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Justification *

The Rel-8 MIMO and subsequent MIMO enhancements in Rel-10 and Rel-11 were designed to support antenna configurations at the eNodeB that are capable of adaptation in azimuth only.  Recently there has been a significant interest in enhancing system performance through the use of antenna systems having a two-dimensional array structure that provides adaptive control over both the elevation dimension and the azimuth dimension.  The additional control over the elevation dimension enables a variety of strategies such as sector-specific elevation beamforming (e.g., adaptive control over the vertical pattern beamwidth and/or downtilt), advanced sectorization in the vertical domain, and user-specific elevation beamforming.  Vertical sectorization can improve average system performance through the higher gain of the vertical sector patterns, but vertical sectorization generally does not need additional standardization support.  UE-specific elevation beamforming promises to increase the SINR statistics seen by the UEs by pointing the vertical antenna pattern in the direction of the UE while spraying less interference to adjacent sectors by virtue of being able to steer the transmitted energy in elevation.  
Unlike vertical sectorization or sector-specific vertical beamforming, UE-specific elevation beamforming may need additional standardization support to maximize the performance benefits of such techniques.  Furthermore, a two dimensional port structure may require modifications to the transmitter’s CSI-RS transmission or UE’s CSI measurement and feedback methodologies to properly support UE-specific elevation beamforming.  Also, there may be a need for new codebook definitions for supporting a two-dimensional array structure at the eNodeB.  
This study is to utilize the 3D-channel model coming from the “Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE” study item and to proceed once the channel model has reached sufficient level of finalization. 
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Objective *

The objectives of the study are to: 
· Identify the need for DL-MIMO enhancements beyond what is supported in Rel-10 and Rel-11 applicable to supporting UE-specific elevation beamforming with up to 8 Tx antenna ports.
· Evaluate the need for UE CSI feedback enhancements, including:

· New codebooks or techniques for codebook selection, modification or update may be included, considering different environments and deployment scenarios.
· Enhancements for channel reciprocity based feedback to support UE-specific elevation beamforming  

· Assess the standardization impact of the studied techniques, including impact on CSI payload sizes. If relevant feedback proposals are not directly implicit in nature, the study of testing aspects should be included.
· Evaluate the need for modifications to the CSI-RS transmission and measurement to support UE-specific elevation beamforming

· Evaluate the needs for enhancements for downlink control signalling to support UE-specific elevation beamforming. Investigate whether additional methods are needed to ensure common channel coverage and/or RRM measurement reliability
· Check whether the solutions proposed for inclusions in the specifications would imply any need for further work in the BTS RF/EMC requirements
All studies should evaluate the throughput gains potentially achievable from the studied techniques, while also taking into account, eNodeB antenna calibration errors (phase and time), estimation errors, DL overhead, complexity, feedback overhead, backward compatibility and practical UE implementations. Reuse of existing feedback frameworks should be considered if possible. Sub-band versus wideband feedback should be taken into account. 
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