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Abstract This paper presented the multipath cluster characteristics measured in an urban macro cellular en-
vironment where the double-directional channel responses were simultaneously acquired at both frequencies of 24
and 60 GHz. It is important to understand site-specific nature of the propagation channel characteristics for the
operation of millimeter-wave transmission systems, which are highly environment-dependent. In this study, double
directional propagation channel measurements were performed with omni-directional azimuth coverage using the
phased array based channel sounder capable of rapid beam steering. Using an high resolution channel estimation
algorithm, multipath components (MPCs) were extracted from the measured data with a delay and azimuthal res-
olution of 0.01 ns and 0.1°, respectively. Then, multipath clusters were identified by grouping the MPCs in several
clusters with similar delay and angular property. In order to construct a quasi-deterministic channel model that
takes into account site-specific characteristics, the multipath clusters were characterized by largeand small-scale
parameters that are widely used in existing propagation channel models.
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(a) 24GHz #H (Tx: 5 €—4, Rx: 5 E—24)

(b) 60GHz # (Tx: 11 E—24, Rx: 12 E—2)
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(a) ADPS at 24 GHz (Tx)

(c) ADPS at 24 GHz (Rx)
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(b) ADPS at 60 GHz (Tx)

(d) ADPS at 60 GHz (Rx)

RAMHB L UEZ 72 %) v 7FEERANW2
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Parameters This work 3GPP UMa This work 3GPP UMa
24 GHz 60 GHz 24 GHz 60 GHz 24 GHz 60 GHz 24 GHz 60 GHz
-6.96 -7.45 -7.09 -7.13 -6.89 -7.58 -6.56 -6.64
Delay spread (DS) | p
) (DS/1s) (109.17 ns) (35.13 ns) | (81.63 ns) (74.98 ns) | (129.84 ns) (26.19 ns) | (274.08 ns) (228.97 ns)
o s
&10 o 0.29 0.49 0.66 0.29 0.71 0.39
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1.61 1.48 1.81 1.66 1.35 1.71 1.60
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log;o(ASA/1°)
o 0.18 0.22 0.20 0.21 0.36 0.11
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Cluster ASD [°] 9.18 4.21 5 11.64 7.05 2
Cluster ASA [°] 14.80 5.51 11 17.59 4.73 15
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(a) DS at 24 GHz

(d) DS at 60 GHz

(b) ASD at 60 GHz

(e) ASD at 60 GHz

(c) ASA at 24 GHz

(f) ASA at 60 GHz
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