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1 Introduction 
In TS36.101 8.2 section: transmit diversity performance, it uses throughput as the figure of merit. Because the UE includes transceiver hardware circuits and subsequent information processing module except for MIMO antenna, so the UE’s throughput figure depends on all the three parts. Thus the throughput figure can’t give exact evaluation to the MIMO channel, so can’t give design guidance to the MIMO antenna designer.  So it’s useful to find a method to do more exact evaluation of the MIMO design level.
2 Discussion
The MIMO antennas is independent to the air channel from the probability viewpoint, so in the diversity and space multiplexing mode, the sub-antennas of the MIMO antennas  are more uncorrelated each other, it can offer more to the whole wireless channel capacitance. In other word, if the correlation of the MIMO antennas are more weak, we will get more high space multiplexing channel capacitance. So we can use the correlation of the MIMO antenna as the evaluation figure.
We can use following test methods to test the correlation of the MIMO Channel. Figure 1 is the connection diagram. In this methods, we use omni aerial connect to signal generator, and set the signal generator to generate sine wave at the target band such as 2600Mhz.Put the omni aerial and UE into the Anechoic Chamber and keep the distance of omni aerial  to the two antenna equal. Using digital interface such as UART, USB to connect UE’s baseband to the Observer instrument’s input port. The data transferring on the digital interface is raw data, commonly which is baseband IQ signal sampled by baseband AD converter, The format maybe is PCM. This connect method has little influency on the antenna’s radio characteristic. Then we can run the signal generator and save the waveform received in the Observer instruments. We separately do FFT on data from the antenna 1(channel1) and antenna 2(channel2), and got the frequency domain data f1(k) and f2(k), plot these data, like as Figure 2.we define the correlation parameter of two antennas(channels) as c(k),we get the c(k) by following compute method:
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,”K” indicate the frequency, C(k) is a complex number, the modulus of C(k) represents energy correlation in the frequency K, and the argument of C(k) represents time correlation in the frequency K. For visual graph, we do following processing and plot it as Figure 3 shows:

If |C(k)| is >=1

   |C(k)|=1/|C(k)|;

Else if

End

Then, we can do some evaluation on MIMO antenna according above test. For example, If modulus of  C(k) is less than 0.3,we think it has weak correlation in energy, and if argument of C(k) is more than pi/4,we think it has weak correlation in time.
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Figure 1 the connection diagram
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Figure 2 the frequency domain graph
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Figure 3 the amplitude correlation of sub antenna on the frequency dimension
3 Conclusion 
So we advise that use UE’s sub antenna’s correlation parameter to indicate the design level of MIMO antenna, and we can easily get the correlation parameter by above test method. This is meaningful to offer some guidance to the MIMO antenna designer, also is beneficial to improve MIMO UE’s diversity and space multiplexing performance. The correlation parameter test can be optional at the initial stage.
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