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[bookmark: _Ref441851646][bookmark: _Toc447034942][bookmark: _Toc472519330]X	Railway emergency communication
[bookmark: _Toc472519331]X.1	Introduction
In this chapter the use cases related to Railway emergency communication are defined. The following use cases are defined:
· Initiation of the Railway emergency alert
· New entry to the Railway emergency alert
· Changing of the Railway emergency alert 
· Leaving of the Railway emergency alert
· Termination of the Railway emergency alert; 
· Initiation of railway emergency voice communication 
· Termination of railway emergency voice communication 
· Initiation of Data communication during Railway Emergency Alert 
· Service interworking and service continuation with GSM-R
· Interface to train borne recorder
[bookmark: _Toc472519332]X.2	General overview
Railway Emergency Communication serves two main purposes in railway operation
· Alert drivers or other railway staff about an emergency situation. Receiving such alert will  result to immediate actions to be taken by the recipients. These actions are defined by operational rules, e.g. a driver has to slow down train speed to 40km/h, drive on sight, etc.
· Based on operational rules, additional information about the emergency situation can be exchanged using voice and/or data communication.
While the alert needs to be setup very fast, the information part that may follow is less time critical and not always required. The Railway Emergency Communication consists of :
1. A mandatory alert phase indicating the emergency situation;
2. An optional voice and/or data communication phase  depending on operational situation and / or operational rules.
Alert is the general term used that encompasses the different phases initiation, continuation and termination. This receives priority handling which is linked to the application category within the FRMCS system (see QoS).
When an railway emergency alert is triggered by a FRMCS-user, the FRMCS system determines which other FRMCS-users shall receive an alert, depending on following conditions:
· Location, accuracy of the location, track, functional identity, direction of movement, speed of the initiating entity
· Location, accuracy of the location, track, functional identity, direction of movement, speed of the FRMCS-users which are concerned of the emergency situation
· Any additional information provided by the initiating entity 
By applying alert conditions only FRMCS-users will receive an alert who are concerned by this emergency situation. Figure x-1 outlines this principle.
[image: ]
Figure x-1	Illustration of FRMCS users in an Railway emergency alert area
Independently of any ongoing interactions between the FRMCS-user and the FRMCS equipment, the railway emergency alert has to be continuously indicated to the FRMCS-user until the railway emergency situation is over (alert is terminated). 
While an alert is active, the FRMCS system shall continuously check:
· If additional FRMCS-users do match to the conditions of the Railway emergency alert. FRMCS-user entering the emergency area/location/etc. will receive the alert.
· If an FRMCS-user does not fulfil the conditions to be alerted anymore, because the FRMCS user has moved away from the emergency area, the alert will be withdrawn from this FRMCS-user.
A controller is able to change the conditions to select the applicable FRMCS users while an alert is active.
While an alert is active on a FRMCS equipment, the FRMCS-user is still able to establish and / or receive other types of communication. If a railway emergency voice communication is established by the FRMCS-user of an ongoing alert, any other ongoing voice communications are terminated.
[bookmark: _Toc472519333]X.3	Use case: Initiation of the Railway emergency alert
X.3.1	Description
An FRMCS- user is able to initiate a Railway emergency alert. Based on a set of conditions the FRMCS system will determine which FRMCS-users that shall be informed about the emergency situation.(see X.2 General overview) The targeted FRMCS-user can be e.g. a mobile FRMCS user, a driver, an external system, a controller, maintenance staff or a member of a shunting team.
X.3.2	Pre-conditions
The initiating FRMCS user is authorised to establish a Railway emergency alert.
X.3.3	Service flows
In any service flow, a mobile FRMCS user, e.g. a driver, a maintenance staff or a member of a shunting team, is not able to leave or terminate the Railway emergency alert.
Controller initiated
The controller provides the conditions (e.g. train number/area/track section/station) to the FRMCS system  selecting the appropriate recepients of the Railway emergency alert. The conditions (e.g. train number/area/track section/station) can be pre-configured for comfortable selection by the controller. The controller may need to confirm the selection.
The FRMCS system will determine, based on the conditions, which FRMCS users are to receive the Railway emergency alert.
The FRMCS system alerts the FRMCS-users within a setup time specified as IMMEDIATE (see QoS). The alert notification can include additional information (e.g. text, voice prompts) which is presented to the FRMCS-user.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority which matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.The priority is operator dependent in most scenarios the alert will receive a priority which matches the application category of CRITICAL DATA (see QoS).
In case a FRMCS-user is already involved in another Railway emergency alert, FRMCS system does not forward new alerts to this particular FRMCS-user. The waiting alert is send as soon as the FRMCS user is no longer involved in the other Railway emergency alert.
The controller is informed about the alerted FRMCS users.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
External system initiated
FRMCS system receives the conditions from the external system (e.g. a list/train number/area/track section/station) to address/determine the appropriate recipients of the Railway emergency alert.
The FRMCS system will determine, based on the conditions, which users will receive the Railway emergency alert.
The FRMCS system alerts the FRMCS-users within a setup time specified as IMMEDIATE (see QoS). The alert notification can include additional information (e.g. text, voice prompts) which are presented to the FRMCS users.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority which matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.The priority is operator dependent in most scenarios the alert will receive a priority which matches the application category of CRITICAL DATA (see QoS).
In the case that a mobile FRMCS-user is already active in another Railway emergency alert, the FRMCS system does not forward new alerts to this particular FRMCS-user. A waiting alert is send as soon as the FRMCS-user is no longer involved in an ongoing Railway emergency alert. The controller is informed about the alerted FRMCS-users and the alert initiating external system.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
Mobile FRMCS user initiated
A FRMCS-user, like a driver, maintenance staff or a member of a shunting team, presses the Railway emergency button. 
The FRMCS equipment requests the alert communication to the FRMCS system.
The FRMCS system  determines the FRMCS-users to be included in the Railway emergency alert. This is based on the location information of the initiator and certain conditions (e.g. functional identity, track area, accuracy of the location, maximum track speed, station, shunting yard, location/speed/direction of users).
The FRMCS system alerts the FRMCS- users within a setup time specified as IMMEDIATE (see QoS). The alert notification can include additional information (e.g. text, voice prompts) which are forwarded  to the concerned FRMCS-users.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority that matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.
In the case that a mobile FRMCS-user is already active in another Railway emergency alert, the FRMCS system does not forward new alerts to this particular FRMCS-user. A waiting alert is sent as soon as the FRMCS-user is no longer involved in an ongoing Railway emergency alert. The applicable controller(s) is informed about the alerted FRMCS-users, including which user initiated the alert.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
X.3.4	Post-conditions
The applicable FRMCS-users are alerted.
X.3.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.3-001]
	The FRMCS system shall be able to deliver railway emergency alerts. Requests to initiate a railway emergency alerts may come from controllers, external systems or mobile FRMCS-users
	A
	Not covered
	

