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1.
Introduction

In RAN4 #74 in Athens, discussions regarding OTA sensitivity requirement have become more detailed amongst companies.  In today’s requirement (TS 25.104, TS 36.104 and TS 37.104) the reference sensitivity is a measurement at a single antenna connector for equivalent receivers.    While OTA sensitivity test would also require only a single measurement over the air, however the test would capture the entire system behaviour versus only one receiver.  Although, the OTA sensitivity test requires a different approach in order to get a full understanding of the AAS under test.
This contribution will help to bring to light some of the consideration that may come with testing reference sensitivity OTA.
2.
Discussion

There have been discussions in the past regarding how to handle the number of spatial points an OTA sensitivity requirement should require for testing.  The requirement shall be declared EIS that is met over a declared minimum range of angles of arrival.  Even with a fraction of the possible angles of arrival, there is a spatial dimension to EIS which could imply the need for more than one test.
For tests regarding Total Receiver Sensitivity (TRS) a full 3-dimensional sphere of points must be done in order to calculate the TRS.  This grid of points would also have to be fine enough in order to capture the Total Radiated Power (TRP) as would be seen at the antenna connector.   For classical large basestation testing in far field or near field and depending on how fine the sampled grid, this could entail a long test.  For small base stations where the figure of merit is TRS other measurement test methods exist.  However, the OTA sensitivity requirement is defined as the EIS level received by the test object where a specified link quality threshold is met. The vendor declares a set of points where the EIS level is declared. The points is describing the position is which the test object is placed relative the impinging test signal. For each point the test object will generate optimized link performance.  The number of spatial points should be limited to avoid long test times, perhaps using bore sight (i.e. angle at which the best EIS value is possible), extreme angles (i.e. sector borders, or coverage boarders). [1]
Typically each test would be done for several frequencies within each operating band; however to reduce test time only three frequencies would need to be tested: lowest frequency, highest frequency and centre frequency of the operating band.  OTA sensitivity measurement shall only be a measurement preformed at room temperature (i.e. extreme conditions not considered).
For AAS that contain more than one polarization, OTA sensitivity measurements will be linear average of X where X is the number of polarizations of each antenna.  The final OTA sensitivity value shall be a linear average of the EIS values, one for each polarization.  For example, if a given AAS has 2 polarizations the total EIS is calculated as a linear average of EIS1 and EIS2 where EIS1 and EIS2 are per probe antenna polarization.  This test will not favour any special polarization (linear, circular or otherwise) to pass the test.
Listed above are just some of the ways the OTA sensitivity measurement can quickly increase in test time.  The reader should note that OTA sensitivity as such will not require as much test time compared to reference sensitivity. However there is a need to take care when considering the number of spatial measurements that are necessary to take care that the full test time even so does not become burdensome. In addition, the calibration of the antenna test range before tests begin will be more complex than the reference sensitivity test itself.
Currently throughput is measured at 95% point as link quality threshold for EIS at the connector.  This requires some time since the throughput curve is very sharp (0-100%) within a 2dB range.  In order to measure at 95% threshold the signal power will need to be tuned in fine steps to achieve exactly 95% throughput.  The tuning will require additional test time OTA if several spatial points are required.  This is not an issue for pass/fail criteria. This is why more evaluation is needed to determine if 95% throughput threshold is the correct criteria for EIS.  
3.
Conclusions

The following is a list of suggestions on how to keep test time to a minimum for OTA sensitivity.

1. Three frequencies shall be tested for each operating band

a. Lowest frequency

b. Highest frequency

c. Centre frequency

2. Selective spatial points (e.g. bore sight or angles and/or arrival at the extremes of the declared RoAoA in azimuth and elevation) 

3. One temperature

4. Evaluate possibility to use other than 95% throughput point as link quality threshold for EIS
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