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Vyhodnocovani incidentli ETCS ERTMS

incident ERTMS = nezadouci chovani systému, v rozporu s predepsanym chovanim

o 1. ledna 2023 - start vyhradniho provozu na ,Uni¢ovce" = vyskyt prvnich problém@ = TRIPU

Problemy maji i nové zavadéné soupravy

Princip ztraty ¢i zhorSeni signalu je velmi podobny jako u mobilnich
telefonl nebo tabletd.

,Priciny doCasnych ztrat signalu se mohou tykat prfenosove sité,
radioblokovych central a vysilac{, problematického umisténi antén na

a vozidlech nebo kombinace téchto faktor(,” priblizil Nevola.
oz -
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Refer

Jun g, 2
Jun 6, 2

Dostupna diagnostika

Pocatky vyhodnocovani incidentu:
o log RBC

o Calling data report (CDR)/trace GSM-R

Dnes vyhradni pouzivani diagnostiky Expandium/QATS.

Jun 6, 2
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Jun g, 2
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@ UL Rxlevel: -47 dBm
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Friday, Nov 14, 16:33:30-16:33:39
® UL HDLC NS: 106

—— DL Rxlevel
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J —— UL Rxlevel
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vodd %
A z 27 clusters for 0 elenw

— ULHDLC NS
15:50 16:00 16:10 © DLIIDLCNs: 31 17:00
7 : - — DLHDLC NS {ppstrd
(1] 15:45 16:00 16:15 16:30 16:45 17:00
‘ " N | Expandium,
BTS ‘Bsc i » Frame 1: 14 bytes on wire (112 bits), 14 bytes captured (112 e )G ) =l . S
BTS BSC 105 bits) on interface 0 2025-11-14 15:46:45.913 0.759 200 30907 Stepanov
200_30907, 200_30909, 20 105
- . - ’ » Link Access Procedure, Channel D (LAPD) 2025-11-14 15:49:04.570 0 200 30909 Stren
aamnses | > ~ Radio Signalling Link (RSL) 2025-11-14 15:55:41.380 0 200 30911 Cervenka
0000 110. = Message discriminator. Common Channel 2025-11-14 16:11:19.990 0 200 30013 Ny
15:44:21.677 <_ChannelAct | Management messages (6)

. a4 2025-11-14 16:14:34.493 0 200 30915 Mohelnice
15:44:21.697 | ChannelActAck > 0 = T bit: Not considered transparent by BTS :
154421706 < immedialeAssignCmd | 0010011 = Message type: GHANnel ReQuireD (0x13) 2025-11-14 16:18:14.771 0 200 30917 Lukavice N
15:44:21.934 | CmserviceRequest > » Channel number IE
15:44:21.950 < Start_Meas_Req | ~ Request Reference IE
15:44:21.969 I Start_Meas_Ack > Element identifier: Reques! Search in packet
15:44:21979 < Start_Radio_Obs_Req | Randam Arcacs Infarmatian (RAY: 244
15:44:21.993 | CReq CL3Info CmServiceRequest 0000 00 41 80 78 Oc 13 01 88 13[EYfc 8 11 07
15:44:21.997 Start_Radio_Obs_Ack >
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Systém zakladni kategorizace

o nemeénny systém kategorii nutny pro manazerskou vizualizaci a nastaveni/sledovani KPI

Kategorie Rzné podkategorie a projevy

Bez TRIPu nahlasené situace, které ale nekondi prechodem do moédu TRIP

Chyba na mobilni ¢asti podivné vlastnosti jednotlivych zastaveb OBU

Chyba obsluhy chybna volba funkce Potlaceni, nepotvrzeni TAF, a jiné ...

Rozpad spojeni (nezjisténa pricina) tam, kde se pricina zkratka nevi (mnoho dalSich podkategorii)

Rozpad spojeni (radiova cast) rozpady spojeni na rtznych protokolovych vrstvach (HDLC, X.224, ...),
poruchy BTS, zavady na MSC, apod.

Rozpad spojeni (prenosova cast) zejména HW poruchy komponent na prenosové cesté (DWDM, prekopnuté
kabely, ...), porucha synchronizace, apod.

Spravna funkce ETCS situace, kdy je TRIP chtény a zabrani potencialni nehodové udalosti

Vlastnost ETCS LVvlastnosti® (nikoliv zavady), které by ale mély byt dodavatelem odstranény

Vliv konvencniho zabezpecovaciho poruchové obsazeni KU pred vliakem, vypadky komunikace SZZ > RBC,

zarizeni porucha PZZ, apod.

