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1	Introduction
In this document, we discuss motivations for using the “Alternative TP” (see e.g. [2]) for introducing slice-based cell re-selection into TS 38.304.
[bookmark: _Ref178064866]2	Discussion
2.1	Selecting frequencies at slice-based cell reselection
2.1.1	Introduction
In the e-mail discussion [2], the alternative TP for reselection priorities handling in 38.304 was discussed, together with the existing TP in the 38.304 running CR [3]. Based on the comments, we realize that there are many miss-understandings of the alternative TP and on the use of the new formula to derive the SliceBasedReselectionPriority. We will therefore try to explain it some more.
The main intention of the TP is that the legacy cellReselectionPriority is replaced by a new frequency priority ‘SliceBasedReselectionPriority’ for all frequencies that the UE uses at cell re-selection evaluation. This ensures that the specification impact is minimized. The only sections impacted are 5.2.4.1, where the frequency priorities are handled, and section 5.2.4.5 where slice support is considered for the Inter-frequency cell Reselection criteria. Also, there is no need for adding extra measurement loops, new timers or similar for exiting a measurement loop.
[bookmark: _Toc92779985]Slice based cell re-selection is based on a ‘SliceBasedReselectionPriority’ derived from NAS-provided slice prioritization and slice-specific frequency priorities (provided in SIB and/or RRCRelease).

In the e-mail discussion [2], Q1, it was discussed what UE behaviours for slice-based cell re-selection are acceptable to companies, taking algorithm complexity into account. The alternatives discussed were:
A	Ideal behaviour;   
B 	Solution 4, Original; 	
C 	Solution 4, Only highest prio slice considered; 
D	Solution 4, Only first prio slice considered, legacy priorities not considered

4 companies replied that only behaviour A or B are acceptable, while most companies considered that also C was acceptable, since it reduces complexity (e.g. avoids multiple measurement loops, increased re-selection delay etc)
If Proposal 1 is agreed, there are no additional measurement loops when considering more slices. Therefor we propose that alternative B, the original solution 4 should be agreed for slice-based cell re-selection.    
[bookmark: _Toc92779986]Slice-based cell re-selection shall be based on the “original Solution 4”, i.e. all slices prioritised by NAS shall be considered in slice-based cell re-selection.

We are open to different algorithms for deriving the ‘SliceBasedReselectionPriority’, as long as it reflects solution 4, The algorithm can be described by words (see 2.1.2) as well as by a formula (see 2.1.3). 
2.1.2	Algorithm for deriving the SliceBasedReselectionPriority, described in words
Assuming that the slice list from NAS can contain at most 8 slices/slice groups, and that the slice priority is given by a value of 1-8, where 8 is highest priority, in this section we describe in words a method to derive the SliceBasedReselectionPriority.
UE shall arrange the frequencies in a list in the following order:
1) Frequencies with a SliceSpecificFrequencyPriority for the slice with SlicePriority=8, in order of the SliceSpecificFrequencyPriority of the slice.
2) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=7, in order of the SliceSpecificFrequencyPriority of the slice.
3) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=6, in order of the SliceSpecificFrequencyPriority of the slice.
4) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=5, in order of the SliceSpecificFrequencyPriority of the slice.
5) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=4, in order of the SliceSpecificFrequencyPriority of the slice.
6) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=3, in order of the SliceSpecificFrequencyPriority of the slice.
7) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=2, in order of the SliceSpecificFrequencyPriority of the slice.
8) Frequencies not yet listed with a SliceSpecificFrequencyPriority for the slice with SlicePriority=1, in order of the SliceSpecificFrequencyPriority of the slice.
9) Frequencies not yet listed, with a CellReselectionPriority, in order of the CellReselectionPriority. 
UE shall assign a SliceBasedReselectionPriority value for each frequency in the list, so that the first-listed frequency get the highest SliceBasedReselectionPriority priority, value and the last-listed frequency in the list get the lowest SliceBasedReselectionPriority priority value. 

