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3
Definitions, and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Automatic Train Control (ATC): Automatic Train Control (ATC) includes Automatic Train Protection (ATP) applications which are responsible for giving Limit of Movement Authority (LMA) to a train based on the train’s current speed, its braking capability and the distance it can go before it must stop. It also covers the Automatic Train Operation (ATO) applications which are notably responsible for acceleration to the permitted speed, speed reduction where necessary due to speed restrictions and stop at designated stations in the correct location. Please note that ATC is not used in this document but is only mentioned here for clarification.
Balise: An electronic beacon or transponder placed between the rails of a railway as part of an automatic train protection or operation (ATP/ATO) system.
Business communication applications: communication applications that support the railway business operation in general, such as wireless internet, etc.
Controller (Train Controller): A Ground FRMCS User provided with special capabilities by the FRMCS System. 

Driver (Train Driver): A Mobile FRMCS User provided with special capabilities by the FRMCS System.

External System(s): A general category of stationary FRMCS Users. For example, External Systems could be systems monitoring for trains passing a red light to initiate a railway emergency call.

FRMCS Application: The application on a 3GPP UE offering railway specific communication services to the FRMCS User by making use of the communication capabilities offered by the 3GPP UE and the 3GPP network.
FRMCS Equipment Identity: The identity by which a FRMCS equipment can be addressed.
FRMCS Equipment Type: Indicates the purpose the FRMCS equipment is being used for, FRMCS equipment of different equipment types do have different capabilities.

FRMCS Equipment: The FRMCS Equipment consists of a 3GPP UE and a FRMCS Application residing on it. It may be combined with legacy railway communication equipment (e.g. GSM-R or TRS)

FRMCS Functional Identity: The identity related to a user or related to the equipment, as specified in 9.3 "Role management and presence" indicating its special Role (e.g. as Driver of a specific train, usually a train number) can be addressed. 
FRMCS Network: this is a sub-part of the FRMCS System. 
FRMCS Roaming: The ability for a FRMCS User to make use of FRMCS Applications in a Visited (FRMCS) Network.
FRMCS System: The system providing railway specific communication constituted of the FRMCS Equipment, the 3GPP transport and the application servers in the network. Legacy networks are not included in the FRMCS System.

FRMCS User Identity: The identity by which a FRMCS User can be addressed.

FRMCS User: A human user or a machine making use of the railway specific communication. FRMCS Users can be connected via 3GPP RAT, wired connectivity or other radio technology

Ground FRMCS User: A general category of FRMCS Users that are predominantly stationary. Mostly they are connected via wired connectivity but may be using also wireless in certain conditions. 
Home FRMCS Network: The Home FRMCS Network is the network in which the FRMCS User is engaged in a subscription.
Mobile FRMCS User: A general category of FRMCS Users that are mobile.  Thus, they are connected via wireless connectivity all the time.

Off-Network communication: direct communication between FRMCS Users in proximity. 
On-Network communication: indirect communication between FRMCS Users connected to FRMCS Network(s).

Performance communication applications: applications that help to improve the performance of the railway operation, such as train departure, telemetry, etc.
Radio Block Centre (RBC): A train sends its position and speed information periodically to the RBC. The RBC uses the received information to decide movement authority of the train.
Rail Infrastructure Manager: A company that owns or manages rail infrastructure; within this document the Rail Infrastructure Manager owns, administrates and operates the FRMCS Network.
Railways Undertaking: A company that offers train freight or passenger transportation services, making use of FRMCS network for their operational communication needs that is operated by a Rail Infrastructure Manager. 
Role (Functional Role): The function a FRMCS User or a FRMCS Equipment is currently performing. Examples of Roles are Driver, Controller or shunting staff, etc. This is indicated by the FRMCS Functional Identity.

