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1. Proposal

· Adopt the mechanical tilt model presented in R1-092932 (Ericsson, ST-Ericsson)

· Adopt an angle independent polarization model as presented in



R1-092795 (CATT, CMCC, Huawei, Motorola, Potevio, RITT, ZTE), and 



R1-092741 (Ericsson, ST-Ericsson)
2. Text Proposal

The following is to replace Section A.2.1.6 in 36.814 (V1.1.1).  
TP to TR36.814 v1.1.1:

---------------------------------Start of text proposal for TR 36.814------------------------------------

A.2.1.6.A
Polarized antenna modelling
In case of polarized antennas, the polarization is modelled as angle-independent in both azimuth and elevation, in the antenna local coordinate system. For a linearly polarized antenna, the antenna element field pattern, in the horizontal polarization and in the vertical polarization, are given by
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respectively, where 
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 is the polarization slant angle
 and
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 is the 3D element antenna gain pattern as a function of azimuth angle, 
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, which are defined in Figure A.2.1.6.A-1. Note that the vertical and horizontal field direction are defined in terms of the spherical basis vectors, 
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For 2D element antenna gain pattern:
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Figure A.2.1.6.A-1
Definition of spherical angles and spherical unit vectors in a Cartesian coordinate system, where
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is the given direction, 
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 and 
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are the spherical basis vectors.
A.2.1.6.B
Antenna gain for a given direction and mechanical tilt angle

A global coordinate system with Cartesian coordinates (x,y,z)  and a local (“primed”) coordinate system with Cartesian coordinates (x’,y’,z’) are defined with a common origin, with the y’-axis being parallel to the y-axis; that is, the x-axis of the global coordinate system, should be aligned with the pointing direction of the sector
. The global coordinate system is oriented with its z-axis along a vertical direction, thus having its xy-plane coinciding with a horizontal plane, and all directions in space (angles of arrival and departure) are defined in the global coordinate system angular coordinates 
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and 
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, see Figure A.2.1.6.A-1. 

Assume that an antenna is installed with the antenna aperture normal direction (and antenna main beam peak for a conventional sector antenna) in the xz-plane and that the antenna radiation pattern is defined in terms of angles 
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q

and 
[image: image20.wmf]'

f

 in the local coordinate system, with the local coordinate system antenna-fixed. 

Mechanical tilt is modeled as a rotation of the antenna-fixed coordinate system around the y-axis. For zero mechanical tilt the antenna-fixed coordinate system coincides with the global coordinate system. Conventionally, for sector antennas with cylindrical shape, the antenna radiation pattern defined in the antenna-fixed coordinate system is measured with the antenna cylinder axis installed to coincide with the z'-axis of the antenna-fixed coordinate system. Note that electric tilt, and hence beam pointing direction, does not in general affect the choice of antenna-fixed coordinate system.

By rotating the local coordinate system with respect to the global coordinate system the same effect as mechanical tilting is attained. Since the antenna pattern is defined in the local coordinate system, which has been rotated with respect to the global coordinate system, a transformation must be performed to allow evaluation of the tilted antenna pattern as a function of coordinates in the global coordinate system. This transformation relates the spherical angles (
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,
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) in the global coordinate system to spherical angles (
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) in the local (antenna-fixed) coordinate system and is defined as follows:
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where 
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 is the mechanical tilt angle around the y-axis as defined in Figure A.2.1.6.B-1.


Having only the total gain pattern 
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in the local system, the total gain in the global 
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with 
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given by (1) and (2).
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Figure A.2.1.6.B-1
Definition of angles and unit vectors when the local coordinate system has been rotated an  angle 
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 around the y-axis of the global coordinate system.

For polarized fields a transformation of the field components is needed, in addition to the coordinate transformation. For a mechanical tilt angle 
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, the global coordinate system field components 
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) are calculated from the field components 
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 of the radiation pattern in the local (antenna-fixed) coordinate system as 
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where 
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 are defined as in (1) and (2), and 
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 is defined as:
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As an example, in the horizontal cut, i.e., for 
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, equations (1), (2) and (5) become
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The notation 
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, used below, should be interpreted as the field components for the specific
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 that is given by the direction of the propagation; that is, the angle between the global z-axis and the line connecting the site antenna and the UE.

If  
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 polarized antennas are used, the field components 
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 are related to the co-polarized and cross-polarized field components in the local (antenna-fixed) coordinate system for the 
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and similarly for the 
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 polarized antenna.

---------------------------------End of text proposal for TR 36.814------------------------------------
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� Hence, an antenna with� EMBED Equation.3  ���degrees corresponds to a purely horizontally polarized antenna.


