3GPP TSG-RAN WG3 #116-e						                                              R3-223646
Electronic Meeting, 9 -20 May 2022

Agenda item:	17.2
Source:	CMCC
Title:	Discussion on slice grouping and slice priority
Document for:	Discussion
1 Introduction
RAN2 sends a LS [1] on Slice list and priority information for cell reselection as follows:
	RAN2 has re-discussed the mapping of slice to the slice groups based on the latest SA2 LS.
RAN2 understands whether per TA or per PLMN granularity has no major RAN2 impacts. However, RAN2 assumes (based on majority views in RAN2) that the mapping of slice to the slice groups for cell reselection is per TA.
RAN2 also assumes that the NAS layer in the UE is able to provide slice group priorities to AS layer in the UE.
RAN2 considers the WI is completed from RAN2 specification perspective based on the above assumptions. RAN2 expects other WGs to finalize their relevant specifications and indicate if RAN2 assumptions are not valid before RAN2#118.
RAN2 has achieved the following agreements.
1. A slice is not associated with multiple slice groups for the same purpose within a slice to slice group mapping “granularity”. A slice can be associated at most with one slice group for RACH and with one slice group for reselection, within the same granularity.
2. Both for RACH and for cell reselection, the UE NAS needs to provide the slice information to the UE AS. The UE AS is aware of the slice group ID (s) based on such slice information provided by the UE NAS. 


And SA2 sends reply LS [2] and agreed CRs [3,4,5] to RAN2, RAN3, CT1, CT4 about SA2 progress of supporting slice groups and slice priorities 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 provides discussions on the slicing grouping and identifies the impacts on RAN3 based on the inputs from SA2 and RAN2. The corresponding CRs are also provided.
2	Discussion
2.1 Impacts on NG interface
According to the SA2 LS and agreed CRs, SA2 has agreed that the mapping of slice to the slice group is per TA, and RAN provides the AMF the slice group and associated S-NSSAI within a TA using NG Set up and RAN Configuration Update procedures, and AMF configures the UE with NSAG information.
	S2-2203618:
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.
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.



Observation 1: The mapping of slice to the slice group is per TA.
As specified in current TS 38.413, RAN can provide supported TA list and supported S-NSSAIs per TAC per PLMN to AMF in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
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In order to support the features introduced in RAN2 and SA2, it is straightforward to introduce the association between NSAG and S-NSSAI(s) in TAI Slice Support List and Extended TAI Slice Support List.
In addition, RAN2 agreed that a slice can be associated at most with one slice group for RACH and with one slice group for reselection, within the same granularity. Thus, the slice group is for slice based cell reselection or RACH should be clarified in the message.
Observation 2: A slice can be associated at most with one slice group for cell reselection and with one slice group for RACH within a TA.
Proposal 1: Introduce NSAG ID for cell reselection IE and NSAG ID for RACH IE in Slice Support List and Extended Slice Support List in NG SETUP REQUEST and RAN CONFIGURATION UPDATE message.

2.2 Impacts on Xn interface
RAN2 has agreed to introduce the slice group information supported by the neighbouring cells in the SIB message in RAN2#116bis-e:
2.2: RAN2 assumes that for purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, gNB can provide in SIB the slice group that supported by these neighbour cells. If this conflicts with SA2, RAN2 will align with SA2.
In addition, RAN2 agreed that RAN can provide a block cell PCI list or allowed cell PCI list for a given slice group in RAN2#117-e as follows: 
15.1:  Network can indicate whether the PCI list is block-list (“cells not supporting the corresponding slice group”) or allow-list (“cells supporting the corresponding slice group”).
Observation 3: Serving gNB can provide the slice group supported by neighbour cells in SIB message.
[bookmark: _Hlk101303709]As specified in current TS 38.423, a RAN node and a neighbouring RAN node can exchange the supported slices per TA in TAI Slice Support List IE and Extended TAI Slice Support List IE, and the cell configuration information of an NR cell (such as PCI, frequency, TAC, etc.) is included in Served Cell Information NR IE and Neighbour Information NR IE in XN SETUP REQUEST/ XN SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE message. 
TAI Support List:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	TAI Support Item
	
	1..<maxnoofsupportedTACs>
	
	
	–
	

	>TAC
	M
	
	9.2.2.5
	Broadcast TAC
	–
	

	>Broadcast PLMNs
	
	1..<maxnoofsupportedPLMNs>
	
	
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	–
	

	>>TAI Slice Support List
	M
	
	Slice Support List
9.2.3.22
	Supported S-NSSAIs per TA
	–
	

	>>NPN Support
	O
	
	9.2.2.72
	
	YES
	reject

	>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.2.3.139
	Additional Supported S-NSSAIs per TA
	YES
	reject


Slice Support List:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Support Item
	
	1..<maxnoofSliceItems>
	
	

