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1	Introduction
[bookmark: _Ref178064866]This contribution summarizes the following discussion:
[AT116-e][241][Slicing] Slice-based cell re-selection algorithm (Ericsson)
Scope: 
Continue discussion on approach from R2-2110699 and sort out the details of this solution. Should try to have a draft CR and identify if/how the approach can be simplified. 
        Intended outcome: 
Discussion summary (including TP) in R2-2111306 (by email rapporteur).
        
Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  

Initial deadline (for comments):  	2nd week Wed, UTC 1000 
Initial deadline (for rapporteur summary):  2nd week Thu, UTC 1000

R2-2110699  Slice-based cell re-selection algorithm (Ericsson)

Contact person(s) for each participating company:
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	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]hakan.l.palm@ericsson.com

	Lenovo, Motorola Mobility
	pmallick@lenovo.com

	BT
	salva.diazsendra@bt.com

	Intel
	seau,s,lim@intel.com

	Huawei, HiSilicon
	jun.chen@huawei.com

	Nokia
	gyorgy.wolfner@nokia.com

	OPPO
	fuzhe@OPPO.com

	NEC
	Yuhua.chen@emea.nec.com

	Apple
	yuqin_chen@apple.com

	Xiaomi
	liuxiaofei@xiaomi.com

	LGE
	stella.choe@lge.com

	CMCC
	tanjiayao@chinamobile.com

	Samsung
	c.khirallah@samsung.com 

	CATT
	wanghaocheng@catt.cn




2	Discussion
2.1	Introduction
At Tuesday 1st week slicing session, the following was stated in Chairs note
There is support to go with this approach. 
Offline discussion [241] (Ericsson) to sort out the details of this solution. If no problems are found, we adopt this approach in the running CR. We try to decide in 2nd week CB session.

In Annex, we provide the same text proposals as in R2-2110699, but with complete section 5.2.4 from 38.304.
2.2	From Chair’s Notes
Web Conf (1st week Tuesday) (1)
Alternative way to handle cell reselection with slicing (compared to the 38.304 running CR)?
[bookmark: _Hlk86762573]R2-2110699	Slice-based cell re-selection algorithm	Ericsson	discussion	Rel-17	NR_slice-Core
Observation 1	The cell re-selection procedure as currently described in draft running CR to TS38.304 does not correctly cover the fallback from slice-based cell re-selection to legacy cell re-selection. 
Observation 2	RAN2 should select the algorithm for deriving the SliceBasedReselectionPriority based on the wanted cell re-selection behaviour. There is no need to take algorithm complexity into account, since re-selection performance is not impacted. 

Proposal 1	We ask RAN2 to agree that Slice Based Cell re-selection, just as in legacy, shall be based on reselection priorities for all frequencies that the UE may use. The priorities used may be called ‘SliceBasedReselectionPriorities’.

Proposal 2	We ask RAN2 to accept the TP in Appendix A.
Proposal 3	We ask RAN2 to discuss what behaviour is preferred for Slice Based Cell re-selection and agree on the algorithm for calculating the SliceBasedReselectionPriorities.
Proposal 4	We ask RAN2 to accept the TP in Appendix C.
Proposal 5	A new section is used to describe the calculation of a temporary reselection priority.  The content of that section depends on what algorithm is selected for calculating the frequency SliceBasedReselectionPriorities.

[bookmark: _Hlk86762628]-	Ericsson explains this tries to align with existing procedure and doesn't introduce new measurements.
-	Nokia supports the proposal in principle: The outcome will be the same as in the procedure in current running CR, and this way the UE procedures are clearer. Some small clarifications can be discussed.
-	Intel also promoted similar concept earlier and supports this. Thinks the current running CR is not exactly the same, determining frequency priorities is different.
-	CMCC also supports the intention of the approach. Shuld also consider other slices than highest priority slice.
-	QC thinks this is technically better than existing running CR but thinks this is late change and it looks complex. Don't need multiple algorithms.
There is support to go with this approach. 
Offline discussion [241] (Ericsson) to sort out the details of this solution. If no problems are found, we adopt this approach in the running CR. We try to decide in 2nd week CB session.

2.3	General comments
As explained during online session, the text proposals in R2-2110699 aims to introduce slice-based cell re-selection to better align with existing procedure text:
· avoid “iterations” 
· avoid ”fallback to legacy re-selection”
· re-use exiting measurement mechanisms. 

Since Chair indicated there is support to go with this approach, we would first like companies to provide their general view, in particular on potential high-level problems with this (details comes later…).
Q1:	Please provide your general comments on the approach in R2-2110699 on introducing slice-based cell re-selection in TS 38.331, with focus on the potential “hi-level” problems.

	Company
	Comments

	Lenovo, MotM
	We are open to a new technical solution at this very late stage and appreciate the intentions to find innovative solution. At the same time, since the existing solution (4) has been arrived at after very detailed discussions over a course of last 6 months or so, we would expect that a new solution now or in future must meet a high standards and have clear pains vs. gains benefits.
Ericsson: Our proposal covers solution 4

As our detailed comments in the CR would show, we do not agree with some of the benefits mentioned by the Rapporteur.

First from the R2-2110699, one fundamental aspect claimed in favor of this new solution is that this takes care of not just the highest priority slice but also other lower priority slice: to this end we would begin by saying that in an earlier email discussion (R2-2108025), a Solution Option 5 was proposed that aimed at selecting a frequency that supports the maximum number of slices. Only 3 out of 17 companies preferred this solution. This is a fundamental point and RAN2 had spent sufficient time here. If a new solution will make a UE camp on a cell supporting two lower prioritized slices and not on a cell with the highest priority slice, then this would not be intention of most companies participating in the work so far. 
Ericsson: Our proposal is not in conflict with earlier RAN2 agreements

Somewhat on the contrary, after seeing the detailed solution proposed here, if the UE eventually ends up selecting a cell that supports highest priority slice, then there is no use to have such complicated algorithms implemented. We believe this is the case since the solution weighs a binary bitstring according to its bit position. It can NEVER be the case that sum of all n-1 least significant bit will outweigh the n-the most significant bit? This comment is based on Table-2 which is supposedly the basis of the calculation made in 5.2.4.X?
Ericsson: We understand that in R2-2110699, section 2.2.2 (Cell reselection based on all slices supported on a frequency) and 2.2.3 (Priority based on all supported slices – if several slices may have same priority) with Table 2 caused some confusion. The TPs we have provided in R2-2110699 do NOT cover the (alternative) algorithms in 2.2.2 and 2.2.3.
The TPs cover 2.2.1 Cell reselection based on the highest prioritized slice supported on a frequency (which corresponds to Solution 4)



Following are furhter (serious) technical comments and to make the concern clear, please visit the corresponding text in the CR where the comments are made:

Lenovo 1) Assuming we do not allow non-best cell camping, the UE must go to the next frequency in the ordered list developed using the new algorithms? If true, the “iterations” need to be made.
Ericsson: Yes, true that “iterations” are made, in case the best cell on a (target) frequency does not support the slice. But the “iteration” comes by re-using existing idle mode measurements (performance requirements by RAN4, in 38.133)

Lenovo 2) This would very likely lead to new measurements since today the intra frequency measurements need not be made if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ,. This will not be the case anymore since the UE would be continuously required to look for a change of highest ranked cell.
Ericsson: We do not see this “threat”. In our understanding, “continuously” in this context means “while respecting existing RAN4 idle more measurement requirements”.

