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1. Introduction
During the last RAN2 #118-e meeting [1] , issues related to slice based cell reselection were discussed and partial agreements are as below.
1: Introduce an optional trackingAreaIdentity-r17 IE within SliceInfo-r17 to indicate the associated TAI for the slice group. The TAI should present if the sliceGroupID-r17 is used in different TAs with a different association with NSSAIs according to TS 23.501.
3	In the case of a frequency with different slice specific frequency priorities in multiple slices/slice groups with the same slice group priority, the highest slice specific cell reselection priority is applied to this frequency. Discuss in post-meeting email discussion how/if to capture this in 38.304 (can consider the TP in 5124)
This contribution is mainly about some remaining issues of slice specific cell reselection information.
2. Discussion
2.1 Slice cell list for the serving cell
In TS 38.331, the IE sliceCellListNR indicates the list of neighbour cells for supporting certain NSAGs on some frequencies. Currently, only neighbour cells can be indicated via the IE, and the current is not included.
Observation 1: Currently the serving cell cannot be indicated via sliceCellListNR.

In TS 38.304, the sliceCellListNR is used as below:
	The UE considers a cell on an NR frequency to support all slices of an NSAG if
-	the corresponding nsag-ID is indicated for the NR frequency and valid for current TA; and
-	the cell is either listed in the sliceAllowedCellListNR (if provided in the used slice specific cell reselection information) or the cell is not listed in the sliceExcludedCellListNR (if provided in the used slice specific cell reselection information); or
-	Neither sliceAllowedCellListNR nor sliceExcludedCellListNR is configured in the used slice specific cell reselection information



According to TS 38.304, the UE should derive re-selection priorities for slice-based cell re-selection by using some information, such as NSAGs and their priorities provided by NAS, slice info from SIB or RRCRelease. Following observation 1, the UE does not know the support of NSAGs for the serving cell, and then the UE can not do slice-based cell reselection correctly.
For example, the following scenario is assumed:
· The serving frequency is F1. The serving cell is cell 1, and one neighbour cell is cell 2
· Cell 2 supports NSAG#1 and #2, and cell 1 support NSAG#3

The UE has no idea on the support of NSAGs of cell 1, and then it may consider to use slice info for cell 2, but it does not really reflect the support of NSAGs for cell 1. Later, the UE may not correctly use the slice info for cell reselection purpose.
Observation 2: The UE cannot do slice-based cell reselection correctly due to lack of NSAG information of the serving cell.

In order to solve the issue, one solution is to clarify the field description of sliceCellListNR, i.e. the serving cell can be indicated in sliceAllowedCellListNR or sliceExcludedCellListNR.
Proposal 1: It is proposed that RAN2 agree to indicate the serving cell by using sliceAllowedCellListNR or sliceExcludedCellListNR.

2.2 Serving cell support for NSAG
Currently, TS 38.304 defines the following for slice based cell reselection:
Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority for the NSAG with highest priority supported on the frequency

We think the above bullet may not work well in some scenarios. For example, UE NAS receives NSAG #1 and #2 from the NW, and NSAG #1 has higher priority than #2. The UE is camping on cell 0 on F0. This scenario can be found in the figure below.
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The UE receives slice info from SIB16 and the content is listed in the table below.
	Frequency
	Cell
	TA
	NSAGs supported by the Cell

	F0 (Serving frequency)
	Cell 0 (Serving cell)
	TA 0
	NSAG#2 (nsag-CellReselectionPriority=5)

	
	Cell 1
	TA 1
	NSAG#1 (nsag-CellReselectionPriority=7)

	F1
	Cell 2
	TA 1
	NSAG#1 (nsag-CellReselectionPriority=3)



According the current slice based cell reselection mechanism (the above bullet), NSAG #1 has higher priority than NSAG #2, and both F0 and F1 support NSAG #1, so F0 has higher priority than F1 based on the configured nsag-CellReselectionPriority values. If the signal quality of cell 0 is above a certain threshold (e.g. SnonIntraSearchP), the UE will not measure F1, and then it is impossible to re-select to cell 2 even if cell 2 supports NSAG #1 and the signal quality of cell 2 is good enough.
Observation 3: For the bullet “Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority for the NSAG with highest priority supported on the frequency”, it may lead that the UE cannot re-select to the neighbour cell that supports higher priority NSAG and have a good cell quality.

