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Test Cases
Test case 1
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.5: Passing a radio hole
	5180500

	Test Case of Feature
	The train passes through an announced radio hole area and stops the supervision of the loss of safe radio connection.

The safe radio connection is lost and the communication session is terminated while the train is inside the radio hole. 

The train exits from the radio hole and the supervision of the loss of safe connection is active again. 

The safe radio connection is not re-established and the installed reaction is applied after the timer defined by the value of T_NVCONTACT expires.
	1

	Applicable Mode/Level Combinations
	L2/L3 : FS, LS, OS

	Target of Test
	The target of this test is to check that, when a radio hole is defined in the track conditions:

The on-board stops the supervision of the loss of safe radio link according to the transmitted track condition.

If the communication session is terminated while the train is inside the radio hole, the on-board tries to initiate it when the train front reaches the end of this radio hole.

The on-board reactivates the supervision of loss of safe radio link when the train front reaches the end of the radio hole.

Since the establishment of the communication session is not successful, the radio link is lost and the installed reaction is applied.

The test shall prove that supervision of the loss of radio link is stopped inside the radio hole by checking that the reaction according to M_NVCONTACT is not applied after the T_NVCONTACT expires.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.5.3.4 e)

	
	
	Subset-026-3.5.4.4

	
	
	Subset-026-3.5.7.5 table 1

	
	
	Subset-026-3.5.7.5 Condition Id [7]

	
	
	Subset-026-3.6.4.4 a)

	
	
	Subset-026-3.6.4.6

	
	
	Subset-026-3.16.3.4.1.3

	
	
	Subset-026-4.5.2.1 table - Check safe radio connection (only level 2/3)

	
	
	Subset-026-4.5.2.1 table - Manage Communication Session

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Radio hole, supervision of safe radio connection stopped

	
	
	Subset-026-5.18.5.2

	
	
	Subset-026-5.18.5.3


	METHOD OF TEST

	Method
	Check on the DMI/JRU the distance to which the radio hole starts and ends.

Check on DMI/JRU the Indication of Safe radio Connection. 

Check the safe connection is lost and the session is terminated 5 minutes later.

Check that T_NVCONTACT seconds after the front end of the train exits from the radio hole area the reaction defined by M_NVCONTACT is applied because no new message has been received. This is to prove that the On-board Equipment reactivated the supervision of loss of radio link.

	Constraints
	T_NVCONTACT: Long enough to avoid the expiration before the entry in the radio hole area.

No adjustment of estimated front end is carried out during the test, no linked balise is met during the test.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	National Values
	STORED
	T_NVCONTACT 30 seconds 

M_NVCONTACT 01 SB has to be applied after T_NVCONTACT expires

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND STORED

L_TRACKCOND STORED: Length of radio hole > Speed of the train * 5 min, in order  to  ensure that the session is terminated.

M_TRACKCOND: 0100b identifies radio hole

Q_DIR: 01 Nominal (respect to  LRBG)

	ERTMS/ETCS level
	3/4
	L2/L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	T_NVCONTACT supervision applied

	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
	The Track Condition symbol "Radio hole" is displayed
	O
	DMI
	The max safe front end of the train passes the start location of the radio hole area.

Distance travelled from LRBG: 

[D_TRACKCOND + L_TRACKCOND]  > (D_LRBG) = D_TRACKCOND

Control of time according to T_NVCONTACT time is stopped
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	3
	N/A
	N/A
	SA-DISCONNECT.Indication is received
	I
	RTM
	The train front is inside the announced radio hole. The safe radio connection is lost
	N/A
	N/A
	-

	4
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is removed
	O
	DMI
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	5
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=0>) is recorded
	O
	JRU
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	6
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	NOT Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the time stamp of the latest received radio message expires.

M_NVCONTACT = “Apply SB”, but the brakes are not applied.
	N/A
	N/A
	-

	8
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	The train front is inside the announced radio hole.

