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1 Introduction
For slice based cell reselection, part of the agreements achieved in RAN2 #117e meeting for RAN slicing are as follows: 
	1: RAN2 confirm the working assumption on option A without formula.
2: The UE should determine the frequency priority order according to the following rules:
a)  Considering the slice/slice group priority provided by NAS, the frequencies that support higher priority slice/slice group have higher slice based frequency priority than the frequencies that support lower priority slice/slice group; 
b)  Among the frequencies supporting a slice/slice group with the same priority, the UE should follow the slice specific frequency priority received in SIB or RRCRelease (if configured); 
c)  Among the frequencies supporting the same slice/slice group, the frequency not configured with slice specific reselection priority should be considered as lower priority than other frequencies configured with slice specific reselection priority;
d)  The frequencies that support any slice/slice group have higher slice based frequency priority than the frequencies that support none of slice/slice group; 
e)  For the frequencies that do not support any slice/slice group, the UE should follow the legacy cell reselection priority received in SIB, FFS when only legacy priority received in RRCRelease;
5: RAN2 confirm that if the UE is configured with slice specific frequency priority via RRCRelease message, the UE shall ignore all the slice specific priorities provided in system information. FFS if we still apply the legacy cell reselection frequency priorities in SIB.
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 this paper, we will discuss on the remaining issues for slice based cell reselection.
2 Discussion
2.1 The remaining FFSs in slice based cell reselection 
The case that slice based cell reselection can be applied should be discussed. The agreements achieved in RAN2#113be are as follows:
	5. UE is only configured with either the existing dedicated priority configuration or the slice info in RRC Release.
4	In the case that existing dedicated priority configuration is provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated priority configuration while T320 is running as per legacy and only if it expires that it follows the slice info in the SIB


In our understanding, there is only one kind of info that can be provided in RRCRelease message, i.e., existing dedicated priority configuration or the slice info. If existing dedicated priority configuration is provided in RRCRelease message, the UE will perform legacy cell reselection using received dedicated priority configuration while T320 is running. In another word, in this case, slice based cell reselection will not be considered.
Observation 1: Slice-based cell reselection should not be considered if existing dedicated priority configuration is provided in RRCRelease message and T320 timer does not expire.
One remaining FFS in rule e) of frequency priority order rules for slice based cell reselection is “when only legacy priority received in RRCRelease”. With our above observation, it is easy to deduce that the case does not exist. If legacy cell reselection priority received in RRCRelease, UE will not perform slice based cell reselection before T320 expires. Furthermore, UE can do slice based cell reselection after T320 expires, but in this case the configuration in RRCRelease will become invalid. Thus, for the frequencies that do not support any slice/slice group when perform slice based cell reselection, the UE should follow the legacy cell reselection priority received in SIB.
Proposal 1: The FFS in Rule (e) does not exist and should be removed. The description captured in TS 38.304 should be changed to “Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority received in SIB”.
RAN2 has agreed “If slice specific frequency priority provided in RRCRelease, UE shall ignore all the slice specific priorities provided in system information. FFS if we still apply the legacy cell reselection frequency priorities in SIB”. From our side, it is still necessary to preserve the legacy cell reselection frequency priorities in SIB and use them in slice based cell reselection to make the rule e) work normally. 
Proposal 2: The legacy cell reselection frequency priorities in SIB could be used if needed in slice specific cell reselection. 
In our views, during slice based cell reselection, for the frequencies that support slice/slice group, UE check whether the highest ranked cell in that frequency support the selected slice. And for the frequencies that do not support slice/slice group, UE reselect the highest ranked cell which satisfies S criteria at least in the frequency following legacy cell reselection principle. The operation of checking whether the highest ranked cell is suitable is different between the frequencies that support slice/slice group and the frequencies that do not support slice/slice group. 
There may a case that even UE begins to check the frequencies that do not support slice/slice group, however, all the highest ranked cells in those frequencies cannot satisfy S criteria. In other word, slice based cell reselection may fail and UE will do cell selection afterwards. In this case, the latency for UE to find a suitable cell will increase. 
Although the highest ranked cells in the frequencies that support slice/slice group are not suitable (i.e., do not support the selected slice/slice group), it may fulfill the S criteria. Thus, in our thought, if the highest ranked cells in the frequencies that do not support slice/slice group are not suitable, the highest ranked cells in the frequencies supporting slice/slice group could be reconsidered following the legacy cell reselection principle.     
Proposal 3: If UE cannot find a suitable cell using slice specific cell reselection priorities list, the highest ranked cells in the frequencies supporting slice/slice group could be reconsidered following the legacy cell reselection principle.
3 Conclusion
In this contribution we discussed and analyzed the remaining issues for slice based cell reselection, and made the following observations and proposals:
Observation 1: Slice-based cell reselection should not be considered if existing dedicated priority configuration is provided in RRCRelease message and T320 timer does not expire.
Proposal 1: The FFS in Rule (e) does not exist and should be removed. The description captured in TS 38.304 should be changed to “Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority received in SIB”.
Proposal 2: The legacy cell reselection frequency priorities in SIB could be used if needed in slice specific cell reselection. 
Proposal 3: If UE cannot find a suitable cell using slice specific cell reselection priorities list, the highest ranked cells in the frequencies supporting slice/slice group could be reconsidered following the legacy cell reselection principle.
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[bookmark: _Toc29245204][bookmark: _Toc37298550][bookmark: _Toc46502312][bookmark: _Toc52749289][bookmark: _Toc100784093]5.2.4	Cell Reselection evaluation process
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc100784094]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and any slice reselection information provided in system information. If slice reselection information is provided in dedicated signaling, the UE shall ignore slice reselection information provided in system information.
Editor's note: FFS on the details if and how information provided in RRCRelease overrides information provided in SIB. This includes slice-specific re-selection information, existing/legacy cellResleectionPriority, and may impact NOTE 6 below.
FFS if "PCI-lists" are provided in RRCRelease.
If UE is in camped normally state and UE supports slice-based cell reselection, and any fields with cellReselectionPriority are not provided in dedicated signalling or any fields with cellReselectionPriority are provided in dedicated signalling but T320 expires, UE shall derive re-selection priorities according to clause 5.2.4.11.
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
NOTE 1:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 2:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 3:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.
NOTE 4:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 5:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
NOTE 6:	The UE is configured with either dedicated cell reselection priorities or slice or slice group specific frequency priorities in the RRCRelease message.
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	The cell reselected by the UE due to frequency prioritization for MBS is providing SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 7: It is up to UE implementation how to use information in USD to determine whether/how to do the frequency prioritization for specific frequency/frequencies included in USD.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s), the UE may consider cell reselection candidate frequencies at which it can not receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as the SIB20 is provided by the cell on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or
-	a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any exclude-listed cells as candidate for cell reselection.
The UE shall consider only the allow-listed cells, if configured, as candidates for cell reselection.
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
[bookmark: _GoBack]
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[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. If UE cannot find a suitable cell using slice-based cell reselection priority, the highest ranked cell in the frequency supporting slice group can be re-checked following legacy cell reselection principle in clause 5.2.4.5.
[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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[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.
-	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 received in SIB;
Editor's Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.
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