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1 Introduction
During the previous RAN2 meetings, RAN2 designed beam-formed RS based RRM measurement model for RRC_CONNECTED mode UE. However, due to the time schedule for completion of EN-DC feature, RAN2 did not have enough time to discuss IDLE/ INACTIVE mode procedures. 
In this contribution, we will discuss cell quality derivation rules for IDLE mode UE, considering the CONNECTED mode RRM measurement model. 
2 Measurements of NR-SS
In LTE, UE in IDLE mode was required to consider at least two samples to derive cell level measurement. 
In a multi-beam based NR system, the reference signals for cell measurement: NR-SSs need to be beam-formed and transmitted via beam sweeping manner in the unit of SS block. Hence, the current NR-SS design has the hierarchical architecture of SS burst sets consisting of SS bursts, and SS bursts consisting of SS blocks. In order for UE to measure such NR-SSs with different physical layer characteristics and derive reliable and stable cell level measurement, NR UE needs to consider more than one SS blocks (=beam) to derive the cell level measurement, with more than one samples per each SS block measurement. 
Proposal 1: NR UE in IDLE mode is required to consider at least two samples of the same SS block to derive NR-SS measurement. 

For the CONNECTED mode RRM measurement, NR UE derives a cell measurement by averaging up to N best beam measurements which has the measurement quality above a threshold. 
However, unlike the CONNECTED mode, IDLE mode NR UE may not have such network configured values of ‘N’ or ‘threshold’ for a SS block measurement to derive the specific cell measurement. In the next sections, we will discuss the different UEs with different information that they might have for such cell quality derivation.
3 Cell quality derivation for IDLE mode cell selection
In LTE, the cell selection is mainly up to UE implementation, except UE shall scan all the RF channels and the selected cell meets the cell selection criterion.  
For NR, the UE requires to have parameters of ‘the maximum number of SS blocks to average, N’, and ‘the threshold to filter the unnecessary beams’. However, for IDLE mode cell selection, the UEs may do not have such information. Therefore, it seems impossible to mandate IDLE mode NR UE to use the same method for suitable cell selection, as the method used in CONNECTED mode for HO decisions. 
Like LTE, NR UE can anyway apply the cell selection criterion and do its best to find the suitable cell based on the UE implementation specific method used for cell quality derivation. Therefore, we propose for NR IDLE mode cell reselection, the cell quality derivation to be up to UE implementation. 
Proposal 2: For IDLE mode cell selection, the cell quality derivation is up to UE implementation.
4 Cell quality derivation for IDLE mode cell reselection
In LTE, L3 filtering is not applicable for IDLE mode UE and L1 filtering is implementation issue. The only requirement for the UE is to consider at least two samples per cell, as described in the Section 2. 
In NR, TR 38.804 describes the baseline NR IDLE mode cell reselection operation based on the LTE procedure. IDLE mode NR UE will also derive cell quality from N best beams. 

Unlike cell selection case, IDLE mode cell reselection could use the parameters of ‘N’ and ‘threshold’ which may be configured in the system information.  Also, regarding the method of cell quality derivation, if we have the same method for both IDLE and CONNECTED modes, it has the following merits: 

· IDLE mode and CONNECTED mode can have the same cell quality and coverage
· Reduction of UE implementation complexity by having the same model. 
We therefore prefer for IDLE mode cell reselection to have exactly the same model as CONNECTED mode cell quality derivation which is agreed in RAN2#98, i.e., averaging up to N best beam measurements above a threshold, after L1 filtering. 
Proposal 3: For IDLE mode cell reselection, the cell quality derivation shall be based on the same model as CONNECTED mode RRM measurement, i.e., averaging up to N best beam measurements above a threshold, after L1 filtering
In order to have the same model as CONNECTED mode RRM measurement, the parameters ‘N’ and ‘threshold’ shall be given to the IDLE mode UE for cell quality derivation. In LTE, such cell reselection related parameters are given to UE using SIB3. Likewise, in NR, we propose such parameters of ‘N’ and ‘threshold’ for cell quality derivation for IDLE mode cell reselection to be delivered to UE using system information. 
Proposal 4: For IDLE mode cell reselection, the parameters, N and absolute threshold, shall be broadcasted in system information. The details of IEs and parameter values are FFS. 
5 Conclusions
Through this contribution, we made the following observation and proposals.
Proposal 1: NR UE in IDLE mode is required to consider at least two samples to derive beam level measurement. 
Proposal 2: For IDLE mode cell selection, the cell quality derivation is up to UE implementation.
Proposal 3: For IDLE mode cell reselection, the cell quality derivation shall be based on the same model as CONNECTED mode RRM measurement, i.e., averaging up to N best beam measurements above a threshold, after L1 filtering
Proposal 4: For IDLE mode cell reselection, the parameters, N and absolute threshold, shall be broadcasted in system information. The details of IEs and parameter values are FFS. 