If the UE can decide the frequency priority based on the supported NSAG of the serving cell, the above issue can be solved. For cell 0 (serving cell), it only supports NSAG #2, so the frequency priority of F0 is decided by NSAG #2. For F1, the frequency priority is decided by NSAG #1, so the frequency priority of F1 is above F0. Since the neighbour frequency F1 has higher priority than the serving frequency, the UE should measure F1 without any conditions, and then it can re-select to cell 2 (which also supports NSAG#1). In this way, there is a higher possibility for UE to measure frequencies support the NSAGs with higher priorities and then re-select to a cell that supports the NSAGs with higher priorities than the NSAGs supported by the serving cell.
Proposal 2: It is proposed that RAN2 agree the following:
Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority:
· for the NSAG with highest priority supported on the frequency for the non-serving frequencies
· for the NSAG with highest priority supported on the serving cell for the serving frequency

2.3 UE behaviour when updating NSAG priorities from NAS
In TS 38.304, it mentions that the UE should not use the old reselection priority if new information is received from NAS. The detailed spec text is shown as below. However, if the UE is performing the slice based cell reselection, the current spec has not clearly defined UE behaviours.
	For a UE performing slice-based cell reselection if a best cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and NSAG derived according to clause 5.2.4.11, but this cell does not support the NSAG (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the NSAG(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority is used for a maximum of 300 seconds, or until new information of NSAG(s) and their priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.



In our opinion, firstly, it may not be frequent for the NAS to update the NSAG information (including new priority information). Secondly, if it happens, one simple way is that the UE stops the ongoing slice based cell reselection and re-starts a new procedure based on this updated information.
Proposal 3: When the UE NAS sends the new NSAG priorities to the UE AS, the UE should update the slice specific cell reselection priorities and re-start the procedure of cell reselection based on this updated information.
3. Conclusion
In this contribution, we mainly discuss details of slice based cell reselection. We have the following observations and proposals:
Observation 1: Currently the serving cell cannot be indicated via sliceCellListNR.
Observation 2: The UE cannot do slice-based cell reselection correctly due to lack of NSAG information of the serving cell.
Observation 3: For the bullet “Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority for the NSAG with highest priority supported on the frequency”, it may lead that the UE cannot re-select to the neighbour cell that supports higher priority NSAG and have a good cell quality.

Proposal 1: It is proposed that RAN2 agree to indicate the serving cell by using sliceAllowedCellListNR or sliceExcludedCellListNR.
Proposal 2: It is proposed that RAN2 agree the following:
Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority:
· for the NSAG with highest priority supported on the frequency for the non-serving frequencies
· for the NSAG with highest priority supported on the serving cell for the serving frequency
Proposal 3: When the UE NAS sends the new NSAG priorities to the UE AS, the UE should update the slice specific cell reselection priorities and re-start the procedure of cell reselection based on this updated information.

For P1, P2 and P3, we also provide TPs in section 5.
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5. Text proposals
5.1 TP for proposal 1 (for TS 38.331)
	SliceInfo field descriptions

	nsag-IdentityInfo
This is the NSAG identifier of the NSAG.

	sliceAllowedCellListNR
List of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding nsag-frequency pair, according to 38.304 [20], clause 5.2.4.11.

	sliceCellListNR
Contains either the list of allow-listed or exclude-listed neighbour cells for slicing.

	sliceExcludedCellListNR
List of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice nsag-frequency pair, according to 38.304 [20], clause 5.2.4.11.



5.2 TP for proposal 2 (for TS 38.304)
[bookmark: _Toc108988334]5.2.4.11          Re-selection priorities for slice-based cell reselection
……
The UE shall derive re-selection priorities for slice-based cell re-selection according to the following rules:
-     Frequencies that support at least one prioritized NSAG received from NAS have higher re-selection priority than frequencies that support none of the NSAG(s) received from NAS.
-     Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority:
- for the NSAG with highest priority supported on the frequency for the non-serving frequency(ies)
- for the NSAG with highest priority supported on the serving cell for the serving frequency
-     Among the frequencies (one or multiple) that support the highest prioritised NSAG(s) with the same NAS-provided priorities, the frequencies are prioritized in the order of their nsag-CellReselectionPriority given for these NSAG(s).
-     Frequencies that support a NSAG provided by NAS and that indicate nsag-CellReselectionPriority for the NSAG have higher re-selection priority than frequencies that support this prioritized NSAG without indicating nsag-CellReselectionPriority for the NSAG.
-     Frequencies that support none of the NSAG(s) provided by NAS are prioritized in the order of their cellReselectionPriority;

5.3 TP for proposal 3 (for TS 38.304)
For a UE performing slice-based cell reselection if a best cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and NSAG derived according to clause 5.2.4.11, but this cell does not support the NSAG (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the NSAG(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority is used for a maximum of 300 seconds, or until new information of NSAG(s) and their priorities are received from NAS. If new information of NSAG(s) and their priorities are received from NAS, UE shall re-start slice-based cell reselection based on new information. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
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