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1. Introduction

The work on MIMO OTA has been progressing with measurement campaigns using reference devices and reference antennas. As part of this work the SCME Umi and Uma channel models have been chosen. In earlier measurements during the study item phase it was discovered that there were different assumptions being made for the base station antennas which led to significant differences in the test environments making comparison of results very difficult.
As a result of this the MIMO OTA group asked the RAN4 base station experts for advice on selecting a representative base station antenna to use for further evaluations. This resulted in the selection of a cross polarized array with 45 degree slant. The current definition of this is given in [1] and was most recently updated at this meeting in R4-130881 to remove the ambiguity concerning BS correlation as follows:
The emulated base station antennas shall be assumed to be dual polarized equal power elements with a fixed 0λ separation, 45 degrees slanted.

The slant 45 degree antenna is an “X” configuration and is modelled as an ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed to vary as a function of the path angle of departure.  This foreshortening with AoD is a typical slanted dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 8.5-1.
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Figure 8.5-1, X antenna gain assumption (a) Linear gain (b) dB gain

In the most recent measurement campaign using this base station antenna assumption many labs experienced severe difficulty in maintaining a link using the UMa model with the “bad” reference antenna. Subsequent analysis of the UMa parameters led to the realization that the mean angle of departure defined in the model was around 90 degrees. This mean AoD in conjunction with the selected scatterers provided the desired angles of arrival. However, in order to create the test conditions for MIMO OTA it is necessary to add the base station antenna characteristics to the propagation conditions to create a realizable field. Unfortunately, the combination of the UMa angles of departure with the selected cross polarized antenna resulted in a signal where the two antenna elements appear to be nearly fully correlated. In the forced rank 2 test environment with the “bad” antenna this proved too difficult an environment leading to the dropped calls.
2. Proposed solution
It has been proposed and is the current working assumption that the interim solution to the combination of cross polarized antennas and the Uma propagation model is to modify the Uma model by subtracting 15 degrees from the mean angle of departure. This reduces the correlation from 95% to around 75%. This makes the channel much easier to establish and maintain a connection, yet is still high enough correlation to be more challening than the UMi model at the device under test.
In view of the current findings the following questions have resulted:

1. The MIMO OTA group would like to confirm the current assumption of cross polarized antenna still the preferred antenna topology?

2. Assuming the answer to question 1 is yes then MIMO OTA group asks if RAN4 has a view of the proposed modification to the mean AoD of the Uma propagation conditions by 15 degrees?

3. Furthermore it has been suggested by some companies that a 15 degree modification would still not represent the likely AoD in a typical three sectored array and perhaps a different angle giving the same desired correlation may be more appropriate. Does RAN4 have a view of alternative mean AoDs to reflect typcial network operation? 
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