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1. Introduction
In Rel-8/9, open-loop SU-MIMO has better performances than closed-loop SU-MIMO for medium to high mobility, in respect that the transmitter is no need to know the channel state information, and no limit of mobility. Transmission mode 3 is defined in Rel-8 as CRS based open-loop SU-MIMO transmission. In Rel-10, CSI-RS is introduced as the new feature. CSI-RS and DMRS instead of the function of CRS, go hand in hand in TM9. The recently meeting agreed that CSI-RS and CRS are independently configured. In some configurations, it unfeasible to use 4 Tx or even 8Tx antenna open-loop SU-MIMO scheme through CRS, e.g. an 8Tx antenna eNB and configures it with 8 CSI-RS ports and only with 2 CRS ports. In CoMP systems, the 2 CRS ports and 8 CSI-RS ports can be further mapped to different physical antennas in different physical locations. Therefore there is a need to define open-loop SU-MIMO based on CSI-RS.
_____________________________________________________________________
2. Discussion
There are some options to implement open-loop SU-MIMO scheme for TM9 in [1][2].
Option1: New feedback to support open-loop SU-MIMO scheme in TM9
The new feedback mode extended from TM3:
· RI, CQI corresponding to the open-loop beamforming scheme.
For the feedback mode to support open-loop beamforming the RI/CQI is computed in a manner similar to that for large delay CDD (transmission mode 3).
Option2: UE-RS based open-loop SU-MIMO
When UE-specific RS is used for channel estimation, large delay CDD is not directly applicable. However, with some modifications as below, large delay CDD can be applicable to UE-RS.
For the UE-RS, only per RB based random beamforming is applied. The CDD matrix 
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 will not be used for UE-RS precoding. That is:
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where 
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 is the precoder matrix staying constant for each RB or RB bundling, and 
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 stands for the reference signal for different layer. 
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 changes across RBs or RB bundling. For data symbols in PDSCH, precoder 
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 matrix, and the U matrix are used for precoding. The matrix 
[image: image9.wmf]()

Di

 changes from subcarrier to subcarrier just as TM3 in Rel-8:
For 8 CSI-RS ports, W(iRB), D(i) and U can be defined similarly as 2 CRS and 4 CRS ports in TM3.
a. the scheme depicted in section 2 which applies per RB based random beamforming for both UE-RS and PDSCH and adds per subcarrier large delay CDD (i.e. D(i)U) for PDSCH.
b. apply only per RB based random beamforming for both UE-RS and PDSCH.
The two open-loop SU-MIMO options in [1][2], give the better performance than closed-loop precoding based scheme in moderate and high speeds.
_____________________________________________________________________
3. Conclusion
In this contribution we discussed that open-loop SU-MIMO scheme support in TM9. It performs better than closed-loop precoding based scheme at moderate and high speeds. Therefore, there is a need to define open-loop SU-MIMO based on CSI-RS in Rel-11.
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