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1 Introduction
For cell reselection, the agreement achieved in RAN2 #116be meeting for RAN slicing are as follows: 

	=> Working assumption: We go with proposal A without formula, e.g. as proposed by Samsung or Apple. Exact details to be worked out for the next meeting.

=> No change to previous agreement that there can be different slice groups for RACH and reselection. Align with SA2 (if they tell us differently).

2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.

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 neighbor cells. If this conflicts with SA2, RAN2 will align with SA2.

FFS if the slice group is mapped by the mapping relationship in current RA or not.

FFS PCI list and/or TAC per slice group are provided.

FFS what is the UE behavior if gNB doesn’t provide supported slice group info on the best ranked cell.


In this paper, we will continue discuss on the remaining issues of slice based cell reselection.

2 Discussion
2.1 The definition of slice group 
The definition of slice group has not been determined. The common view is that slice group can contain one or multiple slices. But there still has an argument that whether a slice should associated to only one slice group or not. Although previous agreements in RAN2#116-e is “A network slice can be associated to none or only one slice group.” 
One more agreement in RAN2#116-e is:
	Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).


Form our understanding, the above agreement describes that slice to slice-group configuration (i.e. slice groups mapping) used for cell reselection and RACH are the same. There is no need to mapping slice to multiple slice groups for the purpose of cell reselection and RACH. What’s more, like companies proposed in email discussion [3], RACH ambiguous may arise if one slice associated to multiple slice groups. UE may be confused to select an associated RACH partition when initiates RA, unless it has been indicated that which set of slice group should be used in RA procedure. However, it may increase the payload size of SIB.
Proposal 1: The definition of slice group could be: A group which is associated with one or multiple slices. And a slice is associated to none or one slice group. 
2.2 The use of SIB and RRCRelease
As for SIB consideration, we prefer to use SIB4 to provide slice support of neighbor cells for the purpose of inter-frequency reselection. Legacy SIB4 is used to provide neighboring cell information relevant for inter-frequency cell re-selection. Thus, it is naturally and easily accept to introduce slice support of neighbor cells in SIB4.
Proposal 2: SIB4 could be used to broadcast slice info for the purpose of inter-frequency reselection.
In RAN2 #113e, it is agreed to include similar slice info as in SI message in RRCRelease message to assist cell reselection. But RRCRelease message is quite different from SIB. The latter is cell level, not protected by security mechanisms, and could carry limited size of info. However, the former is UE-specific, protected by security mechanisms, and the amount of data it could carry is not as limited as in system message, which also makes it more flexible than system message. 

Considering the above differences, we would prefer to include more detailed slice info in RRCRelease message. For example, a UE could receive the RRCRelease message which contains the UE-specific slice based cell reselection priorities per slice. With the help of the detailed slice info in RRCRelease message, a more suitable cell will be re-selected by the UE.
Proposal 3: Slice specific cell reselection information provided by the network in SIB is slice group specific, but it could be slice or slice group specific in RRCRelease message. 
The slice related info provided in RRCRelease message may overwrite the info indicated in SIB. A timer is introduced to mitigate the impact of the above problems. The point is to use legacy T320 timer or introduce a new timer. We prefer current T320 timer, as the agreement in RAN2#113be is that UE is only configured with either the existing dedicated priority configuration or the slice info in RRCRelease. Thus, there is no conflict to reuse timer T320.
Proposal 4: Current T320 timer is reused.
2.3 The way to check supported slice on the highest ranked cell at TA/RA boundary
To deal with TA boundaries issue, the agreement about the granularity of slice group made in RAN2#116be is:
	2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.


We understand that it means the granularity of slice group mapping is changed from per TA to per RA. It could help reduce the error case caused by inconsistent slice group mapping across neighbor TA. But the issue still exists when comes to RA boundary.
In order to make UE aware of supported slice of neighbor cells especially in TA/RA boundary, several candidate solutions have been proposed in [3].
A method has been proposed which relies on gNB to remapping slices into slice group supported in current TA/RA. One issue is that some slices cannot be remapped into existing slice groups. Another issue is that though some slice of neighbor TA/RA can be remapped into slice group A which is supported in current TA, it doesn’t mean that neighbor TA/RA supports all the slices in the slice group A. The description of the method is still unclear that how UE can figure out the differences. 
We recognize that if the above consideration is solved, the method is the simplest and most effective way. However the solution should be further discussed in RAN3.
Proposal 5: It is not RAN2 scope to discuss how to revert the slice mapping of neighbor RA to the slice mapping of current RA.
Other solutions address the issue by adding PCI list or TAC to slice group. For the former, UE could know supported slice group (ID) of the selected cell (e.g., highest ranked cell), but it may still unaware of the exact mapping of slice to slice group when in TA/RA border, i.e., what slices the slice group contains. It is because that UE may understand the slice group mapping according to the same slice group (ID) in current TA/RA. For the latter, UE has to read SIB1 which causes extra delay.
Just from our side, one assumption should be confirmed firstly, i.e., the mapping of slice and slice group of neighbor TA/RA should be known to UE in advance. (e.g., The mapping of slice and slice group of neighbor TA/RA could be indicated by NAS in advance and coupled with TAC.) Then, serving cell should provide supported slice info of neighbor cells with PCI list and TAC per slice group. To make UE aware of two points:

1.
The neighbor cell belongs to which TA, to avoid reading SIB1;

2.
Help UE confirm the slice group mapping in the TA, and check whether the selected slice is included in the supported slice group in the neighbor cell.
Proposal 6: For the purpose of UE checking supported slices on the highest ranked cell, serving cell should provide supported slice info of neighbor cells with PCI list and TAC per slice group.
In the case that gNB doesn’t provide supported slice group info on the best ranked cell, from our side, UE should think the selected slice is not supported in the cell. Thus, UE should skip the cell or bar the cell and check the best ranked cell on the next highest priority frequency.
Proposal 7: If gNB doesn’t provide supported slice group info on the best ranked cell, UE should skip the cell or bar the cell and check the best ranked cell on the next highest priority frequency.
3 Conclusion

In this contribution we discussed and analyzed the slice based cell reselection, and made the following observations and proposals:

Proposal 1: The definition of slice group could be: A group which is associated with one or multiple slices. And a slice is associated to none or one slice group. 
Proposal 2: SIB4 could be used to broadcast slice info for the purpose of inter-frequency reselection.
Proposal 3: Slice specific cell reselection information provided by the network in SIB is slice group specific, but it could be slice or slice group specific in RRCRelease message. 
Proposal 4: Current T320 timer is reused.
Proposal 5: It is not RAN2 scope to discuss how to revert the slice mapping of neighbor RA to the slice mapping of current RA.
Proposal 6: For the purpose of UE checking supported slices on the highest ranked cell, serving cell should provide supported slice info of neighbor cells with PCI list and TAC per slice group.

Proposal 7: If gNB doesn’t provide supported slice group info on the best ranked cell, UE should skip the cell or bar the cell and check the best ranked cell on the next highest priority frequency.
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