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1	Introduction
The slicing work item has some remaining open issues, and these open issues have relations between RAN2, RAN3 and SA2. In this paper we propose how to address those open issues.
[bookmark: _Ref178064866]2	Discussion
2.1	Status
The RAN2 part of the WI on Enhancement of RAN Slicing for NR (RP-212534) introduces support for slice aware cell reselection and slice specific RACH configuration:
-	UE AS uses a list of prioritized slices (provided by UE NAS) and slice-specific frequency priorities (provided in SIB and/or RRC Release) to trigger cell re-selection to the frequency/cell that supports the most prioritized slices for this UE.
-	In SIB and RRC Release, SliceGroupIDs are presented, to avoid broadcast of S-NSSAIs (size and security concern). 
-	The slice to slice group mapping is indicated to UE in NAS signalling.
-	UE AS uses the same slice to slice group mapping and SliceGroupIDs to identify slice-specific RACH configuration, provided in SIB 

The RAN WI is considered completed from RAN2 perspective based on the following assumptions:
-	There is a list of prioritized slices for cell re-selection purpose in UE.
-	The mapping of slices to slice groups for cell reselection are per TA (the same SliceGroupID can be used in another TA with other slice content), from LS under discussion in RAN2 (not yet approved) it seems RAN2 can accept per PLMN granularity if that is the decision by other WGs.
SA2 have not reached consensus on an overall system solution for the assumptions above (LS sent, see SP-220026)
Corresponding work in SA2/CT1 and RAN3 is not completed, i.e. the needs and requirements on interface signalling were not analysed and RAN3 work on impacts to RAN architecture and interfaces has not been progressed.

2.2	Slice grouping
Slice grouping is a solution which ensures that signalling of S-NSSAIs in SIBs can be avoided. This should be avoided from overhead and security reasons).
RAN2 has assumed that slice grouping will be supported. RAN2 has captured in the RRC CR for slicing that slice group identifiers are provided to UE in SIB and RRCRelease. However, RAN3 has not added any slice grouping details in their specifications and has not carried out an analysis on the impact of slice grouping on their interfaces. Without corresponding RAN3 work, the slice grouping feature does not work. We expect that there will be impact on at least NG-AP and F1AP for "per PLMN"-granularity of slice grouping. If "per TA"-granularity is adopted, there would in addition be XnAP impact and additional impact on NGAP. The impact of "per TA"-granularity is expected to be larger than the impact of "per PLMN"-granularity. The RAN3 impact of slice grouping is significant and there has not even been a discussion on such impact and possible solutions in RAN3 on this topic, the only discussion in RAN3 was whether there could be a preliminary agreement on signalling slice grouping over NG without an analysis of the overall solution and its implications.
Since RAN3 CRs are missing grouping details, while RAN2 CRs have captured group identifiers, there is a discrepancy between the Slicing CRs submitted to plenary. Namely, if RAN approves the RAN2 CRs the additions on slice grouping will be un-usable due to missing parts in other specifications. Such discrepancy needs to be resolved.
Further, SA2 should provide a Stage 2 system level solution description. SA2 has so far not reached consensus on such system level solution. This creates yet another discrepancy between RAN2´s CRs submitted to plenary and progress in other WGs. 
As said, the RAN3 parts of slice grouping is significant and likely not something which is small enough to do in Q2. A discussion in RAN3 should allow companies to analyse different solutions options and provide feedback on impacts and best ways forward.
RAN plenary can either postpone slice grouping to Rel-18, or can allocate more RAN3 time to this WI to allow RAN3 to attempt completing in Q2. But a likely outcome of that is that RAN3 doesn’t conclude in Q2 (i.e. in one meeting) and if that becomes the case, RAN2 should in Q2 remove the slice grouping signalling from ASN.1. The slice grouping signalling in RAN2 is rather isolated.
In a similar way, if SA2 does not conclude on their aspects for slice grouping (e.g. how mapping of slices to slice groups are made available to the UE) by next quarter, RAN2 should remove slice group signalling from their specifications.
[bookmark: _Toc97835022]Plenary should either postpone slice grouping to Rel-18, or allocate more RAN3 time to slicing for Q2 to address RAN3 impact of slice grouping. If RAN3/SA2 does not complete necessary mechanisms for slice grouping in Q2, RAN2 specs must remove slice grouping from its specifications in Q2 before ASN.1 freeze.
2.3	Granularity for the slice group and solution for enabling it
One aspect related to slice grouping is the granularity of this grouping. There have been three different proposals discussed:
1.	Per PLMN granularity
2.	Per TA granularity with slice group ID including TAC and additional bits (e.g. 4 bits)
3.	Per TA granularity with slice group ID valid in geographical area (16 bits)
Here follows a comparison of the three approaches:
	
