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1. Introduction
In RAN1#49bis meeting, some working assumptions were agreed for MU-MIMO [1] on: 
- reusing rank-1 SU-MIMO codebook, 
- keeping same CQI calculation,
- precoding feedback as the rank-1 SU-MIMO and 
- allowing explicit DL signalling for used precoding vector of a scheduled UE. 
However, there are still remaining issues on downlink/uplink signalling. In this contribution, we discuss following control signalling aspects for MU-MIMO according to the e-mail discussion before RAN1#50bis meeting as summarized in [2]:
- DL indication for desired/interfering precoding vector;
- CQI calculation.
2. DL indication for desired/interfering precoding vector
There are possible downlink indication for precoding control in MU-MIMO, desired precoding vector and interfering precoding vector.
Our proposals are following:

· For desired precoding vector, confirmation bit with frequency non-selective is used same as that of SU-MIMO;
· For interfering precoding vector, explicit signalling for only 1 vector is used.
2.1. Indication for desired precoding vector
Regarding indication for desired precoding vector, it is desirable to have much commonality between MU-MIMO and SU-MIMO. Using confirmation bit corresponding to the latest PMI report or the default allocation is proposed as the method to reduce the amount of the signalling. This method is also supported by many companies for SU-MIMO [3][4]. 

Besides, frequency non-selective PMI allocation would be enough on which opinions expressed are aligned during the e-mail discussion before RAN1#50bis meeting. This is reasonable because frequency non-selective allocation would have similar performance compared to frequency selective case, considering less variance of spatial characteristics over frequency domain derived from correlated antenna case as agreed working assumption for MU-MIMO [1]. Therefore, frequency non-selective PMI allocation would provide efficient and robust MU-MIMO operations while keeping the signalling simple and with small overhead.
2.2. Indication for interfering precoding vector
We agree that the information about the interfering vectors provides performance benefit as summarized in [2]. Explicit signalling for interfering precoding vector of subset would provide reasonable trade off between flexibility for scheduling and the cost of singalling overhead. The subset is configured by the higher layer.
In case one UE is co-scheduled with several different UEs in the scheduled PRBs, information for those interfering vectors are necessary to improve reception performance. 
If eNB informs 1 interfering precoding vector for a UE, it covers the cases not only one UE is co-scheduled with the UE, but also cover other operation like rank1 transmission for part of PRBs scheduled to the UE or the single precoding vector are commonly used for the UEs co-scheduled to the UE. Whether other cases are used is up to the scheduler operation but the signalling is not necessary support such operation explicitly.
3. CQI calculation
It has been agreed that CQI calculation and precoding feedback in MU-MIMO are same as the rank-1 SU-MIMO. The single stream SU-MIMO CQI report seems to be accurate enough if the receiver can suppress the multiuser interference according the simulation results [6]. Therefore an additional CQI terms for interference indication in eNodeB would not be necessary.
4. Conclusion
In this contribution, we discussed several issues on downlink/uplink signalling for MU-MIMO. We recommend following:
1. For downlink indication, confirmation bit for desired precoding vector is used same as that of SU-MIMO. This confirmation bit is frequency non-selective. Explicit signalling for only 1 interfering precoding vector should be supported;
2. Keep the working assumption on CQI reporting, namely SU-MIMO rank1 CQI reports used for MU-MIMO.
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