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1 Introduction
In last RAN2 Ad Hoc meeting, following agreements have been achieved on cell quality derivation for idle/inactive UE [1]: 

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.
Therefore, “averaging up to N best beams above an absolute threshold” was agreed as the baseline of cell quality derivation for reselection, and further optimization is FFS.
This contribution will address the necessity of the optimization for cell reselection and discuss some potential options. 
2 Discussion 
2.1 Issues of “N best” method for cell reselection

In general, to reduce the risk of ping-pong, UE should choose more robust target cell. So that for multi-beam operation, for cells with similar quality, it is beneficial to choose the one with more good beams, due to its cell quality is prone to be more stable.
Observation1: For cells with similar quality, it is beneficial to choose the one with more good beams. 
On the other hand, as mentioned in Ericsson’s contribution [2], different number of beams may be used in the cell quality derivation in different cells. So the average result of the cell with more good beams may be degraded by its additional beams. The table in our contribution [3] also showed one example where for some cases, the quality of the cell with most good beams is pulled down by two beams that just above the threshold. 
Observation2: The average result of the cell with more good beams may be degraded by its additional beams that just above the threshold.
For connected UE, since the network could configure UE to report beams’ quality, the source gNB could choose proper target cell by taking both cells’ quality and beams’ quality into consideration. Therefore, it’s fine to derive cell quality by averaging up to N best beams above an absolute threshold for connected UE. 
Observaton3: For connected UE, it’s fine to derive cell quality by averaging up to N best beams above an absolute threshold.
But for idle/inactive UE, if the reselection just based on good beams’ average value, UE may not always choose target cell with more good beams due to the reason of observation 2. So that ping-pong could happen and UE’s behaviour becomes unpredictable. 
Observaton4: For idle/inactive UE, the reselection behaviour may become unpredictable if only “N best” method is used to derive cell quality.
Therefore, optimization on “N best” method needs to be considered for cell reselection.
Proposal 1: Optimization on “N best” method needs to be considered for cell reselection.
2.2 Potential optimizations for cell reselection

To remove, or at least to mitigate the negative consequences of potentially using different number of beams in the averaging for cell quality derivation in different cells, following some optimization methods are proposed.
1. Introducing “fictive beams”
In [2], Ericsson proposed a method to introduce fictive beams for cells that have less than N beams above the threshold, so that N beams are used in the cell quality derivation for all cells being compared in the cell ranking. Since these complementing beams do not exist, they could be seen as “fictive beams”. 
The quality values used for such complementing, fictive beams should be fixed and should be set to a value that does not favour the cell, but rather slightly disfavour it in the cell ranking. If the quality value used for the complementing beams is equal to or slightly below the threshold, it is ensured that having a real beam above the threshold is always better than using a complementing fictive beam. (This goal is achieved as long as the value used for the complementing fictive beams is lower than the worst real beam used in the averaging for any of the cells in the cell ranking.)
It is FFS whether the quality value for the complementing fictive beams is set in relation to the absolute threshold (equal to or slightly smaller than the threshold) or in relation to the best beam of the cell, e.g. Qfictive = k x X W, where 0 < k < 1 and X is the quality value of the best beam in the cell.
2. Considering the actual number of good beams
As pointed in [4], if the cell qualities of two cells are equal using the averaging method, the more the number of beams above the configured threshold, the better the actual quality of the cell. Therefore, considering the actual number of good beams is another way to reflect cell’s actual quality. 
Following are some options: 

Option 2.1: Liner average of up to N best beams + Delta1* (K-1)
In [4], Huawei proposed to add different positive offset for different number to the averaging value to produce the actual cell quality, where K is the actual number of good beams above the threshold, Delta1 is the basic offset added by per good beam.
Option2.2: Liner average of up to N best beams + Delta2*(K-N)
Similarly, K is the actual number of good beams above the threshold, Delta2 is the basic offset added by per good beam. 

For both option 2.1 and option 2.2, the more the number of good beams, the more the offset added to the cell quality. 
The difference lies in that, for option 2.2, when K>N, positive offset will be added. Whereas, negative offset will be added when K<N, which means that when the number of good beams UE detects from one cell is not enough, the cell quality will be degraded. Especially, when K=N, no offset will be added by option2.2. 
Option2.3: For the cells with similar average value, UE reselects to the cell with more good beams

For option 2.3, the formula to derive cell quality is the same with that of connected UE, but minor modification is introduced to the reselection rule, where UE prefers the target cell with more good beams.
3. Only considering cells with N good beams
In [5], Intel proposed that 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, so that frequent cell reselections and ping-pong can be avoided.
Currently, we are open to those optimization methods, and RAN2 is kindly asked to discuss them. 
Proposal 2: RAN2 is kindly asked to discuss optimizations on cell quality derivation for cell reselection or optimization on reselection rule.
3 Conclusions
According to above analysis, we made following observations and proposals:

Observation1:  For cells with similar quality, it is beneficial to choose the one with more good beams. 
Observation2: The average result of the cell with more good beams may be degraded by its additional beams that just above the threshold.

Observaton3: For connected UE, it’s fine to derive cell quality by averaging up to N best beams above an absolute threshold.

Observaton4: For idle/inactive UE, the reselection behaviour may become unpredictable if only “N best” method is used to derive cell quality.

Proposal 1: Optimization on “N best” method needs to be considered for cell reselection.
Proposal 2: RAN2 is kindly asked to discuss optimizations on cell quality derivation for cell reselection or optimization on reselection rule.
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