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1. Introduction
A study item on Elevation Beamforming and FD-MIMO for LTE was approved in [1]. The SI aim is to understand the performance benefits of standards enhancements targeting two-dimensional antenna array operation. Phase 1 of the SI starts in RAN1 78bis:

· Phase 1: Identify antenna configurations and evaluation scenarios, and evaluate the performance of Rel-12 downlink MIMO using 3D channel model with realistic non-full buffer traffic model.

In this contribution, we provide our views on deployment and evaluation scenarios. We discuss antenna array modelling that should be considered to evaluate the performance of elevation beamforming and FD-MIMO schemes under investigation.
2. Deployment Scenarios
The deployment scenarios considered for the 3D channel model SI, can be reused here to evaluate the performance of FD-MIMO and elevation beamforming schemes. In particular, the finalized 3D-UMi and 3D-UMa models can be used “as-is” in the evaluation of phase 1 and phase 2 of this SI.

3D-UMa-H was started in Rel. 12 SI, but the group was not able to finalize it due to time constraints. A deployment scenario such as 3D-UMa-H can be useful to evaluate the performance of FD-MIMO, especially vertical beamforming schemes that simultaneously serve UEs in different floors of the high rise by MU-MIMO. Antenna configuration may also need to be reconsidered for such a scenario.

Proposal 1: Reuse 3D-UMa and 3D-UMi deployment scenarios for the Elevation Beamforming/FD MIMO SI. 

Proposal 2: Revisit 3D-UMa-H channel model for the Elevation Beamforming/FD-MIMO SI.
3. 2D Antenna Array Modelling
Consider an FD-MIMO system with N antenna ports, and a 2D antenna configuration of NV x NH, where NV is the number of ports in the vertical dimension, and NH is the number of ports in the horizontal direction.  

The performance of the FD-MIMO system depends on the 2D array configuration, given the distribution of the users in the azimuth and elevation dimensions, and the vertical beamforming scheme under investigation. 
When all the UEs are distributed on the same elevation, a linear array might perform better than a planar array where Nv>1 and NH >1. As the spread of users increases in the elevation dimension, an antenna configuration with a larger NV performs better. The choice of antenna configuration thus depends on the deployment scenario, and the elevation beamforming scheme under investigation
Observation 1: 2D antenna configuration NV x NH depends on the UE distribution in the azimuth and elevation. 
4. Target Operating Frequency

The deployment scenarios considered in the 3D MIMO channel SI considered an operating frequency of 2 GHz for both 3D-UMa, and 3D-UMi. The heterogeneous networks deployment scenario considered an operating frequency of 3.5 GHz for the small cells.

In fact, as the number of antennas increase in an FD-MIMO system, especially moving towards 64 TXRUs, a higher target operating frequency may alleviate the problem of packing a large number of antennas on a relatively small space. A target operating frequency of 3.5 GHz can be considered for this evaluation scenario.

Proposal 3: A target operating frequency of 3.5 GHz can be considered, in addition to an operating frequency of 2 GHz to evaluate the performance of FD-MIMO systems.
5. Conclusion

In this contribution, we provided our views on evaluation scenarios and antenna configuration to be considered for elevation beamforming and FD-MIMO schemes. We put forward the following proposals and observations.
Proposal 1: Reuse 3D-UMa and 3D-UMi deployment scenarios for the Elevation Beamforming/FD MIMO SI. 

Proposal 2: Revisit 3D-UMa-H channel model for the Elevation Beamforming/FD-MIMO SI.

Observation 1: 2D antenna configuration NV x NH depends on the UE distribution in the azimuth and elevation. 
Proposal 3: A target operating frequency of 3.5 GHz can be considered, in addition to an operating frequency of 2 GHz, to evaluate the performance of FD-MIMO systems.
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