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In this paper, we discuss polarization characteristics in a cellular communication environment. The polarization characteristics are

quantified by the cross-polarization discrimination (XPD) and the polarization direction. These characteristics in an actual environment

are clarified by receiving radio waves of a commercial cellular system. Furthermore, the physical mechanism of the polarization

characteristics is discussed by comparing the measured results with those obtained through ray-tracing based analysis.
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Fig. 1. Measurement system.
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Fig. 3. Measurement environment II
(University campus area).

Table 1. Measurement specifications.

1 | I
Frequency [MHz] 865
Transmitting | Ground 17m 20~25m
antenna height
Type Sleeve antenna (V)
Receiving P Turnstile antenna (H)
antenna Ground 09m
height )
20 10 [dBi) % 10 [dRi]
150 0 ldee.] 150 @ 0ldex
v N
—H]

270 270
(a) Sleeve antenna (b) Turnstile antenna

Fig. 4. Directional patterns of antennas.




3.2 AlIEHER
3.2.1 XPD @ CDF

HIEBREEL, MW THRKEDOZEE D HRD
7= XPD @ 5 F& 43 4fi (CDF: Cumulative Distribution
Function)? 50%fiE(LL T XPD50%f# & IE53) % Table 2
(RT. HEAEY OD I BREE T d 2 HIEBRBII T
1% XPD50% % 9.1dB(EEREE: Al) Th -7, S HIT
FL38 LN(LOS: Line-of-sight) Cix 12.3dB, .i# L4+
(NLOS: Non line-of-sight) 1% 7.2dB & 72V, Ri@E LA
O XPD DMERTIC K E V. F£72, KB AZ
BT H D IE BB Tl XPD50%E I 4~6dB F& %
ThHY, WERKNZIHAT XPD 23/ S0,

Table 2. XPD50% value.

Area Environment, Sector XPD [dB]
All 9.1
I LOS 12.3
NLOS 7.2
BS B (southwest sector) 5.9
BS B (southeast sector) 4.4
I BS C (northwest sector) 0.8
BS D (southeast sector) 4.2
BS D (southwest sector) 4.2
BS E (northwest sector) 5.0
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Fig. 5. Relationship between relative received power
and XPD.

Table 3. Regression coefficients.

s t[dB]

All 028 | 138

I LOS 035 | 145
NLOS 023 | 126

BS B (southwest sector) | 0.16 11.6
BS B (southeast sector) 0.06 6.1
BS C (northwest sector) | 0.12 5.0
BS D (southeast sector) 0.06 5.6
BS D (southwest sector) | 0.08 6.9

I

BS E (northwest sector) | 0.07 6.6
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Table 4. Regression coefficients.

a b c
All 034 | 5.1 | 0.04
I LOS 0.27 | 18.9 | 0.08
NLOS 0.10 | 1.3 | 0.01

BS B (southwest sector) | 0.76 | 2.6 | 0.07
BS B (southeast sector) | 0.61 | 1.6 | 0.12
BS C (northwest sector) | 0.72 | 5.4 | 0.03
BS D (southeast sector) | 0.75 | 1.5 | 0.13
BS D (southwest sector) | 0.44 | 1.7 | 0.11
BS E (northwest sector) | 0.61 | 2.4 | 0.18
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Table 5. Analysis specifications.

Frequency 865MHz
Maximum number 3
of reflections
Maximum number ]
of diffractions
Building material Concrete
Receiving antenna
. 0.9m
height
Receiving point
. 0.Im
interval
Transmittin,
] (y,2) = (-105,1917) [m]
antenna position
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