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1. Introduction

In RAN4 #72 meeting, it was agreed that the noise pre-whitening receiver implementation of SU-MIMO demodulation will be verified (ref. [1]) by multi-cell scenario demodulation test. There were several proposals to test the noise pre-whitening for multi-cell SU-MIMO demodulation (ref. [3] and [4]). In this paper, we give our views on SU-MIMO multi-cell demodulation test. Our proposal on SU-MIMO CSI test is also given.
2. Simulation results and discussion
In [3], a relative throughput ratio between multi-cell and single cell was used to verify the functionality of noise pre-whitening. For single cell scenario, the throughput is the same between noise pre-whitening and no noise pre-whitening. But for multi-cell scenario, since there is a relative high interference cell, the throughput with noise pre-whitening is better than without noise pre-whitening. So the throughput ratio between multi-cell and single cell with noise pre-whitening is larger than that of without noise pre-whitening. This ratio can be used as a test metric to verify the whitening functionality of multi-cell SU-MIMO demodulation test.
Figure 1 is the throughput ratio of 2-cell over single cell. The interfering cell has interference level of INR=6.24dB, this interference level is just an example for test only. CQI adaptation is used for both single cell and 2-cell, with and without noise pre-whitening. From the simulation results it is seen that with noise whitening, the throughput ratio gamma is larger than that of without noise pre-whitening. However, we can see that the difference is not too much. If the throughput ratio is used as the test metric, the difference may not be enough to differentiate the ratio of with noise pre-whitening and without noise pre-whitening except in very high SINR. Since at high SINR, for 2-cell without noise pre-whitening, the CQI feedback in interference limited and the throughput is saturated, thus the throughput ratio of 2-cell over single without noise pre-whitening is decreased.
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Figure 1. Throughput ratio gamma between 2-cell and single cell, with and without noise pre-whitening
In [4], another test configuration was proposed to multi-cell SU-MIMO demodulation test. Basically, the large noise whitening effect with 1x2 interference channel for the MMSE-IRC receiver is re-used to differentiate the performance difference between noise pre-whitening and no noise pre-whitening. FRC TM3 for serving cell transmission and TM1 for interfering cell transmission are used for multi-cell SU-MIMO demodulation test.
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Figure 2. Throughput performance of multi-cell SU-MIMO, with and without noise pre-whitening
Figure 2 is the throughput performance comparison of multi-cell SU-MIMO for different receiver configurations. It is seen that with noise pre-whitening, both MMSE and R-ML receiver have large performance gain over without noise pre-whitening. So the test method proposed in [4] is a good method to test SU-MIMO demodulation performance with multi-cell interference. The difference between noise pre-whitening and no noise pre-whitening can be easily differentiated. Additionally, there is also roughly 0.6 dB gain of R-ML with whitening over MMSE with whitening. Therefore we slightly prefer the use of the method in [4] to test the noise pre-whitening functionality for multi-cell SU-MIMO demodulation.
Proposal 1: For Rel-12 multi-cell SU-MIMO demodulation test, consider the following test setup:

· Serving cell: EVA70, 2x2 medium channel, TM3, QPSK 1/2.

· Interfering cell: EVA70 1x2 low channel, TM1, 16QAM 1/2
In the way forward [1], there were no agreements on the CQI and RI test of SU-MIMO. According our investigation of various scenarios for SU-MIMO CQI and RI test with R-ML receiver, it is our conclusion that there is no a good test metric and test scenario to differentiate the baseline MMSE receiver and advanced R-ML receiver (ref. [2]). So we propose no new CQI and RI test for SU-MIMO should be introduced. CQI and RI tests for baseline MMSE receiver will be used for advanced SU-MIMO receivers as well.
Proposal 2: For Rel-12 SU-MIMO WI, no new CQI and RI test should be introduced. Current CQI and RI tests in 36.101 for MMSE receiver can be re-used for advanced SU-MIMO receivers.
3. Conclusion
In this contribution, we provide our simulation results and considerations on multi-cell SU-MIMO demodulation test. The test setup configuration in [4] can be used for multi-cell SU-MIMO demodulation test. Furthermore, it is proposed no new CQI and RI tests are introduced, CQI/RI test for baseline MMSE receiver can be re-used for advanced receiver R-ML.
Proposal 1: For Rel-12 multi-cell SU-MIMO demodulation test, consider the following test setup:

· Serving cell: EVA70, 2x2 medium channel, TM3, QPSK 1/2.

· Interfering cell: EVA70 1x2 low channel, TM1, 16QAM 1/2

Proposal 2: For Rel-12 SU-MIMO WI, no new CQI and RI test should be introduced. Current CQI and RI tests in 36.101 for MMSE receiver can be re-used for advanced SU-MIMO receivers.
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