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1 Introduction

In RAN4#72 meeting the agreement made for SU-MIMO on CSI requirement from [1] is the following.

· CSI tests

· FFS if to introduce the RI test.

· FFS if to introduce the CQI test

In this contribution we continue the study on the CSI reporting on CQI and RI with further clarification on how to define CSI test scenario for SU-MIMO receiver in this WI.
2 Test proposals
It has been evaluated with low and medium correlation for follow rank and fixed rank 1 and rank 2 in [3] and the observation for medium correlation is the switching point could be too high to have a good test point. In order to better evaluate the switching point for all SU-MIMO receivers we modify the medium correlation as listed in the table below.
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 for different correlation types are given in Table B.2.3.2-1 from [4]. Figure 1 shows the TP results with follow rank and fixed rank 1 and 2 together with follow CQI and PMI with TM3 under EPA5 with such modified medium correlation as shown in following table with CWIC with pre- or post-IC CQI reporting, ML with pre-IC CQI reporting and IRC receivers.
Table B.2.3.2-1
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(a) CWIC with post-IC CQI reporting                          (b) ML
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(c) CWIC with pre-IC CQI reporting                    (d) IRC
Figure 1 TP with follow rank and fixed rank 1 and rank 2 for CWIC with pre-IC/post-IC CQI reporting and ML, IRC receivers
Then we use the same legacy methodology to calculate gamma 1 as shown in Figure 2. 
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Figure 2 Gamma 1 with SU-MIMO receivers and IRC receiver
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Figure 3 Rank 2 probability for follow rank for different SU-MIMO receivers
And in Figure 3 we show the rank 2 probability reported by follow rank for different SNR points with CWIC with pre- and post-IC CQI reporting, ML with pre-IC CQI reporting and IRC receiver. With the gamma 1 value shown in Figure 2 it’s easy to find a good test point between SNR range 15~20dB for SU-MIMO receivers over IRC receiver but it can’t really prevent bad CQI reporting for CWIC. In order to better utilize the test to both verify the proper CQI reporting for CWIC and also guarantee a good switching point for CWIC receiver we also propose to have the probability of rank2 reported by follow rank defined for CWIC receiver only as shown in Figure 3 between SNR range 5~12dB.
Observation 1: With modified medium correlation it’s easy to find a good test point to differentiate the SU-MIMO receivers from IRC receiver between SNR range 15~20dB.
Observation 2: With modified medium correlation the probability of reported rank 2 from follow rank can both verify the proper CQI reporting and also guarantee the switching point of CWIC receiver
Proposal 1: Define a new RI test with modified medium correlation with gamma1>1.05 under 20dB for all SU-MIMO receivers and a probability of reported rank 2 from follow rank to be > 45% between SMR 5~12dB for CWIC receiver 
3 Conclusions

In this contribution we provide analysis and simulation results for SU-MIMO CSI tests as the following.

RI tests

Observation 1: With modified medium correlation it’s easy to find a good test point to differentiate the SU-MIMO receivers from IRC receiver between SNR range 15~20dB.
Observation 2: With modified medium correlation the probability of reported rank 2 from follow rank can both verify the proper CQI reporting and also guarantee the switching point of CWIC receiver
Proposal 1: Define a new RI test with modified medium correlation with gamma1>1.05 under 20dB for all SU-MIMO receivers and a probability of reported rank 2 from follow rank to be > 45% between SMR 5~12dB for CWIC receiver 
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