[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #118-e	R2-2205974
E-meeting, 09 May – 19 May 2022

Title: 	Discussion and way forward on Slice based Cell re-selection
Source: 	Ericsson
Agenda item:	6.8.2
Document Type:	Discussion and Decision
1. Introduction
In this contribution we will go through the Slice aware cell re-selection functionality and discuss open issues.
2. Discussion
In order to verify the functionality of the Slice based Cell re-selection, we will in the following sections, go through it step by step, and discuss open issues.
In the LS reply, S2-2203597, SA2 stated:
For your information in SA2 the slice group is referred as NSAG (Network Slice AS Group).
Therefore we will use NSAG from now on. 
2.1	OAM Configures RAN 
As a first step, OAM configures RAN with slice use policies etc. Frequency priorities for slices is defined by operator policy, so that will be part of the configurations. 
For the NSAG mappings, SA2 has agreed on configuration and signalling of the NSAG’s. In the CR, [2] attached to the LS in [1], it is stated in section 5.15.x:
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. 
Since the NSAGs and corresponding S-NSSAIs (“NSAG definitions”) are signalled from RAN, it is implied that RAN is configured with NSAG definitions over OAM.
A gNB need to be able to signal NSAG’s with frequency priorities for both slices supported in current TA, and slices supported in TAs with overlapping coverage (i.e., on other frequency layer). Two alternatives have been discussed for signaling of slice information of slices not supported in the TA of a cell:
· An NSAG is defined with respect to the cell’s TA. 
· An NSAG definition of the TA where the slices are supported is used. 
In the latter case, a TAC needs to be included with the NSAG when signalled in SIB or RRC release, to indicate in which TA the NSAG is defined.  Since the argument for defining NSAGs per TA (and not per PLMN) was to reduce SIB overhead by limiting the ID size, the 3 extra bytes TAC size per NSAG should not  be included in SIB signalling. Therefor the first alternative should be used.    
Observation 1	A gNB should be configured over OAM with all NSAG’s that it needs for signalling of slice info in a cell,  both for slices supported in own TA, and slices supported in neighbouring TA’s with overlapping coverage.
2.2	RAN configures AMF with NSAG definitions
In a second step, RAN configures the AMF with NSAG definitions, as described in the CR from SA2 quoted above. Each gNB will signal all NSAGs that are used for signalling in SIB or RRC Release per TA.
Observation 2	Each gNB configures the AMF with all NSAG’s that it is using for signalling of slice info in SIB and RRC Release per TA.  
2.3	AMF configures UE
The UE will be configured with NSAGs and slice priorities over NAS. 
In the CR, [2] attached to the LS in [1], it is stated in section 5.15.x:
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 and consider the received NSAG Information, valid for the Registered PLMN until:
-	the UE receives new NSAG information in a Registration Accept message or UE Configuration Command message in this PLMN; or 
-	the UE receives a Configured NSSAI without any NSAG information in this PLMN.
The UE will only need NSAG definitions used in signalling within the RA of the UE, since UE will register again once it enters a new the RA. Therefore, the AMF is not required to include TAC with NSAG’s that are unique within the RA. Thus the UE will be configured with:
NSAG mappings for some/all slices in Configured NSSAI, valid in whole RA.
NSAG mappings for slices in Configured NSSAI, not valid in whole RA, for each TA in the RA. 
Observation 3:	The UE will be configured over NAS with 
- NSAG mappings for some/all slices in Configured NSSAI, valid in whole RA.
- NSAG mappings for slices in Configured NSSAI, not valid in whole RA, for each TA in the RA 
The UE is also provided with priorities per NSAG. In the CR [3] attached to the LS in [1], it is further stated:
[bookmark: _Hlk100311293]When providing NSAG Information to the UE, the AMF should also provide the NSAG priority information for the NSAGs provided in the NSAG Information. The AMF determines the NSAG priority information based on operator’s policy. If the UE has received NSAG priority information from the AMF, the UE shall use the NSAG priority information provided by the AMF for cell reselection as described below. If the UE has not received any NSAG priority information from the AMF, the UE shall not use Network Slice based cell reselection at all.
When a NSAG is only defined for a specific TA, the slice priority will also only be valid for that TA. Therefor, for NSAG’s that are not valid in the whole RA, also the priorities must be signalled per TA. 

