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6
Critical communication applications related use cases

6.1
Introduction

Editor's Note: Ground user needs to be defined

Critical communications applications are essential for train movements, safety, shunting, presence, trackside maintenance, legal aspects such as emergency communications, etc

6.2
Multi-train voice communication for drivers including ground user(s)

6.2.1
Introduction

In this chapter the use cases related to the function of Multi-train voice communication from the drivers towards the ground users are defined. Ground users may include controllers. The following use cases are defined:

· Initiation of Multi-train voice communication for drivers including ground user(s) communication

· Termination of Multi-train voice communication for drivers including ground user(s) communication

· Interworking GSM-R and FRMCS for Multi-train voice communication for drivers including ground user(s) communication

6.2.2
Use case: Initiation of Multi-train voice communication for drivers including ground user(s) communication

6.2.2.1
Description

A driver and/or a ground user shall be able to initiate a voice communication to other drivers and/or ground users. 

6.2.2.2
Pre-conditions

The driver and the ground user are authorised to initiate the communication. This is managed by the authorisation of communication application.

The authorisation application authorises the driver and the ground user to use the Multi-train voice communication for drivers including ground user(s)

6.2.2.3
Service flows

The driver and/or ground user initiates the voice communication to the (other) driver(s) and/or ground users. The priority of the communication is managed by the prioritisation application.

The FRMCS system determines the driver(s) and the ground user(s) to be included in the communication, based on:

· location information of all users provided by the locations services application, and/or

· functional identity of all users provided by the role management and presence application.

The FRMCS system establishes the voice communication within a setup time specified as NORMAL (see 12.12). The information from the role management and presence application is used to present the identities for both driver(s) and controller(s). The initiating driver is indicated to the controller(s). Also the location of the driver(s) in the voice communication is presented to the controller(s) which is retrieved from the location services application. 

If the driver and/or ground user is connected to more than one drivers and/or controllers, the multi user talker control application is used.

The precedence of the incoming voice communication at the driver and the controller is managed by the prioritisation application. 

The voice communication is recorded by the Voice recording and access application.

6.2.2.4
Post-conditions

The driver and/or the controller is connected to requested driver(s) and/or controller(s).

6.2.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.2.2-001]
	For a Multi-train voice communication for drivers including ground user(s) the FRMCS users shall be able to initiate the voice communication to FRMCS users in trains or on ground. 
	A
	Partly covered in 22.179
	

	[R-6.2.2-002]
	For a Multi-train voice communication for drivers including ground user(s) the application layer priority of the communication shall be managed by the prioritisation application
	A
	Not covered
	

	[R-6.2.2-003]
	For a Multi-train voice communication for drivers including ground user(s) the FRMCS system shall be able to determine the FRMCS user(s) to be included in the voice communication, based, amongst others, on the following criteria:

location information, speed and direction of travel provided by the locations services application, and/or functional identity provided by the role management and presence application.

System configuration on which controller is responsible for which part of the track/station/etc.


	A
	Not covered
	

	[R-6.2.2-004]
	For a Multi-train voice communication for drivers including ground user(s) the FRMCS system shall be able to add or remove FRMCS user from the communication once criteria are met or no more met, e.g. by a FRMCS user entering or leaving an area
	A
	Not covered
	

	[R-6.2.2-005]
	For a Multi-train voice communication for drivers including ground user(s) the FRMCS system shall establish the communication within a setup time specified as NORMAL (see 12.12).
	A/T
	Not covered
	

	[R-6.2.2-006]
	The FRMCS system shall be able to mutually present the identities of all communication partners involved in a Multi-train voice communication for drivers including ground user(s). 
	A
	Partly covered in 22.179
	

	[R-6.2.2-005]
	The FRMCS system shall be able to present the location of the driver(s) to the ground users involved in a Multi-train voice communication for drivers including ground user(s).
	A
	Not covered
	

	[R-6.3.2-006]
	The FRMCS system shall be able to update the presentation of the location of the drivers as they move.
	A
	Not covered
	

	[R-6.2.2-007]
	For a Multi-train voice communication for drivers including ground user(s), always includes more than two participants.

