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1. Introduction

According to the objectives of Rel-14 enhanced FD-MIMO work item in [1], RAN1 should specify enhancements on reference signal in the area of “Non-precoded CSI-RS, extending the existing numbers {1, 2, 4, 8, 12, 16} of CSI-RS antenna ports for support of {20, 24, 28, 32} CSI-RS ports with mechanism for reducing the overhead for CSI-RS transmission”. In this contribution, we propose some CSI-RS overhead reduction schemes for class A FD-MIMO.
2. Discussion
In Rel-14 Class A FD-MIMO, the CSI will be derived using channel measurement on the non-precoded CSI-RS and a new codebook supporting up to 32 antenna ports. However, if 32 CSI-RS antenna ports are considered, the potential overhead due to CSI-RS transmission could take around 26% of PDSCH resource within the CSI-RS subframe assuming 120 REs are available for PDSCH transmission without CSI-RS overhead. This can partially offset the spectrum efficiency gain of 32 antenna ports Class A eFD-MIMO operation.
2.1 Overhead Reduction for Class A FD-MIMO

Rel-14 codebook with up to 32 ports is likely to follow the Rel-13 dual codebook structure, where UE reports the CSI by using two PMI indices. The first precoder matrix index i1 indicates the beamforming transmitting directions, while the second precoder matrix index i2 indicates the co-phasing between polarizations and finer beam direction. Thus the design principal for CSI-RS overhead reduction may follow the requirement of estimating of i1, i2 and RI/CQI with enough accuracy in the CSI-RS subframes. Because otherwise the saved CSI-RS overhead could be offset by the lost spectrum efficiency.
To estimate i1 for the transmitting direction and i2 for the co-phasing by the low overhead Class A CSI-RS resource in one subframe, we can consider to send only MN+x CSI-RS antenna ports using the low overhead Class A CSI-RS, where MN antenna ports of CSI-RS can be mapped to the antenna elements of one polarization and x CSI-RS antenna ports can be mapped to the part of antenna elements of the other polarization. Then the UE could estimate the i1 based on the channel measurement from MN antenna ports of CSI-RS and the co-phasing i2 based on the channel measurement from MN+x CSI-RS antenna ports. For CQI estimation, the full channel matrix can firstly be estimated using the estimated channel of one polarization and the co-phasing between two polarizations. Then the CQI can be estimated using the estimated full channel matrix and the interference estimation based on the estimated i1/i2 index.
Figure 1 illustrates the CSI-RS antenna port mapping to the antenna elements for this proposal. In Figure 1, UE could estimate i1/i2/CQI/RI using CSI-RS measurements from the antennas. But the CQI/RI estimation accuracy could be degraded due to lack of channel measurements from the remaining antennas.
Proposal 1: In order to reduce CSI-RS overhead, CSI-RS can be transmitted on all the antenna elements of one polarization and part of the antenna ports of another polarization..
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Figure 1: Non-precoded CSI-RS antenna port mapping to the antennas for class A FD-MIMO 
2.2 Overhead Reduction for Class A FD-MIMO in hybrid schemes
In [2], we have discussed one hybrid FD-MIMO based on Class A FD-MIMO and Class B FD-MIMO operation. For the hybrid FD-MIMO, the non-precoded CSI-RS is used to determine the beamforming weight of the Class B UE specific beamformed CSI-RS. Thus based on the non-precoded CSI-RS, the UE could measure the transmitting direction and report i1 only.

Since i1 index can be measured only from antenna elements of the same polarization, one method to save CSI-RS overhead in this scenario is to transmit half CSI-RS ports from antenna elements of one polarization alternatively using the same CSI-RS periodicity. Then the UE could estimate the beam direction and report i1 based on the half of non-precoded CSI-RS ports. Figure 2 illustrates the mapping of CSI-RS antenna ports to the antennas. Based on the discussion above the following proposal can be made:

Proposal 2: Transmitting half of CSI-RS ports for the antenna elements of one polarization can be considered as overhead reduction scheme for hybrid FD-MIMO with Class A CSI reporting.
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Figure 2: Non-precoded CSI-RS antenna elements mapping structure for hybrid FD-MIMO

3. Conclusion
In this contribution, we discussed possible ways to save CSI-RS overhead for Class A FD-MIMO operation. More evaluations will be provided further. Our proposals can be summarized as below:

Proposal 1: In order to reduce CSI-RS overhead, CSI-RS can be transmitted on all the antenna elements of one polarization and part of the antenna ports of another polarization.

Proposal 2: Transmitting half of CSI-RS ports for the antenna elements of one polarization can be considered as overhead reduction scheme for hybrid FD-MIMO with Class A CSI reporting.
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