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1. Introduction
The main purpose of the study item for the MIMO OTA testing [1] is to establish 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 verify the proposed MIMO OTA testing methodologies, test results of the round robin tests for HSPA devices which support the receive diversity were summarized [3]. A new work plan of the round robin test for LTE MIMO devices was proposed and the test plan has been under discussion [4].  Based on these round robin test results, the final solutions for the MIMO OTA testing will be discussed and defined.
However, the scope of the MIMO OTA testing is still not clear. This may lead to adoption of incorrect testing conditions for the MIMO OTA testing. Therefore, clarification of the target of the MIMO OTA testing is urgently needed. In this contribution, we discuss the target of the MIMO OTA testing considering the testing conditions which should be defined so that the MIMO OTA testing allow us to adequately evaluate MIMO gain over the SIMO mode. We also contemplate the draft requirement for MIMO OTA performance evaluated by the MIMO OTA testing which will be established as it should be. We focus on our proposed draft requirement as an example of the final requirement for the MIMO OTA performance in order to maximize value which will be extracted from the LTE MIMO OTA round robin test.  
2. Target of MIMO OTA Testing
There are lots of indispensable factors, such as the coverage area, quality of network service, peak data rate, for mobile network operators to enhance user experience of their operating network. Particularly, the throughput performance is vital element for mobile network operators. Therefore, the MIMO functionality, which enhances the throughput performance, should be considered in the MIMO OTA testing.  

Figure 1 shows the conceptual diagram of throughput performance corresponding to downlink signal level with adapting different modulation schemes.  As shown in the figure, the peak data rate and large MIMO gain can be achieved around the BS with adapting the 64 QAM, and the throughput performance is decreased as the UE recedes form the BS with changing lower modulation schemes.  In order to design the mobile network, it is necessary to evaluate the UE OTA performance over the coverage area in order to assess the peak data rate in the cell center and the expected throughput in the cell edge.  
In table 2, the target of the MIMO OTA testing is summarized.  As shown in the table, the UE OTA performance under three scenarios corresponding to the assumed UE location, such as cell center, middle, and edge, should be evaluated in the MIMO OTA testing.  As for the cell center scenario which is one of the most remarkable scenarios of MIMO functionality, the peak throughput performance (MIMO gain over SIMO) is characterized. Note that the cell edge performance can be evaluated by the TRS measurement.
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Figure 1  Conceptual diagram of throughput performance corresponding to downlink signal level.
Table 1  Target of OTA testing

	Scenario

for UE location
	Downlink

signal level
	OTA methodology
	Figure of merit
	Purpose of OTA testing

	Cell center
	Excellent
	MIMO OTA
	Throughput
	To characterize peak throughput

(MIMO gain over SIMO)

	middle
	Good
	
	
	To characterize throughput

which users experience in most situations

	Cell edge
	Poor
	
	
	To characterize cell-edge throughput

	
	Very poor
	SISO/SIMO OTA
	TRS
	To characterize cell edge performance


3. Discussion
The final goal of the MIMO OTA discussion is to specify the requirement for the MIMO OTA performance evaluated by the MIMO OTA testing.  The target of the MIMO OTA testing should be taken into account for the final requirement so that the MIMO OTA testing should be performed in the three scenarios corresponding to the assumed UE location in the coverage area as mentioned above.  
In table 2, a draft requirement for the MIMO OTA performance evaluated by MIMO OTA testing is listed.  We propose to evaluate the MIMO OTA throughput performance in the three conditions for the downlink signal levels, considering the assumed UE location.  As a cell-center region scenario, the high downlink signal level with adapting high modulation scheme (64 QAM) is defined so that the high throughput performance with the MIMO gain can be specified as the requirement.  As a cell edge scenario, the low downlink signal level with adapting low modulation scheme (QPSK) is defined.  As a scenario between a cell-center region and cell-edge region where users will exist in most situations, the middle downlink signal level with adapting low modulation scheme (16QAM) is defined. Utilizing the draft requirement for the MIMO OTA performance, the UE OTA performance over the network can be evaluated by the MIMO OTA testing.
The test plan of the round robin test for LTE MIMO devices has been under discussion, and the requirement for the MIMO OTA performance will be discussed and specified based on the results of the round robin test.  Therefore, we propose to finalize the test plan considering the draft requirement for MIMO OTA performance based on the target of the MIMO OTA testing.
Table 2  Draft requirement for MIMO OTA performance evaluated by MIMO OTA testing 
	Assumed UE location
	Downlink signal level
	MCS
	Expected throughput

	Cell center
	High

( Z [dBm])
	High

(64 QAM)
	zz [Mbps]

(z [%])

	middle
	Middle

(Y [dBm])
	Middle

(16 QAM)
	yy [Mbps]

(y [%])

	Cell edge
	Low

(X [dBm])
	Low

(QPSK)
	xx [Mbps]

(x [%])


4. Conclusion
In this contribution, we discussed the target of the MIMO OTA testing considering the testing conditions which should be defined so that the MIMO OTA testing allow us to adequately evaluate MIMO gain over the SIMO mode.  As the target of the MIMO OTA testing, we expect that the MIMO OTA testing allows us to evaluate MIMO performance for the varied types of usage scenario corresponding to the downlink signal level in order to characterize user experience in the service area. We have to note that the cell-center scenario is one of the most remarkable scenarios for achieving the peak throughput by the MIMO functionality. We also proposed the draft requirement for MIMO OTA performance evaluated by the MIMO OTA testing based on the three scenarios corresponding to the assumed UE location. 
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