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1. Introduction
At RAN#58, study on 3D-channel model for elevation beamforming and FD-MIMO has been approved as a Rel.12 SI, where the objectives include [1]:

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

· Identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation 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 as a starting point the ITU channel model as described by the combination of A2.1.6 and Annex B in 36.814 and determine the additions that are needed to properly model the elevation dimension of the channel to fit the elevation beamforming and FD-MIMO purposes. Work done outside 3GPP (WINNERII/WINNER+, channel modeling documentation available in public domain) can be used.

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

 In this contribution, we discuss some major required modifications when extending the current 2D channel model to the 3D case.
2. Modifications when extended to 3D channel model 
Taking the ITU channel as a starting point, we give initial considerations about modifications required when extending it to model the 3D channel. The existing ITU channel model creation process is given in Fig.1 [2].
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Fig.1 ITU channel model creation process
Following this flow chart, we try to identify major required modifications when extended to the 3D case. 
First of all, the propagation scenarios may be redefined, which should cover the most interesting scenarios for elevation beamforming and FD-MIMO applications. 
To obtain the network layout, the locations of outdoor/indoor UEs should be modeled in both horizontal and vertical domains considering the distribution of eNB and UE. It is more important to model the UE mobility in the horizontal dimension than in the vertical dimension, since UE’s speed in the vertical direction is much slower compared with the speed in the horizontal direction. 
For antenna related parameters, the 3D antenna field pattern should be defined, and thus antenna gains for co-polarized and cross-polarized field components can be accordingly calculated. The model of A.2.1.6 in [2] seems to be a general approach. 
Elevation angles as well as both departure and arrival (EoD and EoA) are certainly essential parameters for 3D channel modeling. To generate elevation angles, according to the logic of azimuth angle generation in [2], the power elevation spectrum (PES) should be modeled. As indicated in [3], the PES could be modeled to follow a distribution such as wrapped Gaussian, Laplacian, or more generally a double exponential distribution. The most important parameter for all these distributions is the RMS elevation spread (ES), which belongs to the large scale parameters in Fig.1. To generate elevation spread, a possible distribution is given as log-normal in [3], where specific mean and variance values are still to be determined. In the ITU channel, cross-correlation has been modeled among large scale parameters including delay spread (DS), azimuth spread (AS), Ricean K factor and shadow fading. In the 3D case, this cross-correlation should be modified by also including the elevation spread. Additionally, auto-correlation of elevation spread should be modeled, and used together with aforementioned cross-correlation and log-normal distribution to finally generate elevation spread. The parameter of cluster-wise elevation spread is required to generate elevation angles for each ray within a particular cluster. Considering propagation in 3D space, both cross-polarization ratio (XPR) and co-polarization ratio (CPR) may need to be modeled. 
With regard to channel coefficient generation, phases brought by deployment of non-ULA arrays or UE mobility along the vertical domain need to be recalculated, such as using the extension made in [2]. In summary, all the major possible modifications are added onto the existing channel model and shown in Fig.2.
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Fig.2 Extended channel model creation process
3. Conclusions
In this contribution, we give our initial thoughts on extending the ITU channel to the 3D modeling case. Based on the existing channel modeling process, additionally required parameters and generalizations are discussed for further reference.
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