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1. Introduction

In general, SU-MIMO scheme increases a peak/average UE throughput by transmitting multiple data streams in a same time/frequency band. On the other hand, MU-MIMO scheme provides higher peak/average system throughput by exploiting multi-user scheduling gain in spatial domain. These two MIMO schemes can be used according to the situation to exploit their own benefits. In LTE, those two schemes have been agreed to be used in semi-static manner for a UE perspective to optimize the feedback accuracy. However, it is also agreed that dynamic SU-/MU-MIMO switching is supported in Rel-9 dual-layer beamforming since the precoded orthogonal DM-RS allow the transparency between SU-MIMO and MU-MIMO. 
As agreed that DM-RS is used in Rel-10 as similar to dual-layer beamforming in Rel-9, it is needed to investigate further on mode switching between SU-MIMO and MU-MIMO to see the benefit of employing dynamic switching . In addition, it seems that the supporting of dynamic switching needs to be separated to downlink transmission aspect and feedback aspect since the DM-RS based downlink transmission can be seen as the same regardless of the transmission mode to a UE so that dynamic switching may be possible automatically. In this contribution, we more focus on the mode switching from the downlink transmission point of view. 
2. Dynamic switching vs. semi-static switching
Since the cell-specific RS is used in Rel-8, the downlink control signaling should be different according to the MIMO transmission mode if different downlink control information is included such as precoding and/or EPRE power ratio indicating the existence of co-scheduled UE. Therefore, DCI formats are optimized for each transmission mode in Rel-8. Due to the blind detection/decoding complexity of PDCCH, semi-static mode switching across the MIMO modes seems reasonable. Otherwise, huge size of universal DCI format that can support SU-/MU-MIMO at the same time should be employed for the supporting of dynamic switching which implies that unnecessary information is transmitted always in the universal DCI format for a specific transmission mode. In the precoded DRS-based downlink transmission, the power offset indicator for MU-MIMO supporting is not needed anymore, therefore MU-MIMO transmission with SU-MIMO DCI format is possible. To further optimize the MU-MIMO performance, orthogonal DM-RS can be employed for allowing co-channel interference suppression at a UE receiver. In this case, a UE needs to know that which DM-RS port is used for the UE, thus requiring DM-RS port indicator. This type of SU-/MU-MIMO switching is already supported in Rel-9 dual-layer beamforming mode.
If a MU-MIMO mode is supported with the same DCI format of SU-MIMO, followings can be the benefits of employing dynamic SU-/MU-MIMO switching:

· Higher scheduling flexibility: since it is possible to allocate a time/frequency resource to a single UE or multiple UEs, scheduling is more flexible according to each UE’s buffer status and number of active UE in a cell.

· No mode switching duration: in general, a fall-back transmission is used during the mode switching period. Therefore, system throughput can be degraded if the mode switching is occurred frequently and/or the mode switching period becomes longer. Given this situation, the dynamic SU-/MU-MIMO switching may avoid unnecessary system throughput loss due to the fall-back transmission.
· Low UE complexity: in downlink transmission point of view, a UE receiver can employ a single receiver irrespective of the transmission mode so that a UE design complexity can be minimized by using universal DCI format supporting both SU-/MU-MIMO.
Observation: considering the benefits from the dynamic SU-/MU-MIMO switching with reasonable overhead of universal DCI format, supporting dynamic switching between SU-MIMO and MU-MIMO in precoded DRS-based system seems quite attractive in downlink transmission perspective. However, feedback aspect should be further discussed whether universal feedback can exploit the gain in each transmission mode.
3. Conclusions
In this contribution, we discussed on mode switching between SU-MIMO and MU-MIMO. From the discussions, our view can be summarized as follows:
· Supporting dynamic SU-/MU-MIMO switching is beneficial in downlink transmission point of view especially under the precoded DRS-based system

· The universal feedback for both SU-/MU-MIMO support should be further discussed independently with downlink control signaling
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