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1. Introduction
At RAN #51 meeting, several new study items (SI) were discussed and study item on DL MIMO enhancement for LTE-Advanced system was approved [1]. The objectives with the first priority are to, 
· Evaluate issues from real-life network deployments of MIMO. 
· Identify the need for DL MIMO enhancements, and evaluate such enhancements, applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations (especially 4 tx, and including geographically-separated antennas i.e. macro-node with low-power RRHs).
In our contribution, we share our views on DL MIMO enhancement for practical antenna configurations, especially geographically-separated antennas.
2. Consideration on codebook modification and feedback 
The codebook design for both Rel-8 MIMO and Rel-10 mainly targets for homogenous network, particularly for co-located MIMO antenna deployment. However, considering the practical antenna configurations, attentions should also be paid to geographically-separated antennas, e.g. distributed low-power RRH deployment. The codebook design differs from conventional co-located antenna configuration which assumes isotropic channel.  As for multiple RRHs deployment, the channel is non-identically distributed (i.i.d), since the signal from users to RRHs experiences independent large-scale fading (LSF). Hence, there could be unnegligible performance loss if we reuse existing codebook in the distributed RRH directly. The codebook should be modified taking into account the effect of LSF. 
For distributed RRH deployment, several transmission configurations could be possible, including single RRH transmission, multiple cooperated RRH transmission as well as coordinated macro eNB and RRH transmission. Considering the feedback overhead and UE complexity, it is desirable that transmission configurations to UE are transparent. UE-specific CSI-RS ports configuration is determined according to total set of transmit antenna ports without explicit notification of serving RRH and coordinated RRHs, which is same as co-located antenna deployment. Then, the precoding matrix is selected based on the joint CSI which is similar to the case of global precoding in CoMP scenarios [2][3]. Due to independent LSF from multiple RRH and different power level of macro eNB and RRHs, the received SINR from different RRHs and/or macro eNB may vary dramatically and the distribution of channel is changed, which degrade the performance of codebooks based on i.i.d channel. To minimize the impact of standardization, additional rotation or scaling matrix on the top of existing codebook could be a simple optimization. 
Another aspect of such transparent mechanism is the restriction on dynamically switch of configured coordinated RRHs. If the antenna selection is supported by codebooks, UE could have freedom to dynamically choose the best antenna ports out of configured RRHs and indicate its preference to eNB by PMI feedback. 
If the feedback overhead is not an issue and the flexibility of dynamical switch of RRHs is vital for single cell MIMO transmission, UE-specific multiple point CSI-RS measurement can be configured [4]. Then, the couple of feedback schemes for CoMP could be used. The global precoding is sensitive to different LSF or imbalanced transmit power from macro eNB and RRHs. On the contrast, the per transmission point codebook selection is robust because the received SINR per layer is balanced. Nevertheless, the quantization error of the codebook from multiple RRHs is different. Comparing with serving RRH or macro eNB, as large as 10 dB RSRP difference of coordinated RRHs is acceptable when eNB decides the CoMP set [5]. To meet similar codebook quantization error requirement of Rel-10, the codebook size for weaker coordinated RRHs channel could be reduced.  Consequently, the feedback overhead of PMI is reduced. Besides, the reduced bits of PMI would be utilized for other CQI enhancement if necessary.
3. Conclusions
New codebook design and improved feedback scheme are discussed mainly targeting practical distributed RRH deployment. 
· For the case of transparent RRH configuration to UE, the new codebook can be modified by adding rotate or scaling matrix on top of existing codebook to overcome independent large-scale fading and imbalanced transmit power from multiple RRH and macro eNB. Besides, antenna selection supported by codebook can be considered as an efficient way for fast dynamical RRH selection.

· For the case of non-transparent RRH configuration, the overhead of PMI feedback can be reduced or used for other CQI enhancement. 
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