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1 Introduction

Seven downlink transmission mode are defined in LTE system as following: [1]
1. Single-antenna port; port 0 

2. Transmit diversity 

3. Open-loop spatial multiplexing 

4. Closed-loop spatial multiplexing 

5. Multi-user MIMO 

6. Closed-loop Rank=1 precoding 

7. Single-antenna port; port 5 
Those means that the seven downlink transmission modes are responsible for the seven DL MIMO scenarios. It is necessary to determine which mode is suitable to be applied in MIMO OTA testing. 

The objective of this contribution is to suggest utilizing Mode1 and Mode4 in MIMO OTA testing and design the appropriate test approaches.
Since there is only one antenna applied in the LTE MIMO UL transmission modes. The UL transmission scenarios are out of consideration in this contribution.
2 DL Transmission Modes in MIMO OTA Testing
In those seven downlink transmission mode, mode1, mode2, mode4 and mode7 are the typical UE transmission modes. 
Mode1 is the transmission mode of Single-antenna port 0. The baseline scenario for SISO system can be considered in this scenario. The receive diversity of UE MIMO system can also be tested in this mode. It is necessary to apply Mode1 in MIMO OTA testing.  
Mode2 is the transmission mode of Transmit diversity. The main characteristics of this mode are:
· In Release8, the transmit diversity scheme of 2 transmit antennas is SFBC. The transmit diversity scheme of 4 transmit antennas is SFBC+FSTD.
· The transmit diversity scheme using the classical Alamouti coding could enhance the transmission reliability by sending increasingly a copy of the data stream with different coding.
· The distance between antennas would be large enough (ie. 4λ or 10λ) to guarantee the small transmit correlation.
From the UE receiving aspect, we can use Mode 1 instead of Mode 2 in the MIMO OTA testing. 
Mode7 is the transmission mode of Single-antenna port 5. This transmission mode uses the beamforming technology. The main characteristics of this mode are: 

· The EUT estimates the equivalent channel by using DRS. 
· For mode7, the beamforming often uses the λ/2 distance between antennas. 

From the UE receiving aspect, we can use Mode 1 instead of Mode 7 in the MIMO OTA testing. 

Mode4 is the transmission mode of Closed-loop spatial multiplexing. The main characteristics of this mode are:
· In Release8, there are the maximum 2 codewords and using the precoding technology.
· Codebook is used to reflect the transmit coefficient. 
· The large distance between antennas is significant to guarantee a small transmit correlation.
For the TRS testing, for instance, each antenna could be measured separately and then combined in the post processing. In Closed-loop spatial multiplexing mode, we consider that the measurement results for each antenna would be mapping into each data stream. 
3 Conclusion
This contribution is proposed to clarify the MIMO OTA testing with different DL transmission modes. We suggest utilizing Mode1 and Mode4 as the typical scenarios in MIMO OTA testing and we recommend to design the different test methods for the Mode1 and Mode4 respectively.
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