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Radio coverage prediction of RF-CBTC system under transmission power
10mW/MHz at K-AGT test line

=3 . BN
Bong-Kwan Cho - Jae-ll Jung

Abstract Korea Railroad Research Institute has developed the driverless rubber-tired K-AGT (Korean-Automated
Guideway Transit) system from 1999 to 2005 and has done its performance and reliability tests on the test line at
Gyeongsan-city. Radio Frequency Communication-Based Train Control system of K-AGT, which employed Advanced
Automated Train Control scheme, detects train position using the radio propagation delay between wayside and vehicle
radio equipment. In this paper, we investigate whether the transmission power of radio system can be reduced to the
permitted level announced by the Ministry of Information and Communication for license-free ISM(Industrial Scientific
Medical) frequency bands. We first determine radio propagation model, using the measured data at test line, and
perform simulation for radio coverage prediction. From the simulation results, we identify that the radio system
operated with reduced power can provide good link quality in total test line.

Keywords : K-AGT test line, radio coverage prediction, Modified Okumura-Hata model, RF-CBTC
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Fig. 3. AATC burst message format




592 UIAR=YYE=2Y F10A K52 20074

Fig. 5. Antenna Fig. 6. Modem

HAY KT (dBm)

9%

Fig. 7. Power spectral density vs. normalized frequency
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Fig. 9. Received power at various distance from WRS884

AR)Eo} itk

FA719] BAL AGZAREE CAYFOE WRSSSO,
WRSS81, WRS882, WRS883, WRS884, SRS885, SRS886,
WRS887, WRS8880[C}. Alg Al o] A5 WRS887-Z 424
tlolHAEIS A4510] o]AAE|7F emel T 7}2) QFEL(WRS
887-1, WRS887-2)2 F-AJHch. WRS884= GPS$Al7|7} A
ilEM Jon ZE X71= WRSE842] Al7to]| F7]3}E of

MATS A3

2.3 FMI| AR

o, ¢4, X}gF FA7)E Table 19] AfQfog EZ]—U]—\:]- 7}
YoleulE 5L 217)9) WS BAIEn Fups Bfo] &
MSKH#HA] 0 & #z gt} Fig 59} 62 12} otgutet /5_5
dlo|s Fig 72 x&eﬂ/\jlealmﬂps[) Power Spectral Density)

5 Ueiich ®A) 2A71SE 245GHz el AE R
9] S00mW FAIHZ O BRI QLovk, AHETANA
L AThy 8187120 10mW/MHzS WHESl7] $18) $414
ge WFe kol Lasit.

3. MIIMINE FEE) oS

AmEeele] 22 AT HoBAT AT
# o} 2 d(propagation model)& WA AAsljof Tt whaha
ABANA AR ~HEYRATIE AHgalel S}
T 225 22148 glolg et Akntdo] 1 =8 At

AL T
& AR A" HutEda g4 AFHolEet 5
A719) AMRRS AuelE o] glsto] Hubeg
£ 53tk
3.1 FATH AS
WRS8841F 2K power on)3HEE A1l ThE HE B4V
£ I Aelipower off)oflA] 2] Qo] AHEY BAYY
£ dAsle) £AH8E 2Rk 24 YAE 718 9
3| GPS FAI71E R4 VY] Fofl A8t ER A
Asto] JAHEE AR S HHs A H2E o
2} WRS8849] #-9-2 500m7HA] 20m ZFA o2 ZA435le] &
50719) AR S ZAskeh Y2 AS WEF 240m
2| Ao 4] AREY BNy X0} Fig 87 Zth

Flg 9= WRS884 2 HE|9] A ]| upet Masl= A

S vepdich Z 27} kel ghoj AY Wk, 39 ghold

q} l:ﬂ- Lg _qu]tfh;]- Aoﬂ l:ﬂ-tﬂ:‘/] J,]z_ag 011:40] %.‘:-_ _z"_,ﬂ

B2 7k Ae(Line Of Sight)E 8153 4= 7] g A
w7t Co wekol wls 4 A& & 4 Ack



Rl

3.2 MM T My

A 2o A% =72 ICS Telecom?] AT HE 0|4
Aol RARuEAS 2 vt 5 e 2de AAsH
Ark 5079 &4 Hlo|ele} Aupr o} spebu|EE 2Hs}
o] 4o wodd A AT Fote] ATt w2 vt
male APsieitt Modified Okumura-Hata 2Eol|A 714 &
L AFEE B on, Table 2= ITU-R 525293} Modified
Okumura-Hata 2 @& 28519S of 23} 2 Uebdrh9l

Fig. 102 ITU-R 525} Modified Okumura-Hata = @S- A|

HA Ago] gL vl IS8 AoEES e,

Table 2. Analysis of radio propagation model

. Correlation Correlation
radio diffraction | 2 pixelst2dB | 1 pixelst4dB
propagation - -
model niodel correlation correlation
coefficient(%) | coefficient(%)
ITU-R 525 Bullington 64.71 64.71
ITU-R 525 Deygout 55.88 67.65
ITU-R 525 RoundMank 64.71 70.59
Modified
Okumura-Hata Deygout 76.47 82.35
WRS884
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68 dBu - 77 dBm
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ot

(a) Modified Okumura-Hata (Deygout94) model
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(b) ITU-R 525 (Deygout94) model
Fig. 10. Radio coverage by WRS884 (Tx power = 500mW)
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Table 3. Received Power at radio stations when WRS884 transmits

radio station | Tx power = 500mW | Tx power = 30mW
WRS880 -105.7 dBm -117.9 dBm
WRS881 -100.3 dBm -112.5 dBm
WRS882 -80.8 dBm -93.1 dBm
WRS883 -61.2 dBm -73.5 dBm
SRS885 -21.9 dBm -34.1 dBm
SRS886 -55.1 dBm -67.3 dBm
WRS887-1 -66.3 dBm -78.5 dBm
WRS888 -68 dBm -80.2 dBm
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B 40 dBu-99 dBm
: @l 62dBu-77dBm

68 dBu—71 dBm

A EM AHHSAN
#% :0.03 W]

1 dBu ~ 144 dBm
46 dBu — 99 dBm
68 dBu - 77 dBm

74 dBu—-71 dBm

(b) Tx power = 30mW
Fig. 12. Radio coverage by whole radio stations
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