Lenovo 8) shows that the new solution can lead to unstable/ ping-pong situations.
Ericsson: Lenovo 8 referred to this wording in TP:
“…where SlicePriority is the priority of the highest prioritized slice that the cell supports”
With this comment:
· Lenovo 8) Slice Priority is a UE specific concept and is not defined from a cell support perspective.
Ericsson: Maybe this could be netter phrased SlicePriority is the NAS-provided priority value for the slice that UE/NAS prioritizes most among the slices supported by the frequency.

Generally, there is of course risk for ping-pong with any solution, and the nw op need to ensure consistency.

Finally, although the proponents encourage us to ignore the complexity of the new algorithmes, we are still afraid that this complexity needs to be digested in implementation and testing. With some imaginable number of bugs reported at different stages, starting with specification CRs, this will result into high costs. The cost may not be justified if another much simpler solution achieves the purpose.


	BT
	BT does not agree with the proposed algorithm.
As pointed by Lenovo, point 2.2.2 was already discussed as option 5. The behavior presented in 2.2.2 is non intuitive so it will add extra complexity to each network design. Network designers not only need to consider the slice priority but also the number of frequencies where each slice is supported. Since the number of frequencies varies among TA, potentially customized values are required at such granularity. This complexity is completely undesirable. For example, an operator that simply wants that the UE camps in a cell based on slice priority order, a proper planning will be required in each TA. But there are more problems, whenever a new frequency or a new slice is added or removed, it will result in a slice priority replanning per TA. We believe it is important to avoid that kind of behaviors.
Ericsson: In section 2.2.2, we described an alternative solution to Solution 4 that considers all slices supported/indicated by the frequency, not only (as in 2.1.1 and TP) the slice that UE/NAS prioritizes most among the slices supported by the cell.
This is not same as Solution 5.
The proposed mechanisms in 2.2.2 indicates.
SliceBasedReselectionPriority = slicePriority * MaxReselectionPriorityValue + frequencyPriority,
In a scenario where 3 slices are supported, the highest prioritized slice, sliceA, is supported in one frequency, the second prioritized slice, sliceB, is supported in four frequencies same as the default slice, sliceC where sliceB and sliceC are not using the frequency of sliceA. How is the network engineered? What happens if an extra frequency that only supports sliceB is added? What happens if annex TA has a different configuration? That is a clear overengineering.
Ericsson: We assume that UE prioritizes slices A,B,C in that priority order. Since sliceA is only supported in one freq. UE will select that freq. 
Assuming that there is no coverage on that freq, UE will select between the three other frequencies supporting sliceB. Since UE also want slice C, it will select a frequency supporting both B&C. If there are several, the frequency priorities for sliceB will be used.  
In this example, the difference from solution 4 (and the TP we provided) is that support of slice C will also be considered.

We do not see the need for 2.2.3. We are again overengineering the network as this can be easily solved as we highlighted in R2-2107929 with current agreed algorithm. With current agreed algorithm where frequencies are prioritized based on slice priority only, there is no problem if the algorithm removes duplicated frequencies. In our R2-2107929 contribution, we showed how the network can create a list of frequencies to be measured ordered by slice priority:
· UE_1 frequency priority will be [freq_B, freq_A, freq_C, freq_C, freq_A, freq_B, freq_D, freq_E];
· UE_2 frequency priority will be [freq_C, freq_A, freq_B, freq_D, freq_E];

And by simply removing duplicates, the UE has a unique list of frequencies that must be followed in that order. For UE_1, the priority order will be freq_B, if the UE_1 cannot camp in a cell supporting that frequency, it will try with freq_A and so on. 
· UE_1 [freq_B, freq_A, freq_C, freq_C, freq_A, freq_B, freq_D, freq_E];
· UE_2 [freq_C, freq_A, freq_B, freq_D, freq_E];

Ericsson: Agree. There is no need for the solution in 2.2.3, if the NAS-provided slice priority values are unique (no slices have same priority values.)
The solution above by BT does not solve the same problem as we covered in 2.2.3.

Once the UE camps in a cell, we prefer to reuse current mechanism to trigger the process to look for another cell to camp. Therefore, it is not expected the UE initiates the process again if it is not possible to camp in the most prioritized frequency.
We consider it is important to have an additional agreement to ensure the UE has measured all the prioritized frequencies before it fallbacks to legacy cell reselection procedure. it is not possible to make such claim with current agreed algorithm because that decision is completely up to UE implementation.
Ericsson: We agree to this. With our proposal, since we ensure existing RAN4 requirements are used, UE will measure frequencies with higher priority than current frequency, up to the number of frequencies as covered by RAN4 spec, as in existing/legacy cell re-selection.
At this stage of the Release-17, we suggest to focus on current agreed algorithm by making the FFS part of the algorithm as we presented in R2-2109787.

	Intel
	We support the following proposal from R2-2110699: 
 
Proposal 1 We ask RAN2 to agree that Slice Based Cell re-selection, just as in legacy, shall be based on reselection priorities for all frequencies that the UE may use. The priorities used may be called ‘SliceBasedReselectionPriorities’. 
 
As mentioned online, this is what we have been proposing and commenting all along; copied below is proposal from R2-2104873: 
Proposal#2: Slice based frequency prioritisation solution provides the frequency priority for use with legacy prioritisation mechanism.  The UE behaviour for cell reselection based on the frequency priority is the same as legacy.  And this is the same for IDLE and INACTIVE.   
 
 
The only change of the slice based cell reselection is on the determination of the frequency priorities. All the rest of the legacy cell reselection mechanism/procedure (e.g. measurement rules, priority based cell reselection etc.) should continue to be applied as normal except that the legacy cell reselection priorities are replaced by the newly determined slice determined frequency priorities. 
 
If we try to “replace” the existing the reselection procedures, we have to redefine all the basic functions that have existed for a long time and raises many open issues. 
 
As mentioned above by the rapporteur, such implementation also avoids all the looping over frequencies and also over the slice list, the need to fallback to legacy cell reselection (as cell reselection will take into account all the inter-frequency frequency priority as well as inter-RAT handling) and reusing the existing measurement rules (rather than redefining what triggers this new slice cell reselection algorithm, what measurements are needed and when). The impact to TS38.304 will also be minimised. 
 
As on the algorithm to determine the frequency priorities based on slice specific priorities, we see two options under discussion now 1) slice priority is left to UE implementation 2) slice priority is provided by the network.  Previously, RAN2 agreed that we will have a specified UE behaviour and hence this implies network controlled priority as UE based priority allocation can result in unpredictable.  However we are open to discuss this aspect. If the slice priority is left to UE implementation, this whole algorithm may not even need to be defined.  If the slice priority is provided by the network as per the previous RAN2 agreement, the slice based frequency priority determination should assign each frequency with the frequency priorities of the highest priority slice that is available in that frequency.

