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****************************************1st Change***********************************************

12.4
Presence interworking between GSM-R and FRMCS Users

12.4.1
Description
This use case allows FRMCS User(s) to see the status of GSM-R user(s), and vice versa. For example, FRMCS User(s) can see the status of a GSM-R user, including user ID, states (available, busy, etc.), vice versa.
12.4.2 
Pre-condition
User A is an authorized FRMCS User.
User B is an authorized GSM-R Users.
GSM-R system detects the change status of GSM-R User B
FRMCS System detects the change status of FRMCS User A
12.4.3
Service flow
FRMCS System to GSM-R
FRMCS System receives the GSM-R User B’s changed status.
FRMCS System sends the changed status to FRMCS User A.

GSM-R to FRMCS System
GSM-R receives the User A’s changed status.
GSM-R sends the changed status to User B
12.4.4
Post-condition
The changed status of GSM-R User B is presented in FRMCS User A. 
The changed status of FRMCS User A is presented in GSM-R User B.
12.4.5
Potential requirements
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.4-001]
	FRMCS System shall provide a means for an FRMCS User to present the presence status of GSM-R User, including user ID, states (e.g., available, busy, etc.), etc.
	A
	Not covered
	No presence mechanism in MCX. 
No presence mechanism in GSM-R. 
Alternative: place a call to a GSM-R user to check presence.

	[12.4-002]
	FRMCS System shall provide a means to share the presence status of FRMCS User(s) to GSM-R, including user ID, states (e.g., available, busy, etc.), etc.
	A
	Not covered
	No presence mechanism in MCX. 
No presence mechanism in GSM-R. 



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

12.16
Use Case: Interworking to external networks
12.16.1
Introduction

This section describes the general interworking between FRMCS System, based on 3GPP transport and external communication/data networks.
12.16.2
Use case: FRMCS System external network interworking
12.16.2.1
Description

Apart from the communication facilities within one FRMCS network, FRMCS User(s) require as well communication facilities to and from other external networks. Thus an FRMCS System has to provide various communication facilities between FRMCS User(s) and external network user(s).

The term “user” is hereby meant as either an individual or an application. 

The necessary interworking to external networks is able to provide incoming and outgoing voice- and data bearer services.

The following are considered as external networks:

•
Public Switched Telephone Network (PSTN)

•
Private Telephone Network

•
Private Mobile Radio (PMR) or Land Mobile Radio (LMR): refer to section 12.6 for additional use cases to interworking between FRMCS and LMR.
•
Public Land Mobile network (PLMN)

•
Other GSM-R networks: refer to section 12.8 for additional use cases to interworking between FMCS and GSM-R.
•
Other FRMCS networks

•
Other Wireless Access

•
Other packet data networks, e.g. Internet.

12.16.2.2
Pre-conditions 

The FRMCS User is attached to the FRMCS System.

The external network user is attached to the external network.

Authentication and authorization of the FRMCS User(s) and communications initiated by the FRMCS Users are managed within the FRMCS System.

The required Quality of Service is managed by the FRMCS System.
12.16.2.3
Service flows

Case 1 (Communication is to be established from FRMCS system towards an external network)
An entitled FRMCS User enters a destination address for establishment of a communication session. The destination address can be of the following formats:

· E.164 address

· Uniform Resource Identifier (URI) (e.g. SIP address, URL, e-mail address…) 

· EIRENE functional number

· FRMCS Functional Identity

· FRMCS User Identity

· FRMCS subscriber identity

Based on the destination address, the FRMCS System performs the following:

· Detects the correct bearer type including characteristics

· Translates the destination address to a routable format

· Analyses if the destination is external to FRMCS System

· Selects an available interconnection for the bearer type. (Interconnection selection can be either a direct or indirect connection, e.g. gateway)

· Attempts to setup the communication session

Case2 (Communication is to be established from an external network towards FRMCS system)

An external network user tries to establish a communication session towards an FRMCS User. The destination address can be of the following formats, depending of the capabilities of the external network:

· E.164 address

· Uniform Resource Identifier (URI) (e g SIP address, URL, e-mail address…) 

· FRMCS Functional Identity (other FRMCS networks)

· FRMCS User Identity (other FRMCS networks)

· FRMCS subscriber identity (other FRMCS networks)

Based on the destination address, the FRMCS System does the following:

· Locates user(s) within the FRMCS System to detect possible roaming case

· Translates the destination address into a routable format

· Detects the correct bearer characteristics

· Establishes the communication session.

12.16.2.4
Post-conditions

Case1

An FRMCS User is able to establish voice and/or data communication with intended user(s) in an external network.

