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Test Cases
Test case 1
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	3.14.3: Reverse Movement Protection
	3140300

	Test Case of Feature
	Reverse movement protection against given MA direction
	1

	Applicable Mode/Level Combinations
	L1: FS / LS / OS / SR / PT / RV

L2: FS / LS / OS / SR / PT / RV

L3: FS / LS / OS / SR / PT / RV

	Target of Test
	The target of test is to check that: 

• the brake command shall be triggered after a distance specified by the national value when a reverse movement is detected.

• an indication is given to the driver showing when the RMP is commanding the brakes.

• the brake command is released at standstill and after driver acknowledgement.

• after the revocation of  the brake command the RMP will be reinitialised using the current position of the train as the new reference location.

• The function Reverse Movement Protection is active

	Version
	3.2.0
	31.03.2017

	Author
	DLR

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.14.1.5

	
	
	Subset-026-3.14.3.1

	
	
	Subset-026-3.14.3.2

	
	
	Subset-026-3.14.3.4

	
	
	Subset-026-3.14.3.5

	
	
	Subset-026-4.5.2.1 table - Reverse Movement Protection

	
	
	Subset-026-4.7.2 table - Output information Brake reason

	
	
	Subset-026-4.7.2 table - Input information Ackn for Reverse Movement Protection

	
	
	Subset-026-4.4.11.1.3 e)


	METHOD OF TEST

	Method
	Check on the DMI that: 

• the brake indication is DISPLAYED

• after releasing of the brake the indication of the brake is REMOVED 

• the driver acknowledgement is DISPLAYED and REMOVED after the driver has acknowledged

Check on the TIU that:

• the brake is APPLIED

• the brake is RELEASED

Check on the JRU that:

• the brake intervention is RECORDED

• the driver acknowledgement is RECORDED

• the brake release is RECORDED

	Constraints
	The train had previously received a valid MA.

For RV mode the train had previously received a valid MA, before it switched to RV mode. The MA is deleted on entering RV mode and the train is supposed to move in the direction opposite to the one that had been given by the former MA.

If national values are not available the default value of 2m shall be considered for D_NVROLL.

To check the re-initialisation of the reverse movement protection, this test case has to be done twice.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0 / 1 / 2 / 8 / 12/ 14
	FS / OS / SR / PT / LS / RV

	Movement Authority
	STORED
	Except for RV, SR, PT.

The MA includes the permitted direction.

	ERTMS/ETCS level
	2 / 3 / 4
	L1 / L2 / L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


	SEQUENCE OF TEST

	Step
	Previous
	Description of Events
	I/O
	Interface
	Comments
	Next
	Test Result

	
	Levels
	Modes
	
	
	
	
	Levels
	Modes
	

	1
	N/A
	N/A
	Train is moving (V_TRAIN=40)
	I
	INT
	The train moves in the opposite direction to the permitted one for more than a distance specified in the national value D_NVROLL.

For the modes FS / LS / OS / SR this means, the train is moving backwards.

In PT the “normally allowed movement” if backwards, thus in PT the train moves forwards.

In RV the train moves forwards in the direction of the last valid MA, because in RV the “normally allowed movement” is backwards.
	N/A
	N/A
	-

	2
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The brake command is triggered at  Reverse Movement Protection (RMP) after a distance specified by the national value (default value = 2m)
	N/A
	N/A
	-

	3
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is displayed
	O
	DMI
	The brake indication and the information that the RMP is commanding the brakes is DISPLAYED.
	N/A
	N/A
	-

	4
	N/A
	N/A
	SERVICE BRAKE COMMAND STATE (NID_MESSAGE_JRU=4; M_BRAKE_COMMAND_STATE=1) is recorded
	O
	JRU
	The brake intervention is RECORDED.
	N/A
	N/A
	-

	5
	N/A
	N/A
	Train is at standstill
	I
	INT
	-
	N/A
	N/A
	-

	6
	N/A
	N/A
	The request "Acknowledge Reverse Movement Protection" is displayed
	O
	DMI
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	The driver acknowledges
	I
	DMI
	Ackn for Reverse Movement Protection
	N/A
	N/A
	-

	8
	N/A
	N/A
	DRIVER’S ACTIONS (NID_MESSAGE_JRU=11) is recorded
	O
	JRU
	The driver acknowledgement is RECORDED.
	N/A
	N/A
	-