Shunting: manoeuvring trains in order to change their location or composition.
Trackside staff: Staff working as trackside maintenance and/or shunting members
Trainborne equipment: FRMCS Equipment which is physically embedded in train
Visited (FRMCS) Network: A Visited (FRMCS) Network can be either another FRMCS Network than the Home FRMCS Network, or a Public Land Mobile Network (PLMN).
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ATC
Automatic Train Control

ATO
Automatic Train Operation
ATP
Automatic Train Protection
AVC
Assured Voice Communication

DoS
Denial of Service

GNSS
Global Navigation Satellite System

LMR
Land Mobile Radio

MACN
Multi Access Core Network

NA
Naming Authority

OATP
On-board Automatic Train Protection

PSAP
Public Safety Answering Point

RBC
Radio Block Centre

REC
Railway Emergency Communication

TRS
Trunked Radio System
WATP
Wayside Automatic Train Protection
*************************************End of Change***********************************************

****************************************Change**************************************************

6.5
Use case: Automatic Train Protection (ATP) support by the FRMCS System

6.5.1
Description

For Automatic Train Protection (ATP) the train transmits its information (such as current location, current speed, etc.) to a radio block centre (RBC). As soon as a connection has been established between a train, a radio block centre and a train centre, the train sends its position and speed information periodically. The RBC uses the received information to decide movement authority of the train.

6.5.2
Pre-conditions

It is assumed the current position of the train and its speed is provided by the Location Service as defined in 9.4.
It is assumed that there is a bearer of suitable QoS established between the train the radio block centre and the train control centre.
6.5.3
Service flows

Via the bearer of suitable QoS the train provides its related information, e.g. train number, location, to the RBC. Via this bearer the train can request movement authority from the RBC and the RBC can grant this to the train. 

6.5.4
Post-conditions
A train Driver controls the speed of the train according to movement authority.
6.5.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.5-001]
	The FRMCS System shall be able to provide the necessary QoS for a data bearer to be used for the Automatic Train Protection (ATP) used for e.g. movement authority messages or emergency brake messages.


	A/T
	 TS 22.282

(MCData)
	Sub-clause 5.5


*************************************End of Change***********************************************

****************************************Change**************************************************

6.21
Automatic Train Protection data communication

6.21.1
Introduction

In this chapter the use cases related Automatic Train Protection (ATP) data communication are described, the following use cases are identified:

· Initiation of an Automatic Train Protection data communication

· Termination of an Automatic Train Protection data communication

· Service interworking with GSM-R

6.21.2
Description

Automatic Train Protection (ATP) is the application which performs some or all the functions that ensures the safe movement of a train. ATP supervises the train ensuring that speed and movement limits are kept and the train proceeds only when it is allowed to do so.

Some ATP systems require radio communication to interchange safety relevant data between a train and the corresponding control center.

The FRMCS Users in this case are the Automatic Train Protection applications both on-board of the train and in the control center at the trackside (ground system).

Depending on the implementations, ATP systems require communication between on-board applications of different trains using On-network communication mode.

ATP is considered to be user-to-user communication. Due to safety relevance of Automatic Train Protection (ATP), data communication requires a non-delay tolerant bearer service.

6.21.3
Use case: Initiation of an Automatic Train Protection data communication

6.21.3.1
Description

The FRMCS Application is able to initiate data communication for communication having continuous characteristics between the on-board applications and ground system and/or the on-board applications of other trains.
6.21.3.2
Pre-conditions

The FRMCS User at the train and at the FRMCS User at ground are authorised to initiate the Automatic Train Protection data communication.

The receiving application is authorised to use the Automatic Train Protection data communication.

6.21.3.3
Service flows

The FRMCS User (i.e. on-board of the train or the control center at the track side) initiates the Automatic Train Protection data communication (i.e. control center at the trackside or on-board the train).

For the operation of ATP, a non-delay tolerant bearer service is required that corresponds to application category CRITICAL DATA/VERY CRITICAL DATA according to QoS definition in chapter 12.10.

The FRMCS system takes into account the appropriate access criterion to establish the data bearer service within a setup time specified as IMMEDIATE (see QoS).

The arbitration among ATP and other applications applies. The communication is recorded by the data recording application.

6.21.3.4
Post-conditions

ATP related data can be exchanged between the Automatic Train Protection communication entities.