	Huawei, HiSilicon
	Our comments are as below:
(1) In the past, RAN2 took quite a lot of time on discussing candidate solutions and doing down-selection. For the the approach in R2-2110699, it is new and much more complicated than option 4.
Ericsson: As we indicated above, section 2.2.1 in R2-2110699 covers Solution 4. Sections 2.2.2 and 2.2.3 in R2-2110699 describe additional new solutions. See also below
(2) RAN2 common understanding that the existing cell reselection design (including measurements, priority, some structures, and etc) should be re-used as much as possible. However, as mentioned by Lenovo that this new algorithm would very likely lead to new measurements, we are very concerned as it would introduce lots of comlexities to UE side (and also network side).
(3) For the following formula:
[bookmark: OLE_LINK1]SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority
We have couple of comments. We understand that Q1 is about “hi-level” problems, but we also think the above formula is key to the approach. It is to use slice priority value but it was never discussed before, and if slice priority is left to UE implementation, then how to calculate the slice priority value? Does slicereselectionPriority include CellReselectionPriority only, or inlcude both CellReselectionPriority and CellReselectionSubPriority? In the approach, MaxReselectionPriorityValue is a constant which is higher than the maximum reselection priority, we are unclear about the reasons behind and why it is not “equal to” or other algorithm. In general, this formula is quite new to us (and also to RAN2), and it has lots of problems.
Ericsson: The main idea of R2-2110699 is to provide procedure text for 38304 that does not use terms such as “fallback to legacy re-selection” or “iteration”. 

(4) We share similar views as BT that we should focus on the current agreed algorithm, and try to progress on FFSes and running CRs.

	Nokia
	We support the approach proposed in this paper. In principle we are OK with changes proposed in Annex A, and B as it removes the problem of iterations, and fits into the current cell reselection procedure.
We propose to revise the changes proposed in Annex C. We think that the case when the slice group used for selecting a cell is not supported by the best cell in a frequency should not happen frequently, as we assume that a frequency is prioritized for a slice group when most of the cells of that frequency supports that slice group. Therefore, we think the handling of that case should be simplified: the UE should not select the cell and should start using the "normal" priority for that frequency band instead of calculating new temporary priorities. This approach would make Annex D unnecessary.
We have uploaded some more detailed comments to R2-2110699 into the draft folder: R2-2110699 Slice-based cell re-selection algorithm-Nokia.docx

	Qualcomm
	High-level technique comments
In high level, we agree with Ericsson’s algorithm can resolve below issues:
· avoid “iterations” 
· avoid ”fallback to legacy re-selection”
· re-use exiting measurement mechanisms. 

For some above comments on “leading to new measurement”, we are confused. As Session Chair clarified during online, Slicing WI don’t have RAN4 TU. Thus, all solutions will be performed on top of existing IDLE measurement rules. Maybe Rapporteur can clarify this solution does not change specification on IDLE measurements.
Ericsson: We agree. We do not expect to change (RAN4) specifications on IDLE measurements.

For Annex D, our understanding is that it is a solution to consider non-highest priority slice without slice looping. Maybe Rapporteur can clarify whether it is correct understanding. 
Ericsson: Annex D describes how the frequency priority can be recalculated if if UE finds that a  “slice support check” shows that an intended slice is not supported in “best cell”. Note that Annex C and D both provide TP that describes solution 4 (and described in 2.2.1). 
If the solution in 2.2.2 is preferred, we will provide a TP for that.  
Suggestion on solution simplification
As we commented online, we think this solution can be simplified. In detail, we think below formula can be simplified:
SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority
In our understanding, the term “SlicePriority * MaxReselectionPriorityValue” is used to ensure: 
· Frequency priority of a high priority slice is larger than frequency priority of a low priority slice 
· Slice specific frequency priority is larger than legacy frequency priority

Rapporteur can clarify whether our understanding is correct. 
Ericsson: We agree
However, we don’t think it is necessary because Network implementation can ensure it (i.e. NW assigns a higher frequency priority for a slice with higher priority). Thus, we suggest below change:
SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority
where SliceReselectionPriority is the SliceSpecificReselectionPriority of the highest prioritized slice on the frequency. 
Ericsson: This modification would work if the NAS-provided slice priority is the same for all UEs. 
However, we expect the NAS-provided slice priority is different among UEs (based on UE’s subscription, slices used by UE, …). Therefore, it is expected that the slices are prioritized differently by different UE’s.


	OPPO
	Please see our comments below:
(1) In our understanding, if we need to use the proposed frequency priority calculation formula (i.e. SliceBasedReselectionPriority), it means slice priority value should be clearly defined. It may not implement if the slice priority depends on UE implementation. In addition, in section 2.2.2 in R2-2110699, the setting of slicePriority should consider slice priority order and the number of multiple supported slices simultaneously. Using the above solution may avoid RAN2 discussion on the iterations to the next high priority slice to some extent. But, there are still some issues that exist,
· How to check whether the best cell supports the intended slice? In detail, if the highest priority slice of the UE is not supported on one frequency, when the UE changes to check that frequency, the slice support check of the best cell should base on which slice? If it bases on the highest priority slice of the UE, the benefit of this solution is limited. If it bases on the highest priority slice on that frequency, it means the UE needs to continuously change the checking objective, i.e. the compared slice, which increases the UE complexity and might be seen as another kind of slice iteration. 
Ericsson: How the UE checks the slice support in a (target/best) cell, is one remain FFS before this meeting. 
However, once the UE knows the supported slices in the (target/best) cell, the UE should compare this with the slices supported on the frequency, based on signalled information. The exact solution for this was FFS to this meeting, and we assume there is no difference on how the procedure text is captured in 38304.

· As indicated by Lenovo, if the UE finally selects a cell that supports the highest priority slice of the UE, there is no need to have such complicated algorithms, which largely increases the UE complexity.
(2) We should reuse the existing cell reselection mechanism/procedure as much as possible, including e.g. measurement rules, cell reselection structure, etc. However, we share a similar view as Lenovo that this new algorithm would likely lead to a new measurement rule. For example, the UE needs to measure whether the highest ranked cell of the frequency changes to reset the frequency priority. We think it would introduce much UE complexity and power consumption.
(3) We are open to discussing how to ensure the UE measures all (prioritized) frequencies for slice-specific cell reselection. The proposed solution in R2-2110699 may not be the only way.
(4) We share similar views with BT and Huawei, i.e. we prefer to focus on the current agreed solution, and try to resolve the issues accordingly.

	NEC
	“Hi-level” problems:
· avoid “iterations” 
· avoid ”fallback to legacy re-selection”
· re-use exiting measurement mechanisms. 

We agree to avoid above issues in slice-special cell reselection procedure, and we also agree that Ericsson’s algorithm can achieve these.
To avoid all above issues, our understanding is to make sure all frequencies have an assigned priority at the very beginning, even for the frequencies does not support UE’s prioritized slice and or a slice specific frequency priority is not configured. 
Since we have spent a lot of time to agree on solution#4, one way forward is to adjust solution#4 slightly to make sure all frequencies including the one without slice specific priority will be assigned a priority. this can be achieved by e.g.,
· Solution proposed by BT 
· network configures slice-specific frequency priority to all frequencies including the frequencies does not support that slice (if not configured, UE set to a default priority e.g. lowest priority)
· For all frequencies without a slice-specific priority, set the lowest priority to it 
· New formular in section 2.2.1 proposed by Ericsson would be another solution.
Some of above solution may not be perfect, but we need to remember slice-special cell reselection is to redirect UE to the most suitable cell in a best effort manner, we cannot avoid UE will need to access a slice other than the slices supported by current camping cell. hence some simple but not perfect solution should be acceptable.

Regarding further solutions provided in section 2.2.2 and 2.2.3 in R2-2110699, we think they are complex for netwok planning/cofiguration, even though they may not be complex for UE to calcuclate the priority. And both soutions heavely weight the slice priority, however it is still not clear how we will set the slice priority, up to UE implementation or network control (if yes, how).


