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******************************************************************************************
Start of 1st change

************************************************************************************************
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].

Balise: An electronic beacon or transponder placed between the rails of a railway as part of an automatic train control or operation (ATC/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 offer 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 type 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: A train sends its position and speed information periodically to 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).
******************************************************************************************
End of 1st change

******************************************************************************************

******************************************************************************************
Start of 2nd change

************************************************************************************************
12.17
Use Case: FRMCS On-network/Off-network communication 
12.17.1
Introduction

Typical communication will involve the transport capabilities of the FRMCS network but some of the FRMCS communication scenarios require the use of Off-network bearer services. Also a combination of On-network and Off-network bearer services can increase the entire availability of the entire FRMCS transport system which is essential for railways especially in Automated Train Operation.

This results into three global FRMCS communications modes:

•
On-network only communication

•
Off-network only communication

•
Combined On-network and Off-network communication.
Note: 
The different types of communication use cases related to On-network and/or Off-network are summarised in Annex X.
******************************************************************************************
End of 2nd change

******************************************************************************************

******************************************************************************************
Start of 3rd change

************************************************************************************************
Annex X:
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 Control (ATC) 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 Control 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


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

******************************************************************************************
End of 3rd change

******************************************************************************************

� A default profile shall be considered.