Observation 4:	The UE will be configured over NAS with NSAG priorities. For NSAG’s that are not valid in the whole RA, the priorities must be signalled for each TA in the RA.

2.4	UE NAS sends information to UE AS.
The UE select the NSAG’s of slices in the Allowed NSSAI, and slices that it intend to register to, and forward them with the priorities to AS, as described in [3]: 
The UE NAS provides to the UE AS the NSAGs and their priorities as received from the AMF for the S-NSSAIs in the Allowed NSSAI as input to cell reselection. Except when the UE intends to register with a new set of S-NSSAIs with a Requested NSSAI different from the current Allowed NSSAI, in which case the UE NAS provides to the UE AS layer the NSAGs and their priorities as received from the AMF for the S-NSSAIs in the Requested NSSAI, and this may trigger a cell reselection, before sending the Registration Request including the new Requested NSSAI. 
NOTE: How the UE NAS provides the NSAGs priorities to UE AS is based internal UE interface, and not specified. 
Observation 5:	UE NAS sends to UE AS, NSAG’s with priorities for slices in the Allowed NSSAI, and other slices it intends to register to.
In 38.304 it is currently stated:
The UE derives re-selection priorities for slice-based cell re-selection by using:
-	a list of prioritized slice groups provided by NAS in priority order,
Editor's note: Details to be confirmed with SA2/CT1.
Since SA2 have now agreed for the procedure to be captured in TS 23.501, the text should be updated with a reference to that spec. After that, the Editor’s note can be removed.   

Reference to 23.501 is added in 38.304, and Editor’s note is removed, as described above.
2.4 	RRC Release 
The UE is sent to Idle or Inactive mode through the RRC Release. RAN may include legacy cell reselection priorities in the RRC release, and it has also been agreed that slice specific cell reselection may be based on information in RRC release.   
From 38.304:
Editor's note: FFS on the details if and how information provided in RRCRelease overrides information provided in SIB. This includes slice-specific re-selection information, existing/legacy cellResleectionPriority, and may impact NOTE 6 below.
FFS if "PCI-lists" are provided in RRCRelease.
<Text skipped>
NOTE 6:	The UE is configured with either dedicated cell reselection priorities or slice or slice group specific 		frequency priorities in the RRCRelease message.
 
As was discussed in detail in [4] slice aware cell re-selection requires both legacy and slice specific frequency priorities, and since priorities in SIB have higher granularity (defined per cell instead of per RA), there is no reason that legacy priorities should be required in RRC release, even if slice specific priorities are sent in RRC release. In the same way, it may be beneficial to allow a UE to do slice aware cell re-selection based on the SIB, even if the legacy priorities are sent in RRC release.  
The NOTE 6 should be removed, since there also may be a need to override both kinds of priorities in SIB by signalling in RRC Release.
Slice specific re-selection information in RRC Release overrides only slice-specific re-selection information in SIB, and legacy dedicated priorities overrides only legacy priorities in SIB. This is clarified in 38.304, and the Editor’s note as well as NOTE 6 is removed. 
On the FFS on PCI list, if the RA is large, the PCI-lists may not be useful, since the PCI’s will not uniquely identify a cell in the RA. However, if the UE is using a local slice with a small service area, also the RA will be small, and it may be possible to uniquely specify neighbour cells in a PCI list. Therefore PCI lists should be optional also for slice information sent in RRC release.   
The FFS if "PCI-lists" are provided in RRC Release is removed in 38.304.  
  
