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Discussion
1 Introduction

In the previous meeting, RAN2 agreed that the averaging is used to derive the cell quality from multiple beams and serving cell quality is derived in the same way as neighbour cell quality (i.e. N best). However, it is FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells. In this contribution we discuss the open issue.

2 Discussion
In multi-beam operation, NR cell may consist of narrow beams or wide beams. If narrow beam is used for multi-beam operation, a large number of beams are needed to cover full cell coverage. Meanwhile, if wide beam is used, fewer beams are sufficient.

In case of wide beam, it is likely that the gap between the best beam quality and adjacent beam quality, i.e. 2nd best beam, is very big from an UE point of view, because the directions of them are very different. Meanwhile, in case of narrow beams, the direction of the best beam is not much different from that of the 2nd best beam and the quality gap between them will be relatively small.

Therefore, if the same number of beams is used to derive the cell quality for all neighbour cells regardless of the beam width, the quality of a cell that consists of fewer wide beams will be negatively biased, while cell quality of cell that consists of more beams will be positively biased relatively.
For instance, cell A consists of 6-wide beams and cell B consists of 22 narrow beams as illustrated in figure 1. The measurement result of beam #A1 is better than that of beam #B1, but in case of 2nd or 3rd best beam, cell B is far better than cell A. 
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Figure 1
If an UE is configured with the same value of N=3 for cell A and B, even though the best beam is #A1, the UE will reports that the cell B is better than cell A and will be handed over to cell B, not to cell A.
Conclusion 1  If the same number of beams is used to derive the cell quality for all neighbour cells regardless of beam configuration, a cell that consists of fewer wide beams will be negatively biased, meanwhile another cell that consists of more narrow beams will be positively biased relatively.
The reason why to consider multiple beams for cell quality derivation is the coverage of the beam is relatively narrow than LTE cell, and it is expected that the single beam based mobility is less robust. The single beam coverage of cell A is three or four times the size of the single beam of cell B. Therefore, though 3 narrow beams needs to be considered to derive the robust cell quality, 1~2 wide beam will be enough to guarantee the robust cell quality.
Conclusion 2  The larger the beam width, the fewer beams UE needs to use to derive robust cell quality.
To avoid wrong handover due to unfair comparison, different N should be configured for different neighbour cell.
Proposal 1      Different N should be configurable for different neighbour cell.

The proposal 1 requires measurement configuration to include cell identifier and corresponding value N for all neighbour cells. But it may not be possible if there are so many neighbour cells. Furthermore, it is hard to know the beam configuration of all neighbour cells. So though different value N can be configurable for different cell, it is hard to expect that the network provides the individual N for all neighbour cells. So common value N also needs to be provided for UE to derive the cell quality of a cell that the individual N is not provided.
Proposal 2      If UE doesn’t receive individual N for a certain neighbour cell, the UE should use common N to derive the cell quality of the cell.
3 Conclusion
In conclusion, the followings are proposed:
Proposal 1      Different N should be configurable for different neighbour cell.
Proposal 2      If UE doesn’t receive individual N for a certain neighbour cell, the UE should use common N to derive the cell quality of the cell.
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