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Diagrams 

STM in state FA

EB is not applied

1

Non active STM failed

10.14.1.1

When an STM has reported FA state or is commanded to FA state, the 

ERTMS/ETCS on-board shall inform the driver about the failed status 

of the national system supported by this STM.

4.1.1.4

The ERTMS/ETCS on-board shall be responsible for monitoring the STM 

interface safety integrity of connected STMs and for applying the 

emergency brake in case of failure of the active STM.

9a

2

STM X

reports FA

10.3.2.2 state transition PO/CO/

DE/CS/HS/DA -> FA

10.3.2.4 A17

STM X reports FA state

9.2.1.1 – state transition NP/PO/CO/DE/CS/HS/DA -> FA

9.2.1.2 - 16

ETCS order "Failure"

STM in state NP/PO/CO/DE/CS/HS

ETCS level = 0/1/2/NTC(other STM)

ETCS mode = SB/SR/FS/OS/NL/UN/

SN/TR/PT/RV/SH/PS/LS

9b

STM in state DA

ETCS level = NTC

ETCS mode = SN

1

ETCS orders FA

1

ETCS orders FA

2

STM X 

reports FA

0 0

10.3.3.6

The emergency brake application shall be released 

by the STM Control Function when:

d) the mode SN is left with no change of level,

STM in state FA

EB is released

0

2

Active Cab is switched off

10.3.3.4

The STM Control Function shall apply the emergency brake when the level is NTC X and 

the mode is SN and STM X is known as installed on-board but not available.

10.3.3.8

The STM Control Function shall inform the driver that the STM X is not available

while all of the following conditions are fulfilled

- the level is NTC X,

- and (the mode is SN) or (the mode is NL and has been so for at least 5s),

- and STM X is known as installed on-board but not available,

- and STM X is not known to be isolated through the corresponding input on the Train

Interface.

2

active STM failed

10.3.3.4

The STM Control Function shall apply the 

emergency brake when the level is NTC X and 

the mode is SN and STM X is known as installed 

on-board but not available.

10.3.3.8

The STM Control Function shall inform the driver 

that the STM X is not available

while all of the following conditions are fulfilled

- the level is NTC X,

- and (the mode is SN) or (the mode is NL and 

has been so for at least 5s),

- and STM X is known as installed on-board but 

not available,

- and STM X is not known to be isolated through 

the corresponding input on the Train

Interface.

3

STM X 

reports PO

STM in state PO

EB is applied

0

STM in state FA

EB is applied

1
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STM disconnected´

 in state FA

EB not applied

1

Non active STM failed

10.14.1.1

When an STM has reported FA state or is commanded to FA state, the 

ERTMS/ETCS on-board shall inform the driver about the failed status 

of the national system supported by this STM.

9c

0 

final disconnect

10.3.2.2 state transition PO/CO/DE/CS/HS/DA -> FA

10.3.2.4 H16

a final disconnection between the ERTMS/ETCS on-

board STM Control Function and STM X was 

detected 

10.3.3.4

The STM Control Function shall apply the 

emergency brake when the level is NTC X and the 

mode is SN and STM X is known as installed on-

board but not available.

STM connected 

in state PO/CO/DE/CS/HS/DA

ETCS level = 0/1/2/NTC 9d

STM connected 

In state DA

ETCS level = NTC

0

Non-final 

disconne

ct

0

STM disconnected

in state FA

EB applied

2

Active STM failed

10.3.3.4

The STM Control Function shall apply the 

emergency brake when the level is NTC X and the 

mode is SN and STM X is known as installed on-

board but not available.

10.3.3.8

The STM Control Function shall inform the driver 

that the STM X is not available

while all of the following conditions are fulfilled

- the level is NTC X,

- and (the mode is SN) or (the mode is NL and has 

been so for at least 5s),

- and STM X is known as installed on-board but not 

available,

- and STM X is not known to be isolated through the 

corresponding input on the Train

Interface.