6.21.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.21.3-001]
	Upon request of an authorised FRMCS User, the FRMCS System shall be able to provide a non-delay tolerant data bearer for ATP data communication that matches to the application category of CRITICAL DATA/ VERY CRITICAL DATA (see QoS).
	A/T
	TS 22.282 (data bearer)

N/A (QoS)
	TS 22.282 sub-clause 5.5.2

See section 12.10 below 

	[R-6.21.3-002]
	For ATP, the FRMCS System shall take into account the appropriate access criterion to establish the bearer service required for ATP communication within a setup time specified as IMMEDIATE (see 12.10).
	A/T
	N/A
	See section 12.10 below 

 

	[R-6.21.3-003]
	The FRMCS System shall apply arbitration to ATP data communication.
	A
	TS 22.280
	Arbitration:
[R-5.4.2-004]
[R-5.4.2-004A]
[R-5.4.2-004B] 

	[R-6.21.3-004]
	The ATP data communication shall be recorded.
	A
	TS 22.280
	[R-6.15.4-003] for Off-Net.

Not covered for Off-Net. 


6.21.4
Use case: Termination of an Automatic Train Protection data communication

6.21.4.1
Description

The FRMCS User is able to terminate data communication.

6.21.4.2
Pre-conditions

The Automatic Train Protection related data communication is ongoing.

6.21.4.3
Service flows

The FRMCS User (i.e. on-board of the train or the control centre at the track side) terminates the Automatic Train Protection data communication.

The FRMCS System terminates the bearer service required for ATP related data communication.
6.21.4.4
Post-conditions

The Automatic Train Protection data communication has been released.

6.21.4.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.21.4-001]
	The FRMCS User shall be able to terminate the Automatic Train Protection data communication. The FRMCS System shall terminate the bearer service.
	A
	TS 22.280
	TS 22.280 Requirements [R-6.4.9-001] on termination conditions.

[R-6.7.6-002]
7.4: specific termination conditions for off-net. 


*************************************End of Change***********************************************

****************************************Change**************************************************

9.17.2.1
Description

Key Management communication is the application which performs the functions that ensure the exchange of credentials/keys required by other applications (such as ATO, ATP) to ensure the correct authentication of the end users of each application and the integrity of the messages exchanged.
Some Key Management systems require radio communication to interchange the relevant data between a train and its corresponding key distribution centre (Key Management Center). This key distribution centre may be located in the same network or in an external network. 

The users in this case are the Key Management applications both on-board of the train and in the key distribution centre at the trackside (ground system).

Key Management communication is considered to be user-to-user data communication.  
The communication of keys may be requested each time that an ATP or ATO communication session is established or at any other time, depending on the specific configuration of the Key Management application. 
*************************************End of Change***********************************************

****************************************Change**************************************************

12.8.3.1
Description

Packet switched bearer services i.e. GPRS/EGPRS are used in GSM-R for data communication e.g. ATP. FRMCS and the GSM-R will coexist for a period estimated currently at 10 years that demands an interconnection for packet switched based communication. It requires the necessary packet switched transport adaptation to FRMCS, the conversion of the signalling and the user data coding among the systems.

*************************************End of Change***********************************************

****************************************Change**************************************************

12.9.3
Service flows

Case 1 (data communication)

As an example the Automatic Train Protection (ATP) application of a train establishes a data communication session with the applicable ground communication entity which is connected via the fixed network service. For ATP message exchange, the on-board system can encompass a railway operated private 3GPP 4G access system and a public 3GPP 5G access system (e.g. a VPN service) as part of the FRMCS System. ATP periodically reports train position information and receives Control Command instructions from the ground communication entity. The FRMCS Equipment is registered to both access systems and uses these simultaneously if applicable.
Simultaneous use of radio access systems may improve communication resilience, availability, and QoS and increases bandwidth.

The concept as described here can generally be extended to other data communication applications and (non-)3GPP access systems.

Case 2 (railway emergency voice communication)
The on-board FRMCS Users are registered to the FRMCS System. An on-board FRMCS User establishes a Railway Emergency Communication (REC) from a specific location in the FRMCS network. This particular communication request takes into account the most appropriate radio access system, for example the railway-operated private 3GPP network. The FRMCS System notifies the applicable users determined by the location of the initiator of the communication by using all available access system(s) e.g. 3GPP (public and private), WLAN or wireline. The applicable Controller is notified via the wireline access system. The intended recipients of the call may be using different access systems.

The concept as described here can in general be extended to other voice group communication applications and point to point communication services.

