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1 Introduction
The reference antenna for the IL/IT test has been discussed in 3GPP and CITA has defined “good”, “nominal” and “bad” antennas for the different test methodologies. This contribution discusses some considerations about the reference antenna and some provisional suggestions are presented.
For the methodologies based on Anechoic RF chamber, AWGN applied method is also discussed in this contribution.
2 Discussion
2.1 Considerations about the reference antenna
The reference antennas for the IL/IT test are co-polarization, gain imbalance is nearly the same for the three types of antennas. But the real antenna is not so simple, so there’s possibility that some test methodology can distinguish the “good” and “bad” reference antenna, but cannot distinguish other types of “good” and “bad” antenna.
Different gain imbalance of two receiver antennas brings difference to receiver performance, it can be proved by the MIMO theory, and also a simple conductive test can do this work.
The test’s connection and the DUT are set as below:
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Figure 1: Conductive test model to show gain imbalance’s effect to throughput
· CMW500: Two RF out ports, MIMO state, test mode
· SR5500: The channel fading model is straight; each channel with AWGN respectively, the channel correlation is set to 0.
· DUT: 300CH, center carrier frequency 2140MHz (Band 1), 10MHz CBW, DL 50 RBs.
The following data were observed.
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Figure 2: Conductive test results to show gain imbalance’s effect to throughput
It can be seen from the above results that gain imbalance impacts throughput greatly.
And polarization is also a character need to be considered. So it is suggested
1. Gain imbalance and polarization are taken into account for the reference antenna.
2.2 Provisional suggestions to the reference antenna
According to the discussion above, the reference antenna may need further verifications. But some provisional suggestions can be made as following.

The reference antenna can be designed as below:
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Figure 3: Reference antenna suggestion
A multilayer circuit board can be used. Antennas are in the front side and reverse side, separated by the middle-ground layer. Changing the ground size and the angle between the two antennas can obtain different correlation. Gain imbalance can be obtained by adjusting the attenuator.
2.3 Applying AWGN for anechoic chamber methods
In the real environment, there’s possibility that noise comes from any direction and from 3 dimensions. For the MIMO OTA test, if the methodologies based on Anechoic RF chamber is used, the real environment’s characteristic need to be considered. It is suggested:
2. AWGN is sent to all 3D spatial direction’s probes if AWGN is added to obtain a required SNR value.
3. For realistic MIMO OTA performance using methodologies based on Anechoic RF chamber that defined in TR37.977, the DUT is tested for several elevation angles.
3 Conclusion
This contribution discusses some considerations of the reference antenna and gives the following provisional suggestions.

1. Gain imbalance and polarization are taken into account for the reference antenna.
For the methodologies based on Anechoic RF chamber, applying AWGN method is also discussed in this contribution. It is suggested
2. AWGN is sent to all 3D spatial direction’s probes if AWGN is added to obtain a required SNR value.
3. For realistic MIMO OTA performance using methodologies based on Anechoic RF chamber that defined in TR37.977, the DUT is tested for several elevation angles.
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