Chyba tratové ¢asti Spatné konfigurace RBC, poruchy baliz, HW poruchy komponent RBC, atd.
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Zvysovani T_SECTIONTIMER

o postupné zvy$ovani T_SECTIONTIMER z 18 na 40 sekund v pribé&hu roku 2025

(k dnesnimu dni prodlouzeny T_SECTIONTIMER v 12 z 33 spustenych RBC)
o dochazi k ,maskovani* potencialnich problém0 a nabizi se dojem nejsou TRIPy = nejsou problémy
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Cetnost véech hlasenych incidentd po tydnech

problémy s odometrii vlivem povétrnostnich podminek
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Zvysovani T_SECTIONTIMER -

— nutnost zménit pristup k diagnostice

o dosud prace ,ptichdzela sama" (stdle pfichazi) v podobé uré¢itého mnoZstvi incidentd

o nyni je potreba vyhledavat potencialni problémy aktivné

expandium@... Detection of situation: "(
2025-09-13 23:29:20.550: ETCS Call rejected

expandium@... Detection of situation: "(
2025-09-13 23:29:30.672: ETCS Call rejected

expandium@... Detection of situation: “(
2025-09-13 23:29:23.612: ETCS Call rejected

expandium@... Detection of situation: "(
2025-09-13 23:29:14.228: ETCS Call rejected

expandium@... Detection of situation: “(
2025-09-13 23:29:47.117: ETCS Call rejected

expandium@... Detection of situation: “(
2025-09-13 23:29:05.026: ETCS Call rejected
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m of the following rules are true :

and

and

and

and

Transaction Subtype
Application Type
NID_ENGINE

NID_OPERATIONAL

equals
equals
greater or equal than

greater or equal than

of the following rules are true :

Stop CI
or  Stop Cl
or  Stop Cl
or  StopCl
or  StopCl

<+ Add condition

equals
equals
equals
equals

equals

0 Add condition group

Data

ETCS

1

1
30909
30937
31625
31626
31601

B Add field to compare

e e 8 &

e e a8 & &

yty: Call rejected 174
yty: kauza Temporary failure 374
yty: MGW Trace 261

yty: problém s inter-BSC HO

21 367
2 1918
2] 64
4 3311

yty: Spatna BTS Satalice a VysoCany 20705
yty: vyCerpani kapacity BTS 1599
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Predbéezné RSC testy

Béhem zkusebniho provozu musi byt ujeto pod dohledem
ETCS alespori nejméné 7000 km a provedeno nejméné
100 pfechodd LNTC/LO/L2. Nejméné 20 jizd musi byt
provedeno v tratovém useku Olomouc - Unicov a 10 jizd
v tratovém useku Olomouc - Cervenka. V kabiné
strojvedouciho bude pritomen personal vyskoleny na
obsluhu a provoz ETCS.

o v soucasné dobé nereflektuji aktualni zkusenosti
ziskané mnohdy velice slozité hloubkovymi
analyzami

o dva pohledy proc je chtit popsat:

— aby to bylo férové pro vSechny
— aby to technicky mélo vyznam pro nas

= Vyhodnocovani incidentl ETCS

SRR
Rt | 74 S
AR

PRI,



(7]
@ =
—=

064055 684
06.40.55.747
064055795
06:40:56 227
06:40:56.707
06.40:56.785
06:40:56.875
064056 955
06:40:57.045
06.40:57 064
06:40:57. 115
06.40.57.175
06:40:57.188
06:40:57.294
064057 344
06:40:57.395
064057 455
064057 464
064057 544
064057 644
06:40:57 667
06:40:57.724
06:40:57.754
06:40:57 824
064057 854
06.40.57 855
064057 955
06:40:58 084
064058 114
064058 147
064058 215
06.40:58 225
06:40:58 255
06.40:58 627
06.40:58 924
06:40:59.107
06.40:59 588
06:41:00 067
06.41.00 304
06.41:00 375
06:41:00 415
06.41.00 547
06:41.01.027
06:41.01.064
06:41.01.094
06.41:01.195
064101294
06:41:01.354
06.41:01.395
06:41:01.455
06:41:01.507
064101534
06.41.01.565
06:41.01.579
06.41.01 608
06.41:01 629

