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Introduction
[bookmark: _Ref178064866]In RAN2#98 meeting, it was agreed that the value of N for beam related cell quality derivation is configured per carrier [1]:  
Agreements
-	N (used in cell quality derivation) is configured per carrier.
FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
But it has not been decided yet whether a different value of N could be configured for NR-SS and CSI-RS, as well as for per cell. This contribution will discuss on these issues. 
Discussion
NR-SS vs. CSI-RS
In our understanding, NR-SS is used for UEs in RRC_IDLE, and in order to reduce system overhead, it may be transmitted in an omnidirectional way or in wide beams. On the other hand, CSI-RS is defined for RRC_CONNECTED UEs to reduce system overhead and improve the accuracy of RRM measurement, so it is likely that it may be transmitted in narrower beams.
Since the number of beams UE could measure is related to the width of beams, so that the UE could measure more beams for the case of narrower beam width. Therefore, it is likely that UE can measure more CSI-RS beams than NR-SS beams, if both of them are configured for RRM measurement, and then different values of N could be configured.
Observation 1: It is likely that UE can measure more CSI-RS beams than NR-SS beams, if both of them are configured for RRM measurement, and then different values of N could be configured.
Furthermore, it was agreed in RAN2#97bis meeting that “Events A1-A6 can be configured to use CSI-RS” and “CSI-RS configured for RRM purpose can be used to derive a cell level quality” [2]. Therefore, it is feasible to configure different values of “N”, for Events A1-A6 triggered by NR-SS and CSI-RS, to derive cell quality.


Agreements
1: CSI-RS configured for RRM purpose can be used to derive a cell level quality
2: Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.
3	Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS.
4	When the serving cell quality is above S-Measure, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells.

Observation 2: For events triggered by NR-SS and CSI-RS, it is feasible to configure different values of “N”.
Therefore, we propose:
Proposal 1: A different value of N can be configured for NR-SS and CSI-RS based event.
Intra-frequency cell 
As discussed in our contribution [3], 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. So the number of beams to derive cell quality could also be configured differently. 
To configure different N for intra-frequency cell measurement, the gNB may need to include the mapping of neighbouring cell ID and corresponding value of N in the measurement configuration, as following table 1 shows:
Table1. Configuration of N per cell
	Neighbouring Cell
	Corresponding “N”

	Neighbouring Cell 1
	N1

	Neighbouring Cell 2
	N2

	…
	…

	Neighbouring Cell K
	NK


[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Furthermore, to obtain the value of “N” of neighbouring cells, gNBs need to exchange the value of “N”, or number of configured beams, or other related information on Xn interface. Therefore, according to above analysis, to configure cell specific “N”, additional signalling overhead will be introduced in measurement configuration and on Xn interface. 
On the other hand, averaging up to N best beams above an absolute threshold was agreed as the method to derive cell quality in last RAN2 NR Ad Hoc#2 meeting [4]: 
Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

And, it was agreed in RAN2#98 that “Averaging will be based on power values (i.e. not dBm values)” [1]: 
Agreements for combining of beam measurements if N > 1:
1	Averaging will be based on power values (i.e. not dBm values)
Based on above agreements, in following table 2, we assume there are three neighbouring cells working on the same carrier frequency but configured with different beams, e.g. 32 beams, 16 beams, and 8 beams respectively. The absolute threshold is assumed to be -110dBm, i.e. 10-11mw, and then the cells’ quality with different values of N are derived. 
It is noted that, the more beams are configured, the narrower each beam, and then the beam’s quality is likely to be better. Hence, compared with cell 2 and 3, UE can detect more good beams from cell1.
Table2. Cells’ quality with different values of N
	Neighbouring cells working on same carrier frequency 
	Cell1 with 32 beams
	Cell2 with 16 beams
	Cell3 with 8 beams

	[bookmark: _GoBack]Beams’ quality above the threshold 
-110dBm (10-11mw) 
	-90dBm(10-9mw)
-95dBm(31.6*10-11mw)
-100dBm(10*10-11mw)
-108dBm(1.58*10-11mw)
	-95dBm(31.6*10-11mw)
-100dBm(10*10-11mw)
-105dBm(3.16*10-11mw)
	-105dBm(3.16*10-11mw)

	Cell quality with N=5
	35.795*10-11mw
	14.92*10-11mw
	3.16*10-11mw

	Cell quality with N=4
	35.795*10-11mw
	14.92*10-11mw
	3.16*10-11mw

	Cell quality with N=3
	47.2*10-11mw
	14.92*10-11mw
	3.16*10-11mw

	Cell quality with N=2
	65.8*10-11mw
	20.8*10-11mw
	3.16*10-11mw

	Cell quality with N=1
	100*10-11mw
	31.6*10-11mw
	3.16*10-11mw


As showed in table 2, for all the cases of same value of N configured for three cells, cells’ quality is always in the order of cell1>cell2>cell3. For the case that different N is configured, e.g. N is 4 for cell1, 3 for cell2 and 1 for cell 3, the sequence of cells’ quality is still cell1>cell2>cell3. 
These observations mean that, whether “N” is configured same or different, the sequence of cells’ quality doesn’t change. This is due to the fact that all beams used to derive cell quality are good beams above the threshold, and the averaging result is not so dependent on the exact value of “N”.
Therefore, it is not so necessary to configure different values of N for intra-frequency cells, since no obvious benefit but additional overhead will be introduced. Therefore:
Proposal 2: The same value of N is configured for cells working on the same carrier frequency.
Conclusion
According to above analysis, we made following observations:
Observation 1: It is likely that UE can measure more CSI-RS beams than NR-SS beams, if both of them are configured for RRM measurement, and then different values of N could be configured.
Observation 2: For events triggered by NR-SS and CSI-RS, it is feasible to configure different values of “N”.
Moreover, based on these observations we propose the following:
Proposal 1: A different value of N can be configured for NR-SS and CSI-RS based event.
Proposal 2: The same value of N is configured for cells working on the same carrier frequency.
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