Case 3 (telemetry operation at a railway depot)
A train is located in a railway depot where only WLAN coverage (non-3GPP access) as part of the FRMCS System is provided. FRMCS Users of this train are attached to the FRMCS System. An FRMCS User starts a data session towards the applicable vehicle diagnostic entity. At that point in time WLAN provides the radio access system for this telemetry communication. Once the train leaves the depot and enters into a 3GPP coverage area, the FRMCS Equipment adapts the transmission of the telemetry data session to the most QoS effective radio access system (3GPP access). The telemetry session continues uninterrupted when the train changes its location.

The concept as described here can in general be extended to other voice and data applications where other combinations of access systems at specific locations are possible.

Case 4 (Backup operation/resilience)

In a certain area with dedicated 3GPP access, coverage fails. Despite unavailability of the dedicated railway 3GPP access, FRMCS Users have the capability to continue communications by using public 3GPP access using an access system which may support the required or some degraded form of QoS and which is provided in the area and which serves as a backup or complementary system. Communication applications on trains continue to operate, service continuity is preserved. When the functionality of the dedicated 3GPP access system is restored, the FRMCS Equipment resumes operation on that system.

The concept as described here can generally be extended to any combination of access systems, e.g. WLAN and private 3GPP access.
Case 5 (Notification of radio bearer availability)
In general, there is only little radio spectrum resources allocated to railways in most regions. These should be preferably used for operational rail communication purposes. In parallel, there are communications that require broadband wireless communication services. The availability of broadband wireless access can be limited e.g. to railway stations. Thus, the FRMCS System is able to take into account radio bearer availability at the FRMCS User’s position allowing to start communication such as a file download/upload not harming operational rail communication. 
Case 6 (Use of Satellite Communication)

In some regions, trains are circulating in rural areas, on low traffic lines. For such situation, deploying dedicated rail terrestrial radio access is not economically viable and public mobile operator’s service is very limited due to low population density rate. Satellite access is foreseen as an alternative to terrestrial radio access that reduces investment in access infrastructure. In this first approach, satellite access is considered as an enabler to extend communication service of rail lines with FRMCS.

Some rail applications require service continuity for railways operation. In some situation, rail traffic is stopped when communication services are not available. To overcome situations of temporary outage or total destruction of terrestrial access, use of non-terrestrial access systems by the FRMCS system could be envisaged to deliver a highly resilient transport service. In this second approach, satellite access is foreseen as a backup from terrestrial radio access.

It is envisaged that the FRMCS application could be configured with preconditions that trigger an alternate mode of operation.
12.9.4
Post-conditions

Case 1 (data communication)
The train protected by ATP arrives on time without service interruptions of the  communication.

Case 2 (railway emergency voice communication)
Railway emergency voice communication is established to all FRMCS Users in the designated area independent of the used access network.

Case 3 (telemetry operation at a railway depot)
Telemetry communication continued while relocating the train/vehicle.

Case 4 (Backup operation/resilience)
Communication continued when the private 3GPP access is unavailable in an area. 
Case 5 (Notification of radio bearer availability)

none

Case 6 (Use of Satellite Communication)

Communication continued when the 3GPP terrestrial radio access coverage is physically not provided in an area.

Communication continued when the 3GPP terrestrial radio access is temporarily not available in an area.
*************************************End of Change***********************************************

****************************************Change**************************************************

12.17.2.1
Description

On-network only communication mode uses the bearer services that are provided by the FRMCS land mobile network. It relies on the flexible use of 3GPP and non 3GPP bearer services and allows user to user as well as multi-user communication.
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Figure 12.17-1 FRMCS On-network communication mode
On-network communication is used for Mobile FRMCS User (onboard) to Ground FRMCS User (controller) communication. 

Off-network only communication mode uses a dedicated radio bearer service for proximity communication which is supported by FRMCS Equipment. It relies on an appropriate 3GPP bearer service that allows user to user as well as multi-user communication without direct involvement of FRMCS land mobile network. A relay function in Off-network communication mode can extend the range of the communication facilities. FRMCS Equipment may bridge a distance for proximity communications of up to 3km.
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Figure 12.17-2: FRMCS Off-network communication mode

Off-network communication can be used for e.g. shunting or banking communication where not always a ground FRMCS User i.e. controller is necessary. Off-network communication provides also the backup if On-network communication is unavailable.
Combined On-and Off-network communication mode encompasses the parallel use of the FRMCS land mobile network and the radio bearer service for proximity communication. There are various sub-categories for this communication mode:

Relay mode 1: 
A FRMCS Equipment uses On-network and Off-network communication and constitutes an On- and Off-network relay function to other FRMCS Equipment’s that are in Off-network only communication mode.
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Figure 12.17-3: FRMCS On-network and Off-network communication mode - Relay mode 1
On-network and off network communication mode relay mode 1 bridge over the coupling loss for FRMCS Users in a train that do not have access to the roof antenna. Hence, relay mode 1 helps to overcome radio link issues in a train.

