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38-GHz Wide-Band Point-to-Multipoint
Measurements Under Different Weather Conditions
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Abstract—This letter presents 38-GHz wide-band point-to-mul-
tipoint measurement results from various weather events. 73 963
measured power delay profiles indicate that multipath can occur
due to the foliage and the reflection from wet surfaces during rain.
The received signal strength during rain varies according to a Ri-
cian distribution with a K factor inversely proportional to the rain
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has been done to study effects of weather on the multipath an
time-varying nature of millimeter-wave channels. Thisletter sum-

marizes results of extensive wideband measurements conductegeasurements were conducted via three links across the Vir-

onfixed point-to-multipointlinks at 38 GHz.

ginia Tech campus from April to June 1998. The first link, L1,

provided a 605-m unobstructed LOS path. The second link, L2,

Il. HARDWARE SYSTEM AND SITE DESCRIPTION

Power delay profiles (PDP’s) were captured usirgliding
correlator channel measurement systefihe system has a
null-to-null radio frequency bandwidth of 200 MHz (providing
a multipath time resolution of 10 ns [1]), a multipath dynami
range of 25 dB, a measurement speed of 50 PDP’s per secd|
and two modes of operationspread spectrum modéor
wideband measurements, atwhtinuous wave (CW) moder
system alignment and calibration.

Ill. M EASUREMENT RESULTS

provided a 262-m obstructed path due to the dense canopy of a
large oak tree. The third link, L3, provided a 262-m partially ob-
structed path due to nearby oak tree leaves that would obstruct
the LOS path during windy conditions. Out of the 73963 PDP’s
ollected during the campaign, 36 338 were collected during
ﬁaw events and hail storms.

Multipath Statistics: Table | summarizes the multipath

Antennas were selected to represent antenna systestaistics for different rain ratesk (mm/hr), and multipath
proposed for emerging LMDS links. The transmitting (hubthreshold levelsPyip — PLos, WherePr os is the power of LOS
antenna was a horn with a maximum gain of 19 dB and halbmponent andPyp is the power of multipath component.
power beamwidths of 45and 6.5 in azimuth and elevation, On link L1, multipath was detected during rain but not during

respectively. The receiver (subscriber) antenna was a parabol&ar weather. On links L2 and L3, multipath was present for
reflector with a maximum gain of 39 dB and half poweboth clear and rainy days, which is due to the scattering by tree
beamwidths of 1.5in both azimuth and elevation. Verticalleaves and branches.
polarization was used. Careful records of local rain were takenFig. 1 compares measured PDP’s during different weather
via a portable tipping-bucket rain gauge. events. On May 1, multipath occured during heavy rain right
before and after the hailstorm. This may be caused by the sharp
Manuscript received February 8, 1999. The associate editor coordinating ﬁ{ége of the hailstorm cell. In [2] It was sh_own that multipath
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