
3GPP TSG-RAN WG4 Meeting #63
R4-123275
Prague, Czech Republic, 2012-05-21 till -25
Source:
Rohde & Schwarz

Title:
First results on reference antennas using the two-channel method
Agenda item:
6.26
Document for:
Discussion
1 Abstract
Results were obtained for different devices using the CTIA reference antennas. The antenna ranking is clearly observed.
2 Introduction

This paper presents first results on tests with the two-channel method using the reference antennas. The set-up used corresponds to the usual environment [1], shown in Figure 1, and the reference antennas were placed on the azimuth positioner as seen in Figure 2. Figure 3 describes the coordinate system.
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Figure 1: Block diagram of MIMO OTA test system supporting two-channel method
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Figure 2: Set-up of reference antenna 
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Figure 3: Coordinate system of reference antenna

All measurements were made in band 13, approximately 750 MHz. The eNodeB emulator settings are as usual. We have taken data with open-loop spatial multiplexing and 16QAM for the downlink modulation for the first phone, and are comparing with data using QPSK for the second phone.

3 Measurement results
The results of the measurements are seen in the following figures.
In Figure 4 we see the CDF results indicating a probability of more than x % that any of the 144 constellations corresponding to different azimuth positions, different elevations of the two test antennas, and polarization combinations, has a BLER of less than 10 %. The different antennas separate well from each other. There are 7 dB separation between "bad" and "good" antennas.
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Figure 4: Sensitivity curves averaged for all polarizations, 16QAM modulation
When we make use of the additional advantage of the two-channel method and analyse the data for each polarization constellation individually, the following Figure 5 shows the results. For clarity we have omitted the "nominal" antenna curves. One can observe a very different shape of the curves for the "bad" antenna.
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Figure 5: Sensitivity curves plotted individually for the polarizations
For comparison we replaced the phone by another smartphone, also operating in band 13, and changed the MCS to QPSK. The results seen in Figure 6 are of course showing the much increased sensitivity due to the lower MCS, but also changes with respect to the separation between good and bad antennas. All these effects deserve a closer look by performing more tests. The ranking between good, nominal and bad antennas remains unchanged.
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Figure 6: Sensitivity curves with another phone and QPSK modulation
4 Conclusions
We draw the following conclusions:

· The two-channel method allows to clearly observe the ranking between the different reference antennas.
· The additional possibility to selectively look into measurements with different polarizations of the signals gives more insight to the UE antennas. 
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