Relay mode 2: FRMCS equipment encompasses On-network and Off-network communication that enables Off-network bearer service for an Off-network only communication relay function.
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Figure 12.17- 4: FRMCS On-network/Off-network communication mode - Relay mode 2

Relay mode 2 is an extension of relay mode 1 that allows e.g. the concatenation of maintenance teams during tunnel maintenance activities.
Relay mode 3: FRMCS Equipment encompasses On-network and Off-network communication. Each FRMCS Equipment is able to constitute an On-network and Off-network relay function. Interworking between one and several of such relay functions allows the use of multipath transport facilities for communication purposes.
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 Figure 12.17-5: FRMCS On-network-and Off-network communication mode - Relay mode 3
Relay mode 3 allows multipath transport facilities for FRMCS Applications that require extreme high communication reliability e.g. control command signaling applications like ATP.
*************************************End of Change***********************************************

****************************************Change**************************************************

12.20.1
Introduction

For communication, rail vehicles today have a dedicated terminal approach. For each type of application, voice or data (e.g. ATP), one (1:1) or several mobile terminals (1: n) are used. Multiple Mobile Terminals for one application are required for operational or availability reasons.

With the introduction of the FRMCS System, the number of applications will multiply. More recent train compositions already have a large number of sensors whose information is exchanged for control or diagnosis between the vehicle and the ground control centre.

With the continuation of the 1:1 principle (application equals mobile terminal) this would correspond to a multiplication of the mobile terminals. In addition, the space required for mobile terminals and roof antennas would significantly increase.

*************************************End of Change***********************************************

****************************************Change**************************************************

12.20.4
Service flows

Multiple FRMCS Users starts communication, for example:

-
ATP;

-
ATO;

-
Sensor information exchange.

*************************************End of Change***********************************************

****************************************Change**************************************************

12.22.1
Description
In some regions railways are a major constituent for the economy. Disturbance in the complex railway system can have a significant impact for example in the manufacturing process if components cannot be delivered in-time. There are significant improvements in train punctuality and track utilisation by using Automatic Train Protection (ATP) systems. Unavailability of the FRMCS System, FRMCS sub-systems or simple components can cause a significant impact to railway operation.
ATP provides different levels of operation. The moving block mode is the most demanding one that requires multiple times more information in one second, e.g., position reports from the train towards the ground controlling entity which computes continuously the risk that consecutive trains can collide.

In order to minimise the risk of FRMCS System unavailability, Single Point of Failures (SPOF) need to be eliminated. There are different strategies such as duplication of components, subsystems or the entire system. The mode of system redundancy ranges from hot-standby, warm-standby to cold-standby. Hot-standby is the most demanding mode and requires an instantaneous continuation of the end-to-end service. Also the use of only one spectrum block represents a SPOF. In case one spectrum block become unavailable due to wideband jamming or similar, the FRMCS System needs to be able to make flexible use of spectrum to minimize the risk of radio path unavailability.

FRMCS System or sub-system maintenance may cause outages of some minutes or hours. Today, a high utilisation of rail tracks already reduces the number of maintenance windows. A redundant deployment of the radio access sub-system allows continuation of rail operation while one part of radio access sub-system is under maintenance.

*************************************End of Change***********************************************

****************************************Change**************************************************

Annex C:
Applicability to On-network/Off-network communication
The different types of communication and support applications related to On-Network and Off-Network are covered by the table below:

	Section
	Use case
	Applicability to On-Network
	Applicability to Off-Network

	
	
	
	

