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1 Introduction

A new Study Item (Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals, [FS_HSPA_LTE_measRP_MIMO_multi-antenna]) was established in March 2009 [1]. During the 3GPP TSG-RAN4 meeting #50-BIS in Seoul, a skeleton report for MIMO OTA study item [2] was agreed. The skeleton covers Introduction, Performance metrics, Methodologies based on anechoic RF chamber, Methodologies based on reverberation chamber, and Recommendations. Several candidate methodologies have been approved to be included in TR. 

A measurement campaign was performed to verify the spatial correlation of anechoic chamber and fading emulator based MIMO OTA methodology. This contribution reports the measured spatial correlation and compares it to theoretical one.

2 Measurement Setup
The first proposed MIMO OTA methodology was agreed in Los Angeles [3]. The methodology is based on anechoic chamber and fading emulator. 
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Figure 1. MIMO OTA Anechoic Chamber based Methodology.

The measurements were done in Oulu, Finland, during December 2010. The test system consists of a radio channel sounder, a power splitter, radio channel emulators, power amplifiers, OTA antennas, an anechoic chamber, and a number of cables (Figure 2). The DUT antenna was a movable vertical dipole. It was moved in 2 cm steps. The channel model was SCME single cluster with different angular spreads. Channel emulator was EB Propsim F8, and the channel measurement was done by EB Propsound multidimensional radio channel sounder.
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Figure 2. Test Setup for the Measurement Campaign.

3 Results 

Figure 3 shows the theoretical and measured spatial correlation in different antenna separations and with different angular spreads. The channel model in the measurement was a single cluster with nominal angle of arrival (AoA) of zero degrees and with Laplacian shaped power azimuth spectrum. AoA of 0° means that the cluster was located in the broad side direction of the receiving virtual antenna array. Root mean square (rms) azimuth spread of the cluster varied from 5 degrees to 45 degrees. The result shows that the actual correlation follows the theoretical one quite well when antenna separation is less than 0.7 wavelengths.
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Figure 3. Measured and theoretical spatial correlation, different angular spreads, different antenna separations.
4 Conclusion
This contribution presented measurement results showing the actual spatial correlation with different angular spreads. The result shows very good match between the measured and theoretical curves. It confirms that the proposed methodology is suitable of emulating desired spatial characteristics of the radio channel.
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