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1. Introduction

In RAN#57 meeting, the WI of further downlink MIMO enhancement for LTE-advanced was agreed [1]. The objectives are listed as follow:
The work item is based on the evaluations carried out in the DL MIMO enhancement study item and will fulfill the following objective: 
· Identify reasons for diverse performance evaluation results of the study item. The ratio of outdoor-indoor UEs in Scenario A will be revisited.
· Evaluate CSI feedback enhancements and identify the most promising solution(s). 
· Depending on the outcome of the above studies, specify the selected enhancement(s) together with any necessary supporting signaling. 
In this contribution, the enhanced 4Tx codebook structure and detailed codebooks for rank1 and rank2 are proposed. In our companion contribution [2], the performances of the proposed 4Tx codebooks combining with PUSCH mode 3-1 and 3-2, are evaluated by system level simulation in scenarios A. 
2. Feedback enhanced schemes 
2.1. Enhanced 4Tx codebook structure
The overall precoder of rank r can be constituted as
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where,
· The overall precoder W is a 
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 DFT vector corresponding to AoD of the dominant path
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, and M is a 
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 matrix, which contains the refined information of channel properties, such as the channel properties between two ULA groups, and the difference between the overall precoder with 
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for high correlated channels. 4-bit codebook of M is presented in Table 1.
Table 1 Rank-1 codebook of M
	Index
	M
	Index
	M
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Table 2 Rank-2 codebook of M
	Index
	M
	Index
	M
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2.2. PUSCH reporting mode 3-2
For PUSCH reporting mode 3-2, RI, wideband per-codeword CQI, N subband PMI and N subband per-codeword CQI are reported, where N is the number of sub-band; each sub-band CQI is calculated based on the reported RI and corresponding subband PMI, and wideband CQI is calculated assuming the use of all subband PMI. Therefore, for rank-1/2 reporting, PMI overhead of 4N bits is needed with Rel-10 4Tx codebook, while 4+4N bits and4+3N bits overhead are required for PMI feedback with the proposed enhanced codebook rank1 and rank2, respectively.
3. Conclusions
In this contribution, enhanced codebooks are proposed for 4Tx downlink MIMO based on the dual-codebook feedback framework. Other feedback mode enhancements, such as multi-rank reporting can also be further investigated if they can provide sufficient performance gains. 
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