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Abstract The development of the European Railway Traffic Management System (ERTMS) began
in 1989 as part of the European Union policy to establish a unified and interoperable railway
route in Europe. It is a trend that ERTMS/ETCS(European Train Control System) is becoming an
international standard in the railway signaling system. As the solution to this situation, the
domestic railway signaling field is also at a time when it is more necessary to develop the
technology of the train control system considering interoperability. The European Railway
Agency (ERA) has proposed B3R2 (Baseline 3 Release 2) for new ETCS-equipped trains after
2020.12.31. In Korea, Baseline 2.2.0 to 2.3.0d on Gyeongbu Line, Honam Line, Jeolla Line, and
Gyeongchun Line was installed and now is under operating. As the Baseline upgrade continues,
technical considerations and economic considerations are an occurring trend. In this paper, we
analyzed the main functions and compatibility of the currently distributed European standard
ERTMS/ETCS Baseline 3 and presented a plan to apply the domestic KTCS(Korean Train
Control System) Baseline in the near future.
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Table 1. Operating status of Baseline2 in Europe

Year Nation Applied line \gzlg;:)y
2005 Italy Roma-Napoli 300
2006 Italy Torino—Milano 300
2008 Italy Milano—-Bologna 300
2009 Italy Bologna—-Firenze 300
2007 Belgium L3 260
2009 Belgium L4 300
2011 Spain Madrid-Lleida 350
2012 Spain Madrid-Valencia 350
2014 Spain Albacete—Alicante 300
2009 | Holland HSL Zuid 300
2012 Holland Hanzelijn 200
Switzerlan Maastesten
2006 d -Rothris 200
2007 | Switzerlan Loetschberg 250
d tunnel
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* Baseline 3
Release 2(B3R2): SRS
3.6.0

« Baseline 3: SRS 3.3.0
« Legally effective:

20137 « Legally effective :
2016.7

B3 B3

22 MR1 R2

« Baseline 3 Maintenance
Release(B3MR1): SRS 3.4.0

« Legally effective : 2015.7

T2 1. Baseline 3 2 H& I3}

Fig. 1. Version Evolution of Baseline 3
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2.2.2 B3R2
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Table 2. Major improvements of B3R2

NZTb CR n. Headline Type
1 0239 train data on TIU Error
2 0299 Version compatibility | Enhancem
check ent
3 0539 Set speed !ndlcatlon ofr | Enhancem
driver ent
Unclear requirements
4 0740 | concerning functions Error
active in L2/L3 only
Packet data Enhancem
5 0741 transmission for ETCS ent
Definition of level 2/3
6 0852 area and level Error
transition border
7 0933 Storlng of RB(_) contact Error
information
8 1014 Dupllcat.ed.k.nallses Error
ambiguities
9 1033 Disable Start in SB if Error
no safe connection
10 | 1084 | Target speed masking Enhzrr:;:em
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1 1086 Unknown L1 LRBG Enhancem an OBU must be
reported to RBC ent capable to handle
Manual network Enhancem simultaneously
12 1087 ) —
selection ent Indication marker
29 | 1187 . . Error
Ack for text messages | Enhancem inconsistency
13 | 1089 . - - ——
in NL mode ent Balises in Multi-Rail
— - 30 |1188 Error
Insufficient driver Enhancem Track
14 11091 . S
information in OS ent UES text message end | Enhancem
— 31 1190 -
Unclear stop conditions condition ent
15 | 1094 | for display of some Error Ambiguity regarding the
DMI objects 32 [ 1197 | temporary EOAs and Error
Status planning Enhancem Svls
16 1107 | information on the DMI ont SUBSET-091 upgrade Enhancem
in FS mode 33 [ 1213 [to Baseline 3 Release 2 ent
Reception of an order (B3R2)
to terminate a Availability of Override
17 | 1117 | communication session Error 34 | 1221 and Start buttons Error
while session is being | ist di
established 35 | 1202 | CONSISIENCY regarding | e
— - list of BGs for SH area
Communication session
18 | 1122 | establishment to report Error 36 | 1229 Age requirement for | Enhancem
change to SL mode estimated speed ent
Clarification of human Criteria for Levels in
19 | 1125 | role in ETCS safety | Error 37 | 1236 train unclear Error
analysis
OV 38 | 1237 KMS evolution Enhancem
20 1129 DMI indication of level Error ent
announcement in SB 39 | 1242 Several problems with Error
Avoid increase of STM spec °
21 1152 | permitted speed and Error Display of ETCS
target distance 40 | 1245 Override in level NTC Error
Train interface - Track Problems with Enhancem
conditions related 41 1249 re—indication ent
22 | 1163 Error P ——
outputs 'fO be 42 | 1250 Incorrect description in Error
harmonized gradient profile
Ambiguity in Session establishment
23 [ 1164 assignment of Error 43 | 1254 attempts to report Error
coordinate system mode change
Juridical data for the Impossibility to transmit
24 | 1167 equivalent brake Error 44 | 1255 unknown va“lues. @” the Error
build-up time message “Additional
Ambiguity about the I .d:tat Cof
o5 | 1169 | variable L.STMPACKET | _ I”CO”S'S en d?e i’h
in juridical data STM 45 | 1260 Cal{sesbregkar.”;gf ° | Eror
INFORMATION service brake interface
in SH mode
Problems related to
. Issues related to the
26 | 1172 level crossing Error T
oS! initiation of a
supervision 46 | 1262 s . Error
Guard rails and cables communication session
27 (1180 |. L . Error by an RBC
in the vicinity of balises - —
47 | 1265 Miscellaneous editorial Error
Missing requirement for findings in B3 MR1
28 (1184 the number of Error ot
18 | 1266 Classification of SRS Error