	[R-X.3-002]
	For requests from controllers or external systems, the FRMCS system shall be able to determine which FRMCS-users shall receive the railway emergency alert, based on the conditions  supplied with the requests (e.g. a list/train number/area/track section/station)
	A
	Not covered
	

	[R-X.3-003]
	For requests from FRMCS- users, based on the location information of the initiator and certain other conditions such as functional identity, track area, accuracy of the location, maximum track speed, station, shunting yard, speed and direction, the FRMCS system shall be able to determine which FRMCS users shall receive the railway emergency alert
	A
	Not covered
	

	[R-X.3-004]
	In case no FRMCS- users can be determined to be alerted the FRMCS system shall apply the behaviour as specified in X.4 "New entry". 
	A
	Not covered
	

	[R-X.3-005]
	The FRMCS system shall be able to provide additional information (e.g. text, voice prompts) in the railway emergency alert to be forwarded to the FRMCS users
	A
	Not covered
	

	[R-X.3-006]
	The FRMCS system shall be able to prevent If a FRMCS user(s), other than a controller, is involved in another railway emergency alert, the FRMCS system shall not forward the railway emergency aleto receive rt to this FRMCS useran additional railway emergency alert. In this case Wwhen the FRMCS user is no more involved in the other railway emergency alert, the FRMCS system shall forward the railway emergency alert to this FRMCS user. 
	A
	Not covered
	

	[R-X.3-007]
	The FRMCS system shall be able to provide all applicable alerts to a controller independent of whether involved in another alert or not to allow the controllers to switch between different alerts
	A
	Not covered
	

	[R-X.3-008]
	The FRMCS system shall not prevent a FRMCS user to make use of other communication services while involved in a railway emergency alert, 
	A
	Not covered
	

	[R-X.3-009]
	The FRMCS system shall be able to deliver the railway emergency alert within a time specified as IMMEDIATE (see QoS). 
	A&T
	Not covered
	

	[R-X.3-010]
	For railway emergency alert the application layer priority of the communication shall be managed by the prioritisation application. 
	A
	Not covered
	

	[R-X.3-011] 
	When setting up and during the alert, the FRMCS system shall inform the initiator and the involved controller(s) which FRMCS-users are alerted and who initiated the railway emergency alert.
	A
	Not covered
	

	[R-X.3-012]
	The FRMCS system shall be able to make available the speech and communication related data of  a Railway emergency alert for recording
	A
	Not covered
	


