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The test environment and the overall structure of the beam-forming arrays and are 

shown in Figure 7.20(a) and (b). T

Since the two are similar in 

terms of structure and testing procedure, only the case of +45°-polarization of the 6-

element array is given here. It is noted that 

 

 



the beams 

obtained using the 5-element and 6-element arrays are similar, only the patterns of the 6-

element array are shown. The simulated and measured patterns are provided at three 

frequencies, 1.8 GHz, 2.2 GHz and 2.6 GHz. Good agreement between the simulated 

patterns and the measured ones is achieved. Three contiguous beams with different 

pointing angles are realized by the beam-forming network across the LTE band. As shown 



in Figures 7.22(a)-(c), beams at 1.8 GHz point at  when port 1, port 2 

and port 3 of the beam-forming network are excited respectively. The measured 

 HPBW of these three states are ,  and , which are exactly those 

predicted. The realized gain is around 11.8 to 13 dBi and the SLL is below -12 dB. At 2.2 

GHz as shown in Figures 7.22(d)-(f), the beams point at  and HPBWs 

are around  ,  and  when port 1, port 2 and port 3 are excited. The realized 

measured gain is around 12.6 to 13.8 dBi, compared with the simulated value of 13 to 

14.8 dBi. The SLL is below -13 dB and 

. Figures 7.22(g)-(i) display the radiation patterns at 2.6 GHz with 

three beams pointing to The HPBW is around ,  

and , and realized gain is 13.5 to 14.6 dBi. The SLL is below -17 dB and 
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