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Analysis of Throughput Field Test Data Acquired Using Vehicle Mounted
Multi-Band MIMO Antenna
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Abstract

This paper reports on the design of a multiband multiple-input and multiple-output(MIMO) antenna for long-term evolution(LTE)
vehicular communication and includes an analysis of the throughput field test results that were acquired by mounting the antenna to
a vehicle. The antenna used for the field test was designed as a planar structure and included multiple stubs to obtain multiband resonant
characteristics operating in the LTE(0.8~0.9 GHz, 1.7~2.2 GHz), Wi-Fi(2.4~2.48 GHz), and wireless access in vehicular environments
(WAVE)(5.8~5.9 GHz) frequency bands. For the field test, antenna prototypes were mounted on the dashboard and roof of a vehicle
and connected to the experimental LTE modem. The data transfer rate(throughput), signal-to-interference-plus-noise ratio(SINR), and
reference signal received quality(RSRQ) were measured and analyzed in various real-world radio wave environments. Based on these
results, the relationship between the SINR and throughput according to the field intensity is confirmed.
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Fig. 1. Geometry of designed antenna.
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Table 1. Optimized design parameters.

Parameter Value Parameter Value
wi 3.0 X4 11.0
Wa 2.0 ) 225
X1 11.0 » 26.0
X2 7.0 3 29.5
X3 6.0 Va 37.0
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Fig. 2. Fabricated MIMO antenna prototype.
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Fig. 3. Comparison of simulation and measured reflection
coefficients of the MIMO antenna.
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Fig. 4. Measurement of the radiation efficiency of the
antenna prototype in an anechoic chamber.
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Fig. 5. Measurement results of radiation efficiency of fabri-
cated antenna.
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Fig. 6. Pictures for measurement set-up.
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Fig. 7. Measurement results of LTE communication index

according to the antenna mounting position.
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