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1
Introduction
The 3D MIMO SI has been approved as a continuation of 3D channel model in order to see the benefit of elevation beamforming and full-dimension MIMO which exploits 2D antenna array [1]. The SI includes potential enhancement of MIMO schemes for 2D antenna array with larger number of antennas and its associated signaling and reference signal.

In this contribution, we provide high level views on the potential MIMO design issues and scope for Rel-13 3D MIMO SI.
2
Discussion
The multi-antenna techniques have been supported in LTE since Rel-8 in order to achieve higher spectral efficiency as well as to provide robustness in high mobility environments. In Rel-8, both closed-loop and open-loop MIMO schemes were introduced based on CRS without multi-cell coordination. A new DM-RS based transmission schemes has been added in Rel-9 as a dual-layer beamforming which provides better beamforming flexibility at the eNB transmitter as the transmit precoder and power allocation are transparent to a UE. Also, higher order MIMO supporting up to 8 antenna ports were introduced in Rel-10, thus providing up to 8 layer transmission with associated UE-specific measurement reference signal (i.e. CSI-RS). From Rel-11, MIMO transmission with multi-cell coordination (i.e. CoMP) has been supported. As for the 3D-MIMO SI, the main focus should be on the single cell MIMO operation with larger number of antenna elements/ports since it is mainly for the MIMO schemes in newly introduced 2D antenna array.

Baseline performance
The antenna deployment so far has been an eNB implementation as the logical antenna ports are only seen by UE so that the number of antenna elements or TXRUs per antenna port have been transparent to a UE and non-standard issue while a fixed antenna gain pattern per antenna port has been assumed for evaluation. However, the capability of antenna gain pattern adaptation by changing beamforming weight on the fly per antenna port and increasing vertical sectors are newly introduced in 3D MIMO which may provide significant gain with existing MIMO schemes. Therefore, a UE transparent 3D MIMO techniques (e.g. 3D beamforming and vertical sectorization) can be considered as baseline as long as the existing MIMO schemes are used without any other specification impacts.   

Proposal-1: any UE transparent 3D MIMO techniques can be considered for baseline performance
MIMO schemes for 2D array
Up to 8 antenna ports have been supported and 1D array (e.g. ULA or X-pol) antenna configurations have been assumed for MIMO scheme design. Therefore, although the number of antenna port for 2D array is equal to and smaller than 8 antenna ports, potential performance benefit with new MIMO schemes should be investigated as the degree of freedom for beamforming is increased due to additional control of vertical beam direction. Furthermore, the increased number of antenna port should be also considered in the evaluation as up to 64 antenna ports can be supported in the SI.

Proposal-2: new MIMO schemes for 2D array should be investigated if the number of antenna port for 2D array is larger than 2
SU-MIMO and MU-MIMO
Up to 8 layers have been supported for SU-MIMO with 2 codewords. Although the number of antenna port could be increased with 2D array at the eNB transmitter, the maximum rank supported in 3D MIMO can be the same as before since it is highly dependent on the number of receive antennas. However, the larger maximum supportable rank (i.e. number of orthogonal DM-RS) at the transmitter for MU-MIMO may be considered in 2D array as higher degree of freedom is expected for multi-user scheduling.    
Proposal-3: the same spatial multiplexing capability for SU-MIMO is used while larger spatial multiplexing for MU-MIMO is considered in 3D MIMO 
Transmit Diversity
The transmit diversity scheme has been used to provide robustness when the CSI information is not available at the transmitter and/or channels are shared with two or more UEs. The SFBC or SFBC+FSTD have been used with CRS virtualization. In general, the diversity gain is quickly saturated once the diversity order 4 is achieved so that the additional diversity gain is marginal although a larger number of antenna ports are used. As a consequence, Rel-8 TxD has been reused although the number of antenna ports are increased to 8 in Rel-10. Therefore, the same logic can apply for 2D antenna array as well irrespective of the antenna ports.  
Proposal-4: no new transmit diversity scheme is required as long as the CRS with antenna virtualization is applicable.

Reference signal design

Assuming that the supported number of antenna port is larger than 8, measurement reference design should be carefully investigated in order to minimize the overhead. For example, the CSI-RS overhead for 64 antenna ports will be 8 times larger than 8 antenna ports which may result in excessive overhead considering that zero-power CSI-RS overhead can be added. On the other hand, the existing DM-RS can be reused as the maximum rank may be limited to 8 irrespective of the number of antenna ports in 2D array.
Proposal-5: CSI-RS may need to be design for larger number of antenna ports with minimized overhead while the existing DM-RS can be reused with maximum rank limitation.
3
Summary
In this contribution, we provide our view on 3D MIMO schemes.
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