10.3.2.2 state transition PO/CO/DE/CS/HS/DA -> FA

10.3.2.4 P16

A safety-related information has not been 

transmitted to STM because of disconnection

0

0

10.3.3.8

The STM Control Function shall inform the driver that the STM X is not available

while all of the following conditions are fulfilled

- the level is NTC X,

- and (the mode is SN) or (the mode is NL and has been so for at least 5s),

- and STM X is known as installed on-board but not available,

- and STM X is not known to be isolated through the corresponding input on the 

Train

Interface.

4.1.1.4

The ERTMS/ETCS on-board shall be responsible for monitoring the STM interface 

safety integrity of connected STMs and for applying the emergency brake in case 

of failure of the active STM.

0

STM connected 

In state PO/CO/DE/CS/HS

ETCS level = 0/1/2/NTC 9e

0

non-final disconnect
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Supplier-specific delays table 

# Supplier of Start time End time 

Ts0 ETCS Time-stamp of message including STM-15 with state report 
FA or time-stamp of disconnect telegram 

A message about failed STM is displayed on DMI 

Ts1 ETCS Condition to release brake is fulfilled Brakes are released 

Ts2 ETCS Connection with STM is lost (final or non-final disconnect 
received) or STM reports PO state or STM reports FA state 

A message about STM not available is displayed on DMI 

Ts3 ETCS Information about change of some safety – relevant 
information is received (e.g. change of adhesion factor is set 
on DMI) 

A message about failed STM is displayed on DMI 

Ts4 ETCS Text message about failed STM is acknowledged by driver Information about STM not available is displayed on DMI  
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Test case 9a.1 

 

TEST CASE HEADER 

Test case identification Failure 

 9a.1.0.1 

ETCS orders FA to STM in states PO/CO/DE/CS/HS and STM reports FA state to the ETCS.  

ERTMS/ETCS on-board 

requirements tested 

Subset-035 :   

Subset-026 : 

STM requirements tested Subset-035 : 9.2.1.1 (transitions from PO/CO/DE/CS/HS to FA); 9.2.1.2 (16);  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

Packet STM-14, STM-15 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State PO/CO/DE/CS/HS All values shall be tested 

ETCS Mode SB/SR/FS/OS/NL/SL/UN/SN/TR
/PT/RV/SH/PS/LS 

Select a suitable set of combinations of mode and level where every mode 
and level should be tested in at least one test-case 

ETCS Level 0/1/2/NTC Select a suitable set of combinations of mode and level where every mode 
and level should be tested in at least one test-case, when NTC is used other 
STM Y is active 

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Not Relevant  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  
BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  
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Starting Conditions Value Comments 

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case  

Not applicable 
 

STM Test Case  

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The ETCS Order 
“Failure” and STM 
reports state 

PROF T0 STM Control Connection: 
Message-1 - ( Packet 
STM_14 - State order to 
STM) 

PROF 10s STM Control Connection: 
Message 2 – (Packet: STM_15 - State report from STM) 
The STM is in FA state 

 
 

Message-1: ETCS → STM 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the addressed STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 14 Packet identifier  ( STM-14  - State order to STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 STM State order FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
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Message-2: STM → ETCS 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the sending STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 15 Packet identifier  (STM-15 - State report from STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 state FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
 

 
End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  
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TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  

 
 

Test case 9a.2 

TEST CASE HEADER 

Test case identification Failure 

9a.2.0.1 

STM in PO/CO/DE/CS/HS state reports FA state to the ETCS, then ETCS reports the FA state to the driver and ETCS does not 

brake as the STM is non active.  

