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1. Introduction
Last meeting, there were concerns with the 36.304 running CR [4], which is based on agreed solution#4, and alternative algorithms have been proposed in [5]. We do share some of the concerns when we have a close look of the cell reselection procedure. The alternative proposal seems addressed the concerns, but it over weights the slice priority in our opinion, of which SA2 has not agree to provide it and may leave to UE implementation. 
During post meeting email discussion [6], no solution has been supported by majority but following proposal is provided by rapporteur

	RAN2 to further discuss and agree on UE behaviour for sliced-based priority re-selection
1. Solution 4, all NAS-prioritised slices with frequency priorities as well as legacy frequency priorities are consisdered, without iteration
1. Solution 4, original (UE first uses the frequency priorities of the highest priority slice, and if no cell is found, it will use the priorities of other slices in priority order, and at last it will use legacy priorities)
1. Solution 4, only highest prio slice considered, then legacy priorities considered




In section 4 of this contribution, TP for solution 4C is provided. This TP will avoid iterations and is simple. 
In section 2 of this contribution, we discuss the reasons we support 4C and explain some details behind the TP including:
· Why not solution 4A/4B, but solution 4C is enough 
· UE actions if wanted/prioritized slice is not supported in highest ranked cell on target frequency
· Prioritize a cell supporting a greater number of intended slices
2. Discussion
2.1 Solution 4C is adequate
With full solution#4 i.e., 4B as in [4], the cell re-selection process is performed with iterations. 
-	in the first iteration, the frequency priorities of the highest prioritized slice are used
- 	with step#7, there is iteration for each slice/slice group, where the frequency priorities of corresponding slice group are used 
-	in last iteration, the legacy priorities are used. 
In section 5.2.4.2., 5.2.4.5 of TS38.304, an inter-frequency’s priority higher or lower comparing to serving frequency is used as condition to trigger the measurement on a frequency and have different cell reselection criteria. Moreover, there is no frequencies sequence for UE to measure the frequencies and to check the best rank cell on each frequency.
If in every iteration (e.g., due to move to a secondary slice group or fall back to legacy priority) the priority order of NR frequencies changes, UE must run all these sections again, which mean frequencies where UE shall preform measurement may change, and the criteria to select/not select to the best ranked cell may change too. Considering the cell reselection is an on-going procedure, the priority order of NR frequencies may change frequently at every time point that a best ranked cell changes, this does not seem simple for UE implementation.
To keep the same style as of now, iterations should be avoided, and change of frequencies priority frequently should also be avoided. 
Proposal 1: It is better to keep frequency priorities the same throughout cell reselection procedure when camping on the same serving cell.
Both solution 4A and 4C are align with P1. 
With the alternative algorithm proposed in [5] i.e., 4A, to avoid iterations, a formular is introduced but it highly overweight the slice priority, of which SA2 has not agree to provide it and may up to UE implementation. 
In our understanding, as examples:
· For a UE prioritize eMBB type of slice group, which is likely supported everywhere. It is with low possibility the UE will need to loop to the secondary slice and so on. 
· For a UE prioritize URLLC type of slice. If it happens that none of the best ranked cell in all measurement frequencies support the first selected slice, it may mean there is discontinuous coverage of the slice group. In this case it is still good that UE keep camping on the highest frequency based on the selected slice, and the UE will reselect to an intra-frequency neighbouring cell as soon as moving to the slice coverage.
Proposal 2: In most cases, slice-based cell reselection based on the more important slice group (supported by UE and indicated in slice-based cell reselection information) should be enough.
Moreover, network could tune the load between different frequency layer earlier if only one slice group per UE is considered during cell reselection procedure.
In summary, we propose to go with solution 4C. example TP of solution 4C is in section 4. Please note no change is needed for sections regarding measurement rule and cell reselection criteria.