	5.3
	Power on the UE
	Yes
	Not applicable


	5.4
	Access to the FRMCS System to activate the FRMCS Equipment
	Yes
	Not applicable


	5.5
	Controlled power down of UE
	Yes
	Not applicable

	5.6
	Uncontrolled power down UE
	Yes
	Not applicable

	6.2
	Multi-train voice communication for Drivers and Ground FRMCS User(s)
	Yes
	Yes

	6.3
	On-train outgoing voice communication from the Driver towards the Controller(s) of the train
	Yes
	No

	6.4
	Railway emergency communication
	Yes
	No

	6.5
	Automatic Train Protection (ATP) support by the FRMCS System
	Yes
	No

	6.6
	Trackside Maintenance Warning System communication
6.6.2

6.6.3
	Yes
Yes
	Yes
Yes

	6.7
	Pushed Real Time Video streaming
	Yes
	No

	6.8
	Public emergency call
	Yes
	No

	6.9
	Data communication for possession management
	Yes
	No

	6.10
	Recording of communication
6.10.2
	Yes
	Yes

	6.11
	Remote control of engines communication
6.11.2
	Yes
	Yes

	6.12
	Automatic Train Operation data communication
6.12.3
	Yes
	Yes

	6.13
	Monitoring and control of critical infrastructure
	Yes
	No

	6.14
	Data transmission in real time
	Yes
	No

	6.15
	On-train incoming voice or video communication from the Controller(s) of the train towards the drivers
	Yes
	No

	6.16
	Data communication for Train Operation System Communication
6.16.2

6.16.3
6.16.4
	Yes
Yes

Yes
	No

Yes

Yes

	6.17
	On-train safety device to ground communication
	Yes
	No

	6.18
	Train Integrity monitoring data communication
6.18.2
	Yes
	Yes

	6.19
	Broadcast of public emergency warning information
	Yes
	No

	6.20
	Safety related Critical advisory messaging
6.20.2

6.20.3


	Yes
Yes
	Yes
No

	6.21
	Automatic Train Protection data communication
	Yes
	No

	6.22
	Voice communication transfer
	Yes
	No

	7.1
	Transmission of real time video
	Yes
	No

	7.2
	Transfer of CCTV archives
	Yes
	No

	7.3
	Massive Inter-carriage data transfer
	Yes
	Yes

	7.5
	On-train outgoing voice communication from train staff towards a ground user
	Yes
	No

	8.2
	Live streaming of multimedia
	Yes
	Yes

	8.3
	Bulk transfer of multimedia from ground to train
	Yes
	Yes

	9.2
	Assured voice communication (AVC)
9.2.2

9.2.3

9.2.4

9.2.5
	Yes
Yes
Yes
Yes
	Yes
Yes
Yes
Yes

	9.3
	Functional identities and role management
9.3.3

9.3.4

9.3.5

9.3.6

9.3.7

9.3.8

9.3.9
	Yes
Yes
Yes
Yes
Yes
Yes
Yes
	Yes
Yes
Yes
Yes
Yes
Yes
No

	9.4
	Location services
9.4.2

9.4.3

9.4.4
	Yes
Yes
Yes
	Yes
Yes
Yes

	9.5
	FRMCS-user communication handling
9.5.2

9.5.3

9.5.4

9.5.5

9.5.6
	Yes
Yes
Yes
Yes
Yes
	Yes
Yes
Yes
Yes
Yes

	9.7
	Multi user talker control
9.7.2

9.7.3

9.7.4

9.7.5

9.7.6

	Yes
Yes
Yes
Yes
Yes
	Yes
Yes
Yes
Yes
Yes

	9.8.1
	Robust mission critical group communications
	Yes
	Yes

	9.8
	Authorisation of communication
9.8.2
	Yes
	Yes

	9.9
	Authorisation of application
9.9.2

9.9.1
	Yes
Yes
	Yes
 

Yes

	9.10
	Sharing FRMCS Equipment by FRMCS Users
	Yes
	Yes

	9.11
	FRMCS naming authority
	Yes
	No

	9.12
	Wayside-Centric Automatic Train Control
	Yes
	No

	9.13
	Autonomous Train Control and Operation
	Yes
	Yes

	9.14
	Virtual Coupling
	Yes
	Yes

	9.15
	Composite-based train operation
	Yes
	Yes

	9.16
	Arbitration
9.16.2


	Yes
	Yes

	9.17
	Data communication to exchange key information for train safety application
	Yes
	No

	11.1
	Charging and Billing information
	Yes
	No


Table C-1. Applicability to On-network/Off-network to use cases.

*************************************End of Change***********************************************

� A default profile shall be considered.
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