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 10.3.2.2 (PO/CO/DE/CS/HS -> FA); 10.3.2.4 (A17); 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

Packet STM-15 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State PO/CO/DE/CS/HS All values shall be tested 

ETCS Mode SB/SR/FS/OS/NL/UN/SN/TR/PT
/RV/SH/PS/LS 

Select a suitable value 

ETCS Level 0/1/2/NTC Select a suitable value, when NTC is used other STM Y is active 

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  
TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  

 



 

© This document has been developed and released by UNISIG 

SUBSET-074-2-9 

Version 3.0.0 

FFFIS STM Test cases of Functional identity 009: Failure Page 14/45 

 

ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM report FA 
state, ETCS displays 
failure info on DMI 

PROF T0 STM Control Connection: 
Message-1  
(Packet  STM-15 - State 
report from STM) 

DMI Ts0 A message about the failed STM is displayed on ETCS DMI 

- No brake is applied 
because non active 
STM failed 

- -  TIU 5s The ETCS does not Brake 

 
 
 
STM Test case  

Not applicable 
 

Message-1: STM → ETCS 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the sending STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 15 Packet identifier  (STM-15 - State report from STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 state FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
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End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9b.1 

 
TEST CASE HEADER 

Test case identification Failure 

 9b.1.0.2.1 

ETCS orders FA to STM in state DA and STM reports FA state to the ETCS.  

ERTMS/ETCS on-board 

requirements tested 

Subset-035 :   

Subset-026 : 

STM requirements tested Subset-035 : 9.2.1.1 (transition from DA to FA); 9.2.1.2 (16);  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

Packet STM-14, STM-15 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State DA  

ETCS Mode SN  

ETCS Level NTC  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Not Relevant  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case  

Not applicable 
 
STM Test Case 

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The ETCS Order 
“Failure” and STM 
reports state 

PROF T0 STM Control Connection: 
Message-1 - ( Packet 
STM_14 - State order to 
STM) 

PROF 10s STM Control Connection: 
Message 2 – (Packet: STM_15 - State report from STM) 
The STM is in FA state 

 
 

Message-1: ETCS → STM 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the addressed STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 14 Packet identifier  ( STM-14  - State order to STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 STM State order FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
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Message-2: STM → ETCS 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the sending STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 15 Packet identifier  (STM-15 - State report from STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 state FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
 

 
End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  
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TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9b.2 

 
TEST CASE HEADER 

Test case identification Failure 

9b.2.0.2.2.0 

STM in DA state reports FA state to the ETCS, then ETCS reports the FA state to the driver and ETCS applies brake as the STM is 

active. ETCS release brake as the train is stopped and active cab is switched off.  

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 10.3.2.2 (DA -> FA); 10.3.2.4 (A17); 10.3.3.4; 10.3.3.6 d); 10.3.3.8; 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

Packet STM-15 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State DA  

ETCS Mode SN  

ETCS Level NTC  

Train State Moving Speed is 18 km/h 

ETCS Train Data Not Relevant  

Active DMI channel Connection Established  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input time Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM reports FA 
state, ETCS displays 
failure info on DMI 

PROF T0 STM Control 
Connection: 
Message-1  
(Packet  STM_15 - State 
report from STM) 

DMI Ts0 A messages about the failed STM is displayed on ETCS DMI 

- Brake is applied 
because active STM 
failed 

- - - TIU 5s The ETCS applies brake 
time T1 

2 Deceleration until 
standstill 

ODO T2=T1+5s Train decelerates from 
18 km/h (deceleration of 
1m/s2 up to standstill) 

- - - 

3 Driver acknowledges 
failed STM information 
and information about 
not available STM is 
displayed. 

DMI T3 = 
T0+10s 

Ack by driver DMI Ts4 A message about STM not available is displayed on ETCS 
DMI 

4 Cab switch is switched 
off and brakes are 
released 

TIU T4=T3+5s Cab switch is switched 
off 

TIU Ts1 The ETCS releases brake 

 
 
 
STM Test Case 

Not applicable 
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Message-1: STM → ETCS 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the sending STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 15 Packet identifier  (STM-15 - State report from STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 8 state FA 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
 

 
 
End Conditions Value Comments 

STM State FA  

ETCS Mode SB  

ETCS Level NTC  

Train State Standstill  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  
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TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status No cab active  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9b.3 

 
TEST CASE HEADER 

Test case identification Failure 

9b.3.0 

STM in DA state reports PO state to the ETCS, then ETCS applies brake.  

