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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 RAN4 NR adhoc#2, and WF[1] was agreed with following some option in 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

And in the last meeting, receiver antenna gain was discussed in [2], but the document was noted. In this contribution, we consider OTA receiver minimum antenna gain for FR 2 NR BS.
2 Discussion
In RAN4#84bis, we proposed that receiver antenna gain assumed in RX requirements. We showed 3options and discussed in the last meeting. And way forward is agreed[3].
· Gain is no lower than 16dBi for WA/MR BS (, and 10dBi for Indoor)
· Above estimated values are made considering potential for smaller array (3~6dB lower than 8*16 elements) and/or not all loss factors evaluated (1-3dB)
· This antenna gain value is used to define minimum OTA sensitivity. But for other receiver requirements dependent on each requirement, a different procedure for wanted signal level than re-use of this gain and sensitivity may be used.
We study the necessary receiver antenna gain as the difference of operation frequency range between E-UTRA and NR FR2. 

· Path loss impact due to the difference in frequency
FR2 NR BS antenna gain needs to compensate big path loss due to very high frequency. Path loss which occurs by the difference in the operation frequency range between 2GHz and 30GHz is about 23dB. Receiver antenna gain for FR2 NR BS on the outdoor site needs at least 23dB to compensate path loss due to mm wave frequency. 
In the last meeting, we proposed antenna gain that is shown in following table 2.1 in [2]. In Urban macro scenario and Dense urban scenario, our proposal values are similar to 23dB and this is suitable to compensate mm wave path loss. In Indoor scenario, our proposal value is less than 23dB. Lack of BS antenna gain makes a increase of UE battery consumption. BS antenna gain should be as high as possible.

Table 2.1 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
	3dBi
	3dBi
	3dBi

	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

	Implementation loss
	1dB
	1dB
	1dB

	Off peak margin
	1dB
	1dB
	1dB

	minimum receiver antenna gain
	22dBi
	22dBi
	18dBi


Proposal 1. Receiver minimum antenna gain for FR2 NR BS needs at least 23dB to compensate Uplink path loss due to mm wave frequency.
3 Conclusion
In this contribution, we discussed minimum receiver antenna gain for FR2 NR BS. We have proposed followings:
Proposal 1. Receiver minimum antenna gain for FR2 NR BS needs at least 23dB to compensate Uplink path loss due to mm wave frequency.
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