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1.
Introduction

During the RAN4#77, some concerns were arisen for the use of Near Field Test Range when performing OTA sensitivity measurement for AAS BS. This contribution aims to clarify and address some of the concerns through simulation results for an AAS BS implementation when performing OTA sensitivity measurement in a Near Field Test Range. 
2.
Discussion

Two AAS BS topologies have been considered for our simulations:

2.1 Topology 1

In Figure 1 the bock diagram of our simulation setup is shown:










Figure 1. AAS BS Implementation - Simulation model
If we consider an 8 element antenna array, the NF and FF gain patterns comparison is shown in Figure 2:
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Figure 2. NF and FF gain comparison

Let’s consider now a 64QAM modulated signal which will be received by the AAS BS. Looking at the BER or FER vs SNR curve, we could determine the EIS value in NF and EIS value in FF in dBm in order to have a BER/FER of 5%. Below are the EIS values taking into account the NF and FF gain of the AAS BS:
Boresight NF gain=13.44dB -> EIS NF=-112.45dBm
Boresight FF gain=15.05dB -> EIS FF=-114.02dBm

It can be observed that the delta between the two EIS value, 1.57dB is very close to the NF to FF factor (NF/FF=1.61dB). The small delta could be due to the difference in sampling the power level to be tested.

Figure 4, and 5 are showing the BER/FER vs signal power [dBm]:
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Figure 4 – BER vs Signal power comparison
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Figure 5 – FER vs Signal power comparison
Finally we can compute the NF2FF transform and compare the EIS FF from a direct measurement (reference) with the EIS FF from the NF2FF transform. Figure 8 shows the EIS comparison:
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Figure 8 – EIS FF comparison 

It should be noted that:

· EIS from direct FF (reference) -> is the FF pattern directly measured and scaled according to the (FF) EIS values @ 5% error level

· EIS from NF/FF transf. (blue curve) -> is the FF obtained from NF/FF transformation, scaled according to the (NF) EIS values @ 5% error level + the NF/FF factor 
In this scenario the AAS BS is modeled in NF by its gain.
2.2 Topology 2
In Figure 9 the bock diagram of our simulation setup is shown:

                                                                                        Antenna Array – 8 element











Figure 9 – AAS BS implementation – simulation model

In this specific case, the complex gain (amplitude, and phase) of each element is considered, and then summed them before estimating the EIS. The amplitude and phase variation of each element is due to the different position of the element with respect to the NF source (probe).
Figure 10 shows the NF and FF gain comparisons for the 8 element array:
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Figure 10. NF and FF gain comparison
In Figure 11, and 12 the BER and FER vs Signal Power [dBm] is shown for the FF and NF case:
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Figure 11 – BER vs Signal power comparison
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Figure 12 – FER vs Signal power comparison
Boresight NF gain=13.94dB -> EIS NF=-106.27dBm

Boresight FF gain=15.54dB -> EIS FF=-108.03dBm
Finally, Figure 13 shows the EIS comparison:
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Figure 13 – EIS FF comparison
3.
Conclusion and next step
It was shown that for two possible AAS BS topologies, the Near Field Test Range can be used for OTA sensitivity measurement. The EIS in dBm from a direct FF measurement such as a CATR is in agreement with the EIS in dBm from a NF to FF transform. Therefore, the Near Field Test Method is a good candidate for OTA sensitivity measurements too.
Next Step would be to improve the simulation model in other to simulate other possible AAS BS topologies.
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