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Discussion
1  Introduction
The WI for SU-MIMO performance enhancement [1] is approved in March RP meeting. The study of R-ML techniques from the NAIC SI has shown the potential to improve SU-MIMO performance, as compared to LMMSE.
The LMMSE and R-ML are techniques to receive the transmission of multiple layers. Let’s first check the current 36.101 tests and take FDD mode as example, it is seen that there are several cases,
· 8.2.1.3, OLSM including CA,
· 8.2.1.4.2 and 8.2.1.4.3, CLSM,
· 8.3.1.2, TM9,
· 8.3.1.3.3, TM10.
A simple way is to configure the receiver using R-ML and run simulation on the above tests to get the new SNR reference values. But there are some questions we need to truly figure out. For example, the R-ML is the receiver to completely outperform LMMSE in all scenarios with a certain gap? Or it is a receiver type which is good in some particular scenarios?
In below, the TM9 is studied with different configurations to compare performance between R-ML and LMMSE techniques. The open loop is checked, for fair comparison of using same MCS level. And at the end, we give our observation and test suggestion. 
2  SU-MIMO simulation study by TM9 
In the simulation, the EVA 5Hz and 2x2 MIMO are configured. The performance of R-ML and LMMSE are compared by different MCS index and MIMO correlation, and the results are all based on realistic channel estimation and noise estimation. The throughput curves are generated by 2500 subframes.
Let’s check MCS 24 with low correlation at Fig. 1. There are around 1.2dB and 0.9dB improvement at 90% and 70% of the max throughput, respectively, by R-ML. The MCS 19 at Fig. 2 shows that, both curves are very close to each other, which is about 0.3dB and 0.1dB improvement respectively at 90% and 70% of the max throughput. The MCS 13 at Fig. 3 also shows the gain of 0.4dB and 0.1dB. For MCS 5 at Fig. 4, the LMMSE is even better than the R-ML at the region below 70% throughput. At Fig. 5 for MCS 2, it is seen that the LMMSE is better than the R-ML around 0.1~0.3dB.
In reality at the closed loop operation, the UE may possibly only report rank one at low SNR. Then it may not actually see the case of LMMSE outperforming R-ML. However, the evaluation by open loop may have shown the basic property of R-ML.
The Fig. 6 up to Fig. 10 show the performance in medium correlation, which is alpha = 0.3 and beta = 0.9. It is seen that the R-ML has substantial gain over LMMSE at higher MCS, and the gain decreases as MCS is smaller.
The change of Doppler frequency is not evaluated in the simulation. From the available results in above, the R-ML is not always the winner. Furthermore, the experience from previous RAN4 study shows that, the results from different companies may usually vary over 1~2dB, or even more. Then, the R-ML may be suitable for the test at higher SNR scenario.
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           Fig. 1, MCS 24, low correlation                  Fig. 2, MCS 19, low correlation
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Fig. 3, MCS 13, low correlation                  Fig. 4, MCS 5, low correlation
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     Fig. 5, MCS 2, low correlation
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           Fig. 6, MCS 24, medium correlation              Fig. 7, MCS 19, medium correlation
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           Fig. 8, MCS 13, medium correlation               Fig. 9, MCS 5, medium correlation
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         Fig. 10, MCS 2, medium correlation

3  Conclusion 
It is observed that,
Observation 1: The performance of R-ML and LMMSE are quite comparable at low correlation, and SNR < 20dB.
Observation 2: Under medium correlation, the R-ML has gain over LMMSE in a wider SNR region.

Proposal 1: Define the new demodulation test at high SNR region to capture the gain of R-ML.
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