[bookmark: _Toc472519334]X.4	Use case: New entry to the Railway emergency alert
X.4.1	Description
The FRMCS system shall continuously check if additional FRMCS users meet the conditions of the Railway emergency alert. The FRMCS user can be e.g. a mobile FRMCS user, a driver, maintenance staff, a member of a shunting team or a controller. The additional FRMCS-users receive the Railway emergency alert.
X.4.2	Pre-conditions
The FRMCS user is authorised (referring to authorisation of application) to receive the Railway emergency alert. There is an ongoing Railway emergency alert.
X.4.3	Service flows
The FRMCS system shall continuously check if additional FRMCS-users meet the conditions of the Railway emergency alert. The FRMCS-user can be e.g. a mobile FRMCS user, a driver, maintenance staff, a member of a shunting team or a controller.
The FRMCS system alerts the FRMCS- users within a setup time specified as IMMEDIATE (see QoS). The alert notification can include additional information (e.g. text, voice prompts) which is forwarded to the FRMCS equipment.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority that matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.
In the case of an ongoing Railway emergency voice communication, the additional FRMCS-user is added to the ongoing voice communication.
In case that a FRMCS user is already active in another Railway emergency alert, FRMCS system does not forward the new alerts  to this particular FRMCS- user. The waiting alert is sent as soon as the FRMCS-user is no longer involved in an ongoing Railway emergency alert.
A mobile FRMCS user, e.g. a driver, maintenance staff or a member of a shunting team, is not able to leave or terminate the Railway emergency alert.
The controller is informed about additionally alerted FRMCS-user.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
X.4.4	Post-conditions
The additional FRMCS-users are alerted.
X.4.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.4-001]
	The FRMCS system shall continuously check if additional FRMCS users meet the conditions of a Railway emergency alert. 
	A
	Not covered
	

	[R-X.4-002]
	The FRMCS system shall be able to deliver the railway emergency alert to the new FRMCS user(s) within a setup time specified as IMMEDIATE (see QoS). 
	A&T
	Not covered
	

	[R-X.4-003]
	The FRMCS system shall be able to forward additional information (e.g. text, voice prompts) in the railway emergency alert to the new FRMCS users.
	A
	Not covered
	

	[R-X.4-004]
	When added to a railway emergency alert a FRMCS user shall still be able to use other communications.
	A
	Not covered
	

	[R-X.4-005]
	For railway emergency alert the application layer priority of the communication shall be managed by the prioritisation application. 
	A
	Not covered
	

	[R-X.4-006]
	If a FRMCS user, other than a controller, is involved in another railway emergency alert, the FRMCS system shall not forward the railway emergency alert to this FRMCS user. When the FRMCS user is no more involved in the other railway emergency alert, the FRMCS system shall forward the railway emergency alert to this FRMCS user.
	A
	Not covered
	

	[R-X.4-007]
	The FRMCS system shall provide all applicable alerts to a controller independent of whether involved in another alert or not to allow the controllers to switch between different alerts
	A
	Not covered
	

	[R-X.4-008]
	The FRMCS system shall inform the initiator and the involved controller(s) which FRMCS-users are additionally alerted.
	A
	Not covered
	

	[R-X.4-009]
	The FRMCS system shall be able to make available the speech and communication related data of  a Railway emergency voice communication for recording
	A
	Not covered
	


[bookmark: _Toc472519335]X.5	Use case: Changing of the Railway emergency alert
X.5.1	Description
The controller or an external system is able to change the conditions  selecting the appropriate recepients of the Railway emergency alert. The change may result in an expansion or a reduction of FRMCS users that shall be informed about the emergency situation. 
X.5.2	Pre-conditions
The FRMCS user (controller) is authorised to initiate the Railway emergency alert. This is managed by the application authorisation of application.
There is an onging Railway emergency alert.
X.5.3	Service flows
The controller or an external system shall be able to change  the conditional criteria selecting the appropriate recepients of the Railway emergency alert. The change of the conditions could imply the merge of multiple ongoing Railway emergency alerts.
The FRMCS system shall continuously check if users still meet the conditions of the Railway emergency alert. The user can be e.g. a mobile FRMCS user, a driver,  maintenance staff, a member of a shunting team or a controller.
The FRMCS system shall forward the Railway emergency alert to all additional  users within a setup time specified as IMMEDIATE (see QoS). The alert notification can include additional information (e.g. text, voice prompts) which are forwarded to the FRMCS -user.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority that matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.
In case of an ongoing Railway emergency voice communication, the additional FRMCS users are added..
In case FRMCS-user is already active in another Railway emergency alert, the new alert is not forwarded by the FRMCS system to  this particular FRMCS-users. If the FRMCS user is no longer involved in an ongoing Railway emergency alert, the waiting alert is forwarded by the FRMCS system.
The FRMCS system shall update  the FRMCS-users for whom the Railway emergency alert is no longer applicable and terminates the alert. The termination notification of the alert can include additional information (e.g. text, voice prompts) which are forwarded to the FRMCS-user.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority that matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.
In case  Railway emergency alert conditions does not match any longer to a FRMCS-user and if there is an ongoing Railway emergency voice communication, the FRMCS-user will remain in the ongoing Railway emergency voice communication.
FRMCS system informs the controller about the FRMCS-users who have left and have joined the railway emergency alert.
A mobile FRMCS user, e.g. a driver, maintenance staff or a member of a shunting team, is not able to leave or terminate the Railway emergency alert.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
X.5.4	Post-conditions
The appropriate recipients remains as alerted, while non-appropriate recipients are not alerted anymore..
X.5.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.5-001]
	If alert conditions are changed by a controller or an external system, the FRMCS system shall check if additional FRMCS users match the conditions of the Railway emergency alert.
	A
	Not covered
	