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 10.3.3.4; 10.3.3.8 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

Packet STM-15 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State DA  

ETCS Mode SN  

ETCS Level NTC  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM reports PO 
state, ETCS applies 
brake 

PROF T0 STM Control Connection: 
Message-1  
(Packet  STM_15 - State 
report from STM) 

TIU 5s The ETCS applies brake 

- Information about not 
available STM is 
displayed. 

- - - DMI Ts2 A message about STM not available is displayed on ETCS 
DMI 

 
 
 
STM Test Case 

Not applicable 
 

Message-1: STM → ETCS 

VARIABLE Length VALUE COMMENTS 

NID_STM 8 FINITE VALUE NID_STM of the sending STM 

L_MESSAGE 8 COMPUTED message length 

NID_PACKET 8 15 Packet identifier  (STM-15 - State report from STM) 

L_PACKET 13 COMPUTED packet length 

NID_STMSTATE 4 1 state PO 

PADDING BITS COMPUTED 
NOT 

RELEVANT 
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End Conditions Value Comments 

STM State PO  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9c.1 

 
TEST CASE HEADER 

Test case identification Failure 

9c.0.0.1 

STM in PO/CO/DE/CS/HS makes final disconnection, then ETCS reports the FA state of STM to the driver and ETCS does not 

brake as the STM is non active. 

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 10.3.2.2 (PO/CO/DE/CS/HS -> FA); 10.3.2.4 (H16); 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State PO/CO/DE/CS/HS All values shall be tested 

ETCS Mode SB/SR/FS/OS/NL/UN/SN/TR/PT
/RV/SH/PS/LS 

Select a suitable value 

ETCS Level 0/1/2/NTC Select a suitable value, when NTC is used other STM Y is active 

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  
TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM sends valid 
final disconnect 
message according to 
Subset 057 

PROF T0 Valid final disconnect 
message according to 
Subset 057 

DMI Ts0 A message about the failed STM is displayed on ETCS DMI 

- No brake is applied 
because non active 
STM failed 

- -  TIU 5s The ETCS does not Brake 

 
 
 
STM Test Case 

Not applicable 
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End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9c.2 

 
TEST CASE HEADER 

Test case identification Failure 

9c.0.0.2.0 

STM in DA makes final disconnection, then ETCS reports the FA state of STM to the driver and ETCS applies brake as the STM is 

active. 

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 4.1.1.4; 10.3.2.2 (DA -> FA); 10.3.2.4 (H16); 10.3.3.4; 10.3.3.8; 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State DA  

ETCS Mode SN  

ETCS Level NTC  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input 
time 

Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM sends valid 
final disconnect 
message according to 
Subset 057 

PROF T0 Valid final disconnect 
message according to 
Subset 057 

DMI Ts0 A message about the failed STM is displayed on ETCS DMI 

- Brake is applied 
because active STM 
failed 

- - - TIU 5s The ETCS applies brake 
 

2 Driver acknowledges 
failed STM information 
and information about 
not available STM is 
displayed. 

DMI T1 = 
T0+10s 

Ack by driver DMI Ts4 A message about STM not available is displayed on ETCS 
DMI 

 
 
 
STM Test Case 

Not applicable 
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End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9d.1 

 
TEST CASE HEADER 

Test case identification Failure 

9d.0.0.1 

STM in PO/CO/DE/CS/HS makes non-final disconnection, then safety relevant information is changed. ETCS reports the FA state of 

STM to the driver and ETCS does not brake as the STM is non active. 

