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Agenda

Background

Measurement procedure and results

Extracted TSV model parameters
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Background
Channel model for LOS residential 
environment was released. However the  
parameter for only omni antenna is available

Re-analyzing LOS residential data (provided 
by NICT) based on TSV model, and 
extracting the parameters for all directional 
antennas

Purpose
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HP8510C VNAInstrument

19.1 cmDistance resolution

7.5MHzFrequency step

62.5 GHzCenter frequency
3 GHzBandwidth

0.333 nsTime resolution

128 timesTimes of average

401# of frequency points

Measurement conditions (06/012)

Time resolution and distance resolution were determined by 
bandwidth
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Measurement conditions (cont’)

• Pyramidal horn antennas
• Omni directional antenna
• Calibration performed with 1m reference separation

Omni directional Pyramidal horn
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Measurement environment (cont’)

Ｔx
side

Rx
side

Antenna height : 1.1m
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TSV model for LOS residential environment
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TSV model = Statistical two-path component + S-V components

Refer to Appendix A for each parameter

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
Γ+⎟

⎠
⎞

⎜
⎝
⎛=

D
hhjGGGG

D
PL

f
rtrt

D 21
02211

2 22exp
λ
πμβ

Reflection coefficient: Γ0 ≒ 0
Modified TSV model = Direct-path component + S-V components
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For LOS desktop environment (06/297) 

For LOS residential environment
PL: Path loss

Statistical factors in both two-path and S-V

Statistical factors in only S-V
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Impulse response
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LOS wave component

S-V model response
0Ω

Rician factor (ΔK)

Time of Arrival

By setting Γ0 = 0, TSV model can generate impulse response 
for LOS residential channel without any modification

Small Rician factor (Δk)
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Extracted TSV model parameters
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Parameter

Channel model for LOS residential environment was reanalyzed
Refer to Appendix B for each parameter
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Measurement of Path loss in LOS residential environment

No rotational measurement, only path loss in LOS direct component 
was measured
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Path loss of LOS component in residential environment

Path loss of LOS component follows free space loss
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Summary of available LOS / NLOS channel models

N/AAvailable (NICT)Residential

N/AAvailable (IMST/Intel)Library
N/AAvailable (NICT)Desktop

Available (NICTA)Available (NICT)Office
NLOSLOS

These parts are now available based on TSV-model
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Summary

The parameters for LOS residential channel model was 
re-reanalyzed based on TSV-model

Path loss for LOS residential environment was clarified

Channel model and Path loss model for LOS residential 
environment is now available

Channel models for LOS environments (residential, 
office, desktop) based on TSV model are now available
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Appendix A: Definition of TSV model (modified)
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Two-path response Arrival rate: Poisson process

CIR:
(Complex impulse response) PL: Path loss of the first impulse response
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Appendix B: Results of data analysis
Antenna beamwidth
Tx: 360 deg, Rx: 15 deg
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