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Introduction
[bookmark: _Ref178064866]In RAN2#97 and RAN2#97bis meetings, “N best beams” has been agreed to derive beam related NR cell quality, for both neighbor and serving cells [1][2]:  
Agreement
1	Serving cell quality is derived in the same way as neighbour cell quality (i.e. N best).
FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells.
However, it has not decided yet whether different values of N could be configured for the serving and specific neighbour cells. This contribution will discuss on this issue, for both inter-frequency and intra-frequency cases. 
Discussion
Inter-frequency case
In last RAN1#88bis meeting, it was agreed that the maximum number of SS-blocks for different frequency ranges could be different [2]: 
Agreements:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are
· For frequency range up to 3 GHz, the maximum number of SS-blocks, L, within SS burst set is [1, 2, 4]
· For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L, within SS burst set is [4, 8]
· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L, within SS burst set is [64]
Since a cell’s maximum number of beams depends on the number of SS-blocks, above agreements means that the higher the frequency, the more beams could be configured, and then the corresponding beam is narrower.
Observation 1: The higher the frequency, the more beams could be configured, and then the corresponding beam is narrower.
On the other hand, the number of beams each UE could measure depends on the width of beams, so that the UE could measure more beams for the case of narrower beam width. As following figure1 shows, the UE can measure 2 beams from cell1 on 3.5GHz, and it can measure 4 beams from cell2 on 26GHz, due to the beam of cell on 26GHz is narrower. Therefore, for these two cells, the number of beams to derive cell quality could also be different; no matter the cell is serving cell or neighbor cell.


Figure 1 Beam measurement
Observation 2: The number of beams to derive cell quality is relevant to the beam width, which is relevant to the frequency of the cell.
Furthermore, it was agreed in last RAN2#97bis meeting that “In NR, a measurement object is corresponding to one carrier frequency” [2]. Therefore, it is feasible to configure different values of “N” for cells on different carrier frequencies.
Agreements
1	In NR, a measurement object is corresponding to one carrier frequency. 
2	As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)

Observation 3: It is feasible to configure different “N” for cells on different carrier frequencies.
Therefore, we propose:
Proposal 1: For cells working on different carrier frequencies, the values of N to derive the cell quality could be configured independently and differently.
Intra-frequency case
For cells working on the same carrier frequency, the number of beams might also be different, due to different coverage requirement, different number of antennas, etc. 
Therefore, for intra-frequency case, the number of beams to derive cell quality could also be configured differently, by including a list of cell specific values of N or mapping information between beam number and corresponding value of N in measurement configuration. 
Observation 4: Different values of N could also be configured to cells working on the same carrier frequency, by including a list of cell specific values of N or the mapping information between beam number and corresponding value of N in measurement configuration.
To achieve this, the serving gNB needs to obtain the information of neighbour cells’ beam numbers, by means of each cell broadcasts its own beam number or gNBs exchange the information on Xn interface.
Observation 5: For intra-frequency case, to configure different values of N, each cell may need to broadcast its own beam number or gNBs exchange the information on Xn interface.
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]According to above observation 4 and observation 5, to obtain neighbour cell’s beam number information and then configure corresponding value of N in the measurement configuration, will introduce additional signalling overhead. However, the achievable benefits by introducing such overhead needs further study. Therefore:
Proposal 2: For cells working on the same carrier frequency, it is FFS whether the values of N to derive the cell quality could be configured independently and differently.
Conclusion
According to above analysis, we made following observations:
Observation 1: The higher the frequency, the more beams could be configured, and then the corresponding beam is narrower.
Observation 2: The number of beams to derive cell quality is relevant to the beam width, which is relevant to the frequency of the cell.
Observation 3: It is feasible to configure different “N” for cells on different carrier frequencies.
Observation 4: Different values of N could also be configured to cells working on the same carrier frequency, by including a list of cell specific values of N or the mapping information between beam number and corresponding value of N in measurement configuration.
Observation 5: For intra-frequency case, to configure different values of N, each cell may need to broadcast its own beam number or gNBs exchange the information on Xn interface.

Moreover, based on these observations we propose the following:
Proposal 1: For cells working on different carrier frequencies, the values of N to derive the cell quality could be configured independently and differently.
Proposal 2: For cells working on the same carrier frequency, it is FFS whether the values of N to derive the cell quality could be configured independently and differently.
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