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Performance Measurement of LTE based
Railway Wireless Communication Systems in the Testbed

Bum-Gon Kim' - Byung-Hee Kwon™ + Han-Byeog Cho™ - Woong Cho™

AT AlolA dolEe] dEHes 71 AHA = dolE dFS fl8) LTEZ | 2= 7445414
3 o s

sglo] i@ A7h QE L gtk B =gl A LTEZwe] A% THENA s f2Ew o] ga) %
gk BEEN A FAEANLDE o §ate] AAYE, BA ELAY, FRAYAZ, =0 4T
g, dole AFEE $3 2 /1R FAYS ZAAT Ol 2@ o] ANE wigow FF A2

ABSTRACT

In railway communication, LTE based railway wireless communication systems have been developed to support high data rate and reliable
communication link. In this paper, the testbed of LTE based railway wireless communication systems is introduced. Then, we describe
measurement results of communication performance such as radiation strength, communication coverage, call setup time, handover success rate,
and data transmission rate in the testbed. We also consider requirements for commercialization based on measurement results.
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Fig. 2 Practical testbed picture in the railroad
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Table 1. RSRP value in open area

Distance Average . .
Satisfaction
between RRU measured rate
and RRU value
1km -76.10dBm 100%
2km -88.26dBm 98.8%
3km -97.18dBm 81.9%
4km -97.60dBm T1.7%
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Table 2. RSRP value in tunnel area

Distance Average . .
Satisfaction
between RRU measured ;
rate
and RRU value
0.5km —72.58dBm 100%
1km -79.05dBm 100%
1.5km -84.31dBm 100%
Zkm -86.61dBm 100%
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Table 4. Handover success rate in open area

LTE7|%F &
e o] &3t TH10-111. Distance
# of # of Succe
between RRU .
E 3 ESAMA AIZF ZEZ and RRU trial success | ss rate
Table 3. Measurement value of call setup time
1km 6 6 100%
Test Reference Measured
condition value value 2km 6 6 100%
Emergency 3km 6 6 100%
call success > 99% 100%
rate 4km 6 6 100%
PTT call
¢ > 99% 100%
success rate )
Group call 5 BHYX|Y oMl HEH HMSE
> 99% 100% Table 5. Handover success rate in tunnel area
success rate
E :
merBency less than Distance # of # of Succe
call setup 0.109 sec between RRU
) 2 sec trial success | ss rate
time and RRU
PTT call less than
) 0.108 sec 0.5km 2 2 100%
setup time 25 sec
Group. call less than 0151 sec Tkm 9 9 100%
setup time 2.5 sec
1.5km 2 2 100%
2km 2 2 100%
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Table 6. Transmission rate in open area

o
istance Down Link Up Link
between RRU (Mbps) (Mbps)
S S

and RRU P P

1km 41,39 1757

%km R45 17.31

3km 32,44 1177

km 24.41 1067
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Table 7. Transmission rate in tunnel area

Distance . .
between RRU Down Link Up Link
en
Mb
and RRU (Mbps) (Mbps)
0.5km 4178 17.07
1km 3961 16.75
1.5km 37.80 14.07
2km 3772 13.97
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