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1
Background
The discussion on measurement uncertainty topics in the MIMO OTA WI [1] has attained progress with the approval of a CR to TR 37.977 [2] in [3].  The WF from RAN4 #77 has identified the following open items on the MU topic:
· Fading channel emulator output uncertainty

· AWGN flatness within LTE band

· Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth

· Channel model implementation

· Uncertainty associated with the stirring method and number of subframes

· Stability, linearity, noise figure, mismatch, gain elements associated with the use of external amplifiers
This paper focused on the channel model implementation uncertainty element and recommends a possible simulation-based approach to provide input to the discussion.
2
Discussion

When emulating the propagation conditions in a MIMO OTA test environment, the sources of channel model implementation error can be numerous, and their impact on the statistics of the emulated environment can be measured utilizing the channel model verification techniques defined in Clause 8 of TR 37.977 [2].
To quantify the impact of the deviation of these statistical parameters from the expected values, it is useful to consider these deviations’ impact on the MIMO OTA figure of merit.  If, as an assumption, we consider that the FoM is a power value necessary to reach a particular outage throughput target (i.e. a sensitivity search), then the units of the MU element are those of power (dB).  Tracing this back to the channel model parameters, which include a mixture of elements with power units (such as XPR and per-tap power of the PDP) as well as non-power quantities (such as spatial correlation, temporal autocorrelation, per-tap delays, and delay spread).
Considering spatial correlation as an example, this paper recommends defining a simulation study of the impact of artificially introduced errors to the channel model on the simulated FoM.  The receiver assumptions in this proposed study can be aligned with current RAN4 demodulation work.  The metric of interest in this study is the FoM delta as a function of the introduced CM errors.  Given this relative nature of the metric, a simulation study can be helpful.
To illustrate this proposal, the SCMe UMa channel model was used.  We have introduced a vector of random, uniformly distributed errors in the mean angle of arrival for each cluster.  The distribution of these errors was taken as +/- 10 degrees.  A number of realizations of the spatial correlation function are plotted in Figure 1 below.
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Figure 1: Spatial correlation of SCMe UMa with introduced PAS error

The errors’ impact can also be traced in the temporal autocorrelation function, as shown in Figure 2 below.
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Figure 2: Temporal autocorrelation of SCMe Uma with introduced PAS error

In approach such as this can be used to develop a set of simulation assumptions for the CM implementation uncertainty study with a view toward narrowing down the possible variables as much as possible.  The following areas would benefit from further discussions:
1. Simulated UE antenna assumptions (ideal omni, CTIA reference antennas possible)

2. Artificial error vectors per CM parameter (PDP, XPR, spatial correlation, temporal autocorrelation) and a derivation of a small number of test cases for each parameter

3. Baseline UE receiver assumptions

4. Test case parameters (simulated UE positions and orientations)
3
Conclusions
This paper presented a recommendation for a simulation study of CM implementation uncertainty.
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