2.1.3	Comparison to SliceBasedReselectionPriority described by formula
The formula we provided in 5.2.4.X in Annex B in the e-mail discussion [2] is (with some rephrasing for clarity):
For frequencies with a SliceSpecificFrequencyPriority for at least one slice that is also included in the slice list received from NAS, the SliceBasedReselectionPriority is calculated by the formula:  
     	SliceBasedReselectionPriority = 
SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority,
where 
SliceReselectionPriority is the SliceSpecificFrequencyPriority for the slice group that contains the slice with highest priority as provided by NAS,
SlicePriority is the priority value provided by NAS for this slice, and
MaxReselectionPriorityValue is a constant value which is higher than the maximum reselection priority.
For frequencies with no SliceSpecificFrequencyPriority for any slice included in the slice list received from NAS, the SliceSpecificFrequencyPriority is set to the CellReselectionPriority of the frequency.

We realize that both methods give the same result. If the range of the SliceSpecificFrequencyPriority is 1-10, as the CellReselectionPriority, the MaxReselectionPriorityValue can be set to 11.
In that case, the frequencies in priority group 1 in section 2.1.2 above (frequencies that support the highest priority slice) get priority values in the range of [8*11+1, 8*11+10]. 
Frequencies in priority group 2 (frequencies that support second prio slice, but not first prio slice) will get priority values in the range of [7*11+1, 7*11+10], etc. The frequencies in priority group 9 (frequencies with no  SliceSpecificFrequencyPriority for any of the slices in the NAS-provided slice list), will get priority values in the range of [1,10]. 
In that way, it is ensured that the frequencies get priorities in the order required by solution 4. It seems obvious the algorithm can be described both in words and with a formula.
[bookmark: _Toc92755184]The SliceBasedReselectionPriority can be derived in different ways, and still represent solution 4. 
Since the formula is more condensed way of describing the algorithm, and probably also more efficient for UE implementation, we prefer this is used in specification TS 38.304.
[bookmark: _Toc92779987]Introduce the formula for deriving SliceBasedReselectionPriority into TS 38.304 as provided in Annex A, section 5.2.4.1 and 5.2.4.x

2.1.4	On some other comments raised in email discussion [2]
In email discussion [2] some companies argued a formula to derive SliceBasedReselectionPriority is not acceptable and not even needed. 
1. We do not understand why it would be a drawback to use a formula in the specification, since that is more precise than plain text. However, as long as cell re-selection is based on one set of slice-based frequency priorities that represent solution 4, we are open for using different specification text for deriving the slice-based frequency priorities.
2. RAN2 has agreed to use Solution 4 for slice-based cell re-selection. NAS-provided slice prioritization is used together with slice-specific frequency priorities (provided in SIB and/or RRCRelease). If we deviate from this (and not use any NAS-provided slice priority), RAN2 need to rediscuss the behaviour of such solution.
3. We also re-emphasize that the main motivations with the formula is to
a. ensure that a highest prioritised slice A for UE1 results in that UE1 re-selects to a cell on a frequency that the Nw operator have prioritised for slice A, but another UE2 with another highest prioritized slice B re-selects to a cell on a frequency that the Nw operator have prioritised for slice B,
b. ensure that NR frequencies provided with and without SliceSpecificFrequencyPriority as well as Inter-RAT frequencies (for which SliceSpecificFrequencyPriority is not defined) are part of the cell re-selection evaluation, while keeping existing cell re-selection principles as specified in 38.304 (i.e., minimize specification impact),
c. ensure that the Nw operator need not adjust existing cellReselectionPriorities when slice-specific re-selection is introduced.
4. It was also commented that Inter-RAT frequencies were not covered in the TP. For Inter-RAT frequencies, the SliceSpecificFrequencyPriority is set to the CellReselectionPriority provided for frequency, see TP in Annex A.
2.2	Frequency Priority when prioritized slice is not supported. 
In the e-mail discussion [2], the UE action when an intended slice is not supported in the highest ranked cell on the target frequency was discussed. The questions asked were:
What frequency priorities should UE use to re-evaluate cell reselection? 
A. Re-calculated frequency priorities
B. Legacy frequency priorities

For how long should the re-calculated priorities be used? 
A. Until highest ranked cell on the target frequency changes. 	
B. 300 s. 	
C. Other. 