If only two participants remain, the communication shall be treated as a user-to-user communication.
	A
	Not covered
	

	[R-6.2.2-008]
	For a Multi-train voice communication for drivers including ground user(s), multi user talker control shall be used (See "9.7 Multi user talker control related use cases").
	A
	Not covered
	

	[R-6.2.2-009]
	For a Multi-train voice communication for drivers including ground user(s) on the application layer the precedence of the incoming voice communication at the driver and the ground user shall be managed by the prioritisation application.
	A
	Not covered
	

	[R-6.2.2-010]
	The FRMCS system shall be able to make available the speech and communication related data of  a Multi-train voice communication for drivers including ground user(s) for recording
	A
	Not covered
	


6.2.3
Use case: Termination of Multi-train voice communication for drivers including ground user(s) communication

6.2.3.1
Description

The driver shall be able to put on hold or leave the voice communication.

The controller(s) shall be able to either put on hold, leave or terminate the voice communication. 

6.2.3.2
Pre-conditions

The driver to controller voice communication is ongoing.

6.2.3.3
Service flows

Driver on hold

The driver shall be able to put the voice communication on hold. 

After the driver has put the voice communication on hold, the communication remains in the FRMCS system, and the driver is able to return to the communication again. When put on hold the other participants in the communication are informed and can continue the communication.

Driver leaving

The driver shall be able to leave the voice communication. The driver is not able to return to the communication after he has left. The driver is not able to terminate the voice communication. When a driver has left the other participants in the communication are informed and can continue the communication if there are still driver(s) involved in the communication.

The FRMCS system terminates the voice communication if the last driver has left (although (multiple) controllers are still active in the communication). All involved users are informed.

Ground user on hold

A ground user shall be able to put the voice communication on hold in the case that more than one ground user is part of the voice communication. The ground user is able to the communication again.

When put on hold the other participants in the communication are informed and can continue the communication.

Ground user leaving

A controller shall be able to leave the voice communication. The ground user is not able to return to the communication after he has left.

After the ground user has left the voice communication, the remaining users are informed.

Controller termination

Any controller shall be able to terminate the voice communication.

The FRMCS system terminates the voice communication. All involved users are informed. 

6.2.3.4
Post-conditions

A controller or the driver has left the voice communication or the controller or the system has terminated, put on hold or left the communication.

6.2.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.2.3-001]
	For a Multi-train voice communication for drivers including ground user(s) a driver or a ground user shall be able to put the voice communication on hold. The voice communication between the remaining users shall not be affected by a driver or ground user putting the voice communication on hold.
	A
	Partly covered in 22.179
	

	[R-6.2.3-002]
	For a Multi-train voice communication for drivers including ground user(s) the driver shall be able to leave the communication. 

Note: 
After a driver has left the communication he is not able to return to it.
	A
	Partly covered in 22.179
	

	[R-6.2.3-003]
	For a Multi-train voice communication for drivers including ground user(s) the driver is not able to terminate the communication.
	A
	Not covered
	

	[R-6.2.3-005]
	For a Multi-train voice communication for drivers including ground user(s) the FRMCS system terminates the voice communication if the last driver has left (although (multiple) ground users are still active in the communication). All involved users are informed.
	A
	Not covered
	

	[R-6.2.3-006]
	For a Multi-train voice communication for drivers including ground user(s) a ground users shall be able to leave the communication. After a ground user or a driver has left the communication, the remaining users are informed.
	A
	Partly covered in 22.179
	

	[R-6.2.3-007]
	For a Multi-train voice communication for drivers including ground user(s) any controller shall be able to terminate the communication. All involved users are informed.
	A
	Not covered
	


6.2.4
Use case: Service Interworking and service continuation between GSM-R and FRMCS for Multi-train voice communication for drivers including ground user(s) communication

6.2.4.1
Description

For migration purposes the service interworking and service continuation between the GSM-R system and FRMCS system for Multi-train voice communication for drivers including ground user(s) communication needs to be defined.