	[R-X.5-002]
	The FRMCS shall forward the railway emergency alert to new FRMCS users that match the conditions and inform the initiating driver and controller(s) accordingly
	A
	Not covered
	

	[R-X.5-003]
	The FRMCS system shall withdraw the alert from those FRMCS users who do not match the conditions anymore and inform them and the initiating driver and controller(s) accordingly.
	A
	Not covered
	

	[R-X.5-004]
	The FRMCS system shall be able to forward the railway emergency alert to new FRMCS user(s) within a setup time specified as IMMEDIATE (see QoS). 
	A&T
	Not covered
	

	[R-X.5-005]
	Upon request by the involved controller(s) the FRMCS system shall be able to merge railway emergency alerts
	A
	Not covered
	

	[R-X.5-006]
	The FRMCS system shall be able to forward additional information (e.g. text, voice prompts) in the railway emergency alert to new FRMCS users.
	A
	Not covered
	

	[R-X.5-007]
	For Railway emergency alert the application layer priority of the communication shall be managed by the prioritisation application. 
	A
	Not covered
	

	[R-X.5-008]
	The FRMCS system shall be able to prevent new  FRMCS user(s), other than a controller, involved in another railway emergency alert, to receive an additional railway emergency alert. In this case when the FRMCS user is no more involved in the other railway emergency alert, the FRMCS system shall forward the railway emergency alert to this FRMCS user.If a new FRMCS user other than a controller is involved in another railway emergency alert, the FRMCS system shall not forward the railway emergency alert to this FRMCS user. When the FRMCS user is no more involved in the other railway emergency alert, the FRMCS system shall forward the railway emergency alert to this FRMCS user.
	A
	Not covered
	

	[R-X.3-009]
	The FRMCS system shall provide all applicable alerts to a new controller independent of whether involved in another alert or not to allow the controller to switch between different alerts
	A
	Not covered
	



[bookmark: _Toc472519336]X.6	Use case: Leaving of the Railway emergency alert
X.6.1	Description
The FRMCS system shall continuously check if FRMCS users do match to the condition of the Railway emergency alert. If not, FRMCS system  terminates the alert of the concerned FRMCS user. 
X.6.2	Pre-conditions
The FRMCS-user is authorised to receive the Railway emergency alert. This is managed by the application authorisation of application.
There is an onging Railway emergency alert.
X.6.3	Service flows
Mobile FRMCS user 
The FRMCS system shall continuously check if FRMCS users do match to the conditions of the Railway emergency alert. 
The FRMCS system shall update the FRMCS-users for whom the Railway emergency alert is no longer valid  and terminates the alert of these FRMCS-users. The termination notification of the FRMCS system can include additional information (e.g. text, voice prompts) which are forwarded to the FRMCS-user.
A mobile FRMCS user, e.g. a driver, maintenance staff or a member of a shunting team, is not able to leave or terminate the Railway emergency alert.
The priority of the Railway emergency alert is managed by the prioritisation application. The alert has the priority which matches the application category of CRITICAL DATA (see QoS)within the FRMCS-System
In case a FRMCS user does not match to the conditions of the Railway emergency alert and the particular FRMCS-user is part of an ongoing Railway emergency voice communication, the FRMCS user will remain in the ongoing Railway emergency voice communication.
The controller is informed by the FRMCS system about the remaining FRMCS-users  of the Railway emergency alert. The applicable controller is updated by the FRMCS system about the particular FRMCS-users which do not match to the conditions of the railway emergency alert.
The communication is recorded by the Data recording and access to recorded data application.
Controller
An entitled controller is able to leave the Railway emergency alerts, unless the leaving controller is the last controller in the alert.
The controller also leaves the ongoing Railway emergency voice communication.
The FRMCS equipment of a controller shows multiple alerts when active.
The communication is recorded by the Data recording and access to recorded data application.
X.6.4	Post-conditions
The appropriate recipients are still alerted, while non-appropriate recipients are not alerted anymore.
X.6.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.6-001]
	The FRMCS system shall continuously check if FRMCS users do not match the conditions of the Railway emergency alert anymore. 
The FRMCS system shall withdraw the alert from those FRMCS users who do not match the conditions anymore and inform them and the initiating driver and controller(s) accordingly.
	A
	Not covered
	

	[R-X.6-002]
	The FRMCS system shall provide all applicable alerts to a controller independent of whether involved in another alert or not to allow the controllers to switch between different alerts
	A
	Not covered
	

	[R-X.6-003] 
	The FRMCS system shall be able to  ensure that at least one controller is always involved only allow a controller to leave the Railway emergency alert, unless the controller is the last controller in the Railway emergency alert. 
Note: The FRMCS will prevent other FRMCS user, e.g. drivers, maintenance staff or members of a shunting team, to leave Railway emergency alert.
	A
	Not covered
	


