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Introduction

This contribution discusses a number of proposed changes and improvements of the TR on antenna performance measurements (the latest version can be found in [1]). 
At RAN4#35 Nokia presented a number of possible improvements of the measurement method (see [2,3])
· a more accurate method to make Quiet Zone measurements  (performance of the measurement system) 
· a method to speed up the TRS (Total Radiated Sensitivity) measurement

Furthermore, the measurement distance should be given in terms of the wavelength since a number of bands will be considered. The last issue will be discussed first.   
Measurement distance

In [2] it is proposed that the minimum measurement distance should be specified in terms of wavelength, which is normally the appropriate unit for antenna measurements. COST273 proposes a minimum distance of 1.3 m (about 8 wavelengths at 1800 MHz, four at 900 MHz); the reason why the distance is given in metres is possibly due to the fact that only bands around 1800 MHz are considered. Nokia proposes a minimum distance of 10(, with ( the wavelength, for all bands when making far-field measurements.   
There are a number of criteria for establishing the far-field region. A commonly used criteria (for determining the radiating far-field, or Fraunhofer, region) is
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where D is maximum dimension of the antenna (or radiating object) and r the measurement distance. However, this is only a valid approximation if the radiating object is much larger than the wavelength, at least three times, say. This is not true in our case in which the “size” of the head phantom and UE ranges from approximately ( to 2( for the bands considered. Criteria of the type 
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must then be used, but these leave even more room for manoeuvring. Considering the fact that in most of our cases D is about two wavelengths, the Nokia proposal r > 10( seems to be reasonable and should satisfy the latter two criteria. 
Another distance can be used for near-field measurements (with an appropriate transformation to far-field values).  

Proposed text change in the TR (an excerpt from Section 5 below)
------------------------------------------------------------------------------------------------------------------------------------------
Minimum distance between the DUT and the measurement antenna

For far-field measurements, the distance between the DUT and the measurement antenna should not be less than 10, where  is the largest wavelength within the frequency band of interest. The influence of measurement distance is discussed in Appendix A - Estimation of Measurement Uncertainty 
------------------------------------------------------------------------------------------------------------------------------------------
Improved Quiet Zone measurements

In [3] an alternative way of measuring the quiet-zone reflectivity level is proposed. The COST method uses a method there a directive antenna is rotated about the antenna positioning system for different azimuth angles in order to measure the maximum received reflection level from the measurement chamber. Nokia proposes the use of a small omni-directional probe where the total received reflected power is measured instead. In effect, the latter corresponds to the ripple method used by CTIA. In principle, both methods could be made equivalent from a requirement standpoint: the COST method allows an identification of single reflections and a maximum tolerable level can be set, then implying that the total reflected signal be below a maximum value. However, the Nokia method is arguably more accurate and simpler.  
The TeliaSonera view is that the method proposed in [3] could replace that described in the current version of the TR.    

Improved test time for TRS measurements

In [2] a method for decreasing test time for TRS measurements is suggested. The time needed for BER search during the sensitivity test is decreased by using a faster data-rate bearer (reference channel) than that under investigation (speech). A calibration at a single spatial point is then done to capture the difference in sensitivity between these reference channels. 
The single point calibration procedure should work since the scattering/multipath environment around the measurement object will appear the same for the two bearers (the size of the DUT is too small and the test range itself should have a negligible impact).
It is proposed that the method in [2] is included in the TR (and appropriate test specifications) when specified in detail.  
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