5 minutes after EURORADIO indicates the loss of the safe radio connection, the safe radio connection is still not re-established and both, on-board equipment and trackside, consider the session as terminated.
	N/A
	N/A
	-

	9
	N/A
	N/A
	SA-CONNECT.Request is transmitted
	O
	RTM
	The train front reaches the end of the radio hole.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND]

The connection request shall be repeated until safe radio connection is set up, but no successful set up of the safe connection will happen in this Test Case.
	N/A
	N/A
	-

	10
	N/A
	N/A
	The Track Condition symbol "Radio hole" is removed
	O
	DMI
	The min safe rear end of the train passes the end location of the radio hole area.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND + TRAIN_LENGTH]
	N/A
	N/A
	-

	11
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the location where the train front left the radio hole expires.

M_NVCONTACT = "Apply SB".
	N/A
	N/A
	-

	13
	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
	-

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

	15
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	16
	N/A
	N/A
	Train is at standstill (V_TRAIN=0)
	I
	INT
	No new message is received until the train reaches standstill
	N/A
	N/A
	-

	17
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	-
	N/A
	N/A
	-

	18
	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
	-

	19
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	20
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	ERTMS/ETCS level
	3/4
	L2/L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION NOT SET-UP
	I/O
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 2
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.5: Passing a radio hole
	5180500

	Test Case of Feature
	The train passes through an announced radio hole area and stops the supervision of the loss of safe radio connection.

The safe radio connection is lost and the communication session is terminated while the train is inside the radio hole.

The train exits from the radio hole and the supervision of the loss of safe connection is active again. 

The communication session is re-established. 

No new message is received after the reception of Message 32 and the timer defined by T_NVCONTACT expires.
	2

	Applicable Mode/Level Combinations
	L2/L3 : FS, LS, OS

	Target of Test
	The target of this test is to check that, when a radio hole is defined in the track conditions:

The on-board stops the supervision of the loss of safe radio link according to the transmitted track condition.

If the communication session is terminated while the train is inside the radio hole, it is initiated when the train front reaches the end of this radio hole.

The on-board reactivates the supervision of loss of safe radio link when the train front reaches the end of the radio hole.

Since the establishment of the communication session is successful and it is done on time, the radio link is not lost “immediately”, but after the reception of message 32 and the expiration of T_NVCONTACT

The test shall prove that supervision of the loss of radio link is stopped inside the radio hole by checking that the reaction according to M_NVCONTACT is not applied after the T_NVCONTACT expires.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.5.3.4 e)

	
	
	Subset-026-3.5.4.4

	
	
	Subset-026-3.5.7.5 table 1

	
	
	Subset-026-3.5.7.5 Condition Id [7]

	
	
	Subset-026-3.6.4.4 a)

	
	
	Subset-026-3.6.4.6

	
	
	Subset-026-3.16.3.4.1.3

	
	
	Subset-026-4.5.2.1 table - Check safe radio connection (only level 2/3)

	
	
	Subset-026-4.5.2.1 table - Manage Communication Session

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Radio hole, supervision of safe radio connection stopped

	
	
	Subset-026-5.18.5.2

	
	
	Subset-026-5.18.5.3

	
	
	Subset-026-8.6.4 Message 136: Train Position Report

	
	
	Subset-026-8.6.13 Message 155: Initiation of a communication session

	
	
	Subset-026-8.6.17 Message 159: Session established

	
	
	Subset-026-8.7.12 Message 32: RBC/RIU System Version


	METHOD OF TEST

	Method
	Check on the DMI/JRU the distance to which the radio hole starts and ends.

Check on DMI/JRU the Indication of Safe radio Connection. 

Check the safe connection is lost and the session is terminated 5 minutes later.

Check that when the front end of the train exits from the radio hole area the session is re-established.

Check that T_NVCONTACT seconds after the front end of the train exits from the radio hole area the reaction defined by M_NVCONTACT is not applied because the session has been re-established.