communication sessions

clauses
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49 | 1273 Impact of UIQ 544-1 Error
new version
Eurobalise transmission
50 | 1275 susceptibility Error

requirements not linked
to interoperability

D7 of SoM procedure is
reached while no
51 1277 Mobile Terminal is Error

registered yet

SUBSET-074 upgrade
52 | 1278 |to Baseline 3 Release 2 Error

(B3R2)
System version number | Enhancem
53 11280 increment for B3R2 ent

Inconsistent use of the
4 11283 |4 ims EOA and LOA Error

SUBSET-092 upgrade
55 | 1284 |to Baseline 3 Release 2
(B3R2)

Enhancem
ent
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Table 3. Evolution summary table of Baseline

. Subset Numbe Legally
Baseline . r of .
version effective
CRs
B2 SRS 2.3.0 d 2008.4
B3 SRS 3.3.0 410 2013.1
B3 MR1 SRS 3.4.0 26 2015.7
B3 R2 SRS 3.6.0 55 2016.7
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ERTMS/ETCS Baseline

14 |1091|done|doneldone| done |done|done| pass
15 [1094|done|doneldone| done |[done|done| pass
16 |1107|done|doneldone| done |done|done| pass
17 [1117|done|doneldone| done |[done|done| pass
18 [1122|done|doneldone| done |[done|done| pass
CR has no impact on
19 [1125/done| N/ [VC  software - = g
test sequence is nof
applicable in this case
20 [1129|done|done|done| done [done|done| pass
21 |1152|doneldoneldone| done |done|done| pass
KVC does not
22 1163donedonedone;rrglemem..Stat:Zi N/A
I3 5. KTCS H|0JAZIQl S2HTIL AlAl(=LY) "
Fig . 5. KTCS BCA test Lab in K Platform
9o est Lab i Rorea 23 |1164|doneldoneldone| done |done|done| pass
323 A3 o Z#= ZT ;4 112;30ne30ne:one :one :one jone pass
_ 5 (11 oneldone|done| done |[done|{done| pass
B3R20| ¥r9®l 55 79 CRel ot zz+
0l Q2 AEAY 2 A= AT= I 49} 7t} 26 |1172|doneldoneldone| done |done|done| pass
' HEC = He = = 27 |1180|doneldoneldone| done |[done|done| pass
I 4. H0|A20l S3mT} 2} 28 |1184|doneldoneldone| done |done|done| pass
. |—! — —OO
Table 4. Result of BCA test 29 |1187|doneldoneldone| done |done|done| pass
cr | cr [Test roord o 30 |1188|doneldoneldone| done |done|done| pass
No. [humb|analy|desig|Valida[Testing 5; w;/d Result 31 |1190|doneldoneldone| done |done|done| pass
er | sis | n |ton 32 |1197|doneldoneldone| done |done|done| pass
1 0239|doneldoneldone| done [done|done| pass 33 |1213|done|done|done| done |done|{done| pass
34 |1221|doneldoneldone| done |done|done| pass
2 |0299|done|doneldone| done |done|done| pass
35 |1222|doneldoneldone| done |done|done| pass
3 |0539donejdoneldone| done |donejdone| pass 36 [1229|doneldone|done| done |[done|done| pass
