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1. Introduction

In RAN1 #58 meeting, it is agreed that the dual-layer beamforming mode in Rel-9 support SU-/MU-MIMO transmission as a single mode which implies that the downlink transmission and associated control signaling are the same regardless of MIMO transmission modes such as SU-MIMO and MU-MIMO [1]. However, by employing orthogonal DM-RS, a UE could detect a co-scheduled UE and estimate interfering channel so that interference mitigation is still possible at the UE receiver. In standardization point of view, a single mode supporting both SU-/MU-MIMO modes could be the transparent SU-/MU-MIMO mode.
In LTE-Advanced, downlink transmission assisted by precoded DM-RS up to 8 layers is possible. Therefore, it is discussed that whether transparent SU-/MU-MIMO mode is still attractive even for higher order MIMO in LTE-Advanced. In this contribution, we discuss on the UE transparency between SU-MIMO and MU-MIMO.

2. Transparent vs. Non-transparent
Supporting transparency between SU-MIMO and MU-MIMO implies that a unified transmission mode (e.g., dual-layer beamforming in Rel-9) could be employed, thereby requiring universal DCI format and/or feedback mechanism. Since the precoded DM-RS allows transparency of the transmission mode in UE perspective, it seems natural to have transparency for the downlink transmission so that a unified DCI format can be used irrespective of the transmission mode in Rel-10. Note that if a unified transmission mode is employed, the dynamic switching is already possible since an eNB has a freedom to schedule a UE in any transmission mode from subframe to subframe. Although downlink transmission can be dynamically allocated, feedback support can be separate issue. Followings can be different level of transparency support between SU-MIMO and MU-MIMO: 
· Full transparency support: a unified transmission mode that can support both SU-MIMO and MU-MIMO is employed so that downlink control signal and feedback can be shared for both transmission modes. Therefore, mode configuration may not be needed. In this case, dynamic switching is already possible without additional standardization effort.
· Partial transparency support: a unified DCI format is used for supporting both SU-MIMO and MU-MIMO transmission, thus feedback optimization for each transmission mode is still possible. To optimize the system performance in each transmission mode, feedback mode may need to be configured. Although the feedback is not optimized fully, dynamic switching is still possible in downlink transmission point of view.
As discussed above, a unified DCI-format regardless of transmission mode can be considered in Rel-10 by using precoded DM-RS. However, a universal feedback may cause performance degradation and/or unnecessary feedback overhead in a specific mode. Following table 1 discusses on pros and cons according to the transparency support level.
Table 1. Pros and Cons of full transparent and partial transparency support
	
	Full transparency support
	Partial transparency support

	Pros
	· a single transmission mode is defined so that UE complexity can be reduced in a specific transmission mode
· dynamic switching is supported

	· feedback overhead can be optimized for a specific mode
· dynamic switching is still supported with suboptimal performance to a specific mode

	Cons
	· a unified DCI format and/or feedback scheme may have unnecessary overhead for a specific mode at a time
	· feedback mode should be configured by the eNB
· suboptimal performance can be expected if feedback is not targeted to that mode


Observation: it seems natural to support transparency between transmission modes in downlink transmission perspective so that a unified DCI format can be employed. On the other hand, to avoid unnecessary feedback overhead in a specific mode and/or performance degradation to a specific mode, separate feedback design for each transmission mode seems appropriate. Therefore, partial transparency support is preferable.

3. Conclusions
In this contribution, we discussed on transparency support between SU-MIMO and MU-MIMO. From the discussions, our view can be summarized as follows:
· Supporting transparency in downlink transmission mode seems to be reasonable with precoded DM-RS. Thus, a unified DCI-format can be employed irrespective of the transmission mode.

· Separate feedback mode for each transmission mode seems to be appropriate in order to avoid unnecessary performance degradation and/or feedback overhead for a specific mode.
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