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3
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.  

In order to enable evaluation of the possible specification method to enhance the performance with 3D-beamforming or with massive MIMO, a new channel model is needed with enables modelling in both vertical and horizontal dimension of the environment as well as user locations in the network.  

Work done outside 3GPP (Celtic/WINNERII/WINNER+, channel modelling documentation available in public domain) can be used to speed up the start of the channel modelling work and benefit from the work done elsewhere by various 3GPP members.

4
Objective *

The objectives of the study are to: 

· 
Identify the typical usage scenarios of UE-specific beamforming and massive MIMO

· Identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation of elevation beamforming for the scenarios identified being typical:

· Modeling a two dimensional array structure at the eNodeB including any modifications to the antenna patterns (taking relevant RAN4 work into account)

· 3-dimensional channel modeling including the multipath fading characteristics in both elevation and azimuth

· Identify the need for defining a new way of modeling the location of outdoor and indoor UEs within a sector in both the horizontal and vertical domains.  

· Identify the need for defining a new way of modeling the mobility of outdoor UEs in both the horizontal and vertical domains. 

· The study will consider the WINNER+ 3D-channel model as a starting point, to determinine possible desired modification to fit for the 3D-beamforming and Massive MIMO purposes.

· Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by  Rel-11) with the modified evaluation methodology  
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