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1. Introduction

During 3GPP RAN4 #86, the test procedure for OTA EVM measurement in Near Field Test Range was provided [1]. Some comments/concerns were raised by companies.
This contribution is trying to address some of them. Specifically, it will focus on the scenario were the noise and wanted signal are not correlated.
2. Background
Near Field is a testing methodology which can be used for radiated transmit power. OTA EVM test would require to be measured in 5 directions within the OTA coverage area. Figure 1 shows the directions to where EVM shall be tested:
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Figure 1. Set of directions [1]

It is known that if the wanted signal and noise are correlated, same pattern shape the OTA EVM can be measured in Near Field.

In [3], preliminary simulations results for EVM estimated at different distances between AAS BS and measurement antenna have been provided. It was shown that the FF criteria doesn’t need to be met for accurate EVM type of measurements but composite EVM can be measured at shorter distance – Fresnel region (Near Field distance) than the FF distance. As long as the measurement antenna is off the reactive region of either the AAS BS or measurement antenna composite EVM can be estimated properly. Figure 2 does show the simulations results for different SNR at the antenna connector [3]:
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Figure 2. Simulation Results

It shall be noted that in this simulation we did account for the fact that the co-channel interference (noise) pattern and wanted signal pattern are different due to that fact that the gain (amplitude and phase) of each element has been considered.
Specifically, in this contribution we present a different set of results with the aim of further clarifying the issue in measuring EVM in Near Field when the noise and wanted signal are non-correlated, different pattern shape.
3. Results
An 8 elements AAS BS implementation was measured in a Near Field test range at 2140MHz. We are looking for the case where noise and wanted signal are non-correlated hence we computed the directivity of the AAS BS and the directivity of one element at different distance between measurement antenna and AAS BS. Figure 3 through 6 show how the patterns are changing over measurement distance for the Elevation cut (Az=90deg), and Azimuth cut (El=90deg):
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Figure 3. Elevation cut (Az=90deg) – AAS BS and Element patterns versus distance comparison
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Figure 4. Elevation Cut (Az=90deg) – AAS BS, and Element patterns versus distance: (a) 1.6m, (b) 2.5m, (c) 3.2m (d) 6m, (f) FF
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Figure 5. Azimuth cut (El=90deg) – AAS BS and Element patterns versus distance comparison
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Figure 6. Azimuth Cut (El=90deg) – AAS BS, and Element patterns versus distance: (a) 1.6m, (b) 2.5m, (c) 3.2m (d) 6m, (f) FF
In Table 1, the SNR (difference between AAS BS directivity and Element directivity) vs distance is reported:
	SNR [dB]
	Distance [m]

	2.7
	1.6

	7.2
	2.5

	8.5
	3.2

	9.7
	6

	10.0
	FF


Table 1. SNR vs Distance
It can be observed that:

· Element patterns directivity doesn’t change between 1.6m and FF – Figure 3 through 5

· AAS BS patterns directivity change between 1.6m and FF – Figure 3 through 5

· SNR is worse at shorter distance than the FF distance - Table 1

Due the fact that the SNR is lower at NF distance than the FF, the EVM will be worse in NF than FF. Although, there could be some inaccuracy in measuring the EVM in NF than FF, it shall be noted that if the test passes in NF, it will pass in FF.

Those results seem to be in agreement with the results in Figure 1 where the EVM is plotted versus the measurement distance. 

It should also be noted that the beam pattern of an AAS BS is known so that the above physic can be somehow predicted.
So far OTA EVM Near Field test procedure will be measuring EVM in Near Field for the directions found by looking at the EIRP FF beam pattern. Based on the above results, we are investigating the possibility of revisiting the test procedure in this way:
1. Measure the full sphere NF pattern

2. Find the directions to where most of the power is radiated – predict to where the beam is pointing

3. Measure EVM in few points (TBD) around the predicted beam centre

4. Report the composite EVM as the Average of the EVM measured for the points in Step 3

More investigations are needed in order to draw any conclusions about the above revisited EVM test procedure.

4. Conclusion 
In this contribution an overview of OTA EVM measurement in Near Field test range has been presented. Specifically, further results about the scenario where the wanted signal and co-channel interference signal are non-correlated have been reported. 
It was shown that composite EVM can potentially be tested in Near Field test range even when the wanted signal and noise are non-correlated.
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