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1 Introduction
In RAN1#80b meeting, three high level categories of potential CSI-RS and feedback enhancements were captured in the TP [1] as follows
· Potential CSI-RS and feedback enhancements

· Enhancements related to beamformed CSI-RS-based schemes

· Enhancements related to non-precoded CSI-RS-based schemes

· Enhancements related to schemes based on hybrid beamformed CSI-RS and non-precoded CSI-RS

In this contribution, we focus on the discussion of framework for CSI feedback enhancements based on the non-precoded CSI-RS-based schemes.
2 CSI feedback framework enhancements for non precoded CSI-RS
Non precoded CSI-RS based scheme implies that one CSI-RS port can only mapped onto one TxRU without any virtualization. In this scheme, full CSI-RS port measurement scheme is a natural extension from legacy CSI-RS ports measurement mechanism. Full CSI-RS port measurement and feedback scheme stands for the scheme that all the CSI-RS ports cover all the TxRUs in the one to one mapping manner so that full channel spatial information can be obtained. Given that, this scheme can achieve the optimal measurement performance as full freedom of antenna ports can be utilized and the full channel information can be measured. 
The related CSI feedback mechanism relies on the number of the non precoded CSI-RS and the antenna configuration. As the antenna number will exceed eight and the antenna configuration changes from 1D to 2D antenna array, the legacy CSI feedback cannot be completely reused. The new CSI feedback for non precoded CSI-RS has two alternatives. One alternative is a simple extension of the legacy CSI feedback, including one RI, one 2D PMI and one CQI. For this scheme, the 2D PMI implies that the new 2D codebook for various antenna configurations should be designed. The legacy dual codebook structure can be reused for 2D codebook as follows.
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In the following, we propose 3 alternatives for CSI feedback related to the non-precoded CSI-RS:
· Alternative 1: 

In our companion contribution [2], it is proposed that W1 can be written as follows:
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In each 
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, each vector is formed by horizontal vector and vertical vector independently, i.e., 
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. So there is more flexibility that the DFT vector can be a combination between a horizontal vector and vertical vector. For example, in a
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Given this scheme, the W1 is a joint 2D PMI which may not be expressed as the Kronecker product of a vertical and a horizontal precoding matrix .The related performance evaluation is given in our companion contribution [3].
Based on this codebook design scheme, the related CSI feedback contents for the alternative 1 include one RI, one 2D PMI and one CQI.

Therefore, for alternative 1, we have the following proposal:

 Proposal 1: CSI feedback for alternative 1 includes:
· RI_2D
· PMI_2D
· CQI_2D
· Alternative 2: 

Another alternative is to decompose the 2D CSI feedback into two 1D CSI feedbacks which are CSI feedbacks for vertical and horizontal antennas of the 2D antenna array respectively. Then the W1 of the dual codebook can be expressed as a kronecker product as follows
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The UE measures the full CSI-RS ports and obtain the long term PMI
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for horizontal antennas and the vertical long term PMI 
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for vertical antennas. The rank should also be reported for vertical and horizontal respectively. And only one CQI value is calculated assuming the constructed precoding matrix applies. Therefore, we have the following proposal:
Proposal 2: CSI feedback for alternative 2 includes:

· RI_h, RI-v

· PMI_h, PMI_v

· CQI_2D
· Alternative 3: 

Furthermore, the current codebook can be reused for each dimension of the 1D PMI feedbacks.  Therefore, it can save the standard efforts for the new codebook design.
For KP structure, if we further consider different polarization has independent long term channel information, then W1can have the following expression.
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Wherein, the 
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stands for the different long term channel information for horizontal antennas with two different polarizations. The 
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 represents the different long term channel information for vertical antennas with two different polarization. For the W1 feedback, it should be extended to accommodate the PMI information for different polarization. 
Proposal 3: CSI feedback for alternative 3 includes:
· RI_h, RI-v

· PMI_h_p1, PMI_h_p2,PMI_v_p1, PMI_v_p2

· CQI_2D
Wherein, the PMI_h_p1 denotes the PMI for the horizontal with one polarization and the PMI_h_p2 denotes the PMI for the horizontal with the other polarization.
3 Conclusions

In this contribution, we have the following proposals for CSI feedback enhancements based on the non-precoded CSI-RS-based schemes.
Proposal 1: CSI feedback for alternative 1 includes:
· RI_2D

· PMI_2D

· CQI_2D

Proposal 2: CSI feedback for alternative 2 includes:

· RI_h, RI-v

· PMI_h, PMI_v

· CQI_2D
Proposal 3: CSI feedback for alternative 3 includes:
· RI_h, RI-v

· PMI_h_p1, PMI_h_p2,PMI_v_p1, PMI_v_p2

· CQI_2D
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