	Apple
	We see the motivation on the proposal, but we also see some new issues.
First, regarding the problem “fallback to legacy cell reselection”, some changes can be made to solution 4 as mentioned by NEC and BT.

For “iterations”, we want to clarify with rapporteur about the purpose. Is it to let UE camp on the best cell on the highest ranked frequency, no matter if the cell supports the highest prioritized slice or not?

In details, among the several algorithms presented in R2-2110699, the algorithm in Section 2.2.1 has no big difference from Solution 4. The algorithm in Section 2.2.2 is reasonable as it also takes into account other slices supported by the frequency, in addition to the highest prioritized slice. Solution in Section 2.2.3 is too complex to specify.

	Ericsson (Rapporteur)
	Some clarifications on our proposal in R2-2110699.
Section 2.2.1 (Cell reselection based on the highest prioritized slice supported on a frequency) and the TP provided in R2-2110699 corresponds to the original description of solution 4. We repeat what we will achieve with our proposal
The formula: 
SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority 
is the key to ensure that all frequencies presented to UE (in SIB and/or in dedicated signalling) are evaluated for cell re-selection with similar approach as existing cell -reselection. 
· Frequencies that indicate slice support will get a SliceBasedReselectionPriority adjusted taking the UE/NAS-provided slice priority into account
· This ensures UE prioritizes re-selection to frequency that supports its highest-prio slice
· Frequencies that do not indicate slice support will also get a SliceBasedReselectionPriority. 
· This ensures there is no “fallback to legacy re-selection”
· Reusing existing idle mode measurements ensures no impact on RAN4 specs
ensures that a different range of frequency priority values are used for each slice priority value, based on the assumption that ‘slicePriority’ is a positive integer where high values correspond to high priority. 
With solution 4, the ‘SlicePriority’ is the slice priority from UE’s NAS layer. If a slice have priority 5, the frequencies supporting that slice will be in the range of:
5*MaxReselectionPriorityValue ..5*MaxReselectionPriorityValue+max(reselection priority). 
Frequencies that support none of the slices will have the legacy priorities which are in the range 1 .. max(reselection priority).

In section 2.2.2 and 2.2.3 there are two alternative new algorithms proposed. We did not yet provide TP for those. If it is agreed to use any of these algorithms, we will provide corresponding new text proposals for 5.2.4.X and 5.2.4.Y.

The algorithm in section 2.2.2 (Cell reselection based on all slices supported on a frequency) is not the same as solution 5 (which only considered number of supported slices). In our solution in section 2.2.2, the UE will always select a frequency supporting the highest prioritized slice if possible. However, if there are several frequencies supporting that slice, support of lower prio slices will be considered before the frequency priorities.
The difference between solution 4 and 2.2.2 is described based on BT’s example (rewritten for clarity): 
In a scenario where 3 slices are supported, the highest prioritized slice, sliceA, is supported in one frequency f1, the second prioritized slice, sliceB and sliceC, are supported in frequencies f2-f3. An extra frequency, f4 supports only sliceB.   
Since the highest prioritized sliceA is only supported in one freq. The UE will select that freq. This is same with both solutions.
Assuming that there is no coverage on the freq of sliceA, the situation is a bit more complex. With the current simplified TP for solution 4, the UE would fallback to legacy cell-reselection, and no other slices would be considered. 
With the original version of solution 4, the UE would select between f2-f4 that supports sliceB, based on the frequency priorities for sliceB.
With the algortihm in 2.2.2, since the UE also want slice C, it will skipp f4, and select between the two frequencies supporting both B&C, using the frequency priorities for sliceB.  
In this example, when there is no coverage for sliceA, solution 2.2.2 ensures support for both sliceB and sliceC if possible, while solution 4 will not ensure that sliceC can be used.
   
The solution 2.2.3 (Priority based on all supported slices – if several slices may have same priority) is only useful if there may be several slices with the same NAS-provided priority value. In that case, the algorithm will consider support of slices with same slice priority value with equal priority.  


	Xiaomi
	In our understanding, one of intentions to have the frequency priority calculation formula is to consider not only the highest priority slice but also the lower priority slice without slice looping, i.e. among the frequency supporting 1st priority slice, the frequency which also support 2nd priority slice will have higher priority than the frequency only supporting 1st priority slice. We agree with this intention, but think this can also be achieved by current agreed solution through NW proper configuration without such complexity calculation formula introduced. 
According to other companies comments, it seems there are more additional issues to be considered and resolved than current agreed solution, and this approach seems introduce complexity and flexible limitation on the slice priority and frequency priority determination.
As there seems no strong benefits and motivations to have approach changed in this late stage, we prefer to continue current agreed solution( i.e. solution 4) and try to resolve remaining issues. 

	LGE
	We’d like to focus on the agreed solution and discuss how to resolve FFS.
But, if there are enough supporting companies for this, we are fine to consider this algorithm and further discuss it (e.g., to make it simpler)
We understand the intention, but to us, this is more like a new solution and the algorithm seems unnecessarily complex. We think the network configuration can also alleviate the issue for the UE to select a cell supporting multiple allowed slices by configuring dedicated signalling.

	CMCC
	In high level, we support the intention of this approach and see some values to consider all priority slices in cell reselection procedure and to avoid iterations. 
But we also share other companies views that this approach may introduce additional issues and more complexities to the UE and network side.

	Samsung
	We are open to considering new technical proposals /solution that could enhance Option 4 (e.g. avoid iterations/delay). However, we also share other companies’ concern on introducing new solution(s) at this late stage.
More importantly, regarding solutions in sections 2.2.2 and 2.2.3, we think there are several open questions on these solutions that need to be discussed in details, e.g. complexity of solutions, how to set / determine “slice priority”, and any possible impact to UE, etc.
Ericsson: See below for more clarifications on section 2.2.2 and 2.2.3


	CATT
	The new algorithm seems a little complex. Maybe we can analyse this new algorithm though an example: 
The slice priority and slice specific frequency priority and legacy frequency priority is shown in the below table.
	
	Slice priority
	F1
	F2
	F3
	F4

	Slice1
	5
	6
	2
	X(4)
	X(5)

	Slice2
	2
	3
	7
	5
	X(5)


Table note: In the above table, the UE has two intended slices: Slice1 with slice priority 5 and Slice2 with slice priority2. F1 and F2 support both slice and the slice specific frequency priority is Slice1 (F1: 6, F2: 2), Slice2 ( F1: 3, F2: 7). F3 only support Slice2 with slice specific frequency priority 5. X (4) for F3 means F3 does not support Slice1 and has the legacy frequency priority which equals to 4. F4 does not support both slices and the legacy frequency priority is 5.
In our understanding: according to the new algorithm, UE will calculate a new slice specific frequency priority assuming MaxReselectionPriorityValue=10:
SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority
F1: SliceBasedReselectionPriority=5*10+6=56;
F2:SliceBasedReselectionPriority=5*10+2=52;
F3:SliceBasedReselectionPriority=2*10+5=25;
F4:SliceBasedReselectionPriority=0*10+5=5:
(As F3 only support Slice2, the SlicePriority on F3 should be 2. Since F3 does not support Slice1, SliceReselectionPriority = 4. And the other values can be derived likely)
So according to new algorithm, the UE will get the new slice specific frequency priority of all frequency: F1:56, F2:52, F3:25, F4:5. The difference of frequency measurement between new algorithm and current algorithm is illustrated below: 
The current algorithm frequency measurement: 
If no iterations: 
UE perform frequency measure: F1, F2
  -if UE can’t find a cell support Slice1 to camp, UE fallback to legacy cell reselection:
 perform frequency measures: (F1) (F2) F3 and F4. But F1 and F2 may be not needed.
If with iterations: 
UE perform frequency measures order: F1 and F2
- if UE can’t find a suitable cell  to camp for Slice 1, UE perform frequency measures: (F1), (F2) and F3. Similarly, F1 and F2 may be not needed.
-if UE can’t find a cell to camp for Slice 2, UE fallback to legacy cell reselection:
Perform frequency measure: (F1), (F2), (F3) and F4. And F1, F2 and F3 may be not needed.
The new algorithm frequency measurement:
 UE perform frequency measure: F1.
And the UE will perform measurement on F2, F3 and F4 only when the UE does not find one suitable cell on F1. 

