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1. Introduction
A work item of the MIMO OTA testing for multi-antennas mounted on UE/MS was agreed in RAN 63 meeting [1].  One of the main purpose of the work item is to finalize commonly acceptable testing methodologies in terms of complexity and cost-effectiveness in order to adequately evaluate the overall MIMO performance of mobile terminals equipped with multi-antennas for the receive diversity and MIMO transmission [2]. In order to achieve the purpose of the work item, number of testing methodologies has already been proposed and they are summarized in [3].  On the other hands, it is required that single criteria for the MIMO OTA testing shall be defined over different testing methodologies.

In this contribution, we compare the MIMO OTA testing parameters for the anechoic and reverberation chamber based methodologies and analyze the impact for the MIMO OTA throughput due to the different testing parameters.
2. Anechoic and reverberation chamber methodologies
With respect to the prospective MIMO OTA testing methodologies, a number of investigations have already been proposed and they are summarized in [3]. Meanwhile, we have developed MIMO OTA testing systems, the MIMO OTA testing system in an anechoic chamber and that in reverberation chamber as shown in [4]. Utilizing the testing systems, we can directly compare the test results obtained form these testing methodologies using the same DUTs under the same testing conditions.

The MIMO OTA testing parameters, which effect throughput performance, for the anechoic and reverberation chamber based methodologies are listed in Table 1.  In order to find out which parameter is critical for the MIMO OTA throughput, comparison test with conducted and OTA testing with different testing parameter were conducted.  The special channel models and eNode B emulator setting is configured according to [3]

Table 1 Comparison table for MIMO OTA testing parameter of AC and RC methodologies 

and comparison test results 
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XPR : 0dB

	XPR
	0 dB
	0/9 dB
	9 dB*
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Umi

	BS Antennas
	Un-correlated
	Un-correlated/
Defined
	Defined
	Defined
	

	2D/3D
	3D
	2D
	2D
	2D
	Reference : R4-66AH-0008 [5]


* Power ratio of V and H polarization is within 1 dB with XPR 9dB setting.
** Power ratio of V and H polarization is around 9 dB with XPR 9dB setting.
3. Discussion
Table 1 shows the comparison test result with different testing parameters.  At first, we focus on the DPD (power delay profile) for each spatial channel models.  The comparison test was performed with conducted testing using the PDP for the spatial channel models.  As shown in Table 1, we can’t find remarkable difference with different PDP.  Therefore we can assume that the PDP is not essential factor for the MIMO OTA throughput.

Secondly, we focus on the PAS (power angular spectrum).  The PAS is compared with OTA testing.  Please note that the XPR was set as 0dB to analyze the difference of PAS.  As shown in Table 1, we can’t find remarkable difference with different PAS.  Therefore we can assume that the PAS is not essential factor for the MIMO OTA throughput.

Third, we focus on the XPR (cross polarization power ratio).  SCME Umi channel model with XPR of 0 and 9 dB was utilized for the testing.  As show in Table 1, we can’t find remarkable difference with different XPR for the Umi.  We can assume that it’s due to the power ratio of V and H polarization, since it is within 1 dB even though 9dB was set for the XPR.  Therefore we can assume that the XPR for the Umi is not essential factor for the MIMO OTA throughput.  On the other hands for the Uma, it’s important since we will have around 8dB of the power ratio of V and H polarization.  
Finally, we focus on the 2D/3D.  As shown in [5], we can find that the two MIMO OTA methodologies have a good agreement in the throughput curves as long as the same test settings.  Furthermore, more than 85% of thrity-eight DUTs resulted in less than ±1dB in the throughput difference.

Based on the comparison test results, we can find that we have the same results for different testing methodologies, such as the 3D uniform distribution with exponential decay (total delay spread of 90 nsec) in the reverberation chamber, the single cluster model with Extended Pedestrian A (EPA) or SCME Umi and Uma in the anechoic chamber, and the SCME Umi with 0/9dB for XPR, and Uma with 0dB for XPR.  Thus we can conclude that the two prospective MIMO OTA methodologies based on an anechoic chamber and a reverberation chamber can co-exist with defining single criteria for the MIMO OTA solutions.
4. Conclusion
In this contribution, we compared the MIMO OTA testing parameters for the anechoic and reverberation chamber based methodologies and analyze the impact for the MIMO OTA throughput due to the different testing parameters.  Based on the comparison test results, we can find that we have the same results for different testing methodologies, such as the 3D uniform distribution with exponential decay (total delay spread of 90 nsec) in the reverberation chamber, the single cluster model with Extended Pedestrian A (EPA) or SCME Umi and Uma in the anechoic chamber, and the SCME Umi with 0/9dB for XPR, and Uma with 0dB for XPR.  Thus we can conclude that the two prospective MIMO OTA methodologies based on an anechoic chamber and a reverberation chamber can co-exist with defining single criteria for the MIMO OTA solutions.
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