	>S-NSSAI
	M
	
	9.2.3.21
	



Observation 4: It is already supported in current specs that RAN node can transmit the supported S-NSSAIs per TA to neighboring node.
In SA2 agreed CR, different TAs may have the same NSAG with a different association with NSSAIs, and AMF will indicate in the NSAG information in which TA a specific NSAG association to S-NSSAI(s) is valid. That is, if the NSAG has unique association with NSSAIs or there is no collision between different NSAGs, NAS will not provide the TAI for NSAG information. In addition, AMF includes in the NAS at least the NSAGs for the UE for the TAs of the Registration Area. In this case, the UE can receive the NSAG information and valid TAI (if any) by NAS message. 
Although how to broadcast the NSAG info and whether to provide the associated TAI in SIB message is up to RAN2, we would like to try to analyse the general procedure based on SA2 progress and potential impacts on RAN2/RAN3. 
The following example is used for easy understanding:
Case 1: TA1 supports NSAG 1 {slice 1, slice 2}, TA2 supports NSAG 2{slice 3, slice 4};
Case 2: TA1 supports NSAG 1 {slice 1, slice 2}, TA2 supports NSAG 1{slice 3, slice 4};
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Figure 1
In our understanding, for case 1, NAS will provide the UE slice info as NSAG 1 {slice 1, slice 2} and NSAG 2{slice 3, slice 4} without TAI because there is no collision, so it is justifiable that RAN node broadcasts directly NASG 1 and NSAG 2 without TAI, the UE can use the mapping received from NAS to perform slice based cell reselection. In this case, serving node needs to know the NSAG ID of neighbouring node because the serving node doesn’t support slice 3 and slice 4 which are supported by neighbouring node.
Observation 5: RAN node needs to know the NSAG ID supported by neighbouring node since they may support different slices as shown by case 1 in Figure 1.
For case 2, NAS will provide the UE slice info as NSAG 1 {slice 1, slice 2} associated with TA1 and NSAG 2{slice 3, slice 4} associated with TA2 because TA1 and TA2 have the same NSAG with different slices. RAN node can broadcast NASG 1 with TA1 and NSAG 1 with TA2, then the UE can be aware of which mapping can be used for slice based cell reselection. In this case, serving node also needs to know the TAI associated with NSAG ID.
Observation 6: RAN node needs to know the TAI associated with NSAG ID supported by neighbouring node since they may have the same NSAG ID with different S-NSSAIs as shown by case 2 in Figure 1.

Therefore, RAN node needs to know the mapping (including NSAG ID, associated S-NSSAI, and valid TAI) used in neighboring node. To handle this issue, there may be some potential solutions:
Option 1: RAN OAM configures the mapping used in neighboring node for each node.
Option 2: RAN nodes can exchange the mapping via Xn interface.
From the respective of operator, we think option 1 can incur a big configuration burden to operators, while option 2 is a straightforward way to obtain the mapping supported by neighboring node. Thus, we prefer to introduce the the association between NSAG and S-NSSAI(s) via Xn interface. As specified in current specification, RAN node can send the supported S-NSSAIs per TA to neighbouring node, so it is simple to introduce the association between NSAG and S-NSSAI(s) in TAI Slice Support List and Extended TAI Slice Support List to support this feature.
Proposal 2: Introduce NSAG ID for cell reselection IE in Slice Support List and Extended Slice Support List in XN SETUP REQUEST/ XN SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE message.

2.3 Impacts on F1 interface
In CU-DU split architecture, slice info is configured in the gNB-DU, it is also necessary for gNB-DU provides the slice info to gNB-CU. The similar logic as clause 2.1 can be used, that is to introduce the association between NSAG and S-NSSAI(s) in TAI Slice Support List and Extended TAI Slice Support List to support slice based cell reselection and RACH.
Proposal 3: Introduce NSAG ID for cell reselection IE and NSAG ID for RACH IE in Slice Support List and Extended Slice Support List in NG SETUP REQUEST and RAN CONFIGURATION UPDATE message.
3	Conclusion
This contribution discusses the open issues on slice group and slice priority, and provides following observations and proposals:
Observation 1: The mapping of slice to the slice group is per TA.
Observation 2: A slice can be associated at most with one slice group for cell reselection and with one slice group for RACH within a TA.
Observation 3: Serving gNB can provide the slice group supported by neighbour cells in SIB message.
Observation 4: It is already supported in current specs that RAN node can transmit the supported S-NSSAIs per TA to neighboring node.
Observation 5: RAN node needs to know the NSAG ID supported by neighbouring node since they may support different slices as shown by case 1 in Figure 1.
Observation 6: RAN node needs to know the TAI associated with NSAG ID supported by neighbouring node since they may have the same NSAG ID with different S-NSSAIs as shown by case 2 in Figure 1.

Proposal 1: Introduce NSAG ID for cell reselection IE and NSAG ID for RACH IE in Slice Support List and Extended Slice Support List in NG SETUP REQUEST and RAN CONFIGURATION UPDATE message.
Proposal 2: Introduce NSAG ID for cell reselection IE in Slice Support List and Extended Slice Support List in XN SETUP REQUEST/ XN SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE message.
Proposal 3: Introduce NSAG ID for cell reselection IE and NSAG ID for RACH IE in Slice Support List and Extended Slice Support List in NG SETUP REQUEST and RAN CONFIGURATION UPDATE message.
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9.2.6.1 NG SETUP REQUEST

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
Global RAN Node ID M 9.3.1.5 YES reject
RAN Node Name [¢] PrintableString YES ignore
(SIZE(1..150,
)}
| Supported TA List 1 Supported TAs in YES reject
the NG-RAN node.
>Supported TA ltem 1..<maxno -
OfTACs>
>>TAC M 9.3.3.10 Broadcast TAC -
>>Broadcast PLMN 1 -
List
>>>Broadcast PLMN 1..<maxno -
Item ofBPLMNs
>
>>>>PLMN Identity M 9.3.35 Broadcast PLMN -
>>>> M Slice Support Supported S- -
List NSSAIs for the per
9.3.1.17 TAC per PLMN or
per SNPN.
>>>>NPN Support [¢] 9.3.3.44 If the NID IE is YES reject
included, it
identifies a SNPN
together with the
PLMN Identity IE.
[¢] Extended Slice Additional YES reject

>>>>

Support List
9.3.1.191

Supported S-
NSSAIs per TA.
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