[bookmark: _Toc472519337]X.7	Use case: Termination of the Railway emergency alert 
X.7.1	Description
The controller is able to terminate the Railway emergency alert. 
X.7.2	Pre-conditions
The controller is authorised to terminate the Railway emergency alert.
There is an onging Railway emergency alert.
X.7.3	Service flows
The controller terminates the Railway emergency alert. A mobile FRMCS user, e.g. a driver, maintenance staff or a member of a shunting team, is not able to terminate the Railway emergency alert via actions on the end user device.
Based on the alert termination request,  FRMCS system forwards a termination notification to all FRMCS users involved in the Railway emergency alert. The alert termination notification can include additional information (e.g. text, voice prompts) which are forwarded by the FRMCS system presented on the FRMCS- user.
The priority of the termination of the Railway emergency alert is managed by the prioritisation application. The termination of the alert has the priority which matches the application category of CRITICAL DATA (see QoS). within the FRMCS system.
When the controller terminated the Railway emergency alert, in the case of manual initiation of Railway emergency voice communication, the related ongoing Railway emergency voice communication remains unaffected.. On the FRMCS equipment this can be a separate action for the controller or can be triggered as a combined action with the termination of the alert.
The communication is recorded by the Data recording and access to recorded data application.
X.7.4	Post-conditions
The Railway emergency alert is terminated.
X.7.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.7-001]
	The FRMCS system shall only allow a controller to terminate the Railway emergency alert.
	A
	Not covered
	

	[R-X.7-002]
	The FRMCS system shall notify the FRMCS users of the terminated Railway emergency alert.
The FRMCS system shall be able to forward additional information (e.g. text, voice prompts) as part of the alert termination.
	A
	Not covered
	


[bookmark: _Toc472519338]X.8	Use case: Initiation of railway emergency voice communication
X.8.1	Description
Based on operational rules, additional information about the emergency situation can be exchanged using voice communication. E.g the initiator of the railway emergency voice communication may inform other involved FRMCS-users about the emergency situation.
Railway emergency communication is based on on-net communication.
X.8.2	Pre-conditions
The Railway Emergency Alert is active.
X.8.3	Service flows
Automatic initiation of Emergency Voice Communication
Upon activation of the Railway Emergency Alert , the FRMCS system automatically initiates voice communication.
FRMCS-users that are part of an active Railway Emergency Alert shall be included in the voice communication.
The railway emergency voice communication does not interrupt the Railway Emergency Alert , but is able to pre-empt any other ongoing voice communication. 
The FRMCS system establishes the railway emergency voice communication within a setup time specified as IMMEDIATE (see QoS). The information from the role management and presence application is used to present the identities to the FRMCS users involved in the communication.
The location of the initiator of the railway emergency voice communication is forwarded and presented to the controller. The necessary location information is retrieved from the location services application. 
Multi user talker control application is used in railway emergency voice communication. 
The precedence handling of the incoming railway emergency voice communication for the FRMCS user  is managed by the prioritisation application. The railway emergency voice communication has the priority which matches the application category of CRITICAL VOICE (see QoS) within the FRMCS system..
The communication is recorded by the FRMCS system voice recording and access to recorded data application.
The FRMCS equipment of a controller shows multiple Railway emergency voice communications when active.
Manual initiation of Emergency Voice Communication
Any FRMCS user having an active Railway Emergency Alert shall be able to initiate voice communication by a simple user action.
All the users receiving the active Railway Emergency Alert shall be included in the voice communication.
The railway emergency voice communication shall not interrupt the Railway Emergency Alert , but shall pre-empt any other ongoing voice communication. 
The FRMCS system establishes the railway emergency voice communication within a setup time specified as IMMEDIATE (see QoS). The information from the role management and presence application is used toforward the identities to the FRMCS-users involved in communication. 
The location of the initiator of the railway emergency voice communication is forwarded to the controller. The location information is retrieved from the location services application. 
The multi user talker control application is used in railway emergency voice communication. 
The handling of the incoming railway emergency voice communication for both the controllers and mobile FRMCS users is managed by the prioritisation application. The railway emergency voice communication has the priority which matches the application category of CRITICAL VOICE (see QoS). within the FRMCS system .
The communication is recorded by the FRMCS system voice recording and access to recorded data application.
The FRMCS equipment of a controller shows multiple Railway emergency voice communications when active.
X.8.4	Post-conditions
The railway emergency voice communication is active.
X.8.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.8-001]
	Following a railway emergency alert the FRMCS system shall be able to automatically initiate a railway emergency communication. 
	A
	Not covered
	

	[R-X.8-002]
	The railway emergency voice communication does not interrupt the Railway Emergency Alert, but is able to pre-empt any other ongoing voice communication. 
	A
	Not covered
	

	[R-X.8-003]
	The FRMCS system shall also be able to initiate a railway emergency voice communication on manual request by FRMCS users e.g. controllers and external systems 
	A
	Not covered
	

	[R-X.8-004]
	To determine which FRMCS users have to be included in the communication the FRMCS system shall apply the mechanism as defined in [R-X.3-003]
	N/A
	N/A
	

	[R-X.8-005] 
	The FRMCS system shall be able to establish the railway emergency voice communication within a time specified as IMMEDIATE (see QoS). 
	A
	Not covered
	