2.5 	SIB signalling
When the UE is in Idle or Inactive mode, it will read the SIB of the cell it is camping in, and unless it received slice specific reselection priorities in RRC Release, it will read cell re-selection parameters from SIB.   
As stated above, the TAC is never needed, since only NSAG’s related to the current TA will be used.
Observation 6: 	There is no need to include TAC in the SIB signalling. 
2.6	Cell Reselection
In a final step, the UE will use the received information in cell re-selection. How that is performed is described in detail in 38.304. 
2.7	Way forward
1. TS 38.300 is updated, based on the CR in R2-2205975.
TS 38.304 is updated based on the CR in R2-2205976.
An LS is sent to RAN3, SA2 and CT1, stating:
Based on CR’s received from SA2, and RAN2’s view of the feature, we assume: 	
· A gNB should be configured over OAM with all NSAG’s that it needs for signalling of slice info in a cell, both for slices supported in own TA, and slices supported in neighbouring TA’s with overlapping coverage.
· Each gNB configures the AMF with all NSAG’s that it is using for signalling of slice info in SIB and RRC Release per TA.
· The UE will be configured over NAS with 
- NSAG mappings for slices in Configured NSSAI, valid in the whole RA.
- NSAG mappings per TA for slices in Configured NSSAI, when the mappings are not valid in the whole RA.
- NSAG priorities. For NSAG’s that are not valid in the whole RA, the priorities must be signalled for every TA in the RA
· UE NAS sends to UE AS, NSAG’s with priorities for slices in the Allowed NSSAI, and other slices it intends to register to.
·  There is no need to include TAC in the SIB signalling
3. Conclusion
[bookmark: _Toc423020280]In this paper the solution for support of NSAGs were analysed. We made the following observations:
Observation 1	A gNB should be configured over OAM with all NSAG’s that it needs for signalling of slice info in a cell,  both for slices supported in own TA, and slices supported in neighbouring TA’s with overlapping coverage.
Observation 2	Each gNB configures the AMF with all NSAG’s that it is using for signalling of slice info in SIB and RRC Release per TA.  
Observation 3:	The UE will be configured over NAS with 
- NSAG mappings for some/all slices in Configured NSSAI, valid in whole RA.
- NSAG mappings for slices in Configured NSSAI, not valid in whole RA, for each TA in the RA 
Observation 4:	The UE will be configured over NAS with NSAG priorities. For NSAG’s that are not valid in the whole RA, the priorities must be signalled for every TA in the RA.
Observation 5:	UE NAS sends to UE AS, NSAG’s with priorities for slices in the Allowed NSSAI, and other slices it intends to register to.
Observation 6: 	There is no need to include TAC in the SIB signalling. 
We propose the following:
1. Reference to 23.501 is added in 38.304, and Editor’s note is removed, as described above.
1. Slice specific re-selection information in RRC Release overrides only slice-specific re-selection information in SIB, and legacy dedicated priorities overrides only legacy priorities in SIB. This is clarified in 38.304, and the Editor’s note as well as NOTE 6 is removed. 
1. The FFS if "PCI-lists" are provided in RRC Release is removed in 38.304.  
TS 38.304 is updated, based on the CR in R2-2205975.
TS 38.300 is updated based on the CR in R2-2205976.
An LS is sent to RAN3, SA2 and CT1, stating:
Based on CR’s received from SA2, and RAN2’s view of the feature, we assume: 	
· A gNB should be configured over OAM with all NSAG’s that it needs for signalling of slice info in a cell, both for slices supported in own TA, and slices supported in neighbouring TA’s with overlapping coverage.
· Each gNB configures the AMF with all NSAG’s that it is using for signalling of slice info in SIB and RRC Release per TA.
· The UE will be configured over NAS with 
- NSAG mappings for slices in Configured NSSAI, valid in the whole RA.
- NSAG mappings per TA for slices in Configured NSSAI, when the mappings are not valid in the whole RA.
- NSAG priorities. For NSAG’s that are not valid in the whole RA, the priorities must be signalled for every TA in the RA
· UE NAS sends to UE AS, NSAG’s with priorities for slices in the Allowed NSSAI, and other slices it intends to register to.
·  There is no need to include TAC in the SIB signalling
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