After the on-board receives Message 32, it receives no more messages until T_NVCONTACT expires and the installed reaction is applied. This is to prove that the On-board Equipment reactivated the supervision of loss of radio link.

	Constraints
	T_NVCONTACT: Long enough to avoid the expiration before the entry in the radio hole area.

No adjustment of estimated front end is carried out during the test, no linked balise is met during the test.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	National Values
	STORED
	T_NVCONTACT 30 seconds 

M_NVCONTACT 01 SB has to be applied after T_NVCONTACT expires

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND STORED

L_TRACKCOND STORED: Length of radio hole > Speed of the train * 5 min, in order  to  ensure that the session is terminated.

M_TRACKCOND: 0100b identifies radio hole

Q_DIR: 01 Nominal (respect to  LRBG)

	ERTMS/ETCS level
	3/4
	L2/L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	T_NVCONTACT supervision applied

	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
	The Track Condition symbol "Radio hole" is displayed
	O
	DMI
	The max safe front end of the train passes the start location of the radio hole area.

Distance travelled from LRBG: 

[D_TRACKCOND + L_TRACKCOND]  > (D_LRBG) = D_TRACKCOND

Control of time according to T_NVCONTACT time is stopped
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	3
	N/A
	N/A
	SA-DISCONNECT.Indication is received
	I
	RTM
	The train front is inside the announced radio hole. The safe radio connection is lost
	N/A
	N/A
	-

	4
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is removed
	O
	DMI
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	5
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=0>) is recorded
	O
	JRU
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	6
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	NOT Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the time stamp of the latest received radio message expires.

M_NVCONTACT = “Apply SB”, but the brakes are not applied.
	N/A
	N/A
	-

	8
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	The train front is inside the announced radio hole.

5 minutes after EURORADIO indicates the loss of the safe radio connection, the safe radio connection is still not re-established and both, on-board equipment and trackside, consider the session as terminated.
	N/A
	N/A
	-

	9
	N/A
	N/A
	SA-CONNECT.Request is transmitted
	O
	RTM
	The train front reaches the end of the radio hole.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND]
	N/A
	N/A
	-

	10
	N/A
	N/A
	SA-CONNECT.Confirm is received
	I
	RTM
	-
	N/A
	N/A
	-

	11
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is displayed
	O
	DMI
	The train front is out of the announced radio hole
	N/A
	N/A
	-

	12
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=1>) is recorded
	O
	JRU
	The train front is out of the announced radio hole
	N/A
	N/A
	-

	13
	N/A
	N/A
	SA-DATA.Request with Euroradio Message "Initiation of a communication session" (NID_MESSAGE=155) is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	14
	N/A
	N/A
	MESSAGE TO RBC (NID_MESSAGE_JRU=10; NID_MESSAGE=155) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	15
	N/A
	N/A
	SA-DATA.Indication with Euroradio Message "RBC/RIU System Version" (NID_MESSAGE=32) is received
	I
	RTM
	-
	N/A
	N/A
	-

	16
	N/A
	N/A
	MESSAGE FROM RBC (NID_MESSAGE_JRU=9; NID_MESSAGE=32) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	17
	N/A
	N/A
	SA-DATA.Request with Euroradio Message "Session Established" (NID_MESSAGE=159) is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	18
	N/A
	N/A
	MESSAGE TO RBC (NID_MESSAGE_JRU=10; NID_MESSAGE=159) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	19
	N/A
	N/A
	SA-DATA.Request with Euroradio Message "Train Position Report" (NID_MESSAGE=136) containing packet 0 is transmitted
	O
	RTM
	After communication session established for trackside.

