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1. Introduction
To progress the work for the active antenna system (AAS) study item, there is a need to modeling the antenna. This paper initiates the discussion on these topic.

2. Discussion
2.1.
Problem description
As discussed in [3],[4],[5] the spatial domain characteristics is an essential part of developing requirements for active antenna Systems of a base station. Currently antennas are passive systems with one input port, a phase-shifting and combining matrix and the radiating elements (dipoles). Active antenna systems has individual Tx/Rx modules. Figure 1 show [6]  show this. 
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For passive antenna systems 3GPP use the antenna model [1] to “transform” the requirements from the antenna connector to the space. These antenna model is not precise enough for active systems. 
Signal im Raum = Signal (Antennenstecker) * A(Phi,Tetha)
Signal im Raum = Summe Signal (Antennenstecker) * A(Phi,Tetha)
2.2.
Currently used Antenna Model
Currently there is a model in [1] specified.
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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[image: image3.wmf]dB
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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 = 10,  SLAv = 20 dB

The parameter 
[image: image6.wmf]etilt
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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q

= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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Figure xx: Horizintal and vertical Pattern
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3. New approach for an Antenna Model
Figure 1 show the coordination system for the 3D model. This is in line with the system in [2] Annex A.2.1.6 Figure A.2.1.6.1-1, but not with the model in [1] Annex A: Table A.2.1.1-2. The model in [1] has the main lobe vertical at 0° plus tilt. The model in [2] has this at 90° plus tilt. 

[image: image13]
The idea is, based on a generally antenna model to developed a more practical form, which is close to the current used model.  Was woollen wir machen (Fernfeld und nur vertical, einzelne Elemente anregen können)
The electrical field strength of an antenna with N antenna elements based on the superposition of single fed antenna elements can be calculated as
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For the interesting farfield in a vertical cut (( = 0) in main direction the following assumptions are valid:
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   (Fraunhofer approximation)

The vertical farfield pattern can be calculated as
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The vertical farfield pattern for a linear antenna array with equal radiating elements and constant distance d between neighboured radiators is described
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and in matrix notation
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with complex weighting matrix 
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 considering the complex antenna weights, the vertical radiation characteristic 
[image: image22.wmf][

]

C

 of the radiating elements as well as the arrangement phase matrix
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with
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In the farfield condition the signals from all dipoles are transmitted in the same direction ( with different phase shift for each dipole which can be calculated by
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as shown in Fig. 2.
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The vertical radiation characteristic C(() for a realistic half wavelength dipole in front of a reflector could be calculated by
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as shown in Fig. 3 with a half power beamwidth of 
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Fig. xx.
10 Dipoles, d/(=0.9, Downtilt = 0°



Fig. xx.
10 Dipoles, d/(=0.9, Downtilt = 10°
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Fig. xx.
6 Dipoles, d/(=0.9, Downtilt = 0°




Fig. xx.
6 Dipoles, d/(=0.9, Downtilt = 10°
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Fig. 4: Single element pattern with 55° half power beamwidth.
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Fig. 5: Footprint of New Antenna model (Antenna height 10m)
4. Proposal

	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 65 degrees,  Am = 30 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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The parameter 
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is the electrical antenna downtilt. 


Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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5. Summary

6. References

[1]
TR 36.814 Annex A: Table A.2.1.1-2 
[2]

[6] R4-116011, Terminology and definitions for AAS, Ericsson
�


Fig. 1: Definition of the coordinate system
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Fig. 2: Geometry for the calculation of  the phase shift for each dipole in the farfield condition.
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Fig. 3: Single element pattern with 55° half power beamwidth.
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