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1 Introduction

Performance evaluation of MMSE-IRC receiver for TM9 is discussed in [1][2]. It shows that for the cell-edge UEs, 22% gain can be achieved over the Release 8 baseline MMSE receiver. This contribution discusses using CRS for covariance matrix estimation for TM9 as well as Release 8 transmission modes.

2 Discussion
In [1], for TM9 MMSE-IRC receiver, two ways to calculate the noise plus interference covariance matrix and their performance evaluations are given.
· Data signal based covariance matrix estimation

In this scheme the covariance matrix is estimated by averaging the correlation of the received signal at the data resource element excluding CRS and CSI-RS. Performance of MMSE-IRC receiver based on this covariance matrix suffers degradation when the residual cross-covariance terms cannot be neglected.
· DM-RS based covariance matrix estimation
In this scheme the covariance matrix is estimated after the DM-RS channel estimation. The DM-RS signal is subtracted before calculating the noise and interference correlation. Thus the cross-covariance between current layer signal of interest and the rest signal terms are eliminated. But in the case of multi-layer transmission, the cross-covariance terms between other layer signal of servicing cell and the rest still exist which may degrade the performance. Also as the number of available DM-RS samples is very limited within one RB, the covariance matrix estimation error could degrade the performance.
Another way to estimate the noise and interference matrix is based on the CRS. Compared with the two estimation schemes mentioned above, the CRS based scheme has the following advantage.
· Cross-covariance terms from current servicing cell are removed.

· CRS channel estimation can be more accurate. This can be translated to less covariance matrix estimation error.

· Higher density of CRS in time/frequency provides more averaging accuracy. 
· Release 8 MMSE-IRC has to use CRS for covariance matrix estimation, so using the same estimation scheme in TM9 will simplify the UE implantation.

· In some scenarios CRS based MMSE-IRC will also benefit control channels.
3 Conclusion
When the performance of MMSE-IRC receiver is evaluated, the CRS based covariance matrix estimation scheme should also be considered and its performance should be compared with data and DM-RS based schemes.
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