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 Matsushita Electric (Panasonic)
1. Introduction
In order to improve cell spectral efficiency in the downlink, Multi-User MIMO (MU-MIMO) is a promising technology and will be discussed in #55. We discuss MU-MIMO assumptions and indication of the precoding vector.
2. MU-MIMO assumptions
In order to improve spectral efficiency, SRD[1] describes that “IEEE 802m shall further support single-user and multi-user MIMO techniques”. Considering the tradeoff between the signaling overhead and the complexity, we think following MU-MIMO assumptions are reasonable for SDD[1].
· Codebook of Single-User MIMO (SU-MIMO) should be re-used
A codebook-based feedback can minimize UL overhead. Detailed codebook scheme of MU-MIMO and SU-MIMO should be discussed at stage 3.
· MS should have an MMSE 
MS assumption has an huge impact on the spectral efficiency. In order to utilize MU-MIMO capability, it is appropriate to introduce an MMSE. 
Base on above assumptions, we emphasize the necessity of precoding vector indication in the downlink as SDD text.
3. Indication of the precoding vector
The MMSE receiver can improve the spectral efficiency compared to the MRC receiver especially in case of highly correlated antenna elements or precoding beams [2], because MMSE receiver can suppress the influence from spatially multiplexed users. In order to suppress the interference, MMSE receiver needs both the desired precoding vector and the interfering precoding vector. Followings are potential precoding vector indication schemes [3].
· Explicit indication

Dedicated control channel informs the desired/interfering precoding vector. In this case, non-precoded common pilot is used and the data signal for desired/interfered MS is precoded by the desired/interfering precoding vector respectively.
· Implicit indication

Dedicated pilot is precoded by the desired/interfering precoding vector. In this case, the data signal is precoded by the same precoding vector as dedicated pilot.
According to above observations, the choice of precoding vector indication scheme is highly related with the pilot allocation of common and dedicated pilot. Since the allocation of common and dedicated pilot should be considered with channel estimation accuracy and CQI measurement etc, the choice of the precoding vector indication should be discussed at stage 3. On the other hand, SDD should describe the necessity of the precoding vector indication in DL in order to improve the MU-MIMO performance.
4. Conclusion
In this contribution we express the necessity of the precoding vector indication for MU-MIMO and recommend describe the following text to SDD. 
---------------------------- Begin Proposed Text -------------------------------------------------------------------------

11.xxx
In the downlink MU-MIMO, the interfering precoding vector with the explicit signaling and/or implicit signaling shall be transmitted.
---------------------------End of Text Proposal -----------------------------------------------------------------------
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