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1. Introduction
In SI phase, idle mode mobility was discussed and achieved the following agreements:

Agreements:
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 RAN2 NR#AH1801 meeting, it was agreed that:
Agreements:

1. Cell quality derivation for cell selection is up to UE implementation.
2. As baseline of cell reselection: for multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier and broadcasted. Further optimization can be considered, e.g., considering on the number of actual good beams (the quality of the beam is above the threshold) for cell reselection.
For cell reselection, further optimization for cell quality derivation is studied in this paper in addition to the baseline. 
2. Discussion
2.1. Cell quality derivation
In RAN2 NR#AH1801 meeting, cell quality derivation based on beam level measurement quality or "good" beam number has been discussed. But there is no consensus on whether we need it for idle/inactive mode. 
In NR, UEs are served by beams. Thus, it is quite important for the UE to camp on a cell with good beams. For cells with different number of "good" beams, one potential problem is that the agreed baseline cannot reflect the actual quality.
For instance, one cell with only one "good" beam, while another cell with several "good" beams, but the average of these "good" beams is a little lower than the previous cell. Based on the agreed baseline, the UE will choose the former cell with only one "good" beam during cell reselection. However, in practice, the reliability of the formal cell is lower than the later one. The UE may perform cell reselection if this only "good" beam becomes bad. Moreover, if the UE establish a connection with the formal cell, unnecessary handover may occur in this cell up to network implementation or upon the change of this "good" beam. The later cell with several "good" beams is more proper for a cell to camp due to higher reliability. 
In RRC_Connected mode, this unfair comparison problem may be solved by network implementation based on individual beam quality, since the network have the information of beam-level measurement results. But in idle/inactive mode, this unfair comparison problem is more critical if the cell reselection is performed only based on the baseline in connected mode.
Observation 1: The unfair comparison problem for cell reselection should be considered in idle/inactive mode. 
If the number of actual "good" beams is larger than the configured N, the agreed baseline can be applied for cell reselection. If the number of "good" beams is lower than the configured N, the number of actual "good" beams K should be considered. One straightforward approach is to multiplex a factor to the additional "good" beams:
· e.g. R = Linear average of M best beams + alpha* linear average of other good beams, where:
M (<N) is the minimum number of "good" beams within cells to be re-selected; 
alpha is a factor defined as the weight of additional "good" beams; 
other "good" beams are (K-M) "good" beams.
Based on this approach, the cell with more "good" beams has higher probability to be chose during cell reselection, which can solve the above unfair comparison problem. 
Proposal 1: If the number of actual "good" beams is larger than the configured N, the agreed baseline can be applied for cell reselection. 
If the number of "good" beams is lower than the configured N, for cell reselection in idle/inactive mode, the number of actual "good" beams K should be considered. E.g. R = Linear average of M best beams + alpha* linear average of other good beams. 
If there is no actual "good" beam in one cell, in order to apply the legacy baseline R criteria for cell reselection, the best beam can be used to derive the cell quality. 
Proposal 2: If there is no actual "good" beam above the threshold, the best beam should be used to derive the cell quality for cell reselection. 

2.2. Measurement filter 

In legacy LTE, there is no filtering in idle mode for the cell selection or reselection. 
In NR, to derive the cell quality, N best beams will be used. Thus, L1 and L3 filtering is needed. As in connected mode, L1 filtering based on UE implementation is used for the detected beams. After that, L3 filter which needs to be specified is used to evaluate the beam level quality. The output for L3 filter can be used for cell quality derivation. In idle mode, we can reuse the filtering structure in connected mode. 
However, cell selection / reselection behavior is not so strict to rely on the quality of each beam in idle mode. In idle mode, it is hard to be testable for L3 filtering. Thus, in our understanding, we can also leave this L3 filtering to UE implementation. In this way, it is more flexible for the UE to implement the idle mode cell selection / reselection. UE anyway can reuse the filtering structure in connected mode if the UE wants to. 
Proposal 3: It is UE implementation to perform the L1/L3 filtering to derive the beam level quality in idle/inactive mode. 
3. Conclusion
In this contribution, we discuss the idle mode mobility remaining issues in NR. Based on the discussion, we have the following observations and proposals:
Observation 1: The unfair comparison problem for cell reselection should be considered in idle/inactive mode. 

Proposal 1: If the number of actual "good" beams is larger than the configured N, the agreed baseline can be applied for cell reselection. 
If the number of "good" beams is lower than the configured N, for cell reselection in idle/inactive mode, the number of actual "good" beams K should be considered. E.g. R = Linear average of M best beams + alpha* linear average of other good beams. 
Proposal 2: If there is no actual "good" beam above the threshold, the best beam should be used to derive the cell quality for cell reselection. 

Proposal 3: It is UE implementation to perform the L1/L3 filtering to derive the beam level quality in idle/inactive mode. 
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