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

********************************************************************************************
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.

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, adminstrates 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.x
FRMCS System/FRMCS User roaming capabilities
12.x.1
Introduction
FRMCS Roaming use cases address the ability for an FRMCS User to make use of FRMCS Applications when he is provided service by a network different from his Home FRMCS Network. A specific use case applies for FRMCS Functional Identities (see 12.x.3 use case).
It is essential for the operation of international trains, transporting passenger or freight across borders, that FRMCS Users are using the capabilities and services of other FRMCS networks. 

The situations envisaged also encompass situations where trains are moving to an area where a dedicated FRMCS network has been deployed for an urban area, for a region, for a rail track operated by a different company in a tunnel, in a large industrial area.
Other cases are pertinent for rail operation such as trains running in countries or regions where communications services provided by the local responsible Rail Infrastructure Manager are different from the one where they have subscription or where service can only be provided by a Public Mobile Network Operator.
FRMCS Roaming capabilties are necessary to ensure that Railways Undertaking will be able to use a single FRMCS Equipment for their FRMCS Users while roaming.
12.x.2
Use case: FRMCS User is relocating towards a Visited (FRMCS) Network
12.x.2.1
Description
This use case addresses the situation where an FRMCS User is moving beyond the coverage of its Home FRMCS Network and where communications services can be provided by another Visited (FRMCS) Network. Following scenarios for an FRMCS User are:
· Relocation from Home FRMCS Network to a Visited (FRMCS) Network and vice versa;

· Relocation from a Visited (FRMCS) Network to another Visited (FRMCS) Network.

12.x.2.2
Pre-conditions

The Visited (FRMCS) Network is capable to retrieve FRMCS Users information from applicable Home FRMCS network.
12.x.2.3
Service flows


FRMCS User is relocating from Home FRMCS Network to Visited (FRMCS) Network, or from a Visited (FRMCS) Network to another Visited (FRMCS) Network.

FRMCS User makes use of FRMCS Applications that are applicable in the Home FRMCS Network and the FRMCS Application that are applicable in the Visited (FRMCS) Network.
12.x.2.4
Post-conditions


FRMCS User is able to use FRMCS Applications after relocating to a Visited (FRMCS) Network.
FRMCS User has not experienced service interruption of FRMCS Application while relocating.
12.x.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.x.2-001]
	The FRMCS System shall provide the technical means to allow communication services between FRMCS Users that are belonging to different administrative realms of the FRMCS System i.e. Home FRMCS Network and Visited (FRMCS) Network.
	A/T
	
	[Need analysis]

	[R-12.x.2-002]
	The FRMCS System shall provide communication services to FRMCS Users visiting another administrative realm i.e. Visited (FRMCS) Network.
	A/T
	
	[Need analysis]

	[R-12.x.2-003]
	The FRMCS System shall determine whether a communication service is allowed for a FRMCS User in a Visited (FRMCS) Network on a service by service basis.
	A
	
	[Need analysis]

	[R-12.x.2-004]
	The FRMCS System shall determine whether a communication service is provided in the Home FRMCS Network or Visited (FRMCS) Network on a service by service basis
	A
	
	[Need analysis]

	[R-12.x.2-005]
	The FRMCS System shall provide service continuity when relocating from Home FRMCS Network and Visited (FRMCS) networks and vice versa.
	A/T
	
	[Need analysis]

	[R-12.x.2-006]
	The FRMCS system shall provide the same Quality of Service for the use of FRMCS Applications regardless of whether the FRMCS User is using the Home FRMCS Network or Visited (FRMCS) Network.
	A/T
	
	[Need analysis]


12.x.3
Use case: Functional Identities in FRMCS Roaming situations
12.x.3.1
Description
This use case addresses the situation where an FRMCS User or FRMCS Equipment is moving beyond the coverage of its Home FRMCS Network and where communications services can be provided by another Visited (FRMCS) Network. 
An FRMCS User or FRMCS Equipment in FRMCS Roaming situations (referring to 12.x.2 use case) shall be able to make use of FRMCS Functional Identities, from its Home FRMCS Network and, when applicable, from Visited (FRMCS) Networks. For instance, an FRMCS User or FRMCS Equipment in a train can be registered to a permanent FRMCS Functional Identity with its Home FRMCS Network (associated with the engine), and an FRMCS Functional Identity registered with a Visited (FRMCS) Network. For train cross border operations (e.g. FRMCS Roaming situations), some registered FRMCS Functional Identities shall remain valid for the duration of the train international run, the same FRMCS Functional Identity keeping the same association to FRMCS Equipment while border crossing.

Each FRMCS Network shall maintain its own FRMCS Functional Identity addressing scheme. For the purpose of FRMCS roaming, an international FRMCS Functional Identity scheme will be used and national scheme will align on it. If a train (e.g. an FRMCS User) is involved in cross border operation, the FRMCS System shall detect automatically if an activated FRMCS Functional Identity requires a re-association to the local applicable addressing domain. The responsible local functional addressing entity in the Visiting (FRMCS) Network aligns the Home FRMCS Network functional addressing entity about FRMCS Functional Identity re-association. The activation status of the re-associated FRMCS Functional Identity will be aligned accordingly. The responsible entity of the functional address is keeping the status (active/inactive).
12.x.3.2
Pre-conditions

FRMCS User is registered to at least one FRMCS Functional Identity F1 with its Home FRMCS Network.
FRMCS Equipment is associated with a permanent Functional Identity administrated by the Home FRMCS Network.
The Visited (FRMCS) Network is capable to retrieve FRMCS Users information from applicable Home FRMCS network.
12.x.3.3
Service flows


FRMCS User is relocating from Home FRMCS Network to Visited (FRMCS) Network, or from a Visited (FRMCS) Network to another Visited (FRMCS) Network.
FRMCS Users and FRMCS Equipment register to at least one FRMCS Functional Identity F2 with the Visited (FRMCS) Network.

FRMCS User makes use of FRMCS Functional Identities associated with the Home FRMCS Network, at least F1, and the FRMCS Functional Identities associated with the Visited (FRMCS) Network, at least F2.
12.x.3.4
Post-conditions


An FRMCS User and FRMCS Equipment in FRMCS Roaming situations are able to use FRMCS Functional Identities associated with both Home FRMCS Network and Visited (FRMCS) Networks.
12.x.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.x.3-001]
	The FRMCS System shall be able to establish communication services based on FRMCS Functional Identity(ies) between FRMCS Users or FRMCS Equipment associated with different FRMCS Networks.
	A/T
	
	[Need analysis]

	[R-12.x.3-002]
	The FRMCS System shall be able to establish a communication services based on FRMCS Functional Identity(ies) associated with different FRMCS Networks.
	A/T
	
	[Need analysis]

	[R-12.x.3-003]
	The FRMCS System shall provide the necessary means for a FRMCS User or FRMCS Equipment to register and deregister FRMCS Functional Identity(ies) with the Home FRMCS Network and/or with the Visited (FRMCS) network.
	A/T
	
	[Need analysis]

	[R-12.x.3-004]
	When the FRMCS User or FRMCS Equipment is relocating between networks, the FRMCS System shall provide a mechanism to perform necessary registration/deregistration of one or multiple FRMCS Functional Identity(ies) with the Visited (FRMCS) Network operator and inform the Home FRMCS Network.
	A/T
	
	[Need analysis]


******************************************************************************************
End of 2nd change

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

