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Background

The two-stage MIMO OTA test method is one option being studied in 3GPP TR 37.976 [1]. For this method, antenna pattern measurement is required. This paper investigates the influence of noise in the antenna pattern measurement on the simulated channel capacity. 
Capacity Error Analysis Results
Two commercial LTE terminals’ antenna pattern are used to do this analysis, Fig. 1 and Fig.2 show the investigated antenna patterns: 
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Fig.1 Antenna pattern in dB of device #1
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Fig.2 Antenna pattern in dB of device #2 
There are several recommendations for the BS configuration in TR 37.976 [1] here we use the following two options:
a) Dual polarized equal power elements with a fixed 0λ separation, 45 degrees slanted.

b) Dual polarized equal power elements with a fixed 4λ separation, 0 and 90 degree polarization. 

There are also recommendations on channel models, here SCME Uma and SCME Umi are used for this investigation.

In order to analyze the influence of the pattern measurement error, random noise is generated at different power levels following complex Gaussian distribution, and added to the investigated antenna pattern. Then we compare the capacity difference relative to the one without adding noise. Below Table 1 to Table 4 give the relative error in percent. (For all the capacity simulation, the SNR is assumed to be 10dB, I also do the simulation at SNR = 25dB, and get very similar results). 
Table 1 Capacity error for BS configuration a) for device #1
	Added noise power (dB)
	Capacity error for Uma (%)
	Capacity error for Umi (%)

	-5
	21.2
	21.8

	-10
	1.2
	1.7

	-20
	0.2
	0.35

	-30
	0.3
	0.26


Table 2 Capacity error for BS configuration b) for device #1

	Added noise power (dB)
	Capacity error for Uma (%)
	Capacity error for Umi (%)

	-5
	21.7
	21.8

	-10
	1.6
	1.76

	-20
	0.2
	0.39

	-30
	0.17
	0.01


Table 3 Capacity error for BS configuration a) for device #2

	Added noise power (dB)
	Capacity error for Uma (%)
	Capacity error for Umi (%)

	-5
	22.5
	23.6

	-10
	2.6
	2.9

	-20
	0.4
	0.15

	-30
	0.3
	0.04


Table 4 Capacity error for BS configuration b) for device #2

	Added noise power (dB)
	Capacity error for Uma (%)
	Capacity error for Umi (%)

	-5
	23.6
	24.61

	-10
	2.5
	2.86

	-20
	0.4
	0.09

	-30
	0.1
	0.15


Conclusion 

The conclusion from Table 1 to Table 4 suggests that noise in the pattern needs to be at least 10 dB below the measured pattern to limit the capacity error to around 2%. Other forms of measurement error such as bias need to be investigated.
Reference
[1] 3GPP TR 37.976 V1.4.0
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