[bookmark: _Hlk87516469]  According to the above analysis, the new algorithm can avoid “iterations”, avoid “fallback to legacy re-selection” and can reuse exiting measurement mechanisms.
We think the new algorithm is an approach to optimize the current algorithm in solution4. Comparing with the current procedure, the change of the new algorithm can be shown below:
	Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 
Step 1: AS sorts slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: For the selected slice assign priority to frequencies received from network.
Step3: UE calculates the new slice specific frequency priority using the algorithm according to the slice information, i.e., slice specific frequency priority received from network. 
Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 8: Perform legacy cell reselection.


In our understanding, the new algorithm mainly adds the consideration on the frequency not supporting the highest priority slice. But we don’t know whether it is necessary to apply this new algorithm in this release. The new algorithm seems not too mature yet.
So maybe it is better to focus on the current solution, and try to progress on FFSs and running CRs. And introduce the new algorithm in future release. We are also fine if many companies support this new algorithm.
Ericsson: Thanks for the extensive analysis!



2.4	Detailed comments
Companies are asked to provide their detailed comments (and questions) on the text proposal in Annex, using Word inline comments. 
We ask companies to focus on “major” comments, with the ambition to get the overall structure in place, section headings, “parameter” names etc.
Lenovo, MotM) We have detailed comments/ clarification-questions to the pre CR part of the R2-2110699, e.g., to the tables (Table-1 and Table-2) that give insight to the algorithms used in the CR. For this reason, we are also attaching our comments directly to the R2-2110699, to ensure the comments are well understood. In addition, we are copying some of these here (mapping them to CR) so that everyone need not refer to these two docs separately.	Comment by Ericsson user: We are sorry for not addressing those comments separately. 
4	Conclusion
15 companies contributed to this email discussion.
· 3 companies + Ericsson expressed clear support of this proposal, and its benefits
· Reuses existing specification style to get a continuous cell re-selection evaluation process
· Avoids “fallback to legacy reselection” and “re-start of slice-based re-selection”.
· Reuses existing idle mode measurements as defined by RAN4
· 12 companies expressed more concern on adopting a new solution at this late stage
· Prefer to resolve the identified FFSs with the existing solution
· Several companies expressed support of the intention of the proposal
· Few companies were objecting the new proposal
· One company would prefer the new proposal was adopted in Rel-18
· One company acknowledged that the proposed solution can avoid “iterations”, avoid “fallback to legacy re-selection” and can reuse exiting measurement mechanism

Given that there is 
-	quite some support of the intentions of the new proposal, 
-	it resolves open points and with the existing solution,
-	issues with existing solution, and proposals by companies to resolve them, have not been analyzed, and also the fact that
-	draft revised TP (in Annex B) was provided very late during the email discussion, 
the rapporteur proposes the following:
Continue with (short?) email discussion to conclude whether to adopt the TP provided in Annex B in the 38304 running CR.
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Annex 
From TS 38.304

[bookmark: _Toc83661448]5.2.4	Cell Reselection evaluation process
[bookmark: _Toc83661449]5.2.4.1	Reselection priorities handling	Comment by Intel: We support the changes in this section
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 or slice group specific frequency priorities are included in the cell reselection information used by the UE, UE calculates a Slice-Based Reselection Priority for each frequency, as defined in 5.2.4.x, and use these priorities for cell re-selection instead of the priorities in the field cellReselectionPriority.
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: _Toc46502314][bookmark: _Toc37298552][bookmark: _Toc52749291][bookmark: _Toc83661450][bookmark: _Toc29245206]5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].
[bookmark: _Toc29245207]-	If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
[bookmark: _Toc46502315][bookmark: _Toc37298553][bookmark: _Toc83661451][bookmark: _Toc52749292]5.2.4.3	Mobility states of a UE
[bookmark: _Toc37298554][bookmark: _Toc29245208][bookmark: _Toc52749293][bookmark: _Toc83661452][bookmark: _Toc46502316]5.2.4.3.0	Introduction
The UE mobility state is determined if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are broadcasted in system information for the serving cell.
State detection criteria:
Normal-mobility state criteria:
-	If number of cell reselections during time period TCRmax is less than NCR_M.
Medium-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than or equal to NCR_M but less than or equal to NCR_H.
High-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than NCR_H.
The UE shall not consider consecutive reselections where a cell is reselected again right after one reselection for mobility state detection criteria.
State transitions:
The UE shall:
-	if the criteria for High-mobility state is detected:
-	enter High-mobility state.
-	else if the criteria for Medium-mobility state is detected:
-	enter Medium-mobility state.
-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:
-	enter Normal-mobility state.
If the UE is in High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as defined in clause 5.2.4.3.1.
[bookmark: _Toc37298555][bookmark: _Toc29245209][bookmark: _Toc83661453][bookmark: _Toc46502317][bookmark: _Toc52749294]5.2.4.3.1	Scaling rules
UE shall apply the following scaling rules:
-	If neither Medium- nor High-mobility state is detected:
-	no scaling is applied.
-	If High-mobility state is detected:
-	Add the sf-High of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;
-	For NR cells, multiply TreselectionNR by the sf-High of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;
-	For EUTRA cells, multiply TreselectionEUTRA by the sf-High of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.
-	If Medium-mobility state is detected:
-	Add the sf-Medium of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;
-	For NR cells, multiply TreselectionNR by the sf-Medium of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;
-	For EUTRA cells, multiply TreselectionEUTRA by the sf-Medium of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.
In case scaling is applied to any TreselectionRAT parameter, the UE shall round up the result after all scalings to the nearest second.
[bookmark: _Toc29245210][bookmark: _Toc37298556][bookmark: _Toc83661454][bookmark: _Toc52749295][bookmark: _Toc46502318]5.2.4.4	Cells with cell reservations, access restrictions or unsuitable for normal camping
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to one or more of the following reasons:
[bookmark: _Hlk23018542]-	this cell belongs to a PLMN which is not indicated as being equivalent to the registered PLMN, or
-	this cell is a CAG cell that belongs to a PLMN which is equivalent to the registered PLMN but with no CAG-ID that is present in the UE's allowed CAG list being broadcasted, or
-	this cell is not a CAG cell and the CAG-only indication in the UE is set, or
-	this cell does not belong to a SNPN that is equal to the registered or selected SNPN of the UE in SNPN access mode,
the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
For operation with shared spectrum channel access, when the highest ranked cell or best cell is not a candidate for reselection per the previous paragraph, the UE should continue to consider other cells on the same frequency for cell reselection, however if the second highest ranked cell on this frequency is also not suitable due to one or more of the above reasons, the UE may consider this frequency to be the lowest priority for a maximum of 300 seconds.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming", the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
If the highest ranked cell or best cell according to absolute priority reselection rules is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, the limitation(s) on that frequency shall be removed.
[bookmark: _Toc83661455]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 is supporting slice-based cell reselection, and one or more cells fulfil the above criteria for cell reselection, and the frequencies have a SliceBasedFrequencyPriority above MaxReselectionPriorityValue, the UE shall evaluate the slice support of these cell(s). If an evaluated cell does not support the same slices as given in the slice information for the frequency, the UE shall calculate a TemporaryReselectionPriority for the frequency, as described in section 5.2.4.y. If the TemporaryReselectionPriority is not valid, or a cell with such temporary priority does not fulfil the above criteria for cell reselection, the UE shall not consider this cell as a candidate for cell reselection. The temporary priority shall be used as reselection priority for this frequency until the highest ranked cell changes on the frequency, or new slice priorities are received from NAS.
Editor's Note: FFS: How the UE evaluates the slice support of the selected slices.
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.
[bookmark: _Toc83661456][bookmark: _Toc52749297][bookmark: _Toc46502320][bookmark: _Toc29245212][bookmark: _Toc37298558]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
	Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp


