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1. Introduction
In RAN#58, it is agreed that one of the objectives for the 3D channel SI [2] in Rel-12 is to identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation of elevation beamforming for the scenarios identified.  In [1], several scenarios are identified for 3D beamforming and massive MIMO.  The current channel model and evaluation methodology cannot fully reflect gain of 3D beamforming and massive MIMO.   In this contribution we discuss on how to modify 3D channel model.
2. Path angle parameters
In [4] all the path angle parameters are only model in horizontal dimension. e.g. per-path BS angle of departure (AOD), per-path BS/MS angle spread (AS) ,per-path MS angle of arrival(AOA) etc. this model can only be used for modeling MIMO system with one-dimensional antenna array.  For MIMO system with two-dimensional array, this model becomes unsuitable since the model lacks of modeling of AOD, AS and AOA in elevation and hence can’t reflect the phase difference between antennas in vertical direction. 
For scenarios 1, 3, and 5 identified in [1], it can be considered that the UEs are distributed only in horizontal domain in most of the cases.  In these scenarios, path parameters can be extended to support 3D channel.  The 3D channel model stated in [2] can be used for generation of fast fading 3D channel.
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 includes the consideration of both elevation and azimuth angles.  i.e. the channel model considers the parameters in elevation including mean elevation angle of departure (MED), mean elevation angle of arrival (MEA), elevation spread at departure (ESD), elevation spread at arrival (ESA), clustered ESD, clustered ESA, etc. The derivation of DOA and AOA of elevation is the same as in azimuth domain.  ESD and ESA in elevation domain follows the same correlation calculation of other large scale parameters DS, ASD, ASA, SF, K.
Proposal 1: For the scenarios with UE distributed in horizontal domain only, 3D channel model in [3] can be used.
For scenario 2 identified in [1], UEs are distributed in both horizontal and vertical domains. i.e. UEs are distributed in different elevation.  The statistic of the parameters DS, ASD, ASA, SF, K, ESD and ESA is expected to be different in different elevation.  The difference should reflect in the mean and standard deviation.   To extend the 3D channel model in [3] to support this, grids can be setup in vertical domain.  Interpolation can be done to derive the parameters in different grids.
Proposal 2: For the scenarios with UE distributed in both horizontal and vertical domains, parameters DS, ASD, ASA, SF, K, ESD, ESA should also be generated based on the correlation of locations in vertical domain.
3. Antenna pattern
As stated in [1], antenna port can include different elements in vertical and horizontal domains of 2D antenna array.  Therefore, it can have different antenna patterns.  For azimuth, we can follow the same antenna pattern as before i.e.

The 3-sector antenna pattern used for each sector and is specified by

    
[image: image7.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

H

A

A

,

12

min

2

3

j

j

j



[image: image8.wmf]3

dB

f

can be set as 70〫 as before

For elevation, antenna pattern can be defined as follows:
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should be decided based on number of elements.  It usually ranges from 10〫 to 80〫.   70〫 or 80〫is considered for single element.  When the number of element doubles, 
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 is reduced by half
4. Conclusion
In this contribution, we discuss 3D channel model and identify some modifications. For the scenarios with UE distributed in horizontal domain only, 3D channel model from IST-WINNER II can be used.  For the scenarios with UE distributed in both horizontal and vertical domains, some path angle parameters should also be generated based on the correlation of locations in vertical domain.  Antenna pattern should also be considered for elevation domain.
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