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1 Introduction
In NR intra-frequency and equal priority inter-frequency Cell Reselection criteria, a new signalling rangeToBestCell is introduced in RAN2 TS38.304. If rangeToBestCell is not configured, the UE’s behavior is the same as legacy LTE UE, but when rangeToBestCell is configured, the UE’s behavior is different.

	· 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 this paper, we will discuss how to use this signaling in RAN4’s cell reselection requirement.
2 Discussion
rangeToBestCell
When rangeToBestCell is not configured, the reason to add [3]dB margin is to avoid the ping-pong selection between serving cell and target best cell because of measurement uncertainty. For example, in Figure 1, when the cell 1’s R value is less than measurement uncertainty plus serving cell’s R value, the UE won’t reselect to this target cell based on intra-frequency cell reselection requirement. 


Figure 1. Cell reselection when rangeToBestCell is not configured 
[bookmark: _Ref536692254]Observation 1: The measurement margin added to the target best cell’s R velue is to avoid the ping-pong selection between serving cell and target best cell.
When rangeToBestCell is configured, UE should decide which target cells are possibly reselected by comparing with the threshold (R of best cell – rangeToBestCell). The candidate reselected cells should have R value larger than this threshold. After that, UE should select the cell with the highest number of beams. Only the cells with beam number higher than the threshold absThreshSS-BlocksConsolidation are considered. 
In our view, the R value of best cell can be determined irrelevant to the measurement uncertainty. UE doesn’t need to check whether the best cell is effective by introducing measurement uncertainty because the intention to use the R value of the best cell is to further calculate the threshold (R of best cell – rangeToBestCell). For example, in the figure 2, cell 2’s R value is not less than cell 1’s (R value-3dB), but UE obviously should use cell 1’s R value to calculate the cell reselection threshold (R of best cell – rangeToBestCell).  
[bookmark: _Ref4846675]Proposal 1: Do not introduce the margin due to measurement uncertainty for selecting the best cell when rangeToBestCell is configured.
In last meeting, there are three options for defining the requirement in RAN4 as follow.
1. Directly re-use RAN2’s cell reselection criteria without margin for the requirement;
2. Directly re-use RAN2’s cell reselection criteria without margin but the target cell should 3dB better ranked than serving cell; 
3. Directly re-use RAN2’s cell reselection criteria with margin for the requirement.
Take an example in Figure 2, 
· cell 1, cell 2, cell 3’s R values are all higher than the threshold (R of best cell – rangeToBestCell) in T1, but Cell 3’s R value will be lower than the threshold in T2 due to measurement uncertainty. 
· The beam number of these three cells is sorted as Cell 3>Cell 2>Cell 1. Cell 1 is the serving cell, and cell 2 and cell 3 are target intra-frequency cells. 
For option 1, it is obviously that UE will suffer ping-pong to reselect the target cell between Cell 3 and Cell 2 in the figure below when no additional margin is introduced in RAN4 requirement. For option 2, considering serving cell (Cell 1) always has the best R value, UE won’t reselect to Cell 2 or Cell 3 even Cell 3 and Cell 2’s beam number larger than Cell 1 but this UE’s behavior is not aligned with RAN2’s spec to select the largest beam number Cell to camp on. Thus, for option 3, considering the relative measurement uncertainty (comparing with another cell’s R value), cell 3 can’t be in the candidate list. UE should reselect to the largest beam number cell in the candidate list – Cell 2.  

 
Figure 2. Cell reselection when rangeToBestCell is configured
[bookmark: _Ref536692276]Proposal 2: RAN4 should introduce measurement uncertainty to compare the candidate reselected cells’ R value with the threshold (R of best cell – rangeToBestCell) when rangeToBestCell is configured.
Margin in FR2
In current requirement, there are still some TBD in FR2 cell reselection margin. From the analysis above, there margin is related to the measurement uncertainty. Compared with FR1, the FR2 measurement uncertainty will need additional 1.5dB, so our proposal for FR2 margin is to use FR1 margin adding this additional 1.5dB. 
Proposal 2: Cell reselection margin in FR2 should be 1.5dB larger than FR1. 
	For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that: 
- when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [4.5]dB in FR2 better ranked or 
- when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell-[3]dB in FR1 or rangeToBestCell-[4.5]dB in FR2 of the R value of the best cell, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.



3 Summary
In this paper, we propose to update the requirement when rangeToBestCell is configured for UE.
[bookmark: _GoBack]Observation 1: The measurement margin added to the target best cell’s R velue is to avoid the ping-pong selection between serving cell and target best cell.
Proposal 1: Do not introduce the margin due to measurement uncertainty for selecting the best cell when rangeToBestCell is configured.
Proposal 2: RAN4 should introduce measurement uncertainty to compare the candidate reselected cells’ R value with the threshold (R of best cell – rangeToBestCell) when rangeToBestCell is configured.
	For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that: 
- when rangeToBestCell is not configured, the cell has at least [3]dB in FR1 or [4.5]dB in FR2 better ranked or 
- when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS 38.304 [1, Section 5.2.4.6] is within rangeToBestCell-[3]dB in FR1 or rangeToBestCell-[4.5]dB in FR2 of the R value of the best cell, and if there are multiple such cells the UE shall perform cell reselection to the highest ranked cell among them.
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