where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3].



The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.
The cells shall be ranked according to the R criteria specified above by deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the	new cell is better than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.
NOTE:	If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.
[bookmark: _Toc46502321][bookmark: _Toc83661457][bookmark: _Toc29245213][bookmark: _Toc37298559][bookmark: _Toc52749298]5.2.4.X	Calculation of SliceBasedReselectionPriority  
For each slice in the slice list received from NAS, the SliceSpecificFrequencyPriority is the sliceSpecificFrequencyPriority signalled for the slice group of the slice. 
For frequencies with a slice specific frequency priority for at least one slice in the slice list, the SliceBasedReselectionPriority is calculated by the formula:  
SliceBasedReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority,
where SlicePriority is the priority of the highest prioritized slice for which the UE have received SliceSpecificFrequencyPriority on the frequency. MaxReselectionPriorityValue is a constant which is higher than the maximum reselection priority, and SliceReselectionPriority is the SliceSpecificReselectionPriority of the highest prioritized slice on the frequency. 
For frequencies with no slice specific frequency priority for any slice included in the slice list received from NAS, the Slice Based Reselection Priority is set to the CellReselectionPriority of the frequency.
5.2.4.Y	Calculation of TemporaryReselectionPriority with slice support information for a cell.
If the slice support of the highest ranked cell on a frequency is known, and it is not the same as advertised for the frequency, a TemporaryReselectionPriority is calculated that is valid for the frequency as long as the cell is highest ranked. 
For frequencies supporting as least one slice in the slice list with a slice specific frequency priority, the TemporaryReselectionPriority is calculated by the formula:  
TemporaryReselectionPriority = SlicePriority * MaxReselectionPriorityValue + SliceReselectionPriority,
where SlicePriority is the priority of the highest prioritized slice that the cell supports, and for which the UE have received SliceSpecificFrequencyPriority on the frequency, and SliceReselectionPriority is the SliceSpecificReselectionPriority of that slice. 	Comment by Prateek Basu Mallick: Lenovo 8) Slice Priority is a UE specific concept and is not defined from a cell support perspective.
If the cell does not support any slice in the slice list with a SliceSpecificFrequencyPriority: 
· If there is a CellReselectionPriority for the frequency, the TemporaryReselectionPriority is set to the CellReselectionPriority of the frequency. 
· If there is no CellReselectionPriority for the frequency, the TemporaryReselectionPriority is set to invalid. 	Comment by Ericsson: It is possible that the cell is only available for UE’s using slice-based cell re-selection with slices that the UE does not support.


