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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 endeavours to capture such limitations the near field test method has for OTA sensitivity.

2.
Discussion

Since the nature of this test method, unlike the other methods presented, requires a full 3D sphere of the far field antenna pattern to be measured the limitation goes that the known receive antenna pattern must be known.
Any method to determine the receive antenna pattern such as transmitting through the receive antennas must be noted as an uncertainty if the pattern deviates from the actual receive antenna pattern of the AAS.  This difference or uncertainty can be varying largely depending on the size of the device under test.

Using other means to measure or estimate a radiation pattern for example using the TX chain to produce the estimated radiation pattern of the RX antennas would be different than what is seen through the RX chain.  One instance this would differ is the matching circuitry could look differently and/or active components used between the two RF chains would differ.  This unknown component, using the TX chain to estimate the receive antenna pattern, would add an increase in uncertainties.  Since the TX and RX components are design dependent and therefore differ between AAS BS to AAS BS the variation of the uncertainty by using the TX chain to estimate the RX radiation pattern can become quite large.  Since this uncertainty can change dramatically between different vendors, or even between difference devices from the same vendor, it would be pertinent to note this uncertainty when using this method.  Alternatively, at the very least, note this as an outstanding issue in the limitations section.
This text proposal main purpose is to provide a note explaining this constraint to those wishing to utilize a near field test range as a test method as a means to measure OTA sensitivity for an AAS base station. 
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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
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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
Additionally the antenna pattern for which the receiver antenna pattern, including the beamforming can be measured or predicted in some way with reasonable uncertainty and the antenna pattern of the AAS must be known before measurements are taken.  If the antenna pattern of the AAS including static beam forming  is unknown any method to derive the antenna pattern must be noted as an uncertainty contributing to the overall uncertainty of the test method.  Any attempt to capture an antenna pattern from an AAS by means of separating the antenna itself from the AAS to evaluate the antenna pattern could introduce new unknowns and uncertainties which need to be noted.
10.3.2.1.4.3 


Procedure

Calibration

==== unchanged sections omitted ====

Measurement

The testing procedure consists of the following steps:

Obtain RX far field antenna pattern

The method can only be a valid method if RX antenna is known.  Any method for deriving the antenna pattern, for example transmitting through the receive antennas, must guarantee exactly the same pattern as the actual receive pattern during AAS operation.  Any deviation between the receive antenna pattern and real patterns will directly contribute to the uncertainty.  This uncertainty is dependent upon the test object. 
The testing procedure consists in the following steps:

· AAS EIS Near Field radiation pattern measurement

· This is performed when the AAS will be receiving a defined modulated signal

· AAS EIS Near Field Sensitivity Measurement

· This is performed by measuring the sensitivity in Near Field when a modulated signal is received by the AAS

· AAS EIS Near Field to Far Field Transformation

Sensitivity measurement is applied
AAS EIS Near Field to Far Field Transformation

The Near Field to Far Field transformation is a mathematical computation which is applied to the Near Field measured radiation pattern in order to compute the Far Field radiation pattern. It is typically performed expanding the measured near filed over a set of orthogonal basis functions. The Near to Far field transform is then performed in two steps:

· Expansion (or projection) of the measured Near Field over a set of orthogonal basis functions in order to evaluate the transformed spectrum Emeas(r) = Spectrum * Fbasis(r)
· FF (EFF) computation using a the previuosly calculated spectrum and with the basis functions evaluated at r(∞ : EFF = Spectrum * Fbasis(r ( ∞)
OTA sensitivity is measured by synthesizing the measured far field antenna pattern in the near field and relating near field values to BLER using a NF to FF transformation taking BLER into account.  When performing the near field to far field transformation, the EIS sensitivity measurement is applied so that the EIS near field pattern will be transformed from relative power, dB to absolute power, dBm. In this specific case, the EIS Far Field pattern is expressed in terms of the absolute power received by the AAS. 

AAS OTA Sensitivity 

Once the full 3D Far Field EIS pattern has been computed, the OTA sensitivity can be derived.  This 3D Far Field EIS pattern must be derived with a known receive antenna pattern without the means of deriving it by such methods as transmitting through the receive antennas unless an associated uncertainty has been taken note.
[End of Text Proposal]
