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Abstract It is essential to understand the frequency-dependent and site-specific propagation channel character-
istics to design and operate millimeter-wave wireless systems properly. This study conducted propagation channel
measurements in an urban macrocell environment (UMa) using a 24/60-GHz double directional (D-D)channel
sounder. In post-processing, an ultra-high resolution MPC extraction algorithm extracted multipath components
(MPCs) from the measured data. The extracted MPCs were grouped into several clusters by a clustering algorithm.
Clustering was performed with a merged dataset of the MPCs obtained at 24 GHz and the power-compensated MPCs
obtained at 60 GHz to identify common clusters at both frequencies. Finally, using the clusters, we calculated the
statistical channel properties and analyzed and discussed the frequency dependence of the clusters.
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HWEZIToT2. 2L DY 5 ARMELEYIOBEEIZ & 2 EHM
Bk > TERINTWE D L, BEHEIAHIE ICH L TEE
THEHERETD L, K3DLDITHEHBOKY 2T 582
DG /ERMANE, W URBEL b DEEE OB /ZIRINA
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IR S 5 2T AR SN TV 3 EATIRIC D < FERERIK
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24 GHz 60 GHz
w| 97.84 53.89
Delay spread [ns]
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o 4.97 5.68
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AERICER U TRBRRARA T =) Y 72 fToT0W55DeEZX S
N, ETNOEMIICOBRDP>TLESTWVWEEE RS, A
22X, AR L72& 512X 5 I1CHlET — &5 5 MPC i L
TWBZehs, BERrZzofttor s 2% (BELZ 5 2 %)
FOMCE R WHAIEEEN LT, K 7727 2SO LSP
FEEREEDTICEB L. NS RAT XA —ZDOHE LS
WRB., £z, ERTIXA—ROBEEKRER 1 ITRT

2.4.1 BEBXUMEXTL v R

PIER p ICBTZBILER T LY K ops BEOAMARTL v
Foas i, XX TEEENS [3]

N,
— n:%osm (Tpv" — I’LT,P)2P’” 4
ODS,p = ZNNLos,p P ( )
n=1 p,n

NNLOS,p
Ly = n=1 TpnFn (5)
P NNLOS,p P
Zn:l n

NNLOS,p .
ne exp (j¢p,n) Pp.n
OAS,p = \J —2In < 1ZNNLOS,£ Pp 2 ) (6)
n=1 p,n

T ZT, Nnwnosp GHIES p lTBIFBREGELY 7 2 X8, n ik
BELZ SRRA VT IR, Pon &7 5 AREN, 1,, 1375
ZZND MPC DBILEDEL, ¢p o 1E7 7 ZAXAND MPC DJF
MADELTH?.
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