4 |0740/doneldone|done| done [done|done| pass 37 |1236|done|doneldone| done |[done|done| pass
5 |0741|done|done|done| done |[done|{done| pass N_Ot testable
with current
6 |0852|done|done|done| done [done|done| pass SS094
specifications. A
7 10933|done|done|done| done [done|done| pass test sequence is
38 [1237|doneldone|N/A [ not applicable in| N/A
8 |1014|done|done|done| done |done|done| pass this case as
9 [1033|done|doneldone| done |[done|done| pass there is no
functional
10 [1084|done|doneldone| done [done|done| pass requirements in
11 [1086|done|doneldone| done [done|done| pass the SS026
CR has no
12 |1087|doneldoneldone| done |[done|done| pass 39 [1242|doneldone| N/A Isr;?t?,\(,:;re on_)KVi N/A
13 [1089|done|doneldone| done [done|done| pass .
test sequence ig
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not applicable in
this case

Not testable as STM
40 [1245|done|donefinterface is nof N/A
lavailable from KVC

41 [1249|done|doneldone| done [done|done| pass

42 [1250|done|doneldone| done [done|done| pass

43 [1254]|done|doneldone| done [done|done| pass

44 [1255|done|doneldone| done [done|done| pass

45 |1260|doneldoneldone| done |done|done| pass

46 |1262|done|done|done| done |done|done| pass

47 [1265|done|done|done| done |done|done| pass

ICR has no impact on|
KVC software -) 4
test sequence is not
applicable in this case

48 [1266|done| N/A N/A

ICR has no impact on|
KVC software -) 4
test sequence is not
applicable in this case

49 [1273|done| N/A N/A

50 |1275|doneldone|done| done |done|done| pass

51 |1277|doneldone|done| done |done|done| pass

52 1278 doneldone|done| done |done|done| pass

53 |1280|done|done|done| done |done|done| pass

54 [1283|done|done|done| done dg done| pass

55 |1284|done|done|done| done |done|done| pass
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H 5. ZU| HZA|AHIO| Baseline X%%t
Table 5. Baseline application status of domestic
railway system

Line Section SR.S ETCS
version level
Seoul-Busan
Gyeongb , 222 EE:S
u Line, Seodaejeon (Baseline (KTCS-
Honam -Mokpo 2) 1)
Line
Iksan-Yeosu
Jeolla , 2.3.0 EE:S
Line, Yongsan-Ch (Baseline (KTCS-
Gyeongc uncheon 2) N
hun Line

42 &% 2 HTAAHIO| Baseline M HiOt
A4 FuUolME ERTMS/ETCSE 7]Htoz
sto] Fredde #e KTCS-1.235 &9
e AR Fol Uth(8] KTCS-12 ¥4
<3 FolH KTCS-2+ Hatd +7 Al-AEE
T% Foltf.  E3  KTCS-3&=  19AE
AFES SmIy 20219 4¥FREH 204
A2 Al AHALIYE S XgFolth. o]ZE
U A KTCS-1,2,39]
Ao S8H4S 133t Baseline A-8HQMS H#
o 2t}
E 6. 2§ ERTMS/ETCS Baseline X810t