Interworking between FRMCS and GSM-R shall not require any changes in the GSM-R system.

Depending on the migration scenario a ground user or a driver can be attached to the FRMCS sytsem, to the GSM-R system or both. The driver can be attached either in the GSM-R system or in the FRMCS system. Functional identities are applicable in one system only.

This use case only applies to end user devices supporting both FRMCS and GSM-R systems. 

6.2.4.2
Pre-conditions

None.

6.2.4.3
Service flows

Driver attached to GSM-R

When the driver is attached to the GSM-R system and is initiating voice communication to other drivers and ground user , the GSM-R system will route the voice communication to other drivers the ground user (s) accordingly. 

If the driver or the ground user is located in the FRMCS system the GSM-R system can only route the call if it can be reached by an address or identity understood by the GSM-R system. The role management in FRMCS provides the appropriate address or identity e.g. by provide a mapping of GSM-R identities and FRMCS identities.

The information from the role management and presence application is used to route the communication and to present the identities of both driver and ground user. 

Driver attached to FRMCS

When the driver is attached to the FRMCS system and is initiating voice communication to  other drivers and and ground user, the FRMCS system will route the communication to the ground user  accordingly. The information from the role management and presence application is used to route the communication and to present the identities of both driver and ground user. The role management in FRMCS shall provide the appropriate address or identity e.g. by provide a mapping of GSM-R identities and FRMCS identities.

Driver moving from GSM-R to FRMCS

When the GSM-R user equipment of the driver is detached from the GSM-R system the FRMCS end user device shall provide service continuation by setting up the communication via the FRMCS system. An interruption of voice communication is acceptable.

Note 1: 
This use case only applies to end user devices supporting both FRMCS and GSM-R systems, i.e. contains a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE.
Driver moving from FRMCS to GSM-R

When the FRMCS user equipment of the driver is detached from the FRMCS system the FRMCS end user device shall provide service continuation by setting up the communication via the GSM-R system. An interruption of voice communication is acceptable.

Note 1: 
This use case only applies to end user devices supporting both FRMCS and GSM-R systems, i.e. contains a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE.

6.2.4.4
Post-conditions

None.

6.2.4.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.2.4-001
	The FRMCS system shall provide the necessary means to allow FRMCS users to be reachable from a legacy GSM-R system. Interworking between FRMCS and GSM-R shall not require any changes on GSM-R network side
	A
	Not covered
	

	[R-6.2.4-002]
	The FRMCS system shall provide the necessary means to FRMCS users to set up a Multi-train voice communication for drivers including ground user(s) also to users in legacy GSM-R systems. Interworking between FRMCS and GSM-R shall not require any changes on GSM-R network side.
	A
	Not covered
	

	[R-6.2.4-003]
	For Multi-train voice communication for drivers including ground user(s), when the GSM-R UE becomes detached from the GSM-R system, e.g. due to coverage problems, the end user device, if capable of making use of the FRMCS system shall be able set up the communication on the FRMCS system. An interruption of voice communication is acceptable.
Note 1: 
This use case only applies to end user devices containing a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE which is referred to here as end user device.
	A
	Not covered
	

	[R-6.2.4-004]
	For Multi-train voice communication for drivers including ground user(s), when the FRMCS equipment, becomes detached from the FRMCS system, e.g. due to coverage problems, the end user device, if capable of making use of legacy GSM-R shall be able to set up the communication on legacy GSM-R. An interruption of voice communication is acceptable.

