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1 Introduction 
During RAN#65, the new study item (SI): ‘‘Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE’’ is approved [1]. The objective of this SI is to understand the performance benefit of two-dimensional antenna array with 8 or more transceiver units (TXRUs) per transmission point (each TXRU has independent phase and amplitude control). As mobile data increases rapidly, how to increase cell capacity and improve user experience has become an important issue. Elevation beamforming and full-dimension MIMO (FD-MIMO) are the key technologies to serve these needs. In this contribution, we provide our high level views of the schemes for LTE elevation beamforming/ FD-MIMO.
2 Discussions
2.1 Elevation beamforming
Compared with conventional fixed antenna tilt scheme, elevation beamforming allows BS to exploit the channel’s degrees of freedom in the elevation direction. For UEs located at high floor buildings or UEs located at the same horizontal angle but different elevation angle, fixed antenna tilt scheme cannot be adjusted accordingly. With elevation beamforming, UEs can have better signal quality in these areas. In addition, it is also possible to have some coordination between neighboring cells, so the elevation antenna beams can be adjusted to avoid severe interferences for UEs at cell edge. The potential benefits of elevation beamforming include increased received signal-to-noise ratio and decreased interference at cell edge. Elevation beamforming can also be considered as a fundamental building block of FD-MIMO, and should be studied first.
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Figure 2‑1 Illustration of elevation beamforming usage scenario
2.2 FD-MIMO
FD-MIMO utilizes 2D antenna array with large number of antenna elements, and features support of high-dimensional MU-MIMO. With the ability to simultaneously support azimuth and elevation beamforming, FD-MIMO is able to perform UE-specific 3D-beamforming and use narrow beams to serve multiple UEs with different geographic positions at the same time. From our point of view, the potential of FD-MIMO can be fulfilled in densely populated areas. However, the room for antenna installation is limited in urban scenarios. Thus the tradeoff between number of antenna elements and FD-MIMO gains can be further studied. Possible use cases of FD-MIMO in which we are more interested include vertical sectorization and high-dimensional MU-MIMO. Vertical sectorization splits the cell in vertical direction by using different antenna tilt angles. High-dimensional MU-MIMO forms multiple different beams to serve UEs with different locations. Both schemes are expected to boost the system capacity, and can be compared in terms of performance, complexity, and specification impact.
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Figure 2‑2 Illustration of FD-MIMO use cases
3 Conclusion

In this contribution, we discussed the high level schemes of elevation beamforming and FD-MIMO.
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