	[R-X.8-006]
	For railway emergency communication the application layer priority of the communication shall be managed by the prioritisation application. 
	A
	Not covered
	

	[R-X.8-007]
	The location of the initiator of the railway emergency voice communication is forwarded and presented to the controller. 
	A
	Not covered
	

	[R-X.8-008]
	Multi user talker control application is used in railway emergency voice communication.
	A&T
	Not covered
	

	[R-X.8-008][R-X.8-009]
	The FRMCS system shall be able to mutually forward and continuously update the location of all FRMCS users involved in a railway emergency communication.
	A
	Not covered
	

	[R-X.8-009][R-X.8-010]
	For railway emergency  communication the FRMCS system shall apply multi user talker control (See "9.7 Multi user talker control related use cases").
	A
	Not covered
	

	[R-X.8-010][R-X.8-011]
	The FRMCS equipment of a controller shows multiple Railway emergency voice communications when active.
	
	
	

	[R-X.8-011][R-X.8-012]
	The FRMCS system shall be able to make available the content and communication related data of the Railway emergency voice communication for recording purposes.
	A
	Not covered
	



[bookmark: _Toc472519339]X.9	Use case: Termination of railway emergency voice communication 
[bookmark: _Toc472519340]X.9.1	Description
Only the controller(s) shall be able to  put on hold, leave or terminate the railway emergency voice communication. 
X.9.2	Pre-conditions
The railway emergency voice communication is ongoing.
X.9.3	Service flows
In the case a user no longer meets the conditions of the Railway emergency alert and if there is an ongoing Railway emergency voice communication, the user will remain in the ongoing Railway emergency voice communication.
Controller on hold
An controller is be able to put the railway emergency voice communication on hold.
After the controller has put the railway emergency voice communication on hold, the communication remains active in the FRMCS system. The controller is able to revert back to the communication again.
Controller leaving
An entitled controller is be able to leave the railway emergency voice communication unless the leaving controller is the last controller involved in the railway emergency voice communication.
Controller termination
An entitled controller is be able to terminate the railway emergency voice communication.
After termination request by the entitled controller, FRMCS system terminates the railway emergency voice communication. All involved FRMCS users are informed about the termination. 
X.9.4	Post-conditions
A controller has left, put on hold or terminated the railway emergency voice communication.
X.9.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.9-001]
	In the case a FRMCS user no longer meets the conditions of the Railway emergency alert and if there is an ongoing Railway emergency voice communication, the user shall remain in thebe removed from the ongoing Railway emergency voice communication.
	A
	Not covered
	

	[R-X.9-002]
	For a Railway emergency voice communication only a controller shall be able to put the voice communication on hold. The voice communication between the remaining users shall not be affected by a controller putting the Railway emergency voice communication on hold. The controller is able to take up the communication again. All involved users are informed.
	A
	Not covered
	

	[R-X.9-003]
	For a Railway emergency voice communication only a controller shall be able to leave the communication unless the leaving controller is the last controller involved in the railway emergency voice communication. All involved users are informed.
	A
	Not covered
	

	[R-X.9-004]
	For a Railway emergency voice communication only a controller shall be able to terminate the communication. All involved users are informed.
	A
	Not covered
	



[bookmark: _Toc472519341]X.10	Use case: Initiation of Data communication during Railway Emergency Alert 
X.10.1	Description
Based on operational rules, additional information about the emergency situation can be exchanged using data communication. A system or a user is able to send the additional information (e.g. text, voice prompts).
X.10.2	Pre-conditions
The Railway Emergency Alert is active.
X.10.3	Service flows
A FRMCS user, controller or an external system is able to send additional information (e.g. text, voice prompts).
All the FRMCS users shall receive the additional information.
The FRMCS system establishes the data communication within a setup time specified as IMMEDIATE (see QoS). The information from the role management and presence application is used to present the identities to the users involved in communication. 
The location of the initiator of the data communication is presented to a mobile FRMCS user, controller or to an external system. The location information is retrieved from the location services application. 
The handling of the incoming data communication is managed by the prioritisation application. The alert has the priority which matches the application category of CRITICAL DATA (see QoS) within the FRMCS system.
It shall be possible to receive data communication during railway emergency voice communication.
In the case of an ongoing Data communication during Railway emergency alert, the additional user is added to the ongoing Data communication during Railway emergency alert.
The communication is recorded by the FRMCS system Data recording and access to recorded data application.
X.10.4	Post-conditions
Data communication is initiated.
X.10.5	Potential requirements and gap analysis
Independently on any actions between the user and the end user device, the additional information provided by data communication is presented to the user. 
The user shall be able to send additional information by data communication using simple user actions e.g by selecting predefined messages.
[bookmark: _Toc472519342]X.9.10	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.10-001]
	The FRMCS system shall allow a FRMCS user, controller or an external system to send additional information (e.g. text, voice prompts) to FRMCS users involved in a Railway emergency alert or railway emergency voice communication.
	A
	Not covered
	

