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Introduction
Last meeting, RAN3 has had a primary discussion on the spec impact related to slice-based cell reselection and slice-based RACH, but the majority preferred to wait for the progress of RAN2 and SA2. During this meeting cycle, new LSes from RAN2 [1] and SA2 [2] are sent to RAN3 which capture the consensus achieved in both RAN2 and SA2, so that RAN3 could work on the spec update accordingly.
In this contribution, we provide discussion on the spec impact to support slice grouping and slice priority, which makes the end-to-end solutions on slice-based cell reselection and RACH complete.
Discussion
RAN2 is having discussion on slice-based cell reselection and slice-based RACH, and has developed the concept of slice group and slice priority which are used over Uu interfaces. During last RAN3 meeting, the primary discussion to support slice-based cell reselection and slice-based RACH was carried out in RAN3, and from RAN3 perspective, the introduction of slice group and slice priority may have RAN3 spec impact to achieve a workable end-to end slice-based cell reselection and RACH solution. And RAN3 decided to wait for the progress from RAN2 and SA2 to further work on the RAN3 specs. Fortunately, RAN3 has received LSes from RAN2 and SA2 during this meeting cycle.
According to the LS received from RAN2 [1], 
-------------------------------------------Start of Excerpt-----------------------------------------
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 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. 
-------------------------------------------End of Excerpt-----------------------------------------
Based on the quotation above, one can observe that the mapping of slice to slice group is provided per TA as assumed by RAN2, and RAN2 also agreed that one slice can be associated with at most one slice group for RACH AND with at most one slice group for reselection.
Observation 1: RAN2 assumes that the slice to slice group mapping is configured and provided per TA. RAN2 also agrees that one slice can be associated with at most one slice group for RACH and one slice group for reselection.
In response to the LS sent by RAN2 [1], SA2 has provided the reply LS [2], generally confirming the assumptions and agreements made by RAN2. According to the reply LS sent by SA2 [2],
-------------------------------------------Start of Excerpt-----------------------------------------
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.
-------------------------------------------End of Excerpt-----------------------------------------
For the SA2 response related to slice group mapping, according to the approved CR in S2-2203618 attached to the reply LS [2], which captures the following newly added description,
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.
…
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.
As indicated in the approved CR, it is RAN’s responsibility to configure and update the slice to slice group mapping per TA by using NG Setup message and RAN Configuration Update message. And our understanding is that it is natural to use such messages for the transfer of slice group mapping information. As a result, the slice group mapping configuration will have NG interface impact.
Moreover, SA2 also confirms that a S-NSSAI can be associated with at most on NSAG values for RACH and at most one NSAG value for cell reselection per TA, which provides guidance for RAN3 to design stg3 details for slice group mapping information transfer.
In CU-DU split architecture, since gNB-DU is responsible for providing served cell information which contains the related TAC and TAI Slice Support List, our understanding is that the slice group mapping information will also be provided together with supported slice for a specific TA from gNB-DU to gNB-CU, and there’ll be impact on F1 Setup and gNB-DU Configuration Update procedures.
Observation 2: SA2 has agreed that RAN is responsible for configuring slice to slice group mapping per TA, and such mapping information is provided or updated by NG Setup or RAN Configuration Update procedure.
Proposal 1: Slice to slice group mapping related information is sent over,
· NG: NG Setup message and RAN Configuration Update message,
· F1: F1 Setup message and gNB-DU Configuration Update message.
Proposal 2: Two separate slice grouping mapping information, for the purpose of slice-based reselection and RACH respectively, is provided over above impacted messages.
For the SA2 response related to slice group priority, according to the approved CR in S2-2203620 attached to the reply LS [2], which captures the following newly added description,
5.3.4.3.x	Network Slice based cell reselection
When one or more S-NSSAI(s) are associated with NSAG(s), the UE may perform Network Slice based cell reselection as described in TS 38.300 [27], TS 38.304 [50], TS 38.331 [28] and TS 24.501 [47]. 
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.
As indicated in the approved CR, the AMF determines the NSAG priority information based on operator’s policy, and the determined NSAG priority information is directly provided to UE via NAS signalling without RAN impact.
Observation 3: No spec impact is identified related to slice group priority from RAN3 perspective.
While for the SA2 response related to network sharing, since gNB(-DU) has already been able to know the PLMN Identity by current RAN3 spec, then there’s no RAN3 spec impact identified to include PLMN Identity in any SIB messages.
Observation 4: No spec impact is identified to include PLMN index related to slice group information in SIB from RAN3 perspective.
Based on the above analysis, after the potential RAN interface enhancement mentioned above, no more RAN3 spec impact is foreseen to achieve basic end-to-end solutions for slice-based cell reselection and RACH, and the topic on slice grouping and slice priority can be concluded in RAN3 then.
Conclusion
In this contribution, we discuss the spec impact to support slice grouping and slice priority, and conclude the following observations and proposals.
Observation 1: RAN2 assumes that the slice to slice group mapping is configured and provided per TA. RAN2 also agrees that one slice can be associated with at most one slice group for RACH and one slice group for reselection.
Observation 2: SA2 has agreed that RAN is responsible for configuring slice to slice group mapping per TA, and such mapping information is provided or updated by NG Setup or RAN Configuration Update procedure.
Proposal 1: Slice to slice group mapping related information is sent over,
· NG: NG Setup message and RAN Configuration Update message,
· F1: F1 Setup message and gNB-DU Configuration Update message.
Proposal 2: Two separate slice grouping mapping information, for the purpose of slice-based reselection and RACH respectively, is provided over above impacted messages.
Observation 3: No spec impact is identified related to slice group priority from RAN3 perspective.
Observation 4: No spec impact is identified to include PLMN index related to slice group information in SIB from RAN3 perspective.
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