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1.
Introduction

During RAN4#79 discussions regarding different test methods had continued.  During this time each test method had also included a sub-clause allowing to note in the TR the test method limitations and scope.  As radiated or over the air testing is a relatively new concept within 3GPP it is important to make note of such limitations as accurately and completely as possible.

This contribution discusses in more detail the impact of device linearity on the near field test procedure and its uncertainty.
2.
Discussion

The near field test range method for capturing measured transmit and received power raises some concerns which should be addressed before the completion of the Rel-13 work item.  Some of the concerns which have been raised in the past have been documented under sub-clause 10.3.2.1.4.2 as a test method limitation.  
However, the aspect of the near field BS receiver dynamic range when AGC is disabled has been raised as a concern but perhaps not discussed in any particular detail.  This contribution will go further into detail and illustrate how the dynamic range of the near field electric field measurements needed for the overall far field pattern and thereby the OTA EIS measurement in an OSDD direction can be affected.  

During the near field measurement phase, the near field scanner needs to scan the AAS with the AGC turned off.  At this point the ADC dynamic range needs to be large enough in order to produce a meaningful near field electric field data for the input to the near field to far field transformation.  If the dynamic range is not large enough truncation of the power measurements can produce a vastly inaccurate far field pattern.  This pattern would then give rise to an OTA EIS pattern which does not represent the AAS true capability.
A model with a sample typical four port passive base station antenna was used to illustrate the dynamic range seen by the theoretical spherical near field probe during measurement.  The following plots are the near field and far field plots corresponding to a typical base station antenna measured.  
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Figure 1:  Baseline plot showing passive antenna measurement in near and far field
This was a simple model, using a spherical wave expansion to determine the field strength at the near field.  The right hand plot is a contour graph illustrating the near field strength captured at a radial distance away from the base station antenna.  The plot is a spherical near field Eθ component power plot.  Although the other components are important, the Eθ is the dominate component and for the purpose of showing the dynamic range it is sufficient.  Above, Figure 1 is the unaltered far field and corresponding near field plots of a sample base station passive antenna.
Next, the far field pattern is altered in order to demonstrate the effect of the change of the dynamic range experienced by the AAS.  It is immediate clear that although the dynamic range has been reduced slightly (by roughly 10 dB) in the near field, the far field plot is altered to a large extent and a difference in almost 15 dB in the beam peak gain.
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Figure 2: Near field and Far field Results of minimal gain distortion on passive antenna measurement
With further constrain to the dynamic range the results are shown in the following plots below.  Here, it can also be noted that although the examples have been shown in the spherical near field.  However, when using the same data to produce cylindrical near field data added errors such as truncation errors come into play.  This is due to the known fact that planar and cylindrical near field measurements produce added truncation errors which spherical near field does not.  It should be noted as a caution here that any method which may not be able to measure the complete sphere, or in essence able to capture/sample the total radiated field may experience a form of this uncertainty as well.
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Figure 3: Near field and Far field Results of additional gain distortion on passive antenna measurement
All the data shown is based upon a passive base station antenna.  For an AAS base station, a near field measurement would require that any AGC would need to be turned off to preserve linearity during measurements of EIS.  If the AGC is switched off, the dynamic range of the ADC would be need to be large enough for the truncation errors to not affect the receive pattern.  As it is shown above, this small change in the dynamic range can affect the expected EIS value in the far field.
In addition, these results are based upon spherical near field calculations and with cylindrical near field calculations it has potential to show truncation errors as it often occurs when using a cylindrical near field test method.  Since the near field method currently presented in the TR is some combination thereof it may very well have distortion which have not been illustrated or captured here.  Since the measurement probe is positioned in such a way where the path loss could vary, which would further add to the dynamic range variance we have shown here.  For small DUTs for example this variation is very small between the probe and a specific location on the DUT, however with larger apertures (like base station antennas) this variation can become quite large and therefore could cause an even larger dynamic range.
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[Text Proposal]
10.3.2.1.4 
Near Field Test Range

10.3.2.1.4.1 


Description

==== unchanged sections omitted ====

10.3.2.1.4.2
Test Method limitations and scope

The Near Field Test Method is suitable for OTA sensitivity measurement of AAS BS implementations where the beam forming is done on in a fixed or pre-set manner for the measured OSDD declaration, i.e. there is only one interface to digital/baseband processing. It is not suitable if for the measured OSDD declaration any combining  is not fixed or preset. Some examples of architectures for which near field test method is possible and for which it is not possible are depicted below. The AAS BS under test must not have any other non-linear behavior that would cause the Near field to Far Field  transformation to fail or cause increased measurement uncertainty. 
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Figure 10.3.2.1.4.2-1
Examples of limit of OSDD functionality testable with Near field test method for a single OSDD
[image: image9.emf]Rx 

ADC

RXU

OSDD

Rx 

ADC

RXU

RDN 

+ AA

Digital/baseband processing


[image: image10.emf]OSDD

Digital/baseband processing

Rx 

ADC

RXU

RXU

RXU

RXU

RDN 

+ AA

Rx 

ADC

Rx 

ADC

Rx 

ADC

Fixed or preset 

Beam forming


Figure 10.3.2.1.4.2-2
Examples of limit of OSDD functionality not testable with Near field test method for a single OSDD
The dynamic range of the near field electric field measurements must fit within the dynamic range of the ADC with the AGC turned off during such tests.  
[End of Text Proposal]
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