	[R-X.10-002]
	The FRMCS system shall be able to deliver the additional data to a railway emergency alert or railway emergency voice communication within a time specified as IMMEDIATE (see QoS). 
	A
	Not covered
	

	[R-X.10-003]
	The location of the initiator of the data communication shall be presented to all participants in the railway emergency alert or railway emergency voice communication.
	A
	Not covered
	

	[R-X.10-004]
	For railway emergency alert /railway emergency communication the application layer priority of the communication shall be managed by the prioritisation application. 
	A
	Not covered
	

	[R-X.10-005]
	The FRMCS system shall be able to make available the content and communication related data of the Railway emergency data communication for recording purposes.
	A
	Not covered
	


X.11	Use case: Service interworking and service continuation with GSM-R 
X.10X.11.1	Description
For migration purposes, the service interworking and service continuation between the GSM-R system and FRMCS system for Railway emergency alerts and Railway emergency voice communication needs to be defined.
Service interworking between FRMCS and GSM-R shall not require any changes in the GSM-R system specifications.
Depending on the migration scenario, a controller can be attached to the FRMCS system, to the GSM-R system or both. The mobile FRMCS user can be attached either to the GSM-R system or to the FRMCS system.
The service continuation use cases only apply where a FRMCS equipment and a GSM-R UE are linked together.
X.10X.11.2	Pre-conditions
None.
X.10X.11.3	Service flows
Mobile FRMCS user attached to GSM-R
When the mobile FRMCS user is attached to the GSM-R system and is initiating a Railway Emergency Call, the GSM-R system, (in parallel to processing the railway emergency call internally according to GSM-R definitons), routes the Railway Emergency Call to the FRMCS system, which requires the FRMCS system to be reachable by identities that are understood by the GSM-R system. The FRMCS system will determine, based on configuration, if a Railway emergency alert needs to be established. If a Railway emergency alert is established a Railway emergency voice communication is initiated automatically. 
The Railway Emergency Call in the GSM-R system and the Railway emergency voice communication in the FRMCS system are linked together and controlled by the FRMCS system. 
Service interworking between the talker control in the GSM-R system and the FRMCS system is required, but without changing the GSM-R system.
When the Railway Emergency Call in the GSM-R system is terminated, the Railway emergency alert and the Railway emergency voice communication in the FRMCS system are terminated too.
When the Railway emergency voice communication in the FRMCS system is terminated and there is a Railway Emergency Call in the GSM-R system linked together ,  Railway Emergency Call in the GSM-R system and Railway emergency alert / the Railway emergency voice communication in the FRMCS system are terminated too.
When the Railway emergency alert in the FRMCS system is terminated and there is a Railway Emergency Call in the GSM-R system connected, both the Railway Emergency Call in the GSM-R system and Railway emergency voice communication in the FRMCS system are not terminated.
The information from the role management and presence application is used to forward the identities between the systems. The identity of the initiator of the Railway Emergency Call in the GSM-R system is made available to the FRMCS system .
Mobile FRMCS user attached to FRMCS
When the  FRMCS user is attached to the FRMCS system and is initiating a Railway emergency alert, and the Railway emergency alert is also relevant for the GSM-R system based on configuration,  the Railway emergency voice communication. becomes  initiated in the FRMCS system and as  Railway Emergency Call in the GSM-R system. 
The Railway emergency voice communication in the FRMCS system and Railway Emergency Call in the GSM-R system are linked  and controlled by the FRMCS system.
Service interworking between the talker control in the FRMCS system and the GSM-R system is required, but without changing the GSM-R system.
When the Railway emergency voice communication in the FRMCS system is terminated and there is a Railway Emergency Call in the GSM-R system linked,  Railway Emergency Call in the GSM-R system and Railway emergency alert / the Railway emergency voice communication in the FRMCS system are also terminated.
When the Railway emergency alert in the FRMCS system is terminated and there is a Railway Emergency Call in the GSM-R system linked, both the Railway Emergency Call in the GSM-R system and Railway emergency voice communication in the FRMCS system  remains active.
When the Railway Emergency Call in the GSM-R system is terminated, the Railway emergency alert and the Railway emergency voice communication in the FRMCS system are terminated.
The information from the role management and presence application is used to forward the identities between FRMCS system and GSM-R system. The identity of the initiator of the Railway emergency alert in the FRMCS system is made available to the GSM-R system to be used accordingly.
Mobile FRMCS user moving from GSM-R to FRMCS
When the GSM-R system becomes unavailable e.g. lack of coverage, the FRMCS equipment should provide service continuation by setting up the communication via the FRMCS system. An interruption of voice communication is acceptable. It is up to the end user device implementation how this service continuation is as seamless as possible presented to the user.
Mobile FRMCS user moving from FRMCS to GSM-R
When the FRMCS radio access becomes unavailable, the FRMCS equipment shall able  to provide service continuation by setting up the communication via the GSM-R system. An interruption of voice communication is acceptable. It is up to the end user device implementation how this service continuation is as seamless as possible presented to the user.
Note: 	Both scenarios described above only apply when a FRMCS equipment and a GSM-R UE are linked together. It is further assumed the FRMCS application on the FRMCS equipment to have some control of the GSM-R UE.
X.10X.11.4	Post-conditions
None.
X.10X.11.5	Potential requirements and gap analysis
	[bookmark: _Toc472519343]Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments 

