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1 Introduction
In RAN#65, a New SI, Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE, was approved [1]. In this contribution, we present our views for elevation beamforming/FD MIMO for LTE.
2 Discussion
2.1  Deployment scenario

Dense deployment of small cells is one of the most effective techniques for the large system capacity. However, it should be further requested that it provide more capacity as the user data continue to grow. Elevation beamforming/FD MIMO is very attractive for the enhancement of the small cell scenario because it can effectively provide an additional spatial gain while reducing the undesirable interferences. Moreover, in the future, when mm-wave radios are the viable solution for the small cells, the beamforming technique can be even attractive due to the antenna feasibility in the mm-wave frequencies. Therefore, we think that small cells should be primarily studied for the 2D-antenna array system.
Proposal 1: For the feasible implementations and system performance improvement, 2D-antenna array system should be primarily studied with a small cell scenario.
2.2 Control channel enhancement
Conventionally, beamforming is applied only to the data channel. However, such implementation can be a potential problem in the 2D-antenna transmission because the imbalance of antenna gains can be even larger and the cell radius may be severely limited by the transmission range of the control channel. The link performance does not improve as we expect, which is of concern for the entire cell capacity. 
To achieve a higher system performance using the elevation beamforming, it should be necessary to alleviate such limitation and improve the delivery range of the control channel. Therefore, it should be desired to focus on the control channel enhancement for the elevation beamforming. 
Proposal 2: Consider the control channel enhancement for the better delivery of the control signals.
2.3 RRM Measurement

When the UE performs cell (re)selections, it measures the CRS power to select the most favorable cell. However, since the CRS is transmitted without any beamforming while the PDSCH can be transmitted with a beamforming, the measured RSRP does not necessarily reflect the potential best cell for the (re)selection. This problem should be more serious when the elevation beamforming is applied, where a larger beamforming gain is anticipated. Therefore, we think that enhancements of the RRM measurement mechanisms for the elevation beamforming should be studied.
Proposal 3: Enhancements of RRM measurement mechanism should be studied for elevation beamforming.

2.4 CSI measurement and channel feedback
When the number of antenna increases, the UE load for the CSI measurement can significantly increase. In addition, large overhead can result in the feedback. Therefore, we think that an efficient channel feedback mechanism should be essential.

Proposal 4: Additional CSI measurement effort of the UEs should be optimized.
Proposal 5: Efficient channel feedback mechanisms should be considered.
2.5 Efficient user scheduling
With a large number of antenna elements, the eNodeB can provide a lot of layers with many UEs through the beamforming. However, the many choices of layers can potentially increase the complexity in scheduling. Therefore, it should be necessary that efficient scheduling mechanisms and related supporting information should be considered. For instance, mobility aspects should be included in the scheduling.
Proposal 6: Efficient UE scheduling mechanisms and related supporting information should be considered.
3. 
Conclusions
In this contribution, the following proposals are made.
Proposal 1: For the feasible implementations and system performance improvement, 2D-antenna array system should be primarily studied with a small cell scenario.
Proposal 2: Consider the control channel enhancement for the better delivery of the control signals.
Proposal 3: Enhancements of RRM measurement mechanism should be studied for elevation beamforming.
Proposal 4: Additional CSI measurement effort of the UEs should be optimized
Proposal 5: Efficient channel feedback mechanisms should be considered.
Proposal 6: Efficient UE scheduling mechanisms and related supporting information should be considered.
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