Packet 1 must be used if position report is based on 2 BG
	N/A
	N/A
	-

	20
	N/A
	N/A
	MESSAGE TO RBC (NID_MESSAGE_JRU=10; NID_MESSAGE=136; NID_PACKET=0) is recorded
	O
	JRU
	Packet 1 must be used if position report is based on 2 BG
	N/A
	N/A
	-

	21
	N/A
	N/A
	The Track Condition symbol "Radio hole" is removed
	O
	DMI
	The min safe rear end of the train passes the end location of the radio hole area.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND + TRAIN_LENGTH]
	N/A
	N/A
	-

	22
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	23
	N/A
	N/A
	NOT Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the location where the train front left the radio hole expires, and the reaction defined by M_NVCONTACT is not applied.

M_NVCONTACT = “Apply SB”, but the brakes are not applied.
	N/A
	N/A
	-

	24
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the time stamp of the latest received radio message expires.

M_NVCONTACT = “Apply SB”.
	N/A
	N/A
	-

	25
	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
	-

	26
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is displayed
	O
	DMI
	-
	N/A
	N/A
	-

	27
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	28
	N/A
	N/A
	Train is at standstill (V_TRAIN=0)
	I
	INT
	No new message is received until the train reaches standstill
	N/A
	N/A
	-

	29
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	-
	N/A
	N/A
	-

	30
	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
	-

	31
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	32
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	Step 13: Radio Message 155

	Variable
	Length
	Value
	Comment

	NID_MESSAGE
	8
	155
	-

	L_MESSAGE
	10
	FINITE VALUE
	-

	T_TRAIN
	32
	FINITE VALUE
	-

	NID_ENGINE
	24
	FINITE VALUE
	-


	Step 15: Radio Message 32

	Variable
	Length
	Value
	Comment

	NID_MESSAGE
	8
	32
	-

	L_MESSAGE
	10
	FINITE VALUE
	-

	T_TRAIN
	32
	FINITE VALUE
	-

	M_ACK
	1
	FINITE VALUE
	-

	NID_LRBG
	24
	FINITE VALUE
	-

	M_VERSION
	7
	FINITE VALUE
	Version of the ERTMS/ETCS system


	Step 17: Radio Message 159

	Variable
	Length
	Value
	Comment

	NID_MESSAGE
	8
	159
	-

	L_MESSAGE
	10
	FINITE VALUE
	-

	T_TRAIN
	32
	FINITE VALUE
	-

	NID_ENGINE
	24
	FINITE VALUE
	-


	Step 19: Radio Message 136

	Variable
	Length
	Value
	Comment

	NID_MESSAGE
	8
	136
	-

	L_MESSAGE
	10
	FINITE VALUE
	-

	T_TRAIN
	32
	FINITE VALUE
	-

	NID_ENGINE
	24
	FINITE VALUE
	-

	NID_PACKET
	8
	0
	Packet 1 must be used if position report is based on 2 BG

	L_PACKET
	13
	FINITE VALUE
	-

	Q_SCALE
	2
	FINITE VALUE
	-

	NID_LRBG
	24
	FINITE VALUE
	-

	D_LRBG
	15
	FINITE VALUE
	-

	Q_DIRLRBG
	2
	FINITE VALUE
	-

	Q_DLRBG
	2
	FINITE VALUE
	-

	L_DOUBTOVER
	15
	FINITE VALUE
	-

	L_DOUBTUNDER
	15
	FINITE VALUE
	-

	Q_LENGTH
	2
	FINITE VALUE
	-

	L_TRAININT
	15
	FINITE VALUE
	If Q_LENGTH =  "Train integrity  confirmed by integrity monitoring device" or "Train integrity  confirmed by driver".

	V_TRAIN
	7
	FINITE VALUE
	-

	Q_DIRTRAIN
	2
	FINITE VALUE
	-

	M_MODE
	4
	0 / 1 / 12
	FS / OS / LS

	M_LEVEL
	3
	3 / 4
	L2 / L3

	NID_NTC
	8
	FINITE VALUE
	If M_LEVEL = NTC.


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	ERTMS/ETCS level
	3/4
	L2/L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 3
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.5: Passing a radio hole
	5180500

	Test Case of Feature
	The train passes through an announced radio hole area and stops the supervision of the loss of safe radio connection.

