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1. Introduction

In Rel-10, DL MIMO has been enhanced. It was designed to support 8 ports MIMO operation. CSI-RS is introduced as the new feature. Instead of the function of CRS, in transmission mode 9, CSI-RS and DMRS are used for CSI measurements and PDSCH demodulations respectively. The Rel-10 TM9 is optimized for closed-loop and low mobility transmission scenarios, but for moderate and high mobility scenario, TM9 has a significant performance degradation as it cannot track fast channel variations. Moreover, the highly dense CRS overhead for TM9 should be significantly concerned. In this contribution we will focus on the DL MIMO enhancement based on TM9.
2 Reducing the CRS overhead
Actually highly dense CRS for TM9 may not be needed to support off peak traffic in a cell. For instance, with the configuration of 4 CRS ports and rank 2 transmission, PDCCH occupying 3 OFDM, the overhead of DM RS and CRS is about 21%. When the rank is more than 2, the overhead of DM RS and CRS is about 30%, thereinto the CRS is 12%. The CRS overhead results in a large throughput loss for TM9, which should be significantly concerned. We can consider reducing the number of CRS ports to improve the spectrum efficiency of TM9.

Less CRS ports could be configured for PDSCH transmission with multiple DM-RS/CSI-RS ports. Using the less number of CRS ports will bring more available REs for PDSCH transmission. In coordination for inter-cell interference in HetNet deployment scenarios, less CRS ports could reduce CRS collision, and less interference to PDSCH REs. In Rel-11 carrier aggregation scenario, the secondary cell could be configured as non-backward compatibility component carrier with less number of CRS ports. And also Rel-10 UEs need to implement both CRS and DM-RS based channel estimation for demodulation of PDSCH depending on the transmission modes. If PDSCH demodulation is supported only by DM-RS, then this will reduce UE implementation complexity to certain extent. Meanwhile, the negative effect to legacy UE performance because of reducing CRS overhead should be evaluated carefully.  
Proposal 1: Reducing the CRS overhead should be considered in Rel-11
3 Using UE-specific reference signals for open-loop scheme
In low speed scenarios, the closed-loop scheme can significantly improve downlink data throughput by using precoding on the transmitted signal before the channel changed. For moderate and high speed scenarios, due to estimation and transmission delays, it is difficult to provide reliable and accurate channel state information at the  eNB. The basic motivation of the Rel-8 open-loop MIMO scheme (TM3) is to provide reasonable throughput and performance for moderate and high mobility users. In this scheme, PMI feedback is eliminated because it cannot track the changing channel in time for the scenarios. And also, open-loop scheme can reduce the overhead of uplink signaling feedback . 
In addition, TM9 PDSCH is permitted in MBSFN subframe in Rel-10. In order to support moderate and high speed UE in MBSFN subframe, open-loop MIMO based on UE-specific reference signals is needed. In last RAN1 meetings, some companies give the initial simulation results of open-loop scheme [1][2][3]. Due to the better performance in moderate and high speed scenarios, using UE-specific reference signals should be considered for open-loop MIMO schemes in Rel-11 as well.
Proposal 2: Open-loop MIMO schemes based on UE-specifc reference should be considered in Rel-11.
4 Conclusions
In this contribution, we discussed DL MIMO enhancement based on TM9 and proposed:

Proposal 1: Reducing the CRS overhead should be considered in Rel-11

Proposal 2: Open-loop MIMO schemes based on UE specific reference should be considered in Rel-11.
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