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1. Introduction

This paper provides further analysis of channel model implementation towards identifying the underlying causes of the observed differences between RTS and MPAC as most recently discussed in [1]
2. Discussion
In [1] it was shown that the validated temporal correlation between three different implementations of the SCME channel models are in very close alignment when validated using the reference vertical dipole. Within CTIA further work is ongoing to develop pass/fail limits for channel model validation as discussed in [2] and [3].
Keysight has since performed further analysis on the target values for PDP and temporal correlation to investigate any sensitivity to choice of starting phases.
2.1 Temporal correlation

The temporal correlation is measured according to the procedure in [4] subclause 8.3.2.2 using a vertical dipole of a signal transmitted from a vertical OTA antenna which in turn is fed by a signal containing both streams in accordance with the base station antenna assumptions in [4] subclause 8.5. For that reason the validation signal contains both polarizations. The formula for temporal correlation is therefore defined as:
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 are the complex amplitudes (amplitude and phase) of the sinusoids of each faded stream 1 and 2, respectively. Since there is more than one polarization, [image: image7.png]|a,(d) + a(z)



 will depend on the choice of the initial phases. Therefore, in that case the [image: image9.png]R(7)



 curve will depend on the initial phases. Figure 1 shows the temporal correlation for two cross-polarized streams obtained using the formula above. There are two curves, each corresponding to a different set of initial phases that have clear differences.
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Figure 1. Temporal correlation for Umi based on two different sets fo random initial phases
It should be noted these sets of phases were not chosen as the worst case but simply illustrate that the reference curves are a function of phase selection. The impact of differences in performance due to the different curves is not well understood and will anyway be a function of the DUT antenna pattern convolved with the test signal.

2.2 PDP

A similar exercise was carried out for PDP. Figure 2 shows the computed PDP for 40 instances of the geometric implementation of UMa and UMi. For each instance the initial phases were chosen completely randomly according to the definition in [5] subclause 5.3.2 step 8. The discontinuous horizontal lines indicate the ideal cluster power as a reference.
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Figure 2. PDP for UMa and Umi for 40 instances of the channel models

Tables 1 and 2 show the results numerically for UMa and UMi. The last two columns show measures of the dispersion of the cluster power when the initial phases are random.

Table 1. Variation in PDP as a function of channel model instance for UMa
	Cluster
	Mean cluster power error (dB)
	Std. deviation (dB)
	Difference between maximum and minimum cluster power (dB)

	1
	-0.2
	0.2
	1.0

	2
	-0.3
	0.1
	0.6

	3
	-0.1
	0.2
	0.8

	4
	-0.1
	0.1
	0.7

	5
	0.1
	0.2
	0.9

	6
	0.6
	0.3
	0.9


Table 2. Variation in PDP as a function of channel model instance for UMi
	Cluster
	Mean cluster power error (dB)
	Std. deviation (dB)
	Difference between maximum and minimum cluster power (dB)

	1
	-0.2
	0.2
	0.5

	2
	0.0
	0.2
	0.8

	3
	0.0
	0.2
	0.8

	4
	0.0
	0.2
	0.7

	5
	0.0
	0.2
	0.7

	6
	0.2
	0.2
	0.7


As with the temporal correlation there is clear evidence that the resulting target cluster power is a function of the choice of initial phases.
3. Conclusions and recommendations
It can be seen from the analysis in Figure 1 and 2 that both the temporal correlation and the PDP vary as a function of initial starting phases of the sinusoids. The implications of these variations on device performance is not well understood but it is known from [1] that the impact is a strong function of the antenna characteristics of the device with only a few observed outlier results from 84 measured antenna cuts.
In order to fully specify the test environment for MIMO OTA it is therefore necessary to further specify the starting phases to be used to fully define the reference curves used in the channel model validation.
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