	Per PLMN granularity
	Per TA with TAC
	Per TA valid in geo area

	SIB size payload for slice group used e.g. for neighbor cell info
	16 bits for each group ID
	28 bits for each group ID
	16 bits for each group ID

	Configuration in the network
	OAM to NG-RAN, and OAM to AMF/NSSF
	OAM to NG-RAN 
Xn Setup and Configuration Update between gNBs
NG Setup and Configuration Update from gNBs to AMFs
AMFs notifying to NSSF i.e. the NSSF collecting info from all AMFs and provide sum of info back to AMFs
	OAM to NG-RAN 
N2 Setup and Configuration Update from gNBs to AMFs
AMFs notifying to NSSF i.e. the NSSF collecting info from all AMFs and provide sum of info back to AMFs

	TA topology knowledge in 5GC
	No need
	AMF would need to be aware of all neighbor cells/TAs of cells/TAs in RA and be updated when new neighbor cells/TAs of cells/TAs in RA are discovered
	No need, but a check done such that TAs in RA has same support

	NAS payload
	Slice group support per Slice
	Slice group support per Slice and a list of TACs per slice group mapping
	Slice group support per Slice (UE assumes same mapping for RA and neighbor cells/TAs)



The RAN2 CRs are open on the issue of slice group granularity. A bitstring of 8 bits has been allocated to slice groups, but this is more of a placeholder knowing that this is an open issue. RAN2 will have to provide a proper description of this in Q2.
A granularity per PLMN seems to be the easiest way and implies less impacts. A granularity per TA is possible but with some larger impacts such as exposing RAN topology to the AMF every time new neighbours are discovered by the NG-RAN. Note: the solution in 3) “Per TA granularity with slice group ID valid in geographical” area has less impact than the solution in 2) “Per TA granularity with slice group ID including TAC”.
Based on this, we propose:
[bookmark: _Toc97835023]Progress a granularity per PLMN, and if that is not acceptable progress 3) Per TA granularity with slice group ID valid in geographical area

2.4	Slice priority
For the slicing feature, a UE may be configured with multiple slices, for example one MBB slice and one URLLC slice. In case the UE has these two slices available the UE must select (prioritize) one of them. Current RAN2 CRs assume that the NAS-layer in the UE provides the priority to the AS-layer in the UE. RAN2 assumed that SA2 will resolve how NAS determines the priorities.
However, SA2 did not conclude on how the UE determines the priorities. One approach was that the UE determines the priorities based on UE implementation. This would result in that the network has no control of how different UEs perform cell reselection when multiple slices are available and this can negatively impact network performance, e.g. load distribution. It has therefore instead been proposed in SA2 to add NAS level signalling to provide the priorities from the network to the UE. However, the NAS signalling approach was blocked in SA2.
It has been raised that we leave this to UE implementation in Rel-17 due to limited time, with ambition to add network control in future release. Firstly, even if network control is added in the future, there will always be a population of UEs that will not support the latest releases. This will lead to the support of two mechanisms in the network, for the same purpose. Secondly, such approach would mean that, to avoid full UE freedom, network operators may need to enforce certain UE behaviors outside 3GPP (i.e. via proprietary UE implementations) with major increase in complexity and different solutions in different networks. UE implementation cost will likely also increase as UE vendors getting different requirements from different operators.
To ensure that the Enhancement of RAN Slicing gives the network operator a feature with consistent, deterministic and controllable UE behaviour, a third option is that RAN2 signalling is added to provide the priorities. This has also been touched upon in SA2, e.g. that RAN indicates in the RRC release message the priorities which the UE shall use. We think this is the only feasible alternative remaining. We propose:
[bookmark: _Toc97835024]Slice priority should be resolved by adding RAN2 signalling, e.g. priority indicated in RRC release.
3	Conclusion
Based on the discussion above we propose:
Proposal 1	Plenary should either postpone slice grouping to Rel-18, or allocate more RAN3 time to slicing for Q2 to address RAN3 impact of slice grouping. If RAN3/SA2 does not complete necessary mechanisms for slice grouping in Q2, RAN2 specs must remove slice grouping from its specifications in Q2 before ASN.1 freeze.
Proposal 2	Progress a granularity per PLMN, and if that is not acceptable progress 3) Per TA granularity with slice group ID valid in geographical area
Proposal 3	Slice priority should be resolved by adding RAN2 signalling, e.g. priority indicated in RRC release.

