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1. Introduction
In RAN#68 meeting, the FD MIMO WI was approved and one of the objectives is to define codebooks for 2D antenna array with 8, 12, 16 CSI-RS ports. In this contribution we discuss codebook subset restriction mechanism to efficiently support different antenna configurations and deployment scenarios.
2. Discussion 

To design a set of codebooks which fits for all antenna configuration and scenarios is a daunting task. If not impossible to design, the codebook itself will become too big and complicated. For such a huge codebook set, applying codebook subset restriction will require a very large bitmap signaling and the UE feedback overhead doesn’t reduce even though the number of codebook elements is much smaller after restriction. 
One way to control the feedback payload is to restrict the size of codebook set with parameters which are configured according to the deployment scenarios. Codebook subset restriction is applied after the codebook set is generated for reducing the UE complexity. To efficiently support different antenna configuration and deployment scenarios, a set of parameterized codebooks can be considered. For example, a parameter corresponds to antenna size, another corresponds to antenna structure and yet another corresponds to deployment scenario etc. A parameter can enable or disable a set of matrices and the codebook set is generated from the matrices which are enabled. The size of the codebook set varies depending on configured values for the parameters. The size of the codebook set can be flexibly controlled by eNB thus realizing codebook restriction depending on specific scenario. Different configurations of the parameters may also lead to different CSI payload size.  
For example, there are 8 parameters corresponding to the codebooks set in the system which is signaled to a UE, they are number of vertical and horizontal antenna ports at eNB (Nv, Nh), number of DFT beams in vertical and horizontal dimensions (Bv, Bh), oversampling rate in vertical and horizontal dimensions (Ov, Oh), number of overlapped beams in W1 for vertical and horizontal dimensions (OBv, OBh). For a 16 Tx 2D antenna array, it can take one of two shapes as shown in figure 1. 
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Figure 1, 16 Tx 2D antenna array

For the antenna shape (a) the parameters (Nv, Nh) equals to (2, 8) and for shape (b) equals to (4, 4). The number of DFT beams, oversampling rate and the overlapping beam numbers in the beam-grid for vertical and horizontal dimensions differ for antenna shape (a) and (b) to optimize the system performance, which will lead to different size of the codebook set eventually generated. By controlling these parameters, optimal codebooks for any antenna size and shape can be generated.
Proposal: Consider parameterized codebook for codebook restriction and codebook subset restriction is applied to further reduce the UE complexity in Rel-13.
3. Conclusions
In this contribution, we discussed a parameterized codebook for scenario specific codebook restriction, and we propose:

Proposal: Consider parameterized codebook for codebook restriction and codebook subset restriction is applied to further reduce the UE complexity in Rel-13.
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