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1 Introduction

This paper highlights the impact of range length reduction on MU, which impacts EIS for a direct far-field method.
2 DUT and Simulation Conditions
This paper highlights the impact on the peak power of the beam due to reduction in range length.
Note: 

· This analysis 

· Uses ideal Huygens sources for the antenna elements

· with λ/2 spacing between the elements

· considers 4cm linear array in a 15 cm and 30cm DUT
· is done at 43.5GHz 

· The impact of phase variation and amplitude variation incident on a phased array due to a probe at fixed distance is analysed

· Note: This analysis does not consider 

· impact of improper spherical coverage

· simultaneous excitation of the panels

· sparse array designs

· more than 2 array panels

· the impact of surface currents and coupling effects to surrounding components in a real device

· the impact of improper grounding, which cause current leakage

· the directivity error caused due to the amplitude taper of the probe antenna. 

· All the factors which are not considered in this analysis will cause additional error than reported in the simulation results in this paper
3 Analysis Method
Create an aperture distribution with Huygens sources in xy-plane spaced λ/2 apart, where the aperture is within a D of 15cm.
Aperture is illuminated with fields emanating from a fixed distance R, such that the source vector is given by [image: image2.png]


 and the E-field at each Huygens element is given by
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For a given aperture, a voltage is computed for some current distribution J(r) (a uniform distribution is assumed here) 
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The resultant voltage is normalized by the range length and compared to infinite distance by comparing the peak power level as the aperture is rotated in azimuth.
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Fig 1. Linear array aperture of 4cm on a 15cm & 30cm DUT
4 Simulation Results
Fig. 1 shows six apertures considered in this analysis. Fig. 2 shows the results of the error in power level corresponding to target EIS value that will occur due to range length reduction for each of these apertures. The array set considered is finite and doesn’t cover all the possible combinations.
The results show that the error is highly dependent on the topology and placement of the array on a DUT.
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Fig. 2. Error due to range length reduction for 4cm linear array on 15cm (Note: curves of Aperture 1, 5 and 6 overlap)
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Fig. 2. Error due to range length reduction for 4cm linear array on 30cm

Observation 1: Error in power level for a required level of EIS is dependent on the topology and orientation of the array on a DUT.

Observation 2: To reduce the error in the measurements declaration regarding array size, array orientation is required.

Observation 3: Results in [1] highlight the impact of type of antenna element, which will mandate also declaration of array topology / array element type, if range length is to be reduced.
5 Conclusion

Observation 1: Error in power level for a required level of EIS is dependent on the topology and orientation of the array on a DUT.

Observation 2: To reduce the error in the measurements declaration regarding array size, array orientation is required.

Observation 3: Results in [1] highlight the impact of type of antenna element, which will mandate also declaration of array topology / array element type, if range length is reduced.

Observation 4: As the device size scales the dimension of the direct FF chamber also scales. 
Note: The simulations results do not take into account:

· impact of improper spherical coverage

· simultaneous excitation of the panels

· sparse array designs

· more than 2 array panels

· the impact of surface currents and coupling effects to surrounding components in a real device

· the impact of improper grounding, which cause current leakage

· the directivity error caused due to the amplitude taper of the probe antenna. 
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