BTS
BTS
100_50103, 100_50101, 20

MSC MSC MGW RBC RBC
Prarov | |MSC 1722024 MW 172203182 | RECTSOON99| | ROCROC| (" ERTMSIETCS - SUBSET-026 )
i : : : : Message Identification Number: Movement Authority (3)
e 0010 0010 01....... = Message length: 137
[ | .00 0000 0000 1000 0100 1101 1000 1111 10.. .. = Trainbomne clock (T_TRAIN): 2176574
_.1. ... = Qualifier for acknowledgement request (M_ACK): Acknowledgement required (0x01)
+| Level 2/3 Movement Authority:
..00001 111. . = NID packet: 15
.0 1... = Validity direction of transmitted data (Q_DIR): Nominal (0x01)
...000 0010 0001 00.. ... = Packet length (L_PACKET): 132
..01 __.. = Qualifier for the distance scale (Q_SCALE): 1 m scale (1)
... 0000 000. .... = Permitied speed at the limit of authority (V_LOA): 0 km/h (0)
ACK .0 0000 0000 0... = Validity time for the target speed at the LOA (T_LOA): 0
».....000 01.. ... = Number of iterations of a data set following this variable in a packet (N_ITER): 1
00010 1010 0011 01..._... = Length of the End section in the MA (L_ENDSECTION): 2.701000 km (2701)
1. ... = Qualifier to indicate whether there is a Section Time Out related to the section (Q_SECTIONTIMER):
Section Timer information to follow (1)
00001 0011 0... = Validity time of a section in the MA (T_SECTIONTIMER): 38
....000 1010 1000 1101 ... = Distance from beginning of section to the Section Time-out stop location
(D_SECTIONTIMERSTOPLOC): 2.701000 km (2701)
... 0... = Qualifier to indicate whether end section timer information exists for the End section in the MA
(Q_ENDTIMER): No end section timer information (0)
... .0.. = Qualifier for danger point description (Q_DANGERPOINT): No danger point information (0)
... .0. = Qualifier to tell whether there is an overlap (Q_OVERLAP): No overiap information (0)
This MA is valid until 6:41:35 because of validity time = 38 sec! )
o| | »Frame 25906: 25 bytes on wire (200 bits), 25 bytes captured (200 bits) on interface 41 +|ERTMS/ETCS - SUBSET-026
g » Link Access Procedure, Channel D (LAPD) } Message Identification Number: Acknowledgement (146)
3 »Radio Signaling Link (RSL) | 00000011 10.. .. = Message length: 14
£| = GSM A DTAP - Handover Command { .00 0000 0000 1000 0100 1101 1100 0100 01....... = Trainborne clock (T_TRAIN): 2176785
= » Protocol D Radio Ma 6) | 000000 00100010 0010 0110 11...... = NID Engine: 34971
Z DTAP Radio Resources Management Message Type: Handover Command (0x2b) i .00 0000 0000 1000 0100 1101 1000 1111 10... ... = Trainbome clock (T_TRAIN): 2176574
g - Cell Description |11 1111 = Padding: 03t
g .00 1..=NCC: 1
g ... .001=BCC: 1
g BCCH ARFCN(RF channel number): 956 ) mm e e e e e e .
| 5| -ormmorns et s { D S S s e
> k=i 0000 1... = TCH/F + FACCH/F and SACCH/F: 1 : failure to RBC. On average, this behavior appeared once or twice every two days until August 2025. :
010 = Timeslot: 2 : In August 2025, it was removed by a software patch in MSC GSM-R. :
- . !+ Frame 25937: 114 bytes on wire (912 bits), 114 bytes captured (912 bits) on interface 3 '
“RR ~0..= Hopping Channel: No ! » Ethemet Il, Src: 90:eb:50:04:e1:14 (90:eb:50:d4:e1:14), Dst Metaswit_01:a6:31 (00:13:3e:01:a6:31) |
= : s ~10.... = Spam: G2 ! » Intemet Protocol Version 4, Src: 172.20.4.9, Dst 172.20.3.182 !
‘ | Single channel ARFCN: 956 1" » Stream Control Transmission Protocol, Src Port: 2905 (2905), Dst Port: 2905 (2005) :
I # Handover Raforance | » MTP 3 User Adaptation Layer !
— ;::"“'; c““m':‘;n“‘: ;’:;‘;““ type 1 » Signalling Connection Control Part |
ron n 1 1
/I\ » Channel Mode - Mode of the First Channel(Channel Set 1)) R .
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