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1 Introduction
In RAN#65 meeting, study on Elevation Beamforming (EBF)/Full-Dimension (FD) MIMO [1] was approved. In this contribution, we present our high level view of this study item.

2 Use Cases 
The use of antenna systems having a two-dimensional array structure that provides adaptive control over both the elevation dimension and the azimuth dimension can be foreseen to benefit at least the following use cases.
1) To improve coverage and cell edge user experience. Especially in the scenarios like 3D-UMi where eNB is installed lower than surrounding buildings, as an extended beamforming technology from azimuth dimension to elevation dimension, EBF/FD-MIMO can greatly optimize the performance of the low SINR users located on high floors through the UE specific beamforming.
2) To balance the load of cells. In the SID, heterogeneous scenario is an important scenario for EBF/ FD MIMO. In the heterogeneous scenario, it can enable more Macro UEs to associate with low power node by adjusting the downtilt of low power node (i.e., EBF), so that the load balance between Macro node and low power node can be achieved, which is different from the cell range extension defined in LTE Rel-11 for heterogeneous deployments. 
3) To improve cell or UE average spectrum efficiency with MU-MIMO. FD MIMO with MU pairing may improve cell or UE average spectrum efficiency with a decent gain number in the highly loaded scenarios (e.g. full buffer traffic or bursty traffic when radio resource utilization is high), however, this gain may reduce to be marginal in lightly loaded scenarios.
3 Guidelines for Evaluations
Based on the use cases discussed in section 2, the guidelines for corresponding evaluations are further discussed. The frequency range sub-6GHz is very important for cellular communications. In the 3D channel model SI [2], the channel model is applicable below 6GHz. Furthermore, the spectrum above 6GHz is not identified in ITU yet. Thus, the targeting operating frequency range for “Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” [1] in Rel-13 should be sub 6GHz.
Proposal 1: Target operating frequency range for study item “Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” in Rel-13 is sub 6GHz, e.g. 2.6GHz/3.5GHz.
Regarding the evaluation, it is better as the first step to identify the potential performance gain introduced by the new elevation dimension over azimuth dimension with the constraint of same antenna array size. 
Proposal 2: Performance evaluation of elevation dimension against azimuth dimension is given higher priority over simply increasing antenna ports.

In the practical deployment, the complexity of FD MIMO with {32, 64} antenna ports is higher than the configuration with {8, 16} antenna ports and more standard efforts are required. As this SI is planned to complete in June 2015, and there may be only one meeting for WI based on the schedule. Therefore, at least up to 16 antenna ports should be defined in order to specify this feature in Rel-13.
Proposal 3: At least up to 16 antenna ports should be defined in order to specify this feature in Rel-13.
4 Potential Standard Enhancements

The potential standard enhancements should be optimized for the use cases considering tradeoff of performance, complexity as well as standard efforts within Rel-13 timeline. The SID [1] actually lists some potential standard enhancements which can be further narrowed down as study goes deeper:

	Requirements in SID 
	Views

	1. Evaluate the need for defining additional measurement antenna ports up to 64 at maximum
	Considering the standardization efforts of defining {32,64} antenna ports and the limited time, at least up to 16 antenna ports should be defined in Rel-13. 

	2. Evaluate the need for reference signal design enhancements (including SRS, CSI-RS and DMRS)
	In order to support larger than 8 antenna ports, it is needed to enhance CSI-RS. DMRS enhancement is needed to support higher order MU-MIMO. SRS enhancement (e.g, SRS capacity) may also be needed to support channel reciprocity operation.

	3. Evaluate the need for enhancement of codebook and feedback mechanism for SU/MU-MIMO (including CQI definition, layer mapping, and precoder/rank indication)
	Definitely this is needed to support larger than 8 antenna ports. Based on the experience, it normally takes significant time to discuss this part, and therefore it is proposed to start this topic discussion as early as possible in order to complete this SI on time. 

	4. Evaluate the need for enhancement of channel reciprocity based operation
	It should be discussed in the context of TDD operation.

	5. Evaluate the need for enhancement on diversity transmission scheme
	The performance gain of 8Tx compared to 4Tx had been discussed in Rel-10 and it was found the diversity gain with more than 4Tx is marginal. So, the discussion of diversity transmission should be low priority.

	6. Evaluate the need for control signalling enhancement for SU/MU-MIMO
	DCI format should be enhanced to support higher dimension MU-MIMO, especially for more orthogonal MU pairing than Rel-10.

	7. Evaluate the need for support in the standards for eNB antenna calibration
	The issue of antenna calibration had been discussed in Rel-10, but none is in standard specification. It can be an implementation issue.

	8. The maximum number of received layers per UE should be unchanged
	From UE implementation perspective, up to 8 layers per UE is sufficient.


5 Conclusions 
In this contribution we present high level views of this study item. Based on the analysis we have the 3 use cases of EBF and FD MIMO, and the following proposals for evaluation:

Proposal 1: Target operating frequency range for study item “Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” in Rel-13 is sub 6GHz, e.g. 2.6GHz/3.5GHz.

Proposal 2: Performance evaluation of elevation dimension against azimuth dimension is given higher priority over simply increasing antenna ports.

Proposal 3: At least up to 16 antenna ports should be defined in order to specify this feature in Rel-13.
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