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1. Introduction

When two RF terminals working in difference bands co-exist, their spurious emissions will impact with each other. Deterministic co-existence analysis is commonly used to determine their co-existence conditions under given static model assumptions. In previous terminal co-existence analysis, it is normally assumed that omni-antennas are used the terminals, and thus the impact of the antenna vertical pattern is not considered. For the co-existence analysis of CPE/PS device, however, the assumption may not be appropriate for CPEs that use directional antennas. In this paper, we discuss the impact of the antenna vertical pattern on the coexistence analysis.
2. Antenna Vertical Radiation Pattern Model
In Ref.[1], a vertical radiation pattern is defined for UE UL diversity analysis for the BS antenna. A similar vertical radiation pattern model is proposed here for the CPE directional antenna:
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where  
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 is the elevation angle of antenna beam. 
[image: image3.wmf]etilt

q

 is the electrical antenna elevation tilt. 
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 is the vertical beam width in degree, defined as the -3dB elevation points relative to the main beam direction, where the intensity falls off by ½ (half) power. 
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 is the maximum attenuation (Note: Ref.[1] defines 
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 = 20dB for BS antenna. These numbers may not be suitable for CPE directional antenna. Normally, the CPE antennas   have larger beam width 
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Figure 3-1: Illustration of Antenna Beam Direction associated with the CPE and PS antenna locations 
Since the purpose of the deterministic analysis is to investigate the emission requirement for the worse case, we may assume the CPE is located near the cell edge where the 
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 is close to zero degree. The vertical beam width 
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 and maximum attenuation
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  depends on the CPE antenna used. Here, we will investigate the impact of vertical beam width 
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 are 30 or 60 degrees. The maximum attenuation 
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 is assumed to be 15 dB. Figure 3-2 plots the vertical radiation patterns for the two vertical beam widths. 
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Figure 3-2: Vertical Pattern for Directional Antenna with Different Vertical Beam Widths
Assume the height of the CPE antenna is 
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 meters and the height of the PS device antenna is 
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 meters (see Figure 3-1), the elevation 
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 from the outdoor CPE antenna to the PS terminal can be expressed as follows (see Figure 3-1):
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where d is the horizontal distance from the PS terminal to the outdoor CPE antenna in meters. Using above equation, the vertical radiation pattern can be plotted as the function of the horizontal distance between the PS terminal and the CPE antenna.
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Figure 3-3: Antenna Vertical Pattern as a Function of Horizontal Distance between the CPE antenna and the PS device
Figure 3-3 shows the impact of the vertical antenna pattern of the CPE with the assumptions of 
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=6m and 10m, and 
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=30 degrees and 60 degrees. From the figure, one can derives antenna gain reduction for a given horizontal separation distance between the CPE and PS terminals. Some examples are shown in the following table. 

Table 3-1 Antenna Gain Reduction (dB for 
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	Horizontal Distance (m)

	
	
	10
	20
	30

	30
	6
	8
	2
	1

	
	10
	15
	7
	3.6

	60
	6
	2
	0.5
	0.2

	
	10
	5.4
	1.8
	0.8


3. Discussion and Conclusion

This paper discussed the impact of the antenna vertical pattern on the co-existence analysis of CPE based on a proposed antenna vertical pattern. As shown in the paper, it is important to consider the impact in the co-existence analysis, especially when the CPE and PS devices are close together, say about 10m – 20m. The impact also depends significantly on the vertical beam width of the antenna. Thus, it is important to define a practical vertical beam width for the co-existence analysis.
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