..<maxnoofNSAGItems>
	
	

	>NSAG ID
	M
	
	INTEGER (1..256, …)
	

	>Extended Slice Support List
	M
	
	9.3.1.191
	




· Alternative 2: implicit slice support list in the TAI NSAG Support List IE

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NSAG Support Item
	
	1..<maxnoofNSAGItems>
	
	

	>NSAG ID
	M
	
	INTEGER (1..256, …)
	

	>Slice Support Bitmap List
	M
	
	BITSTRING
(SIZE(16))
	Each position in the bitmap represents the S-NSSAI included in the Slice Support List and/or Extended Slice Support List. 

0: The S-NSSAI is belonging to the NSAG ID.
1: The S-NSSAI is not belonging to the NSAG ID.




Proposal 3: RAN3 can consider the above two alternatives on the TAI NSAG Support List IE.

2.2 The impacts on F1AP
Over F1, the cell specific (extended)TAI Slice Support List per cell per TA is included in the Served Cell Information, and signalled to the CU. In order to support the NSAG configuration, the DU can signal the new TAI NSAG Support List IE per TA per cell to the gNB-CU. 

Proposal 4: Over F1, introduce a new TAI NSAG Support List IE per TA in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE messages.

2.3 The impacts on XnAP
In [2], the AMF can provide the NSAG per TA to the UE. 
· 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.

This means that the UE may be configured with NSAG information, not only in its currently camped TA, but also in other TAs at least in the UE’s registration area. Then in order to assist the slice-aware cell reselection, the gNB may need to broadcast the slice group IDs belonging to other neighbour gNBs, which has been discussed in RAN2. 

Hence in order to support slice group configurations, the same as the aware of the slice related information of the neighbour cells, the serving gNB should have knowledge of the mapping slice grouping relationships supported by its neighbour gNBs.  Hence, RAN should signal the configuration of slice groups via XN SETUP REQUEST, XN SETUP RESPONSE and NG-RAN NODE CONFIGURATION UPDATE messages. 


Proposal 5: Over Xn interface, signal the TAI NSAG Support List IE per TA per cell in the Xn interface management messages. 

2.4 Stage 2 CR
As discussed in section 2.1, the NG-RAN needs to provide the TA level NSAG information to the AMF in the NG interface management messages, so as for the AMF to determine the NSAG information to the UE. Then this can be reflected in the stage 2. 
Proposal 6: Agree the stage 2 CR on the NG-RAN providing the NSAG information to the AMF.


2.5 Reply LS from SA5 on enhancement of RAN Slicing
In R3-223061, SA5 replies the following answers to the two questions raised by RAN, as quoted as follows. 
	SA5 provides the following feedback on the RAN3 LS:
Q1: How dynamically (i.e. with which frequency) can the modification to slice resource re-partitioning be performed? 
Views of SA5: There are no limitation posed by the standard on how dynamic the process of  slice resource re-partitioning can be. This is considered to be dependent on the use case and on implementation. 

Q2: is the solution shown in the figure above feasible?
Views of SA5: Yes. The solution proposed by RAN3 is feasible based on NRM and measurements defined in SA5 TSs.



It can be observed that for the 1st answer, this is no immediate RAN3 specification impact, while for 2nd answer, this is already covered by the TS 38.300. Hence no further change is needed. 
Proposal 7: No further change is needed regarding the slice service continuity, and R3-223061 can be noted. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Introduce a new TAI NSAG Support List IE per TA in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
Proposal 2: The maximum value of NSAGs should be at least 32. Note that 256 is proposed in the corresponding CRs. 
Proposal 3: RAN3 can consider the above two alternatives on the TAI NSAG Support List IE.
Proposal 4: Over F1, introduce a new TAI NSAG Support List IE per TA in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE messages.
Proposal 5: Over Xn interface, signal the TAI NSAG Support List IE per TA per cell in the Xn interface management messages. 
Proposal 6: Agree the stage 2 CR on the NG-RAN providing the NSAG information to the AMF.
Proposal 7: No further change is needed regarding the slice service continuity, and R3-223061 can be noted. 
The CRs for TS 38.413, TS 38.473 and TS 38.300 can be found in the companion papers [3-5].
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