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1 Introduction
In the last meeting, OTA receiver antenna gain and receiver sensitivity was discussed, and WF[1] was agreed. In this contribution, we consider FR 2 NR BSΔOTAREFSENS.  And text proposal to revise the receiver noise value in TS38.104 OTA reference sensitivity level.
2 Discussion
In the last meeting, WF was agreed[1].

· Reference sensitivity power level, PREFSENS [dBm] = [X] – ΔOTAREFSENS
· Declared by BS manufacturer
· [X] = -174 + 10*log(BW) + NF + SNR + IM
· BW is the transmission bandwidth configuration of the wanted signal in Hz
· NF is the noise figure of the BS (include allowed receiver desensitization for MR and LA BS)
· SNR is the required SNR to achieve 95% of maximum throughput (obtain from simulation)
· IM is implementation margin
· ΔOTAREFSENS
· [1]dB step within the range [10] to [30]dB for WA
· [1]dB step within the range [0] to [20]dB for MR
· [1]dB step within the range [0] to [20]dB for LA
· Reflect BS implementation parameters like antenna array gain
· For MR and LA, more analysis need to be done
We consider receiver minimum antenna gain in order to determine ΔOTAREFSENS range.
2.1 Receiver minimum antenna gain.

In RAN4#84bis, WF was agreed[2], and receiver antenna gain is fundamentally related to on the antenna aperture and receiver antenna gain can be calculated following equation. 
G=10*Log(4*pi*Aphys*ea / wavelength2 )
Where ea is the radiation efficiency. Aphy is the antenna aperture which unit in m2. In R4-1709732 [3], antenna element loss is shown in 1.8dB. This value convert radiation efficiency, ea is about 66%.

Receiver minimum antenna gain is discussed in R4-1712689[4], and showed some point that need be considered.
· Implementation margin (IM)
It was proposed in [4] to consider a 3dB implementation margin to allow for other factors like the ones listed in [1] besides the steering error and correlation of noise sources in receiver units mentioned in [5].
· Off-peak margin
It was proposed in [4] to consider a 3dB off-peak margin to allow for higher horizontal and vertical bean steering ranges.
· Receiver minimum antenna gain

Receiver minimum antenna gain based on antenna aperture can be calculated by the following equation.
Receiver minimum antenna gain = G – IM – Off-peak Margin  =15.45+10*Log(Aphys*ea*fc2 )
Where fc is carrier frequency which unit in GHz.Minimum possible element spacing is 0.5λ when element size is 0.5λ. For example, antenna aperture size for 8 x 16  antenna  at 30GHz is about 4cm x 8cm and receiver minimum antenna gain is 18.2dB. Receiver minimum antenna gain for　each deployment scenario is shown in Table1.
Table 1: Example of minimum receiver antenna gain in 30GHz
	Deployment scenario
	UMa
	UMi
	InH

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

	Element size
	0.5λ
	0.5λ
	0.5λ

	Element spacing
	0.5λ
	0.5λ
	0.5λ

	Radiation efficiency
	66%
	66%
	66%

	Antenna aperture for each receiver branch
	4cm x 8cm
	4cm x 8cm
	2cm x 4cm

	Implementation margin (dB)
	3
	3
	3

	Off-peak margin (dB)
	3
	3
	3

	Minimum receiver antenna gain (dB)
	18
	18
	12


Considering that ΔOTAREFSENS is lowest when antenna aperture is smallest, minimum ΔOTAREFSENS is 18dB for WA, 18dB for MR, 18dB for LA.
Proposal 1. Receiver minimum antenna gain can be calculated by the following equation.
Receiver minimum antenna gain = 15.45+10*Log(Aphys*ea*fc2 )
Where Aphy is the antenna aperture which unit in m2 and ea is the radiation efficiency and fc is carrier frequency which unit in GHz.
Proposal 2. 8x16 antenna allay minimum gain at 30GHz is 18dB and 4x8 antenna allay minimum gain is 12dB.
Proposal 3. Minimum ΔOTAREFSENS is 18dB for WA, 18dB for MR, 18dB for LA.
2.2 TP for draft CR TS38.104 OTA reference sensitivity level 

OTA reference sensitivity level requirement for BS type 2-Ovalue is shown by following in TS38.104[6].
· For wide area BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-87-10+IM+SINR] to [-87-30+IM+SINR]. The specific value is declared by the vendor.

· For medium range BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-82-0+IM+SINR] to [-82-20+IM+SINR]. The specific value is declared by the vendor.

· For local area area BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-79-0+IM+SINR] to [-79-20+IM+SINR]. The specific value is declared by the vendor.

NF for FR2 BS is shown in TR38.804[7] table 5.2.9-2. Noise figure is the same value regardless of BS class. Therefore, the sum of the thermal noise and the NF becomes -87dBm in all BS Class.
3 Conclusion
In this contribution, we discussed minimum ΔOTAREFSENS for FR2 NR BS. We have proposed followings:
Proposal 1. Receiver minimum antenna gain can be calculated by the following equation.
Receiver minimum antenna gain = 15.45+10*Log(Aphys*ea*fc2 )
Where Aphy is the antenna aperture which unit in m2 and ea is the radiation efficiency and fc is carrier frequency which unit in GHz.

Proposal 2. 8x16 antenna allay minimum gain at 30GHz is 18dB and 4x8 antenna allay minimum gain is 12dB.

Proposal 3. Minimum ΔOTAREFSENS is 18dB for WA, 18dB for MR, 18dB for LA.
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5
Text proposal

TS 37.104

--------------Start of text proposal-------------
10.3.3
Minimum requirement for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
For wide area BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-87-10+IM+SINR] to [-87-30+IM+SINR]. The specific value is declared by the vendor.

For medium range BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-87-0+IM+SINR] to [-87-20+IM+SINR]. The specific value is declared by the vendor.

For local area area BS, the OTA reference sensitivity level for FR2 is an [integer] value in the range [-87-0+IM+SINR] to [-87-20+IM+SINR]. The specific value is declared by the vendor.

--------------end of text proposal-------------
