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1. Introduction

For Rel-12 SU-MIMO WI, there is no agreements on whether new CSI tests should be introduced. In this paper, we provide our study on SU-MIMO CQI/RI test with R-ML receiver for discussion.
2. Simulation results
With advanced R-ML receiver, the demodulation performance is much improved when compare with the baseline MMSE receiver. Therefore new demodulation tests for SU-MIMO can be used to rule out bad receiver implement. In other words, receiver implement with bad performance can not pass the test requirements since there is a large difference between MMSE and R-ML receivers. Similarly, for CQI/RI test, if there is also a large difference between MMSE and R-ML receiver, new CSI test for R-ML can be introduced to differentiate different receiver implementations. Otherwise, if the difference is small, it is not necessary to introduce new CSI test for SU-MIMO.
To verify the difference of feedback CQI of rank-2 SU-MIMO between MMSE and R-ML, we use the throughput ratio between rank-2 and rank-1 as a metric. Rank-2 performance is based on MMSE and R-ML receivers respectively and rank-1 is based on MMSE only since rank-1 performance is the same for MMSE and R-ML. In the simulation, the following assumptions are used:

· Number of cells: 1 cell (Single-cell scenario)
· Transmission mode: TM4

· Channel model: EPA5

· MIMO antenna configuration: 2x2 Low/Medium correlation

· Transmission rank: Fixed Rank-1 and Fixed Rank-2
· Feedback mode: PUCCH 1-1
· Receiver type: MMSE, R-ML
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Figure 1. Throughput ratio between rank-2 and rank-1, EPA5 2x2 Low
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Figure 2. Throughput ratio between rank-2 and rank-1, EPA5 2x2 Medium
Figure 1 is the simulation results for low correlation channel. From the results of Figure 1, it is seen that for the throughput ratio of rank-2 over rank-1, R-ML is larger than MMSE. However, the gain of R-ML is quite small (about 5%). If throughput ratio is used as test metric, it is not easy to differentiate MMSE and R-ML.
Figure 2 is the simulation results for medium correlation channel. It is seen that the difference between R-ML and MMSE is larger than low correlation channel (about 10%). However, for most SNR range considered, the throughput ratio is less than 1.0, i.e., rank-1 is better than rank2. So in this SNR range, rank-1 will be used thus it is not rank-2 SU-MIMO working range. Although for SNR > 25dB, rank-2 is better than rank-1, however it is not an appropriate SNR range for performance test.
From above analysis we can see that the throughput ratio between rank-2 and rank-1 is not a suitable test metric for SU-MIMO CQI tests. The performance difference between MMSE and R-ML is not large enough to differentiate them. In the following, the reported CQI is considered as a test metric. If the reported CQI statistics (for example, median CQI) of R-ML is significantly different from MMSE for SU-MIMO, some form of CQI statistics could be used as a test metric.
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Figure 3. Reported CQI ratio for EPA5 2x2 Low channel, SNR=18dB
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Figure 4. Reported CQI ratio for EPA5 2x2 Medium channel, SNR=26dB
Figure 3 is the reported CQI distribution for low correlation channel at SNR=18dB. Figure 4 is the reported CQI distribution for medium correlation channel at SNR=26dB. It is seen that the most reported CQI are the same for MMSE and R-ML. the difference is that MMSE report more lower CQI and R-ML report more higher CQI. For low correlation channel, the reported median CQI is 10 for MMSE and 11 for R-ML respectively at SNR=18dB. For medium correlation channel, the reported median CQI is 11 for both MMSE and R-ML at SNR=26dB. The reported median CQI difference is small (or the same) for low and medium channel. Therefore median CQI is not a feasible test metric for CQI test
For Rel-12 SU-MIMO, the demodulation performance is much improved such that R-ML receiver has a large gain over baseline receiver MMSE. However, for CQI adaptation test, R-ML does not have enough performance gain to differentiate the two receivers. We propose not to introduce new CQI tests for Rel-12 SU-MIMO.
Proposal 1: For Rel-12 SU-MIMO WI, no new CQI test is introduced. Current CQI test in 36.101 for MMSE receiver is used for advanced SU-MIMO receiver.
Similar to a CQI test, if a new RI test can differentiate the MMSE receiver and R-ML receiver for Rel-12 SU-MIMO, the RI test should be introduced. Otherwise, it is not necessary to introduce a new RI test for SU-MIMO. In the following RI simulation, the used assumptions are:

· Number of cells: 1 cell (Single-cell scenario)
· Transmission mode: TM9
· Channel model: EPA5

· MIMO antenna configuration: 2x2 Low/Medium correlation

· Transmission rank: Fixed Rank-1, Rank adaptation
· Feedback mode: PUCCH 1-1
· Receiver type: MMSE, R-ML
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Figure 5. Throughput ratio between rank adaptation and rank-1, TM9, 2x2 Low
[image: image6.emf]18 20 22 24 26 28 30

0.9

0.95

1

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

SNR



throughput ratio of rank adaptation over rank 1, TM9, EPA5 2x2Medium, adaptive CQI

 

 



1, MMSE



1, R-ML


Figure 6. Throughput ratio between rank adaptation and rank-1, TM9, 2x2 Medium
Figure 5 is the throughput ratio gamma1 (throughput ratio between rank adaptation and fixed rank-1) for EPA5, 2x2 low correlation channel. Figure 6 is the throughput ratio gamma1 for medium correlation channel. From figure 5 results it is seen that the gain of R-ML is quite small for low correlation channel. For medium correlation channel (results in figure 6), the gain of R-ML is larger for high SNR range. However, the high SNR range is not feasible for performance test.
Since the gain of R-ML for RI test is not large enough to differentiate MMSE and R-ML receiver at feasible test SNR range, we propose no new RI test is introduced for SU-MIMO. Currently RI test for baseline MMSE receiver can be reused for Rel-12 SU-MIMO WI.
Proposal 2: For Rel-12 SU-MIMO WI, no new RI test is introduced. Current RI test in 36.101 for MMSE receiver is used for advanced SU-MIMO receiver
3. Conclusion
In this contribution, we provide our simulation results and considerations on SU-MIMO CQI/RI test. It is proposed that no new CQI and RI tests are introduced. CQI/RI test for baseline MMSE receiver can be used for advanced receiver of SU-MIMO.
Proposal 1: For Rel-12 SU-MIMO WI, no new CQI test is introduced. Current CQI test in 36.101 for MMSE receiver is used for advanced SU-MIMO receiver.
Proposal 2: For Rel-12 SU-MIMO WI, no new RI test is introduced. Current RI test in 36.101 for MMSE receiver is used for advanced SU-MIMO receiver.
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