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1. Introduction
It was agreed in [1] to provide simulation results of the TM9 rank indication tests for further evaluation in the last RAN4 meeting. In this document, we provide our RI reporting test results for reference and share our views on the test metric selection. 
2. Discussion
The results of candidate metrics proposed in [2]-[7] are provided with both baseline receiver (MRC for Rank-1, MMSE for Rank-2) and advanced receiver. Related simulation assumptions are listed in [8] and the following test metrics are to be evaluated: 
· γ1=TRA /TR1 and γ2=TRA /TR2 
· γ=TRA /min(TR1 , TR2 ) 
· β=(TRA –min(TR1, TR2))/abs(TR2-TR1) 
· γ1=TRA /TR1 and TRA >min(TR1, TR2) 
Fig. 1 and Fig. 2 show γ1, γ2, γ and β at different SNRs with different receivers for low and high antenna correlation cases respectively. Detailed simulation results can be found in the attached excel sheet.
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Fig. 1. γ1, γ2, γ and β of RI reporting test under low antenna correlation
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Fig. 2. γ1, γ2, γ and β of RI reporting test under high antenna correlation
The following observations can be made from the figures:
1)  For the Rel-8/9 RI test metric (γ1 and γ2), although γ2 slopes down like a saw-tooth at very low SNR range, the difference between baseline receiver and advanced receiver is negligible under low antenna correlation case. However, advanced receiver which provides a better performance over baseline receiver in high antenna correlation and high SNR case is obviously discriminated by this test metric.
2)  For the minimum throughput based metric γ, it works only when the throughput of fixed rank-1 is lower than that of fixed rank-2 at low SNR and low antenna correlation case. We do not see that happens in our results, so there is no change to the Rel-8/9 test metric, which means it would face the same issues.
3)  The rank switch SNR is about 10dB for baseline receiver and 8dB for advanced receiver in simulation under low antenna correlation case. Therefore it seems fine to use the metric β as the RI test metric at the current SNR test points even though it makes a large fluctuation at SNR range from 4dB to 14dB.
4)  In our view it is difficult to find an advanced receiver which can greatly improve rank-1 throughput, so different receivers with fixed rank-1 transmitting share almost the same performance, that is to say, using metric γ1 would avoid receiver dependent shortcomings of the Rel-8/9 test metric. We can tell from the figures that γ1 is stable over all the evaluated SNR regardless of antenna correlation or receivers. It would be beneficial to take γ1 as the RI test metric due to its stable and reliable characteristic.
Based on the above discussion, we propose that:
Proposal 1:

Consider  as the eDL-MIMO RI test metric to overcome the discrimination issues of the Rel-8/9 methodology.
In addition “The throughput obtained based on UE reported RI should be no lower than the minimum throughput of fixed rank-1 and fixed rank-2” is a restrictive condition to guarantee positive rank adaptation gain in the RI test.
Proposal 2:

There is another reasonable option that considering β as the RI test metric if all vendors’ UEs could manage to keep their rank switch SNRs away from the testing SNRs.
3. Conclusions
In this contribution, we provided our eDL-MIMO RI reporting results and further discussed the candidate metrics for RI test in LTE-A, and our proposals are:
Proposal 1:

Consider  as the eDL-MIMO RI test metric to overcome the discrimination issues of the Rel-8/9 methodology.

In addition “The throughput obtained based on UE reported RI should be no lower than the minimum throughput of fixed rank-1 and fixed rank-2” is a restrictive condition to guarantee positive rank adaptation gain in the RI test.
Proposal 2:

There is another reasonable option that considering β as the RI test metric if all vendors’ UEs could manage to keep their rank switch SNRs away from the testing SNRs.
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