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1 Introduction
During the FD-MIMO SI [1], hybrid CSI-RS has been studied, and show great potential for supporting FD-MIMO with high data rate, especially for large number of TXRUs. 

This contribution proposes potential methods for hybrid CSI-RS configurations. 
2 Hybrid CSI-RS configuration – non-precoded + beamformed
For the hybrid CSI-RS operations, two alternative approaches can be considered:

· Alt 1: Two CSI processes are configured for the hybrid CSI-RS operation: one for non-precoded and the other for beamformed. 

· Alt 2: One CSI process that can configure both non-precoded CSI-RS resource and beamformed CSI-RS resource is configured. 

When Alt 1 is used for the hybrid CSI-RS operation, CSI reporting is separately configured for non-precoded and beamformed CSI-RS. For the hybrid operation, only channel direction components need to be reported for the CSI process with the non-precoded CSI-RS, and only W2 components and CQI/RI need to be reported for the CSI process with the beamformed CSI-RS. Hence, a special consideration is likely to be necessary for designing CSI reporting for the CSI process with the non-precoded CSI-RS used for hybrid CSI-RS, as CSI reporting with standalone non-precoded CSI-RS process will include all the CSI components, i.e., W1/W2/CQI/RI. Furthermore, the signalling related to the hybrid operation should be additionally defined across the CSI processes, which seem to require much spec efforts. 
On the other hand, when Alt 2 is used for the hybrid operation, a single CSI reporting can be configured for the hybrid operation. In this case, a simple extension of legacy PUCCH reporting that is designed for stand-alone non-precoded CSI-RS process may be able to be reused for the hybrid CSI-RS operation. In the hybrid CSI-RS PUCC reporting, W1 reports can be replaced with the channel direction information reports derived with the non-precoded CSI-RS, and W2/PMI/RI reports can be replaced with the corresponding CSI derived with the beamformed CSI-RS. Aperiodic PUSCH report also seems to be able to be designed in a similar manner. Hence, the related spec efforts seem to be much smaller with Alt 2 than Alt 1. 

3 Conclusion

This contribution has examined CSI-RS configuration options for hybrid CSI-RS, and made the following proposal.
Proposal: For hybrid CSI-RS operation, adopt a single CSI process that can configure both non-precoded and beamformed CSI-RS. 
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