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1 Introduction
In this contribution, the derivation of cell quality in Idle/Inactive state is discussed, taking into account the fact that different cells may differ in the number of “good beams”. In this context, “good beams” refer to beams with a detected quality above a certain threshold.
We mainly discuss cell reselection procedure and propose to add an offset reflecting quantity of good beams when deriving cell quality.
2 Discussion
In NR Ad hoc meeting held in Vancouver, Jan. 2018, RAN2 reached the following agreements:
	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 UE in Connected mode, RAN2 has agreed to use linear averaging to derive cell quality. According to the above agreements, this linear averaging process is also applied in cell quality derivation for cell reselection of UE in Idle mode. 
The current linear averaging method may lead UE in Idle/Inactive mode to reselect a neighbour cell that is actually not optimal. An example is given to illustrate this problem. Suppose that the threshold for good beams here is -70 dBm and only good beams of each cell are listed for simplicity.
Table 1 Good beams quality and cell quality derived by linear averaging 

	
	Good beams quality
	Linear averaging result

	Cell 1
	-62 dBm, -62 dBm, -62 dBm
	-62 dBm

	Cell 2
	-60 dBm, -69 dBm
	-62.5 dBm

	Cell 3
	-62 dBm
	-62 dBm


As depicted in the table, Cell 1 has more good beams than Cell 3 and is more suitable for camping. After linear averaging is applied, though, there is no difference in cell quality between the two cells.

Moreover, comparing Cell 2 and Cell 3, UE in Idle/Inactive mode is more likely to choose Cell 3 in the circumstance of cell reselection under current cell quality derivation mechanism even though Cell 2 has better beams.

Observation 1: A cell with more good beams appears to have no advantages over another cell with fewer good beams, the latter performs better in cell reselection under certain circumstances.

This observation naturally leads us to consider adjusting the derivation of cell quality so as to embody the quantity of good beams.

Proposal 1: Support the adjustment of cell quality derivation for cell reselection based on number of good beams.
One straightforward approach is to add an offset reflecting number of good beams when deriving cell quality.
Cell quality = X + offset*(K-1), where K is the number of actual good beams, and X is the result after linearly averaging the K beams. Note that the linear averaging is based on power values instead of dBm values, in conformance with the corresponding agreements in RAN2#98.
The offset is a non-negative value. By “K-1” we mean if there is only one selected good beam, no offset is needed. In the case illustrated in Table 1, the offset can be set as 1 dBm, and the ultimate cell quality for Cell 1, Cell 2 and Cell 3 will be -60 dBm, -61.5 dBm and -62 dBm as a consequence.
Proposal 2: An offset is configured for cell quality derivation for cell reselection. After linear averaging, the cell quality is adjusted according to number of good beams to generate the ultimate cell quality.
Relevant parameters intended for cell reselection (e.g. N indicating number of beams used in cell quality derivation, threshold for identifying good beams and the offset for adjusting cell quality) are configured per carrier and can be broadcasted to UE in Idle/Inactive mode.

Proposal 3: For the purpose of cell reselection, offset is broadcasted to UE in Idle/Inactive mode, besides number of beams (N) and threshold.
3 Conclusion

In this document, we discuss the cell quality adjustment and make the following proposals:

Proposal 1: Support the adjustment of cell quality derivation for cell reselection based on number of good beams.
Proposal 2: An offset is configured for cell quality derivation for cell reselection. After linear averaging, the cell quality is adjusted according to number of good beams to generate the ultimate cell quality.
Proposal 3: For the purpose of cell reselection, offset is broadcasted to UE in Idle/Inactive mode, besides number of beams (N) and threshold.
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