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Hardware Setup for Channel Measurement (Tx Side)
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Hardware Setup for Channel Measurement (Rx Side)
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Hardware Specifications

Table I: CHANNEL MEASUREMENTS HARDWARE SPECIFICATION AT 60 GHZ CAMPAIGN

60 GHz campaign

Carrier frequency 60 GHz
Modulation scheme BPSK
Bandwidth 1.3 GHz
Tx and Rx antenna gain 25 dB
Tx and Rx antenna 3dB beamwidth in E-plane 7.92°
Tx and Rx antenna 3dB beamwidth in H-plane 9.65°
Max. Tx power -5 dBm
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Measurement Environment

U The measurement campaigns were R\
conducted at Boise Airport & Boise "hf}ra;:?;ige
State University j T Y B | g 7
= Airport gate areas " tu S | oo
= Airport baggage claim areas ’ B\ e
= Hallway of Engineering
building
=  Qutdoor of the Engineering
building

Fig. 2: 60 GHz channel measurement conducted in airport gate (left )
and hallway (right)
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Large-scale Fading Model

Close-in reference path loss mogel
PL(d) = PL(d,) + 10nlog,, (d—) + Xo
o

PL(d,) = free -space path loss in 1 m reference distance at 60 GHz
n = path loss exponent, how fast the path loss increases with the separation
Xo = log-normal random variable with 0 mean and standard variation o

Floating- Intercept path loss model
PL(d) = a+ 10Blog,y (d) + xs

a = floating intercept in dB
B = linear slope
Xo = log-normal random variable with 0 mean and standard variation o

Two Approaches

1 Gradient- descent fit (GDM)
O Least-square fit (FIM)
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Path Loss Results

1 The blue triangle represents the LOS measurement data

1 The path loss exponent and shadow factor are determined using three models:
CIM, FIM and GDM
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Fig. 3: FIM, GDM and CIM along with the measurement data taken from the airport baggage (left) and gate

(right) area at 60 GHz
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Result and Analysis

d Measurement campaign at 60 GHz at Boise State University
O Two Indoor measurements
J One outdoor campaign measurement
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Fig. 3: FIM, GDM and CIM along with the measurement data taken from the indoor of LOS link (left),
outdoor of LOS link (middle) and indoor NLOS link (right) at 60 GHz
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Result and Analysis

Table | : PARAMETERS OF THE CLOSE-IN REFERENCE MODEL (CIM), FLOATING INTERCEPT MODEL (FIM) AND GRADIENT
DESCENT FIT MODEL (GDM) FOR AIRPORT AND UNIVERSITY ENVIRONMENTS

Directional Path Loss Models

CIM FIM

Environments Scenarios
a, dB

Airport gate area . } 56

Airport baggage area . . 57

Indoor 53

Outdoor

Indoor
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Recent Work (Path Loss Values at 60 GHz)

O Similarities
L The free space line overshoots all the path

110

100

loss lines excepting the line of indoor [2]

L The path loss values of the airport gate and
baggage area are almost similar to that in
the outdoor [1]

L The PLE of gated area scenario is close to
Free-space (n=2) and indoor [2]

Path Loss power in dB

[ Differences

L A considerable loss is seen among the
losses of indoor [2], indoor [1] and hallway
(our work)
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Fig. 4: Linear plots of the path loss values from recent work at 60

GHz and sub-6GHz

O The PLEs of hallway and airport baggage
areas are slightly varied from the PLEs of
Free-space and indoor [2]
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Conclusion & Future Work

1 Gradient-Descent regression fit is used, and comparable path loss
parameters are found with the least-square fit line

d CIM overshoots all the data excepting the NLOS data, because this model
mostly depends on the free- space path loss value at reference distance.

d Multipath propagation effects can be examined in the airport
environments.

d Wideband MIMO (Multiple-input Multiple-Output) channel measurements
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