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In RAN2 AH1801 meeting, we made the following agreements about cell quality derivation for cell selection and reselection in NR.
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.
In this contribution, we discuss the further optimizations for cell reselection in NR, considering on the number of actual good beams (the quality of the beam is above the threshold.
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When ranking multiple cells using “N best beams” cell quality derivation method with N>1, the number of detectable beams or beams above threshold (if configured), which are considered in the averaging operation, may be different in different cells. This may result in unfair comparison between cells, leading to suboptimal cell ranking and cell reselection decisions. For example, considering a scenario with two cells where Cell A has only one beam above threshold while Cell B has two beams above threshold, and the best beams of the two cells have the same RSRP. After averaging, Cell A is ranked higher than Cell B since the quality of Cell B is lowered by the second best beam. However, a rational UE knows that Cell B is a better choice for reselection.
Observation 1:	When ranking multiple cells using “N best beams” cell quality derivation method (N>1), the number of beams considered in averaging operation may be different in different cells. This may result in unfair comparison between cells, leading to suboptimal cell ranking and cell reselection decisions.
As mentioned in the chairman’s note of AH1801 meeting, further optimization can be considered. More specifically, the fairness issue can be resolved by introducing adjustments based on number of ‘good’ beams in cell quality derivation for cell reselection.
Proposal 1:	Introduce adjustments based on number of ‘good’ beams in cell quality derivation for cell reselection.
We see the following options for such adjustments:
(1) Priority: The UE may give highest priority to cells with N beams above threshold, then cells with N-1 beams, and so on. While this is the simplest option, it may deprioritise a cell with fewer but stronger beams above threshold. Such a cell may still be a good choice in some cases, for example, when UE is moving toward the cell centre along the direction of a beam. Therefore, this option is not recommended.
(2) [bookmark: _GoBack]Introducing offset: For cell quality derived based on less than N beams, an offset (discount) can be introduced to the derived cell quality. The offset can be determined based on the number of “missing” beams. For example, cell quality derived based on N-1 beams is discounted by a factor of 0.9, then a factor of 0.8 applies to cell quality derived based on N-2 beams, and so on.
(3) Introducing ‘fictive’ beams: As proposed in [1], “fictive beams” are introduced for cells with less than N ‘good’ beams so that N beams are used in the cell quality derivation for all cells being compared in the cell ranking. The value of fictive beams can be configured as a discounted value of the ‘good’ beams. Actually, the cell quality derivation based on N beams including fictive beams is equivalent to introducing an offset to the cell quality derivation based on less than N beams, and the latter seems simpler.
Based on the above discussions, we propose that an offset can be introduced to cell quality derived based on less than N beams, and different offsets can be configured for different number of ‘missing’ beams.
Proposal 2:	For cell reselection, cell quality is derived by averaging up to N best beams above a threshold. If less than N beams are considered, an offset can be introduced to the derived cell quality, to improve the fairness of cell ranking.
Proposal 3:	Different offsets can be configured for different number of ‘missing’ beams.
Conclusion
We have the following observation:
Observation 1:	When ranking multiple cells using “N best beams” cell quality derivation method (N>1), the number of beams considered in averaging operation may be different in different cells. This may result in unfair comparison between cells, leading to suboptimal cell ranking and cell reselection decisions.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Introduce adjustments based on number of ‘good’ beams in cell quality derivation for cell reselection.
Proposal 2:	For cell reselection, cell quality is derived by averaging up to N best beams above a threshold. If less than N beams are considered, an offset can be introduced to the derived cell quality, to improve the fairness of cell ranking.
Proposal 3:	Different offsets can be configured for different number of ‘missing’ beams.
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