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1. Introduction
For NR range1 base station, there may be two options to define the receiver OTA requirement.
1, Following the eAAS conclusion, just translate the conducted requirement per receiver unit to OTA requirement per receiver unit.
2, Setting a new method, define all the receiver OTA requirement by taking the base station as a whole and taking account the antenna beamforming gain or diversity gain.
We think the latter option is a better choice.
2. Discussion 
From the conclusion of eAAS, the receiver OTA requirement is based on the EIS reference. The definition of the 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.
· 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 is the conducted reference sensitivity minus the gain of antenna element or sub-array with 3dB margin. 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.
Observation 1: The EIS reference of eAAS comes from the requirement of one receiver unit plus one antenna element or sub-array.
This definition has drawbacks for testability and does not satisfy the methodology of OTA test.
For testability, the eAAS asks to have all the receiver unit working together to test the receiver OTA requirement. So when performing sensitivity test, we will get the minimum sensitivity which is used to verify the EIS reference, but the gap between the minimum sensitivity and EIS reference is big which is depended on how many receiver unit is used.
To deeper explain this problem we test one 8 receiver units TD LTE base station by conducted method. We use 8 channels combiner to test the combined sensitivity and ACS for base station. The phase deviation of each channel is less than 5 degree and amplitude deviation is less than 0.3 dB, which can simulated the end fire array OTA testing. The result is described is table 1.
	Test item
	Test condition
	

	Conducted sensitivity for one receiver unit
	
	Sensitivity:
L1:-104dBm

	Conducted sensitivity for combined eight receiver units
	
	Sensitivity:
L2:-113dBm

	Conducted ACS for one receiver unit
	Wanted signal level L1+3dB:
-101dBm
	Unwanted interference level:
L3:-42.5dBm

	Conducted ACS for combined eight receiver units
	Wanted signal level L2+3dB:
-110dBm
	Unwanted interference level: L4:-46.5dBm

	Conducted ACS for combined eight receiver units
	Fixed unwanted interference level L3:-42.5dBm
	Wanted signal level:
L5:-104dBm


Table 1, simulative OTA test result
From the test result, we can figure out that the sensitivity gain for combined eight receiver units is -104dBm-(-113dBm)=9dB, the ACS wanted signal gain for combined eight receiver units is -101dBm-(-104dBm)=3dB.
We can predict that as the number of receiver unit increase to 64, more gain will be obtained.
So if we continue to define the receiver requirement based on each receiver unit, and to ask all the receiver units performed together during the test proceeding, it is impossible to get the real receiver requirement per receiver unit. There will always be a gap because the mulit-receiver gain.
And if we test the receiver requirement only open one receiver unit, it will cost a lot time. We also think this is not the purpose of the OTA testing.
Observation 2: It may be impossible to test the OTA receiver requirement for one receiver unit with all receiver units working.
For OTA test methodology, we think it is better to define the receiver requirement based on the whole base station system. The definition of EIRP is a good example, all the performance of every TX parts of the base station are included in EIRP. The OTA sensitivity requirement also should include all the RX parts of the base station. It is unwise to test the requirement per receiver unit one by one. And for operator, the base station is a black box. For OTA testing, there is no need to further divide the base station into separated units.  
And for the sake of on field performance of base station, it is always works as a whole. It is better to define the ACS, blocking and IMD on the air to protect the whole performance.
Observation 3: For OTA test methodology, it is better to define the receiver requirement by taking the base station as a whole.
Based on the analysis above, we get our proposal:
Proposal 1: For NR rang1, the receiver requirement should be defined based on the whole performance of the base station.
          . Sensitivity requirement should be the minimum sensitivity 
          . Blocking, ACS, IMD should based on the minimum sensitivity.
         
3. Conclusion
This contribution tries to clarify the drawbacks of the receiver requirement definition of eAAS. And we think for NR range1, the definition should be changed for better testability and reasonability.
Proposal 1: For NR rang1, the receiver requirement should be defined based on the whole performance of the base station.
          . Sensitivity requirement should be the minimum sensitivity 
          . Blocking, ACS, IMD should based on the minimum sensitivity.
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