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In the opinion of the Topical Working Group on MIMO OTA of COST action IC1004, members of which have a continuous track record in channel analysis and modelling from COST207, COST231, and COST259 onwards to COST2100, a channel model with omnidirectional incidence [1] and well-mixed polarisations when used for MIMO OTA purposes has little value in predicting terminal performance under realistic circumstances.

Certainly, such a model, also known as isotropic, can aid determining antenna efficiencies. But, the actual spatial structure of the mobile radio channel, polarisation properties inclusive, are completely ignored, although the modelling effort over the last ten years has concentrated on the directionality in the spatial structure of the mobile channel, see e.g. [2]-[6], [12]. At present, COST action IC1004 organises an action-wide cooperation on detailing the polarisation properties, the results of which are awaited by the Topical Working Group on MIMO OTA.

The directionality and polarization of the channel is important even for SISO systems, see e.g. [13], and introducing MIMO the spatial and polarisation properties of the the channel becomes crucial to performance.  During the last session of the Topical Working Group on MIMO OTA of COST IC1004 on the 28th and 29th of September in Gent, Belgium, documents where tabled that unequivocally demonstrate

1. the large difference a clustered spatial model with modest XPR values has on device performance (measured in the framework of absolute throughput) depending on the antenna design [10] whereas well-mixed isotropic channel models, under otherwise identical conditions, hardly produce any difference during the MIMO OTA tests;

2. the large spread in XPR values measured in built-up areas from one measurement position to another, despite the average values over all locations possibly being close to zero [11]. Other examples of non-zero and varying XPR values obtained from measured data are given in [7] - [9].Together, these documents again show that clustered spatial channel models with highly varying polarisation properties are a fact of (daily) life and add to this that realistic channels do impact device performance depending on the antenna characteristics. Well-mixed omnidirectional channel models, in contrast, are shown not to provide this type of discrimination.

It has been argued that the power angular spectrum may be isotropic on average, e.g. due to random orientations of mobile devices, although this is clearly not the case for all types of devices.  However, it is important to realise that the MIMO system (e.g., algorithms in the device, adaptive antennas, resource allocation algorithms in the network) has to operate in the instantaneous channel, not the average channel.  Hence, the instantaneous channels created by the emulation system need to be realistic with respect to number of waves, polarisation, angle of arrival, amplitude, phase, etc., and in addition, the transition from one instantaneous channel to the next has to be realistic as well.  The latter is important for channel estimation and tracking algorithms in the device.

Another important reason for insisting on non-isotropic spatial channel models is that the present trend to real-time antenna adaptation, for tuning, band-switching etcetera, may soon extend to polarisation tuning which will be a clear improvement in situations with non-zero XPR values. We fear that allowing omnidirectional models, with no discriminative power whatsoever regarding polarisation issues, will hamper these developments, as incentives to achieve certified performance improvements are removed. Actually, we fear that any technology advance with respect to real-time optimising antenna patterns to the actual instantaneous spatial channel structure, or advanced baseband processing making use of this structure, will be hampered with omnidirectional MIMO OTA channel models, again because of the lack of discrimination in the conformance testing.
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