	9
	N/A
	N/A
	The request "Acknowledge brake command" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	10
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	Current mode is UNCHANGED
	N/A
	N/A
	-

	11
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	SERVICE BRAKE COMMAND STATE (NID_MESSAGE_JRU=4; M_BRAKE_COMMAND_STATE=0) is recorded
	O
	JRU
	The brake release is RECORDED.
	N/A
	N/A
	-

	13
	N/A
	N/A
	Train is moving (V_TRAIN=40)
	I
	INT
	The train moves backwards 1 meter and the RMP does not command the brakes
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0 / 1 / 2 / 8 / 12/ 14
	FS / OS / SR / PT / LS / RV

	ERTMS/ETCS level
	2 / 3 / 4
	L1 / L2 / L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT AFFECTED
	-
	RTM
	-

	NOT AFFECTED
	-
	TIU
	-

	NOT AFFECTED
	-
	DMI
	-

	NOT AFFECTED
	-
	BTM
	-

	NOT AFFECTED
	-
	INT
	-


Test case 2
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	3.14.3: Reverse Movement Protection
	3140300

	Test Case of Feature
	Reverse movement protection against given MA direction
	2

	Applicable Mode/Level Combinations
	L1: FS / LS / OS / SR / PT / RV

L2: FS / LS / OS / SR / PT / RV

L3: FS / LS / OS / SR / PT / RV

	Target of Test
	The target of test is to check that: 

• the brake command shall be triggered after a distance specified by the national value when a reverse movement is detected.

• an indication is given to the driver showing when the RMP is commanding the brakes. 

• the brake command is released at standstill and after driver acknowledgement.

• a balise telegram has been received by the on-board equipment during reverse movement.

• information received from balises during reverse movement are ignored.

• The function Reverse Movement Protection is active

	Version
	3.2.0
	31.03.2017

	Author
	DLR

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.14.1.5

	
	
	Subset-026-3.14.3.1

	
	
	Subset-026-3.14.3.2

	
	
	Subset-026-3.14.3.4

	
	
	Subset-026-3.14.3.5

	
	
	Subset-026-3.14.3.6

	
	
	Subset-026-A.3.3.2

	
	
	Subset-026-4.5.2.1 table - Reverse Movement Protection

	
	
	Subset-026-4.7.2 table - Output information Brake reason

	
	
	Subset-026-4.7.2 table - Input information Ackn for Reverse Movement Protection

	
	
	Subset-026-4.8.2.1

	
	
	Subset-026-4.8.2.1 e)

	
	
	Subset-026-7.4.2.38 Packet Number 254: Default balise, loop or RIU information


	METHOD OF TEST

	Method
	Check on the DMI that: 

• the brake indication is DISPLAYED

• after releasing of the brake the indication of the brake is REMOVED 

• the driver acknowledgement is DISPLAYED and REMOVED after the driver has acknowledged

• the system status message “Trackside malfunction” from the BG is NOT DISPLAYED

Check on the TIU that:

• the brake is APPLIED

• the brake is RELEASED

Check on the JRU that:

• the brake intervention is RECORDED

• the driver acknowledgement is RECORDED

• the brake release is RECORDED

• the balise telegram is RECORDED

• the balise telegram is ignored

	Constraints
	The train had previously received a valid MA.

For RV mode the train had previously received a valid MA, before it switched to RV mode. The MA is deleted on entering RV mode and the train is supposed to move in the direction opposite to the one that had been given by the former MA.

If national values are not available the default value of 2m shall be considered for D_NVROLL.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0 / 1 / 2 / 8 / 12/ 14
	FS / OS / SR / PT / LS / RV

	Movement Authority
	STORED
	Except for RV, SR, PT.

The MA includes the permitted direction.

	ERTMS/ETCS level
	2 / 3 / 4
	L1 / L2 / L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


	SEQUENCE OF TEST

	Step
	Previous
	Description of Events
	I/O
	Interface
	Comments
	Next
	Test Result

	
	Levels
	Modes
	
	
	
	
	Levels
	Modes
	

	1
	N/A
	N/A
	Train is moving (V_TRAIN=40)
	I
	INT
	The train moves in the opposite direction to the permitted one for more than a distance specified in the national value D_NVROLL.