� Note that the global coordinate system should not be interpreted as a system wide global coordinate system, but a coordinate system centered at the site antenna, with the xy-plane parallel to horizontal plane.





[image: image1.wmf](

)

(

)

(

)

(

)

z

q

f

z

q

f

q

f

f

f

cos

,

,

,

,

A

F

F

=

=

[image: image67.wmf]0

=

z

[image: image68.wmf]f

[image: image69.wmf]y

[image: image70.wmf]x

[image: image71.wmf]z

[image: image72.wmf]q

[image: image73.wmf]f

ˆ

[image: image74.wmf]q

ˆ

[image: image75.wmf]n

ˆ

[image: image76.wmf]y

[image: image77.wmf]z

[image: image78.wmf]x

[image: image79.wmf]n

ˆ

[image: image80.wmf]b

[image: image81.wmf]b

[image: image82.wmf]'

ˆ

f

[image: image83.wmf]'

ˆ

q

[image: image84.wmf]q

ˆ

[image: image85.wmf]f

ˆ

[image: image86.wmf]'

x

[image: image87.wmf]'

q

[image: image88.wmf]'

y

[image: image89.wmf]'

z

[image: image90.wmf]'

f

[image: image91.wmf]n

ˆ

[image: image92.wmf]q

ˆ

[image: image93.wmf]f

ˆ

[image: image94.wmf]y

[image: image95.wmf]'

ˆ

f

[image: image96.wmf]'

ˆ

q

[image: image97.wmf]n

ˆ

[image: image98.wmf]q

ˆ

[image: image99.wmf]q

[image: image100.wmf]z

[image: image101.wmf]x

[image: image102.wmf]y

[image: image103.wmf]f

[image: image104.wmf]n

ˆ

[image: image105.wmf]q

ˆ

[image: image106.wmf]f

ˆ

[image: image107.wmf]y

[image: image108.wmf]'

ˆ

f

[image: image109.wmf]'

ˆ

q

[image: image110.wmf]y

[image: image111.wmf]z

[image: image112.wmf]x

[image: image113.wmf]n

ˆ

[image: image114.wmf]b

[image: image115.wmf]b

[image: image116.wmf]'

ˆ

f

[image: image117.wmf]'

ˆ

q

[image: image118.wmf]q

ˆ

[image: image119.wmf]f

ˆ

[image: image120.wmf]'

x

[image: image121.wmf]'

q

[image: image122.wmf]'

y

[image: image123.wmf]'

z

[image: image124.wmf]'

f

_1303034460.unknown

_1307996834.unknown

_1308067278.unknown

_1308067388.unknown

_1308067404.unknown

_1308067319.unknown

_1308067335.unknown

_1308067291.unknown

_1308066574.unknown

_1308067179.unknown

_1308067237.unknown

_1308066681.unknown

_1308057366.unknown

_1308057377.unknown

_1307996865.unknown

_1303038714.unknown

_1303715998.unknown

_1307863912.unknown

_1307995335.unknown

_1307996434.unknown

_1307864069.unknown

_1303716315.unknown

_1307863886.unknown

_1303716108.unknown

_1303716013.unknown

_1303715922.unknown

_1303715960.unknown

_1303283559.unknown

_1303034999.unknown

_1303035076.unknown

_1303038713.unknown

_1303035030.unknown

_1303034764.unknown

_1302431797.unknown

_1302443325.unknown

_1303034195.unknown

_1303034403.unknown

_1303034433.unknown

_1303034364.unknown

_1303034389.unknown

_1302937870.unknown

_1302952024.unknown

_1302953783.unknown

_1303034123.unknown

_1302953759.unknown

_1302937920.unknown

_1302937889.unknown

_1302444333.unknown

_1302604887.unknown

_1302444301.unknown

_1302431801.unknown

_1302431805.unknown

_1302431807.unknown

_1302431809.unknown

_1302431810.unknown

_1302431811.unknown

_1302431808.unknown

_1302431806.unknown

_1302431803.unknown

_1302431804.unknown

_1302431802.unknown

_1302431799.unknown

_1302431800.unknown

_1302431798.unknown

_1301492829.unknown

_1302431219.unknown

_1302431221.unknown

_1302431222.unknown

_1302431220.unknown

_1301748884.unknown

_1302431216.unknown

_1302431218.unknown

_1301748886.unknown

_1301749001.unknown

_1302431215.unknown

_1301748976.unknown

_1301748885.unknown

_1301494354.unknown

_1301748881.unknown

_1301493628.unknown

_1301223182.unknown

_1301397415.unknown

_1301492627.unknown

_1301231454.unknown

_1301214531.unknown

_1301214602.unknown

_1301211829.unknown

_1301211060.unknown