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 10.3.2.2 (PO/CO/DE/CS/HS -> FA); 10.3.2.4 (P16); 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State PO/CO/DE/CS/HS All values shall be tested 

ETCS Mode SB/SR/FS/OS/NL/UN/SN/TR/PT
/RV/SH/PS/LS 

Select a suitable value 

ETCS Level 0/1/2/NTC Select a suitable value, when NTC is used other STM Y is active 

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  
TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input time Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM sends valid 
Non-Final disconnect 
telegram according to 
Subset 057 

PROF T0 Valid Non-Final 
disconnect message 
according to Subset 057 
is sent 

- - - 

2 Driver changes 
Adhesion factor to 
slippery rail on DMI, 
STM is now in FA 

DMI T1=T0+5s Driver changes adhesion 
factor to slippery rail. 

DMI Ts3 A message about the failed STM is displayed on ETCS DMI 
Time: T2 

- No brake is applied 
because non active 
STM failed 

- -  TIU T2 + 
5s 

The ETCS does not Brake 

 
 
 
STM Test Case 

Not applicable 
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End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  
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Test case 9e.1 

 
TEST CASE HEADER 

Test case identification Failure 

9e.0.0.0.2.0 

STM in DA makes non-final disconnection, then safety relevant information in EVC is changed and cannot be reported to 

disconnected STM.  The ETCS reports the FA state of STM to the driver. ETCS applies brake as the STM is active. 

ERTMS/ETCS on-board 

requirements tested 

Subset-035 : 4.1.1.4; 10.3.2.2 (DA -> FA); 10.3.2.4 (P16); 10.3.3.4; 10.3.3.8; 10.14.1.1 

Subset-026 : 

STM requirements tested Subset-035:  

Subset-026 : 

Packets transmitted via 

FFFIS STM 

 

ERTMS/ETCS on-board 

configuration 

 

Comments and constraints  
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Starting Conditions Value Comments 

STM State DA  

ETCS Mode SN  

ETCS Level NTC  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Cab A active/Cab B active Select a suitable value 

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status  Not isolated  
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ERTMS/ETCS on-board Test Case 

Step Description/Comments Input 
I/F 

Input time Input Action Output 
I/F 

Output 
time 
limit 

Output action 

1 The STM sends valid 
Non-Final disconnect 
message according to 
Subset 057, brake is 
applied because 
active STM has 
disconnected. 

PROF T0 Valid Non-Final 
disconnect message 
according to Subset 
057 

TIU 5s The ETCS applies brake 
 

- Information about not 
available STM is 
displayed. 

- - - DMI Ts2 A message about STM not available is displayed on ETCS 
DMI 

2 Driver changes 
Adhesion factor to 
slippery rail on DMI, 
STM is now in FA 

DMI T1=T0 +1s 
+ 
max(5s,Ts2) 

Driver changes 
adhesion factor to 
slippery rail. 

DMI Ts3 A message about the failed STM is displayed on ETCS DMI 
 

 
 
 
STM Test Case 

Not applicable 
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End Conditions Value Comments 

STM State FA  

ETCS Mode Unchanged  

ETCS Level Unchanged  

Train State Not Relevant  

ETCS Train Data Not Relevant  

Active DMI channel Connection Not Relevant  

Other DMI channels Connections Not Relevant  

TIU Connection Not Relevant  

BIU Connection Not Relevant  

JD Connection Not Relevant  

Other connections Not Relevant  

TIU Regenerative Brake Command Not Relevant  

TIU Magnetic Shoes Brake Command Not Relevant  

TIU Eddy Current Brake Command for 
Emergency Brake 

Not Relevant  

TIU Eddy Current Brake Command for 
Service Brake 

Not Relevant  

TIU Pantograph Command Not Relevant  

TIU Air Tightness Command Not Relevant  

TIU Main Switch / Circuit Breaker 
Command 

Not Relevant  

TIU Traction Cut Off Command Not Relevant  

TIU Traction Status Not Relevant  

TIU Direction Controller Position Status Not Relevant  

TIU Cab Status Unchanged  

BIU Emergency Brake Command Not Relevant  

BIU Service Brake Command Not Relevant  

BIU Emergency Brake Status Not Relevant  

BIU Service Brake Status Not Relevant  

NTC isolation status Unchanged  

 


