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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 propose how to derive OTA receiver minimum antenna gain for Range 2 NR BS.
2 Discussion
In the last meeting, we proposed that receiver antenna gain assumed in RX requirements should be a fixed value for each deployment scenario because RAN4 requirement should be a minimum requirement [2]. So we think that Option 1 in [1] is the best choice as a RAN4 minimum requirement. However, negative feedbacks from other companies are raised that fixed antenna gain will restrict the implementation of antenna configuration. If actual receiver antenna gain is larger than used one for the requirement (e.g., larger number of elements are implemented), the BS will easily pass the requirement. On the other hand, if actual receiver antenna gain is smaller than used one for the requirement (e.g., smaller number of elements are implemented), the requirement will be tighter than intended.

Therefore we can consider the some option to set receiver antenna gain for OTA Reference sensitivity requirement for Range 2 NR BS.
Proposal 1: One of the following options will be used for minimum receiver antenna gain.
· Option1. Use an agreed fixed minimum antenna gain to obtain a fixed level
· Option2. Set the classification according to the number of antenna elements, and defining the gain of each class at a fixed value. The implemented number of antenna elements is declared by manufacture.
	OTA RX antenna gain classification
	Number of antenna elements
	Minimum antenna gain

	Small number of elements
	Up to X elements
	[Gelement + 10*log(1), Gelement + 10*log(X)]

	Medium number of elements
	Up to Y elements
	[Gelement + 10*log(X), Gelement + 10*log(Y)]

	Large number of elements
	Over Y elements
	[Gelement + 10*log(Y), Gelement + 10*log(Z)]

	Note: The values of X, Y, Z and minimum antenna gain are FFS.


· Option3. Use fixed antenna element gain based on the declared number of antenna elements. OTA receiver minimum antenna gain is defined by the following formula.

Minimum antenna Gain = Gelement + 10*log(Nelement)

Gelement is fixed antenna element gain and the value is FFS. Nelement is the declared number of antenna element per receiver.

However as we mentioned, the task of RAN4 is to specify minimum requirements. In E-UTRA except AAS, RRH RF performances (noise figure at receiver, how much receiver can suppress the impact from interference signal etc.) are specified since antenna functionality was out of scope. On the other hand, antenna functionality is now within the RAN4 scope especially for NR Range 2. Thus not only RRH receiver performance but also antenna performance should be specified in RAN4 specs.

If we take Reference sensitivity (REFSENS) as an example, the main motivation is to measure BS noise figure whether it is less than 5dB for WA E-UTRA BS. In NR Range 2, we can deem the motivation of REFSENS as to measure NF + antenna gain. Even if the BS NF value itself is less than required value (i.e., 10, 12, or 14dB) but BS have worse NF + antenna gain than the requirements for the deployment scenario, the BS should not be deemed in 3GPP compliance. Therefore RAN4 should not leave a room for BS antenna gain for the requirements. To guarantee that the BS does work under the deployment scenario, not only NF but also antenna gain should be fixed value to derive the requirements. Note that there is no need to specify NF and antenna gain respectively, it will be enough to specify total value of NF + antenna gain.
Proposal 2: Use an agreed fixed minimum antenna gain to obtain a fixed level requirement, to guarantee that the BS does work under the deployment scenario under 3GPP compliance.
3 Conclution

In this contribution, we discussed minimum receiver antenna gain for Range2 NR BS. We have proposed followings:
Proposal 1: One of the following options will be used for minimum receiver antenna gain.
· Option1. Use an agreed fixed minimum antenna gain to obtain a fixed level
· Option2. Set the classification according to the number of antenna elements, and defining the gain of each class at a fixed value. The implemented number of antenna elements is declared by manufacture.
	OTA RX antenna gain classification
	Number of antenna elements
	Minimum antenna gain

	Small number of elements
	Up to X elements
	[Gelement + 10*log(1), Gelement + 10*log(X)]

	Medium number of elements
	Up to Y elements
	[Gelement + 10*log(X), Gelement + 10*log(Y)]

	Large number of elements
	Over Y elements
	[Gelement + 10*log(Y), Gelement + 10*log(Z)]

	Note: The values of X, Y, Z and minimum antenna gain are FFS.


· Option3. Use fixed antenna element gain based on the declared number of antenna elements. OTA receiver minimum antenna gain is defined by the following formula.

Minimum antenna Gain = Gelement + 10*log(Nelement)

Gelement is fixed antenna element gain and the value is FFS. Nelement is the declared number of antenna element per receiver.

Proposal 2: Use an agreed fixed minimum antenna gain to obtain a fixed level requirement, to guarantee that the BS does work under the deployment scenario under 3GPP compliance.
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