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1 Introduction
The OTA sensitivity requirements for AAS BS have been discussed in the previous meetings. In the RAN4#75 meeting, WF [1] on range of angle for OTA sensitivity was provided. However RAN4 could not approve this. This contribution discusses on the core and test requirement for OTA sensitivity.
2 Discussions
In the technical report on AAS BS [2], the OTA sensitivity requirement is descripted as below;

· The OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers.

· The OTA sensitivity is a received signal level above which a specified throughput (E-UTRA) or BER (UTRA) shall be met.

In addition, in the agreed way forward [3], the agreements on OTA sensitivity requirement are descripted as below;

Agreement1: It is therefore agreed that the vendor must submit OTA sensitivity declarations for each range of angles of arrival claimed by the vendor. This declaration covers a single range of angles of arrival in the case that only one range is claimed. If multiple ranges of angles of arrival are claimed, then an OTA sensitivity declaration must be made for each claimed range.

Agreement2: The number of measurement reference points required within each range of angles of arrival to demonstrate compliance to the requirement and the placement of those points in both azimuth and elevation are also open for discussion.
In the next sub-section, we discuss OTA sensitivity declaration of Agreement 1.
2.1 Consideration on declaration in WF[3]
The OTA sensitivity level and range of angle of arrival (RoAoA) become lower and narrower with increasing direction angle because the array element directivity at the boresight of the antenna array is the highest commonly. In short, it can be said that the OTA sensitivity levels and RoAoAs depend on the angles in both directions of theta and phi.
According to the Agreement 1 in WF [3], if multiple ranges of angles of arrival are claimed, then an OTA sensitivity declaration must be made for each claimed range. If AAS can change the RoAoA directions discretely to theta and phi directions, the number of multiple RoAoAs becomes finite. However, on the other hand, if AAS can change the RoAoA directions continuously to theta and/or phi directions, infinite number of declarations are required.
Observation 1; It is impractical to declare OTA sensitivity for each claimed RoAoA if AAS can change the RoAoA directions continuously to theta and/or phi directions.
2.2 RoAoA which the OTA sensitivity requirements can be met
In a general way, the TX/RX directivities can be changed by weighting different values to each transmit/received signals. If an inherent weighting are applied, RoAoA where the OTA sensitivity requirements can be met would be single. RoAoA where the OTA sensitivity requirements can be met can be also changed when received signal weight is changed. Fig 1 shows examples of RoAoA with/without capability of changing weights.
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Fig 1 Examples of RoAoA where the OTA sensitivity requirements can be met
(left: without capability of changing weights, right: with capability of changing weights)
2.3 Proposal for Core requirements

In this sub-clause, we discuss how to specify the OTA sensitivity core requirements. As we discussed in sub-clause 2.2, it depends on the AAS implementation that can change the RoAoA where the OTA sensitivity requirements can be met or cannot.
And now, in [4], it was agreed that EIRP should be within +/-X[dB] of EIRP value in the vender declared area or at the vender declared points for EIRP accuracy requirements. Therefore, the AAS BS core requirements on the OTA sensitivity requirement can be the same way of thinking as EIRP accuracy. Namely, OTA sensitivity requirement should be met in the vender declared area.
Proposal 1; OTA sensitivity core requirements should be defend as bellow;
· OTA sensitivity requirement should be defined that the throughput shall be ≥ 95% of the maximum throughput with the vender declared EIS.

· Vender shall declare the EIS.

· Declared EIS value should be the value corresponding to the non-AAS reference sensitivity level.

· Relationship between EIS and REFSENS is FFS.
· OTA sensitivity requirement shall be met in the declared area. However, it is not necessary that the requirement is satisfied simultaneously with a certain weighting over the whole declared area.

· Vender shall declare the area where the OTA sensitivity requirements can be met with any weighting (but may not simultaneously over the whole area).
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Fig 2 Example of the area where the OTA sensitivity requirements can be met
2.4 Proposal for Test requirement

It is impractical to test all points in the declared area as the core requirement. Therefore, the test requirement should capture five points; the origin of theta and phi axes, the maximum/minimum theta with phi=0 directions and the maximum/minimum phi with theta=0 directions in the declared area. For example, if the vendor declaration is the area (inside of the blue line) shown in Fig.3, the representative five points, that is the origin of theta and phi axes (=0, ), the theta minimum and maximum angles (_min, =0)/(_max, ), and the phi minimum and maximum angles (, _min)/(, _max) should be set as test points.
Proposal 2; OTA sensitivity test requirements should be defend as bellow;

· The test requirement should capture five points of the origin of theta and phi axes, the maximum/minimum theta with phi=0 directions and the maximum/minimum phi with theta=0 directions in the declared area.
· Vender shall declare the RoAoAs where the OTA sensitivity requirements can be met at each test point.

· At least a RoAoA for each test point.
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Fig 3 Test requirement for the OTA sensitivity requirement
3 Conclusion
This contribution discusses in detail on how to define OTA sensitivity requirements. Followings are observed and proposed.

Observation 1; It is impractical to declare OTA sensitivity for each claimed RoAoA if AAS can change the RoAoA directions continuously to theta and/or phi directions.
Proposal 1; OTA sensitivity core requirements should be defend as bellow;

· OTA sensitivity requirement should be defined that the throughput shall be ≥ 95% of the maximum throughput with the vender declared EIS.

· Vender shall declare the EIS.

· Declared EIS value should be the value corresponding to the non-AAS reference sensitivity level.

· Relationship between EIS and REFSENS is FFS.

· OTA sensitivity requirement shall be met in the declared area. However, it is not necessary that the requirement is satisfied simultaneously with a certain weighting over the whole declared area.

· Vender shall declare the area where the OTA sensitivity requirements can be met with any weighting (but may not simultaneously over the whole area).
Proposal 2; OTA sensitivity test requirements should be defend as bellow;

· The test requirement should capture five points of the origin of theta and phi axes, the maximum/minimum theta with phi=0 directions and the maximum/minimum phi with theta=0 directions in the declared area.
· Vender shall declare the RoAoAs where the OTA sensitivity requirements can be met at each test point.

· At least a RoAoA for each test point.
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5 Annex: Relationship between declared area and RoAoAs
Basically, the declared area in proposal 1 is composed of logical add (OR) of every configurable RoAoA. It can be expressed as following equation A.
The declared area 
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The following figure B shows examples of the relationship between declared area and every configurable RoAoA.
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Figure B the relationship between declared area and every configurable RoAoA
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