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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

2.1 Slice info in SIB or RRCRelease for cell reselection
For slice-specific cell reselection, it is agreed to provide the UE with the “slice info” for the serving and neighbouring frequencies using both broadcast and dedicated signalling. The network can indicate the frequency priority mapping for each “slice” (slice -> frequency(ies) -> absolute priority of each of the frequency). It is noted that “slice” here can also mean slice group. One remaining issue is how to indicate the “slice”. In the table below, we list the pros and cons of each potential solution.   
Table 1 Comparison between potential solutions for “slice” indication
	
	Pros
	Cons

	SST
	· Simple

	· SST exposure

· Not support SD field differentiation
· Lower flexibility on slice group 

	Slice group
	· No payload size issue

· No security issue
	· Lower workload on slice group design 

	slice associated UAC
	· No payload size issue

· No security issue
	· The different intention from ODAC, i.e. ODAC is designed for access control, but slice grouping is to group the slices with similar characteristics.
· Limited value range of ODAC (32~63), which may not support hundreds of slices.

· The misunderstanding on the supported slice between UE and the gNB, since not all S-NSSAIs in one ODAC are required to be supported by the same gNB.

	Slice index 
	· No security issue
	· Payload issue if multiple slices are broadcasted
· Lower workload on slice index design


Considering the number of the supported S-NSSAIs may be huge, and the concern on payload size and security, we propose to use a slice group to indicate “slice”.  
Proposal 1 RAN2 considers to use slice group to indicate the supported slice info in both system information and RRCRelease.

In the previous RAN2 meeting, it is agreed,

· A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.

· Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 
Considering both slice-specific RACH and cell reselection are for the UEs in the IDLE/INACTIVE mode and the slice info is cell-specific, for simplicity, we prefer the mechanism on how to define/use slice group for slice-specific cell reselection is the same as the one for slice-specific RACH.
Proposal 2 The mechanism on how to define slice group for slice-specific cell reselection is the same as the one for slice-specific RACH.

To further resolve the payload size issue, if one cell supports the same slice info as the serving/camping frequency, the PCI field can be absent. If one cell supports the different slice info from the serving/camping frequency, the PCI field should be present. Note that one precondition is that the network indicates the slice info of the serving frequency e.g. via SIB2.
Proposal 3 For inter/intra-frequency slice-specific cell reselection, the PCI field is indicated only when the associated cell supports the slice info different from the serving/camping frequency. Otherwise, the PCI field is absent.
The frequency priority mapping is used to check the reselection priority for one frequency for a slice. If the slice-specific reselection priority is not indicated by the network for a specific frequency, the reselection priority of this frequency is considered as the lowest one (i.e. lower than any of the network configured values).
Proposal 4 If slice-specific frequency priority is not provided for a specific frequency, the UE shall consider the priority of such frequency is lowest (i.e. lower than any of the network configured values).

2.2 Slice info in RRCRelease for cell reselection
In the previous meeting, it is agreed, 
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In the case that slice info is also provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated slice info from RRC Release while T320-like timer is running and only if it expires that it follows the slice info in the SIB

One issue is whether to reuse the legacy T320 timer. In our understanding, the operation of the T320 timer covers more cases than what we want here, i.e. besides starting the T320 timer upon the reception of RRCRelease, the UE also needs to maintain the T320 timer when performing cell (re)selection to NR from another RAT. To avoid the impact on the legacy timer and keep the spec clean, we propose to introduce a new timer.
Proposal 5 RAN2 considers to introduce a new timer to maintain the slice info in RRCRelease.
The deployment of the slice support is area-dependent. At the TA border, although the cells are on the same frequency, they may serve different slices. Assuming the UE quickly moves to the cell in the different TA from the current cell, and the slice-specific priority received in RRCRelease is frequency-specific, the slice-specific priority in RRCRelease may not be valid anymore. Thus, it is unreasonable that the dedicated priority always overwrites the broadcast priority. We propose to introduce the “restricted area”, e.g. cells, for the usage of slice-specific frequency priority indicated in RRCRelease. 
Proposal 6 RAN2 considers to indicate the “restricted area” in RRCRelease for the usage of slice-specific frequency priority, i.e. slice-specific frequency priority indicated in RRCRelease is only valid in the restricted cell(s).

2.3 The AS behaviour when receiving slice info from the NAS layer 
As agreed in RAN2#115e, the AS layer uses the slice info provided by the NAS layer for cell reselection, 
The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 

Step 1: AS sorts slices in priority order starting with highest priority slice.

Step 2: Select slices in priority order starting with the highest priority slice.

Step 3: For the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).

Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.

Step 6: If there are remaining frequencies then go back to step 4.

Step 7: FFS: If the end of the slice list has not been reached go back to step 2.

Step 8: Perform legacy cell reselection.

In the case that the cell reselection is triggered by UE mobility other than the NAS procedure, the triggering of cell reselection is unaware to the NAS layer. If that is the case, the NAS layer is not required to provide the info to the AS layer for cell reselection. It depends on the UE AS deciding which is the most intended slice. 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. Whether the slice info associates with the allowed S-NSSAI(s) needs to be confirmed by SA2/CT1.
Proposal 7 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.
Another issue is whether the association between the slice and the slice group should be known by the UE AS. If the slice priority that the UE NAS provided is per slice and the slice info that the network provided is per slice group, the UE AS needs to resolve the gap between the slice and slice group.  

Proposal 8 If the slice priority that the UE NAS provided is per slice and the slice info that the network provided is per slice group, the UE AS needs to resolve the gap between the slice and slice group.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
RAN2 considers to use slice group to indicate the supported slice info in both system information and RRCRelease.
Proposal 2
The mechanism on how to define slice group for slice-specific cell reselection is the same as the one for slice-specific RACH.
Proposal 3
For inter/intra-frequency slice-specific cell reselection, the PCI field is indicated only when the associated cell supports the slice info different from the serving/camping frequency. Otherwise, the PCI field is absent.
Proposal 4
If slice-specific frequency priority is not provided for a specific frequency, the UE shall consider the priority of such frequency is lowest (i.e. lower than any of the network configured values).
Proposal 5
RAN2 considers to introduce a new timer to maintain the slice info in RRCRelease.
Proposal 6
RAN2 considers to indicate the “restricted area” in RRCRelease for the usage of slice-specific frequency priority, i.e. slice-specific frequency priority indicated in RRCRelease is only valid in the restricted cell(s).
Proposal 7
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.
Proposal 8
If the slice priority that the UE NAS provided is per slice and the slice info that the network provided is per slice group, the UE AS needs to resolve the gap between the slice and slice group.
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