The safe radio connection is lost but the communication session is kept while the train is inside the radio hole.

The train exits from the radio hole and the supervision of the loss of safe connection is active again.

The safe radio connection is not re-established and the installed reaction is applied after the timer defined by the value of T_NVCONTACT expires.
	3

	Applicable Mode/Level Combinations
	L2/L3 : FS, LS, OS

	Target of Test
	The target of this test is to check that, when a radio hole is defined in the track conditions:

The on-board stops the supervision of the loss of safe radio link according to the transmitted track condition.

The safe connection is lost while the train is inside the radio hole.

The on-board tries to re-establish the safe radio connection with the RBC unsuccessfully when the train front reaches the end of this radio hole.

The on-board reactivates the supervision of loss of safe radio link when the train front reaches the end of the radio hole.

After the timer defined by T_NVCONTACT expires the installed reaction is applied because the train is not in the radio hole area anymore.

The test shall prove that the supervision of the loss of radio link is stopped inside the radio hole by checking that the reaction according to M_NVCONTACT is not applied after the T_NVCONTACT expires.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.5.4.4

	
	
	Subset-026-3.5.7.5 table 1

	
	
	Subset-026-3.5.7.5 Condition Id [7]

	
	
	Subset-026-3.6.4.4 a)

	
	
	Subset-026-3.6.4.6

	
	
	Subset-026-3.16.3.4.1.3

	
	
	Subset-026-4.5.2.1 table - Check safe radio connection (only level 2/3)

	
	
	Subset-026-4.5.2.1 table - Manage Communication Session

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Radio hole, supervision of safe radio connection stopped

	
	
	Subset-026-5.18.5.2

	
	
	Subset-026-5.18.5.3


	METHOD OF TEST

	Method
	Check on the DMI/JRU the distance to which the radio hole starts and ends.

Check on DMI/JRU the Indication of Safe radio Connection. 

Check the safe connection is lost.

Check that when the front end of the train exits from the radio hole area the on-board tries to re-establish the safe radio connection unsuccessfully.

Check that T_NVCONTACT seconds after the front end of the train exits from the radio hole area the reaction defined by M_NVCONTACT is applied because the safe radio connection is not re-established and thus no new message has been received. This is to prove that the On-board Equipment reactivated the supervision of loss of radio link.

	Constraints
	T_NVCONTACT: Long enough to avoid the expiration before the entry in the radio hole area.

No adjustment of estimated front end is carried out during the test, no linked balise is met during the test.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	National Values
	STORED
	T_NVCONTACT 30 seconds 

M_NVCONTACT 01 SB has to be applied after T_NVCONTACT expires

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND STORED 

L_TRACKCOND STORED: Length of radio hole > Speed of the train * T_NVCONTACT, in order  to  ensure that no "SB  reaction" proves that the supervision of loss of radio link is stopped

M_TRACKCOND: 0100b identifies radio hole

Q_DIR: 01 Nominal (respect to  LRBG)

	ERTMS/ETCS level
	3/4
	L2/L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	T_NVCONTACT supervision applied

	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
	The Track Condition symbol "Radio hole" is displayed
	O
	DMI
	The max safe front end of the train passes the start location of the radio hole area.

Distance travelled from LRBG: 

[D_TRACKCOND + L_TRACKCOND]  > (D_LRBG) = D_TRACKCOND

Control of time according to T_NVCONTACT time is stopped
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	3
	N/A
	N/A
	SA-DISCONNECT.Indication is received
	I
	RTM
	The train front is inside the announced radio hole. The safe radio connection is lost
	N/A
	N/A
	-

	4
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is removed
	O
	DMI
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	5
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=0>) is recorded
	O
	JRU
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	6
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	NOT Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the time stamp of the latest received radio message expires.