The majority of companies consider that the legacy frequency priority should be used instead of re-calculated frequency priorities, mainly in order to simplify the procedure. 
On the second question, the majority of companies replied ‘A, Until highest ranked cell on the target frequency changes’.
In section 5.2.4.5 of the TP in Annex A, procedure text is provided that describes this behaviour.
[bookmark: _Toc92779988]RAN2 to agree on the TP in Annex A section 5.2.4.5 for frequency re-selection priority when prioritized slice is not supported by the target cell.
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3. Conclusion
In the previous sections we made the following observations: 
Observation 1	The SliceBasedReselectionPriority can be derived in different ways, and still represent solution 4.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Slice based cell re-selection is based on a ‘SliceBasedReselectionPriority’ derived from NAS-provided slice prioritization and slice-specific frequency priorities (provided in SIB and/or RRCRelease).
Proposal 2	Slice-based cell re-selection shall be based on the “original Solution 4”, i.e. all slices prioritised by NAS shall be considered in slice-based cell re-selection.
Proposal 3	Introduce the formula for deriving SliceBasedReselectionPriority into TS 38.304 as provided in Annex A, section 5.2.4.1 and 5.2.4.x
Proposal 4	RAN2 to agree on the TP in Annex A section 5.2.4.5 for frequency re-selection priority when prioritized slice is not supported by the target cell.
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Annex A 	Text Proposal for 38.304
Start of changes
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, including slice or slice group specific frequency priorities. 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 priorities from NAS, and if slice specific frequency priorities are included in the cell reselection information used by the UE, UE calculates a Slice-Based Reselection Priority for each NR and Inter-RAT frequency as defined in 5.2.4.x and use these priorities for cell re-selection instead of the priorities in the field cellReselectionPriority.
[bookmark: _Hlk92736003]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.
New Clause

5.2.4.X	 Calculation of SliceBasedReselectionPriority  
For NR frequencies with a SliceSpecificFrequencyPriority for at least one slice that is also included in the slice list received from NAS, the SliceBasedReselectionPriority is calculated by the formula:  
SliceBasedReselectionPriority =
SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority,
where 
SliceReselectionPriority is the SliceSpecificFrequencyPriority for the slice group that contains the slice with highest priority as provided by NAS,
SlicePriority is the priority value provided by NAS for this slice, and
MaxReselectionPriorityValue is a constant value which is higher than the maximum reselection priority.
For NR frequencies with no SliceSpecificFrequencyPriority for any slice included in the slice list received from NAS, and for Inter-RAT frequencies, the SliceSpecificFrequencyPriority is set to the CellReselectionPriority of the frequency.
Editor’s Note: This formula requires that the SlicePriority and SliceSpecificFrequencyPriority consists of integer values, where the highest value represents the highest priority, The format of the slice specific frequency Priorities and the priority for slices in the slice list received from NAS are not agreed yet. 

[bookmark: _Toc76506087][bookmark: _Toc52749296][bookmark: _Toc46502319][bookmark: _Toc37298557][bookmark: _Toc29245211]Next change
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.
If the UE supports slice-based cell reselection, and a cell fulfils the above criteria for cell reselection based on SliceSpecificFrequencyPriority for a prioritized slice, but the cell according to neighbouring cell information does not support this slice, the UE shall use the CellReselectionPriority as reselection priority for this frequency until the highest ranked cell changes on the frequency, or new slice priorities are received from NAS. If there is no CellReselectionPriority for this frequency, this cell shall not be considered for cell re-selection.
Editor's Note: FFS: How the neighbouring cell information is signalled to UE.
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.

End of changes
