Vol. 45 No. 12 goooooooo Dec. 2004

goboobotooogobuooboon
UHFOOOOOooooooo

0 o of o o o of
O o o off o o 0t

00o00ooo0o00oo000o v”HFOOOOOO0OO0OO00O00000000000000000
gooooOoooooOoOoOooooOoOoO0O0OoOoO0OO00O0O0OO0O0OvUdHFOOO0OO0O0BCOO0O00O0
goo0ooooooooOoOoOoOO0OO0OCOCOO0OO0O0000O0O00ooobOOoOoOoOooOoOoooOooooo
goo0o0ooO00oooOo0o0ooO0O00ooOO0O0 UHFOOOOO0O0O0000000000000
gooo0oooOo0o0boOoO0o0ovUdrFO0O0O0O0OO0O0O0O0O0O0O0COO0O0O0O0O0O0O0O000 TVOO
00 GpSOOO0D0O0DOODOOODODOOOOOOODOUHFOOOOODOOO0OOO00DOOO00O
gooooooooo TVvOoooooooooooooooooooooooTvoooooooo
goooboooooooooOo0oDOo0bOO00oO0o0oO0bDO0OO0OO00oOOoOoGPSOOOOO
goo0oooooooooooOobOOoOoOOOOOO0OOO0O00O0O0OoooooooooOoboooOo00
00000 UHFOOOOO0OO0OO0O0O0OO0000000000000000000000000000
gooooOoO0oooO0osomOdO0000 30000000000000C0O0O0O0O0O0GCOOO00OO0
gooooooOo0oo0o0ooOoOo0oOoOoOo0oOoOO0OoOoOO0bOOO0OO0O0 U”HFOOOOOO
goo0o0ooO0o0oooOo0o0ooO0oO0ooo0oo0o0oooo0o0ooO00ooooO00 UHFOO
gooooOooooooooooonoooo

Study of UHF Band Radio Propagation Area for
Communication and Broadcasting Integrated Environments

MASAHIRO NisHI,# TERUAKI YOSHIDA," YUKIO ATSUMIt
and OSAMU TAKAHASHIt

This paper aims to estimate the radio propagation area in the communication and broad-
casting integrated information platforms, based on the measurements of UHF band radio
waves. In the integrated platforms, both mobile communication and terrestrial digital TV
broadcasting systems are effectively fused in UHF band, to provide broadband digital informa-
tion to mobile users. To investigate large-coverage characteristics of UHF band radio propaga-
tion in the platforms, the received level contour maps are created based on the measurement
data including the GPS positioning data and the received level data, and the contour maps
are combined with terrain LOS area obtained by use of 50m mesh 3D terrain data. More-
over, the received levels in the LOS or non-LOS area are individually evaluated. From the
evaluation results of the UHF band radio propagation characteristics, the radio propagation
area can be easily estimated based on the terrain LOS area from the transmitter.
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Fig.1 Communicaiton and Broadcasting Integrated

Platforms.
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Fig.2 Measurement method of UHF band radio
propagation using TV broadcasting wave.
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Fig.3 Mobile radio propagation measurement system.

3bobobboboooooooooooooboooon
goboobooooooooooobooooboonoooon
gooobooooooooooooboooboonoooo
gbooobooooobooooboooboobooboooDo
gobobooooooooooougrDOOOoOoOoDO
gooooooooooooobooboooooobooo
O000000o0ooooooosoQUooooooon
covHFOOOOOOOOoOODOOOOCOOOO0O
goooboooooooobooboooooboooobon
gooobooooooobooboooboooOooooo
ocooooooODO0OO0O000000000 —-3dBiO
gooooooooooooooooboooonoooo
O0000O00000O00O0o0o0oooUOD ADOO
Oo00o0o0ooooooOocoO0oO0oooooooogPpC
goooobooooooooooboooooooo
goooboooooooboobooobooooooboobo
ocoooooFrFMOOOOODOOOOOOOOOO
O000oo0o00ooo0oooooooooopCcOO
gobodooboooooooooboooon

ooo0o0ooOoooopooooGgpsooOoOonOO
goooooboobooooooboooooooooo
gooobooooooooboboooooobooooon
goboboooooooooooboobooboonoooon
goooboboooooooboboooooooooo
goooooooooooooooboooooooo
goboooooboooooo

4. DO0O0OO0OOO0OODOO

4.1 0000000

oooooUoooooooOoooooooooodg
00o0o0oooooooooo pCO0OO0DODOOCOO
00o000o0ooooooooooUooooooo
OO0000O0000DDOORSSI: Received Signal
Strength Indicator0 D00 000000 OOOOOO
ooooooooog

Dec. 2004
-40 T T T T
 frequency :613.75 MHz N >
= el S — >
o 60 — 5th order polynomial P
Z 70 SN
°© A
5 o . 15°C i
| . H
5 90 A 25°C H
_% -100 — approximation | |
3 -110[ox
@ o
-120 oA
30—
500 900 1300 1700 2100 2500

Detected Voltage (mV)
04 O0ODOODOODOOOOOOOOO
Fig.4 Relationship between the detected voltage and the
received level.
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Table 1 Parameters of transmission station.

station  frequency(MHz) ERP(W) V/H
Sato 739.74 310 H
Koi 637.75 29 A%
Egezan 607.76 410K H

02 0O0OoOoo
Table 2 Parameters of measurement system.

Receiving antenna height 1.5m

Length of antenna 1/4 wavelength

Polarization of antenna Vertical

A/D converter 13 bit/sec
Receiving bandwidth 230kHz (3dB)
Measurement limitation —105dBm
Vehicle speed 00 40km/h

Transmission Station ato

ii | Station
—— LOS area

—— Non LOS area

(b) LOS simulation example
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Fig.8 An example of LOS area from transmission station.
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Fig.11 Received level map in LOS area of the Koi
station.
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Fig.12 Received level map in NLOS area of the Koi
station.
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