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1. Introduction
In RAN4, MIMO channel correlation matrices have been agreed for both the DL-MIMO [1] and UL-MIMO [2] for up to 4x4 setup. This includes three different correlation values, namely low correlation, medium correlation and high correlation. For medium correlation case, 0.9 is given at the UE and 0.3 is given at the BS. Note that for UL-MIMO [2], the medium correlation values have been put into the brackets. In this contribution, we study the singular values for 4x4 MIMO channels with medium correlation values.   
2.Discussion
2.1 Absolute singular values
In this subsection, the sorted singular values for a 4x4 MIMO channel with medium correlation have been plotted in Figure 1. The simulations are done with 1000 runs, and the MIMO channel realizations are normalized.
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Figure 1 Absolute singular values for 4x4 MIMO channel with medium correlation
2.2 Relative singular values 

In this subsection, the sorted relative values between the largest singular value and the 2nd largest singular value, and the relative values between the largest singular value and the 3rd largest singular value for a 4x4 MIMO channel with medium correlation are plotted in Figure 2. The simulations are done with 1000 runs, and the MIMO channel realizations are normalized.
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Figure 2 Relative singular values for 4x4 MIMO channel with medium correlation
3.Conclusions
In this contribution, we have shown simulation results on singular values (both the absolute values and relative values) for 4x4 MIMO channel with medium correlation values at both the BS and UE. It is shown that the MIMO channel is almost always ill-conditioned and performs rank-1 transmission or rank-2 transmission at most. Note that this problem will become more significant when considering 8x8 DL-MIMO case where more streams need to be transmitted. One quick remedy for this is to lower the medium correlation value at the UE (e.g. 0.9(0.7).  This issue, however, needs further careful study and discussion.
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