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1. Introduction
As an important enhancement approach for LTE system, MU-MIMO has attracted significant attention and has been discussed intensively throughout the contributions proposed by several companies [1-5]. In LTE Rel-8, SU and MU transmission are supported by different transmission modes which are configured via higher layer signaling. The MU-MIMO transmission scheme with suboptimal codebook restricted precoding granularity as well as insufficient information in DL control signaling exhibits marginal gain over SU transmission. The DM-RS based multi-layer transmission is introduced in Rel-9. Multiple layers can be assigned to the same UE or multiple co-scheduled UEs by dynamic rank adaptation, DM-RS port indication and configuration of DM-RS scrambling initialization ID. The similar mechanism can be extended to support higher order DL MIMO transmission in LTE-A.
2. Discussion
Single cell MU-MIMO would be beneficial for the scenarios with high load, if only rank1 transmission is supported for each of the co-scheduled UEs. However, as up to 8 layers will be supported in LTE-A, the overall system performance would still benefit from the increased number of enabled layers per scheduled UE, especially in the cases when the number of active UEs with high geometries is relatively small [6]. Therefore, it’s necessary to introduce a MU-MIMO transmission scheme for LTE-A, even though high load scenarios are considered to be less likely to occur in the initial phases of LTE deployments.
In Rel-8 the SU and MU-MIMO are supported by different transmission modes which are configured semi-statically by higher layer. Thus, the SU and MU transmission schemes could be optimized independently. However, the dynamic nature of instantaneous channel state as well as practical traffic patterns encourage to adopt a transmission mode with which both flexible scheduler and efficient signaling are enabled. In order to support MU-MIMO efficiently, it’s a natural choice of making MU-MIMO an extension of SU-MIMO, if a unified transmission mode enabling dynamic SU/MU-MIMO switching is feasible. In Rel-9, MU-MIMO can be implemented based on SU-MIMO with additional control signaling, such as DM-RS port indication and DM-RS scrambling initialization ID. Being aware of the allocation of its own DM-RS port and DM-RS scrambling initialization ID, the desired layer(s) can be detected regardless the existence of co-scheduled UE. Since multi-port DM-RS based transmission is also supported in LTE-A, the similar mechanisms designed for dual-layer beamforming are still applicable for LTE-A. 
In the case when no explicit signaling is indicated regarding the DM-RS port assignment of co-scheduled UE, both SU and MU-MIMO can be supported with the same control signaling in a unified transmission mode. However, each of the UEs in MIMO transmission can not assume that the remaining DM-RS antenna ports are not associated with PDSCHs assigned to other UEs.
3. Conclusions
Since multiple DM-RS ports will be introduced to support MIMO transmission in LTE-A, the transmission mechanisms similar to Rel-9 might be re-used. It’s a natural choice of making MU-MIMO an extension of SU-MIMO. Considering the timeframe of Rel-10, re-use of Rel-9 mechanisms with minimal impact on specification is preferable. 
Based on the considerations above, we propose:

· MU-MIMO can be implemented based on SU-MIMO with additional control signaling, such as DM-RS port indication and DM-RS scrambling initialization ID in Rel-9.
· A unified transmission mode enabling dynamic SU/MU-MIMO switching is desirable for LTE-A.
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