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1. Introduction

At RAN #63 meeting a new, work item proposal: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom was approved in [1]. Revision 0.3.0 of “TS 37.544: User Equipment (UE) and Mobile Station (MS) Over The Air (OTA) performance” was published based on the result of RAN5#66 [2]. At RAN#67 plenary meeting a revised WID for LTE UE TRP and TRS and UTRA Hand Phantom was approved [3]. 
2. Proposal 

It is proposed that the following text proposal for Annex G for Anechoic Chamber Specs and Validation Method is added to TS 37.544: 
Annex <G> (informative): Anechoic chamber specification and validation method
G.1
Shielded anechoic chamber specifications
To avoid environmental perturbations, the measurements shall be performed in a shielded enclosure, preserved from electromagnetic disturbances coming from electromagnetic environment such as: TV broadcast, radio, cellular, ISM equipment, to name a few. The shielding effectiveness recommended to be tested according to the EN 50 147-1 standard in the frequency range of 800 MHz up to 4 GHz.

The recommended level of the shielding effectiveness is -100 dB from 800 MHz to 4 GHz.

Testing of the shielding effectiveness can be performed either before or after the installation of absorbers.


G.2
Quiet zone reflectivity level validation
The performance of anechoic chamber is typically evaluated from the reflectivity level 
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 in the quiet zone. The reflectivity level is defined as power ratio of all summed reflected signals 
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 to direct signal 
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To evaluate the quiet zone reflectivity level, the contribution of absorbing materials, the antenna positioning system and other constructions in the anechoic chamber should be measured.

To measure accurately quality of the quite zone in anechoic chamber, an omni-directional antenna shall be used. Near omni-directional three axes field-probes are available with fibre optic connection thus minimizing cable effects. The sensitivity of the field probe is limited and shall be carefully checked that the field probe is operated at least 6dB above the noise floor of the probe.

NOTE: The quiet zone evaluation should be performed with the antenna positioning system in its place, in order to include its effect on the reflectivity level.

G.2.1 Description of a practical method for Quiet Zone characterization

A practical version of the Free Space VSWR method is described and presented.

In the Free Space VSWR method the quality of quite zone is measured from amplitude ripple caused by reflections inside the anechoic chamber. Phase variation of the direct signal and the reflected signals is obtained by moving a field-probe in the quiet zone. Amplitude ripple in the quiet zone is caused by this phase variation of the reflected signals and the direct signal from the antenna. Figure G.2.1-1 shows seven measuring positions.
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Figure G.2.1-1: Measurement positions with 150mm separation

In each of the seven measurement positions, amplitude of power received by field-probe 
[image: image6.wmf]n

meas

P

[dBm] is measured where 
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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:


[image: image8.wmf])

log(

20

l

d

P

P

n

n

meas

n

+

=


where,
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is distance to point 
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is distance to centre 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 values or directly from the measured values with the following equation:
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where,
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 is number of measurements positions
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G.3
Standard deviation of electric field
To obtain a more accurate picture of quality of quiet zone, the measurement described in G.2.1 can be done from multiple directions and polarizations. Doing free space VSWR measurement from different directions in 15-degree separation for elevation and azimuth we get 264 standard deviation values in both polarizations (
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). 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,



[image: image24.wmf]J

 is number of angular intervals in azimuth and
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This quiet zone quality measurement should be done at all the frequencies used in measurements. It can also be sufficient on all the centre frequencies in the measurement bands, but in this case, the Tx and Rx shall be measured separately, respectively.


3. Conclusion

If RAN WG5 agrees the proposals, we recommended it is included in the next release of TS 37.544. 
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