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The Analysis of beam tile pattern properties of the base station
array antenna

Jeon-hwan Choe’, Gye-jae Lim™
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ABSTRACT

For the purpose of controlling the beam tilt angle of the base station sector array antenna, phase
shifter is used. Phase angles of this antenna depending on the tilt angles are designed, and the patterns
on the vertical and horizontal planes are simulated and analyzed for the evaluation of base station
antenna.

This analysis is used in the optimal design of base station antenna because of maximum cell
coverage and incremented traffic capacity, decreased interference.
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Fig. 1. Cinfiguration of the corner reflector antenna.
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Fig. 2. The coordination system of an antenna element.
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Fig. 3. The coordination system of an antenna element
that is rotated by 7 angle.
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Table 1. Measured phase and attenuation.

utolof = A o147 [deg] a2
1 EXE 71 ZH ] [dB]
0 106.08 -192.34 -3.67
1 111.24 -187.18 -3.67
2 11581 -182.61 -3.66
3 120.65 -177.77 -3.66
1 125.88 -172.54 -3.64
5 183.71 -164.71 -3.62
6 14373 -154.69 —3.57
7 156.68 -141.79 -3.63
8 -3.45
9 -3.36
10 -3.25
11 -3.16
12 -3.08
13 -3.02
14 -2.99
15 -2.97
16 -2.95
17 -2.94
18 -2.93
19 -2.91
20 -2.92
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Fig. 5. Phase curve depending on reverse bias voltage.
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Table 2. Phase angles of each elements depending on
beam tilt angle.

tilt_angle ele 1 ele 2
6.0 a0 560
1.00 -18.85 -14.14
2.00 -37.69 -28.27
3.00 -56.52 -42.38
4.00 ~75.34 -56.50
5.00 -84.13 -70.60
6.00 -112.89 -84.67
7.00 -131.62 -08.71
8.00 -150.31 -112.73
8.00 -168.95 -126.71
10.00 -187.54 -140.66
1100 -208.07 -154.56
12.00 -224,54 -168.41 -112.27 -56.14
13.00 -242.95 -182.21 -121.47 -60.74
14.00 -261.28 -195.96 -130.64 -65.52
15.00 -279.52 -209.64 -139.76 -59.88
16.00 -267.69 -223.27 -148.84 ~74.42
17.00 -315.76 -236.82 -157.88 ~78.94
18.00 ~333.74 -250.30 -166.87 -83.43
19.00 -351.61 -263.71 -175.81 -87.90
20.00 369.38 -277.04 -184.69 -92.35
21.00 -387.04 -290.28 -193.52 -95.76
2200 —404.58 -303.43 -202.28 -101.14
23.00 -421.99 -316.49 -210.99 ~105.50
2400 -139.28 -329.46 -219.64 -109.82
25.00 -456.43 -342.32 -228.21 -114.11
26.00 —473.44 -355.08 -236.72 -118.36
27.00 -480.31 -367.73 -245.15 -12258
28.00 -507.03 -380.27 -253.51 ~126.76
29.00 -528.59 -392.70 -261.80 -130.90
30.00 -540.00 -405.00 -270.00 -135.00

180

(b) 10 degree
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Fig. 6. Beam patterns on the vertical plane.
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Fig. 7. Beam level variation on the horizontal plane
depending on the tilt angle.
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