Note 2: 
This use case only applies to end user devices containing a FRMCS equipment and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE which is referred to here as end user device.
	A
	Not covered
	


6.3
On-train outgoing voice communication from the driver towards the controller(s) of the train

6.3.1
Introduction

In this chapter the use cases related to the function of On-train outgoing voice communication from the driver towards the controller(s) of the train are defined. This use case allows the driver to only communicate with controllers. The following use cases are defined:

· Initiation of driver to controller(s) voice communication

· Termination of driver to controller(s) voice communication

· Interworking GSM-R and FRMCS of driver to controller(s) communication

6.3.2
Use case: Initiation of driver to controller(s) voice communication

6.3.2.1
Description

The driver shall be able to initiate a voice communication to the controller(s) that was, is, or will be responsible for the movement of the train.
6.3.2.2
Pre-conditions

The driver is authorised to initiate the voice communication to the controller. This is managed by the authorisation of voice communication application.

The driver is authorised to use the On-train outgoing voice communication from the driver towards the controller(s) of the train application by the application authorisation of application.

6.3.2.3
Service flows

Driver to responsible controller(s)

The driver initiates the voice communication to the controller. The priority of the communication is managed by the prioritisation application.

The FRMCS system determines the responsible controller(s), based on:

· location information of the train provided by the locations services application, and/or

· functional identity provided by the role management and presence application.

· System configuration on which controller is responsible for which part of the track/station/etc.

The FRMCS system establishes the voice communication to the controller(s) within a setup time specified as NORMAL (see 12.12). The information from the role management and presence application is used to present the identities for both driver and controller. Also the location of the driver is presented to the controller which is retrieved from the location services application.

If the driver is connected to more than one controller, the multi user talker control application is used.

The precedence of the incoming voice communication at the controller is managed by the prioritisation application. 

The voice communication is recorded by the Voice recording and access application.

Driver to another controller(s)

The driver initiates the voice communication to the controller who was or will be responsible for the movement of the train. The addressing is performed by selecting an entry from a list or entered manually. The priority of the communication is managed by the prioritisation application.

The FRMCS system presents the list of controllers to the driver, based on:

· location information provided by the locations services application, and/or

· functional identity provided by the role management and presence application.

· System configuration on which controller is responsible for which part of the track/station/etc.

The FRMCS system establishes the voice communication to the controller(s) within a setup time specified as NORMAL (see 12.12).The information from the role management and presence application is used to present the identities for both driver and controller. Also the location of the driver is presented to the controller which is retrieved from the location services application.

If the driver is connected to more than one controller, the multi user talker control application is used.

The precedence of the incoming voice communication at the controller is managed by the prioritisation application. 

The voice communication is recorded by the Voice recording and access application.

6.3.2.4
Post-conditions

The driver is connected to the requested controller.

6.3.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.3.2-001]
	For driver to controller voice communication, the driver shall be able to initiate a voice communication to the controller who is currently responsible for the train. The application layer priority of the voice communication shall be managed by the prioritisation application.
	A
	Not covered
	

	[R-6.3.2-002]
	For driver to controller voice communication the FRMCS system shall be able to determine the responsible controller(s), based on e.g.:

location information, speed and direction provided by the locations services application, and/or

functional identity provided by the role management and presence application.

System configuration on which controller is responsible for which part of the track/station/etc.


	A
	Not covered
	

	[R-6.3.2-003]
	For driver to controller voice communication the FRMCS system shall add or remove FRMCS user from the communication once criteria are met or no more met, e.g. by a FRMCS user entering or leaving an area
	A
	Not covered
	

	[R-6.3.2-004]
	For driver to controller communication the FRMCS system shall establish the communication to the controller(s) within a setup time specified as NORMAL (see 12.12).
	A/T
	Not covered
	

	[R-6.3.2-005]
	The FRMCS system shall be able to mutually present the identities of all communication partners involved in a driver to controller(s) voice communication. 
	A
	Partly covered in 22.179
	

	[R-6.3.2-006]
	The FRMCS system shall be able to present the location of the driver to the controller(s) involved in a driver to controller(s) voice communication. 
	A
	Not covered
	

	[R-6.3.2-007]
	The FRMCS system shall be able to update the presentation of the location of the drivers as they move.
	
