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1 Introduction

In Rel-17 RAN Slicing, one objective is to support slice-specific cell reselection. In this contribution, we focus on the remaining issues on this topic.
2 Discussion

It is agreed that the serving cell can indicate the slice information via broadcast signalling. This slice information can include slice group ID, the frequency and frequency priority for the slice group. The serving gNB at the TA/RA border can provide in SIB the slice group that is supported by these neighbour cells.
· Frequency priority mapping for each slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is provided to a UE.

· A serving cell can provide slice support of neighbour cells.

· Network broadcasts slice info for the purpose of inter-frequency reselection. This will also need slicing priority for the serving frequency. FFS in which SIB.

· For slice-specific cell re-selection, cell reselection priorities for one or multiple slice group for the serving frequency are indicated in SIB of the serving cell. 

· 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).

· Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
· Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.
· 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.
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 behaviour if gNB doesn’t provide supported slice group info on the best ranked cell.
In reality, at the RA boundary, different cells of one frequency may support different slices. To cover this case, cell level indication further is needed. Typically, cell level indications can be represented by the PCI list. 

Proposal 1 To cover the RA border case, the optional PCI list is introduced to indicate the slice support of the neighbour cells.

The signalling optimization is suggested to reduce the signalling overhead. Assuming the absence of physical cell identity of a specific cell from the PCI list means the cell supports the same slice as its frequency, we can implement the signalling optimization using the following way.
Proposal 2 The cell identity is included in the PCI list only when the slice info supported by the cell associated with this cell identity is different from the one supported by the frequency associated with this cell. Otherwise, the cell identity is absent. 
Accordingly, the UE considers the selected slice available on the best ranked cell of one frequency, if the PCI list associated with this frequency does not include the cell identity of the best ranked cell. The frequency priority of that frequency keeps as the one associated with that selected slice. However, if the best ranked cell does not support the selected slice, we suggest resetting the frequency priority of that frequency as the legacy frequency priority. Or, if the best ranked cell supports another UE intended slice, the frequency priority of that frequency can be set as the one associated with the intended slice supported by the best ranked cell. If cellReselectionPriority is used to set the frequency priority for one frequency, the UE skips the slice support check for the best ranked cell of that frequency. 
Proposal 3 If the cell identity of the best ranked cell is not included in the PCI list, the UE considers that the best ranked cell supports the corresponding slice. 
Proposal 4 In case the best ranked cell of one frequency does not support the selected slice, the UE may use the legacy frequency priority for that frequency at least when no UE intended slice is supported on that cell. 
Another issue on the RA/TA border is whether the slice group is mapped by the mapping relationship in the current RA. From the UE perspective, until the latest spec version, the UE is informed only with the information belonging to the current RA but not be aware of TA code. For example, the UE is provided by the AMF with the allowed NSSAI that associates with the current RA. The UE uses that allowed NSSAI until TAU. In other words, RA is transparent to the UE. We understand that a similar design can be used for slice group mapping informing avoid the UE complexity. I.e. in the UE implementation, the UE uses the slice group mapping received in the current RA until the mobility registration. To guarantee the same understanding of the slice group mapping between the UE and the network, one potential gNB implementation is to use the current RA mapping to map the slice group that is supported by these neighbour cells and broadcasted by the serving cell. One may argue that using the current RA mapping is not sufficient all for cases, e.g. the mapping collision exists among the adjacent RAs. We understand the issue can be resolved by the smart network configuration or coordination, e.g. the same mapping is used among the adjacent RAs. 

Proposal 5 From the UE perspective, even if the UE is moving across the RA border, the UE uses the slice group mapping which the UE receives in the current RA until the mobility registration.

Proposal 6 From the network perspective, at the TA/RA border, how to map the slice group that is supported by these neighbour cells and broadcasted by the serving cell depends on the gNB implementation. 
To implement slice information informing, one detail is which SIB is used to include the slice information. Some companies suggest introducing a new SIB for this purpose and they believe using the new SIB reduces signalling overhead. We understand the benefit has not been justified and it may trigger much work/discussion on signalling design. Thus, we suggest using the existing SIB and the bellowed RRC architecture to reflect the slice information.
· SIB2 contains intra-frequency cell re-selection information other than neighbouring cell-related.

· SIB3 contains neighbouring cell-related information relevant only for intra-frequency cell re-selection.
· SIB4 contains information relevant for inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection). 

In detail, SIB2 contains the slice-specific frequency priority of the serving frequency, and SIB4 contains the slice-specific frequency priority of other NR frequencies and the slice support of neighbouring cells related to the other NR frequencies.
Proposal 7 RAN2 confirms that SIB2 contains the slice-specific frequency priority of the serving frequency, and SIB4 contains the slice-specific frequency priority of other NR frequencies and the slice support of neighbouring cells related to the other NR frequencies.

In our understanding, the cell reselection is sometimes triggered by UE mobility other than the NAS procedure, thus this triggering of cell reselection is unaware to the NAS layer. If that is the case, the NAS layer is not required to provide the slice info to the AS layer for cell reselection. It depends on the UE AS deciding what the intended slices are. As one possible consideration, the UE AS may need to store the slice info from the UE NAS layer and use the stored slice info for cell reselection for mobility cases. 
Proposal 8 RAN2 confirms that the UE AS stores the slice info received from the UE NAS and uses the stored slice info for cell reselection for the mobility case.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
To cover the RA border case, the optional PCI list is introduced to indicate the slice support of the neighbour cells.
Proposal 2
The cell identity is included in the PCI list only when the slice info supported by the cell associated with this cell identity is different from the one supported by the frequency associated with this cell. Otherwise, the cell identity is absent.
Proposal 3
If the cell identity of the best ranked cell is not included in the PCI list, the UE considers that the best ranked cell supports the corresponding slice.
Proposal 4
In case the best ranked cell of one frequency does not support the selected slice, the UE may use the legacy frequency priority for that frequency at least when no UE intended slice is supported on that cell.
Proposal 5
From the UE perspective, even if the UE is moving across the RA border, the UE uses the slice group mapping which the UE receives in the current RA until the mobility registration.
Proposal 6
From the network perspective, at the TA/RA border, how to map the slice group that is supported by these neighbour cells and broadcasted by the serving cell depends on the gNB implementation.
Proposal 7
RAN2 confirms that SIB2 contains the slice-specific frequency priority of the serving frequency, and SIB4 contains the slice-specific frequency priority of other NR frequencies and the slice support of neighbouring cells related to the other NR frequencies.
Proposal 8
RAN2 confirms that the UE AS stores the slice info received from the UE NAS and uses the stored slice info for cell reselection for the mobility case.


4 Reference

[1] RP-210912, New WID on enhancement of RAN Slicing for NR  

1/4


