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1. Introduction
In the latest version of TS 38.304, the UE behaviour with respect to cell ranking for intra-frequency and equal priority inter-frequency cell reselection is defined in 5.2.4.6. as follows: 
	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 subclause 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 subclause 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 ranked than the serving cell during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.


With the above current cell reselection behaviour, NR UE will perform cell reselection to the better ranked cell, whether ‘rangeToBestCell’ is configured or not. 
However, according to the description, if rangeToBestCell is configured, the UE will perform cell reselection to the cell with the highest number of beams (above threshold) among the cells whose R value is within rangeToBestCells of the R value of the highest ranked cell, which is clearly not considering whether the cell has better ranking than the serving cell or not.
In this contribution, we discuss the unclear UE behaviour with respect to the current TS 38.304 specification and discuss possible solutions. 


2. Discussion
According to the latest version of TS 38.304, the NR UE will perform cell reselection to the better ranked cell, no matter whether the ‘rangeToBestCell’ is configured or not. 
However, according to the description, 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), which actually might not be the better ranked cell than the serving cell. 
Hence, in order to define UE behaviour clearly, we need to discuss and decide the UE behaviour and modify the TS 38.304 if needed. In order to understand the UE behaviour clearly, we discuss the following case which might happen to NR UE during the cell reselection. 

Case: If the rangeToBestCell is configured and the new cell is with the highest number of beams above the threshold, but the cell’s ranking is below the serving cell 
(consider that both new cell and serving cell has R value within the rangeToBestCell from the highest ranked cell)
According to the description in chapter 5.2.4.6 of the current TS 38.304, the UE shall perform cell reselection to the new cell (green highlight). However, according to the current UE behaviour (yellow highlight), since the cell ranking is not better than the serving cell, the UE cannot perform sell reselection. 

As shown in the above cases, we can say that the current TS 38.304 is not clear enough and there is ambiguous UE behaviour. Hence, TS 38.304 needs to be updated. In order to solve this ambiguity, we propose RAN2 to discuss and decide one solution among the below solutions provided in different CRs: : 

Solution 1 [R2-181xxxx]: 
· If rangeToBestCell is not configured, 
· UE shall perform cell reselection to the new cell which is better ranked than the serving cell. 
· If rangeToBestCell is configured, 
· UE shall perform cell reselection to the new cell which has higher number of beams above threshold, and also has higher number of beams than the serving cell. 
· The new cell has R value within rangeToBestCell of the R value of the highest ranked cell. 

This solution clearly indicates that in case if rangeToBestCell is configured, the cell reselection is based on the number of beams, not on the ranking. With this solution, UE might perform cell reselection on the cell which has smaller R value than the serving cell. 
Please see the updated UE behaviour in 5.2.4.6 below for this solution 1:
	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 subclause 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 subclause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	if rangeToBestCell is not configured in the current serving cell:
-	the new cell is better ranked than the serving cell during a time interval TreselectionRAT; and
-	more than 1 second has elapsed since the UE camped on the current serving cell.
-	else if rangeToBestCell is configured in the current serving cell:
-	the new cell has higher number of beams above absThreshSS-Consolidation than the serving cell during a time interval TreselectionRAT; and
-	the new cell has R value within rangeToBestCell of the highest R value during a time interval TreselectionRAT; and
-	more than 1 second has elapsed since the UE camped on the current serving cell.



Solution 2 [R2-181xxxx]: 
· UE shall perform cell reselection to the new cell which is better ranked than the serving cell, whether rangeToBestCell is configured or not. 
· If rangeToBestCell is configured, 
· UE shall perform cell reselection to the new cell which has higher number of beams above threshold, and also has higher number of beams than the serving cell. 
· The new cell has R value within rangeToBestCell of the R value of the highest ranked cell. 

This solution clearly indicates that in case if rangeToBestCell is configured, the cell reselection is based on the number of beams, with considering ranking, also. With this solution, UE will always perform cell reselection on the cell which has better R value than the serving cell, and higher number of beams if rangeToBestCell is configured. 

Please see the updated UE behaviour in 5.2.4.6 below for this solution 2:
	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 subclause 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 subclause 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 ranked than the serving cell during a time interval TreselectionRAT; and
-	more than 1 second has elapsed since the UE camped on the current serving cell.
-	if rangeToBestCell is configured in the current serving cell:
-	the new cell has higher number of beams above absThreshSS-Consolidation than the serving cell during a time interval TreselectionRAT; and
-	the new cell has R value within rangeToBestCell of the highest R value during a time interval TreselectionRAT; 



Although the procedure text becomes longer, the proposed solutions solve the ambiguous cases for NR UE cell reselection behaviour. So, we propose RAN2 to discuss and adopt one of the above solutions to update the TS 38.304. 


Proposal 1: RAN2 to approve one of the solutions to solve the ambiguous UE behaviour on cell ranking.
Provided CRs are: [R2-1818066] as the solution 1 and [R2-1818067] as the solution 2. 


2 Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on the following observations and proposal:

Proposal 1: RAN2 to approve one of the solutions to solve the ambiguous UE behaviour on cell ranking.
Provided CRs are: [R2-1818066] as the solution 1 and [R2-1818067] as the solution 2. 
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