5.2.4.7	Cell reselection parameters in system information broadcasts
[bookmark: _Toc83661458][bookmark: _Toc29245214][bookmark: _Toc37298560][bookmark: _Toc52749299][bookmark: _Toc46502322]5.2.4.7.0	General reselection parameters
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
absThreshSS-BlocksConsolidation
This specifies the minimum threshold for beams which can be used for selection of the highest ranked cells, if rangeToBestCell is configured, and for beams used for derivation of cell measurement quantity. The parameter in SIB2 applies to the current serving frequency and the parameter in SIB4 applies to the corresponding inter-frequency.
cellReselectionPriority
This specifies the absolute priority for NR frequency or E-UTRAN frequency.
cellReselectionSubPriority
This specifies the fractional priority value added to cellReselectionPriority for NR frequency or E-UTRAN frequency.
combineRelaxedMeasCondition
This indicates when the UE needs to fulfil both low mobility criterion and not-at-cell-edge criterion to determine whether to relax measurement requirements.
highPriorityMeasRelax
This indicates whether measurement on higher priority frequency is allowed to be relaxed as specified in clause 5.2.4.9.0.
nrofSS-BlocksToAverage
This specifies the number of beams which can be used for selection of the highest ranked cell, if rangeToBestCell is configured, and the number of beams used for derivation of cell measurement quantity. The parameter in SIB2 applies to the current serving frequency and the parameter in SIB4 applies to the corresponding inter-frequency.
Qoffsets,n
This specifies the offset between the two cells.
[bookmark: _Hlk515661983]Qoffsetfrequency
Frequency specific offset for equal priority NR frequencies.
Qhyst
This specifies the hysteresis value for ranking criteria.
Qoffsettemp
This specifies the additional offset to be used for cell selection and re-selection. It is temporarily used in case the RRC Connection Establishment fails on the cell as specified in TS 38.331 [3].
Qqualmin
This specifies the minimum required quality level in the cell in dB.
Qrxlevmin
This specifies the minimum required Rx level in the cell in dBm.
Qrxlevminoffsetcell
This specifies the cell specific Rx level offset in dB to Qrxlevmin.
Qqualminoffsetcell
This specifies the cell specific quality level offset in dB to Qqualmin.
rangeToBestCell
This specifies the R value range which the cells whose R value is within the range can be a candidate for the highest ranked cell. It is configured in SIB2 and used for intra-frequency and equal priority inter-frequency cell reselection and among the cells on the highest priority frequency(ies) for inter-frequency cell reselection within NR.
SIntraSearchP
This specifies the Srxlev threshold (in dB) for intra-frequency measurements.
SIntraSearchQ
This specifies the Squal threshold (in dB) for intra-frequency measurements.
SnonIntraSearchP
This specifies the Srxlev threshold (in dB) for NR inter-frequency and inter-RAT measurements.
SnonIntraSearchQ
This specifies the Squal threshold (in dB) for NR inter-frequency and inter-RAT measurements.
SSearchDeltaP
This specifies the threshold (in dB) on Srxlev variation for relaxed measurement.
SSearchThresholdP
This specifies the Srxlev threshold (in dB) for relaxed measurement.
SSearchThresholdQ
This specifies the Squal threshold (in dB) for relaxed measurement.
TreselectionRAT
This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within NR or towards other RAT (i.e. TreselectionRAT for NR is TreselectionNR, for E-UTRAN TreselectionEUTRA).
NOTE:	TreselectionRAT is not broadcast in system information but used in reselection rules by the UE for each RAT.
TreselectionNR
This specifies the cell reselection timer value TreselectionRAT for NR. The parameter can be set per NR frequency as specified in TS 38.331 [3].
[bookmark: _Hlk506412463]TreselectionEUTRA
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN.
ThreshX, HighP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, HighQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshServing, LowP
This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
ThreshServing, LowQ
This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
TSearchDeltaP
This specifies the time period over which the Srxlev variation is evaluated for relaxed measurement.
[bookmark: _Toc37298561][bookmark: _Toc52749300][bookmark: _Toc83661459][bookmark: _Toc46502323][bookmark: _Toc29245215]5.2.4.7.1	Speed dependent reselection parameters
Speed dependent reselection parameters are broadcast in system information and are read from the serving cell as follows:
TCRmax	
This specifies the duration for evaluating allowed amount of cell reselection(s).
NCR_M
This specifies the maximum number of cell reselections to enter Medium-mobility state.
NCR_H
This specifies the maximum number of cell reselections to enter High-mobility state.
TCRmaxHyst
This specifies the additional time period before the UE can enter Normal-mobility state.
Speed dependent ScalingFactor for Qhyst
This specifies scaling factor for Qhyst in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for TreselectionNR
This specifies scaling factor for TreselectionNR in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for TreselectionEUTRA
This specifies scaling factor for TreselectionEUTRA in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
[bookmark: _Toc83661460][bookmark: _Toc52749301][bookmark: _Toc29245216][bookmark: _Toc46502324][bookmark: _Toc37298562]5.2.4.8	Inter-RAT Cell reselection in RRC_INACTIVE state
For UE in the RRC_INACTIVE state, upon cell reselection to another RAT, UE transitions from RRC_INACTIVE to RRC_IDLE and performs actions as specified in TS 38.331 [3].
[bookmark: _Toc534930841][bookmark: _Toc83661461][bookmark: _Toc46502325][bookmark: _Toc52749302][bookmark: _Toc37298563]5.2.4.9	Relaxed measurement
[bookmark: _Toc83661462][bookmark: _Toc534930842][bookmark: _Toc46502326][bookmark: _Toc52749303][bookmark: _Toc37298564]5.2.4.9.0	Relaxed measurement rules
When the UE is required to perform measurements of intra-frequency cells or NR inter-frequency cells or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2:
-	if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed; and,
-	if highPriorityMeasRelax is configured with value true:
-	the UE may choose not to perform measurement on this frequency cell(s);
-	else (i.e. the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ):
-	the UE may choose to perform relaxed measurements for NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if cellEdgeEvaluation is configured and lowMobilityEvaluation is not configured; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurements for NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if both lowMobilityEvaluation and cellEdgeEvaluation are configured:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed:
-	the UE may choose not to perform measurement for measurements on this frequency cell(s);
-	else:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell, and the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or,
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	if combineRelaxedMeasCondition is not configured:
-	the UE may choose to perform relaxed measurements for intra-frequency cells, NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to relaxation methods in clauses 4.2.2.9, 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurement for NR inter-frequency cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
The above relaxed measurements and no measurement are not applicable for frequencies that are included in VarMeasIdleConfig, if configured and for which the UE supports dual connectivity or carrier aggregation between those frequencies and the frequency of the current serving cell.
[bookmark: _Toc534930843][bookmark: _Toc46502327][bookmark: _Toc37298565][bookmark: _Toc52749304][bookmark: _Toc83661463]5.2.4.9.1	Relaxed measurement criterion for UE with low mobility
[bookmark: OLE_LINK12][bookmark: OLE_LINK11]The relaxed measurement criterion for UE with low mobility is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP:
-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.
[bookmark: _Toc37298566][bookmark: _Toc46502328][bookmark: _Toc83661464][bookmark: _Toc52749305]5.2.4.9.2	Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:
-	Srxlev > SSearchThresholdP, and,
-	Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).
[bookmark: _Toc20610847][bookmark: _Toc52749306][bookmark: _Toc37298567][bookmark: _Toc46502329][bookmark: _Toc83661465]5.2.4.10	Cell reselection with CAG cells
In addition to normal cell reselection, a UE may optionally use an autonomous search function to detect CAG cells on serving and non-serving frequencies. However UE shall follow the cell reselection criteria based on dedicated frequency priorities and only follow the autonomous cell search result if the result fulfils also the existing cell reselection criteria based on dedicated frequency priorities.




[bookmark: _Hlk87483652]Annex B
From TS 38.304

5.2.4	Cell Reselection evaluation process
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 received by the UE, UE calculates reselection priorities as defined in 5.2.4.x.
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.
5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].
-	If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
5.2.4.3	Mobility states of a UE
5.2.4.3.0	Introduction
The UE mobility state is determined if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are broadcasted in system information for the serving cell.
State detection criteria:
Normal-mobility state criteria:
-	If number of cell reselections during time period TCRmax is less than NCR_M.
Medium-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than or equal to NCR_M but less than or equal to NCR_H.
High-mobility state criteria:
-	If number of cell reselections during time period TCRmax is greater than NCR_H.
The UE shall not consider consecutive reselections where a cell is reselected again right after one reselection for mobility state detection criteria.
State transitions:
The UE shall:
-	if the criteria for High-mobility state is detected:
-	enter High-mobility state.
-	else if the criteria for Medium-mobility state is detected:
-	enter Medium-mobility state.
-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:
-	enter Normal-mobility state.
If the UE is in High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as defined in clause 5.2.4.3.1.
5.2.4.3.1	Scaling rules
UE shall apply the following scaling rules:
-	If neither Medium- nor High-mobility state is detected:
-	no scaling is applied.
-	If High-mobility state is detected:
-	Add the sf-High of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;
-	For NR cells, multiply TreselectionNR by the sf-High of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;
-	For EUTRA cells, multiply TreselectionEUTRA by the sf-High of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.
-	If Medium-mobility state is detected:
-	Add the sf-Medium of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;
-	For NR cells, multiply TreselectionNR by the sf-Medium of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;
-	For EUTRA cells, multiply TreselectionEUTRA by the sf-Medium of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.
In case scaling is applied to any TreselectionRAT parameter, the UE shall round up the result after all scalings to the nearest second.
5.2.4.4	Cells with cell reservations, access restrictions or unsuitable for normal camping
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to one or more of the following reasons:
-	this cell belongs to a PLMN which is not indicated as being equivalent to the registered PLMN, or
-	this cell is a CAG cell that belongs to a PLMN which is equivalent to the registered PLMN but with no CAG-ID that is present in the UE's allowed CAG list being broadcasted, or
-	this cell is not a CAG cell and the CAG-only indication in the UE is set, or
-	this cell does not belong to a SNPN that is equal to the registered or selected SNPN of the UE in SNPN access mode,
the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
For operation with shared spectrum channel access, when the highest ranked cell or best cell is not a candidate for reselection per the previous paragraph, the UE should continue to consider other cells on the same frequency for cell reselection, however if the second highest ranked cell on this frequency is also not suitable due to one or more of the above reasons, the UE may consider this frequency to be the lowest priority for a maximum of 300 seconds.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming", the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
If the highest ranked cell or best cell according to absolute priority reselection rules is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, the limitation(s) on that frequency shall be removed.
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 one or more cells fulfil the above criteria for cell reselection with reselection priority values larger than [10] calculated as defined in 5.2.4.x, the UE shall validate whether sliceFrequencyPriority applies for the cell(s). If sliceFrequencyPriority does not apply for a validated cell, the UE shall use the cellReselectionPriority for that frequency if any, and the UE shall not use sliceFrequencyPriority for this frequency until the highest ranked cell changes on the frequency or until new slice priorities is received from NAS.
NOTE:	If there is no cellReselectionPriority for the frequency, or a cell with the cellReselectionPriority of the frequency does not fulfil the above criteria for cell reselection, the UE will not consider this cell as a candidate for cell reselection.
Editor's Note: FFS how the UE validates whether sliceFrequencyPriority applies for the cell.
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.
5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
	Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp


where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3].



