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1. Introduction

In the WF [1] of RAN4 #72bis meeting, there were 2 options for multi-cell whitening verification test. In this paper, we give our views on SU-MIMO multi-cell whitening verification test based on the simulation results.
2. Simulation results and discussion
To test the multi-cell whitening, in [2], the throughput ratio between multi-cell and single cell is used as test metric. For single cell case, the throughput between whitening and no whitening are almost the same. However, for multi-cell case, the noise pre-whitening can improve the throughput performance. So the throughput ratio between multi-cell and single cell with noise whitening will be larger than the throughput ratio without noise whitening. If the throughput ratio difference of these 2 cases is large enough to differentiate them, this is a good test metric for noise whitening test. However, if the difference is not large enough to differentiate them, we should consider other option of test metric.
Figure 1 shows the throughput ratio of 2-cell over single cell. The interfering cell has an interference level of INR=6.24dB and CQI adaptation is used for both single cell and 2-cell. Transmission mode is TM3 as the same in [2]. It is noted that since the throughput ratio is between 2-cell and 1-cell, SINR instead of SNR is used. From the simulation results, it is observed that with noise whitening, the throughput ratio gamma is larger than throughput ratio of that without noise whitening. However, we can see that the difference is not too much. If the throughput ratio is used as the test metric, the difference is not large enough to differentiate the ratio of with noise whitening and without noise whitening. Moreover, the test setup is a completed test setup since 2 simulations are required to get the throughput ratio. So the throughput ratio is not a good metric for multi-cell SU-MIMO demodulation test.
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Figure 1. Throughput ratio between 2-cell and single cell, with and without noise whitening
In [2], there is another option for multi-cell SU-MIMO noise whitening verification test. Basically, the large noise whitening effect of 1x2 channel for MMSE-IRC receiver is re-used to differentiate the performance difference between with noise whitening and without noise whitening. 
Figure 2 is the simulation results for QPSK 1/3 (MCS5), 1x2 Low interfering cell. Figure 3 is the simulation results for QPSK 2/5 (MCS6), 1x2 Low interfering cell. Figure 4 is the simulation results for QPSK 2/5 (MCS6), 1x2 Medium interfering cell. However, since the serving cell has 2x2 Medium channel, so the low correlation at Rx has no impact on the receiver performance. Figure 3 and Figure 4 has same performance.
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Figure 2. Throughput performance of multi-cell SU-MIMO, parameters option 1
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Figure 3. Throughput performance of multi-cell SU-MIMO, parameters option 2
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Figure 4. Throughput performance of multi-cell SU-MIMO, parameters option 3

Table 1 is the noise whitening gain for different parameter option. Compare to MCS5, MCS6 provide larger noise whitening gain. We slightly prefer to use MCS6 for test configuration. However, the performance gain is not significant, maybe other interfering signal level can be considered.
Table 1. Noise whitening gain

	
	Gain

	
	MCS5, 1x2 Low interf.
	MCS6, 1x2 Low interf.
	MCS6, 1x2 Medium interf.

	MMSE
	1.61dB
	2.65dB
	2.65dB

	R-ML
	0.95dB
	1.14dB
	1.14dB


Proposal 1: For Rel-12 multi-cell SU-MIMO demodulation test, consider the following test setup for whitening verification:

· Serving cell: EVA70, 2x2 Medium channel, TM3, QPSK 2/5 (MCS6).

· Interfering cell: EVA70 1x2 Medium channel, TM1, 16QAM 1/2.
· FFS interference level
3. Conclusion
In this contribution, we provide our simulation results and considerations on multi-cell SU-MIMO noise whitening verification test for R-ML receiver. Option 2 in [1] can be used for multi-cell SU-MIMO demodulation test.
Proposal 1: For Rel-12 multi-cell SU-MIMO demodulation test, consider the following test setup for whitening verification:

· Serving cell: EVA70, 2x2 Medium channel, TM3, QPSK 2/5 (MCS6).

· Interfering cell: EVA70 1x2 Medium channel, TM1, 16QAM 1/2.
· FFS interference level.
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