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1. Introduction
It was shown in [1] that the radiated spatial channel model validation procedure in section 8.3.2.3 of [2] which is also used in the CTIA MIMO OTA Test Plan is not sensitive to the choice of random polarization phases. The correct choice of these phases is known to have a large impact on throughput of several dB [3]. The reason the existing validation method is insensitive to the choice of random polarization phases can be derived from mathematical modelling of the channel where it can be seen that when only one transmit and receive polarization is used for the validation, the channel model statistics are not dependent on the correct choice of random polarization phases.

Figure 1 shows a simulation of spatial correlation for ten random sets of polarization phases for the validation conditions defined in [2] using one vertical Tx antenna and two vertical Rx antennas. It can be seen that there is no observable dependency on the choice of random phases.
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Figure 1: Spatial correlation for UMi for different initial phases using V polarized Tx antennas.
Figure 2 shows the same set of random phases but using two Tx antennas, cross polarized with 45 degree slant as per the antenna configuration used for throughput testing. The Rx antennas remain as vertical only. It can be seen from Figure 2 that there is an obvious dependency of spatial correlation with the choice of random polarization phases. The ten seeds used for this simulation were random and not chosen to illustrate a worst case.
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Figure 2: Spatial correlation for UMa for different initial phases using Tx antennas slanted 45 degrees.
2. Discussion

An alternative simulation is shown in Figure 3. In this case the Tx antenna is vertically polarized but the Rx antennas are cross polarized with 45 degree slant.
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Figure 3: Spatial correlation for UMa for different initial phases using Rx antennas slanted 45 degrees.

In order to fully validate the radiated spatial correlation it seems evident that the existing procedure needs to be modified to include more than one polarization in order to be sensitive to the choice of random phases. The introduction of more than one polarization could be done at the Tx side, Rx side or both. It would seem pertinent to adopt the cross polarized 45 degree slant Tx configuration since this is what is used for the throughput measurements. On the Rx side, simple omnidirectional vertical dipoles could be used as in the simulation of Figure 2 however these are insensitive to directional signals and so a more complex Rx antenna system might provide a more thorough validation of the radiated spatial field. One possibility might be to make use of the CTIA reference antennas which have directional properties.

3. Conclusions

As currently specified in [1] the spatial correlation validation method will not give information about the choice of initial phases made by the test system implementation. That choice is important because it affects the spatial correlation, and therefore, the measured throughput in a MIMO OTA test using more than one polarization.

In order to fully understand if different test methods and implementations of test methods have correctly generated the ideal spatial correlation it will be necessary to carry out further channel model validation using more than one polarization e.g. using the Tx antenna configuration for the MIMO OTA throughput tests and possibly with directional Rx antennas more closely matching a real UE than a vertical dipole.

The impact of different spatial correlation implementations will impact throughput in ways that are a function of the DUT antenna and so it is not possible to predict the impact of random phase selection unless a reference Rx antenna system is defined. This may therefore be one reason for the differences in tests system accuracy discussed in [4] are a function of the DUT antenna pattern.
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