The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.
The cells shall be ranked according to the R criteria specified above by deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the	new cell is better than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.
NOTE:	If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.
5.2.4.X	Calculation of reselection priority for slice-based cell reselection  
For frequencies where UE has received sliceFrequencyPriority for at least one slice included in the slice list provided by NAS, the reselection priority for the frequency is calculated as:
 	SlicePriority * [10] + sliceFrequencyPriority
where SlicePriority is the priority value provided by NAS for the highest prioritized slice by NAS among the slices for which the UE has received sliceFrequencyPriority.for the frequency.
For frequencies where UE has not received sliceFrequencyPriority for any slice included in the slice list provided by NAS, the reselection priority for the frequency is set to the cellReselectionPriority of the frequency, if any.
5.2.4.7	Cell reselection parameters in system information broadcasts
5.2.4.7.0	General reselection parameters
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
absThreshSS-BlocksConsolidation
This specifies the minimum threshold for beams which can be used for selection of the highest ranked cells, if rangeToBestCell is configured, and for beams used for derivation of cell measurement quantity. The parameter in SIB2 applies to the current serving frequency and the parameter in SIB4 applies to the corresponding inter-frequency.
cellReselectionPriority
This specifies the absolute priority for NR frequency or E-UTRAN frequency.
cellReselectionSubPriority
This specifies the fractional priority value added to cellReselectionPriority for NR frequency or E-UTRAN frequency.
combineRelaxedMeasCondition
This indicates when the UE needs to fulfil both low mobility criterion and not-at-cell-edge criterion to determine whether to relax measurement requirements.
highPriorityMeasRelax
This indicates whether measurement on higher priority frequency is allowed to be relaxed as specified in clause 5.2.4.9.0.
nrofSS-BlocksToAverage
This specifies the number of beams which can be used for selection of the highest ranked cell, if rangeToBestCell is configured, and the number of beams used for derivation of cell measurement quantity. The parameter in SIB2 applies to the current serving frequency and the parameter in SIB4 applies to the corresponding inter-frequency.
Qoffsets,n
This specifies the offset between the two cells.
Qoffsetfrequency
Frequency specific offset for equal priority NR frequencies.
Qhyst
This specifies the hysteresis value for ranking criteria.
Qoffsettemp
This specifies the additional offset to be used for cell selection and re-selection. It is temporarily used in case the RRC Connection Establishment fails on the cell as specified in TS 38.331 [3].
Qqualmin
This specifies the minimum required quality level in the cell in dB.
Qrxlevmin
This specifies the minimum required Rx level in the cell in dBm.
Qrxlevminoffsetcell
This specifies the cell specific Rx level offset in dB to Qrxlevmin.
Qqualminoffsetcell
This specifies the cell specific quality level offset in dB to Qqualmin.
rangeToBestCell
This specifies the R value range which the cells whose R value is within the range can be a candidate for the highest ranked cell. It is configured in SIB2 and used for intra-frequency and equal priority inter-frequency cell reselection and among the cells on the highest priority frequency(ies) for inter-frequency cell reselection within NR.
SIntraSearchP
This specifies the Srxlev threshold (in dB) for intra-frequency measurements.
SIntraSearchQ
This specifies the Squal threshold (in dB) for intra-frequency measurements.
SnonIntraSearchP
This specifies the Srxlev threshold (in dB) for NR inter-frequency and inter-RAT measurements.
SnonIntraSearchQ
This specifies the Squal threshold (in dB) for NR inter-frequency and inter-RAT measurements.
SSearchDeltaP
This specifies the threshold (in dB) on Srxlev variation for relaxed measurement.
SSearchThresholdP
This specifies the Srxlev threshold (in dB) for relaxed measurement.
SSearchThresholdQ
This specifies the Squal threshold (in dB) for relaxed measurement.
TreselectionRAT
This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within NR or towards other RAT (i.e. TreselectionRAT for NR is TreselectionNR, for E-UTRAN TreselectionEUTRA).
NOTE:	TreselectionRAT is not broadcast in system information but used in reselection rules by the UE for each RAT.
TreselectionNR
This specifies the cell reselection timer value TreselectionRAT for NR. The parameter can be set per NR frequency as specified in TS 38.331 [3].
TreselectionEUTRA
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN.
ThreshX, HighP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, HighQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshX, LowQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.
ThreshServing, LowP
This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
ThreshServing, LowQ
This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
TSearchDeltaP
This specifies the time period over which the Srxlev variation is evaluated for relaxed measurement.
5.2.4.7.1	Speed dependent reselection parameters
Speed dependent reselection parameters are broadcast in system information and are read from the serving cell as follows:
TCRmax	
This specifies the duration for evaluating allowed amount of cell reselection(s).
NCR_M
This specifies the maximum number of cell reselections to enter Medium-mobility state.
NCR_H
This specifies the maximum number of cell reselections to enter High-mobility state.
TCRmaxHyst
This specifies the additional time period before the UE can enter Normal-mobility state.
Speed dependent ScalingFactor for Qhyst
This specifies scaling factor for Qhyst in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for TreselectionNR
This specifies scaling factor for TreselectionNR in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for TreselectionEUTRA
This specifies scaling factor for TreselectionEUTRA in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
5.2.4.8	Inter-RAT Cell reselection in RRC_INACTIVE state
For UE in the RRC_INACTIVE state, upon cell reselection to another RAT, UE transitions from RRC_INACTIVE to RRC_IDLE and performs actions as specified in TS 38.331 [3].
5.2.4.9	Relaxed measurement
5.2.4.9.0	Relaxed measurement rules
When the UE is required to perform measurements of intra-frequency cells or NR inter-frequency cells or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2:
-	if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed; and,
-	if highPriorityMeasRelax is configured with value true:
-	the UE may choose not to perform measurement on this frequency cell(s);
-	else (i.e. the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ):
-	the UE may choose to perform relaxed measurements for NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if cellEdgeEvaluation is configured and lowMobilityEvaluation is not configured; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurements for NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if both lowMobilityEvaluation and cellEdgeEvaluation are configured:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed:
-	the UE may choose not to perform measurement for measurements on this frequency cell(s);
-	else:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell, and the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or,
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	if combineRelaxedMeasCondition is not configured:
-	the UE may choose to perform relaxed measurements for intra-frequency cells, NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to relaxation methods in clauses 4.2.2.9, 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurement for NR inter-frequency cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
The above relaxed measurements and no measurement are not applicable for frequencies that are included in VarMeasIdleConfig, if configured and for which the UE supports dual connectivity or carrier aggregation between those frequencies and the frequency of the current serving cell.
5.2.4.9.1	Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP:
-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.
5.2.4.9.2	Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:
-	Srxlev > SSearchThresholdP, and,
-	Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).
5.2.4.10	Cell reselection with CAG cells
In addition to normal cell reselection, a UE may optionally use an autonomous search function to detect CAG cells on serving and non-serving frequencies. However UE shall follow the cell reselection criteria based on dedicated frequency priorities and only follow the autonomous cell search result if the result fulfils also the existing cell reselection criteria based on dedicated frequency priorities.