	Not covered
	

	[R-6.3.2-007]
	For driver to controller communication, if the driver is connected to just one controller, the communication shall be considered as a user-to-user communication.
	A
	Not covered
	

	[R-6.3.2-008]
	For driver to controller voice communication , if the driver is connected to more than one controller, the multi user talker control shall be used (See "9.7 Multi user talker control related use cases").
	A
	Not covered
	

	[R-6.3.2-009]
	For driver to controller communication on application layer the precedence of the incoming voice communication at the controller shall be managed by the prioritisation application.
	A
	Not covered
	

	[R-6.3.2-010]
	The FRMCS system shall be able to make available the speech and communication related data of  a Multi-train voice communication for drivers including ground user(s) for recording
	A
	Not covered
	

	[R-6.3.2-011]
	For driver to controller communication the driver shall be able to initiate the communication to the controller who was previously or will be responsible next for the movement of the train. The selection shall be performed by selecting an entry from a list or entered manually. The priority of the communication on application layer shall be managed by the prioritisation application.
	A
	Not covered
	

	[R-6.3.2-012]
	For driver to controller communication the FRMCS system shall be able to present the list of controllers to the driver in order to select from, based on, amongst others, the following criteria:

location information, speed and direction provided by the locations services application, and/or

functional identity provided by the role management and presence application.

System configuration on which controller is responsible for which part of the track/station/etc.


	A
	Not covered
	


6.3.3
Use case: Termination of driver to controller(s) voice communication

6.3.3.1
Description

The driver shall be able to terminate the driver to controller voice communication. The driver is not able to leave the communication or to put on hold.

The controller(s) shall be able to either put on hold, leave or terminate the driver to controller communication. 

6.3.3.2
Pre-conditions

The driver to controller voice communication is ongoing.

6.3.3.3
Service flows

Driver termination

The driver shall be able to terminate the voice communication. The FRMCS system terminates the voice communication. All involved controllers are informed. 

Note: 
The driver is not able to leave the communication or to put on hold.
Controller on hold

A controller shall be able to put the driver to controller voice communication on hold in the case that more than one controller is part of the voice communication.

After the controller has put the voice communication on hold, the communication remains in the FRMCS system, and the controller is able to be part of the communication again.

Controller leaving

A controller shall be able to leave the driver to controller voice communication in the case that more than one controller is part of the voice communication.

After the controller has left the voice communication he is not able to return to the communication and the remaining users are informed.

Controller termination

Any controller shall be able to terminate the driver to controller voice communication.

The FRMCS system terminates the voice communication. All involved users are informed. 

6.3.3.4
Post-conditions

A controller has left the voice communication or the driver to controller voice communication is terminated.

6.3.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.3.3-001]
	For driver to controller communication the driver shall be able to terminate the communication. 
	A
	Partly covered in 22.179
	

	[R-6.3.3-002]
	For driver to controller communication the FRMCS system shall allow the operator to configure whether a driver shall be able to leave the voice communication.
	A
	Not covered
	

	[R-6.3.3-003]
	For driver to controller communication the FRMCS system shall allow the operator to configure whether a driver shall be able to put the voice communication on hold.
	A
	Not covered
	

	[R-6.3.3-004]
	For driver to controller communication a controller shall be able to put the voice communication on hold in the case that more than one controller is part of the communication. The voice communication between the remaining users shall not be affected by a controller putting the voice communication on hold.
	A
	Not covered
	

	[R-6.3.3-005]
	For driver to controller communication a controller shall be able to leave the driver to controller communication in the case that more than one controller is part of the communication. After a controller has left the communication, the remaining users shall be informed.
	A
	Not covered
	

	[R-6.3.3-006]
	For driver to controller communication any controller shall be able to terminate the driver to controller communication. All involved users shall be informed.
	A
	Not covered
	


6.3.4
Use case: Service Interworking and service continuation between GSM-R and FRMCS of driver to controller(s) voice communication

6.3.4.1
Description

For migration purposes the service interworking and service continuation between the GSM-R system and FRMCS system for driver to controller(s) voice communication needs to be defined.

