3GPP TSG-RAN WG4 #82
R4-1701892
Athens, Greece, 13th-17th February 2017
Source:
MVG Industries
Title:
Overview of EVM OTA measurements in Near Field at mmWaves
Agenda item:
10.4.2.6
Document for:
Discussion
1. Introduction

In RAN4#81 and NR #1 ad hoc meeting test solutions such as Far Field and Near Field have been proposed in order to measure OTA the TX quality requirements such as EIRP, EVM, ACLR, Frequency error, etc…[1]
This contribution provides an overview of EVM OTA measurements. The goals was to address potential issues related with proposed test setups. In particular simulations have been run with the aims of defining the test range length limit in order to measure EVM of an UE antenna array at 30GHz.
2. Simulation Model
In figure 1 the simulation model is shown. 










Figure 1. Simulation model
The simulation model is composed of a quamModulator, divider, eight amplifiers, and an eight element antenna array. A receiver is placed at different distance from the antenna and the EVM is measured at each distance. It has to be noted that the FF distance has been calculated here as 2D^2/lambda where D is set to be 15cm which is likely the dimension of a smartphone. For this specific case the FF distance is 4.5m.
Noise is applied to each element at time and composite EVM is measured by the near field probe at 90deg elevation. The near field probe is then moved away from the antenna and the EVM estimated so that an EVM vs distance curve can be plotted for each element to which the noise is applied to. Gain (amplitude, and phase) of each antenna element along with Free Space Path Loss (FSLP) have been considered throughout the simulation. This means that the impact of the Near Field phase on EVM has been taken into account. The goal is to determine the distance from near field probe and EUT to which the composite EVM can be measured without introducing any error due to the setup. For measurement distance lower than this limit the EVM will be likely impacted by the system setup.
2.1. Simulation parameters

The following parameters have been considered throughout the simulations:

	Frequency [GHz]
	30

	Bandwidth [MHz]
	200

	Modulation
	64QAM

	SNR at the antenna element[dB]
	0, 10, 15, 20

	Conducted power [dBm]
	20


Table 1. Simulation parameters
2.2. Simulation test cases

The following test cases can be simulated:
a. Noise applied to TX element
· AWGN noise has been considered on each element at time

· Element 1 and element 4 have been considered
b. EVM is measured in Near Field for the beam
· NF to FF transform is applied and integral EVM is then calculated and compared with single point EVM
3. Preliminary Simulation Results
Only test cases a. has been simulated so far and the results are reported below.

3.1.
Test case a

Figure 2 through 5 show the results for our simulation:
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Figure 2. EVM vs Distance – Noise on element 4
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Figure 3. Zoom in EVM vs Distance – Noise on element 4
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Figure 4. EVM vs Distance – Noise on element 1
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Figure 5. Zoom in EVM vs Distance – Noise on element 1
Below are the preliminary comments:

· The Near Field effect is more evident when the noise is applied to element 4 than to element 1

· This is mainly due to the position of the Near Field Probe (el=90deg) with respect to the antenna array’s element

· Anyway, even is the noise is applied to element 1, there is a Near Field effect on EVM if the near field probe is too close to the EUT – figure 4
· The EVM curve does show a flat region from around 50cm distance from the EUT
· Low limit is below the FF distance (red circle on the plot)

· EVM tested at a distance corresponding to the low limit seems to be in agreement with the EVM in FF

· At low SNR there is a NF effect on the EVM. 

· This is mainly due to the near field phase 
· The NF’s effect seems to be negligible at high SNR -> above 10dB
Figure 6 shows EVM curves for SNR=0dB, and 10dB when computing it at high distance from the EUT. [image: image5.png]EVM %
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Figure 6. EVM vs Distance – High limit
It can be observed that there is a high limit for the distance from which the EVM does follow the FSPL curve. The higher the SNR the higher is the distance. We think this is an important point to be considered when dimensioning a FF system setup. 
4. Conclusions
It was shown that for an antenna array at 30GHz, there is a region in which the composite EVM no longer change with the distance between the EUT and the measurement antenna (near field probe). This region is limited by a low limit. Beyond that limit the EVM no longer changes with the measurement distance. It was also show that a high limit exist. Beyond that limit the EVM curve does follow the FSPL curve.

Next step is to compare the integral EVM, calculated based on the Near Field EVM measured on the antenna array beam with single point FF EVM.
Proposal: EVM could be measured at measurement distance lower than the one determined by the FF criteria (2D^2/lambda)
Reference
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