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1. Introduction

RAN2 made the following agreements on cell quality derivation for idle mobility at RAN2#97 [1]: 

· “For cell reselection, cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. FFS: Details of filtering to be applied (e.g. for the case N=1, the best beam is filtered by a single filter as the best beam changes). FFS: Whether to only consider beams above a threshold ('good' beams)”

In this contribution, we would like to discuss more details on cell quality derivation for idle mobility.  

2. Discussion
In LTE TS36.304, measured cell RSRP and RSRQ are used for several purposes (i.e. Srxlev and Squal in measurement rule, S criterion and inter-F/RAT reselection to higher/lower reselection priority, Qmeas in R criterion) [2]. We think regardless of which option is selected to derive cell quality derivation for idle measurements, it will be applicable for all purposes in common. 
[Proposal1]: Option to derive cell quality derivation for idle measurements is applicable for all purposes in common.
For connected mode, the following agreements were made on the measurement model at RAN2#98 [3]: 

· “There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.
· There is no additional specified filter between the L1 filters and cell quality derivation function for the purposes of cell quality derivation.”

In LTE no additional L3 specified filter is applied to idle measurements. We think it is same for NR idle measurements. 
[Proposal2]: No additional L2/3 specified filter is required per beam and cell. 
Issues on how to derive cell quality in multi-beam operation were discussed for the connected measurements. Some agreements were made at RAN2#98 meeting [3] and working assumption was confirmed at RAN2 NR Ad-Hoc.  
“Agreements for combining of beam measurements if N > 1:

· Averaging will be based on power values (i.e. not dBm values)

· Working assumption: Average of up to best N of the detected beams above absolute threshold

· N (used in cell quality derivation) is configured per carrier.”

In general we think same solution as connected measurements can be applicable to idle measurements unless a reason to handle in different way, so averaging based on power values and ‘N’ configuration per carrier are also applicable to idle measurements. However regarding “Average of up to best N of the detected beams above absolute threshold”, we think it is not aligned with the motivation why it was decided that cell quality is derived from N-best beams in multi-beam operation instead of derivation of cell quality just based on the best beam. We understand the motivation was to make the UE reselect the cell which detected with multiple good enough beams (although its best beam is somewhat lower than others) rather than the cell which detected with single good beam, so it can avoid frequent cell reselections and ping-pong. With “up to” wording, we observe the other way around, i.e. the cell detected with the single good beam would be reselected rather than the cells detected with multiple good beams since averaging of multiple beams always brings down the measured result from the best beam. Note for connected measurements, it may not be serious if the UE reports best X or N beam ids and its measured results in the measurement report, so the network will take it into account in handover decision. Thus we think if N is configured per carrier, the UE should consider the cells detected with N beams above absolute threshold as candidate cells for cell reselection unless no cell is detected with N beams at all. 
[Proposal3]: Each beam used for cell quality derivation is above absolute threshold.
[Proposal4]: Averaging based on power values is applied to idle measurements.
[Proposal5]: N is configured per carrier.
[Proposal6]: UE considers the cells detected with at least N beams above absolute threshold as candidate cells for cell reselection unless no cell is detected with at least N beams at all. 
At RAN2#98, it was discussed if PBCH decoding is required for connected measurements. We think it is the issue only for connected measurements in order to report beam id. For idle measurements, we think the UE is not required to know SS block time index indication. It should be aligned with the following RAN1 agreements: 

From RAN1 NR Ad-Hoc#1: 

•       UE may assume that a given SS block is repeated with a SS burst set periodicity

From RAN1#87: 

•       From UE perspective, SS burst set transmission is periodic 

[Proposal7]: The UE is not required to know SS block time index indication for idle measurements.
For cell selection, the UE cannot be aware of N and absolute threshold values configured by system information before measurements unless they are fixed. During SI phase, it was discussed and at that moment it seems companies preferred leaving it to the UE implementation. RAN2 is asked to confirm that.  
[Proposal8]: N and absolute threshold for cell selection is up to UE implementation. 
3. Conclusions

In this contribution, we had discussion on idle measurements and the following proposals are made:  
[Proposal1]: Option to derive cell quality derivation for idle measurements is applicable for all purposes in common.

[Proposal2]: No additional L2/3 specified filter is required per beam and cell. 

[Proposal3]: Each beam used for cell quality derivation is above absolute threshold.

[Proposal4]: Averaging based on power values is applied to idle measurements.

[Proposal5]: N is configured per carrier.

[Proposal6]: UE considers the cells detected with at least N beams above absolute threshold as candidate cells for cell reselection unless no cell is detected with at least N beams at all.  

[Proposal7]: The UE is not required to know SS block time index indication for idle measurements.
[Proposal8]: N and absolute threshold for cell selection is up to UE implementation. 
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