Interworking between FRMCS and GSM-R shall not require any changes in the GSM-R system.

Depending on the migration scenario a controller can be attached to the FRMCS sytsem, to the GSM-R system or both. The driver can be attached either in the GSM-R system or in the FRMCS system. Functional identities are applicable in one system only.

This use case only applies to end user devices supporting both FRMCS and GSM-R systems. 

6.3.4.2
Pre-conditions

None.

6.3.4.3
Service flows

Driver attached to GSM-R

When the driver is attached to the GSM-R system and is initiating voice communication to controller(s), the GSM-R system will route the voice communication to the controller(s) accordingly.

If the controller is located in the FRMCS system the GSM-R system can only route the call to the controller if the controller can be reached by an address or identity understood by the GSM-R system. The role management in FRMCS provides the appropriate address or identity e.g. by provide a mapping of GSM-R identities and FRMCS identities.

The information from the role management and presence application is used to route the communication and to present the identities of both driver and controller. 

Driver attached to FRMCS

When the driver is attached to the FRMCS system and is initiating voice communication to controller(s), the FRMCS system will route the communication to the controller(s) accordingly. The information from the role management and presence application is used to route the communication and to present the identities of both driver and controller. The role management in FRMCS shall provide the appropriate address or identity e.g. by provide a mapping of GSM-R identities and FRMCS identities

Driver moving from GSM-R to FRMCS

When the GSM-R user equipment of the driver is detached from the GSM-R system the FRMCS end user device shall provide service continuation by setting up the communication via the FRMCS system. An interruption of voice communication is acceptable.

Note 1: 
This use case only applies to end user devices supporting both FRMCS and GSM-R systems, i.e. contains a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE.
Driver moving from FRMCS to GSM-R

When the FRMCS user equipment of the driver is detached from the FRMCS system the FRMCS end user device shall provide service continuation by setting up the communication via the GSM-R system. An interruption of voice communication is acceptable.

Note 2: 
This use case only applies to end user devices supporting both FRMCS and GSM-R systems, i.e. contains a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE.
6.3.4.4
Post-conditions

None.

6.3.4.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.3.4-001]
	The FRMCS system shall provide the necessary means to allow FRMCS users to be reachable from a legacy GSM-R system. Interworking between FRMCS and GSM-R shall not require any changes on GSM-R network side.
	A
	Not covered
	

	[R-6.3.4-002]
	The FRMCS system shall provide the necessary means to FRMCS users to set up a driver to controller voice communication also to users in legacy GSM-R systems. Interworking between FRMCS and GSM-R shall not require any changes on GSM-R network side.
	A
	Not covered
	

	[R-6.3.4-003]
	For driver to controller communication, when the GSM-R UE becomes detached from the GSM-R system, e.g. due to coverage problems, the end user device, if capable of making use of the FRMCS system shall be able set up the communication on the FRMCS system. An interruption of voice communication is acceptable.

Note 1: 
This use case only applies to end user devices containing a FRMCS UE and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE which is referred to here as end user device.
	A
	Not covered
	

	[R-6.3.4-004]
	For driver to controller communication, when the FRMCS equipment, becomes detached from the FRMCS system, e.g. due to coverage problems, the end user device, if capable of making use of legacy GSM-R shall be able to set up the communication on legacy GSM-R. An interruption of voice communication is acceptable.

Note 2: 
This use case only applies to end user devices containing a FRMCS equipment and a GSM-R UE. It is assumed the FRMCS application on the FRMCS equipment will have some control of the GSM-R part of the UE which is referred to here as end user device.
	A
	Not covered
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