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1 Codebook proposal
In this contribution we provide a new codebook design for the 4 TX case in the downlink. 

The basic design of the codebook is similar to the 8 TX codebook of release 10, which uses an outer and an inner codebook. In our terminology we refer to the outer codebook as W1 and the inner codebook as W2. Although it is not required, we assume that feedback of W1 is a wideband, whereas the feedback of W2 can be a wideband or a sub-band depending on whether sub-band PMI feedback is supported or not. 

The design of this codebook is based on the following principles

1) W1 and W2 are designed in such a way that both cross-polarized and co-polarized antenna arrays can be supported. This makes the new 4 TX codebook design more robust and less sensitive to the antenna array itself.

2) Apart from the introduction of the dual stage of the codebook, the impact of this design is expected to be minimal by re-using many aspects of the 4 TX codebook from previous release. 

The outer codebook W1 is a 4 bit codebook, consisting of a total of 16 precoders. Out of which precoders {0-7} are designed for cross polarized antenna array, and precoders {8 – 15} are designed for the co-polarized antenna array. It is possible although not required, for the eNodeB to use codebook restriction to limit the search space for the UE depending on the type of antenna array used at the eNodeB. The precoders of the codebook W1 are given by
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The inner codebook W2 is assumed to be the same as the 4 TX codebook for release 8 and is provided in Table 6.3.4.2.3-2 of TS 36.211 V11.1.0.

_______________________________________________________________________________________
� In our notation ports 0 and 2 are one set of co-polarized ports and ports 1 and 3 are the other set of co-polarized ports. The rows and columns of W1 need to be appropriate shifted if a different configuration is assumed.
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