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1. Introduction

As clarified through the self-evaluation on LTE-Advanced [1], multi-user MIMO (MU-MIMO) is necessary feature to fulfill the ITU requirement for IMT-Advanced w.r.t. average and edge downlink spectral efficiency. In this contribution we show our views on MU-MIMO operation for LTE-Advanced.
2. Discussion
2.1. Precoding for transmission
As discussed for single-user MIMO (SU-MIMO) [2], the demodulation reference signals (DMRS) intended for a specific UE are subject to the same precoding operation, no PMI indication in the downlink would be baseline. This enables sophisticated MU-MIMO operation e.g. Zero-forcing scheme for performance improvement. A possible drawback compared to codebook based precoding transmission is unable to support CRS based operation even when DMRS overhead is concerned or mobility is concerned with time sparse CSI-RS. Note that we propose the component carrier without PDCCH does not have CRS in [3].
2.2. DMRS design for user multiplexing
For DMRS design on Rel-9 Dual-layer beamforming (DL BF), forward compatibility was targeted, which support orthogonal DMRS among UEs via CDM manner. So it is obvious to support orthogonal DMRS for LTE-A MU-MIMO. Non-orthogonal DMRS among UEs may be also supported as scheduler implementation issue.
2.3. Design target for Rel-10 timeline
ITU submission evaluation results [1] indicate that 2 UE multiplexing for 4x2 antenna configuration achieves required target, so this would be baseline for Rel-10 MU-MIMO design. Followings are further detailed discussion topics not explicitly discussed in the evaluation:
A) Whether to support dynamic switching between MU-MIMO / SU-MIMO / CoMP (multi-site SU- or MU-MIMO)
To support it would be better since unified framework for feedback and certain level of alignment with Rel-9 DL BF are intended, even though its performance benefit seems unclear at this moment and may have some difficulty on UE test. Discussion mainly from multi-site operation point of view can be seen in our companion document [4].
B) Whether to allow multiple layers per a UE in orthogonal DMRS based MU-MIMO
This operation can be supported somehow, which enables relatively cleaner design with dynamic switching discussed above. Possible impact to support this would be signalling amount. As discussed through Rel-9 DL BF topic, UE need to know DMRS port(s) for intended layer as well as transmission rank. In order to support full flexibility for allocation of multiple DMRS port(s), required number of bit increases according to the maximum number of layer per UE. However such flexibility is not mandatorily necessary, so somehow design criteria for precoding information filed for 4 antenna ports would be reused, on which limited number of combinations among PMI and transmission layers are supported according to indicated number of codeword.
3. Conclusion
In this contribution, topics for LTE-A MU-MIMO operation are discussed. Our views are:
· Non-codebook based precoding for transmission i.e. no PMI indication is baseline;
· Orthogonal DMRS among UEs is supported;
· Dynamic switching between MU-MIMO / SU-MIMO / CoMP is supported; and
· Operation with multiple layers per UE is allowed.
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