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1. Introduction

In RAN1 #59 meeting, the definition of MU-MIMO transparency was discussed and it is captured in RAN1 chairman’s note that  “Transparent here means that no downlink signaling is provided to indicate to a UE whether a downlink transmission to another UE is taking place in the same RB”. From the agreed definition of transparency, we may consider Rel-9 dual-layer beamforming as transparent MU-MIMO since there is no co-scheduled UE information although orthogonal resource can be used to detect existence of co-channel interference at a UE receiver. In Rel-9, dual-layer beamforming took advantages by employing transparent MU-MIMO mode such as supporting dynamic switching between SU-/MU-MIMO modes and low signaling overhead for MU-MIMO.
In this contribution, we discuss on the MU-MIMO transparency in Rel-10.
2. Transparent vs. Non-transparent MU-MIMO
     In RAN1 #59 meeting, it is agreed that the switching between SU-MIMO and MU-MIMO without RRC reconfiguration is allowed so that the downlink transmission could be changed from a subframe to the other which implies that a unified DCI format that supports both SU-MIMO and MU-MIMO transmission will be employed. From the signaling overhead perspective, it is obvious that transparent MU-MIMO requires the same control signaling overhead as SU-MIMO in the transmission mode supporting dynamic switching.

Observation: less downlink control signaling overhead is required if transparent MU-MIMO is employed

    The co-scheduled information could give better co-channel interference suppression capability to a UE as far as it is possible to estimate the channel of the co-scheduled UE. On the other hand, it may reduce scheduling flexibility since the same number of co-channel interferer should be kept within the RBs allocated to a UE, this may result in system throughput loss. In addition, the interference suppression or rejection gain cannot be attainable in typical UE receiver employing two receive antennas. Note that, a UE can detect co-channel interference without specification support up to composite rank 2 from the orthogonal DM-RS. Therefore, it is believed that there is no significant gain by adopting non-transparent MU-MIMO.
Observation: no significant performance difference is expected between transparent and non-transparent MU-MIMO in typical UE case.

3. Conclusions
In this contribution, we discussed on transparent MU-MIMO in LTE-Advanced. From the discussions, our view can be summarized as follows:
· Transparent MU-MIMO seems adequate in LTE-A considering that 

· Control signaling design is simpler and the overhead is smaller
· Negligible performance difference is expected
· Flexible MU-MIMO scheduling is allowed
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