Table 6. Domestic ERTMS/ETCS Baseline applicati
on plan

Promoti . .
Devic Baseline
on e application plan Remarks
stage pp P
Ensure
Step 1 Onboa B3R2 upgrade backward
for all KTCS .
rd . compatibi
vehicles .
lity
Tracks | 2.2.2/2.3.0 =)
Step 2| e 23.0 d
23.0d B3R2
Tracks
Step 3 ide - recomme
Baseline 3 nd

ol5t ERTMS/ETCS Baseline 3 A558 24 383

4 =7 1+ As5s A
Ak AE #5517 Yol FHEEZSERAS
FHOE of 71A] ZRAE 9 RIS
Aetal 9o ERTMS/ETCSE Ao ogh]
P sk A A”IALK(SRS) S
Jagolesty Ut g fHAAE
ARG QAEHEelA ®HEIE AT
EULYNX Z2HE 33 2/ FHH|e}F 2/g4H|
7t JE o)A BEIE 93 RCA (Reference
CCS Architecture) ¥ OCORA(Open CCS

4e e vas 1@

ok

o
T
E

On-board Reference Architecture)
LZAEE st Qrh
ERAOA FLo= ERTMS/ETCS

A AEARFS @A B3R2(SRS 3.6.0)7F S&3H
Atejoltt 3k & ERAYIAE 2020.12.31
oj% Ayt ETCS @Exoll disiAl B3R2E
Axsta At [9] ol#fgt 8ol A
ERTMS/ETCSE Fol= =W KTCSY
Baseline @A 882,

e 1FARE HE KTCS AFe] B3R2(3.6.0)
P olE,
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2.3.0 d 4agolx,
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Baseline 3 ¥adol=
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23.0 d F79

REFERENCES

[11 ERA ERTMS/ETCS “Baseline Compatibill ty
Assessment Final Report 7, EUG UNISIG
BCA, Issue 1.1.0 , pp. 7-32, May 2016

[2] Multitel, ERA 2015 11 FWC 01 contra



384 si=mwmxssr|ssts =2 H14H H5s

ct final report, pp.4-12, Nov. 2015

Ferndndez Suérez, Enrique Rodriguez, A

ntonio  “ATLAS @ The road to Baseline 3’

360 revista dealta velocidad, pp.10 6-114,

May 2018

[4] ERA “ERTMS/ETCS - System Requirem ents
Specification” Chapter 2 Basic System
Description REF SUBSET-026-2, ISSUE
3.6.0, pp. 12-25, May 2016

[5] ERA ERTMS/ETCS “ETCS Baseline 3 Release
2 Project Plan”, pp. 7-12, Jul. 2014

[6] Kyung Jang Jung and others “A Study on

9

Improvements and Level Change of ETCS
Baseline 3", Spring Conference of the
Korean Railroad Association, April 2013
[71 Sung Won Kang and others “The
Specification and Function Analysis of

ERTMS/ETCS Baseline 3 *,SpringConference
of the Korean Rail road Association, April
2016

[8] Yong Kyu Kim and others “Suitability
Analysis of the Interoperability Performance
of Unattended Automation in the Korean
Radio-based Train Control System”, Spring
Conference of the Korean Railroad
Associati on, April 2021

[9] http://www.era.europa.eu/coreactivities

/ERTMS/pages/set-of-specification.3. aspx

AAoF
% 7 & (Kyung-Hwan Hwang) 3¢
o 19814 AL AT} =
@b
- * 1985~1995 : hEA

s W * 19968~2014 : EAFAR| ol
) * 20159~37) : FTABARIAT
b 2 g eHET

v

E=AT, FREAD

< ¥ & (Hyung-Nam Woo) 3
e 20184 =Wk EA(SHAD
o 20219~@A  ETASAFAT
ES
pELEI
(HTAS, RAMS)
A 5 4 (Dong-iL Sung) 33191

e 20179 S5Tiety HEgsliy
Ap

e 1995~AA] IFHEEZTE (AU
D

e 2018~@A] XA F=ZHRAA]
2B(KTCS-3) 74

(EAZ 43 ETCS,

KTCS, LTE-R)
o] 7] A (Key-Seo Lee) 33
e 19779 ANt Arlgel =
S Ca)

19799 IANdign g A7
Sl 2A(FsHAD

19819 ~ 2016 : LListw A
HAolg st

20169 ~ @4 : HZASAGEA
Tx3 oA

(HZA1S, RAMS)



