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Discussion and Decision
1  Introduction
In RAN#51, a DL MIMO enhancement study item was approved. One objective mentioned is to study the following potential enhancements:
· 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), including:

· Evaluate UE CSI feedback enhancements, including:

· Identify and evaluate techniques for CSI feedback accuracy enhancement, especially for MU-MIMO.

· New codebooks or techniques for codebook selection, modification or update may be included, considering different environments and deployment scenarios.

This contribution discusses codebook enhancement in Rel-11 DL MIMO SI.
2  Discussion on codebook enhancement 
Co-located antennas serviced in the conventional MIMO schemes for homogeneous macro deployment was mainly studied in LTE Rel-8/9/10 system. However, non-uniform networks, i.e, heterogeneous networks including hotzones are recently becoming more important as offloading solutions in order to cope with the rapidly growing data traffic [2]. The codebook design for both Rel-8 and Rel-10 MIMO mainly focus on homogenous network, particularly for co-located MIMO antenna deployment. For DL system 2 TX codebook, 4 TX codebook and 8 TX codebook have been developed with different rank conditions. 
For the geographically-separated antennas configurations, e.g. distrbitued low-power RRH deployment. In this distributed MIMO system different RRH units suffer from different transmission delays, if precoding is applied across distrubted antennas, path-loss difference between antenna ports should be considered to obtain precoding gain. In companion contribution [3], we introduce several transmission modes could be possible in this configuration, including single RRH transmission, multiple cooperated RRH transmission as well as coordinated macro eNB and RRH transmission. Two scenarios would be considered. Scenario one is the condition that single RRH communicate with UE, the precoding matrix of 2 TX codebook or 4 TX codebook is decidecd based on the PMI feedback. In scenario two, multiple cooperated RRH transmission or coordinated macro eNB. Due to different channel condition from multiple RRH and eNB, the precoding matrix should be smartly employed according to the CSI feedback. For different PMI or RI feedback, macro eNB and RRHs will be set different antenna configurations, adaptive codebook is needed to update for this case. In the condition of mobility, explicit real-time channel information is difficult, codebook can be designed on the dual-codebook structure which includes one precoder containing long-term channel properties and another precoder selected according to the implicit feedback for short-term channel variation. This dual precoder design contains the spatial channel with high accuracy while reduces the feedback burden.
Proposal 1: Codebook selection, modifation and update for practical antenna configurations is needed.

Proposal 2: Adaptive codebook design would be considered for practical antenna configurations to balance the difference of the channel condtions from UE to cooperated RRH and marco eNB.
Proposal 3: The new codebook structure should be considered in the condition of mobility.
3 Conclusions
In this contribution, we propose a requirement for partition of work between DL MIMO study item and CoMP study item in regard of heterogeneous network scenario. The main proposals are given below:
Proposal 1: Codebook selection, modifation and update for practical antenna configurations is needed.

Proposal 2: Adaptive codebook design would be considered for practical antenna configurations to balance the difference of the channel condtions from UE to cooperated RRH and marco eNB.
Proposal 3: The new codebook structure should be considered in the condition of mobility.
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