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1.	Introduction
mmWave NR BS receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements was discussed in RAN4#84Bis [1], and a way forward was agreed [2].
This contribution provides our proposal for mmWave NR BS receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements in the RAN4 specifications per the agreed way forward.

2.	Discussion
[bookmark: _Toc336211415]Several factors were considered in [1] to arrive the minimum antenna gain to be assumed for OTA receiver requirements. Our analyses and proposals for these factors are provided below based on our calculations and measurements on a real antenna.
2.1	Off-peak margin
It was proposed in [1] to consider a 1dB off-peak margin. Here we propose to consider a 3dB off-peak margin to allow for higher horizontal and vertical bean steering ranges.
2.2	Element gain
It was proposed in [1] to consider a 3dB element gain. We agree with this value for mmWave considering the probable element separation (and thus the antenna aperture) that can be achieved in actual deployment.
2.3	Array gain
It was proposed in [1] to consider minimum possible element spacing is 0.5λ when element size is 0.5λ. We agree with this proposal for mmWave considering the probable element separation that can be achieved in actual deployment.
2.4	Implementation margin (IM)
It was proposed in [1] to consider a 1dB implementation margin. Here we propose to consider a 3dB implementation margin to allow for other factors like the ones listed in [2] besides the steering error and correlation of noise sources in receiver units mentioned in [1].
2.4	Minimum antenna gain
Based on additional above considerations, the receiver minimum antenna gain can be calculated by the following equation.
Minimum receiver antenna gain (dB) = Gelement + 10*log(Nelement) – IM – off peak margin
= 10*log(Nelement) – 3	(1)
Where Gelement is the element gain and Nelement is the number of elements for each receiver branch as declared by the manufacturer. Some examples based on the Equation 1 are provide in Table 1 below.




Table 1: Example of minimum receiver antenna gain
	Deployment scenario
	UMa
	UMi
	InH

	Element gain (dB)
	3
	3
	3

	Number of elements for each receiver branch
	8x16
	8x16
	4x8

	10log(Nelement) (dB)
	21
	21
	17

	Implementation margin (dB)
	3
	3
	3

	Off-peak margin (dB)
	3
	3
	3

	Minimum receiver antenna gain (dB)
	18
	18
	14



3.	Conclusion and proposal
This contribution has provided our proposal for mmWave NR BS receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements in the RAN4 specifications per the agreed way forward.
Proposal:
To calculate the receiver minimum antenna gain to be assumed for OTA receiver minimum sensitivity and receiver wanted signal for interference requirements by the following equation.
Minimum receiver antenna gain (dB) = 10*log(Nelement) – 3
Where Nelement is the number of elements for each receiver branch as declared by the manufacturer.
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