2.2 Additional details of Solution 4C
To keep idle mode mobility simple and more network controllable. We think gNB could provide slice-specific priority for all listed NR frequencies, for a given slice-group appears in SliceInfoList. In this way, for a frequency which does not support the given slice group may also provide a frequency priority corresponding to the slice group.  
In this case network generally should set a lower slice specific priority for this frequency. Moreover, it is easy to design ASN.1 to indicate an empty PCI list, when there is no neighbour cell supporting the slice group on the frequency.  
In gNB does so, slice-specific frequency priority would be all under network control, UE sort one slice group and use corresponding slice-specific frequency priority for cell reselection, no more fall back or extra loops with another slice group. 
If the cell does not provide slice-specific priority for some listed NR frequencies for a given slice group, the lowest priority could be assumed.
Proposal 3: For a given slice-group appears in SliceInfoList, a cell could provide slice-specific priority for all listed NR frequencies. This does not mean all listed NR frequencies supports this slice group. If the cell does not provide slice-specific priority for some listed NR frequencies, the lowest priority is assumed 
Part of proposal3 can be captured in RRC CR [3]. 

2.3 Actions if wanted/prioritised slice is not supported in highest ranked cell on target frequency
	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.


Different from Cells with cell reservations, access restrictions or unsuitable for normal camping, a target cell (i.e., the highest ranked cell on target frequency) does not support wanted/prioritised slice does not mean UE can not camp on normally, but just mean it should not be prioritized. In legacy, when there are multiple cells on different frequencies with different priorities fulfil the cell reselection criteria, a cell on frequency with higher priority will take the precedence, see the description: 
Same handling can be applied here, a cell supported prioritised slice should take precedence. There is no reason to deprioritize the whole frequency by recalculate a new priority, also due to the reason we pointed in previous section, there is complication to change the frequency priority.  
Proposal4: Cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of different priorities fulfil the cell reselection criteria

2.4 Cell supporting a greater number of intended slices
In past, many companies support to prioritize a cell supporting a greater number of UE intended slice. follow the same way used in section 2.2., a cell reselection to a cell supporting more additional slice group in addition to selected slice group could take precedence if multiple cells on different frequencies fulfil the cell reselection criteria. 
Proposal 5: RAN2 consider that cell reselection to a cell supporting additional slice other than select slice takes precedence.
Proposal 4 and 5 can be capture in section 5.2.4.5 of TS38.304 “NR Inter-frequency and inter-RAT Cell Reselection criteria”, example text can be found in second part of the TP.
3. Conclusion
In this contribution, we promote solution 4C [6], and made following observations/proposals:
Proposal 1: It is better to keep frequency priorities the same throughout cell reselection procedure when camping on the same serving cell.
Proposal 2: In most cases, slice-based cell reselection based on the more important slice group (supported by UE and indicated in slice-based cell reselection information) should be enough.
Proposal 3: For a given slice-group appears in SliceInfoList, a cell could provide slice-specific priority for all listed NR frequencies. This does not mean all listed NR frequencies supports this slice group. If the cell does not provide slice-specific priority for some listed NR frequencies, the lowest priority is assumed 
Proposal 4: Cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of different priorities fulfil the cell reselection criteria
Proposal 5: RAN2 consider that cell reselection to a cell supporting additional slice other than select slice takes precedence.
TP of detailed solution 4C has been provided. The TP in our opinion is simple and clear regarding interacting with legacy procedures including priorities handling, measurement rule and cell reselection criteria. 
4. Text Proposal
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc67949165]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 priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. 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). 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.
For a UE supporting slice-based cell reselection, if the UE is provided with slice/slice group priorities from NAS, and for one or multiple of which, the corresponding slice group specific frequency priorities are included in the slice cell reselection information used by the UE:
-	UE selects the highest priority slice group among the ones indicated in the slice cell reselection information used by the UE.
- 	for each NR frequency given in system information
-	Assign the absolute priorities to the frequency priority corresponding to the selected slice group if provided
-	otherwise consider the frequency to be lowest priority 
-	use the assigned slice-group specific frequency priorities to do cell reselection 
Otherwise, 
· Slice group specific frequency priorities are not considered 

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.
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.
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 black listed cells as candidate for cell reselection.
The UE shall consider only the white 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: _Toc29245211][bookmark: _Toc37298557][bookmark: _Toc46502319][bookmark: _Toc52749296][bookmark: _Toc67949171]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.
According to section 5.2.4.1, If slice group specific frequency priorities are used:
-  cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of different priorities fulfil the cell reselection criteria.
- 	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 and all of them support or not support the selected slice group
[-	Cell reselection to a cell supported more additional slice group in addition to selected slice group may take precedence if multiple cell of same priorities fulfill the cell reselection criteria] 
Otherwise, 
 
[bookmark: _Hlk90584229]- 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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