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1 Introduction
OTA receiver minimum sensitivity and receiver wanted signal for interference requirements for Range 2 NR BS were discussed in the last meeting, and WF[1] was agreed with following some options for receiver minimum antenna gain.
1. Use an agreed fixed minimum antenna gain to obtain a fixed level.

2. Use a sub classification of BS such as: 6 sector, 3 sector, omni-directional, etc.., each with a different minimum antenna again assumption.

3. Use a method based on a declared RoAoA similar to AAS

4. Use declared only requirement.

5. Anything else

In this contribution, we discuss which option should be applied and propose how to derive OTA receiver minimum antenna gain used for OTA Reference sensitivity requirement for Range 2 NR BS.
2 Discussion
It is necessary to determine receiver antenna gain to specify minimum sensitivity. In the WF [1], it is shown five options for minimum receiver gain. Since RAN4 requirement is “minimum requirement” and at least BS needs to pass the requirement. . Option 3 and 4 are not “minimum requirement”, because any value can be declared that BS will be able to pass the “declared” requirement. Since Range2 NR BS needs very high antenna gain to compensate large path loss, BS beam width will become very narrow and the beam steering will be required to cover the coverage area wider than the beam width. Regarding Option2, beam width and antenna gain will not depend on the BS coverage angle, but it depends on steering angle range BS can perform. Therefore, we suggest that Option 1 is the best choice as a RAN4 minimum requirement.
Proposal 1: Fixed minimum receiver antenna gain should be applied for each BS class (WA, MR, LA and Home if needed), in order to specify a fixed OTA reference sensitivity requirement regardless of BS antenna implementation.
We discuss how to decide the feasible antenna gain. In TR 38.803 [2], a uniform rectangular panel array is assumed for the evaluation as a general BS antenna model. And maximum antenna element gain and the rectangular panel array antenna tuple
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 are shown in Table 1 for each scenario. 
Table 1: mm wave BS antenna modelling for each scenario

	
	Urban macro scenario
	Dense urban scenario
	Indoor scenario

	Maximum directional gain of an antenna element GE,max
	8dBi
	8dBi
	5dBi

	(Mg, Ng, M, N, P)
	For 30GHz: (1, 1, 8, 16, 2)
	For 30GHz: (1, 1, 8, 16, 2)
For 45GHz and 70GHz: (1, 1, 8, 16, 2)
	For 30GHz: (1, 1, 4, 8, 2)

For 45GHz and 70GHz: (1, 1, 8, 16, 2)


Minimum sensitivity is the best case EIS of the system. The best case EIS is assuming that the same polarized beam radiated from all antenna elements is special combined, minimum receiver antenna gain for each BS class can be calculated by using Table 1 values. Minimum receiver antenna gain used for 28GHz band is shown in Table 2.
Table 2: minimum receiver antenna gain modelling for 28GHz NR BS

	
	Urban macro scenario 
	Dense urban scenario 
	Indoor scenario 

	Maximum directional gain of an antenna element GE,max
	8dBi
	8dBi
	5dBi

	Number of antenna elements for each receiver antenna
	128
10log(M*N)=10log(8*16)

=21dB
	128
10log(M*N)=10log(8*16)

=21dB
	32
10log(M*N)=10log(4*8)

=17dB

	minimum receiver antenna gain
	29dBi
	29dBi
	23dBi


Proposal 2: For 28GHz band, minimum receiver antenna gain value should be determined by general antenna array pattern for each scenario as Table 2.
· 29dBi for Urban macro scenario
· 29dBi for Dense urban scenario
· 23dBi for Indoor scenario
3 Conclusion
In this contribution, we discussed minimum receiver antenna gain for Range2 NR BS. We have proposed following:
Proposal 1: Fixed minimum receiver antenna gain should be applied for each BS class (WA, MR, LA and Home if needed), in order to specify a fixed OTA reference sensitivity requirement regardless of BS antenna implementation.
Proposal 2: For 28GHz band, minimum receiver antenna gain value should be determined by general antenna array pattern for each scenario as Table 2.
· 29dBi for Urban macro scenario
· 29dBi for Dense urban scenario
· 23dBi for Indoor scenario
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