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1 Introduction

In previous contributions [3] [4], we pointed out that it is necessary to consider seven DL transmission modes in MIMO OTA testing. Since even for the same testing parameter, the testing methods and procedures are different under different DL transmission modes. This contribution proposes seven TRS testing approaches under seven DL transmission modes respectively. Meanwhile, we suggest making decision for TRS testing which kinds of modes should be used to evaluate the radiated performances.
2 TRS testing methods with different DL Transmission Modes
In SISO OTA system, TRS testing always is time-consuming and occupies a lot of resources. However, in LTE and HSPA MIMO OTA testing, there are different TRS testing methods under different seven DL transmission modes. [1] The following sections describe how to deal with TRS testing under every DL transmission mode. 
Here we use the DUT with two antennas (Antenna1 and Antenna2) as example to illustrate TRS testing procedures. 
1.  TRS testing under Mode 1: Single-antenna port 0.
1) DUT is under receive diversity and uses antenna 1 and antenna 2 to receive data stream simultaneity to obtain  TRS results. 
2) DUT use one antenna for TRS testing is optional to get the performance baseline and compare the performance with 1. 
2. TRS testing under Mode 2: Transmit diversity. 
1) DUT is under receive diversity and uses both antennas to receive data stream simultaneity for TRS testing.
3. TRS testing under Mode 3: Open-loop spatial multiplexing. 
Assumption of this testing conditions: BER=1% ( 0.2%, and time length is at least have 20000 bits. 
1) BS transmits two data streams at the same time. If data stream 1 meets the assumption of testing conditions, then the TRS of data stream 1 could be obtained. 
2) BS transmits two data streams at the same time. If data stream 2 meets the assumption of testing conditions, then the TRS of data stream 2 could be obtained. 

3) BS transmits two data streams at the same time. If the sum of data stream 1 and 2 meets the assumption of testing conditions, then the whole TRS of two data streams could be obtained. 
The purpose of 3）is to compare the performance with 1）and 2).  So 3）is optional. 

4. TRS testing under Mode 4: Closed-loop spatial multiplexing. 
Assumption of this testing conditions: BER=1% ( 0.2%, and time length is at least have 20000 bits. 
TRS testing under Mode 4 is as same as Mode 3. [3]
5. TRS testing under Mode 5: Multi-user MIMO. 
BS transmits single data stream under Mode 5 Multi-user MIMO. DUT should use all the antennas to receive data stream. This procedure is similar with those in Mode 2 and Mode 6. Then TRS results will be obtained.

1) DUT is under receive diversity and uses antenna 1 and antenna 2 to receive data stream simultaneity. Then TRS results will be obtained.

6. TRS testing under Mode 6: Closed-loop Rank=1 precoding. 
BS transmits single data stream under Mode 6 Closed-loop Rank=1 precoding. DUT should use antenna 1 and antenna 2 to receive data stream. This procedure is similar with those in Mode 2 and Mode 5. Then TRS results will be obtained.

1) DUT is under receive diversity and uses antenna 1 and antenna 2 to receive data stream simultaneity. Then TRS results will be obtained.

7. TRS testing under Mode 7: Single-antenna port 5. 
This transmission mode uses the beamforming technology. BS transmits single data stream under Mode 7 Single-antenna port 5. DUT should use one antenna or two antennas to receive data streams. This procedure is similar with those in Mode 1. Then TRS results will be obtained.

1) DUT is under receive diversity and uses antenna 1 and antenna 2 to receive data stream simultaneity to obtain TRS results. 

2) DUT use one antenna for TRS testing is optional to get the performance baseline and compare the performance with 1. 

3 Conclusion
This contribution proposes seven TRS testing approaches under seven DL transmission modes respectively. Meanwhile, we suggest making decision for TRS testing which kinds of modes should be used to evaluate the radiated performances and the detailed testing procedures.
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