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1. Introduction
During the last RAN2 #117-e meeting [1] , issues related to slice group based cell reselection were discussed and the agreements are as below.
1: Re-sorting is defined as a change of frequency priority for reselection of a certain frequency requiring the UE to re-sort the ordered list of frequencies. This follows the earlier agreed principles for slice-specific reselection. Change of priority for slice-specific reselection does not impact existing RAN4 RRM requirements. 
Can be re-checked for next meeting if there are still problems with UE measurements based on this agreement.
2: RAN2 agree that a re-sorting is applied if the UE performs slice-based cell reselection and if the highest ranked cell of the said frequency, according to neighbouring cell information, does not support the highest priority slice supported by its frequency.

In addition, RAN2 has received the incoming SA2 LS [2], and it is expected that RAN2 will treat the LS and make some discussions at RAN2#118-e meeting.
This contribution mainly discusses UE behaviour during the procedure of slice group specific cell reselection.
2. Discussion
2.1 UE behaviour after re-sorting
Re-sorting is defined as a change of frequency priority for reselection of a certain frequency requiring the UE to re-sort the ordered list of frequencies. In Figure 1, it can be seen that F2 may be re-sorted. In the figure, the same frequency (F2) is possible to present more than once. Assumed that the intended slices belong to both slice group 1 (SG#1) and slice group 2 (SG#2), and SG#1 has higher priority than SG#2.
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Figure 1. An example of re-sorting
In the latest TS 38.304, how the UE derives slice group specific cell reselection priorities is shown as below. It can be seen that the UE should prioritize frequencies that supporting higher priority slice group, i.e. for F2 for SG#1. If no suitable cell is found, then the UE tries other frequencies. In our opinion, if the UE tries F2 for SG#2, the UE shall re-evaluate the best ranked cell based on the existing measurements, because it can save the measurements efforts and the PCI list for F2 for SG#2 may be different from the PCI list for F2 for SG#1.
	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 slice group received from NAS have higher re-selection priority than frequencies that support no prioritized slice groups.
-	Frequencies that support at least one slice group are prioritised in the order of  the NAS-provided priority for the highest prioritised slice group of the frequency.
-	Among the frequencies that support the same highest prioritised slice group, the frequencies are prioritized in the order of their per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support a prioritized slice group and that indicate per slice group sliceSpecificCellReselectionPriority have higher re-selection priority than frequencies that support this prioritized slice group without indicating per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority;
Editor’s Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.



Proposal 1: It is proposed that after re-sorting the ordered list of frequencies, the UE re-evaluates the best ranked cell based on the existing measurements.
2.2 UE behaviour when updating slice group priorities from NAS
In TS 38.304, it mentions the following UE behaviours. We think that it is possible for the NAS to update the slice group priorities while the UE is doing slice group specific cell reselection. However, the current spec is not clear about UE behaviours.
	For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to 5.2.4.11, but this cell does not support the slice group (see 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group 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 slice group information. Secondly, if it happens, after the UE AS receives the new slice group information (including new priority information), it is a clean way that the UE just re-starts the cell reselection procedure.
Proposal 2: When the UE NAS sends the new slice group priorities to the UE AS, the UE should update the slice group specific cell reselection priorities and re-starts the procedure of cell reselection based on this updated information.
3. Conclusion
In this contribution, we mainly discuss the remaining issues of slice based cell reselection. We have the following proposals:
Proposal 1: It is proposed that after re-sorting the ordered list of frequencies, the UE re-evaluates the best ranked cell based on the existing measurements.
Proposal 2: When the UE NAS sends the new slice group priorities to the UE AS, the UE should update the slice group specific cell reselection priorities and re-starts the procedure of cell reselection based on this updated information.

[bookmark: _GoBack]For the above proposals, the related TPs are attached in section 5.
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5. TPs
5.1 TP for proposal 1 (for TS 38.304)
[bookmark: _Toc76506097][bookmark: _Toc100784113]5.2.4.11	Re-selection priorities for slice-based cell reselection
The UE derives re-selection priorities for slice-based cell re-selection by using:
-	a list of prioritized slice groups provided by NAS in priority order,
Editor's note: Details to be confirmed with SA2/CT1.
-	sliceInformation per frequency with sliceSpecificCellReselectionPriority per slice group, if provided system information and/or dedicated signalling,
-	cellReselectionPriority per frequency provided in system information and/or dedicated signalling.
The UE considers an NR frequency to support a slice group if
-	the NR frequency is included in sliceInformation and indicates support for the slice group.
The UE considers a cell on an NR frequency to support a slice group if
-	the NR frequency is included in sliceInformation and supports the said slice group; and
-	the cell is either listed in the sliceAllowCellListNR (if provided in system information of the serving cell and/or dedicated signalling); or
-	the cell is not listed in the sliceExcludeCellListNR (if provided in system information of the serving cell and/or dedicated signalling).
Editor's Note: Text above need to be aligned with field names and ASN.1 structure in TS 38.331.
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 slice group received from NAS have higher re-selection priority than frequencies that support no prioritized slice groups.
-	Frequencies that support at least one slice group are prioritised in the order of the NAS-provided priority for the highest prioritised slice group of the frequency. After re-sorting the ordered list of frequencies, the UE re-evaluates the cells based on the existing measurements.
-	Among the frequencies that support the same highest prioritised slice group, the frequencies are prioritized in the order of their per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support a prioritized slice group and that indicate per slice group sliceSpecificCellReselectionPriority have higher re-selection priority than frequencies that support this prioritized slice group without indicating per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority;
[bookmark: _Toc37298568][bookmark: _Toc46502330][bookmark: _Toc52749307]Editor's Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.


5.2 TP for proposal 2 (for TS 38.304)
[bookmark: _Toc29245211][bookmark: _Toc37298557][bookmark: _Toc46502319][bookmark: _Toc52749296][bookmark: _Toc100784100]5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority NR or EUTRAN RAT/frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and
-	More than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection as defined in clause 5.2.4.6.
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR or E-UTRAN RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT.
Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and
-	More than 1 second has elapsed since the UE camped on the current serving cell.
For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to clause 5.2.4.11, but this cell does not support the slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities. When the UE NAS sends the new slice group priorities to the UE AS, the UE should update the slice group specific cell reselection priorities and re-starts the procedure of cell reselection based on this updated information.
[bookmark: _Hlk97810000]Editor's note: Can be re-checked if there are still problems with UE measurements.
Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priorities fulfil the cell reselection criteria.
If more than one cell meets the above criteria, the UE shall reselect a cell as follows:
-	If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;
-	If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority frequency(ies) meeting the criteria of that RAT.
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