M_NVCONTACT = “Apply SB”, but the brakes are not applied.
	N/A
	N/A
	-

	8
	N/A
	N/A
	SA-CONNECT.Request is transmitted
	O
	RTM
	The train front reaches the end of the radio hole.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND]

The communication session is still established, because 5 minutes have not passed yet.
	N/A
	N/A
	-

	9
	N/A
	N/A
	SA-CONNECT.Request is transmitted
	O
	RTM
	No successful connection establishment possible.

This step will be repeated until the safe radio connection is set-up or 5 minutes pass.
	N/A
	N/A
	-

	10
	N/A
	N/A
	The Track Condition symbol "Radio hole" is removed
	O
	DMI
	The min safe rear end of the train passes the end location of the radio hole area.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND + TRAIN_LENGTH]
	N/A
	N/A
	-

	11
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the location where the train front left the radio hole expires.

M_NVCONTACT = "Apply SB".
	N/A
	N/A
	-

	13
	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
	-

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

	15
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	16
	N/A
	N/A
	Train is at standstill (V_TRAIN=0)
	I
	INT
	No new message is received until the train reaches standstill
	N/A
	N/A
	-

	17
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	-
	N/A
	N/A
	-

	18
	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
	-

	19
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	20
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	ERTMS/ETCS level
	3/4
	L2/L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION NOT SET-UP
	I/O
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 4
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.5: Passing a radio hole
	5180500

	Test Case of Feature
	The train passes through an announced radio hole area and stops the supervision of the loss of safe radio connection.

The safe radio connection is lost but the communication session is kept while the train is inside the radio hole.

The train exits from the radio hole and the supervision of the loss of safe connection is active again.

The safe radio connection is re-established and the installed reaction is applied after the timer defined by the value of T_NVCONTACT expires.
	4

	Applicable Mode/Level Combinations
	L2/L3 : FS, LS, OS

	Target of Test
	The target of this test is to check that, when a radio hole is defined in the track conditions:

The on-board stops the supervision of the loss of safe radio link according to the transmitted track condition.

The safe connection is lost while the train is inside the radio hole.

The on-board re-establishes the safe connection with the RBC successfully when the train front reaches the end of this radio hole.

The on-board reactivates the supervision of loss of safe radio link when the train front reaches the end of the radio hole.

After the timer defined by T_NVCONTACT expires the installed reaction is applied because the train is not in the radio hole area anymore.

The test shall prove that the supervision of the loss of radio link is stopped inside the radio hole by checking that the reaction according to M_NVCONTACT is not applied after the T_NVCONTACT expires.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.5.4.4

	
	
	Subset-026-3.5.7.5 table 1

	
	
	Subset-026-3.5.7.5 Condition Id [7]

	
	
	Subset-026-3.6.4.4 a)

	
	
	Subset-026-3.6.4.6

	
	
	Subset-026-3.16.3.4.1.3

	
	
	Subset-026-4.5.2.1 table - Check safe radio connection (only level 2/3)

	
	
	Subset-026-4.5.2.1 table - Manage Communication Session

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Radio hole, supervision of safe radio connection stopped

	
	
	Subset-026-5.18.5.2

	
	
	Subset-026-5.18.5.3


	METHOD OF TEST

	Method
	Check on the DMI/JRU the distance to which the radio hole starts and ends.

Check on DMI/JRU the Indication of Safe radio Connection. 

Check the safe connection is lost.

Check that when the front end of the train exits from the radio hole area the safe radio connection is re-established.

Check that T_NVCONTACT seconds after the front end of the train exits from the radio hole area the reaction defined by M_NVCONTACT is applied because no new message has been received. This is to prove that the On-board Equipment reactivated the supervision of loss of radio link.

	Constraints
	T_NVCONTACT: Long enough to avoid the expiration before the entry in the radio hole area.

