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1 Introduction  
In RAN#65, the SI on elevation beamforming (EB) and full-dimension (FD) MIMO [1] was approved, where the objectives for Phase 2 includes potential RS enhancements and codebook/feedback enhancements. In this contribution, we provide our views on CSI-RS enhancements for properly supporting EB and FD-MIMO operations.
2 Discussion on CSI-RS enhancements 
2D antenna configuration with a large number of antennas was introduced to operate EBF/FD-MIMO. This antenna configuration is different with the legacy 1D antenna configuration. Comparing with 1D antenna configuration, the downtilt of 2D antenna configuration is not fixed and can be adjusted at a certain degree.  Meanwhile, the TxRU number can be extended to 16, 32, or 64. CSI-RS will be mapped to TxRU to perform CSI measurement. There are two alternatives of CSI-RS measurement and feedback:

· Full CSI-RS port for measurement and feedback
· Separate horizontal and vertical CSI-RS port for measurement and feedback
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Figure 1. Full CSI-RS port for measurement and feedback
Full CSI-RS port measurement and feedback scheme must cover all the TxRUs so that full channel spatial information can be obtained. This first alternative is a natural extension from legacy CSI-RS ports mapping mechanism. In this case, the CSI-RS port number will exceed 8 ports when the TxRU number is larger than 8. It will lead to much impact to the specification as the 16, 32 or 64 CSI-RS ports pattern must be defined. In Figure 1, the CSI-RS ports covers all the 32 TxRUs, therefore 32 CSI-RS ports pattern (port 15 to port 46) must be defined. 
For more than 8 CSI-RS ports pattern, it can be constituted by multiple 8 ports CSI-RS patterns in different transmission instance or transmission frequency band. Figure 2 illustrates a 16 CSI-RS ports pattern with two TDMed 8 CSI-RS ports patterns. It should be noted by reusing the current 8 CSI-RS ports pattern, the coexistence with the legacy UE must be carefully studied. 
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Figure 2.16 ports CSI-RS pattern
One the other hand, separate horizontal and vertical CSI-RS measurement and feedback scheme can also be considered. In Figure 3, horizontal CSI-RS measurement and feedback only covers one row of TxRUs and correspondingly, vertical CSI-RS only covers one column of TxRUs.
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Figure 3.Seperate horizontal and vertical CSI-RS measurement and feedback
The eNB can configure two CSI processes for a UE, one CSI process is with 8 CSI-RS ports and the other CSI process is with 4 CSI-RS ports. UE can get the horizontal and vertical channel spatial information by measuring the horizontal 8 CSI-RS ports and vertical 4 CSI-RS ports respectively. Then the whole channel precoding matrix 
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 can be derived from the vertical precoding matrix 
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For each dimension, the CSI-RS ports number will not exceed 8. Therefore, more than 8 CSI-RS port pattern is not necessarily to be defined. This will save a lot of standard efforts as no additional CSI-RS pattern is needed to be specified. Alternatively, the eNB can configure only one CSI process which contains 11 CSI-RS ports, then the UE feedback the composed PMI and corresponding CQI. In this case, 11 CSI-RS ports must be specified in the standard.
According to the above discussion, it can be seen that the concrete CSI-RS enhancement method is closely related to which CSI-RS port measurement and feedback scheme is finally adopted. Therefore, we think the structure for CSI-RS measurement and feedback should be discussed together with the CSI-RS enhancement.
Proposal: CSI-RS enhancement is needed and the structure for CSI-RS measurement and feedback should also be discussed. 
3 Conclusions
In this contribution, we compare two CSI-RS measurements and feedback methods and the corresponding CSI-RS enhancements and have the following proposal:
Proposal: CSI-RS enhancement is needed and the structure for CSI-RS measurement and feedback should also be discussed.
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