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1. Introduction
In NR SI, Type II CSI feedback made big progress. Codebook design has been categorized into 3 different class, see below agreement. In this paper, we give our view of high level Type II CSI feedback design principle. 
Agreements:
· Refine the description in 38.802 for Type II CSI Category I as follows
· Dual-stage W = W1W2 codebook 
· W1 consists of a set of L orthogonal beams taken from 2D DFT beams
· The set of L beams is selected out of a basis composed of oversampled 2D DFT beams
· L {2, 3, 4, FFS 6} (L is configurable)
· Beam selection is wideband
· W2: L beams are combined in W2 with common W1, 
· Subband reporting of phase quantization of beam combining coefficients
· Configurable between QPSK and 8-PSK phase related information quantization
Agreements:
· Update the description in the TR for Type II CSI Category II as follows
· The feedback of channel covariance matrix is long term and wideband 
· A quantized/compressed version of covariance matrix is reported by the UE
· Quantization/compression is based on a set of M orthogonal basis vectors
· Reporting can include indicators of the M basis vectors along with a set of coefficients
· FFS: basis set
· Other quantized/compressed versions of channel covariance matrix are not precluded



2. Design principles for Type II codebook

In the LTE FD-MIMO and eFD-MIMO WI (Rel.13/14), multiple configurations have been defined. One example is Rel.13 codebook configuration which essentially is to select a subset of DFT vectors from W1. The intention of supporting multiple configurations is to allow more flexibility for the deployment. However, those configurations are of very similar performance (less than 1% difference). Besides, different UE vendor may choose to implement different configuration, which makes it very hard for network to operate. Therefore, we propose that NR should avoid multiple configurations of the same codebook unless obvious performance difference observed. 
Proposal-1: NR should avoid multiple configurations for a codebook unless obvious performance difference is observed. 

In particular to Type II codebook, it was designed to be an advanced codebook comparing to Type I codebook. In last meeting, Type I codebook also has multiple categories, and one of them is linear combination which is of a similar principle as the category-1 in Type II. One possible outcome of the down-selection is that Type I and II codebook are both linear combination. Which means these two types of codebook are just two different configurations of the same codebook structure which makes the concept of having two types of codebook not making any sense. Based on the reasons above, we propose the following: 
Proposal-2: Type II codebook must be of significant different structure comparing to Type I codebook and superior performance
Another issue is the MU-MIMO operation between Type I and Type II codebook. In the real network deployment, it’s likely to have a mix type I/II codebook feedback case since some UE may only be able to support Type I and some can support both types. A practical issue is how network handles the case where different UE report different type of PMI. Essentially, how does network pairs users with different type of codebook together to do MU-MIMO? Therefore, we suggest that the Type II codebook design should be compatible to Type I codebook especially from MU-MIMO operation point of view. That is to say, Type II PMI can be easily downgraded to type I PMI if the network wants to do MU-MIMO in mix codebook case. 
Proposal-3: Type I and Type II codebook should be compatible to each in a sense that the PMI of Type II codebook can be easily downgraded into a PMI in Type I 

3. Conclusion
In this contribution, we give our view on the Type II codebook design. In particular we have the following proposals:
Proposal-1: NR should avoid design multiple configurations for a codebook unless obvious performance difference is observed. 
Proposal-2: Type II codebook must be of significant different structure comparing to Type I codebook and superior performance
Proposal-3: Type I and Type II codebook should be compatible to each in a sense that the PMI of Type II codebook can be easily downgraded into a PMI in Type I 
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