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1. Introduction
The OTA RX requirement is almost settled down. Through we make big progress in OTA requirement definition; there are still some shortcomings of this set of RX OTA requirement. And also some confusion of the definition should be clarified.
The purpose of this text proposal is to point out some problem of the RX requirement and further clarify some definition of the Rx requirement.
2. Discussion 
For eAAS, there are two kinds of definition of sensitivity: OTA sensitivity (minimum sensitivity) and OTA reference sensitivity. Both are core requirement for RX test and both are tested for sensitivity. And the OTA reference sensitivity is also used as the reference for the interference (ACS, Blocking, IMD) tests, usually as OTA reference sensitivity +6.

The OTA sensitivity is a declared value by vendors based on the declared OSDD. This sensitivity covers all the performance of each part of base station, such as all receiver units, antenna array, antenna element and base band combing capability. This sensitivity demonstrated the minimum level of wanted signal which can be demodulated correctly by the base station in the OSDD. This is a truly whole system requirement and used to verify the sensitivity of the BS whole system.

The OTA reference sensitivity is translated form conductive requirement based on declared RoAoA. The purpose of the translation is to prove the AAS BS has the same RX performance compared to non AAS BS when the non AAS BS antenna has the same RoAoA of AAS BS. 
The definition of the OTA sensitivity reference (EIS reference)is:


· PREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
· D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region.

BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.
BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
· OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction.
Note: This contour will be related to the average element/sub-array radiation pattern 3dB beam width.
According to this definition we can conclude that the OTA REFSENS RoAoA is base on the coverage range of the eAAS base station. And the uplink coverage range is related to the average element or sub-array radiation pattern 3dB beam width, which is depended on whether there is only one antenna element or a sub-array is connected to one receiver unit. So D0 is the directivity of the average element or sub-array connected to one receiver unit. The PREFSENS is the conducted reference sensitivity level for one receiver unit. Therefore, the EIS reference is the conducted reference sensitivity minus the gain of antenna element or sub-array with 3dB margin. 
It seems that the EIS reference only demonstrates the sensitivity requirement of one receiver unit with an antenna element or sub array. And other requirement such as blocking, ACS and IMD is based on EIS reference.
The difference between these two sensitivities is below.
1) The OTA sensitivity (minimum sensitivity) is a declared minimum sensitivity value and the OTA reference sensitivity comes from the conducted requirement with estimated declared antenna element gain.  
2) The OTA sensitivity is based on the declared OSDD. OSDD is only used to specify the OTA test range, and should be closely related to the base station coverage range. The OTA reference sensitivity is based on the declared OTA REFSENS RoAoA. OTA REFSENS RoAoA is the coverage range of the base station, which is closely related to the coverage of single antenna element. This RoAoA is used to estimate the D0 factor in EIS reference and specify the test range. And the OSDD may equal to the RoAoA.
3) The value of OTA sensitivity may different form OTA reference sensitivity. If the base station has multi number of receiver units, the difference between the two sensitivities is related to the number of receiver units (10log10N). So large number of receiver units will bring large difference.

4)  The OTA reference sensitivity is also used to supply a reference to the wanted signal level in interference test, usually the values is OTA reference sensitivity + 6dB.

Form above analysis, the OTA sensitivity is a whole system requirement. The OTA reference sensitivity seems drives the requirement of single receiver unit and antenna element or sub array. If we have to say the OTA reference sensitivity is also a whole system requirement, we think it is only the weakest requirement of the whole system. And we think the ACS, blocking, IMD only defined based o the OTA reference sensitivity is not good enough. This definition didn’t cover the minimum sensitivity requirement which is the key requirement in the real deployment.

There are also some problems when performing OTA RX test for multi antenna BS.
1) Sensitivity test.
When performing OTA reference sensitivity test, the test result is always the minimum sensitivity which is better than OTA reference sensitivity. And there is no good way to verify the OTA reference sensitivity when opening all the receiver units. IF some of the receiver unit has bad performance, we even cannot find it out.
2) Blocking, ACS and IMD test.
When performing such test, the wanted signal value is based on OTA reference sensitivity +6. We know that the combing gain of the wanted signal and interference signal may be different depending on the correlation relationship of interference arriving at the base band. If the interference of each receiver unit is totally uncorrelated, the wanted signal will see all the combining gain. IF the interference of each receiver unit is partial correlated, the wanted signal also will see some gain. These two situations will make the blocking, ACS and IMD test much easier to pass.
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6.10 Clarification for OTA RX Requirement

The two sensitivity definitions are clarified below: 
1) The OTA sensitivity (minimum sensitivity) is a declared minimum sensitivity value and the OTA reference sensitivity comes from the conducted requirement with estimated declared antenna element gain.  

2) The OTA sensitivity is based on the declared OSDD. OSDD is only used to specify the OTA test range, and should be closely related to the base station coverage range. 
The OTA reference sensitivity is based on the declared OTA REFSENS RoAoA. OTA REFSENS RoAoA is the coverage range of the base station, which is closely related to the coverage of single antenna element. This RoAoA is used to estimate the D0 factor in EIS reference and specify the test range. And the OSDD may equal to the RoAoA.

3) The value of OTA sensitivity may different form OTA reference sensitivity. If the base station has multi number of receiver units, the difference between the two sensitivities is related to the number of receiver units (10log10N). So large number of receiver units will bring big difference.

4) The OTA reference sensitivity is also used to supply a reference to the wanted signal level in interference test, usually the values is OTA reference sensitivity + 6dB.


For current OTA RX requirement definition, there are some problems for robust testability:

1) Sensitivity test.
When performing OTA reference sensitivity test, the test result is always the minimum sensitivity which is better than OTA reference sensitivity. And there is no good way to verify the OTA reference sensitivity when opening all the receiver units. IF some of the receiver unit has poor performance, we even cannot find it out.

2) Blocking, ACS and IMD test.
When performing such test, the wanted signal value is based on OTA reference sensitivity +6. There will be combing gains for wanted signal, which will make the blocking, ACS and IMD test much easier to pass.
There is a solution to overcome these problems. It is a better way to add an additional definition of OTA RX requirements based on the minimum sensitivity. 
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