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1. Introduction

In RAN4 #73 meeting, it was agreed that the RI test for SU-MIMO will be investigated with modified medium correlation (ref. [1]). Based on the investigation results, the feasibility of rank test for SU-MIMO receiver will be concluded. In this paper, we provide our study on SU-MIMO 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 baseline MMSE receiver. So the demodulation test requirements for SU-MIMO can be used to rule out the bad receiver implementation. In other words, receiver implementation with bad performance can not pass the test requirements since there is a large difference between MMSE and R-ML receiver. Similarly, for RI test, if there is also large difference between MMSE and R-ML receiver, the RI test for R-ML can be introduced to differentiate different receiver implementation. Otherwise, if the difference is small, it is not necessary to introduce new RI test for SU-MIMO.
To verify the reported switch SNR point between rank-1 and the rank-2, we use the throughput ratio between rank-2 and rank-1 as the test metric. Rank-2 use MMSE and R-ML receiver respectively and rank-1 only use MMSE since rank-1 has the similar performance for MMSE and R-ML. In the simulation, the same assumptions as in [1] are used.
Table 1. Simulation assumption
	Parameter
	Value

	System bandwidth
	10MHz

	Transmission mode
	TM3

	MIMO channel configuration
	EPA5, 2 x 2, modified medium correlation

	Number of cells
	1 (only serving cell)

	Channel model
	EPA5

	CRS configuration
	2 CRS

	PCFICH
	CFI=2

	Maximum number of HARQ transmissions
	1

	Reporting periodicity
	5ms

	PCFICH/PDCCH detection
	Ideal detection

	CQI
	Follow

	RI reporting
	Fixed Rank 1, Fixed Rank 2, Follow Rank

	Resource allocation
	Full band (50 PRB)

	Cyclic prefix
	Cyclic prefix

	Receiver
	MMSE, R-ML

	Tx EVM
	6%

	Channel estimation
	MMSE channel estimation


Figure 1 is the simulation results of throughput ratio between fixed rank-2 and fixed rank-1. From the results, it is seen that for the throughput ratio between rank-2 and rank-1, R-ML is larger than MMSE. However, the gain of R-ML is quite small (about 7%). For MMSE receiver, the switch SNR point between rank-1 and rank-2 is about 21.5dB, and for R-ML receiver, the switch SNR point between rank-1 and rank-2 is about 19.0dB. Consider the implementation impairment margin, this high SNR working point is not a good test point.
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Figure 1. Throughput ratio between rank-2 and rank-1, TM3, EPA5, 2x2 modified medium
For the RI test metric of throughput ratio gamma1 (throughput ratio between rank adaptation and fixed rank-1) and gamma2 (throughput ratio between rank adaptation and fixed rank-2), 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 new RI test for SU-MIMO. 
Figure 2 is the throughput ratio gamma for TM3, EPA5, 2x2 modified medium correlation channel for MMSE and R-ML receiver respectively. Since MMSE and R-ML have the similar throughput performance for rank-1, and R-ML has better performance than MMSE for rank-2, so for low SNR, gamma2 of MMSE is larger than gamma2 of R-ML, but for high SNR, gamma1 of MMSE is smaller than gamma1 of R-ML. Moreover, the difference is quite small (about 0.1), it is difficult to set a value to differentiate MMSE and R-ML receiver. 
Proposal 1: For Rel-12 SU-MIMO WI, no new RI test is introduced.
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Figure 2. Throughput ratio gamma value, TM3, EPA5, 2x2 modified medium
3. Conclusion
In this contribution, we provide our simulation results with modified medium correlation channel and considerations on SU-MIMO RI test. It is proposed that no new RI tests are introduced. 
Proposal 1: For Rel-12 SU-MIMO WI, no new RI test is introduced.
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