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Measurement of 18GHz Radio Propagation Characteristics in Subway Tunnel for
Train-Wayside Multimedia Transmission

B e - MY

Kyu-Hyoung Choi * Myung-Sik Seo

Abstract This paper presents an experimental study on the radio propagation characteristics in subway tunnel at 18GHz
frequency band which has been assigned to video transmission between train and wayside. The radio propagation tests are
carried out in the subway tunnel of Seoul Metro using the antenna and communication devices of the prototype video trans-
mission system. The measurement results show that 18GHz radio propagation in subway tunnel has smaller path loss than
that of general outdoor radio environment. It is also cleared that the arch-type tunnels have smaller radio propagation losses
than rectangular tunnels, and single track tunnels have smaller pass loss than double track tunnels. From the measurements,
the radio propagation coverage is worked out as 520 meters. The curved tunnels which cannot have LOS communication
between transmitter and receiver have large pass losses and fluctuation profile along distance. The radio propagation cover-
age along curved tunnels is worked out as 300 meters. These investigation results can be used to design the 18GHz radio
transmission system for subway tunnel by providing the optimized wayside transmitter locations and handover algorithm
customized to the radio propagation characteristics in subway tunnels.

Keywords : Subway tunnel, Train-wayside multimedia radio transmission, 18GHz band, Radio propagation characteristics
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Fig. 1 Radio propagation and handover in subway tunnel

(2003.2.18) &

= ox
S=ET ﬂE_A

VEE AEFORA, AR

W e A A g

& Qe sh Aujolt. o Askd Al

A2, TA

sho] AT AL S

of este] =le] st o] Utk

22 BMOANS M

ST e

M R thejel 2.4/

—

AR AE A

RS B i P =
M7= #12004-1903(2004. 12. 4)

A

28] 9|

S.SGHZV] ISM(Instrument Scientific and Medical) <=3=tj

ok _I

&

fr 2 N @ lo o

;
1=

ﬁlm
rx 1l

=
}48 o g3to] Au| S

& B F5 A Al

ul A o

o3& o] &3t [EEE 802.11b ¥ IEEE 802.11a 7122 T4 @
T2 FEF3] gk 28y ISM
g FAAEEEH

1l S 59 EAZF A= o, A9

Aule] o me A u o=

il o}'

o

=

Zrereh w

Table 1 Assigned radio frequency for subway video transmission
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Table 2 Subway video transmission systems using 18GHz
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Fig. 2 Radio propagation and handover in subway tunnel
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Table 3 Specifications of the radio propagation tests in subway
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Table 4 Types of subway tunnel and typical radio Propagation

tunnels characteristics
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Table 5 18GHz radio propagation characteristics in subway

tunnel
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