For the modes FS / LS / OS / SR  this means, the train is moving backwards.

In PT the “normally allowed movement” if backwards, thus in PT the train moves forwards.

In RV the train moves forwards in the direction of the last valid MA, because in RV the “normally allowed movement” is backwards.
	N/A
	N/A
	-

	2
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The brake command is triggered at  Reverse Movement Protection (RMP) after a distance specified by the national value (default value = 2m)
	N/A
	N/A
	-

	3
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is displayed
	O
	DMI
	-
	N/A
	N/A
	-

	4
	N/A
	N/A
	SERVICE BRAKE COMMAND STATE (NID_MESSAGE_JRU=4; M_BRAKE_COMMAND_STATE=1) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	5
	N/A
	N/A
	One Balise Group message (N_TOTAL=1) containing packet 254 (), packet 255 () is received
	I
	BTM
	The balise contains the default balise message as in the example in A.3.3.3.
	N/A
	N/A
	-

	6
	N/A
	N/A
	TELEGRAM FROM BALISE (NID_MESSAGE_JRU=6) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	NOT The system status message "Trackside malfunction" is displayed
	O
	DMI
	The balise telegram has to be ignored during reverse movement.
	N/A
	N/A
	-

	8
	N/A
	N/A
	Train is at standstill
	I
	INT
	-
	N/A
	N/A
	-

	9
	N/A
	N/A
	The request "Acknowledge brake command" is displayed
	O
	DMI
	-
	N/A
	N/A
	-

	10
	N/A
	N/A
	The driver acknowledges
	I
	DMI
	Ackn for Reverse Movement Protection
	N/A
	N/A
	-

	11
	N/A
	N/A
	DRIVER’S ACTIONS (NID_MESSAGE_JRU=11) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	The request "Acknowledge brake command" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	13
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	Current mode is UNCHANGED
	N/A
	N/A
	-

	14
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	15
	N/A
	N/A
	SERVICE BRAKE COMMAND STATE (NID_MESSAGE_JRU=4; M_BRAKE_COMMAND_STATE=0) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	16
	N/A
	N/A
	Use_FT3040400.6: “3.4.4: Linking”
	-
	-
	Testing the positive for A.3.3.2 and 4.8.2.1 e) by receiving the same BGas in Step 5 in forward movement.
	N/A
	N/A
	-


	Step 5: Eurobalise Telegram (balise 1/1)

	Variable
	Length
	Value
	Comment

	Q_UPDOWN
	1
	1
	Defines the direction of the information: Down-link telegram (train to track) (0), Up-link telegram (track to train) (1)

	M_VERSION
	7
	FINITE VALUE
	Version of the ERTMS/ETCS system

	Q_MEDIA
	1
	0
	Defines the type of media: Balise (0)

	N_PIG
	3
	0
	Position in the group. Defines the position of the balise in the balise group.

	N_TOTAL
	3
	FINITE VALUE
	Total number of balises in the balise group

	M_DUP
	2
	0
	Used to indicate whether the information of the balise is a duplicate of the balise before or after this one.

	M_MCOUNT
	8
	FINITE VALUE
	Message counter (M _MCOUNT) - 8 bits. To enable detection of a change of balise group message during passage of a balise group

	NID_C
	10
	FINITE VALUE
	Country or region

	NID_BG
	14
	FINITE VALUE
	Identity of the balise group

	Q_LINK
	1
	FINITE VALUE
	Marks the balise group as linked (Q_LINK = 1) or unlinked (Q_LINK = 0)

	NID_PACKET
	8
	254
	-

	Q_DIR
	2
	FINITE VALUE
	-

	L_PACKET
	13
	FINITE VALUE
	-

	NID_PACKET
	8
	255
	= 255 (1111 1111)


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0 / 1 / 2 / 8 / 12/ 14
	FS / OS / SR / PT / LS / RV

	ERTMS/ETCS level
	2 / 3 / 4
	L1 / L2 / L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT AFFECTED
	-
	RTM
	-

	NOT AFFECTED
	-
	TIU
	-

	NOT AFFECTED
	-
	DMI
	-

	NOT AFFECTED
	-
	BTM
	-

	NOT AFFECTED
	-
	INT
	-


	Subset-076-5-2-3140300
	Test cases of Feature 3140300
	Page 3/3

	Version 3.2.0
	
	



