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1 Introduction

In 3GPP TSG RAN WG4 Meeting #35 the TR draft for UE antenna performance in [1] was approved. The TR contains the COST report and describes the methods for WCDMA UE TRS and TRP measurements. In the 3GPP TSG RAN WG4 Meeting #36 the work on the WI continued and improvements to TRS and TRS testing were approved [3]. The discussion on actual performance requirement was also started in the previous meeting [4]. 

The idea of improved quiet zone measurement [2] was introduced in the 3GPP TSG RAN WG4 Meeting #35 and more accurate description is presented in following sections.

The performance of anechoic chamber can be determined from reflectivity level 
[image: image1.wmf]level

R

 in the quiet zone [5]. Reflection level is defined as power ratio of all summed reflected signals 
[image: image2.wmf]r

P

 to direct signal 
[image: image3.wmf]d

P

 from antenna:

[image: image4.wmf]d

r

level

P

P

R

log

10

=

.





(1)

Two most common methods for measuring the reflectivity level of the quiet zone are Free Space VSWR Method and the Time Domain Method. Traditionally these measurements have been accomplished by using high gain horn antennas. Studies have shown that using horn antenna can give 14dB lower reflectivity levels compared to use of dipole antenna [6]. This is quite natural result because high gain horn antenna only measures reflections from very limited area at the time compared to dipole antenna.

2 Discussion on Quiet Zone characterization

To measure accurately quality of the quite zone in anechoic chamber one must use omni-directional antenna. Omni-directional antenna pattern can be accomplished by measuring dipole three times with all positions orthogonal to each other. This is not a very practical way of doing measurement as positioning antenna and wiring becomes challenging. Additionally dipole bandwidth is limited requiring multiple dipoles to cover wide frequency band.

More practical way is to use near omni-directional three axes field-probe (figure 1). Field-probes are available with fibre optic connection thus minimizing cable effects and eliminating need of the ferrites. Because sensitivity of field probe is limited one must be care fully that field probe is operated at least 6dB above the noise floor.
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Figure 1. Three axes field-probe
2.1 Description of Quiet Zone characterization

In free space VSWR method quality of quite zone is measured from amplitude ripple caused by reflections in anechoic chamber. Phase variation of the direct signal and the reflected signals is obtained by moving field-probe in the quiet zone. Amplitude ripple in the quiet zone is caused by this phase variation. The figure 2 below shows proposed measuring positions. 


Figure 2 Measurement positions with 150mm separation

In each of the seven-measurement position amplitude of power received by field-probe 
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is index of measuring position. Variance of measurement distance to the antenna from field-probe in different measurement positions can be compensated by following equation:
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is distance to center of quiet zone from the antenna
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is uncorrected measurement value from point 
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The sample standard deviation of the electric field in the quiet zone can be calculated from these distance corrected measured values with the following equation:
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is number of measurements positions
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is dB average of all 
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2.2 Standard deviation of electric field

To obtain more accurate picture of quality of quiet zone, measurement described in 2.1 can be done from multiple directions and polarizations. Doing free space VSWR measurement 15-degree separation in elevation and azimuth we get 264 standard deviation values in both polarizations (
[image: image18.wmf]pol

s

,

,

F

q

). From these values average sample standard deviation in electric field in quiet zone can be calculated from equation:
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where 
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 is number of angular intervals in elevation,
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is number of angular intervals in azimuth and
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is elevation of measurement 
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This quiet zone quality measurement should be done with all the frequencies used in measurements.

3 Conclusion

A new method for measuring quiet zone performance has been introduced in this contribution. The proposed method is relatively fast as measurements in only seven different field-probe positions are needed. Near omni-directional probe is not as sensitive to alignment errors as for example dipoles are. As no RF cables are needed to perform the measurement like in other known methods the ripple caused by measurement devices will be minimized and therefore the accuracy of the measurement will be improved.
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