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1 Introduction
In RAN#71 meeting, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved [1]. One of the objectives is to support CSI reporting for hybrid CSI-RS. In this contribution, the CSI feedback procedure for schemes based on hybrid non-precoded CSI-RS and beamformed CSI-RS is discussed.
2 Discussion
2.1 Two stage CSI feedback framework
R14 FD-MIMO is intentioned to support maximum 32 antenna ports. As discussed in our companion contribution [2], it is proposed that R14 FD-MIMO should focus on schemes based on BF CSI-RS and/or hybrid NP and BF CSI-RS considering the NP (non-precoded) CSI-RS overhead.
The CSI feedback procedure of schemes based on hybrid NP and BF CSI-RS could be summarized into two stages illustrated in figure 1.
· Stage 1: Long-term CSI feedback based on NP CSI-RS (FDD&TDD) / Long-term CSI feedback based on SRS (TDD)
· For TDD,
· UE transmits SRS, and eNB derives long-term downlink channel information based on channel reciprocity. 
· Because practical UE is equipped with only one Tx antenna, eNB can obtain only partial CSI based on channel reciprocity (corresponding to a particular Tx antenna). The partial CSI is sufficient for transmitting BF CSI-RS in stage 2, but not sufficient for transmitting PDSCH, because only directional information is known via partial reciprocity. In general the directional information is considered as long-term channel information.
· For FDD&TDD,

· eNB transmits long period NP CSI-RS to UE.
· UE measures NP CSI-RS and feedbacks long-term CSI.
· Stage 2: Short term CSI feedback based on BF CSI-RS
· eNB transmits short period UE-specific BF CSI-RS to UE, the precoding of UE-specific BF CSI-RS is based on long-term CSI feedback in stage 1. 
· UE measures UE-specific BF CSI-RS and feedbacks short-term CSI.
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Figure 1
The above operation requires UE be able to report long term CSI based on long period NP CSI-RS, which needs a 32-port codebook. The codebook is optimized for long-term CSI feedback, while implies possibility of W1 feedback only. Therefore the proposal is:
Proposal 1: 32-port codebook is optimized for long-term CSI feedback. 
2.2 UE-specific BF CSI-RS in stage 2
The UE-specific BF CSI-RS in stage 2 could be beam-based (figure 2) or port-based (figure 3). Both these two schemes have been supported in R13 FD-MIMO. BF CSI-RS is beam-based if “CLASS B, K=1, PMI-Config = 2” is configured, while BF CSI-RS is port-based if “CLASS B, K=1, PMI-Config = 1” is configured, and only legacy codebook can be supported for port-based BF CSI-RS.
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Figure 2 Beam-based UE-specific BF CSI-RS operation
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(a) 4-port BF CSI-RS                                      (b) 8-port BF CSI-RS
Figure 3 Port-based UE-specific BF CSI-RS operation
2/4/8-port codebooks are needed when port-based BF CSI-RS is used in order to feedback short-term CSI for maximum 2/4/8 layers for single user. However, only legacy 2/4/8-port codebooks are supported in R13, which are not optimized for FD-MIMO transmission. So, 2/4/8-port codebooks enhancements for port-based BF CSI-RS should be considered in order to optimize the system performance of FD-MIMO in R14.

Proposal 2: 2/4/8-port codebooks enhancements for port-based BF CSI-RS should be considered in order to optimize the system performance of FD-MIMO in R14, for short-term CSI-RS feedback
3 Conclusion

In this contribution, CSI feedback of schemes based on hybrid non-precoded CSI-RS and beamformed CSI-RS in R14 FD-MIMO are discussed. It is proposed that:
Proposal 1: 32-port codebook is optimized for long-term CSI feedback. 

Proposal 2: 2/4/8-port codebooks enhancements for port-based BF CSI-RS should be considered in order to optimize the system performance of FD-MIMO in R14.
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