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1	Introduction
At RAN#91e a new work item "on enhancement of RAN Slicing for NR" was agreed in RP-210912. One of the objectives of the work item is to "Support slice-based cell reselection, specify mechanisms and signalling."
This paper discusses what type of information to be provided for slice-based cell reselection. 
2	Discussion
2.1	Information required for cell reselection
Cell reselection happens when the UE is IDLE or INACTIVE mode. Before the UE moves to IDLE/INACTIVE the UE is connected to a cell that supports the allowed NSSAI. If the UE in IDLE/INACTIVE mode selects a cell that is part of the same registration area, then the allowed NSSAI is supported in the cell. (SA2 concluded in their study item that uniform support of slices in a tracking area is assumed in Rel-17, see S2-2101603.) During cell reselection a UE in IDLE/INACTIVE mode may select a cell that does not support its allowed NSSAI, but in this case the cell is not part of its registration area. If the selected cell is not part of the registration area of the UE then the UE performs a registration update, and thus the UE shall move to RRC CONNECTED. 
Observation 1.1: When a UE camps on a cell in IDLE or INACTIVE mode, the cell supports its allowed NSSAI.
As the UE knows that the cell where it is camping supports its allowed NSSAI, for service continuity the UE does not need the information which slices are supported in the cell.
Observation 1.2: To enhance service continuity there is no benefit of broadcasting the slices supported in the cell for cell reselection.
When the UE intends to request access to a slice that is not in its allowed NSSAI then additional information about the supported slices in the cell may be beneficial. However, in this case the fast access to a cell that supports the intended slice (minimize the overhead and delay by avoiding handover or redirection) are not crucial, as 
1)	this is a much less frequent event compared to resuming a PDU session in a new cell due to mobility without changing the allowed NSSAI; and
2)	the UE anyways shall move to RRC Connected for the establishment of a new PDU session as it is needed before getting access to the new services.
A smart UE implementation may try to perform a cell reselection based on the advertised cell reselection information (slice information about neighbouring cells) to find a cell that supports all the intended slices without getting information about the slices supported in the cell.
Considering the very limited potential benefits of broadcasting the slices supported in a cell for cell reselection, our view is that broadcasting of the supported slices of the cell should only happen if it requires minimal additional overhead in SIB.
Proposal 1: Broadcasting of information about the slices supported within the cell should only happen if it requires minimal additional overhead in SIB messages.
2.2	Slice specific reselection information
Cell reselection information are advertised in SIB2, SIB3, SIB4 and SIB5. These SIBs provide different radio level parameters, may list some cells that the UE shall not or should select and priority information for the band selection. Generally, the radio level parameters (e.g. minimum level of signal strength to enable the selection of a cell) should not depend on the slices, but the priorities for selecting a band or a cell should strongly depend on the available slices in that band or cell. Therefore, our view is that the new slice specific selection information should be slice specific reselection priorities.
Proposal 2.1: The network may provide slice specific reselection priorities as slice specific cell reselection information.
In the current SIBs the reselection priority is at frequency band level. This is a logical solution, as the current cell reselection mechanism only considers radio level parameters. As deployments where cells on a frequency support different slices are also possible, band specific priorities are not enough for slice-based cell reselection. Therefore, the network should be able to provide cell specific priority information for slices:
1) 	for intra-frequency reselection cell (PCI) specific priorities may be needed;
2)	for inter-frequency reselection both band specific and cell specific (PCI) priorities may be needed.
Proposal 2.2a: The network shall be able to provide band specific priorities per slices (or slice groups) for cell reselection. 
Proposal 2.2b: The network shall be able to provide cell (PCI) specific priorities per band per slices (or slice groups).
If cell specific priority information is provided in a band then the question of selection the non-best cell in a frequency band arises. UE selecting not the strongest cell in a frequency band creates two issues for the UE and the network. 
1)	UE is heavily interfered in DL by the strongest cells. 