	[R-X.10X.11-001]
	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 should not require any changes on GSM-R network side
	A/T
	Not covered
	

	[R-X.10X.11-002]
	The FRMCS system shall provide the necessary means to FRMCS users to set up a Railway emergency alert and / or Railway emergency voice communication also to users in the legacy GSM-R system. Note: Interworking between FRMCS and GSM-R may should not require any changes on GSM-R network systemside.
	A
	Not covered
	

	[R-X.10X.11-003]
	In case of overlapping GSM-R and FRMCS serving the same geographical area the FRMCS system shall update GSM-R about ongoing RECRailway Emergency Communication/REARailway Emergency Alert in the FRMCS system.
Note: To allow the FRMCS system to be updated of RECRailway Emergency Communication initiated in the GSM-R GSM-R needs to be configured accordingly.
	A
	Not covered
	

	[R-X.10X.11-004]
	[bookmark: _GoBack]The FRMCS system shall provide Sservice interworking between the talker control in the GSM-R system and the FRMCS system shall be available, but without changing the GSM-R system.
	A
	Not covered
	

	[R-X.10X.11-005]
	When the Railway Emergency Call in the GSM-R system is terminated, the linked Railway emergency alert and the Railway emergency voice communication in the FRMCS system shall also be terminated.
	A
	Not covered
	

	[R-X.10X.11-006]
	When the Railway emergency voice communication in the FRMCS system is terminated and there is a linked Railway Emergency Call in the GSM-R system, the Railway Emergency Call in the GSM-R system shall also be terminated.
	A
	Not covered
	

	[R-X.10X.11-007]
	When the Railway emergency alert in the FRMCS system is terminated and there is a Railway Emergency Call in the GSM-R system linked, the Railway Emergency Call in the GSM-R system shall not be  terminated.
	A
	Not covered
	

	[R-X.10X.11-008]
	When the Railway Emergency Call in the GSM-R system is terminated, the Railway emergency alert and the Railway emergency voice communication in the FRMCS system shall be terminated.
	A
	Not covered
	

	[R-X.10X.11-009]
	The information from the role management and presence application of the FRMCS system shall be used to identify and address GSM-R users to be included in the Railway emergency alert /Railway emergency voice communication. 
	A
	Not covered
	

	[R-X.11-010]
	The identity of the initiator of a Railway Emergency Call in the GSM-R system shall be presented to the FRMCS users involved in that Railway emergency voice communication.
	A
	Not covered
	

	[R-X.11-011][R-X.10-010]
	For a Railway Emergency Call, when the GSM-R system becomes unavailable, e.g. due to coverage problems, the FRMCS equipment, if capable of making use of the FRMCS system shall be able to reconnect to the Railway emergency alert and, if applicable, the Railway emergency voice communication on the FRMCS system. An interruption of voice communication is acceptable. 
Note 1: 	This use case only applies when a FRMCS equipment and a GSM-R UE are linked together. It is further assumed the FRMCS application on the FRMCS equipment to have some control of the GSM-R UE.
	A
	Not covered
	

	[R-X.11-012] [R-X.10-011]
	For Railway emergency alert / Railway emergency voice communication, when the FRMCS system becomes unavailable, e.g. due to coverage problems, the end user device, if capable of making use of legacy GSM-R shall be able to reconnect to the Railway emergency voice communication via GSM-R. An interruption of voice communication is acceptable.
Note 2: 	This use case only applies when a FRMCS equipment and a GSM-R UE are linked together. It is further assumed the FRMCS application on the FRMCS equipment to have some control of the GSM-R UE.
	A
	Not covered
	



X.12	Use case: Interface to train borne recorder
X.12.1	Description
The FRMCS equipment shall provide information about Railway emergency communication to the train borne recorder or other equipment via a dedicated interface. 
X.12.2	Pre-conditions
The FRMCS equipment is switched on.
X.12.3	Service flows
The following events on the FRMCS equipment related to the Railway emergency communication is provided to the train borne recorder:
· Initiation of the Railway emergency alert
· Reception of the Railway emergency alert
· Leaving of the Railway emergency alert
· Termination of the Railway emergency alert 
· Initiation of railway emergency voice communication
· Termination of railway emergency voice communication
X.12.4	Post-conditions
User actions related to the Railway emergency communication have been provided to the train borne recorder. 
X.12.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-X.120-001]
	FRMCS equipment shall provide a dedicated interface for train borne recording purposes
	A
	Not covered
	

	[R-X.120-002]
	FRMCS equipment shall provide following information to the train borne recorder:
· Initiation of the Railway emergency alert
· Reception of the Railway emergency alert
· Leaving of the Railway emergency alert
· Termination of the Railway emergency alert 
· Initiation of railway emergency voice communication
· Termination of railway emergency voice communication

	A
	Not covered
	



==================================End of new text==================================
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