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The Development of Near—field Probing Method on the

Base Station Array Antenna
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ABSTRACT

For the evaluation of far-field performance by using the near—field probing on the base

station dipole array antenna, the effects of mutual coupling depending on the heights
between the array antenna with reflector and the probe were analyzed.
When the height is varied in the near-field region, S parameters on the input ports of
antenna and probe are measured and analyzed to decide the height for the minimum mutual
coupling effect and the maximum probing efficiency. This height will be applicable to the
near—field probing system design to achieve the precision far—field performance of a base
station array antenna system.
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Table 1. The Test process and system of base

station array antenna.
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Fig. 1. A side—by-side array antenna with 10

dipoles at 900Miz band.
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Fig. 2. Configuration of a dipole element.
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Table 2. Size of a dipole element.

B =3 COIE &gt
S8 F1T = freq 900 MHz
CtoIZ 20| dipoleL 143.5 mm
=0l h 61 mm
GND 3J| (Ot2 XMZ) | 250 mm X 241 mm
GND wall =0l h 40 mm
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Table 3. basic electrical properties of a dipole
element.

gs 82 <E OO0/ 85
A8 &3zt 2o AAH =] HEAFH 2 -19.5 dB
I &R TFr o2 9 22 &6 | ZARRl &xAR 2
sS40l AR BD| | R a2 -19.0 &
Il SHE= Al &Rl Ofets Qe AUEA Zin 60.9 —j 4.2 ohm
SATHE AlE Ofel B AlRIE R =XE OlRINE —10dB HE = 0.86 - 0.95 GHz
- TR0l W2 Fgle)
- B et DI AR oI Al AlE Eis
- =5 ool wey DE2 SAoR 2
- 8 €E (ZZ, 2 | Network Analyzer (NA) ol s _ =
&) #Ei0l [Tt Az, €l tracking unit 24 HZOEILE Al 2. I8 BH
2Al = HZ O =e
HoiZ 2 CIOIEl %2l | Siist =& Gl 2
2 Computer oz ZHo| S8 B _ B
o DZ2H= AUT 39 A0l |IXIAIA AUT 22
BHADIE A Network Anal SANE AR 2C o= = -
AL oy | ok Arabeer (W) ZAE A Bo =2A SHS A A2 B M2t
) Bisl0l et — -
B ____ A AUT EEH Ao Z2EE2 AXAHAEZ AUT
g2 as A BRI EADIE &S 013 Al
Network Analyzer (NA) | &2 % QUO0H, =N o EM0 YES 0IXK L= 50t BHCH
B &S MBS 2is
as &3 A T 5% = BARI 5 9= A Jdedlh coupling 8&H0I 2ol Z2E0F 8l
Network Analyzer (NA) EE 5= UAOH, SAHH = _
1 M5 MBS 2 J20 HIoH, AUT 2f S&IF0O =2 S11, SA



=)

BISHCE MetA O BSIF E At
SeEiet =0/ Z&o
B9 AJJt #&+5 0| Bzt
2 WL, Z2E9 AJIE HIA
ZEJt 0l ColEZ2 s&oti =0

o 2 HM, ZE2EZMH IS C of
2 =
?

0
rr

[HJn
Hoox

T
lo
S
IS)
o
[w)

IE
HU

1A

2
=)

0o
g o

bl

Moo o2 oo

=
HEZo S2IEc=z Juds HEs

i
=1

HU

FO Q> |H ¥

.

=
b
o
=
i
HU
o
kJ
10
i
0o
E
in

—
~

[>
04
o K
ton
Hu
i
I
A
ol
rr
T
13
&

1t
t12 coupling O 2o &
ME AUT 2

o N
[H
HU
T
i
>
c
_'
[
my
n o
Ok
i
uba!

+2
=S/
5}

0 on
=
x
ol
rE o

g fon

a2
ol UCH.
I WS NE50 3

b,

[

kJ
i
< ol
T o

=]
= s
Mo EJl mo mx

2
aromx > fr

rr 0

A

IH i

HU
T
iy
59 AN
O

X

— IH
HU
T

o I o
>~
e
=)

2
= [

ol
N
=2
O
e
i)

S A
e

-2

0 Mx
Q
3

il
2 =2

= HE HAHE
. SEF1F4= 900 MHzOIA At

H20l= 1583.1 mm 2
CtoIZ 20l

(@)
o
o

TN o
L oy o2 30 1 o

0z
l_o—r'l—
[m]
=)

2 He 30 4>

0
rr
0
10
10

=

™ e

0o

=

W oo g v ooy
~

2

olmHel &8I ds2 OfcH = 4 2F ZCh

H 4 O0I2 Z2E9 MIX &5

Table 4. basic electrical properties of a dipole

probe.
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Fig. 3. The case that the height between a dipole
and a probe is h2.
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Fig. 4.The case of the configuration of 2 dipoles
and a probe.
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Fig. 5. S21 : The variation of Reflection
coefficients and phase angles, and the

incremented phase angles depending on the

height h2.
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Fig. 7. S32 : The variation of Reflection
coefficients and phase angles, and the
incremented phase angles depending on the

height h2.
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