2)	UE causes UL interference to the strongest cell
Both of these effects 
a)	are highly pronounced in FR1 and for UEs with omni-antenna.b)	are not highly critical for UEs with directive antennas.c)	are not critical in FR2, due to Rx beamforming and multi-panel structure of the UE.d)	are not critical in case signal level of the selected cell and the strongest cell is close to each other.
Observation 2: In some cases (b, c, d) not selecting the strongest cell may not be detrimental for UE and network performance. Thus, there is no radio effect under certain scenarios to relax the limitation of only strongest cell can be selected in a band.
Proposal 2.3: The current limitation that only strongest cell can be selected in a band can be relaxed for slice-based cell reselection if interference concerns are clarified.
2.3	How to indicate slices to UEs
A general problem is how to indicate supported slices in neighbouring cells to UEs. It is obvious that sending full S-NSSAIs is not a scalable solution as a single S-NSSAI can be 32 bits. The proposal to advertise SSTs, which are only 8 bits, to decrease the size is not a general solution as in some cases the SD part of the S-NSSAIs are also important. E.g. if the UE is looking for a cell that supports the slice for eMBB services of a specific enterprise then using SST indicating eMBB service is not enough to find a cell that supports the required slice (e.g. selecting a cell that supports a eMBB service for another enterprise is not a solution). Therefore, some optimization is needed that enables to advertisement of less information.
SA2 concluded in their study item that uniform support of slices in a tracking area is assumed in Rel-17, see S2-2101603. This conclusion means that a tracking area identifier identifies de facto a set of slices. Therefore, broadcasting in a cell the list of frequency bands or neighbour PCIs that belong to a given TA is equivalent to broadcasting the list of frequency bands or neighbour PCIs that support a given set of slices assuming the UE is aware of the slices supported by each TA. 
A benefit of re-using the existing legacy tracking area identifier to denote a set of supported slices in a cell is that it does not require the introduction of any new type of identifier in the system.
Another advantage of using tracking area identifier to denote a set of supported slices is that a UE can learn the supported slices of cell based on the tracking area identifier of the cell advertised in SIB1. The UE can use this information during IDLE/INACTIVE mobility, and also when the UE intends to request access a new slice that is not part of its allowed NSSAI.
A further step in the optimization of the signalling can be that only TA information about cells and bands that belong to different TA than the cell is advertised, and UEs assume that getting no information about a neighbouring cell means that it belongs to the same TA. As it is can be assumed that a significant amount of the neighbouring cells supports the same TA as the cell, this can reduce the amount of information to be advertised significantly.
Proposal 3.1: Use tracking area identifier to identify the set of slices supported in the given tracking area.
The additional requirement of this solution is to send the list of slices supported in a tracking area to the UEs. Note that there is a similar requirement for all solutions that optimize the signalling and denotes a set of slices by a single value. 
Proposal 3.2: The lists of slices associated with a tracking area identifier are signalled to the UEs. 
3	Conclusion
This document has made the following observations and proposals:
Observation 1.1: When a UE camps on a cell in IDLE or INACTIVE mode, the cell supports its allowed NSSAI.
Observation 1.2: To enhance service continuity there is no benefit of broadcasting the slices supported in the cell for cell reselection.
Proposal 1: Broadcasting of information about the slices supported within the cell should only happen if it requires minimal additional overhead in SIB messages.
Proposal 2.1: The network may provide slice specific reselection priorities as slice specific cell reselection information.
Proposal 2.2a: The network shall be able to provide band specific priorities per slices (or slice groups) for cell reselection. 
Proposal 2.2b: The network shall be able to provide cell (PCI) specific priorities per band per slices (or slice groups).
Observation 2: In some cases (b, c, d) not selecting the strongest cell may not be detrimental for UE and network performance. Thus, there is no radio effect under certain scenarios to relax the limitation of only strongest cell can be selected in a band.
Proposal 2.3: The current limitation that only strongest cell can be selected in a band can be relaxed for slice-based cell reselection if interference concerns are clarified.
Proposal 3.1: Use tracking area identifier to identify the set of slices supported in the given tracking area.
Proposal 3.2: The lists of slices associated with a tracking area identifier are signalled to the UEs. 