Case2

An external network user is able to establish voice and/or data communication with intended user(s) managed by the FRMCS System.
12.16.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.16.2-001]
	The FRMCS System shall provide interworking(s) for telephony services to/from external networks.
	T
	Partly covered by TS 22.179
TS 22.280
	For GSM-R, covered in 22.179 [R-6.18.4.2-001-5]. 
For other MCX systems, covered in 22.280 [R-6.17.2-001-7] 
For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.
For PLMN and PSTN, interworking is not covered (e.g. MCPTT private calls to a VoLTE user is not supported). 


	[R-12.16.2-002]
	The FRMCS System shall provide Packet switched (PS) interworking(s) to/from external networks.
	T
	Partly covered by TS 22.280
	For GSM-R and according to latest decision from UIC (see FRMCS project activities status report in ERIG#70 (July 2018), the requirement is not required. No use case has been identified by UIC ((E )GPRS EVC could not be connected to any FRMCS RBC).
For other MCX systems, covered in 22.280 [R-6.17.2-001-7].

For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.

For PLMN and PSTN, interworking is not covered.


	[R-12.16.2-003]
	The FRMCS System shall provide the necessary signalling and voice codec adaptation in the context of interworking with external networks.
	T
	Partly covered by TS 22.179
	For GSM-R covered in 22.179 [R-6.18.4.2-005] 
For other MCX systems, not required. 
For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.

For PLMN and PSTN, interworking is not covered

	[R-12.16.2-004]
	The FRMCS System shall provide interworking for supplementary services related to the external network.
	A
	Not covered.
	For other MCX systems, not applicable (other mechanisms are provided).
For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.

For other external systems, not covered.

	[R-12.16.2-005]
	The FRMCS System shall provide interworking communication with external networks in a secured way.
	A/T
	Partly covered by TS 22.280
	For other MCX systems covered in 22.280 [R-6.17.2-001], [R-6.17.2-002], [R-6.17.2-007]. 
For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.

For PLMN and PSTN, interworking is not covered.
 For other external systems, not covered.

	[R-12.16.2-006]
	The FRMCS System shall provide interworking communication with external networks with the required Quality of Service.
	T
	Partly covered by TS 22.280
	For other MCX systems not covered.
For GSM-R, covered by [R-6.17.3.1-002].

For LMR/PMR (e.g. TETRA, P25 and TIA-603-D refer to section 12.6.

For PLMN and PSTN, interworking is not covered.



	[R-12.16.2-007]
	The FRMCS System shall be able to select interconnection based on multiple interconnections of the same type.
	A/T
	
	[Needs analysis]

	[R-12.16.2-008]
	The FRMCS System shall select the bearer characteristics based on exchanged signalling information.
	T
	
	[Needs analysis]

	[R-12.16.2-009]
	The FRMCS System shall select the appropriate interconnection type, e.g. CS or PS based on the destination address of the target user.
	T
	N/A
	For GSM-R, PS interworking is not required (see above).



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

12.22
Use case: Availability – increasing measures
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 Control (ATC) systems. Unavailability of the FRMCS System, FRMCS sub-systems or simple components can cause a significant impact to railway operation.
ATC 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.

12.22.2
Pre-conditions

The basis for setting up the FRMCS System takes into account the elimination of Single Point Of Failure which encompasses:

· Usage of multiple independent spectrum blocks;

· Duplication of system functionalities/entities of the FRMCS System.

12.22.3
Service flows

Case 1:

During train control operation, some portion of the used spectrum block is disturbed, e.g., through interference from an external source.

Case 2:

During train control operation a FRMCS sub-system fails or has been put under maintenance.
12.22.4
Post-conditions


The communication service continues without interruption.

Train operation efficiency is not affected in any way despite the disturbances caused by:

· Interference (intentional or unintentional);

· Unavailability of FRMCS sub-systems due to planned (maintenance) or unplanned (outage) reasons.

12.22.5
Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.22-001]
	The FRMCS System shall be able to provide a mechanism to allow redundancy of transmission paths making use of multiple spectrum blocks.
	T
	Covered in TS 22.261 chapter 7.2 by referring to TS 22.289
	The reliability figures for rail is included in 22.289 (KPI for rail) and referenced in 22.261 sub-clause 7.2 on low latency and high reliability.

	[R-12.22-002]
	The FRMCS System shall provide a mechanism that minimizes the risk of single point of failure.
	A/T
	Covered in TS 22.261 chapter 7.2 by referring to TS 22.289
	The reliability figures for rail is included in 22.289 (KPI for rail) and referenced in 22.261 sub-clause 7.2 on low latency and high reliability.


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