No adjustment of estimated front end is carried out during the test, no linked balise is met during the test.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	National Values
	STORED
	T_NVCONTACT 30 seconds 

M_NVCONTACT 01 SB has to be applied after T_NVCONTACT expires

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND STORED 

L_TRACKCOND STORED: Length of radio hole > Speed of the train * T_NVCONTACT, in order  to  ensure that no "SB  reaction" proves that the supervision of loss of radio link is stopped

M_TRACKCOND: 0100b identifies radio hole

Q_DIR: 01 Nominal (respect to  LRBG)

	ERTMS/ETCS level
	3/4
	L2/L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	T_NVCONTACT supervision applied

	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
	The Track Condition symbol "Radio hole" is displayed
	O
	DMI
	The max safe front end of the train passes the start location of the radio hole area.

Distance travelled from LRBG: 

[D_TRACKCOND + L_TRACKCOND]  > (D_LRBG) = D_TRACKCOND

Control of time according to T_NVCONTACT time is stopped
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	3
	N/A
	N/A
	SA-DISCONNECT.Indication is received
	I
	RTM
	The train front is inside the announced radio hole. The safe radio connection is lost
	N/A
	N/A
	-

	4
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is removed
	O
	DMI
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	5
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=0>) is recorded
	O
	JRU
	The train front is inside the announced radio hole when the status symbol is removed.
	N/A
	N/A
	-

	6
	N/A
	N/A
	NOT SA-CONNECT.Request is transmitted
	O
	RTM
	-
	N/A
	N/A
	-

	7
	N/A
	N/A
	NOT Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the time stamp of the latest received radio message expires.

M_NVCONTACT = “Apply SB”, but the brakes are not applied.
	N/A
	N/A
	-

	8
	N/A
	N/A
	SA-CONNECT.Request is transmitted
	O
	RTM
	The train front reaches the end of the radio hole.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND]

The communication session is still established, because 5 minutes have not passed yet.
	N/A
	N/A
	-

	9
	N/A
	N/A
	SA-CONNECT.Confirm is received
	I
	RTM
	-
	N/A
	N/A
	-

	10
	N/A
	N/A
	The Status symbol "Safe radio connection -  Connection Up" is displayed
	O
	DMI
	The train front is out of the announced radio hole
	N/A
	N/A
	-

	11
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit40=1>) is recorded
	O
	JRU
	The train front is out of the announced radio hole
	N/A
	N/A
	-

	12
	N/A
	N/A
	The Track Condition symbol "Radio hole" is removed
	O
	DMI
	The min safe rear end of the train passes the end location of the radio hole area.

Distance travelled from LRBG:

D_LRBG >= [D_TRACKCOND + L_TRACKCOND + TRAIN_LENGTH]
	N/A
	N/A
	-

	13
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit55=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	14
	N/A
	N/A
	Service brake commanded
	O
	TIU
	The period of time defined by the value of T_NVCONTACT, counting from the location where the train front left the radio hole expires.

M_NVCONTACT = "Apply SB".
	N/A
	N/A
	-

	15
	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
	-

	16
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is displayed
	O
	DMI
	-
	N/A
	N/A
	-

	17
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=1>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	18
	N/A
	N/A
	Train is at standstill (V_TRAIN=0)
	I
	INT
	No new message is received until the train reaches standstill
	N/A
	N/A
	-

	19
	N/A
	N/A
	Service brake not commanded
	O
	TIU
	-
	N/A
	N/A
	-

	20
	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
	-

	21
	N/A
	N/A
	The Status symbol "Service Brake or Emergency Brake intervention" is removed
	O
	DMI
	-
	N/A
	N/A
	-

	22
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit38=0>) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/12
	FS/OS/LS

	ERTMS/ETCS level
	3/4
	L2/L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	SAFE CONNECTION SET-UP
	I/O
	RTM
	-

	NOT RELEVANT
	-
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 5
	DENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.5: Passing a radio hole
	5180500

	Test Case of Feature
	Intentionally deleted
	Intentionally deleted

	Applicable Mode/Level Combinations
	Intentionally deleted

	Target of Test
	Intentionally deleted

	Version
	Intentionally deleted
	Intentionally deleted

	Author
	Intentionally deleted

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Intentionally deleted
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